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1 NHA JAT BAN DAI HOC QUOC GIA HA NQI 



Jji not dAu 

T r o n g qua t r i n h day hoc cV T H C S da c6 n h i e u e m hoc s i n h hoc 16 n a n g k h i e u 

ve kha n a n g t i i d u y va hoc tap m o n hcSa hoc. C h a n g h a n , ccS e m t h i c h k h a m pha the 

gicvi t u n h i e n n h u t i m h i e u cau tao cac chat thi fcfng gap t r o n g cuoc song va d u 

d o a n , gia i t h i c h cac t i n h chat cua c h u n g . C u n g co e m thi 'ch l a m cac t h i n g h i e m n h o 

de t u n h i e u va chiVng m i n h cac h i e n tUOng r o i n i t ra q u y luat . N h i e u e m c6 t r i nhci 

dac biet ve sU p h a n loai cac chat va t i n h chat ciia c h i i n g , the h i e n sU sang tao va 

t h o n g m i n h t r o n g each giai ba i tap, . . . T u y n h i e n , cac e m m u o n phat t r i e n dUOc 

k h a n a n g t U d u y ciia m i n h ve m o n hoa hoc t h i can p h a i duOc t r a n g b i m o t each c6 

he t h o n g t i f l y t h u y e t d e n k l n a n g giai ba i tap va cac ufng d u n g thUc h a n h p h u h o p 

v 6 i sU p h a t t r i e n n h a n thufc ci ia l i la t u o i hao h i i n g va p h a n khcVi nay. 

D e g i i i p giao v i e n , p h u h u y n h va hoc s inh bac t r u n g hoc cO -id ccS t h e m tU l ieu 

b o i dUc^ng hoc s inh g i o i m o n hoa hoc, c h i i n g t o i b i e n soan b o sach " B o i ditofng 

h o c s i n h gioi H o a h o c " theo cac n o i d u n g sau: 

A . L i t h u y e t t r o n g tarn 

B. PhUcfng p h a p giai bai tap 

C. Bai tap ap d u n g 

D . HUcVng d a n giai 

E. Bai tap tU l u y e n ( t i i luan va t r i e n g h i e m ) . 

H y v o n g vofi ke t cau va n o i d u n g ciia b o sach, p h a n nao se l a m cho doc gia, dac 

biet la cac e m hoc s i n h t i m t h a y nhufng d i e u b 6 i c h va n i e m say m e t r o n g viec hoc 

tap h oa hoc . 

T r a n t r o n g c a m d n ! 

C a c tac gia 

Nhd sach KJtajtg Vietxitt trdn tronggim thieu toi Quy doc gid vd xin lang 
nghe moi y kim doug gop, de aion sach ngdy cdng hay horn, bo ich han. Thu 
xin giti ve: 

C t y T N H H M o t T h a n h V i e n - D i c h V u V a n H o a K h a n g V i e t 

71, D i n h T i e n H o a n g , P. D a k a o , Q u a n 1, T P . H C M 

T e l : (08) 39115694 - 39111969 - 39111968 - 39105797 - Fax : (08) 39110880 

H o a c E m a i h k h a n g v i e t b o o k s t o r e @ y a h o o . c o m . v n 

T::Ty^L\ini-i mi v uvvn js^nang vtet 

Chuxrnq 1: M O T S O P H U O N G P H A P G I A I 

B A I T A P H O A H O C 9 

1. PhiTdng phap tinh theo cdng thuTc hoa hoc 

• Ooi vdi hdp chat c6 hai nguyen to: 

TacoCTTQ: A,By '"̂ ^ 

o/„m^ = — ^ . 1 0 0 % 
^ % m , ^ xJVI, m, ^ xjyi^ -

y.M„ % m „ y.M„ ' m„ y.M„ 
% m „ = ^ - ^ . 1 0 0 % B y B B y B 

M 

• Doi vcfl hdp chat c6 nhieu nguyen to: 
Ta CO (TTTQ: AxByCz 
+ each 1: Thiet lap cong thiTc ddn gian nhat ((TTOGN) 

x : y : z = ^ : ^ : ^ ^ C T D G N 
M, M3 M, 

A% B% C% 
Hay: x:y:z = : : (TTOGN 

M, M3 M, 
Di/a vao Mhdp chat CTPT 

+ each 2: Thiet lap cong thuTc phan tCf (CTPT) 

M,.x M^.y M , . Z _ M A , B , C , ^ ^ ^ ^ ^ 

mg ^\B^C^ ' 

Hay: ^ ^ ^ J } o ± ^ 'V^^ cTPT ' 
A% B% 0 % 100 

Vi du 1: Mot hdp chat cua kim loai R vdi oxi (kim loai R chu'a biet hoa tri). 
Trong do oxi chiem 3 0 % ve khoi lu'cJng. Xac dinh ten kim loai R? 
Hu'dng dan: Ooi vcfi dang nay chijng ta can xay di/ng phu'dng phap giai 

cho hoc sinh theo cac bu'dc sau: 
+ Oat cong thut tong quat (CTTQ) va suy ra hoa tri cua R j , ; , ^ \̂ 

CFTQ: R 0 „ ^ Hoa tri ciia R : ^^Z 

+ Ap dung cong thCrc: °!^I!1KL = ̂  (jg' thiet lap bieu thtfc hien he giiJa MR 

va hoa tri cua R. 



Bdi dudng hgc sink gidi Hda hgc 9 — Cao Cxi Gidc 

Ta c6: 
^. 70.y_ 

30.x 16 

56 2y 

M „ = Ll^ do hoa tri cue R la nen 
" 3.x /x 

" 3 x 

+ Cuoi cung ta bien luan hoa trj de xac djnh ten kim loai R 

(Li/u y: kim loai c6 hoa tri tif 1 den 4, phi kim hoa tri t if 1 den 7) 

1 2 3 4 

M R 
18,7 
Loai 

37,3 
Loai 

56 
(Fe) 

74,7 
Loai 

Ket luan: Kim loai c6 hoa tri I I I va M = 56 la Fe 
Vi dM 2: Mot oxit c6 chû a 6 0 % oxi ve khoi lydng. Xac djnh cong thCrc Oxit tren. 

Hitaing dan: 

+ Dat cong thiTc tong quat (CTTQ) va suy ra hoa trj cua nguyen to con iai 

CTTQ: R̂ Oy ^ Hoa tri cua R : 

+ Ap dung cong thCrc: = — de thiet lap bieu thirc hien he giiJa MR 
%m3 .x M B . y K 

va hoa tri cua R. 

Ta c6: 4?^ = ̂  M. = ^ do hoa tri cua R la nen 
60.x 16 

»/. 16 2y 
" 3 x 

3.x 

Cuoi cung ta bien luan hoa trj de xac djnh ten nguyen to R 

2 y / 
/ x 

1 2 3 4 5 6 7 

M R 5,3 10,6 16 21,3 26,7 32 37,3 

Vay nguyen to R la lull huynh => CTPT Oxit: SO3 
V I du 3: Mot hcJp chat gom Kim loai chu-a biet hoa trj vdi luU huynh (biet S c6 

hoa tri I I ) , trong do lu'u huynh chiem 36,36% ve khoi luWng. Xac dinh cong 
thirc phan tCr hdp chat tren? 

Hu-dngdan: ' ^ .| 

CTTQ: R̂ Sy ^ Hoa trj cua R : ^v/ 

%mg.X M 3 

va hoa trj cua R. 
6 3 . 6 4 . y ^ M , 
36,36.x 32 

=> M , = -
56 2y 
2 • X '\ 

2 y / 
/ X 

1 2 3 4 

M R 28 56 84 112 

Vay nguyen to R la Fe. 
2. Phu'G^ng phap bao toan khoi lu'dng 

- Nguyen tac cua phUdng phap. Tong khoi lu-dng cac chat tham gia phar 
ling bang tong khoi luWng cac chat tao thanh sau phan uTng. 

- Trong mot phan trtig hoa hoc c6 n chat (ke ca chat tham gia va chat tac 
thanh), neu biet khoi lu'dng cua (n - 1) chat thi van dung djnh luat bao toar 
khoi lu'dng. 
Vi du 1: Cho luong khf CO di qua m gam Fe304 sau phan u'ng thu du'dc 24,y 

gam chat ran, va 17,6 gam CO2. Tim m? 
Hitdng dan: Phan tich dC kien de bai, nhan thay khong the tinh t rut tief 

ngay vi so chat tham gia va chat tao thanh la bon nhuYig chi biet khoi lu'dng 
chat. Mat khac chu'a biet khoi lu'dng Fe304 da tham gia phan u'ng het hay cor 
du" nen khong tinh theo kieu bai toan can bang mol binh thu'dng. 

Do do ta di/a vao phu'dng trinh phan Crng de tim them du' kien cho bai toan 

Fe304 + CO — ^ 3Fe0 + CO2 

FeO+ CO -> Fe + CO2 

Qua phu'dng trinh nhan thay: 

17,6 
= 0,4mol 

"2 44 
Khi du du' kien ta ap dung dung djnh luat bao toan khoi lu'dng: 

f^Fe^o. =31,1gam 

Vi du 2: Cho luong khf CO du' di qua hon hdp X gom cac oxit: Fe304, AI2O3, 

MgO, ZnO, CuO nung nong, sau mot thdi gian thu du'dc ho hdp khf Y ve 
23,6 gam chat ran Z. Cho Y Ipi qua binh difng dung djch nu'dc voi trong du", 
thay CO 40 gam ket tua xuat hien. Xac dinh khoi lu'dng X. 

40 
Hitdng dan: n 

CaCOg .| QQ 
= 0,4mol 



COz + Ca(0H)2 ^ CaCOj i + H2O (1) 
0,4 <- 0,4 

X + CO, t°: AI2O3, MgO khong bi khu". 

CuO + CO — ^ Cu + CO2 (2) 

Fe304 + CO — ^ 3FeO + CO2 (3) 

FeO + CO — ^ Fe + CO2 (4) 

ZnO + CO Zn + CO2 (5) 

(2) (3) (4) (5) ^ n,o =n,o^=0,4mol 

Theo dinh luat bao toan khoi li/dng: mx + mco = MrSnz + nn̂ ^̂  

=> mx = mz + m(,Q^ - mco = 23,6 + 44.0,4 - 28.0,4 = 30 gam 

Vi du 3: Hoa tan het 7,74 gam hon hdp bot Mg, Al bang 500ml dung dich HCI 
IM va H2SO4 0,28M thu du-dc dung dich X va 8,7361 lit H2 (dktc). Co can 

' ' dung dich X thu du'dc l^dng muoi khan la bao nhieu? 
$ HWdngdan: 

Taco: n„ =M^ = 0,39mol 
H2 22,4 

HHCI = 0,5.1 =0,5mol 

n̂ , =0,28.0,5 = 0,14mol 
H2SO4 

Ap dung OLBTKL: mhh+ mHci + m^̂  = mmua + m^̂  

=^mmu6i = 7,74 + 0,5.3,05 + 0,14.0,8 - 0,39.2 = 38,93 gam. 
3. Phu'dng phap bao toan nguyen to 

Trong mot cac phu'dng trinh hoa hoc, cac nguyen to luon du'dc bao toan 
->T6ng so mol cua mot nguyen to A tru'dc phan iTng hoa hoc luon bang tong 
so mol cua mot nguyen to A do sau phan lirig. 

001 vdi dang bai tap nay cac em khong can viet phu'dng trinh (hdac c6 
tru'dng hdp khong the viet phu'dng trinh, hoac phu'dng trinh phtfc tap) ma chi 
lap sd do phan (fng giCa chat tham gia va san pham. Sau do thiet lap moi 
quan he bao toan cho nguyen to c6 lien quan den du' lieu can tim va giai 

Vi du 1: Dot chay hoan toan O,lmol axit Cacboxylic ddn chiTc, can vCra du V lit 
02 (dktc) thu du'dc 0,3 mol CO2 va 0,2 mol H2O. Tinh gia tri cua V ? 

6 

Hi/dng dan: Ta nhan thay khong the viet phu'dng trinh hoa hoc vi chu'a 
biet cong thiTc cu the axit ma chi biet cong thiTc chung cua axit RCOOH do do 
ta thIet lap sd do phan iTng : .. , . 

Sddo phan iTng : RCOOH + O2 ^ CO2 + H2O 

So mol O: 0,1.2 ? 0,3.2 0,2.1 
Di/a vao sd do tren ta ap dung nguyen tac BTNT cho nguyen to Oxi. 
Ta CO no(RCOOH) + no(02 pu") = no(C02) + no(H20) 

no(02 pu')= 0,6mol - > n o ^ = 0 , 3 m o l > V= 0,3.22,4= 6,72 lit 

Vi du 2: Cho 13,36g hon hdp gom Fe, FeO, FejOa va Fe304 phan iTng het vdi 
dung dich HNO3 bang du', thu du'dc 1,344 lit khi NO (san pham duy nhat) d 
(dktc) va dung djch X. Co can dung dich X thu dUdc m gam muoi khan. Tim 
gia tri m thu du'dc? 

Hitdng dan: Ta c6: n^,„ = 1̂ 11 ^ 0,OSmol ^ 
22,4 

Sd do phan iTng: 
Fe, FeO, Fe203 va Fe304 + HNO3 Fe(N03)3 + NO + H2O 

Gpi x la so mol Fe(N03)3 

Ap dung dinh luat bao toan nguyen to N, ta c6: 

% H N 0 3 ) = "N(Fe(N03)3 + ^NINO) = (3X+0,06) mol 

Di/a vao sd do ta thay: n̂ ^̂  = ^n^^Q_^ = -^(Sx + 0,06) = (1,5x + 0,03)mol 

Mac khac: m.̂  + m^^^^ = m,̂ ,̂ ^ ,̂̂  + mNo + m^̂ ^ 

=> 11,36 + (3x+0,06).63 = 242 + 0,06.30 + (l,5x + 0,03).18 

=^ X = 0,16 mol => m,̂ ,̂ o ,̂̂  = 0,16.242 = 38,72 g. 

Vi du 3: Hoa tan hoan toan hon hdp gom 0,14 mol FeS2 va a mol CU2S vao 

axit HNO3 vLTa du, thu di/dc dung dich X (chi chu'a 2 muoi sunfat) va khi 

duy nhat NO. Tim so mol CU2S da tham gia phan iTng? 

Hitdngdan: Sd do phan iTng: ' •'• 

2Fe2S ^ ^ ^ ^ ^ Fe2(S04)3 ^'^ ' ''̂  

0,14mol 0,7nriol ; 

CU2S - > 2CuS0 '4 

a mol 2a mol 
Ap dung dinh luat bao toan nguyen to S, ta c6: 

0,14.2 + a = 0,07.3 + 2a ^ a = 0,07 mol 



4. Phu'dng phap tang — giam khoi lu'^ng 
- Nguyen tac cua phu'dng phap: Khi chuyen tCr chat nay sang chat khac thl 

khoi lu'cJng tang hay giam mot lu 'dngAm( hayAVdo i vdi chat khi), do cac chat 
khac nhau c6 khoi lu'dng mol khac nhau (hay doi vdi chat khi: ti le mol khac 
nhau). Di/a vao su" tu'dng quan ti le thuan cua s i/ tang - giam, tinh du'dc khoi 
lu'dng (hay the tich) chat tham gia hay tao thanh sau phan (ing. 

Bai toan giai du'dc theo phu'dng phap bao toan khoi lu'dng se ap dung du'dc 

cho phu'dng phap nay. Nhu'ng vcfi phu'dng phap T G K L khong can biet het (n-1) 

dai lu'dng ta van giai du'dc neu biet du'dc SLT bien thien Am h a y A V . 

VI du: Khi day ve tinh chat hoa hoc cua axit tac dung vdi muoi : 

Phu'dng trinh : CaCOj + 2HCI CaCb + C O 2 + H 2 O 

Nhan thay cu" Imol CaCOs tham gia thi tao ra Imol muoi CaCb 

Ve khoi lu'dng lOOgam l l l g a m 

GUI' Imol CaCOa phan uYig thi sau phan l ing : Am = 1 1 1 - 1 0 0 = l l g a m 

Neu X mol CaCOs phan iTng thi sau phan uCng : Am = agam 

a 1 
=> X = , dt/a vao ti le nay khi biet a ta xac djnh du'dc x va ngu'dc lai. 

Nang cao hdn muoi kirn loai chu'a biet hoa tn II hay hon hdp muoi kirn loai 
chu'a b ie t : 

Phu'dng trinh : MCO3 + 2HCI MCI2 + C O 2 + H 2 O 

Nhan thay CLT Imol MCO3 tham gia thi tao ra Imol muoi MCI2 

Ve khoi lu'dng M+60 gam -> M + 7 1 gam 

Cur Imol MCO3 phan iTng thi sau phan uTig : Am = (71-60) gam 

Neu X mol MCO3 phan (fng thi sau phan Crng : Am = b gam 

X = , difa vao ti le nay khi biet b ta xac dinh du'dc x va ngu'dc lai 
7 1 - 6 0 

Doi vdi nhuTig loai bai tap khong c6 it so lieu ma phu'dng trinh phdc tap c6 

the giai hoac khong giai du'dc thong qua he phu'dng trinh. Nhung ta thay c6 s i/ bien 

thien ve Am hayAV thi c6 the ap dung theo phu'dng phap tang giam khoi lu'dng. 

V I du 1: Cho l O g hon hdp 2 muoi cacbona t k im loai hoa tr i II va III 

tac dung vdi axit HCI vu^ du, thu du'dc dung djch A va 672ml khi (dktc). 

Hoi CO can dung djch A thu du'dc bao nhieu gam muoi? 

r i g muoi Hi/dng dan: lOgam hon hdp \ 
MCO3 ddA 

Hi/dng dan: lOgam hon hdp \ 
N 2 ( C 0 3 ) 3 672mlkhi 

Cac phu'dng trinh hoa hoc: 

MCO3 + 2 H C I - > MCI2 + C O 2 + H 

(M+60)g (M+71)g Imol 

H 2 0 (1) 

N2(C03)3 + 6HCI -> 2NCI3 + 3CO2 + 3H2O (2) 

(2N+180)g (2N+213)g 3mol 

T u ' ( l ) va (2), ta thay: 

CiTtao ra 1 mol CO2 thi khoi lu'dng muoi sau phan Cmg tang l l g . 

Vay de tao ra 0,03mol CO2 thi khoi lu'dng muoi sau tang 0,33g. 

Vay khoi lu'dng muoi sau phan Cfng = 10 + 0,33 = 10,33g. 

V i d u 2: N h u n g m o t t h a n h s a t n a n g 5 0 g v a o 4 0 0 m l d u n g d i c h 

Cu 's04 0,5M, sau phan uTig lay thanh sat ra lam kho can lai thi khoi lu'dng 

la 51gam. 
a) Tinh khoi lu'dng dong tao thanh bam tren thanh sat 

b) Tinh CM cac chat trong dung dich sau phan Cmg 

Hitdng dan: Phu'dng trinh hoa hoc 

Fe + CUSO4 FeS04 + Cu ' ' 

Imol Imol Imol Imol 

CLT Imol sat (56g sat) phan ung se tao ra 1 mol dong (64g dong) tang 8g. 

Vay X mol sat phan uTng se tao ra x mol dong tang 5 1 - 50 =1 g. 

X = ̂  = 0,125mol -» npe = ncu = n^^so, = ^^^3^^ = 0,125mol 

Nong do M cua dung dich FeS04 la: C „ = = = 0,3125mol 

Nong dp M cua dung dich CUSO4 da phan tTng la: 0,3125M 

^ CM CUSO4 con lai = 0,5 - 0,3125 = 0,1875M. 

Vi du 3: Khi lay 14,25g muoi clorua ciia mot khi loai X chi c6 hoa trj II va mot 

lu'dng muoi nitrat cua X vdi so mol nhu" nhau, thi thay khoi lu'dng khac nhau 

la 7,95g. Hay tim cong thuTc cua hai muoi. 

Hifdng dan: Ta c6 cong thCrc cua hai muoi la: XCI2 (M = X + 71) va 

X(N03)2 (M = X + 124). 

Ta thay CLT Imol muoi nitrat cua M c6 khoi lu'dng Idn hdn 1 mol muoi clorua 

la: (X + 124) - (X + 71) = 53g. 

Theo gia thiet khoi lu'dng khac nhau la 7,95g. Vi goc N O " c6 khoi lu'dng Idn 

hdn goc CI" nen tCr gia thiet ta c6: 

mX(N03)2 - mXCl2 = 7,95g. 
7 9 5 

Vay so mol muoi cua kim loai X la: n = - r — . 1 = 0,15mol . 
D o 

=> Khoi lu'dng mol cua muoi clorua cua X la: 

M = ̂ -^^ = 95 X + 71 = 95 X = 24 -> X la Mg. 
0,15 

9 



5. Phu'dng phap dung khoi lu'dng mol trung binh ( M ) 

Nguyen tac cua phu'dng phap: M la khoi lu'dng cue 1 mol hon hdp. 

M = 

M hhkhi 

n.|M, + n^Mj + njMg + ... 

n, + n^ + ng + ... 

f V2M2 + V3M3 + ... 

v.. 

Hoac : M = XiM] + X2M2 + X3M3 + ... 

Vdi Ml, M2, M 3 . . . : khoi lu'dng mdl va ni, n2, n3...la so mol cac chat trong hon hdp. 

Vi, V2, V3. . . ; the ti'ch cac khi trong hon hdp khi. 

Xi, X2, X3...: so phan mol ciia cac chat trong 1 mol hon hdp. , 

Khi hdn hdp gSm 2 chat: Mi < M < M2. 

- n ^ M ^ +(n-n^)Mg - _ 3 M , + ( V - V , )M , 
n V 

M = XiMi + (1 -X2)M2. 

Co the ti'nh di/a vao M theo sd dd cheo: 

Ml ^ M - M2 ni, Vi, Xi. 

Ml - M - n2, V2, X2. 

Phu'dng phap nay thadng ap dung giai bai toan hon hdp hai hay nhieu chat 

CO cung mpt ti'nh chat tu'dng du'dng nad dd. Sai lam nhat khi giai bai tap nay 

hdc sinh thu'dng du'a v'e dang bai toan hdn hdp. Nhu'ng khi tien hanh giai 

thu'dng rdi vao be tac la an so nhieu hdn so phu'dng trinh nen khong tim du'dc 

triet de cac an sd. Dan den mat thdi gian va chan nan trdng qua trinh giai bai 

tap hda hoc. 

VI du 1: Hoa tan 5,4g hon hdp 2 kim ba i cung nhdm I 6 2 chu ky lien tiep 

nhau vad nu'dc thu du'dc thu du'dc 2,24 lit khi (dktc). Xac dinh ten 2 kim bai. 

Hitdng dan: 

- Hdc sinh thu'dng sai lam nhu' sau: 

Dat an so cho ten va s5 mol cho kim ba i can tim 

2 A + 2 H 2 0 - > 2 A O H + H2T ^'^'^^ 

2 B + 2 H2O 2 BOH + H2 T 

y y 

10 

Sau do lap he 
Ax + By = 5,4 

X + y = n,,, ^ - 0,1 

Va rdi vao be tac khong giai du'dc. 

- each giai theo trung binh: 

Vi 2 kim loai cung nhom I nen cung hoa tri nen: 

Oat ky hieu chung ci ia 2 kim loai la R. 

Phu'dng trinh phan iCng : 2 R + 2 H2O 2 ROH + H2 T ;\ 

0,2 mol 0,1 mol G r i ' 

0,2 

Do 2kim loai cung nhom I va thuoc 2 chu ky lien tiep nhau nen ta c6 

MNa = 23 < 27 < MK = 39. 

Vay hai kim loai do la Na, K. 

Vi du 2 : Hon hdp X gom hai muoi cacbonat cua hai kim loai nhom IIA thupc 2 

chu ky ke tiep nhau trong bang tuan hoan. Hda tan 3,6 gam hon hdp X 

bang dung dich HNO3 du, thu du'dc khi Y. Cho toan bp lu'dng khi Y hap thu 

het bdi dung dich Ba(0H)2 du' thu di/dc 7,88 gam ket tua. Hay xac dinh 

cong thiTc cua hai muoi va tinh thanh phan % ve khoi lu'dng mSi muoi trong X. 

HWdngdan: ' 

Oat Cr Chung cua 2 muoi cacbonat ciia hai kim loai hoa tri II la RCO3 

PTTHH : RCO3 + 2HNO3 R(N03)2 + H^O + CO^T 

CO2 + Ba(OH)2 -> BaCOg + Hp 

'^BaCOg 7,88 

'̂ 'BaCOg 197 

3,6 
3 -

"RCO3 
0,04 

- 0.04mol ^ n,co^= n^^= 0,04mol 

MRCC , = ^ = ^ — = 90 ^ MR = 30 
' n R C 0 3 0,04 

Vi 2 kim bai hpa tri II lai thupc 2 chu ky ke tiep nhau trpng bang tuan hpan: 

Ml < M < M2 r:> Ml < MR =30 < M2 

Vay 2 kim ba i dp la Mg va Ca * ' ' 

CTHH cua 2 mupi: MgCOa va CaC03 ':s ) 

Gpi a, b Tan lu'dt la so mol cua MgCOs va CaC03 * ' 

- , 184a + 100b = 3,6 a = 0,025 mol . ^ 
Ta co: ' <̂  

a + b = 0,04 b - 0 , 0 1 5 mol 

1 1 



o/ = !!Wo^ . 1 ooo/o - . 1 ooo/o = 58.33% 
M9CO3 rn̂ ^ 3,6 

' =^ % " i c 3 C 0 3 = 100% - 58,33% = 41,67% ^ 

Vi dv 3: Hoa tan vao niTdc 7,14g hon hdp muoi cacbonat trung hoa va 
cacbonat axit cua mot kim loai hoa tri I, roi do them lu'dng dung dich HCI 
vLTa du thi thu du'dc 0,672 I khi d dktc. Xac dinh ten kim loai tao muoi. 
Ht/dng dan: Oat kf hieu kim loai la M, x, y Ian lu'dt la so mol cua M2CO3 va 

MHCO3. Ta CO phu'dng trinh phan Cfng : 
M2CO3 + 2 HCI 2 MCI + H2O + CO2 T 

X X 

MHCO3 + HCI ^ MCI + H2O + CO2 t 

y y 
0 672 

nco2 = muoi = X + y = = 0,03 (mol) 

M muoi = — = 238. Vi M + 61< M muon = 238 < 2M + 60 
0,03 

o 89 < M < 177 r:> M la Cs. 

6. Phu'dng phap ghep an so 
( Nguyen tac cua phu'dng phap: Dung thu thuat toan hoc ghep an so de giai 

cac bai toan c6 an so Idn hdn so phu'dng trinh toan hoc lap du'dc ma yeu cau 
bai ra khong can giai chi tiet, day du cac an. 

Dang nay thu'cJng gap khi tinh toan khoi lu'dng chung cua hon hdp cac chat 
(hon hdp kim bai, hon hdp muoi, ...) tru'dc hoac sau phan (inq ma khong can 
tinh chi'nh xac khoi lu'dng tiTng chat trong hon hdp. 
Vi du 1: Chd hon hdp X gom Al, Fe, Mg tac dung v6i dung dich HCI du" thu 

dutJc 11,2 lit khi (dktc) va 53,0g muoi. Tim khoi luWng hon hdp X. 
Hitdng dan: Gpi x, y, z Ian lutrt: la so mol cua Mg, Al, Fe c6 trong hon hdp )Q 
PTHH: 

t, Mg + 2 HCI ^ MgCl2 + H2r 
X X x 

' 2 Al + 6 H C I 2 AICI3 + 3H2T 
y y i,5y ' 
Fe + 2 HCI -> FeCb + H2t 
z » . z z 
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Ta CO he phu'dng trinh: x + —y + z = 0,5 (1) 

(2) [ 95x + 133,5y + 127z = 53,0 

Vdi 3 an, c6 2 phu'dng trinh. 
Tim khoi lu'dng 3 kim loai tiTc la tong : 24x + 27y + 56z. . 
Tach (2) ta du'dc: 24x + 27y + 56z + 71(x + l,5y + z) = 53. 

24x + 27y + 56z = 53,0 - 0,5 x 71 = 17,5 (g). 
Vi du 2: Cho 3,8 gam hon hdp A gom cac kim loai : Mg, Al, Zn, Cu tac dung 

hoan toan vcfi oxi du' thu du'dc hSn hdp chat ran B c6 khoi lu'dng la 
5,24gam. Tinh the tich dung djch HCI IM can dung (toi thieu) de hoa tan 
hoan toan B. 
HWdng dan: 

each 1: Dung phu'dng phap ghep an so 
Goi a, b, c, d Ian lu'dt la so mol cua Mg, Al, Zn, Cu c6 trong hon hdp A. , 

2Mg + O2 ^ ^ 2 MgO (1) 
a 0,5a a 

4 A I + 3 O 2 — ^ 2 A l 2 0 3 (2) 

b 0,75b 0,5b !' 

2Zn + O2 2ZnO (3) 

c 0,5c c 

2 Cu + O2 2 CuO (4) 
d 0,5d d 

B gom (MgO, AI2O3, ZnO, CuO) 
MgO + 2HCI MgCl2 + H2O (5) 
a 2a 
AI2O3 + 6HCI ->2AICl3 + 3 H2O (6) 
0,5b 3b 
ZnO + 2Ha -̂ ZnCl2 + H2O (7) 
c 2c 
CuO + 2HCICUCI2 + H2O (8) . ' 
d 2d ' ,, 

Ap dung dinh luat bao toan khoi lu'dng ta c6: mp + m̂ ^ = m, 

=> "̂ 02 = - mp = 5,24 - 3,8 = l,44g , . i 

'Q 
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1 44 

Theo (1,2,3,4) : - 0,5a + 0,75b + 0,5c + 0,5d = ^ = 0,045mol 

Theo (5,6,7,8) : n^^,, = 2a + 3b + 2c + 2d = An^^ = 4 x 0,045 = 0,18nnol 
=> \ ^ r , - - ^ = — = 0,181 = 180mI f v . . . 

Cach 2: Sau khi t im ra so mol O2. ' ' 

Nhan xet: Trong cac cap chat phan (fng la : 1 va 5 ; 2 va 6 ; 3 va 7 ; 4 va 8 
thay so mol axit luon gap 4 Ian so mol O2. 

Do do: So mol HCI = 4 x 0,045 = 0,18 mol. 
Tim ra the ti'ch dung dich la 180ml. 

7. PhUdng phap tu" chon lu'dng chat 

Nguyen tac cua phu'dng phap: Phan tram lydng chat trong dung dich hoac 
trong hon hop nhat dinh la mot dai lu'dng khong doi. Khi giai ngu'di giai tu' 
chon lu'dng thi'ch hdp de giai bai toan 

2.2.7.2. Xay di/ng va sir dung bai tap hoa hoc theo phWdng phap giai bai 
tap til chon iWdng chat trong day hoc d trWdng THCS 

Cac em thu'dng lung tung va khong xac dinh hu'dng giai khi gap dang nay vi 
de bai chi cho lu'dng chat du'di dang tong quat hoac khong noi den lu'dng chat 
nhu'ng biet du'dc ti le giiJa cac chat 

Khi gap dang nay cac em c6 the chpn lu'dng chat c6 mot gia tri nhat dinh 
de tien viec giai. Co the chpn lu'dng chat la mpt mdl hay mpt so mol theo he so 
ty lu'dng trong phu'dng trinh phan iTng; hoac lu'dng chat la lOOg,... 
Vi du 1: Hon hdp gom CaCOs Ian AI2O3 va Fe203 trong do AI2O3 chiem 10,2%, 

Fe203 chiem 9,8%. Nung hon hdp nay 6 nhiet dp cad thu du'dc chat ran c6 
lu'dng bang 6 7 % lu'dng hon hdp ban dau. Ti'nh % lu'dng chat ran tao ra. 
Hitdng dan: 

- Gpi khoi lu'dng hon hdp ban dau la 100 g thi : m^, ̂  = 10,2g 
2 3 

m ^ c o . - 8 0 g 

- PTHH xay ra khi nung hon hdp: CaC03 — > CaO + CO2T 

- Thed bai ra, lu'dng chat ran thu du'dc sau khi nung chi bang 6 7 % lu'dng 
hon hdp ban dau. Nhu vay dp giam khoi la do CO2 sinh ra bay di . 

33 
- V a y m^Q^ = 1 0 0 - 67 = 3 3 g => n^^^ = — = 0,75mol 
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- T h e o PTHH: n^^^^^ = n^^^ = 0,75 mol => m^^p^g = 0,75.100 = 75 g 

- Nhu' vay con 5 gam CaCOs khong bi phan huy. Do do chat ran tao ra 
nom: CaCOj d i / , AI2O3, Fe203 va CaO. 

% A L O , = .100% 15,22% 
67 ' ; 

%Fe,03 -- — . 100% = 14,62% 
67 

67 
%CaO = 62 ,76% 

%CaC03 - ; ^ . 1 0 0 % 7,4% 

Vi du 2: Cho m gam hon hpp Na va Fe tac dung het vdi axit HCI. Dung djch 
thu du'dc cho tac dung vdi Ba(0H)2 du' roi Idc lay ket tua tach ra, nung 
trong khdng khi den lu'dng khong doi thu du'dc m gam chat ran. Ti'nh % 
lu'dng moi kim loai ban dau. 
Hi/dng dan: 

- PTHH xay ra khi cho m gam hon hdp Na va Fe tac dung vdi HCI: 
2Na + 2HCI -> 2NaCI + H2 (1) 

Fe + 2HCI -> FeCb + H2 (2) 

- PTHH xay ra khi cho dung dich thu du'dc tac dung v6i Ba(0H)2 diT: 

FeCl2 + Ba(0H)2 -> Fe(0H)21 + BaCl2(3) 

- PTHH xay ra khi nung ket tua trong khong khi: 

4Fe(OH)2 + O2 - - ^ 2Fe203 + 4H2O (4) 

- Gpi m = mpe + mNa = 100 gam 

=^ "^Fe203 - 1 0 0 g a m = ^ n , ^ ^ o ^ 1 ^ _ o ,625mol _ 

- T h e o P T H H ( 4 ) : n,^,„,,^ = 2.n,^^„^ 2.0,625 = 1,25 mol ; ' 

- Theo PTHH (3) : n,^„^ n,^^„,,^ = 1,25 mol 

- T h e o PTHH (2) : n^^ := n^^j,,^ = 1,25 mol m^^ = 1,25.56 = 70gam 

- V a y : % F e = 7 0 % 
% Na = 30%. 

Vi du 3: Hon hdp gdm NaCI, KCI (hon hdp A) tan trong nu'6c thanh dung 
dich. Them AgN03 du" vao dung dich nay thay tach ra mpt lu'dng ket tua 
bang 229,6% so vdi A. Tim % moi chat trong A. 
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Hitdng dan: 
- PTHH xay ra: 

NaCI + AgNOa - > AgCI + NaNOa (1) 
KCI + AgN03 - > AgCI + KNO3 (2) ' , : -nr 

229 6 

- Gpi rriA - lOOg m^g ,̂ = 229,6gam n^g î = 1 ^ = ^'^ 
- G o i PNaCI = X 

So mol AgCI sinh ra d phan uTng (1) la: x 
So mol AgCI sinh ra d phan iTng (2) la: 1,6 - x 
=>n^ci='"'6-x 

- T a c6: MNaci-nNaci + MKCI-DKCI = 100 

=> 58,5x + 74,5(1,6 - x) = /O =i> x = 1,2. 

Vay: nNaci = 1,2 mol m^̂ ,̂, = 1,2.58,5 = 70,2gam 

J%NaCI-70,2% 

^ |%KCI = 100% - 7 2 % = 29,8% 

8. Phi/dng phap bien luan de tim cong thu'c phan tuT 
Nguyen tac: Khi tim cong thu'c phan tCr hoac xac dinh ten nguyen to thu'dng 

phai xac dinh chinh xac khoi lu'dng mol, nhu'ng nhiJng tru'dng hdp M chu'a c6 
gia tri chfnh xac doi hoi phai bien luan. 

Pham vi uYig dung: Bien luan theo hoa tri, theo lu'dng chat, theo gidi han, 
theo phu'dng trinh v6 dinh hoac theo ket qua bai toan, theo kha nang phan uTng. 

Khi giai dang nay cac em thu'dng lung tung va giai den g\\jta chi/ng thi diTng 
lai vi luc do so an nhieu hdn so phu'dng trinh ma khong the ap dung cac 
phu'dng phap khac nhu' ghep an so, hay phu'dng phap bao toan khoi lu'dng. 
Luc nay cac em can tim each bien luan thfch hdp. Gia s(f mot phu'dng trinh c6 
hai an so la khoi lu'dng mol (M) va hoa tri cua nguyen to. Ta c6 the bien luan 
hoa tri cua nguyen to theo khoi lu'dng mol 
VI du 1: Dot chay I g ddn chat X can dung lu'dng vCfa du 0,7 (I) O2 (dktc). Xac 

dinh X? 

Ht/dng dan: Goi x la hoa trj ciia X 

2X + | 0 2 ^ X2OX 

0,7 0,7 
5,6x 22,4 

1 

M , = ^ = 8x 
6,5x 

16 

Do chu'a biet X la kim loai hay phi kirn nen ta bien luan hoa trj x tCri den 7 

X 1 2 3 4 5 6 7 

Mx 8 16 24 32 40 48 56 
—> 

vi du 2: Cho 3,06g oxit MxOy tac dung het vdi dung djch HNO3, khi c6 can 
dung dich thay tao ra 5,22g muoi khan. Xac dinh kim loai M biet no chi c6 
mot gia tri duy nhat. 

HWdfngdan: MxOy + 2yHN03 ^ xM(N03)2y + yHzO 

Bao toan nguyen to H: n „ „ = a ^ n̂ ^̂ o, = 2a , r 

Bao toan khoi lu'dng: 3,06 + 63.2a = 5,22 + 18a '' 

a = 0,02 mol - > n^^o, = 0^04 mol 

Bao toan nguyen to N: nMuoi = — ^ 

5,22 

n, HNO, (n: hoa tri M) 

Mmuoi = 

x n 

.n = 130,5n ^ M = 130,5n - 62n = 68,5n 
'HNOQ 

Bien luan M theo hoa tri n ta c6: • 

n 1 2 3 4 

M 68,5 137 205,5 274 
Vay kim loai M la Ba. 

Vi dy 3: Hoa tan 4,0g hon hdp gom Fe va mot kim loai hoa trj I I vao dung 
dich HCI thi thu du'dc 2,24 lit H2 (dktc). Neu chi dung 2,4g kim loai hoa tri I I 
cho vao dung dich HCI thi dung khong het 500ml dung djch HCI IM. Xac 
dinh kim loai hoa tri II? 
Hitdng dan: n̂ ^ = n̂ ^ = 0,1 mol 

A = - 1 ^ 4 0 ^ M < 4 0 
0,1 

nHci = 0,5 mol 

M + 2HCI = MCI2 + H2 

0,25 < - 0,5 

2.4 
M 

- = 0 , 2 5 - > M > 9,6 

9,6 < M < 40 - > M la Mg. 
THi; VIEW T/MH 3i"Ni; THIjAfTj 
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Chimnql: C A C L O A I H O P C H A T V O C O 

A. U T H U ^ K T Tl^pNG TArr 
I. OXIT .A ^ 1 • 
1. Phan loai oxit 

Di/a vao tinh chat hoa hoc, oxft di/dc chia lam bon loai: 
1.1. Oxit baza 

- La oxit tac dung vdi dung dich axit tao thanh muoi va nu'dc, la oxit c6 
bazd tu'dng tTng. 

- Thu'dng cac oxit bazd la oxit cua kim loai vdi oxi (tru" Mn207...) 
Vidu: MgO, K2O, AgzO . . 

1.2. Oxit axit 
- La oxit tac dung vdi dung djch bazd tao thanh muoi va nu'dc, la oxit c6 

axit tu'dng uTng 
- Thu'dng cac oxit axit la oxit cua phi kim vdi oxi (trCC N2O..) 

Vi du: SO2, CI2O7, CO2. . 

- Mot so oxit axit con du'dc goi la anhidrit axit [nghfa la oxit axit tao ra l<lii 
lam mat nWdc axit ti/cfng utig) 

I Vi du: SO2, P2O5, CO2. . 

1.3. OxitlWdng tin/i 
La oxit tac dung du'dc vdi dung djch axit va dung djch bazd tao thanh muoi 

va nu'dc. 
Vidu: ZnO, AlzOj.SnO, BeO. . 

1.4. Oxit trung tin it 
La oxit khong tac dung vdi axit, bazd, nUdc con gpi la oxit khong tao muoi. 
Vidu: NO, CO, . . 

2. Tinh chat hoa hpc cua oxit 
2.1. Tinti ctiat lioa iigc ciia oxit Itazcf 

a) Tac dung vdi nWdc 
Î Qt so oxit bazd + H2O -> dung djch bazd (Ar/e/n) 
VI du: CaO (r) + H20(i) Ca(0H)2(dd) 

b) Tac dung vdi dung dich axit 
Oxit bazd + axit -> muoi + nUdc 
Vfdu: CuO(r) + 2HCI(dd) ^ CuClz (dd) + HzOd) 
c) Tac dung vdi oxit axit 
Mpt so oxit bazd + oxit axit -> muoi 
VMu: CaO(r) + C02(k) CaCOsw 

2.2. Tinfi ctiat hoa hoc ciia oxit axit 
a) Tac dung vdi nude 
Nhieu oxit axit + nUdc-> dung djch axit 

Vidu: P205(r)+ 3H20(,) ^ 2H3P04(dd) 
b) Tac dung vdi bazd 
Oxit axit + dung djch bazd -> muoi + nu'dc 
Vidu: C02(k) + Ca(0H)2(dd) -> CaCOsM + H20(i) 

c) Tac dung vdi oxit bazd , 
M9t so oxit axit + oxit bazd -> muoi 
Vidu: S02(k) + BaO(r) ^ BaSOaco 

3. Mot so oxit quan trong 
3.1. Canxi oxit (CaO) 

- Ten thong thu'dng gpi: Vol song 
- Cong thCrc phan tu': CaO 
-PhantLrkhoi: 56dvC 
- Thupc loai oxit: Oxit bazd 
- La chat ran mau trang, nong chay d nhiet dp cao. 
Tinh chat hoa hpc 
a) Tac dung vdi nude 
CaO tac dung vdi nu-dc tao ra chat ran mau trang ft tan trong nu'dc la Ca(0H)2 

Vidu: CaO(r) + H20(i) -> Ca(0H)2(dd) + tda nhiet {phanungtoivdi) 
CaO CO tinh hut am, vi the no du'dc dung lam kho nhieu chat. 
b) Tac dung vdi axit 
Vi du: CaO(r) + 2HCI(dd) -> CaCbfdd) + HzOo ''•..•^ 
CaO dung de khiT chua dat trong trong trpt. 
c) Tac dung vdi oxit axit 
Vi du: Oe vol song trong khong khi lau ngay thi bj von lai • . 

C02(k) + CaO(r) ->CaC03(r) 

Ung dung 
Dung trong cong nghiep Iuyen kim, lam nguyen lieu cho cong nghiep hoa 

hoc, khCr chua dat trong trpt, xCr ly nu'dc thai cong nghiep, sat trung, diet nam, 
khCr dpc moi tru'dng. . 

San xuat canxi oxit ' ' ' 
3) Nguyen lieu • ' " 
Da voi, than da,cui, dau, khi... ' j t , • 
b) Cac phan ung hoa hoc 
Nung vol bang 16 thu cong hay 16 cong nghiep deu c6 2 phan LCng xay ra: 



- Than chay tao khi CO2, phan iTng toa nhiet 

C(r) + O2 (k) C02(k) 

- Nhiet sinh ra phan huy da voi tao ra voi song 

CaC03(r) '" ) CaO(r) + C02(k) '̂̂  * . \

3.2. LiTu huynh dioxit (SO2) ' * 

- Ten thirdng goi: Khi sunfurd, anhidrit sunfuric 

^> - Cong thiCc phan tu": SO2 

- Phan tLf I<h6i: 64 dvC 

- La chat khi khong mau, mui hac, doc, nang hcJn khong khi. 

Tinh chat hoa hoc 

a) Tac dung vdi nifdc 

Vi du: S02(k) + H20(i) -> HjSOjcdd) 
b) Tac dung vdi dung dichi bazd 

Vi du: S02(k) + Ca(0H)2(dd) -> CaS03i(r) + H20(i) 

muoi canxi sufit 

c) Tac dung vdi oxit bazd 

V i d u : S02{k) + CaO(r) ^ CaS03(r) 

LTng dung: Dung de san xuat H2SO4, tay trang bpt go trong cong nghiep 

giay, diet nam moc. 

Dieu Che 

a) Trong plidng tlii'ngliiem 

Cacti 1: Cho muoi Sunfit tac dung v6i axit {nliW: HO,H2S0^ sau do thu SO2 

sinh ra bang each day khong khi. 

V i d u : Na2S03(r) + 2HCI(dd) ^ 2NaCI(dd) + H20(i) + S02(k) 

Cach 2: Dun nong H2SO4 d vdi Cu 

CU(r) + 2H2S04(d) ^ CuS04(dd) + S02(k) + 2H20(|) 

b) Trong cong ngiiiep 

Cacfi 1: Dot lu'u huynh trong khong khf 

S(r) + 02(k) -> S02(k) 

C^cb 2: Dot quang Pirit sat: 

4FeS2(r) + 1102(k) 2Fe203(r) + 8S02(k) 

I I . AXIT ^ 

1. 0|nh nghTa 

Axit la hdp chat ma phan tu" gom nguyen tu" hidro lien ket vdi goc axit. 

Vi du: HCI, H2SO4, ... 

20 

2. Phan Idal 
- Can CLT vao dp manh cua axit, ngu'di ta c6 the chia axit thanh hai loai: 

+ Axit manh: HCI, HNO3, H2SO4... 

+ A x i t y e u : H2S, H2SO3, H2CO3... 

- Can CLT vao phan iTng vdi kim loai, c6 the chia axit thanh hai loai: 

+ Axit thu'dng: giai phong khi H2 nhu" HCI, H2SO4 b a n g 

+ Axit dac biet: khong giai phong khi H2 nhu" HNO3, H2SO4 dac. 

- Can c(f vao thanh phan nguyen to trong hdp chat, c6 the phan thanh hai loai: 

+ Axit khong chiTa oxi: HCI, HBr, H2S, ... 

+ Axit CO chura oxi: HNO3, H2SO4, H3PO4, ... 

Axit Ten axit Goc axit Ten goc axit 

HCI Axit clohidric -CI clorua 
HBr Axit bromhidric - B r bromua 
H2S Axit sunfuhidric =S sunfua 

HNO3 Axit nitric -NO3 nitrat 

H2CO3 Axit cacbonic =C03 cacbonat 

H 2 S O 4 Axit sunfuric = S04 sunfat 
H2SO3 Axit sunfurd = S03 sunfit 
H2Si03 Axit silicic =Si03 silicat 
H3PO4 Axit photphoric = P04 photphat 

3. Tinh chat hoa hoc 

3.1. Tac dung vdi cbi thi mau 

Axit + quy tim (xanh) quy tim (do) 

3.2. Tac dung vdi oxit bazd 

Axit + oxit bazd muoi + xwidc 

VI du: H 2 S O 4 + CuO -> C U S O 4 + H2O 

3.3. Tac dung vdi bazd • j 

Axit + bazd-> muoi + nu'dc 

Vi du: 3 H 2 S O 4 -I- 2Fe(OH)3 -> Fe2(S04)3 + 6 H 2 O 

HNO3 + NaOH ^ NaN03 + H2O 

= > Phan Lfng xay ra vdi dung dich axit manh va bazd manh goi la phan 

u^g trung hoa. ' ' 

Tac dung vdi kim loai 

Kim loai (tru-dc H) + axit ->muoi + H2T 

V i d u : Fe + H 2 S O 4 F e S 0 4 + H2T . . 

Mg + 2HCI MgClz + H2T ^ 
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HNO3 l oang t a c d u n g vd i k im loai k hong g ia i p hong ra H2 ma c h o cac khf 

chCra nittf nhu" NO, N2O, ...tuy v ao nong dp cua axi t va ban cha t c u a k im loa i . 

• HNO3 dac nguo i va H2SO4 d a c nguo i d e u khong t ac d u n g vd i Fe, A l , Cr. 

• HNO3 d a c , H2SO4 d a c nong deu tac d u n g vdi tat ca cac k im loai (trCr Pt, 

Au) t ao muo i va g ia i p hdng khi NO2, SO2. 

Vf du: C u +2H^SO^^^^ '° >CuSO , + S O j t + 2H2O • 

C u + 4HN0333^ '° )Cu(NQ3)g + 2NO2T + 2H2O 

3Zn + 8HNO3 -> 3Zn(N03)2 + 2 N 0 t + 4H2O 

3.5. Tac dung vdi muoi 

Axit + muoi muoimdi + axitmdi 

V i d u : H2SO4 + B a C l j BaSO^^ + 2HCI 

2 H C I + N a 2 C 0 3 ^ H 2 0 + C 0 2 T + 2NaCI 

4. Mot so axit quan trong 

4.1. Axit do hidric (HCI) 

Tinh chat vat ly 

D u n g d i ch khi h i d roc l o rua t r ong nu'dc t ao t hanh d u n g d i ch axi t . 

Ax i t HCI d a c cd C% = 37,0 % <^dung dicti bao lioa), d u n g d i ch HCI d a c ''boc 

litioi^^ t r ong k h o n g khf am 

Tinh chat hoa hQc 

a) Dung dich axit lam cho quy tim chuyen sang mau do 

b) Tac dung vdi kim loai 

- T a c dung vd i cac axit thu 'dng nhu": H2SO4 loang, HCI, H3PO4. . 

Axit tac dung vdi kim loai tru'dc H trong day hoat dong kim loai, tao muoi 

cua kim loai cd hoa tri thap va giai phdng H2 

V i d u : 2HCI(dd) + Fe(r) ̂  FeCl2(dd) + H2(k) 

- Tac d u n g vd i cac ax i t dac biet nhu": H2SO4 dac, HNO3 

Axit tac dung vdi hau hit cac kim loai trong day hoat dong kim loai, tao 

muoi cua kim loai cd hda tri cao va khong giai phdng H2 

V i d u : 6H2S04 (d | c ) + 2Fe(r) Fe2(S04)3(dd) + 3S02 + GH^O;,) 

c) Tac dung vdi bazd 

V i d u : 2HCI(dd) + Cu(0H)2(r) - CuC^cdd) + 2H20(,, 

H2SO4 (dd) + 2NaOH(dd) ^ Na2S04 (dd) + 2H20(,) 

d) Tac dung vdi oxit bazd 

V i d u : 2HCI(dd) + C u O ( r ) - CuCl2(dd) + H^Oj,, 

e)Tacdung vdi muoi 

Dieu kien xay ra phan Crng: Ax i t t ao ra de bay hd i h d n hoa c y e u hPn hoa c 

I fnuoi t ao t h anh k hong tan t rong ax i t md i . , 

V i d u : 2HCI(dd)+ C a C 0 3 ( r ) - CaCb fdd ) + H20(,) + C O j ^ 1 . ' 

uTng dung 

_ D i eu c h e ca c muo i c l o rua . ' " " 

- L am sach be m a t k im loai , t ay g i k im loa i . 

- C h e b ien th i / c p h a m , d^dc p h a m . 

4.2. Axit sunfuric (H2SO4 = 98) -

Tinh chat vat h' 

- Cha t l ong , s anh , k hong m a u , nang hdn nu'dc, k h ong bay hd i , d e tan 

trong nu'dc va toa nh ieu nh iet . 

- Khi pha loang H2SO4 pha i d o tu ' tCr ax i t v a o nu'dc c\\\i k h ong du 'dc lam 

ngu'dc lai t r anh b ong ax i t , d u n g d i ch H2SO4 d a c nhat c d d = 1,84 g /m l . 

Tinh chat hoa hoc 

• Tinti ctiai tioa tioc cua axit H2SO4 loang 

a) Lam quy tim hda dd. 

b) Tac dung vdi kim loai — muoi sun fat + Hi 

V i d u : Zn(r) + H2S04(dd) ^ ZnS04(dd) + H2(k) 
c) Tac dung vdi bazd -* muoi sun fat + nu'dc 

V i d u : H2S04(dd) +Cu (0H ) 2 ( r ) - > CuS04(dd) + 2H20(,) 

d) Tacdung vdi oxit bazd -» muoi sun fat + nu'dc 

V i d u : H2S04(dd) + C u O ( r ) CuS04 (dd ) + 

• Tinh chat hoa hoc ciia axit H2SO4 dac ,̂ 

H2SO4 d a c c d n h C n g t inh cha t hda hoc r ieng 

a) Tac dung vdi kim loai 

H2SO4 d a c , nguo i k hong t ac d u n g vd i mo t so k im loai nhu" Fe, A l , C r d o cac 

kim loai nay bi thu d o n g hda 

^ H2SO4 dac , n ong t ac d u n g vd i nh ieu k im loai tru'dc, s au H t rong d a y hoa t 

(Jong hda hoc t a o ra muo i sun fa t k im loai + SO2 {H2S, S) + H2O 

V f d U : 2H2S04(d3c, nong) + CU(r) — ^ CuS04(dd) + S02(k) + 2H20(/) 

b) Tnhhaonut^ . . - f r t ' ^^ • 

H2SO4 d a c "/7jf nu'dd' c ua nh ieu cha t v6 c d va hiJu c d 

Vi d u : N h d m o t va i g ip t d u n g d i ch H2SO4 da c v a o m o t c o c t huy t inh c d san 

" l o t th ia du-dng s a c c a r o zd . 

^ - Hien twang xay rar. M a u t rang cua du 'dng c hu yen d a n t h anh m a u nau 

•"oi c h u y e n s ang m a u d e n d o n g thd i c d bot xdp sui len. 
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- Nhan xet: Chat ran mau den la C (cacbon), bpt xop sCii len la do phan 
trng hoa hoc xay ra giai phong khf CO2 va SO2 

PTHH: C12H22O11 , 11H2O + 12c 

2H2S04(cI3c, nong) + C (r) C02(K) + 2 S02(k) + 2H20(^ 

Lfng dung 
- Axit H2SO4 rat quan trong doi vdi nen kinh te quoc dan. 

- Che bien dau mo, san xuat muoi, axit, ac quy, cong nghiep luyen kirn, san 

xuat thuoc no, t d sdi, chat deo, giay, phan bon, pham nhuom, chat tay rCra. 

San xuat axit sunfuric 
a) Nguyen lieu. Lu'u huynh hoac quang pyrit sat (FeS^), khong khi, nu'dc 

b) Cac cong doan chinh 
• San xuat SO2 

PTHH : S(r) + 02(k) SO2 

Hoac: 4FeS2(r)+IIO2 '° > 2Fe203(r) + 8S02(k) 

• San suat SO3 

PTHH : S02(k) + 02(k) > S03(k) 

• San xuat H2SO4 

PTHH : S03(k) + H20(i) H2S04(dd) 

Nhan biet axit sunfuric va muoi sunfat 
Nhan biet axit H2SO4 va dung dich muoi sunfat ta dung thuoc thii la dung 

dich BaCl2 {hoac dung dich Ba(N03)2) 

V f d u : H2S04(dd) + BaCl2(dd) ^ BaS04(r) + 2HCI(dd) 

Na2S04(dd) + BaCl2(dd ) ^ BaS04(r) + 2NaCI(dd) 

Hien tWdng-. Xuat hien ket tua trang BaS04 

III. BAZa 
1. Djnh nghTa 

Bazd la hdp chat ma phan t i r gom nguyen tCr kirn loai lien ket vdi nhom 

hidroxit (OH). 

V f d u : NaOH, Cu(0H)2... 

2. Phan loai 
1/ Bazd tan trong nu'dc (l<iem) 

Bao gom: KOH, Ca(0H)2, NaOH, Ba(0H)2, LiOH 

2/Bazd Idiong tan trong nWdc 
Bao gom: Cac bazd con lai nhu" Mg(0H)2, Fe(0H)2, Fe(0H)3, Cu(0H)2, AgOH,... 
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3, Tinh chat hoa hqc 
31. Tacdung vdi cti! thi mau 

Dung dich bazd + quy tim (do) quy tim (xanh) 
Dung dich bazd + phenolphtalein (khong mau) hong 

3.2. Tacdung vdi oxit axit 
Kiem + oxit a x i t m u o i + H2O 

Vi du: Ca(0H)2 + CO2 CaC03 + H2O 

3.3. Tac dung vdi axit 
Bazd + axit muoi + H2O 

Vi du : AI(0H)3 + 3HCI AlCh + SHjO 

3.4. Ntiiet ptian bazd l<hdng tan 

Bazd I<h6ng tan — ^ oxit bazd + H2O 

VI du: 2Fe(OH)3 — ^ FejOa + 3H2O 

Cu(0H)2 CuO + H2O 

3.5. Tac dung vdi dd muoi 
Kiem + dung djch muoi muoimdi + cbazdmdi 

VI du: 2K0H + CUSO4 ^ K2SO4 + Cu(0H)2i 

3Na0H + FeCl3 ^ BNaCI + Fe(0H ) 3 i 

4. Mot so bazd quan trong 
4.1. Natri hidroxit (NaOH = 40) - xut an da 

Tinh chat vat li 
La chat ran khong mau, hut am manh, tan nhi'eu trong nu'dc va toa nhiet. 

Tinh chat hoa hoc 
NaOH CO day du cac tinh chat hoa hoc ciia mot bazd manh, tan trong nu'dc. 

a) Doi mau ciiat chi thi 
- Dung djch lam quy ti'm hoa xanh. 

- Lam dung dich phenolptalein khong mau chuyen sang mau hong. 

b) Tac dung vdi axit 
V f d u : NaOH(dd) + HCI(dd) ^ NaCI(dd) + H20(^ 
c) Tac dung vdi oxit axit 
V f d u : 2NaOH(dd) + S02(k) ^ Na2S03(dd) + H20(^ 
Ung dung 
- Natri hidroxit du'dc dung de san xuat xa phong, chat tay rCra, bpt giat. 

- San xuat t d nhan tap. * ' 

- San xuat giay. 
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- San xuat nhom {lam sach quang nhom trifdc khisan xuat). 
- Che bien dau mo va lam nguyen lieu cho nhieu nganh cong nghiep hoa 

chat khac. 
San xuat natri hidroxit 
• Nguyen lieu: Dung dich NaOH bao hoa. 

• Phutfng phap san xuat Oien phan dung dich NaOH bao hoa c6 mang ngan. 

PTHH: 2NaCI(dd) + ZHjOd) > 2NaOH(dd) + H2(k) + Cbtk) 

4.2. Canxi hidroxit (Ca(0H )2 = 74) - voi toi 
Pha che dung djch canxi hidroxit 
Hoa tan mot it voi toi Ca(0H)2 trong nu'dc dUdc chat long mau trang {vol 

nu'dc, vol su'a), sau do loc nu'dc vol du'dc chat long trong suot, khong mau do 
la dung dich Ca(0H)2. 

Tinh chat hoa hoc 
Ca(0H)2 CO day du cac tfnh chat hoa hoc cua baztf manh, tan 

a) Lam do'i mau chat chi thi 
- Dung dich lam qui ti'm hoa xanh 
- Dung dich lam phenolptalein khong mau chuyen sang mau hong 

b) Tac dung vdi axit tao ra muoi va H2O (PL/ trung hoa) 

Vidu: Ca(0H)2(dd) + 2HCI(dd) - > CaCl2(dd) + 2H20(^ 

c) Tac dung vdi oxit axit 

Vidu: Ca(0H)2(dd) + C 0 2 ( k )CaCOjM + H20(^ 

d) Tac dung vdi dung dich muoi 

Vidu: Ca(0H)2(dd) + CuCl2(dd) CaCl2(dd) + Cu(0H)2(r) 

Ltng dung 

- Lam vat lieu xay di/ng. 

- Khir chua dat trong trot. 
- KhCr doc cac chat thai cong nghiep, diet trung chat thai, xac chet dong vat. 

4.3. Thang pH 
Thang pH la gia tri dung de bleu thi dp axit hoac dp bazd cua dung dich. 

• pH = 7: Dung dich la trung ti'nh {nu'dc cat, nu'dc muoi...). 

• pH > 7; Dung dich c6 ti'nh bazd {pH cang Idn thi do bazdcang manh). 

' pH < 7: Dung dich c6 ti'nh axit {pH cang nho thi do axit cang cao). 

IV. MUOI 
1. Tinh tan trong nu'dc cua muoi 

• Cac muoi c6 chiTa K, Na, NH4 deu tan. 

• Cac muoi nitrat deu tan. 
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Cac muoi ciorua deu tan, tru" AgCI, PbCb. 

. Cac muoi sunfat deu tan, trCr CaS04, BaS04, PbS04 khong tan, Ag2S04 

(tuy nong do). 

. Cac muoi cacbonat, photphat, silicat, sunfit deu khong tan tv\J muoi 
chLTa K, Na, NH4. 

• Cac muoi sunfua tat ca deu khong tan (trtr muoi chCra K, Na, NH4, Ca, 

Mg, Ba). 
2, Tinh chat hoa hoc 

Dung dich muoi c6 the tac dung vdi kim loai tao thanh muoi va giai phong 
kirn loai mdi. .,, , 

a) Muoi tac dung vdi kim loai 

Kim loai + dung djch muoi ^ mudin^ î + kim loai„,tfi 
Dieu kien phan uhg xay ra: Kim loai trong phan iCng phai manh hdn kim 

loai CO trong dung dich muoi ban dau. 

V i d u : CU(r) + 2AgN03(dd) Cu(N03)2 + 2Ag(,) 
Lu-u y: Kim loai diTng tru-dc day kim loai diTng sau {trong day hoat dong 

hoa hoc kim loai) ra khoi dung dich muoi, cac kim loai phan Cmg phai tCr kim 

loai Mg t rd ve sau. 

b) Muoi tac dung vdi axit 

Muoi + axit > mudimdi + axitmdi 
Dieu kien phan uhg xay ra: Axit tao ra de bay hdi hdn hoac yeu hdn hoac 

muoi tao thanh khong tan trong axit mdi 

V i d u : BaCl2(dd) + H2S04(dd)-> BaS04(r) + 12HCI(dd) .--:T^X,. 

c) Muoi tac dung vdi muoi 

Dung djch muoi + dung djch muoi ^ dung djch 2 muoi mdi 
Dieu kien phan ttng xay ra: Hai muoi tham gia phan tTng phai deu tan, san 

pham tao thanh phai c6 ket tua. 

V i d u : AgN03(dd) + NaCI(dd) - > AgCI(r) + NaNOj 

d) Muoi tac dung vdi bazd 

Dung djch muoi + dung djch bazd muoimdi + bazdmdi 
Dieu kien phan Lfng xay ra: Hai chat tham gia phai deu tan, san pham tao 

thanh phai c6 ket t i ia . 

V i d u : CuS04(dd) + 2NaOH(dd)-> Cu(0H)2i + Na2S04(dd) 

e) Phan Ctng phan huy muoi 

Mot so muoi du'6i tac dung ciia nhiet dp cao se bi phan huy. 

V i d u : 2KCIO3 '° > 2KCI + 3O2 
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3. Phan uTng t r a o d o i t r o n g d u n g d j c h 
a) Khai niem 
Phan LTng trao doi la phan iTng hoa hoc, trong do hai chat tham gia phan 

LCng trao doi vdi nhau nhUng thanh phan cau tao cua chung de tao ra nhiJng 
hdp chat mdi 

b) Dieu kien xay ra phan LTng trao doi 
Phan Ceng trao doi gliJa cac chat chi xay ra khi san pham tao thanh c6 chat 

de bay hdi, hoac chat khong tan. 
V. PHAN BON HOA HOC 
1 . Nhu 'ng n h u cau cua cay t r o n g 

a) Thanh phan ciia thi/c vat 

- Nu'dc chiem ty le I6n khoang : 90%. 

- Cac chat kho: 10%. 
- Co tdi 9 9 % la nhu'ng nguyen to: C, 0 , H, N, S, K, Ca, Mg... con lai 1 % la 

nhu'ng nguyen to vi l i /dng: B, Cu, Fe, Mn... 
b) Vai trd cua cac nguyen to hoa hoc v6i thi/c vat 

- Cac nguyen to C, H, 0 cau tao nen hdp chat gluxit nhd c6 qua trinh 
quang hdp. 

- Nguyen to N -> ki'ch thi'ch cay trong phat trien manh. 

- Nguyen to P-> ki'ch thi'ch s i / phat then cua bp re thyc vat. 

- Nguyen to K -> kich thi'ch cay trong ra hoa, lam hat. 

- Nguyen to S -> tong hdp protein. 

- Cac nguyen to Ca, Mg -> sinh san chat diep luc. 

- Nhu'ng nguyen to vi lu'dng can thiet cho SLT phat tr ien cua thi /c vat. 

2. Nhu 'ng p h a n b o n hoa hoc t hu ' dng d u n g 

2 . 1 . Phan b o n d d n 

La phan bon hoa hoc chi chCfa mot trong ba nguyen to dinh du'8ng chinh la 
N, P, K. 

a) Phan dam % 

Gom : Ure CO(NH2)2 chuTa 46%N, Amoni nitrat NH4NO3 chiTa 35%N, va 
Amoni sunfat (NH4)2S04 chuTa 21%N. 

b) Phan Ian 
Gom : Photphat tiT nhien: {chwa qua chi bien) c6 thanh phan chi'nh la 

Ca3(P04)2. 

Supephotphat: {qua che bien) c6 thanh phan chinh Ca3(H2P04)2. 

c) Phan l<ali 
Gom : kali clorua (KCI) va kali sunfat (K2SO4) la nhiJng chat de tan trong nu'dc. 
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2.2. Phan b o n k e p 
- La phan bon c6 chiTa 2 hoac 3 nguyen to dinh du'dng chinh N,P,K. 
- Tron ty le li/a chon thich hdp giiJa dam, Ian, kali thu du'dc phan bon tone 

hdp NPK. 
- T o n g hdp tr i /c tiep bang phu'dng phap hoa hoc: KNO3, (NH4)2HP04. 

2.3. Phan b o n v i lu 'dng 
Phan bon c6 chiTa 1 so nguyen to hoa hoc B, Zn, Mn...du'di dang hdp chat. 

V I . M O I QUAN HE G i f f A CAC LOAI HOP CHAT v6 C O 

oxit bazd oxit axit 

v ( l ) (2) 

(3) (5) (4) muoi 

bazd ^ ^ axit 

Chu thi'ch : 

(1) oxit bazd + axit > muoi + H2O 

(2) oxit axit + bazd {oxit bazd) > muoi + H 2 O 

(3) oxit bazd + H 2 O > bazd 
(4) bazd khong tan 

(5) oxit axit + H 2 O 

(6) bazd + Muoi -

(7) muoi + bazd -

(8) muoi + axit 

(9) axit + bazd -

^ oxit bazd + H 2 O 

Axit 

bazdm + muoim 

-> bazdm + muoir 

muoim + axitm 

muoi + H 2 O 

B. PHtrCfNG PHAP GIAI BAI TAP 
PHflN 1: CnU HOI LV THUV€T 

• Phu 'dng p h a p g ia i 

Cau hoi ly thuyet hoa hoc thu'dng gap cac dang sau: 

• Hoan thanh phu'dng trinh hoa hoc. 
• Hoan thanh sd do phan L f n g . f ' 
• Giai thich hien tadng. 
• Dieu che cac chat. " t "l ' : 



• Nhan biet cac chat. 
• Tinh Che va tach cac chat. 
De giai quyet cac loai cau hoi nay hoc sinh can nam vuTig mot so kien thu'c sau: 
• Tinh chat hoa hoc cac chat {chu y den dieu kien xay ra phan utig) 
• Oieu che cac chat (xac dinh nguyen lieu dieu che, moi quan fie cua cac 

chat trong sd do dieu che). 
• Nhan biet cac chat phai qua 3 bu'6c: 
- Tri'ch mau thu", danh dau. 
- Chon thuoc thir. 
- Hien tu'dng xay ra, viet phu'dng trinh hoa hoc minh hoa. (i/c?/ bai toan 

nhan biet cac chat l<hC chiqua 2 bu'dc, l<hdng c6 bu'dc trich mau thu). 
Neu bai toan khong dung thuoc thu" thi phai lap bang xet moi quan he giiJa 

cac chat, sau do dung cac chat da nhan biet du'dc lam thuoc thLf de nhan biet 
cac chat con lai. 

Vdi bai toan khong gidi han thuoc thu", khi nhan biet n chat thi dung toi da 
(n - 1) thuoc thu'. 

• Mot so thuoc thCr dung de nhan biet: 
1. Chat long hay dung dich 

Chat Ten thuoc thuT Hien ti/̂ rng va quan sat 
Axit Quy tfm 06 
Bazd Quy tfm Xanh 
=C03 Axit manh fCOa (Khong mui) 
=S03 Axit manh tSOz (Mui hac) 

=S Axit manh tH2S (Mui trtrng thoi) 
=Si03 Axit manh iHzSiOs ( Keo tring) 
= S04 Dd BaClz jBaS04 (Trang ) 
-CI Dd AgN03 iAgCI (Trang) 
-CI Dd Pb(N03)2 jPbCb (Trang xam) 

= P04 Dd AgN03 iAg3P04 (Vang) 
-NO3 Oe lai cuoi cung them TNOz (Nau) 

(H2SO4, Cu) 

Mg Dd Kiem iMg(0H)2 (Trang) 
Cu(II) Dd KOH, NaOH iCu(0H)2 (Xanh) 
Fe(II) Dd KOH, NaOH iFe(0H)2 (Trang xanh) 
Fe(III) Dd KOH, NaOH iFe(0H)3 (Nau do) 

Al Dd KOH, NaOH iAI(0H)3 (Trang) (tan trong kiem du") 
Zn Dd KOH, NaOH iZn(0H)2 (Trang) (tan trong kiem du*) 
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AI(0H)3J + NaOH ^ NaAIOz + 2H2O 
Zn(0H)2i + 2Na0H -> n^^^x\0^ + 2H2O 

2. Chat khi 
m CO2 + nu'dc voi trong xuat hien j. 

CO2 + Ca(0H)2 ^ CaC03i + H2O 
• SO2 lam mat mau dd thuoc tim, dung dich nu'dc brom. 

2KMn04 + 5SO2 + 2H2O ̂  K2SO4 + 2MnS04 + 2H2SO4 
SO2 + Br2 + 2H2O ^ 2HBr + H2SO4 

• CI2 + dung dich KI (ho tinh bot) mau xanh 
CI2 + 2KI ^ 2KCI + I2 ( CI2 > Br2 > h ) 

I2 sinh ra lam ho tinh bot tu' khong mau chuyen sang xanh 
• NH3 ( mui khai) 

+ Quy tim am xanh 
+ NH3 + H2O NH4OH 
+ Dd HCI dam dac tao khoi trang: NH3 + HCI — NH4CI 

• NO: khong mau, de lau ngoai khong khi hoa nau. 

NO + | 0 2 -> NO2T (nau) 

• NO2 mau nau lam giay quy tim am -* do 
3NO2 + H2O -> 2HNO3 + NO 

• CO: khong mau. Tac dung vdi PdCb (dd paladi clorua) tao ket tua xam trang. 
H2O + CO + PdCl2 -> Pdi + 2HCI + C02t 

• H2 khong mau dan qua CuO nung nong, xuat hien Cu (do) 

H2 + CuO '° >Cu + H2O 
• H2S: mui triTng thoi. Tao ket tua den vdi dd Pb(N03)2 

H2S + Pb(N03)2 ^ PbSi + 2HNO3 
• HCI: dan vao dd AgNOs -> ket tiia trang 

HCI + AgN03 AgCli + HNO3 
• O2: que dom (tac dung vdi cacbon; sau do, cho nu'dc voi trong vao) 
• N2: Nhan biet sau cung. 
Chat ran 
Co the cho vao nu'dc de phan ra lam 2 loai tan va khong tan trong nu-dc 

+ Tan trong nu'dc -> nhan biet cac dung dich. 
+ Khong tan trong nu'dc dung axit manh. 
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• Oe tach cac chat, c6 the dung ti'nh chat vat ly nhu": ti'nh tan trong nu'dc, 
trong ru'du,... Neu dung hoa chat de tach cac chat trong hon hdp c6 the chpn 
hoa chat theo 2 hu'dng: 

- Hoa chat chon tac dung v6i chat can tach tao ra san pham dang ket tua, 
bay hdi, . . 

- Hoa chat chpn tac dung vdi cac chat khac trong hon hpp tao ra ket tua 
hoac chat khi ma khong tac dung vdi chat can tach. 
II. Cau hoi 

Cau 1: Hoan thanh sP do phan Lfng sau {ghi dieu kien cua phan Ctng neu cd) 

S-_I:L.> SO2 ) SO3 > H2SO4 ) Na2S04 > BaS04 

Hi/dng dan: 

1. S + O2 -̂ "'̂  -> SO2 

2. 2SO2 + O2 ~ - ^ ^ > 2SO3 
t°c 

3. SO3 + H2O ^ H2SO4 

4. H2SO4 + 2NaOH Na2S04 + 2H2O 

5. Na2S04 + BaCb -> BaS04 + 2NaCI 
Cau 2: Co 3 Ip rieng biet, khong nhan moi Ip di/ng mot trong cac dung dich 

axit la: H2SO4, Na2S04, HCI. Neu phu'Png phap hoa hpc nhan biet cac dung 
dich diTng trong moi Ip tren. 
Hifdng dan: 
- Trich mau thir va danh so thLr ty 1, 2, 3 cho moi Ip diTng moi dung dich 

ban dau 
- Cho mau giay quy vao moi Ip 
- Hien tu'png: 
Neu quy ti'm chuyen thanh mau do la Ip di/ng dung dich H2SO4, HCI 
Neu quy tim khong doi mau do la dung dich Na2S04. 
- Lay mot it dung dich axit di/ng trong moi Ip cho vao 2 ong nghiem, nho 1 

den 2 gipt dung dich BaCb vao moi ong nghiem neu ong nghiem nao xuat hien 
ket tua trang thi mau do la dung dich H2SO4, khong c6 ket tiia la dung dich HCI. 

PTHH: H2SO4 + BaCl2 ^ BaS04 + 2HCI 
Cau 3: Cho cac oxit: CuO, ZnO, AI2O3, CaO, Mn207, CO2. Hay cho biet oxit nao 

la oxit axit, oxit nao la oxit bazP, oxit nao la oxit lu'3ng tfnh. 
Hitdngdan: 
Cac oxit bazP: CuO, CaO II 

Cac oxit axit: Mn207, CO2 ^ 

Cac oxit lu-Sng ti'nh: ZnO, AI2O3 
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CSu 4: Hay cho biet trong dung djch c6 the dong thdi ton tal cac chat sau day 
dypc khong. 
1. KOH va HBr 2. K2SO4 va H2SO4 3. BaCb va H2SO4 

4. AgNOs va HCI 5. KNO3 va NaCI 6. KCI va NaOH 
HWdng dan: 
- Cap 1, 3 va 4 khong the dong thdi ton tai vi trong dung dich se xay ra 

phan LTng hoa hpc: 
NaOH + HBr -> NaBr + H2O 

BaCb + H2SO4 -> BaS04i + 2HCI 

AgNOj + HCI -> AgCl l + HNO3 

- Cap 2, 5 va 6 khong c6 phan Lfng xay ra, nen se ton tal du'dc. 
Cau 5: X, Y, Z la cac hdp chat cua Na. X tac dung du'dc vdi Y tap thanh Z. Khi 

cho Z tac dung vdi dung dich HCI thay c6 khi CO2 thoat ra. Hoi X, Y, Z la 
nhCng chat gi? 
Cho X, Y, Z Ian lu-tft tac dung vdi dung dich dac CaC^. Viet cac phu'Png trinh 
phan LTng xay ra. 
Hitdng dan: 
Vi khi cho Z tac dung vdi dung djch HCI thi thay cd khf CO2 thoat ra. Dieu 

do chirng to Z phai la muoi Na2C03. Mat khac X tac dung vdi Y tao thanh Z, do 
vay X cd the la NaHC03 va Y se la NaOH hoac ngUPc lai. 

Cac phan tCng hda hpc xay ra: 

Na2C03 + 2HCI 2NaCI + H2O + COzt 

NaHC03 + NaOH Na2C03 + H2O 

Khi cho X, Y, Z tac dung vdi dung dich CaCb dac: 

NaHC03 + CaCl2 -> khong xay ra phan iTng pA 

2NaOH + CaCl2 Ca(0H)2 + 2NaCI >! 

Na2C03 + CaCb -> CaC03i + 2NaCI 

CSu 6: Khi sue khi SO2 vao nudc cd pha quy tim, thi thay dung djch xuat hien 
mau do. Khi dun ndng dung dich nay thi mau do cua quy tim lai chuyen 
sang mau tim. Hay giai thich hien tu'png neu tren. 
Hitdng dan: 
Do khi SO2 la mot oxit axit, khi hoa tan vao trong nUdc se tao thanh axit 

H2SO3 theo phUPng trinh hda hpc: 
SO2 + H2O -> H2SO3 

Dung djch tao ra la dung djch axit H2SO3 lam quy tim chuyen tu" mau tim 
sang mau do. . • 
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Khi dun nong axit H2SO3 bi. phan huy theo phu'dng trinh hoa hoc 

H2SO3 SO2T + H2O 
Khi SO2 thoat ra nen con lai nu'dc, do vay mau ciia giay quy ti'm lai chuyen 

tu" do sang ti'm. 
Cau 7: Axit H2SO4 thu'dng du'dc dung de lam kho {hap thu het hdi nWdc). 

Nhu'ng khi nao sau day c6 the lam kho bang axit H2SO4 dac: CO2, SO2, H2, 
O2, H2S 
Hi/dngdan:\l\t H2SO4 dac c6 ti'nh hut nu'dc manh nen ngu'di ta thu'dng 

dung axit H2SO4 de lam kho cac khi CO2, SO2, H2, O2, vi cac khi nay khong 
phan LTng vdi axit. 

Nhung axit H2SO4 dac khong the lam kho khf H2S vi khi nay phan utig vdi axit. 
PTHH: H2S + 3 H2S04«jsc) — ' - ^ 4 SO2 + 4 H2O 

Cau 8: Hoan thanh cac phu'dng trinh hoa hoc sau: 
1. MgS04 + MgClz 
2. FeCb + KCI + . 
3. CaC03 + Ca(N03)2 + . . + ... 
4. AgN03 + HNO3 + 
5. KOH + K2SO4 + . 
6. CUCI2 + —> NaCI + . 
Hu'dng dan. 

1. MgS04 + BaCl2 ^ MgCb + BaS04^ 

2. FeCl2 + 2K0H ^ 2KCI + Fe(0H)2i 

3. CaCOa + 2HNO3 -> Ca(N03; 2 + COzt + H2O 

4. AgN03 + HCI -> HNO3 + AgCI i 

5. 2K0H + H2SO4 -> K2SO4 + 2H2O 

6. CUCI2 + 2NaOH 2NaCI + Cu(0H)2i 

Cau 9: Bang phu'dng phap hoa hoc, hay tach rieng hon hdp CO va CO2. 
Hu'dng dan: 
Dan hon hdp khi Ipi qua nu'dc voi trong du", khi CO2 bi giiJ lai, ta thu du'dc 

khi CO: 
C02 + Ca(OH)2 CaC03(r) + H2O 

Lpc lay ket tua, hoa tan vao dung dich HCI du', ta thu du'dc CO2. 
CaC03 + 2HC! -> CaCb + C02(k) + H2O 

Cau 10: Bang phu'dng phap hoa hoc, tach rieng tt/ng chat d hon hdp ran: 
K2CO3, CaC03 va MgC03. 
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HWdng dan: 
Hoa tan hon hdp gom K2CO3, CaC03 va MgCOs vao nu'dc. Chi c6 K2CO3 tan, 

lpc hon hop, lay nu'dc loc c6 can ta du'dc K2CO3. 
Hon hdp khong tan con lai hoa tan bang axit HCI vCra du thu du'dc dung 

dich MgCl2 va BaC .̂ 
CaC03 + 2HCI -> CaCl2 + CO2 + H2O 
MgC03 + 2HCI MgCb + CO2 + H2O ^ , 

Them dung dich NH3 va dung dich sau phan iTng: 
- Chi CO MgCi2 tao ra Mg(0H)2 khong tan. Lpc san pham thu du'dc Mg(0H)2. 

MgCb + 2NH3 + 2H2O ̂  l^g(0H)2i + 2NH4CI 
- Mg(0H)2 thu du'dc cho phan iTng dd HCI du"; sau do cho tu" dd natri 

cacbonat den du' vao va lpc lay ket tiia MgC03. 
Mg(0H)2 + 2HCI ^ MgCl2 + 2H2O 
MgCl2 + NaiCOs MgCOaco + 2NaCI 

Dung dich nu'dc lpc gom CaCb, NH4CI, dem c6 dac duoi NH3. 

NH4CI — ^ NH3 + HCI 
Lay dung dich CaCb cho phan iTng vdi Na2C03 va lpc thu du'dc CaC03 

CaCb + Na2C03 ^ 2NaCI + CaC03i 
Cau 11: Lam the nao de thu du'dc AICI3 tinh khiet tu- AICI3 cd Ian FeCb va 

CUCI2. 
Hu'dng dan: 

^ De thu du'dc AICI3 tinh khiet ta cho hon hdp phan iTng NaOH vdi lu'dng du" 
de cac phan uCng xay ra hoan toan: 

FeCl3 + 3NaOH ^ Fe(0H)3i + 3NaCI 
CUCI2 + 2NaOH Cu(0H)2i + 2NaCI 
AICI3 + 3NaOH ^ AI(0H)3 + 3NaCI 
AI(0H)3 + NaOH NaAIOj + 2H2O 

Lpc bd tua, lay nu'dc lpc cho phan iTng vdi CO2 ta thu du'dc AI(0H)3. 
NaAI02 + CO2 + 2H2O - AI(0H)3 + NaHC03 

Loc lay AI(0H)3 cho phan Crtig vdi HCI ta thu du'dc AICI3 sau khi lam boc hdi nu'dc. 
AI(0H)3 + 3HC! ^ AICI3 + 3H2O 

PHAN 2: BAI TOAN HOA HOC 
I. Phu'dng phap ' 
De giai cac bai tap phan nay, mpt trong nhiJng phu'dng phap hay sir dung 

nhieu nhat la ap dung cac dinh luat bao toan: 
^ • Npi dung djnh luat bao toan khoi lu'dng: Trong mot phan uhg hoa hoc, 

tong khoi Iwang cac chat trWdc phan uhg bang tong khoi iWdng cac chat cd 
trong san pham. 



• Npi dung dinh luat bao toan nguyen to: Trong motphan ting hoa hoc trui^c 
phan utig cd nhuhg nguyen tonao thisau phan utig c6 nhutig nguyen to do. 

TiT noi dung cua cac djnh luat tren ta c6 the md rong ap dyng trong 
mot so tru*dng hdp sau. 

Tru'dng hdp 1: Khoi lu'dng cua mot nguyen to trong cac chat tru'dc phan 
LCng bang khoi lu'dng cua nguyen to do c6 trong cac chat sau phan \ix\q. 

TrWdng hap 2: Ve tru'dc cua phan iTng c6 bao nhieu nguyen tu' cua mot 
nguyen to thi ve sau cung c6 bay nhieu nguyen tu' cua nguyen to do. 

Cac dang bai tap thitdng gap: 

Donq Jh Boi top lien quon den phon Orng coc chat 
J.. Phan (ir\q giiJa kirn loai vdi phi kirn 
2. Phan u'ng giUa kim loai vdi dung dich axit 
3. Phan u'ng giu'a kim loai vdi dung dich muoi 
4. Phan u'ng giUa oxit kim loai vdi dung dich axit 
5. Phan u'ng giiJa muoi vdi dung dich axit 
6. Phan u'ng giu'a hai dung dich muoi 
7. Phan u'ng phan huy muoi 

Vi du 1: Cho x gam hon hdp ba kim loai Fe, Cu va Al vao mot binh kin c6 

chiTa 1 mol O2. Nung ndng binh mot thdi gian cho den khi the tich O2 giam 
con 96,5 % thi thu du'dc 2,12 gam chat ran. Ti'nh x. 
Hu'dfngdan:J\\eo bai ra ta c6 PTHH: 

4Fe + 3O2 ^ 2Fe203 
2Cu + O2 -» 2CuO 
4AI + 3O2 ^ 2AI2O3 

Do ta kh6ng biet c6 bao nhieu % moi kim loai da phan u'ng vdi O2 nen viec 
dat an de lap he phu'dng trinh va giai he la khong the thi/c hien du'dc. Ap dung 
dinh luat bao toan khoi lu'dng ta cd. 

Theo gia thiet ta c6: HOXI phan i>ng = ^ = ^' 035 (mol). 

-> m 0 (13 phan irng = 0,035x32 = 1,12 (gam). 
Khoi lu'dng cac kim loai bang khoi lu'dng chat ran sau phan u'ng trCr di khoi 

lu'dng oxi da phan u'ng m = (2,12 - 1,12) = 1,0 (gam). 
Vi du 2: Dot chay hoan toan 7,92 gam hon hdp bpt A gom hai kim loai Fe va 

Cu thu du'dc 10,32 gam hon hdp B chiTa hai oxit. Cho dong khi CO di qua 
hon hdp B dun ndng. Tfnh the tich khi CO {dktd) can dung de khu' hoan toan 
hon hdp B. 

A! 
T 
Hitdng dan: 
Theo dinh luat bao toan khoi lu'dng ta c6 

m o = 10,32 - 7,92 = 2,4 (gam) ^ no = = 0,15 (mol). 
16 

Ta thay khi cho CO khtf hon hdp cac oxit B de tao thanh CO2. Theo si/ bao 
toan nguyen ttf thi : CO + O -> CO2 

So moi CO phan u'ng bang so mol 0 phan u'ng. 
Vay: Vco = 0,15x 22,4 = 3,36 (lit). 

Vi du 3: Cho x gam hon hdp gom cac kim loai hoat dpng tac dung vdi dung 
dich HCI du thu du'dc dung dich D va y moi khi {dktd). Co can dung dich D 
thu du'dc z gam muoi khan. Bieu thiTc lien he giiJa x, y va z la gi? 
Hitdng dan: 
Ap dung dinh luat bao toan khoi lu'dng ta cd: 

mmuoi ~ mkjm loai + mHCI phan irng ~ mH2 bay len 

-> z = X + 73y - 2y = x + 71y. 
Vi du 4: Cho hon hdp A gom kim loai R {hoa tri IT) va Al. Cho 7,8 gam hon 

hdp A tac dung vdi dung dich H2SO4 bang, da. Khi phan u'ng ket thuc thu 
du'dc dung djch chiTa hai muoi va 8,96 lit khi (dktd). 
1. Tinh khoi lu'dng muoi thu du'dc 

2. Tinh the tich dung dich axit H2SO4 2 M tdi thieu da dung. 
Ht/dng dan: 
Theo bai ra ta c6 cac PTHH: 

R + H2SO4 -> RSO4 + H2 (1) 

2AI + 3H2SO4 -> Al2(S04)3 + 3H2 (2) 

Theo phan u'ng (1) va (2) -> so mol khi H2 sinh ra bang so mol axit H2SO4 
phan u'ng, ap dung dinh luat bao toan khoi lu'dng ta cd 

mwmlo?! + mp^^sQ^ phanurng = mmuoi + mhWro ( * ) 

Theo gia thiet: n^ = — = 0,4 (mol) 
H2 22,4 ^ ' 

~ * % S 0 4 P h a n * n g = 0,4 mol. 

Thay vao (*) ta cd: 7,8 + 98 x 0,4 = mmua + 2 x 0,4 mmuoi = 46,2 (gam). 
1. Khoi lu'dng muoi thu du'dc la 46,2 gam -

2. The tich dung dich axit H2SO4 tdi thieu can dung la ^ = 0,2 (lit). 
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Vi du 5: Lac ki 1,60 gam bpt Cu trong 100 ml dung dich hon hdp AgNOa 0,2 M 
va Fe(N03)3 0,15 M thu du'dc dung dich A va chat ran B. Ti'nh khoi lu'dng 
chat ran B. 
Hitdng dan: 

Khi cho Cu vao dung dich hon hdp AgNOa va Fe(N03)3 thi AgNOa se phan 

Crng trade, neu Cu van con du" sau phan Lfng do se phan Ceng tiep vcfi Fe(N0a)3. 

Do do khoi lu'dng cua chat ran B la khoi lu'dng cua Ag va c6 the c6 Cu con du'. 

Theo bai ra ta c6 cac PTHH c6 the xay ra 

Cu + 2AgN0a ^ Cu(N03)2 + 2Ag (1) 

Cu + 2Fe(N03)3 ^ Cu(N03)2 + 2Fe(NOa)2 (2) 

Theo gia thiet, ta c6 

ncu = 0,025 (mo!) 

nAgNOa = 0 , 2 x 0 , 1 = 0,02 (mol) 

nFe(N03)3 =0 , 15 x0 , 1 = 0,015 (mol) 

n c u p h a n i r n g d C l ) = -^y^ = 0,01 (moi) 

n Cu phan irng d (2) = ^'^^ = 0,0075 (mol) 

Vay sau hai phan Crng (1) va (2) kim loai Cu van du". 

ncud^ = 0,025 - 0,01 - 0,0075 = 0,0075 (mol). 

m c r S n B = rriAg + mcudu = 0,02.108 + 0,0075.64 = 2,64 (gam). 

Vi du 6: Nhung mot thanh nhom nang 50 gam vao 400 ml dung dich CUSO4 

0,5 M. Sau mot thdi gian phan Lfng lay thanh nhom ra, can lai thay nang 

52,76 gam. Ti'nh khoi lu'dng kim loai Cu bam vao thanh nhom. 

Hitdng dan: 

Theo bai ra ta c6 phu'dng trinh hoa hoc : 

2A1 + 3CUSO4 Al2(S04)3 + 3Cu 

2x 

Gpi so mol CUSO4 phan uTig la x, ta c6 : nAi pnan img = — mol. 

Ap dung djnh luat bao toan khoi lu'dng ta c6 
—> ITIAI sau phan irng = ITIAI + fTlcu bam vao 

= (50 - 27 . y ) + 64x = 52,76 ^ x = 0,06 mol 

-> mcubamvao = 3,84 gam. 
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Vi du 7: Hoa tan hoan toan 2,81 gam hon hdp gom FeaOa, MgO va ZnO trong 
500 ml dung dich H2SO4 0,1M {vu^ du). Co can dung djch sau phan Lfng thi 
lu'dng muoi khan thu du'dc la x gam. Tim x. 
Hitdng dan: 

FezOa + 3H2SO4 -> Fe2(S04)3 + 3H2O (1) 

MgO + H2SO4 ^ MgS04 + H2O (2) 

ZnO + H2SO4 -> ZnS04 + H2O (3) 

Ta thay : nm/dcsmhra - " H ^ S O , phanung = 0,05 mol. 

Theo djnh luat bao toan khoi lu'dng, ta c6 

2,81 + 0,05 x 98 = mhSn hop muoi sunfat khan + 1 8 x 0 , 0 5 

—> rntion hdp muoi sunfat khan = 6,81 gam .,, 

Vi du 8: Hon hdp X gom hai muoi cacbonat ciia mot kim loai hoa tri II va mot 

kim loai hoa tri III. Hoa tan 10 gam hon hdp X bang dung dich HCI du', thu 

du'dc dung dich D va 0,672 lit CO2 (<f/<rfc). Co can dung dich D thu du'dc x 

gam muoi khan. Tim x. 

Hitdng dan 

Gpi cong thiTc phan tCr cua hai muoi cacbonat la ACO3 va B2(C03)3. Ta c6 

cac phu'dng trinh hoa hpc 

ACO3 + 2HCI ^ ACI2 + H2O + C02t (1) 

6 2 ( 0 0 3 ) 3 + 6HCI ^ 2BCI3 + 3H2O + 3C02t (2) 

Do axit HCI de bay hdi, nen khi c6 can dung dich D thi HCI se bay hdi cung 

v6i H2O. Vay khoi lu'dng muoi khan thu du'dc khi c6 can dung dich D la khoi 

lu'dng hon hdp muoi clorua tao thanh sau phan Crng. 

Theo phu'dng trinh hoa hpc (1) va (2) tren, ta cp 

" C 0 2 = '^H20 

0,672 _ „ .11 
nco2 = = 0,03 (mol) ^ r\^^^ = 0,03 mpl 

n HCI phan irng = '^'^CO^ ^ ^ ^'^^ 

Thep dinh luat bap tpan khpi lu'dng, ta CP : 

'^hon hdp (X) + max i t HCI phan Lfng = m h o n h(?p muoi clorua + m̂ ô + ^ZOi 

10 + 36,5 x 0,06 = mh5n hop muoi clorua + 0,03(18 + 44) 

^ ~^ m m u o i khan thu du'dc = m h o n hop muoi clorua = 10,33 gam. 

^' du 9: Chp 7,26 gam hpn hdp A gpm ba mupi Na2C03, K2CO3, CaC03 tan 
hpan tpan trpng dung djch H C I d ,̂ thay CP 1,344 lit khi khpng mau bay ra 
{dktd) va dung djch D. C P can dung dich D thu du'dc x gam muoi khan. Hay 
tim gia tri x 
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HWdng dan: 
Theo bai ra ta c6 cac PTHH 

Na2C03 + 2HCI ^> 2NaCI + CO2 + H2O (1) 

K2CO3 + 2HCI -> 2KCI + CO2 + H2O (2) 

CaC03 + 2HCI -> CaCl2 + CO2 + H2O (3) 

Qua cac cac PTHH tren ta c6 the torn tat theo sd do phan Cfng 
Muoi cacbonat + HCI muoi ciorua + CO2 + H2O 

nC02 = % 0 sinh ra = 0,06 mol 

nHci phan î ng = 2 X 0,06 = 0,12 (mol). 
-> 7,26 + 36,5 X 0,12 = mmuoicioma + 0,06(44 + 18) 

-> rnmuoidorua = 7,92 gam. 

V I du 10: Cho 26,45 gam hon hdp A chtTa hai muoi NaCI va NaBr vao dung 
dich AgNOa 0,4 M {vCra dd) thu du-dc 51,95 gam ket tua. Ti'nh the tfch dung 
dich AgNOa da dung. 
Hi/dng dan: 

Theo bai ra ta c6 cac PTHH 

AgN03 + NaCI AgCI + Na NO3 (1) 
% AgNOs + NaBr -> AgBr + Na NO3 (2) 

Qua cac cac PTHH tren ta c6 the torn tat theo sd do phan iTng: 

Hon hdp A + AgNOj ^ ket tua (AgCI, AgBr) + NaNOs 

"AgNOa = n̂ aNOj ̂  26,45 + 170x = 51,95 + 85x 

{x la so mol cue AgNOs) 

^ ^ = W " V = ^ = 0,75 (lit). 

Vi du 11. Hon hdp A chiTa hai muoi NaCI va NaBr c6 khoi lu'dng la 22,0 gam. 
Oe ket tua hoan toan cac chat trong hon hdp A phai dung 1,5 lit dung dich 
AgNOs 0,2 M. Hay xac dinh khoi lu'dng ket tua thu du'dc sau phan iTng. 

HUdng dan: 

Cac phu'dng trinh hoa hoc 

NaCI + AgNOs -> NaNOs + AgCI i (1) 

NaBr + AgNOj NaNOa + AgBr i (2) 

^AgNOa = 0'2 X 1,5 = 0,3 (mol) -> n ĵg^g^ sinh ra sau phan ifng = 0,3 mol. 

Theo dinh luat bao toan khoi lu'dng, ta c6 : 

•̂A + m ĝ̂ ô  =mNaN03 + n^kettua 

22 + 170x0,3 = 85x0,3 + mkettua ^ mkettoa = 47,5 gam. 
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Vi du 12: Nung 10 gam hon hdp gom MgCOa, CaC03 va AI2O3 cho den khi 
khoi lu'dng hon hdp khong doi thay thoat ra 2,1952 lit (tfXrfc). Ti'nh khoi 
lu'dng chat ran thu du'dc sau phan Crng. 
HWdng dan: 

Theo gia thiet ta c6: m̂ ô  = ^ ^ ^ ^ ^ = " '̂̂ 12 (gam) 

Ap dung dinh luat bao toan khoi lu'dng ta c6 

mchat rin thu dUOc sau phan irng = m hSn hdpdau - rrico^ = 10 - 4,312 = 5,688 (gam). 

Vi du 13: Nhiet phan hoan toan x gam hon hdp muoi gom CaCOs va Na2C03 
thu du'dc 11,6 gam chat ran va 2,24 lit khi {dktC). Hay xac dinh thanh phan 
% ve khoi lu'dng cac muoi trong hon hdp dau. 
HWdng dan: 
Khi nhiet phan hon hdp mudi, chi c6 muoi CaCOs bi nhiet phan 
PTHH: CaCOa -y CaO + CO2 

"C02 = 1^ = 0' 1 ("^ol) f̂ co2 ='^^ (gan^) 

Theo dinh luat bao toan khoi lu'dng -> muh ban aiu = 11,6 + 4,4 = 16 (gam) 

—> n̂ Q̂  = flcaCOa ti'ong ^5" f<?P dau I 

"~* "^CaCOj trong hon h(?p dau = 100 x 0,1 = 10 (gam) 

~* rnNa2C03 trong hon hcfp dau = 6 (gam). , j | 

Vay: %mfj3^(-03 trong hSn hop dau = ^ . 1 0 0 % - 37,5% 

-> %m(-aco3 trong hon hcJp dau = 62,5% . 

Pono 2; Tim cong thijrc htfp chat 

Phu'dng phap 1: Phu'dng phap tim cong thiTc di/a tren bleu thiTc dai so 

•Cach giai: 

Bu'6c 1: Dat cong thiTc tong quat 

Bu'dc 2: Lap phu'dng trinh (TCf bieu thiTc dai so) 

Bu'dc 3: Giai phu'dng trinh -> Ket luan. 

• Cac bieu thiCc dai so thu'dng gap: 

- Cho biet % cua mot nguyen to. 
- Cho biet ti te khoi lu'dng hoac ti le % (theo khoi lu'dng cac nguyen to). 
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• Cac cong thCrc bien doi: 

Cong thiTc ti'nh % cua cac nguyen to trong hdp chat: 

AxBy AxBy 

%A = 
M..X %A M .̂x 

Cong thCrc ti'nh khoi lu'Png cua nguyen to trong hdp chat: 

AxBy AxBy 

m A = n A B - ' ^ A - x ^ 

Vi du 14: Mot oxit nitd (A): NOx va c6 % N = 30,43%. Tim cong thuTc cua (A) 

Hi/dng dan: 

(A): NOx 

Co % N = ^^'^ .100% = 30,43% =̂  X = 2 
14 + 16x 

Vay (A): NO2. 

Vi du 15: Mot oxit sat c6 %Fe = 72,41%. Tim CTHH cua oxit sat tren. 

Hirdng dan: 

Dat cong thiTc oxit sat: FCxOy 

each 1: Co %Fe = ^^^^ .100% = 72 ,41% ^ - = ^ 
56x + 16y y 4 

Vay oxit: Fe304 

%Fe 56x 72,41 x 3 
each 2: Co %Fe = 72,41% 

% 0 16y 1 0 0 - 7 2 , 4 1 y 4 

Vay oxit: Fe304 

Vi du 16: Mot oxit cua phi kim (X) c6 ti khoi hdi cua (X) so vdi hidro bang 22. 

Tim cong thiCc (X). 

Hitdng dan: Oat oxit can tim (X): AxOy. 

Theo de c6: M(x) = A.x + 16.y = 44 (*) 

Gdi y: Trong oxit cua phi kim thi so nguyen tif phi kim trong oxit khong qua 2. 

T H l : X = 1 (*) « A + 16y = 44 

Nghiem hdp li la: y = 2; A = 12 Vay oxit: CO2. 

TH2: X = 2 (*) « 2A + 16y = 44 

De thay nghiem hdp If la y = 1; A = 14 => Oxit: N2O 
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^ Q 3 : Xac djnh cong thijrc hoo hoc cua oxit, muoi 

_ Ti'nh so mol chat da cho. 

_ Dat cong thiTc hoa hoc thi'ch hdp. < 

- Viet phu'dng trinh phan iTng. 

_ Di/a vao phu'dng trinh phan u'ng lap ti le, ti so... suy ra cong thiTc hoa hoc 

chat can tim. 

Vi dM 17: Hoa tan 32g oxit kim loai hoa tri III can 600ml dung dich HCI 2 M. 

a) Xac dinh cong thiTc hoa hoc oxit. 

b) Ti'nh khoi lu'dng mudi sau phan u'ng. 

HWdng dan: 

a) Gpi X la kim loai c6 hoa tri III va khoi lu'dng mol la Mx (g) 

^ X2O3 Mx^oj = (2M, + 48)g => nnc, = 0,6.2 = 1,2 mol 

Phu'dng trinh phan u'ng: 

X2O3 + 6HCI ^ 2XCI3 + 3H2O 

1 6 (mol) 

0,2 1,2 (mol) 

Ta c6: 2Mx + 48 = 
0,2 

Mx = 56g 

Vay X la kim loai sat. 

b) Fe203 + 6HCI 2FeCl3 + 3H2O 

1 6 2 3 (mol) 

1,2 0,4 (mol) 

=^mFeci3 = 0 ,4 .162,5 = 65g 

Vi du 18: Hoa tan 49,6g hon hdp mot muoi sunfat va mot muoi cacbonat cua 

cung mot kim loai hoa tri I vao nUdc thu du'dc dung dich X. Chia dung dich 

X lam 2 phan bang nhau: 

- Phan 1: cho phan u'ng vdi lu'dng du' dung dich axit sunfuric thu du'dc 
2,24 lit khi (do d dktc). 

~ Phan 2: cho phan vdi lu'dng du'dung djch BaCb thu du'dc 43 gam ket tua trang. 

3) Tim cong thiTc hoa hoc ciia 2 muoi ban dau. 

^) Tinh khoi lu'dng cua moi muoi tren c6 trong hon hdp ban dau. 

Hwdngdan: 

3) Gpi CTHH cua hai muoi tren A2SO4 va A2CO3 

Goi X, y Ian lu'dt la so mol A2CO3 va A2SO4 d tCmg phan / 
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- Phan LTng d phan 1: 
A2CO3 + A2SO4 + CO2 t +H2O (1) 

1 1 1 (mol) 
X X X 

- Phan LTng d phan 2: 
A2CO3 + BaCÎ  ^ 2ACI + BaCOj i (2) 

1 1 (mol) 
X X (mol) 

A2SO4 + BaCÎ  -> 2ACI + BaSÔ  i (3) 

1 1 (mol) 
X X (mol) • 

TCr (1), (2), (3) ta c6: x = ^ = 0,1 mol (a) 

x(2A + 60) + y(2A + 96) = ^ = 24,8 (b) 

197x + 233y = 43 (c) 
TCr (a), (b), (c) giai ra ta dutJc: x = 0,1 

A = 23 ^ Na 

Vay cong thCrc hoa hoc 2 muoi la Na2C03 va Na2S04 

b) X = 0,1 mol -> n̂ jg ĉoj ^^P - ^,1.2 = 0,2 mol 

mNa2C03 = 0,2.106 = 2 l,2g 

Dong 4; Hieu suot phan urng 

1. Hieu suit phan Cfng cho biet kha nang phan LTng xay ra den mu'c dp nao. 
Gia sir CO phan uTig: 

A + B ^ San pham 
a) H = 100% -> phan uTig xay ra hoan toan, khi do xay ra cac kha nang sau: 
• Hoac A va B vCra het (phan Crng vC/a du) 
• Hoac A het va B du 
• Hoac A du' va B het. 
Thong thydng, de ddn gian, nhieu phan Crng du'dc gia thiet H = 100%. Ro 

rang day la mot gia dinh li tudng. 
b) H < 100% -> phan Crng xay ra khong hoan toan, phan Crng thuan nghic'̂  
khi do ca A va B deu du", nghia la A va B cung c6 mat trong san pha'm 

Trong thi/c te, day la trudng hdp pho bien. 
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2 Co hai each deti'nh hieu suit 
g) Tfnh theo lu'cfng chat thie'u tham gia phan Crng 

luong thi ic te phan Cfng 
H = 100% 

iudng ban dau 
• Lu'dng thi/c te phan Crng < lu'dng ban dau . y . 
• Lu'dng thi/c te phan Crng thu'dng cho trong de bai hoac du'dc tfnh qua 

phu'dng trinh phan Crng theo lu'dng san pham da biet. 
• Lu'dng thiTc te phan Crng va luWng ban dau deu du'dc lay cung mot chat 

pgn phai cung ddn vj do. 
. Chat thie'u la chat se het tru-dc khi gia thiet H = 100%. 

b) Tfnh theo iWdng san pham 
^ _ lifOng sanpham thifc te tao thanh ^^^^^ 

luong san pham tfnh theo If thuyet' 

• Lu'dng san pham thi/c te thu du'dc thu'dng cho trong de bai. 
. Lu'dng san pham tfnh theo ly thuyet du'dc tfnh qua phu'dng trinh phan 

Crng theo lu'dng chat thieu tham gia phan Crng vdi gia thiet H = 100%. 
• Lu'dng san pham thi/c te va lu'dng san pham If thuyet phai c6 cung ddn vi. 

3. Neu phan Lfng la mot chuoi qua trinh 
a% . D b% . r- c% . r, d % 

Hieu sua't chung cCia qua trinh tCr A ^ E ... la 
H = a% . b% . c% . d% ... X100 (%) 

4. Cach xac dinh lu'dng chit cho du' trong phan Crng hoa hoc 
Gia sCr cho x mol chat A tac dung vdi y mol chat B theo ph^dng trinh: 

A + B ^ C + D 
mA + nB -̂ ^ pC + qD 

Hieu suat Tile Ket luan Cach tinh 

H = 100% 

- = y 
m n 

Phan Crng vCra dCi Tfnh theo A hay B 
deu dung 

H = 100% 
m n 

A du- B het Tfnh theo B H = 100% 

m n 
A het B du' Tfnh theo A 

H < 100% 

- A, B deu con du' 

- Xet ti le - va ti le 
• m n • 

nao be, chat do du' ft 

Tfnh theo lu'dng 
chat du' ft 
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5. Nguyen lieu c6 Ian tap chat 
Op tinh khiet ciia nguyen kieu (a%) 
ao/„ . It/ong nguyen chat ^ Q .̂,/̂  ^ ^^Q,/^ _ ^^^^ 

lupng nguyen lieu 
Vi du 19. Cho 0,5 mol H2 tac dung vdi 0,45 mol CI2 thu du'dc 0,6 mol HQ. 

Ti'nh hieu suat phan iTng? 
Hitdng dan: 

H2 + CI2 -> 2HCI 
0,5 > 0,45 0,6 

CI2 la chat thieu ^ H = ^ . 1 0 0 % = 66,7% 

Chu y: Neu tinh theo H2 ta c6 H = ^ . 1 0 0 % = 60% (ket qua sal). 

Vi du 20. Nung 1kg da voi chifa 80% CaCOa thu du'dc 112 dm^ (dktc). Tfnh 
hieu suat phan hiiy da voi? 
Hitdng dan: 

on 
mc3C03 (1kg da voi) = 1000. — = 800g 

CaCOj — ^ CaO + CO^ 
112 

= 5 
22,4 

^ H = ^ : ^ . 100% = 62,5% 
800 

Vi du 21: Cho 6,5g Zn vao dd HCI lay du' sau phan CTng thu du'dc chat khi. 
Tinh the tich khi thoat ra tai dktc. Biet rang hieu suat phan iTng la 90%. 
Hitdng dan: 

Zn + 2HCI ZnClj + t 

0,1 0,1 (mol) 

Theo If thuyet: V̂ ^ = 0,1.22,4 = 2,24 Ift 

: Theo th^c te: H% . ^ ^ i ^ V„ = = ? i ^ « 0 % __ 
V,t " 100% 100% 

vi du 22: Mot manh dong c6 khoi lu'dng 12,8g cho tac dung vdi lu'dng du' dd 
H2SO4 dac, CO dun nong. Co can dd sau phan Crng thu du'dc 28g muoi khan. 
Tfnh hieu suat cua phan Crng. 
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Hitdng dan: n Cu 
12,8 

64 
0,2 (mol) 

-̂ CuSO^ +SO2 +2H2O 

0,2 0,2 

^cuso, = 0,2.160 = 32(g) theo ly thuyet. 

' ^ t h M c . # ' ' ° ° ° / ° 28.100% 

(mol) 

H% = 
m,. 32 

= 87,5%, 

Vi du 23: Cho sd do phan iTng 
90% 80% 70% 

Gia thiet sau qua trinh thu du'dc 1kg dd H2SO4 98%. Tfnh khoi lu'dng ILTU 

huynh thiTc te. 
Hitdng dan: 

Hieu suat ciia qua trinh tren: ^ . - ^ . ^ ^ 50,4% 
100 100 100 

mH2S04 = 980g 

nH2S04 = lOmol 

S -> ... -> H2SO4 

10 10 (mol) 

Theo ly thuyet: ms = 10.32 = 320g 

320.100 Theo thi/c te (tru'dc phan ifng): m. = 635g. 

Vi du 24: Viet cac phu'dng trinh phan (fng thiTc hien bien hoa sau: 
Ca3(P04)2 - H3PO4 - Ca(H2P04)2 

Tfnh khoi lu'dng dung djch H2SO4 70% da dung de dieu che du'dc 468kg 
Ca(H2P04)2 theo sd do bien hoa tren. Biet hieu suat cua ca qua trinh la 80%. 
Hitdng dan: 

Oieu che Ca(H2P04)2 
Ca3(P04)2 + 3H2SO4 - 2H3PO4 + 3CaS04 (1) 
Ca3(P04)2 + 4H3PO4 - 3Ca(H2P04)2 (2) 

Theo (1) va (2): 

Khoi lu'dng H2SO4 = .̂1.1.98 = 392 (kg) .i'i. 

Khoi lu'dng dung dich H2SO4 70% can dung = 392.4^.^ = 700 (kg) 
70 80 
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C . B A I T A P A P D U N G 
Bai 1: Hoan thanh cac phu'dng trinh hoa hoc sau: 

1. CaO + ... ~> CaCOa 
2. H2SO4 + ... -> ZnS04 + H2O 
3. 2NaOH + ... ^ Na2S04 + H2O 
4. H2O + ... -> Ca(0H)2 

Bai 2: Xac dinh hoa tri cua cac nguyen to trong cac chat sau; CO2, SO2, N2O5, 

HNO2, HCIO, HCiOs. Viet cong thiTc cac axit tUdng uTig cua cac oxit tren. 
Bai 3: Cho cac oxit SO2, Si02, K2O, Fe203, N2O5. Oxit nao phan LTng du'dc v6i 

nu'dc, oxit nao phan î ng du'dc vdi dung dich l<iem, oxit nao phan uYig du'dc 
vol dung dich axit HCI. Viet phu'dng trinh phan iCng minh hoa. 

Bai 4: Hoan thanh 5 phu'dng tr n phan tTng theo dang sau: 
BaCl2 r NaCI + 

(Biet rang cac phan iTng deu xay ra hoan toan, cac chat tham gia phan (fng 
la nhiJng chat da hoc). 

Bai 5: Hay tim 4 phan (fng hoa hex trong do l<hi 2 chat l<hac nhau tac dung 
vdi nhau, thu du'dc dung dich NaOH. Viet phu'dng trinh hoa hoc cua cac 
phan LTng do. 

Bai 6: Co hon hdp gom cac chat ran Na2C03, NaCI, CaCb, NaHCOs. Lam the 
nao de thu du'dc NaCI tinh khiet ? Viet cac phu'dng trinh phan uTig minh hoa. 

Bai 7: Hay chpn 6 dung dich muoi Ai, A2, A3, A4, A5, Ae uYig vdi 6 goc axit 
khac nhau thoa man cac dieu kien sau: 
a. Ai + A2 CO khi bay len 
b. Ai + A3 -> CO ket tua 
c. A2 + A3 CO ket tua va c6 khi bay len 
d. A4 + A5 — CO ket tua 
e. A5 + Ae CO ket tua 

Bai 8: Co 3 dung dich A, B, C moi dung dich chLTa hai muoi khac nhau cung 
trong dung djch A, B, C la nhUng dung djch chiTa cac muoi sau day: MgCb, 
BaBr2, AgN03, Na3P04, Al2(S04)3. Biet kim loai cac muoi khong c6 mat dong 
thdi d 2 dung dich. Hay xac dinh cac dung djch A, B, C. 

Bai 9: Chi dung bdm khi CO2, dd NaOH khong ro nong do, hai coc thuy tinh 
CO chia vach the ti'ch. Hay dieu che dung dich Na2C03 khong c6 Ian NaOH 
hay NaHC03 ma khong dung them hoa chat hay phu'dng tien nao khac. 

Bai 10: Hay neu va giai thich bang phu'dng trinh phan (fng cac hien tUdng xay 
ra trong tî ng thi nghiem sau : 
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1. Cho CO2 du' Ipi cham qua dung dich nifdc voi trong (c6 nhan xet gi ve sy" 
bien doi so mol ket tua theo so mol CO2). Sau do cho tiep nu'dc vol trong 
vao dung dich vu'a thu du'dc cho den du'. 
2. Nhung thanh Zn vao dung dich H2SO4 96 % . ..k*i) r*a iSû n s 

Bai 11: 1. Hay viet cac phu'dng trinh phan iTng xay ra trong thi nghiem sau: 
Nung nong Cu trong khong khi, sau mot thdi gian du'dc chat ran A. Hoa tan 
chat ran A trong H2SO4 dac nong (vu'a du) du'dc dung dich B va khi D c6 
mui xoc. Cho Natri kim loai vao dung dich B thu du'dc khi G va ket tua M; 
Cho khi D tac dung vdi dung djch KOH thu dUdc dung dich E, E vu'a tac 
dung vdi dd BaCb vu'a tac dung vdi dd NaOH. 
2. Til' quang pirit (FeS2), NaCI, H2O, chat xuc tac va cac dieu kien can thiet 
khac hay dieu che : dd FeCb, FeS04, Fe2(S04)3 va Fe(0H)3. 

Bai 12: Cho 5g CaO tac dung het vdi 100ml nUdc cat trong mot chiec coc, 
khuay deu hon hdp de phan LTng xay ra hoan toan, de yen coc trong mot 
thdi gian ngan, thay ket tua trang lang xuong day coc phan tren la dung 
dich trong. De coc ra ngoai trdi sau vai ngay thay tren mat dung dich trong 
coc CO mot Idp vang trang. Hay giai thi'ch hien tMng va viet cac phu'dng 
trinh phan iTng xay ra. Biet do tan cua Ca(0H)2 d nhiet do phong ( 25°C ) la 
0,153g/100g nu'dc va khoi lu'dng rieng cua H2O la Ig/ml. 

Bai 13: Hay neu va giai thich bang phUdng trinh phan LTng cac hien tu'dng xay 
ra trong tCrng thi nghiem sau: 
a) Cho CO2 du' loi cham qua dung dich nu'dc voi trong. Sau do cho tiep nu'dc 
voi trong vao dung dich vu'a thu du'dc cho den du'. 
b) Cho KOH du' tac dung vdi dung dich FeCb. Lay ket tua thu du'dc de lau 
trong khong khi. 

Bai 14: Nhan biet cac dung djch mat nhan sau bang phu'dng phap hoa hoc: 
Na2C03; AgN03; MgS04; NaCI 

Bai 15: Khi tron dd AgN03 vdi dd H3PO4 thi khong thay xuat hien ket tua. Neu 
them dd NaOH thi thay xuat hien ket tua vang. Neu them dd HCI thi thay 
xuat hien ket tua trang. Giai thich ift • 

Bai 16: Til H2O, CuO, S, hay dieu che CUSO4 bang 2 each. ,e 
Bai 17: a) TLr photphat tu nhien hay dieu che H3PO4, phan supephotphat ddn 

va supephotphat kep. 
b) Co mot hon hdp gom CuO va Fe203, AI va HCI. Hay dieu che Cu nguyen chat. 

Bai 18: ViJa xay tu'dng la hon hdp cua voi toi, cat va nu'dc. Khi viJa mdi tron 
tac dung vdi dung dich HCI, ta khong quan sat du'dc hien tu'dng cua phan 
Lfng. Sau mot so ngay, vu'a ran lai da lien ket vat lieu xay dt/ng vdi nhau 
thanh mot khoi vu'ng chac. Luc nay vCr'a ran c6 phan LTng hoa hoc vdi dung 
dich axit clohidric, sinh ra chat khi. 
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- Hay giai thich cac hien ti/dng trinh bay d tren. 
- Viet cac phi/dng trinli phan iTng da xay ra. 

Bai 19: Trong mot dia phLTdng ngu'di ta phat hien diTdc cac nguon tai nguyen 
la: muoi an (NaCI), da voi (CaCOa) va than da (C). Theo em, nhuTig nganh 
san xuat nao c6 the xay di/ng d dja phiTdng nay tren cd sd s(i dung tong 
hdp cac nguyen lieu tren cung vdi nguon nu'dc doi dao va dien nang re 
tien. Em cho biet ten nhuTig san pham du'dc iTng dung trong cong nghiep, 
nong nghiep va ddi song. Viet cac phu'dng trinh hoa hoc du'dc dung lam cd 
sd cho cong nghe san xuat chung. 

Bai 20: Co 1 hon hdp ran gom 2 chat la KCI va KNO3. 
a) Em se tien hanh nhUng thi nghiem nao de c6 the nhan biet sy* c6 mat 
cua moi muoi trong hon hdp ? Viet phu'dng trinh hoa hoc xay ra. 
b) Em hay gidi thieu mot phi/dng phap hoa hoc c6 the dung de tach rieng 
KNO3 ra khoi hon hdp ? Viet phu'dng trinh hoa hoc xay ra. 

Bai 21: Nu'dc thai cua mot nha may cd pH < 7. Bang thi nghiem thay rang cur 
5 lit nu'dc thai can dung Ig Ca(OH) de trung hoa. CuT moi gid nha may thai 
ra 100.000 lit nu'dc. 
a) Tinh khoi lu'dng Ca(0H)2 can dung de trung hoa lu'dng nu'dc thai trong 
moi gid. 
b) Tinh khoi lu'dng CaO can dung de trung hoa nu'dc thai cho moi ngay. 
Biet nha may hoat dpng 24gid/ngay. 

Bai 22: Viet cong thiTc cua cac axit hoac bazd tu'dng (fng vdi cac oxit axit va 
oxit bazd trong sd cac oxit axit va oxit bazd trong sd cac oxit sau: 
CaO, SO2, CO, Fe203, Mn207, CI2O, NO, R20n (R la kim loai). 

Bai 23: Viet cac phu'dng trinh phan iTng hoa hoc theo sd do chuyen hoa sau: 

F e S 2 - ^ : ^ A , B - ^ C - ^ ^ A ^"^"^ >D ^-^"^ )E 

Bai 24: Cho 5,4 gam nhom (Al) tac dung vdi 200,0 ml dung dich axit HCI. 
a) Tinh nong do mol/lit cua dung dich HCI da dung 
b) Tinh khoi lu'dng muoi tao thanh sau phan Cmg 

Bai 25: Nung 1 ta da voi CaC03 thi cd the thu du'dc bao nhieu ta voi song 
(biet hieu suit phan utig la 80%) 

Bai 26: Hay tinh khoi lu'dng axit H2SO4 dieu che du'dc khi cho 80,0 g SO3 vao 
nu'dc. Biet rSng hieu suat phan iTng la 95,0 % 

Bdi 27: 1. Can lay bao nhieu gam Na de dieu che 250 ml dung djch NaOH 0,5M. 
2. Cho 46 gam Na vao 1000 gam H2O thu du'dc khf X va dung djch D. 
a) Tinh the tich khi X {ddktd) 
b) Tinh nong do % cua dung djch D. 
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c) Tinh khoi lu'dng rieng cua dung djch D, biet the tich cua dung djch D la 
966 ml. 

Bai 28: Trpn 100 gam dung dich CUSO4 4,0% vdi 300 gam dung djch BaCl2 
5 2 % thu du'dc ket tua X va dung djch D. 
1. Tinh khoi lu'dng ket tua X. ,, 
2. Tinh nong dp % cac chat cd trong dung dich D. 

Bai 29: Tinh ham lu'dng phan tram cua nitd trong cac phan dam: NH4NO3, 
NH4CI, (NH4)2S04, Ure. 

Bai 30: Hoa tan 12,0 gam CuO vao trong 98 gam dung dich H2SO4 20,0%. 
1. Viet phu'dng trinh phan uTng xay ra. 
2. Tinh khoi lu'dng axit da tham gia phan utig. 
3. Tinh khoi lu'dng muoi dong du'dc tao thanh 

Bai 31: Can them bao nhieu gam SO3 vao dung djch H2SO410% de du'dc 100 gam 
dung djch H2SO4 20%? 

Bai 32: Cho 1,75 gam hon hdp ba kim loai Fe, Al va Zn tan hoan toan trong 
dung djch H2SO4 bang thu du'dc 1,12 lit khi {dktd). Hay tinh the tich dung 
dich H2SO4 0,5M da dung. 

Bai 33: Cho 3,8 gam hon hdp A gom cac kim loai Al, Mg, Zn va Cu tac dung 
hoan toan vdi O2 du* thu du'dc 5,24 gam hon hdp chat ran B. 
1. Viet cac phu'dng trinh phan Crng hoa hpc xay ra. 
2. Tfnh the tfch dung dich HCI 1,0 M tpi thieu can dung de hpa tan hpan 
tpan hpn hdp B. 

Bai 34: Chp 7,16 gam hon hdp hai muoi XCO3 va YCO3 tac dung vCTa du vdi 
dung dich axit H2SO4 thu du'dc 1,344 lit CO2 {dktd) va dung djch muoi D. Co 
can dung dich muoi D thu du'dc x gam muoi khan. Tim x. 

Bai 35: Cho 21 gam hon hdp R gom ba kim loai Fe, Zn va Al tan hoan toan 
trong dung dich axit H2SO4 0,51^ {vu^ du) thu du'dc dung djch D va 13,44 lit 
khf H2 {dktdj. Co can dung dich D thu du'dc x gam hon hdp muoi khan. Tim x. 

Bai 36: Hoa tan hoan toan 5,95 gam hon hdp hai muoi B2CO3 va BCO3 {A va 
B la hai kim loai) trong dung dich HCI du' thay tao thanh 0,05 moi khf CO2. 
Co can dung dich sau phan Crng thu du'dc x gam hon hdp muoi khan. Tim x. 

Bai 37: Hoa tan 11,2 gam hon hdp A gom hai kim loai X va Y {deu duhg 
trwdc H trong day hoat dong kim loai) vao dung dich HCI {dung djch D). 
Sau phan iTng, c6 can dung dich thu du'dc 39,6 gam muoi khan. • ' : 
1. Hay tinh the tich H2 {dktd) thoat ra. 
2. Cho 22,4 gam hon hdp A vao 500 ml dung djch D thu du'dc 16,8 Ift khj. 
Co can dung djch sau phan uTng thu du'dc chat rSn B. Tfnh khoi lu'dng chat 
ran B va nong dp moi cua dung dich D. 
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Bai 38: Cho 53,4 gam hon hop bpt X gom Fe va Cu. Dot nong hon hOp X 
trong khong khi mot thdi gian thu diTOc hon hOp ran Y c6 khoi iL/dng la 72,6 
gam gom ba oxit sat va CuO. 
1. Ti'nh the tich dung dich hon hdp hai axit HCI 2,0 M va H2SO4 1,0 M can 
dung de hoa tan het hon hdp B. 
2. Sau khi hoa tan, dem c6 can dung dich mot each can than dung dich tao 
thanh. Ti'nh khoi lu'dng hon hdp muoi khan thu 6Mc. 

Bai 39: Khir hoan toan 4,05 g mot oxit kim loai bang CO d nhiet dp cao thanh 
kim loai. Dan toan bp khi sinh ra vao binh di/ng dung dich Ca(0H)2 di/, thay 
tao thanh 7,0 gam ket tiia. Neu lay lu'dng kim loai sinh ra hoa tan het vao 
dung dich axit HCI thi thu du'dc 1,176 lit khi H2 {dktc). 
1. Xac dinh cong thiTc cua oxit kim loai. 
2. Cho 4,06 g oxit do tac dung hoan toan vdi 500 ml dung dich H2SO4 dac, 
nong, du" thu du'dc dung dich D va khi SO2. Hay xac dinh CM cua muoi trong 
dung dich D {xem the tich cua dung dich khong do)). 

Bai 40: De khtr hoan toan 8,8 gam hon hdp A gom Fe, va cac oxit sat can viYa 
du 1,12 lit khi CO {dktd). Hay tinh khoi lu'dng chat ran thu du'dc sau phan Lfng, 

Bai 41 : Hoa tan hoan toan 3,53 gam hon hdp A gom ba kim loai Mg, Al va Fe 
trong dung dich axit HCI thu du'dc 2,352 lit khi H2 {dktc) va dung dich D. Co 
can dung dich D thu du'dc x gam hon hdp muoi khan. Tim gia trj ciia x. 

Bai 42: Hoa tan 9,14 gam hon hdp Al, Cu va Mg bang dung dich HCI du" thu 
du'dc dung dich D, 2,54 gam chat ran R va 7,84 lit khi E d dktc. Ti'nh kho; 
lu'dng muoi khan thu du'dc khi c6 can dung dich D. 

Bai 43: Cho 8,15 gam hon hdp A gom Na va mot kim loai kiem tac dung het 
vdi dung dich HCI loang, ^ thu du'dc dung dich D va x lit khi H2 {dktc). Co 
can dung dich D thu du'dc 17,025 gam hon hdp muoi khan. Hay xac dinh 
gia tri x. 

Bai 44: Cho 15 gam hon hdp A gom hai kim loai Al va R {kim loai R dCfng 
trWdc H trong day hoat dong hoa hoc kim loai) tac dung vdi 1,0 lit dung 

dich hon hdp axit HCI a M va H2SO4 'oV\{vdia = 3b) thu du'dc 8,4 lit khi Hj 

{dktd), dung dich D va 2,55 gam kim bai khong tan. Tim khoi lu'dng muoi 
khan thu du'dc khi c6 can dung djch D. 

Bai 45: Hoa tan hoan toan 3,16 gam hon hdp A gom ba kim loai Fe, Al va Mg 
vao dung dich axit HCI du thu du'dc 2,688 lit khi {dktc) va dung dich D. Tim 
khoi lu'dng muoi khan thu du'dc khi c6 can dung dich D. 

Bai 46: Chd 1,75 gam hon hdp ba kim loai Fe, Al, Zn tan hoan toan trong 
dung dich axit HCI du thu du'dc dung dich D va 1,12 lit khi H2 {dktc). Tim 
khoi lu'dng muoi khan thu du'dc khi c6 can dung dich D. 

47: Hoa tan 10 gam hon hop A gom Fe va mot kim loai R hoa tri II (/? 

difng tru'dc H trong day hoat dong hoa hoc kim loaf) vao 100 ml dung dich 
chiJ'a hon hdp hai axit H2SO4 va HCI {trong do nong do mol cua HCI bang 3 
Ian nong do mol cua dung dich H^SO^). Sau phan iTng thu du'dc 5,6 lit khi 
H2 {dktc), dung dich D va 1,7 gam chat ran khong tan. Lpc, tach, roi tien 
hanh CO can dung dich D thu du'dc x gam muoi khan. Hay xac dinh gia tri x. 

Bai 48: Hoa tan hoan toan 12,1 gam hon hdp hai kim loai A, B {deu la kim loai 
dCfng trWdc H trong day hoat dong kim loai) bang dung dich axit HCI du thu 
du'dc dung dich D va x lit khi H2 {dktd). Co can dung dich D thu du'dc 26,3 
gam hon hdp muoi khan. Tim x. 

Bai 49: Cho 1,04 gam hon hdp hai kim loai hoat dpng tac dung v6i dung dich 
axit H2SO4 vc/a du thu du'dc dung dich D va 0,672 lit khi H2 {dktd). Co can 
dung dich D thu du'dc lu'dng a gam muoi khan. Tim a. 

Bai 50: Nung 13,4 gam hon hdp hai mudi cacbdnat cua hai kim loai hoa tri II, 
sau phan Ceng thu du'dc 6,8 gam chat ran va khi A. Cho toan bp lu'dng khi A 
tac dung vdi 75 ml dung dich NaOH 1 M du'dc dung dich D. C P can dung 
djch D thu du'dc lu'dng mudi khan la x gam. Tim x. 

Bai 51: Chp luong khi CO du di vao ong SLT chiTa 5,64 gam hon hdp A gom Fe 
va ba oxit cua Fe {da du'dc dun nong dnhiet do cao). Sau khi cac phan (inq 
xay ra hoan toan thu du'dc x gam kim loai Fe va khf CO2. Sue toan bp lu'dng 
khi CO2 dp vap dung dich Ca(0H)2 du thu du'dc 8,0 gam ket tua. Tim x. 

D. HUdNG DAN GIAI 
Bai 1: 1. Ca0(o + C02(k) -> CaCOaco 

2. H2S04(dd) + ZnO(r) -> ZnS04(dd) + H20(i) 

3. 2Na0H(dd) + S03(k) ^ Na2S04(dd) + H20(,) 

4. H20(,) + CaO(r) Ca(0H)2(dd) 

Bai 2: Trpng cac pxit, cac axit thi 0 thu'dng cp hpa tri 2, con H luon cp hpa trj 1. 
Di/a vap dp ta ti'nh. 

• Dy^ vap hpa trj cua 0 de ti'nh hpa tri cua cac nguyen tp khac trpng cac pxit. 
Hoa trj cua C trpng CO2 la 4 
Hoa trj cua S trpng SO2 la 4 
Hpa trj cua N trpng N2O5 la 5 
• Du^ vap hpa trj ciia 0 va H de ti'nh hpa tri cua cac nguyen tP khac trong axit 
Hoa trj cua N trong HNO3 la 5 P . A ' 
Hoa trj cua CI trong HCIO la 1 j 
Hoa trj cua CI trong HCIO3 la 5 
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• Cong thtfc cua cac axit tuWng uTig v6i cac exit tren la H2CO3, H2SO3, HNO3. 
Bai 3: Cac oxit SO2, K2O, N2O5 phan (ing di/dc vdl niTdc: 

SO2 + H2O H2SO3 
K2O + H2O -> 2K0H 
N2O5 + H2O 2HNO3 . ^ 

• Cac oxit SO2, Si02, N2O5 phan LTng du'dc vdi dung dich kiem: 
SO2 + 2NaOH -> Na2S03 + H2O 

Si02 + 2NaOH NdiSiOj + H2O 
N2O5 + 2NaOH 2NaN03 + H2O 

• Cac oxit K2O, Fe203 phan iTng du'dc vdi dung dich axit HCI: 
K2O + 2HCI 2KCI + H2O 
Fe203 + 6HCI 2FeCl3 + 3H2O 

Bai 4: BaCb + Na2S04 -> BaS04i + 2NaCI 
BaCl2 + Na2S03 ^ BaS03i + 2NaCI 
BaCl2 + Na2C03 ^ BaC03i + 2NaCI 
3BaCl2 + 2Na3P04 ^ Ba3(P04)2i + 6NaCI 
BaCl2 + Na2Si03 -> BaSi03i + 2NaCI 

Bai 5: 4 phan iCng de thu du'dc dung dich NaOH: 
2Na + 2H2O ^ 2NaOH + H2T 
Na20 + H2O ^ 2NaOH 
Na2C03 + Ca(0H)2 CaCOsi + 2NaOH 
Na2S04 + Ba(0H)2 2NaOH + BaS04 

Bai 6: Hoa tan hon hdp vao nu'dc, xay ra phan iTng giiJa Na2C03 + CaCb. Loc 
bo ket tua, dung dich thu du'dc c6 chCra NaCI, NaHC03, c6 the c6 du" 
Na2C03 hoac CaCb. Cho tiep Na2C03 du" vao dung dich de lam ket tua het 
CaCb. Loc bo ket tiia, dung dich thu du'dc c6 chtTa NaCI, NaHCOs, va 
Na2C03. Cho HCI du" vao, xay ra phan iTng gitJa HCI v6i Na2C03 va vdi 
NaHC03. Co can dung dich den khan thu du'dc NaCI tinh khiet. 

Bai 7: Chon cac dung dich 
Co the chgn cac dung dich: 
Ai: Na2S03 A2: NaHS04 A3: Ba(HC03)2 A4: Na2C03 
As: AgN03 Ag: AICI3 

Bai 8: Cac dung dich la: " 
A: MgCb va BaBr2 
B: K2CO3 va Na3P04 
C. AgN03 va Al2(S04)3. 
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Bai 9: - Dung 2 coc thuy tinh chira lu'dng xut nhu" nhau coc 1, coc 2. 
- Sau do, sue khf cacbonic vao coc 1 cho den du": 

CO2 + NaOH ^ NaHCOa 
- Cuoi cung, cho toan bp dd coc 1 vao coc 2. ' • ' 

NaHC03 + NaOH ^NazCOa + H2O ' ' 
Nhu'vay, ta thu du'dc dd Na2C03 tinh khiet. ' • • 

Bai 10: 
1. - Nu'dc voi trong due dan, ket tiia trang tang dan den toi da ( max). 

Ca(0H)2 + CO2 CaC03 + H2O (1) 
- Sau mot thdi gian ket tua tan trd lai, sau cung trong suot. 

CaC03 + CO2 di/ + H2O -> Ca(HC03)2 (2) 
- Cho tiep dd Ca(0H)2 vao dd viTa thu du'dc. Dung djch lai due, ket tua 
trang xuat hien trd lai, sau thdi gian c6 tach Idp. 

Ca(HC03)2 + Ca(0H)2 ^ 2CaC03 + 2H2O (3) 
2. - Ban dau c6 khi mui xoc ( SO2) thoat ra. 

Zn + 2H2S04(j(i ZnS04 + SO2 + 2H2O (1) 
- Sau mot thdi gian thay xuat hien ket tua mau vang (S): Do dd H2SO4 
du'dc pha bang bdi san pham phan iTng c6 nu'dc tao ra. 

3Zn + 4H2SO4 ^ 3ZnS04 + S + 4H2O (2) 
-Tiep den c6 khi mui triTng thoi thoat ra. 

4Zn + 5H2SO4 ^ 4ZnS04 + H2S + 4H2O (3) 
- Sau cung c6 khi khong mau, khong mui thoat ra ( H2 ) : Do nong do dd 
H2SO4 trd nen rat bang. 

Zn + H2SO4 losng ^ ZnS04 + H2 

B S i H : 2Cu +O2 2Cu0 (t°C) (1) 
Do A tac dung v6i H2SO4 dd thu du'dc khi D: ChiTng to chat ran A c6 Cu du'. 

CUd̂  + 2H2SO4 dd ^ CUSO4 + SO2 + 2H2O (2) 
CuO + H2SO4 dd ^ CUSO4 + H2O (3) 
2Na + 2H2O -> 2NaOH + H2 (4) ; 
CUSO4 + 2NaOHCu(0H)2 + Na2S04 (5) 

Do dd E vCra tac dung du'dc vdi dd BaCb, tac dung vdi dd NaOH: 
ChCrng to dd E c6 chCCa 2 muoi t .. : 

SO2 + KOH ^ KHSO3 (6) ' 
SO2 + 2K0H-> K2SO3 + H2O (7) 

Choac: KHSO3 + KOH^u — K2SO3 + H2O) - • . 
2KHSO3 + 2NaOH -^K2S03 + Na2S03 + 2H2O (8) 
K2SO3 + BaCb BaSOa + 2KCI (9) 
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1. 2NaCI + 2H2O — H2 + 2NaOH + CI2 (1) 
2H2O 2H2 + O2 (2) 
4FeS2 +1102^ 2Fe203 + 8SO2 ( fC) (3) 
2SO2 + O2 -> 2SO3 ( xt: V2O5, fC) (4) 
SO3 + H2O ^ H2SO4 (5) 
Fe203 + 3H2 ^ 2Fe + 3H2O ( fC) (6) 

2. Oieu Che FeC :̂ 2Fe + BCb ^ 2FeCl3 ( fC), cho vao H2O (7) . 
FeS04: Fe + H2S04(ioang) ^ FeS04 + H2 (8) 
Fe2(S04)3: FezOs +3H2SO4 -> Fe2(S04)3 +3H2O (9) 
Fe(0H)3: FeCb + 3NaOH Fe(0H)3 + 3NaCI (10) 

Bai 12: CaO vao ni/dc phan iTng xay ra: 
CaO + H2O Ca(0H)2 

a nhiet do phong (25°C) lOOg niTdc hoa tan toi da 0,153g Ca(0H)2 hay 
0,153/74 = 0,0021 mol Ca(0H)2. 

nCaO = 5/56 = 0,089 mol nCa(0H)2 = 0,089 mol > 0,0021 mol. 
Do do chi CO 1 phan Ca(0H)2 tan, phan Idn lang xuong day coc. Neu de coc 
do ra ngoai khong khi thi Ca(0H)2 6 be mat tiep xuc vdi CO2 trong khong 
khi tao thanh CaC03. 

Ca(0H)2 + CO2 CaC03i + H2O 
Ket tua do nhe va phan LTng xay ra cham, khong c6 sy" khuay trpn nen no! 
len tren be mat dung dich tao thanh mau trang, Idp vang do ngan CO2 tiep 
xuc vdi dung dich Ca(0H)2 phi'a du'di, dan den phan Cfng cham dan. 

Bai 13: Hien tu'dng va giai thi'ch: 
a) Ban dau c6 ket tua trang; sau do ket tiia tan dan. 

Ca(0H)2 + CO2 '" > CaCOsi + H2O 
CaCOs + CO2 + H2O ^ Ca(HC03)2 

- Cho tiep dd Ca(0H)2, ket tua trang xuat hien lai: 
Ca(HC03)2 + Ca(0H)2 -> 2CaC03i + 2H2O 

b) Ban dau c6 ket tua hdi xanh tao ra: 
FeCb + 2K0H ̂  Fe(0H)2i + 2KCI 

- Ket tua chuyen sang nau: * ^ ' 
4Fe(OH)2 + O2 + 2H2O ^ 4Fe(OH)3i 

Bai 14: 
Nhan biet: Trich moi chat mot ft lam mau thu". 
+ Cho dung dich HCI vao 4 mau thir 

• MIU CO khi bay len la Na2C03: 
Na2C03 + 2HCI 2NaCI + H2O + CO2T . 
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• Mau tao ket tua trang la AgNOsi 
AgN03 + HCI AgCli + HNO3 

• Mau khong phan Crng la MgS04 + NaCI 
+ Cho dung dich BaCb vao 2 mau con lai: 

• Mau tao ket tiia trang la MgS04: 
MgS04 + BaCb ~ > MgCb + BaS04i 

• Mau khong phan iTng la NaCl 
Bai 15: AgN03 + H3PO4 khong xay ra phan iTng vi H3PO4 yeu hdn axit HNO3 

nen khong the day HNO3 ra khoi muoi. Khi them NaOH thi NaOH trung hoa 
axit manh ^r.,., 

3AgN03 + Na3P04 ^ Ag3P04 + 3NaN03 
Khi them HCI thi lai c6 phan iTng: 

3HCI + Ag3P04 - 3AgCI + H3PO4 
Bai 16: Oieu che CUSO4: 

- 2H2O '''' > 2H2 + O2 . 

- S + O2 — ^ SO2 

- 2SO2 + O2 — ^ 2SO3 
- SO3 + H2O - H2SO4 
- Cu + 2H2S04((j) - CUSO4 + SO2T + 2H2O 
- 2Cu + O2 2CuO 
- CuO + H2SO4 — CUSO4 + H2O 

Bai 17: 
a) - Oieu che supephotphat ddn: 

Ca2(P04)2 + 2H2SO4 ^ Ca(H2P04)2 + 2CaS04 
Them nu'dc vCra du de CaS04 ket tinh thanh muoi ngam n̂ dc CaS04.2H20. 
Hon hdp gom Ca(H2P04)2 va CaS04.2H20 la supephotphat ddn. 
- Oieu che supephotphat kep: Ca3(P04)2 + 4H3PO4 3Ca(H2P04)2 ' 
b) - Dung Al khCr oxit: 

2AI + Fe203—^Al203 + 2Fe 

2AI + 3CuO '" > AI2O3 + 3Cu 
Hoa tan hon hdp khu" thu du'dc vao dung dich axit thi dong khong tan trong 
axit, loc thu du'dc Cu tinh khiet (vi Fe+ 2HCI ^ FeCb + H2T) 
- Dung 2AI + 6HCI 2AICI3 + 3H2 p 
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Dung hj kh(f: 

CuO + H2 —'^—^ Cu + H2O 

FezOa + 3H2 — ^ Fe+ 3H2O 
Hoa tan san pham khu' vao dung dich HCI thu 6Mc va Ipc thu 6Mc Cu. 

Bai 18: VCa xay tu'dng gom c6: Ca(0H)2, Si02 (cat), H2O. Khi cho viJa tac 
dung vdi dung dich HCI, chi c6 Ca(0H)2 tham gia phan iTng, tao ra muoi 
tan la CaCb va H2O, ta khong quan sat du'dc hien tu'dng xay ra: 

Ca(0H)2 + 2HCI -> CaCb + H2O 
VCa xay tu'dng ran lai la do Ca(0H)2 tac dung dan dan vdi khi CO2 c6 trong 
khong khi, tao ra chat ran la CaCOa lien ket vat lieu xay di/ng vdi nhau. 
Nhu' vay, viJa ran tac dung vdi dung dich HCI, xay ra phan (fug hoa hoc 
g'lUa HCI va CaCOa. Bpt khi ta quan sat du'dc la CO2: 

CaCOs + 2HCI CaCb + H2O + CO2T 
Bai 19: T(f cac nguon tai nguyen thien nhien la NaCI, CaCOa, C, nu'dc va dien 

nang c6 the xay di/ng nhuYig nganh cong nghiep sau: 
- San xuat NaOH, bang each dien phan dung djch NaCI (c6 vach ng3n): 

2NaCI + 2H2O '^'^"P'^"" > H2 + CI2 + 2NaOH 

NaOH du'dc dung san xuat xa phong, giay, che bien dau mo... 
Khi H2 du'dc dung trong cong nghiep che bien dau mo, che tap bd nhan tao 
(bd magarin), san xuat ammoniac NH3 (tCr NH3 san xuat phan dam)... 
Khi CI2 dung che tao chat deo, axit clohidric, thuoc diet con trung, sau bp... 
- San xuat nu'dc Giaven bang each dien phan dung dich NaCI (khdng c6 
vach ngan): 

2NaOH + CI2 ^ NaCI + NaCIO + H2O 

Nu'dc Giaven du'dc dung lam chat sat trung, tay ue, chat tay trang bong vai sdi... 
- San xuat vat lieu xay diTng (xi mang, voi...), lam du'dng sa tif CaCOa va 
san pham cua nung voi: 

CaCOa — ^ CaO + CO2T 

CaO + H2O -> Ca(0H)2 

- San xuat muoi cacbonat NaHCOa, Na2C0a: 

CO2 + NaOH ^ NaHCOa 
CO2 + 2NaOH -> Na2C03 + H2O 

Muoi natri cacbonat du'dc dung trong cong nghiep san xuat thuy tinh, xa 
phong, chat tay rCra, cong nghiep thi/c pham va nu'dc giai khat... 
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_ San xuat canxi cacbua (dat den) CaC2 bang each nung CaO vdi C trong 16 
(jjgn (nhiet dp tren 2000°C): 

CaO + 3C ^ CaC2 + CO 
Canxi cacbua du'dc dung dieu che khi axetilen C2H2. Khf nay du'dc dung de 
han cat kirn loai (den xi), thap sang... 

CaC2 + 2H2O C2H2T + Ca(0H)2 

ai 20: a) Th\m nhan biet si/ c6 mat cua 2 muoi KCI va KNO3 trong hon hdp: 
- Nhan biet si/ c6 mat cua KCI bang each hoa tan mpt lu'dng nhp hpn hdp 
mupi trpng nu'dc. Them vai gipt dung dich AgNOs thay xuat hien ket tua 
trang AgCI khpng tan trpng axit: 

KCI + AgN03 AgCli + KNO3 

- Nhan biet si/ cp mat cua KNO3 bang each lay mpt it hpn hdp hai mupi rac 
tren than dd (than dang chay) thay Ide sang nhu" phap hpa: 

2KNO3 — ^ 2KNO2 + O2 

C + O2 CO2 

b) Tach KNO3 ra khdi hpn hdp vdi KCI: 
Hda tan hpn hdp 2 mupi trpng nu'dc. Chp dung dich 2 mupi nay tac dung vdi 
mpt lu'dng AgN03 vu3 du (them tuTig gipt dd AgNOa vap dd 2 mupi chp tdi khi 
khpng xuat them chat ket tua). Lpc bp ket tua AgCI. Lam bay hdi dd nu'dc 
IPC, mupi ket tinh la KNO3 (xem phu'dng trinh hda hpc trpng cau (a) d tren). 

Bai 21: a) 20.000g hpac 20kg Ca(0H)2. 

b) 363.243g hpac 363,243kg CaO 

Bai 22: Cdng thCCc axit hpac bazd tu'dng iTng vdi cac pxit axit va pxit bazd la: 

CaO =>Ca(0H)2: Bazd ,j 

SO2 => H2SO3: Axit i;( 

CO : Oxit trd (Oxit trung tfnh) 

FezOa => Fe(0H)3: Bazd 

MnzOy =^ Mn(0H)7 <=> HMn04.7H20 : Axit 

CI2O => ClOH hay HCIO : Axit • 

NO : Oxit trd (Oxit trung tinh) 

R20n (R la kim bai) => R(OH)n J : -

- Neu n CP gia tri t i/ 1 — 3: Bazd 

Bai 23: 4FeS3+110^ °̂ )2Fe303+8SO^ ^ ' ' ' ^ 1 ^ ! • 

(A) 



2 S 0 2 f O2 2SO3 
450° C 

(B) 
SO3 .H,0->H,SO, 

2Fe f GHjSO.dac — ^ Fe^ (SO^ )^+3S0^^ + 6H2O 

(A) 

SOj + KOH KHSO3 

(D) 

KHSO3 f KOH > K2SO3 + HjO 

(E) 
Bai 24: a) PTHH: 2AI + 6HCI ^ 2AICI3 + SHj 

5 4 

Tirgia thiet: n̂ ^ = = niol 

Theo PTHH, ta c6 nnci = 3nAi = 0,6 mol 
Vay: CM(HG) = ^ = 3 M. } 

b. n îcij = HAI = 0,2 mol ' 

Khoi \Mng AtCb = 0,2 x 133,5 = 26,7 gam. 
Bai 25: Phi/dng trinh hoa hoc ciia phan iTng nung voi 

CaCOj —~-> CaO + CO2 
Theo PL/HH: CLC nung 100 ta CaCOa thi thu du-dc 56 ta CaO 
Vay nung 1 ta CaCOj thi thu dydc x ta CaO 
Vay khoi lu'dng voi song sinh ra la: 

' i j f =0,56(ta) 

Vi hieu suat ciia phan irng nung vol la 80% nen lu'dng vol song tht/c te thu 

di/dc la: = 0,448 (ta). 
100 

Bai 26: PhUdng trinh hoa hoc: 
SO3 + H2O ^ H2SO4 

Theo phu'dng trinh: 80g -> 98g 
Theo bai ra: 80g -> x g h 
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Tir do ta tim du'dc x = ^ ^ r ^ = 98 (g). 
oU 

Vi hieu suat phan irng la 9 5 % nen lu'dng H2SO4 thi/c te thu du'dc la: 

X = ^^1^ ^ 93 ,10 gam. 

Bai 27: ,* , ,Df ;-v.^ 

1. S6̂  mol NaOH la: 0.5 X 0.25 = 0,125 (mol) 
Phu'dng trinh hoa hoc: 

Na + H2O > NaOH + i H2 t '--'i Vi-f • -
2 

Theo phu'dng trinh hoa hoc thi: n ,̂ = nNaOH = 0.125 mol 
So gam Na can dung la: 0 ,125 x 23 = 2,875 gam. 
2. Theo phu'dng trinh phan irng: 

Na + H2O NaOH + 1 H2 T H 

Khi X la H, dung djch D la NaOH thi: 
1 1 1 46 , , „ 

f^M, = 2"^" " 2 " 2 ' 23 " 

a) The tich ciia khi H2 la: 1 • 22,4 = 22 ,4 (lit). 
b) Nong do % ciia dung dich D (NaOH) la: 

= r.L'^' » 100% = 7,66 % . 
1000 * 46 1 • 2 

c) Khoi lu'dng rieng ciia dung djch D (NaOH) la: 
, 1000 I 46 1 - 2 , no / / IX 

^ 9 6 6 ~ " 

Bai 28: Khoi lu'dng CUSO4 c6 trong lOOg dung dich la 
100 • 4 

100 
"^a.so4 = —77^ = 4,0 (gam) 

nc.so4 = " 

Khoi lu'dng BaCb la: 

3 0 0 - 5 , 2 
n^Baci, = ^ ^ 0 " 15,6 (gam) 

^ ^Becn= 1̂ = 0,075 (mol) 



Theo phi/dng trinh hoa hoc 
CUSO4 + BaCl2 -> BaS04 4̂  + CuClz 
0,025 0,075 ? mol ? mol 

So mol cua BaCb tham gia phan uTig bang 
nBaci2 = ncuco4 = ^Baso^ = ncuci2 = 0'025 (mol) 

Somol BaCbdu'la: 0,075 - 0,025 = 0,05 (mol) f u - - « 

1. Chat ket tua X la BaS04 c6 khoi lu'dng la 
mBaso4 = 0.025 X 233 = 5,825 (gam). 

2. Nong dp phan tram cac chat trong dung dich D la 

Bai 29: Ham lu'dng % cua N trong cac phan dam 

Trong NH4NO3: % mN = x 1 0 0 % = 35 % 
8 0 

Trong NH4CI: % mN = x 1 0 0 % = 2 6 , 1 7 % 

Trong (NH4)2S04: % mN = x 1 0 0 % = 21,2 % 

Trong Ure (CO(NH2)2): % mN = x 1 0 0 % = 4 6 , 6 7 % 

6 0 

Bai 30: 1. Phu'dng trinh hoa hoc: 
CuO + H2SO4 -> CUSO4 + H2O 

2. Theo gia thiet: so mol ncuo = = 0 , 1 5 mol 
80 

SO mol n H2SO4 = ^^^IQQ = 0'2 mol 

Theo phu'dng trinh hoa hoc tren ta thay 
So gam dung dich axit H2SO4 da tham gia phan uTig la: 

0 , 1 5 X 98 = 14,7 (gam). 
3. So gam muoi dong du'dc tao thanh sau phan iTng la: 

0 , 1 5 X 160 = 24 (gam). 
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Sh'i 31' '•̂ ^ ^ PLTHH sau: 

SO3 + H2O ^ H2SO4 

8 0 gam 9 8 gam , f 

100 gam 122,5 gam •' 
Khi cho them mi gam SO3 vao dung dich, SO3 phan Crng vdi nu'dc. Vay hoa 
tan 100 gam SO3 thi thu du'dc 122,5 gam H2SO4 nguyen chat, "̂ f̂ < > «-

Van dung phuWng trinh pha tron ta c6: u'' 
rrn X 122.5 + m2 X 1 0 = (mj + mz) x 20 ,, , 

Bietmi + m2 = 100 gam -
Vay: mi = 8,89 gam 

Bai 32: Cac PTHH xay ra : ,u,u 
2AI + 3H2SO4 ^ Al2(S04)3 + 3H2 ' 

Zn + H2SO4 -> ZnS04 + H2 ^ - -K' rOŜ  . 
Fe + H2SO4 -V FeS04 + H2 1-U rU'-iT̂ i x,,, t-̂ , o-rff 

Ap dung dinh luat bao toan khoi lu'dng ta CO : ' : 

mmuoi khan — mkim loai + '^HgSO^ P*̂ "̂ ̂ 9 ~ 

227 ^ "H2SO4 Pĥ n «̂ ng = 0,05 (mol). .0 • 3t i !fl/ 

'• ^ung dich H,SO, can dung = ^ = ^'^ ... , i!'' . 

Bai 33: Thu-dng khi gap nhO'ng bai tap dang nay cac em hoc sinh thu-dng viet 
day dii 4 phan Crng cua kirn loai tac dung vdi O2, sau do la 4 phan Crng cua 
oxit vdi axit HCI, dat so mol cua tiTng kirn loai, roi diTa vao cac phu'dng trinh 
phan Crng de tfnh so mol HCI phan Crng. TLT do tinh du-dc the tfch dung dich 
HCI toi thieu can dung. Tuy nhien, neu van dung djnh luat bao toan khoi 
iLTdng va nhan xet ve ti le so mol cua cac chat tham gia phan Crng chung ta 
CO the tfnh du-dc so mol HCI ddn gian hdn. 
Theo bai ra ta CO cac PTHH ' 

2Mg + O2 -5 • 2MgO ( 1 ) 
2Zn + O2 ^ 2ZnO ( 2 ) 
4AI + 3O2 -̂  2AI2O3 (3) 
2Cu + O2 ^ 2CuO (4) 
MgO + 2HCI -> MgCl2 + H2O (5) 
ZnO + 2HCI ^ ZnCl2 + H2O (6) 
AI2O3 + 6HCI -)• 2AICI3 + 3H2O (7) 
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CuO + 2HCI > C U C I 2 + H 2 O (8) 
Ap dung dinh luat bao toan khoi lu'dng ta c6 

i^ophan^ng = m(Br ^ f A ) = 5 , 2 4 - 3 , 8 = 1,44 (gam) 

no - - 0 , 0 9 (mol) 
16 •-:*.) i< 

Mat khac, ta lai c6 : " 
: HQ = 2 : 1 > nna: no = 1 : 2 

-> n HCI da phan unq = 0 , 1 8 mOl. 

Vav V , , = = 180 (ml), dd HCI toi thieu can dung 1 

Bai 34: Theo bai ra ta c6 cac PTHH: -"^ 

XCO3 + H2SO4 > XSO4 + CO2 + H2O ( 1 ) 

Y C O 3 + H2SO4 > YSO4 + CO2 + H2O (2) 
Theo gia thiet va cac PT PL/ ( 1 ) , (2) ta c6 I 

1 3 4 4 _ 

iTheo dinh luat bao toan khoi luUng, ta c6 

-',16 + 9 8 . 0 , 0 6 = mmuoisunfat + ( 4 4 + 1 8 ) ^ 0 , 0 6 

> mmuoisunfat = 9,32 gam. 

Vay; Khoi lu'dng muoi khan thu du'Pc khi c6 can dung dich D la 9,32 gam. 
Bai 35: Theo bai ra ta c6 cac PTHH 

Fe + H2SO4 -> FeS04 + Hj (1) 
Zn + H2SO4 Zn SO4 + H2 (2) 
2AI + 3H2SO4 > Al2(SO,)3+ 3H2 (3) 

Theo cac PL/ ( 1 ) , (2), (3) va gia thiet ta c6 
1 3 , 4 4 

V^04 n,̂  . ^ = 0 , 6 (mol). 

Theo dinh luat bao toan khoi lu'dng, ta c6 

mnv.ouhan =21 + 9 8 x 0 , 6 - 2 - 0 , 6 = 7 8 , 6 (gam). 

Bai 36: Theo bai ra ta c6 cac PTHH 

A2CO, + 2HCI * 2ACI + H2O + CO2 (1) 

BCO3 + 2HCI -> BCI2 + H2O + CO2 (2) 

Theo cac PTHH ta thay : 

nHciphanang = 2nco2 = 2 x 0 , 0 5 = 0 , 1 (mol). 

So -nco2 = 0 , 0 5 mol. 

Ap dung djnh luat bao toan khoi lu'dng, ta c6: 
mh5nh<?pmuoiciorua = (5,95 + 36,5x0,1) - 0,05.(44 + 18) = 6,5 (gam), 

gai 37= 1- ^° ^' '•̂  ^° • + 73.x = 39,6 + 2.x 
_> X = 0,4 (mol) = 0,4x22,4 = 8,96 (lit). v >fcv • n 

2. nH2 = 0,75 (mol) < 2x0,4 = 0,8 (mol) ^ Kim loai du" va axit het. 

HHCI = 2x0 ,75 = 1,5 (mol) ^ C M H C I = ^ = 3 (M). 

m(B) = rnmuoi + nrikim loai di/ = rrikim lo?i ban (Jau + TIHCI phan ifng Tlf̂ ^ 

= 22,4 + 1,5x36,5 - 0,75x2 = 75,65 (gam). 

Bai 38: Ta c6, theo djnh luat bao toan khoi lu'dng: 

mo ph.LTng = rPhon h(?p oxit ~ ITTIhon hdp kirn lo?i ' "'" ' 

= 72,6 - 53,4 = 19,2 gam ~ ' 

HH = 2no = 1,2 x 2 = 2,4 (mol). 

2,4 
-> Vdd hon h(jp axit toi thieu = -r—z—- = 0,6 (lit) = 600 ml 

2 + 1 x 2 

Mhh muoi l<han = ITl(x) + mci + m^Q^ 

= 53,4 + 0,6(2x35,5 + 1x96) = 153,6 gam. 
Bai 39: 1. Gpi R la ki hieu hoa hoc, cung la khoi lu'dng mol nguyen tCr cua kirn 

loai. Cong thuTc tong quat cua oxit kim loai do la RgOb, dat so mol cua 4,06 
gam RgOb la x. 
PTHH: RaOb + bCO -> aR + bCOi (1) 

CO2 + Ca(0H)2 ^ CaCOsi + H2O (2) „ . 

Ta c6: n co = n̂ ô  = = O'Ô  ("1°') b.x = 0,07 (*) 

Ap dung dinh luat bao toan khoi lu'dng cho phan (tng (1) ta c6 

4,06 + 28x0 ,07 = m R + 44x0 ,07 ' 

-+ mR = 2,94 gam = Rxx (**) '" ' 
Mat khac, theo PL/HH: R + 2nHCI RCIn + nH2 '^^^ ' v 

Ta co: n̂ ^ = = 0,0525 (mol) - :, 

1 105 
o x.a = {***) , •; 

n 
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Tu" (**) va (***) ^ M = 28xn. 
Ta thay chi c6 cap nghiem M = 26 va n = 2 thoa man. 
Vay: R la kim loai Fe. 
Thay n = 2 vao (**) ta 6Mc : a.x = 0,0525. „ ^ 

axX 0,0525 3 . . . . . • r n n> 
-> = — = > oxit kim loai la Fe304. 

b x x 0,07 4 
2. Theo bai ra ta c6 PLT HH: 

2Fe304 + IOH2SO4 ->3Fe2(S04)3 + SO2 + IOH2O 

Theo PI/ HH tren va gia thiet -> n Fe2(S04)3 = . " "'^ " <''>^ 
CMFe2(S04)3 = 0,0525M. 

Bai 40: Cac phi/dng trinh hoa hoc 
Fe203 + 3CO-^ 2Fe + 3C02 (1) 
Fe304 + 4CO^ 3Fe + 4C02 (2) 

FeO +C0 ^ Fe + C02 (3) 

Ta thay: dnco2sinhra = nco as phan img = 0,1 mol 
Ap dung dinh luat bao toan khoi lu'dng ta c6 
m chat rSn thu duoc sau phan Crng — mA + m co phan ilrng ~ ^C02 sinh ra 

= 17,6 + 0,1(28-44) = 16 gam 
Bai 41: TC/gia thiet ta c6: = 0,105 mol -> nHciphancmg = 0,21 mol 

mHci phan crng = 7,665 gam. 
Ta CO : 3,53 + 7,665 = m + 0,105x2 m = 10,985 gam. 

Bai 42: Do kim loai Cu khong tac dung vdi dung dich axit HCI nen 2,54 gam 
chat ran thu du'dc chinh la khoi \Mng ciia kim loai Cu trong hon hdp ban dau. 
-> nicua Al va Mg trong hon hdp ban dau = 9,14 - 2,54 = 6,6 (gam). 

n HCI phan ^ng = Zn̂ ^ = ^ ^ J'̂ "̂  = 0,7 (mol). 

Theo dinh luat bao toan khoi lu'cJng, ta c6: 

IT̂ AI va Mg phan trng + mHCI phan Crng — mhon h(?p muoi clorua + m̂ ^ 

-> 6,6 + 0,7x36,5 = mmuoi clorua + 2x0,35 
- > mmuoi clorua = 31,45 gam. 

Bai 43: Theo bai ra ta c6 PT HH '^'' 
2Na + 2HCI 2NaCI + Hz (1) 

2R + 2HCI 2RCI + H2 (2) 

(/? /a kim loai l<iem diifa biet) 
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Theo dinh luat bao toan khoi li/dng, ta c6 : 
MA + mHCI phan \snq = mmuoi + m^^ 

73V . 2V 
8,15 + = 17,025 + 22,4 22,4 

Vay: V = 2,8 lit. 
Bai 44: Do kim loai con du* nen axit da phan iTng het. 

mkim lo?i phan Crng = 12,45 gam. 

nH2 = 0,375 mol = 2 a + 2b = 0,75 

Mat khac, ta lai c6 : a = 3b 
Tu' (1) va (2) a = 0,45 va b = 0,15 
- > mmuoi l<han = mkim lo?i phan Crng + m̂^ + m̂ ^ 

= 12,45 + 35,5x0,45 + 96x0,15 = 42,825 (gam). 

(1) 

(2) 

Bai 45: Theo gia thiet ^ n̂  = ( 2,688 = 0,12 mol) 
2̂ ^ 22,4 

HHCI phan Crng = 0,24 mol. 

nrimuoi khan = ITIhon hi?p (X) + mnci phan Crng " m̂ ^ 

= 3,16 + 36,5x0,24 - 2x0,12 = 11,68 (gam). 
Bai 46: Theo dinh luat bao toan khoi lu'dng ta c6: 

mmuoi khan = 1,75 + 0,1x36,5 - 0,05x2 = 5,3 (gam). 
Bai 47: Do kim loai du" nen axit phan uTng het. 

Goi CM H2SO4 = aM; ta c6 CM HCI = 3aM 

n ^ = 2a + 3a = 5a (mol). 
H 

-> n̂ ^ = 0,25 mol ^ nH phan <s^q = 0,5 = 5a a = 0,1 M. 

IDkim loai Si phan Crng = 10 - 1,7 = 8,3 (gam). 
Ap dung dinh luat bao toan khoi lu'dng, ta c6: 

Tlmuoi khan — mkim lo l̂ phin Crng + m + m. gficCI g6cS04 

= 8,3 + 0,3x35,5 + 0,1x96 = 28,55 (gam). 
Bai 48: Ta c6, ap dung dinh luat bao toan khoi lu'dng: 

r^hon hijp kim loai + ITlHa phan Crng = rnmuol + Hj- j^ 

£)3t so mol CLia H2 la a. thay vao bleu thCrc tren ta c6 
12,1 + 36,5x2a = 26,3 + 2a -> a = 0,2 x = 0,2x22,4 = 4,48 (lit). 



Bai 49: Ap dung djnh luat bao toan khoi lu'dng, ta c6: 
m,^uoikhan = 1,04 + 96x0,03 = 3,92 (gam). 

Bai 50: Theo gia thiet, ta c6: 

m 'C02 

'C02 

= 13,4 - 6,8 = 6,6 (gam) 

= M =0,i5(mol). 
44 

nNaOH = 0,075 mol < n̂ ô  = 0,15 mol 

Chi CO muoi NaHCOs du'dC tao thanh. 
PTHH: NaOH + CO2 ^ NaHCOs 
Theo PTHH (*) ta c6: n̂ Ĥcoa = "NaOH = 0'075 mol 

^ mmuoikhan = 0,075x84 = 6,3 (gam). 
Bai 51: Cac PTHH xay ra: 

CO + FeO ^ Fe + CO2 

3C0 + FezOa 2Fe + 3CO2 

4C0 + Fe304 -->• 3Fe + 4CO2 

CO2 + Ca(0H)2 ^CaCOsi + H2O 
Theo cac PTHH tren ta thay: 

^co2 =ncaco3 = 0,08 mol 

nco phan img = 0,08 mol. 

mpethu (IiH?c = ITIhSn h(?p(X) + HTIco " ^c02 

= 5,64 - 0,08(44 - 28) = 4,36 (gam). 

(1) 
(2) 
(3) 
(4) 

.lA 

f»a-. 4?.: 

.(Jtf)3P-,, 

68 

E . BAI T A P T i r l.U\!KN 
Bai 1: Hoan thanh cac day bien hoa sau 

J Cu - ^ C u O — ^ C u C l 2 ^ ^ C u ( O H ) 2 ^ ^ C u O Cu 
2. C - ^ CO2 CaCOs Ca(HC03)2 CaCOj 
_ _ _ ( 5 ) _ ^ CaO Ca(0H)2 ,:.. , 

Bai 2: Hoan thanh cac phu'dng trinh hoa hoc sau: 
1. HCI + . . ^ CO2 + . . + . . 

2. SO2 + . . -> CaSOsI + . . 
3. Ba(0H)2 + . . ^ BaS04 I + . , 
4. Fe2(S04)3 + . . ^ Fe(0H)31 + . . 
5. . . + H2SO4 SO2 T + • • 

Bai 3: Co 3 goi phan bon hoa hoc: KCI, NH4NO3 va Ca(H2P04)2. Chi dung dung 
dich Ca(0H)2 lam the nao phan biet du'dC 3 loai phan bon do? Viet cac 
phu'dng trinh phan uTng de minh hoa? 

Bai 4: Dung thuoc thu" thich hdp de phan biet cac dung dich sau 
1. NaCI, KI, HCI, H2SO4 
2. l̂ gCl2, NazCOj, AgN03, NH4NO3 

Bai 5: Neu phu'dng phap hoa hoc nhan ra su" c6 mat cua moi khi trong hon 
hdp sau: CO, SO2, SO3. Hay viet cac phu'dng trinh phan uTig. 

Bai 6: Co sd do bien hoa sau: î g > A > 8 > C 
Hay xac djnh C 
Ketqua:Q\k Mg(0H)2 

B̂ i 7: Hay chpn phat bieu sai trong cac djnh nghia axit, bazd sau: 
1. Axit la hon hdp cua mot hay nhieu nguyen tCr H va goc axit. 
2. Axit la mot dung djch lam quy tim chuyen sang mau do. 
3. Axit la hdp chat gom c6 goc axit lien ket vdi H. 
4. Axit la hdp chat ma phan tu' gom c6 mot hay nhieu nguyen tLf H lien ket 
v6i goc axit. 
5. Bazd la mot hdp chat ma phan tir gom c6 nguyen tu" kim loai lien ket vdi 
nhom hidroxit. -
6. Bazd la nhiJng dung djch c6 kha nang lam quy tim chuyen sang mau 
xanh, phenolphtalein tCr khong mau chuyen thanh mau hong. 
7. Bazd la hdp chat gom c6 nguyen tu" kim loai lien ket vdi nhom OH. 
Kit qua: 1, 2 va 5, 6 



Bai 8: Hay xac djnh cac chat X, Y, Z, T va viet phu'dng trinh phan iTng bieu 
dien day bien hoa theo sd do sau: 

X Y Z T — C u 
Ketqua-. X: CuCb ; Y: Cu(N03)2; Z: Cu(0H)2; T: CuO 

Bai 9: Cho 11,6 gam hon hdp FeO va Fe203 c6 ty le so mol la 1: 1 vao 300 ml 
dung dich HCI 2M dUdc dung dich D. ufi>„ 
1. Ti'nh nong dp mol cua cac chat trong dung djch sau phan uTng biet rang 
the ti'ch dung dich thay doi khong dang ke. 
2. Ti'nh the ti'ch dung djch NaOH 1,5 M du de tac dung het vdi dung djch A. 
Ketqua: 1. CM (HCI) = 0.17 mol/l; CM (FeCb) = 0.34 M 

2. Vdd (NaOH) = 0,4 lit 
Bai 10: Dung dich D chtTa hon hdp NaOH va Ba(0H)2. Oe trung hoa 50ml 

dung dich D can dung 60 ml dung dich HCI 0.1 mol/l. Khi cho 50 ml dung 
djch D tac dung vdi mot lu'dng du" Na2C03 thay tao thanh 0,197 gam ket 
tua. Ti'nh nong do mol/l cija NaOH va Ba(0H)2 trong dung djch D. 
Ketqua-. NaOH = 0.08 M; 

Ba(0H)2 = 0.02 M 
Bai 11: Hoa tan 6,2 gam Na20 vao 193,8 gam nu'dc ta thu du'dc mot dung 

dich D CO ti'nh bazd. Cho D phan LTng vdi 200 gam dung dich CUSO4 16 %. 
Nung nong ket tua thu du'dc cho den khi khoi lu'dng khong doi thu du'dc 
mot chat ran den. 
1. Tfnh C% dung djch D. 
2. Ti'nh the ti'ch dung dich HCI 2M can de hoa tan het chat ran mau den. 
3. Ti'nh khoi lu'dng chat ran. 
Ketqua-. 1.1,4% 

2. 0,1 lit 
3. 8,0 gam. 

Bai 12: Dung djch D chiia hon hdp HCI va H2SO4. Lay 50 ml dung dich D cho 
tac dung vcfi AgNOs du" thay tao thanh 2.87 gam ket tua. Lay 50 ml dung 
djch D cho tac dung vdi BaCb du' thay tao thanh 4.66 gam ket tija. 
1. Ti'nh nong dp mol cua moi axit trong dung dich D. 
2. Can dung bao nhieu ml dung djch NaOH 0,2 M de trung hoa 50ml dung 
dich D 
Ketqua: 1. 0,4 mol/l 

2. 300 ml 

Bai 13: Mot loai da voi chCra 80% CaCOa phan con lai la tap chat trd. Nung da 
voi tren tdi phan LTng hoan toan. Hoi khoi lu'dng cua chat ran thu dUdc sau 
khi nung bang bao nhieu % khoi lu'dng da voi trUdc khi nung. Ti'nh % CaO 
thu du'dc trong chat ran sau khi nung. A .v!'-
Ketqua: 64,8% va 69,14%. -

Bai 14: Hoa tan het 11,2 gam hon hdp A gom hai kim loai X {hoa tri )^ va Y 
{hoatri)^ trong dung dich HCI {dung dich D) thu dUdc dung djch E va 
a lit khi {dktd). Co can dung dich E thu du'dc 39,6 gam hon hdp muoi khan. 
1. Ti'nh a. 
2. Cho 22,4 gam hon hdp A tac dung vdi 500 ml dung dich D thay thoat ra 
16,8 lit khi {dktdj. Co can dung dich thu du'dc chat ran R. Ti'nh khoi lu'dng 
cua R va CM cua dung dich D. 
Ketqua: 1. V = 8,96 lit. 

2. mc = 75,65 g ; [HCI] = 1,5M. 
Bai 15: Hon hdp X gom KCIO3, Ca(CI03)2, Ca(CI0)2, CaCb, KCI c6 khoi lu'dng 

83,68 gam. Nhiet phan hoan toan hon hdp X thu dUdc chat ran Y gom 
CaCb, KCI va mpt the ti'ch pxi vCra du pxi hpa SO2 thanh SO3 de dieu che 
191,1 gam dung dich axit H2SO4 80%. Chp chat ran Y tac dung vdi 360 ml 
dung dich K2CO3 0,5 M (^'^ du) thu du'dc ket tua E va dung dich F. Lu'dng 
KCI trpng dung dich E nhieu gap 7,33 Ian lUdng KCI trpng hpn hdp X. 
1. Ti'nh khpi lu'dng ket tua E 
2. Ti'nh % ve khpi lu'dng ciia KCIO3 trpng hpn hdp X 
Ketqua: 1. mE = 18 g 

2. %mKao3 = 

Bai 16: Chp 180,0 gam hpn hdp ba mupi XCO3, YCO3 va Z2CO3 tac dung vdi x 
lit dung dich H2SO4 0,4M den phan Crng hpan tpan thu du'dc 4,48 lit khi 
{dktd), dung dich D va chat ran R. CP can dung dich D thu du'dc 20,0 gam 
chat ran. Nung chat ran R mpt thdi gian thu du'dc 11,2 lit khi CO2 (dktc) va 
chat ran R'. 
Ti'nh X, khpi lu'dng cac chat ran R va R'. ' 

^ Ketqua-. x = 0,5 lit; m(R) = 167,2 g ; m(R) = 145,2g 
^ai 17: Chp x gam hpn hdp ba kim bai X, Y va Z vfio mpt binh ki'n CP dung 

tich 20 lit chLTa day pxi d 136,5°C; 1,12 atm. Nung ndng binh mpt thdi gian 
roi du-a ve nhiet dp ban dau thay ap suat giam 3,6% sp vdi ap suat ban 
dau va trpng binh cd 2,50 gam chat ran. 
Ti'nh X va khpi lu'dng khi trpng binh sau khi nung. ; : * f'; : • 

• Ket qua: x = 1,732 g ; m kh, sau khi nung = 20,565 gam. 
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Bki 18: Hoa tan 18,4 gam hon htfp hai l<im loai hoa trj I I va I I I bang dung dich 
axit HCI du" thu dutfc dung djch D va l<hi X. Chia l<hi X thanh hai phan bang nhau. 
Phan 1: Dot chay hoan toan, thu du'dc 4,50 gam H2O. Co can dung djch thi 
thu du'dc X gam muoi l<han. Tim x. , ; ,= 
Phan 2: Cho tac dung vdi l<hi CI2. Lay toan bp khi HCI thu du'dc hap thu vao 
100 ml dung djch NaOH 40% {D = 1,2 g/mt). Xac djnh nong dp % cua cac 
chat trong dung dich sau phan uYig {biet cac phan Ctngxayra hoan toan). 
Kit qua: x = 53,9g; 

C%NaCI = 11,3%, C%NaOH = 10,84%. 

Bai 19: Cho 200g muoi X2CO3, Y2CO3 va ZCO3 tac dung vdi 2 lit dung dich 
H2SO4 thu du'dc 4,48 lit khi, chat ran R va dung dich D . Co can dung dich D 
thu du'dc 25,0g muoi khan. Nung chat ran R den khoi lu'dng khong doi thu 
du'dc 11,2 lit khi va chat ran E. Ti'nh nong dp mpl cua axit, khoi lu'dng ciia 
chat ran R va E, biet cac khi deu du'dc do d dktc. 
Kit qua-. CM H2SO4 = 0,1M ; mR = 182,2 g ; me = 160,2 gam. 

Bai 20: Hoa tan hoan toan 15,05 gam hai muoi XCI2 va YCI2 vao nu'dc du'dc 
100 gam dung dich D. De phan CTng het vdi 40,0 gam dung dich D can dung 
77,22 gam dung dich AgNOs, sau phan iTng thu du'dc 17,22 gam ket tua va 
dung djch E. Co can dung djch E thu du'dc x gam muoi khan. Tim x. 
Kit qua: mx = 9,2 gam. 

Bai 21: Cho 5,34 gam hon hdp X gom hai kim loai Fe va Cu. Dot X trong O2 

thu du'dc 7,26 gam hon hdp chat ran Y gom CuO, FeO, Fe203 va Fe304. Hoa 
tan het hon hdp Y can dung toi thieu x lit dung dich hon hdp hai axit HCI 
2,0 M va H2SO4 1,0 M. Sau khi hoa tan, dem c6 can can than dung dich 
th i thu du'dc y gam muoi khan. T im x va y. 
Kit qua: x = 0,6 l i t ; y = 15,36g. 

Bai 22: Cho 13,4 gam hon hdp Al va Fe203 thi/c hien hoan toan phan iTng 
nhiet nhom thu du'dc chat ran X. Hoa tan hoan toan X trong dung dich HCI 
du' thay thoat ra 5,6 lit khf hidrp {dktd). Tim khpi lu'dng cac chat trpng hpn 
hdp ban dau. 

Kit qua: m^ = 10,8 gam ; mpg^so3 = Q^fn 

Bai 23: Cho mpt luong khf CO di qua ong su' duTig 0,04 mol hon hdp X gom FeO 
va Fe203 dot nong. Sau khi ket thuc phan iTng thu du'dc chat ran Y gom Fe, 
FeO, Fe203 va Fe304 c6 khoi lu'dng 4,784 gam. Khf bay ra khoi ong suT du'dc 
hap thu hoan toan vao dung dich Ba(0H)2 dcr thu du'dc 9,062 gam ket tua. Mat 
khac, hoa tan chat ran Y vao dung dich HCI du- thay bay ra 0,672 lit khf (cfAfc). 
1. Tinh thanh phan % khoi lu'dng cua cac oxit trong hon hdp X. 

2. Tfnh thanh phan % khoi lu'dng ciia cac chat trong hon hdp Y, biet trong 
hSn hdp Y, tong so mol FeO va Fe203gap 3 Ian so mol Fe304. 
Kit qua: 1. %mFeo = 13,04%; %mpe^so3 = 86,96% r '.S, vc; 

2. % m = 32,78%; %mFeo = 18,06%; 
%mFe2S03 = 20,06%; mp,30^ = 29,1% 

Bai 24: KhCr hoan toan 2,40 gam hon hdp CuO va mpt oxit sat c6 cung so mol 
nhu" nhau bang H2 thu du'dc 1,76 gam kim loai. Hoa tan kim loai do bang 
dung dich HCI ^ thay thoat ra 0,448 lit H2 {dktc). Xac dinh cong thCrc cua 
oxit sat tren. 
Kit qua: FeiO^. 

Bai 25: Cho 39,6 gam hon hdp KHSO3 va K2CO3 vao 400 gam dung dich axit 
HCI 7,3 % . Khi ket thuc phan uTng thi thu du'dc hon hdp khf A c6 t i khpi so 
vdi hidro bang 25,33 va dung djch B. 

1. Dung dich HCI c6 phan tTng het khong? 

2. Tfnh nong dp C% cac chat trong dung dich B. 

Kit qua: 1. HCI con du'. 

2. C% (KQ) = 8,78%; C% (^cda) = 2,58 %. 

Bai 26: Can them bao nhieu gam Na20 vao 250 gam dung dich NaOH 8% de 

CO dung dich NaOH 10%? 

Kit qua: 25,2 gam. 

Bai 27: De hoa tan hoan toan 5,1 gam oxit kim loai hoa tri I I I , nguidi ta dung 

het 43,8 gam dung dich HCI 25,0 %. Tim ten kim loai hoa tri I I I . 

Kit qua: A l . 

Bai 28:H6a tan 6,65 gam hon hdp gom NaCI va KCI vao nu-dc du'dc 250 gam 

dung djch D. Lay | dung dich D cho phan iTng vdi dung dich AgNOs thi thu 

du'dc 2,87 gam ket tua. O;-vi 

1. Tfnh so gam moi muoi ban dau da dung. noi 

2. Tfnh C% moi muoi trong dung dich D ; ' , ) i 

Kit qua: 1. mNaci = 5,85 gam ; mKci = 7,45 gam. ,J, h r 

2. C%NaCI = 1,17 % ; C%KCI = 1,49 %. 

Bai 29: Cho 16,8 Ift CO2 (dktc) hap thu hoan toan 800 ml dung djch NaOH 1,5 

M thu dUdcdung dich D. 

1. Tfnh tong khoi lu'dng muoi trong dung dich D t - y c ; i v ' 

2. Lay dung dich D cho tac dung vdi mpt lu'dng du' dung dich BaCiz- Tfnh 

khdi lu'dng ket t i ia tao thanh. , A , - ( 
Kit qua: 1. 72,9 gam 2. 88,65 gam 



Bai 30: Cho hon hdp NaHCOa va Na2C03.Chia hon hcfp thanh 2 phan bSng nhau: 

Phan i / T rung hoa het 0.5 lit dung dich NaOH IM 

Phan 2: Tac dung het vdi dung dich H2SO4 c6 du" sinh ra 22,4 lit khi CO2 {dkti^ 

1. Tinh khoi lu'dng hai muoi trong hon hdp dau 

2. Ti'nh ti le so mol cua hai muoi c6 trong hon hdp NaHCOs va Na2C03. 

Ketqua: 1. 84 gam va 106 gam 

2. Ty le so mol 1:1 

Bai 31: Cho a gam dung dich H2SO4 loang x% tac dung hoan toan vdi hon 

hdp 2 kim loai K va Fe {du). Sau phan iTng khoi lu'dng dung djch da giam 

0. 04694 . gam. Hay xac dinh x 

Ketqua: 24,5 %. 

Bai 32: Trung hoa 400 ml dung dich H2SO4 2,0 M bang dung dich NaOH 20,0 % 

1. Viet phu'dng trinh phan ifng xay ra 

2. Tfnh khoi l^dng NaOH can dung 

3. Neu thay dung dich NaOH bang dung dich Ca(0H)2 thi phai dung bao 

nhieu ml dung djch Ca(0H)2 nong dp 7,4 % (d=l ,05 g/ml) de trung hoa 

dung dich axit da cho. 

Ket qua: 1. 320 gam; 2. 762 ml 

Bai 33: Khi nung 3,2 gam hon hdp gom ZnCOs va ZnO thu du'dc 2,456 gam 

ZnO. Xac dinh thanh phan hon hdp da dung. 

Ket qua: 2 gam ZnCOa va 1,2 gam ZnO. 

Bai 34: Cho khi CO2 {dktc) phan CTng vdi 100 gam dung djch NaOH 20,0 % de 

tao thanh hon hdp muoi axit va muoi trung hoa theo ti le so mol la 2:3. 

Tfnh the tich khi CO2 can dung 

Ketqua: 7,0 lit 

Bai 35: 1. Hoa tan hoan toan 1,44 gam kim loai hoa tri II bang 250 ml dung 

dich axit H2SO4 0,3M. Oe trung hoa lu'dng axit du" can dung 30ml dung dich 

NaOH 1 M. Xac dinh ten kim loai. 

2. Trpn 300ml dung dich HCI 0,5M vdi 200ml dung dich Ba(0H)2 nong dp a 

M thu du'dc 500ml dung dich trong do nong dp HCI la 0,02M. T im gia tri a. 

Ketqua: 1. Mg 2. a = 0,35 M 

Cau 36: X la mot oxit cua Nitd c6 khoi lu'dng mol phan tCr la 92 (gam/mol) va 

ty le so nguyen tu" N va 0 trong phan tu' la 1:2. Y la mpt pxit khac cua Nitd, 

6 dktc 1 lit khi Y nang bang 1 lit khi CO2. Tim cong thCrc phan tLT cua X va Y. 

Ketqua: X: N2O4; Y: N2O. 

Bai 37: Hoa tan 2,8 gam CaO vao 280 gam dung djch H2SO410% 

1. Viet phu'dng trinh hoa hpc cua phan Cmg xay ra. 
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2. Tfnh khoi lu'dng CaCOa sinh ra. 

3. Tfnh C% cua cac chat trong dung dich sau phan uTng. 

Ketqua: 2. 23,1 gam; 3. 6,8 gam; 4. 16,2% va 4,8% 

gai 38: Cho x gam Na tac dung vdi y gam H2O thu du'dc dung dich NaOH c6 
nong dp a%. Cho z gam Na20 tac dung vdi y gam H2O cung thu du'dc 
dung dich NaOH nong dp a%. Lap bleu thiTc lien he giiJa x, y va x. ,, 

9 X X X y 5 . 

Bai 39: Khu' x gam hon hdp A gom FeO, Fe203, Fe304 va CuO bang khi CO d 

nhiet dp cao. Sau phan uTig thu du'dc 40 gam hon hdp chat ran B va hon 

hdp khi X. Cho hon hdp khf X Ipi tCr tCr qua dung dich Ba(0H)2 di/ thi thu 

du'dc 59,1 gam ket tua. Tfnh X. 

Ketqua: x = 44,8 gam. 
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ChimnqS: K I M L O A I 

A. LI THU^?KT TRpNG TAW i m. 
I. TINH CHAT CHUNG CUA KIM LOAI £ ^ I * 
1. Tinh chat vat ii cua kirn loai ' ' 9 

Cac nguyen to kirn loai c6 tiie ton tai d dang ddn chat {Au, Pt, . . . ) , d dang 
hdp chat (/C H--^ hay d dang vC/a dcfn chat, vCfa hdp chat {Cu, Ag, Hg, ...) 

a'̂  Tinh deo 

Kim loai c6 tinh deo. 
Lfng dung: Nhd tinh deo ma kim loai lam du'dc nhieu do vat khac nhau nhu": 

nhan deo tay, day chuyen, thung sat, noi nhom, am nhom ... 
b) Tinh dan dien 

Kim loai c6 tinh dan dien, nhieu kim loai dan dien tot nhu*: Au, Ag . 
ifng dung. Lam day dan dien 
Chu y. Khong nen su" dung day dien tran hoac day dien bj hong Icfp boc 

each dien de tranh bi dien giat, hay chay do chap dien ... 
c) Tinb dan nhiet 

Kim loai c6 tinh dan nhiet, kim loai khac nhau c6 kha nang dan nhiet khac 
nhau. 

&ng dung: Lam nguyen lieu san xuat dung cu nau an nhu" noi, xoong, 
chao, ... 

d) Tinh anh kim 

Kim loai c6 anh kim nhu": Ag du'dc su* dung san xuat gu'dng 
l^ng dung-. Lam do trang S L T C , cac vat dung trang tri {nhu" den chum, dong 

ho bang kim loai...) 

2. Tinh chat hoa hoc cua kim loai 
2.1. Phan uTng cua kim loai vcfi pfii l<im 

a) Tac dung vdi O2 tao ra oxit kim loai (trong do cd oxit bazdj 

Vf du: Khi dot Fe nong do, Fe chay trong O2 tao ra Fe304. 

PTHH: 3Fe + 2O2 — ^ Fe304 

Mot so kim loai khac cung phan (ir\g vdi O2 tao ra oxit. 
bJ Tac dung vdi phi kim khac tao muoi 

Vf du: Na nong chay chay trong khf Clo tao thanh khoi trang 
Nhan xet Do phan Crng tao thanh tinh the muoi NaCI c6 mau trang 

PTHH: 2Na + CI2 t° > 2NaCI 
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Ket luan-. Nhieu kim loai phan ling du'dc vcfl Phi kim {chu yeu khi cd nhiet 
^d) tao muoi 
2.2- PiJ^n iJ'ng cua kim loai vdi dung djch axit va nu'dc Q 1 

• Vdi cac axit thudng nhu*: HCI, H2SO4 bang. . . , ^ v - ; • , 
Mot so kim loai tac dung vdi dung dich axit tao ra muoi va giai phong H2 

Vidu: Fe + 2HCI ^ FeCb + H2 

Chu y: Vdi dung djch axit HCI, H2SO4 bang muoi kim loai tao ra cd hda trj 
thap va khi H21 {chinhung kim loai duhg trddc H trong day boat dong kim loai). 

Vidu: Fe + 2HCI ^ FeCb + H2t 

Fe + H2SO4 ^ FeS04 + H2t 

• Vdi cac axit dac biet nhu": HNO3, H2SO4 dac. . . 
- Vdi dung dich H2SO4 {dac, nong) tao muoi kim loai sunfat cd hda tri 

cao, H2O, khi SO2 hoac khi H2S hoac S. 
II 

Vidu: 2H2SO4 «j3c, nong) + CU -> Cu SO4 + SO2T + 2H2O 

- Vdi dung djch HNO3 tao muoi kim loai nitrat cd hda trj cao, khi (/VCi-
NO, N2O, N2 hoacNH4NO^ va H2O 

Vidu: 3Cu + 8HN03(ioang) ^ 3Cu(N03)2 + 2N0t + 4H2O 
II 

Cu + 4HNO3 (dam (JSC) -> CU(N03)2 + 2NO21 + 2H2O 

- Nhu'ng kim loai hoat dong diTng dau day hoat dong hda hoc kim loai 
{K, Ca, Na) khong nhu'ng day du'dc H ra khoi dung djch axit ma con day du'dc 
H trong phan tii nu'dc {dnhiet do thddng) 

Vidu: 2Na + 2H2O -> 2NaOH + H2t 

• Chi nhu'ng kim loai dufng tru'dc H mdi day du'dc H ra khoi dung dich axit 
{trCf axit HNO3 dam dac, axit H2SO4 dac nong khi tac dung vdi kim loai khong 
giai Phong H2) 

2.3. Phan iJ'ng ciia kim loai vdi dung djch muoi ;'. 
Vi du 1: Cho Cu phan iJ'ng vdi dung djch AgNOs rp, / ' 
PTHH: Cu + 2AgN03 Cu(N03)2 + 2Ag 
Vf du 2: Cho Zn phan ufng vdi dung djch CUSO4 ..v*̂  , 

PTHH: Zn + CUSO4 ZnS04 + Cu 
Ket luan: Kim loai manh day du'dc kim loai yeu la khdi dung djch muoi cua 

' {trCrnhuhg kim loai dubg dau day nhWK, Ca, Na - chicd cac kim loai tCtMg 

''^^sau) . , 
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3. Day hoat dpng hoa h Q C cua kim lo î 
• Day hoat dong hoa hoc cua kim loai: 

K. Ca. Na. MQ. Ai. Mn. Zn. Cr. Fe. Ni. Sn. Pb. H, Cu. Ho. Aa. Pt. An 
(Kim loai manti) (Kim loai trung binh) (Kim loai yeu) 
• Y nghia day hoat dong hoa hoc cua kim loai: 

- M(fc do hoat dong hoa hoc cua kim loai giam dan tu' trai qua phai 
- Kim loai dtTng tru'dc Mg phan iTng vdi H2O d dieu kien thudng tao thanh 

dung dich kiem va giai phong khi H2 

- Kim loai dtTng tru'dc H day du'dc H ra khoi dung dich axit 
- Ke tii Mg trd ve sau, kim loai diTng tru'dc day kim loai diTng sau ra khoi 

dung dich muoi. 
4. MQt SO phi/dng phap dieu che kim loai: 
4.1. Phu'dng phap nhiet luyen 

La phu'dng phap dieu che kim loai tu" quang nhd cac phan iTng oxi hoa -
khir d nhiet do cao. 

Chat khCr thadng dung la C, cac kim loai hoat dong manh nhu" AI CO, Hj 

{phL/ang phap nay chiem hang dau trong nganh luyen kim, dung de dieu che 
kim loai hoat dong hoa hoc trung binh, yeu). , 

Vidu:2CuO + C ^°"° > 2Cul + COzt 

CuO + H2 °̂ ) C u i + H2O 

2AI + FeaOs —^^—^ AI2O3 + ZFeJ- {phan uhg nhiet nhom) 

4.2. Phu'dng phap thiiy luyen 
La phu'dng phap dieu che kim loai tCr dung dich muoi cua kim loai do. Dau 

tien hoa tan quang bang dung moi thi'ch hdp, sau do tach kim loai ra khoi 
dung dich bang kim loai hoat dong hdn hoac bang each thuy phan dung dich 
{chidung de dieu che kim loai trung binh va yeu tCtsau Mg) 

Vi du: Dieu che kim loai Cu tu" CuO 

Cac PTHH xay ra nhu' sau: 

CuO{puang) + H2S04(ioang) CUSO4 + H2O 

CUSO4 + Fe -> Cu^ + FeS04 

4.3. Phu'dng phap dien phan 
Phu'dng phap nay c6 the dung dieu che du'dc tat ca cac kim loai {chu yeu 

dung de dieu che kim loai manh, kim loai nhe nhwK, Na, Ca, ... tCtmuoi hoac 
tCt oxit nong cha^) 

Vfdu: 2NaCI ai#nphann6n9chay ^ 2Na + C b t 

1% ' 

£)e dieu che cac kim loai trung binh, yeu ta dien phan dung djch muoi cua 
cac kim loai do. 

Vfdu: CUCI2 '̂ P''""̂ '̂'̂ ' ) Cu + Clzt 
I I . N H 6 M M / = ^ " 

1. Tinh chat vat li ^ ^ 
_ La kim loai nhe, mau trang, c6 anh kim '• t ' 
- Dan nhiet, dan dien tot 
- Co ti'nh deo, de dat mong 
- Nhiet do nong chay 6 660°C :Hv 

2. Tinh chat hoa hoc 

2.1. Nhom CO tinh chat hoa hgc chung cua kim loai 
a) Phan (tng cua AI vdi phi kim 
• Phan img cua nhom vdi oxi 

V i d u : 4 A I ( r ) + 302(k) — ^ 2Al203(r) 

Chu y: 6 dieu kien thu'dng, AI phan iTng vdi O2 tao thanh Idp AI2O3 mong 
ben vu'ng bao ve. Ldp oxit nay bao ve do vat bang AI, khong cho AI tac dung 
vdi O2 trong khong khi va nu'dc 

• Phan uCng vdi phi kim khac 
Vidu: 2AI(r) + SC^Ck) ^ 2AICl3(r) 

b) Phan utig cua nhom vdi dung dich axit 
• Nhom phan iCng vdi mot so dung djch axit nhu" HCI, H2SO4 bang ... giai 

phong khi H2 

Vidu:2AI(r) + 6HCI(dd) ^ 2AICl3(dd) + 3H2(k) 

Chu y: Nhom khong tac dung vdi H2SO4 aac, nguoi va HNO3 d?c, nguo, {do bi thu 
dong). 

c) Phan uhg cua nhom vdi dung dich muoi ' 
Vfdu: 2AI(r) + SCuCbCdd) 2AICl3(dd) + 3Cu(r) • ' 

2.2. Tinh chat hoa hgc khac cua nhom 

• IVhom nguyen chat tac dung vdi nu'dc ^ 

Vfdu:2AI + 6H2O t°tha6ng ^ A[(0H)3 + 3H2t 

Thi/c te cac do vat bang AI khong tac dung vdi nu'dc khi SLT dung. 
• Nhom tac dung vdi dung dich NaOH giai phong ra khihidro 

Vfdu:2AI + 2NaOH + 2H2O > 2NaAI02 + SHzt 

Tac dung vdi oxit kim loai (phan uhg nhiet nhom) ^ '"' 

Vidu: 2AI + Fe203 — ^ AI2O3 + 2Fei ,,1 

(AI2O3 ben, khong tan trong nu'dc) 

79 



3. iTng dung 
Nhom CO nhieu (Tng dung trong cac nganh cong nghiep va trong cuoc song 

hang ngay, Al lam day dan dien, cac vat lieu bang Al du'dc dung san xuat dung 
CM gia dinh nhu* noi, xoong,... . - , j . 
4. San xuat nhom ^^j. 

- Nguyen lieu chfnh: quang boxit {thanhphan chu yeu la AI2O3) 
- Cach tien hanh: Quang boxit du'dc lam sach tap chat, sau do dien phan 

hon hdp nong chay cua nhom oxit va criolit trong be dien phan N; 

PTHH: 2Al203(r) > 4AI(r) + 302(k) 

III. SAT {Fe = 56) 
1. Tinh chat vat li 

- Sat tinh the c6 mau trang .am, c6 ti'nh anh kirn, dan dien va dan nhiet tot 
nhu'ng kem hdn kim loai Al. 

- Sat CO ti'nh deo: de ren, c6 tinh nhiem tu', bj nam cham hut va c6 the tr6 
thanh nam cham. 

- Sat la kim loai nang, nong chay d 1539°C. 
2. Tinh chat hoa hoc cua sat 
2.1. Tac dung vdi phi kim 

3Fe(r) + 202(k) °̂ ) Fe304(r) 

2Fe + 3CI2 -> 2FeCl3 
Chu y: Phu thuoc vao dieu kien phan iTng ma trong htfp chat tao thanh 

hoa tri cua sat a? the II hoac III, sat phan uTng vdi nhieu phi kim {dnhiet do 
cao) tao thanh muoi trong do sated hoa tri II hoac III 
2.2. Tac dung vdi dung dicti 

a) Vdi cac axit thwdng, san pham tao thanh la muoi sat II va giai phong H2 

ii Vfdu: Fe(r) + 2HCI(dd) > FeCl2(dd) + H2(k) 
b) Vdi cac axit dac biet 
- Fe khong tac dung vdi dung dich HNO3 aac, nguoi va H2SO4 (53c, nguoi • 

- Fe tac dung v6i dung dich HNO3 asc nong, losng hoac H2SO4 asc nong, tao 
thanh muoi Fe {III) khong giai phong khf H2. 

Vidu: Fe + 4HN03(i) ^ Fe(N03)3 + NO + 2H2O 

2Fe + 6H2SO4 (d) °̂ ) Fe2(S04)3 + 3SO2 + 6H2O 

c) Tac dung vdi dung dich muoi 
Sat tac dung vdi nhieu dung dich muoi tao thanh muoi sat (//) va kim loai 
Vi'du: Fe + CUSO4 FeS04 + Cu 

Fe + 2AgN03 -> Fe(N03)2 + 2Ag 
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d) Cac ti'nh chat hoa hoc khac cua sat 
- Sat CO Ian tap chat de lau ngoai khong khf am se bj phu bdi mot Idp ri {bi 
mdn dien hoa) Kt 

PTHH: 4Fe + 3O2 + 6H2O ^ 4Fe(OH)3 4>not., 
- Sat khong tac dung vdi H2O d dieu kien thu'dng, nhu'ng do cd O2 trong 

nu'dc va khi tiep xuc lau thi sat cd Ian tap chat bi an mon dan 

Vfdu: 3Fe + 4H2O > Fe304 + 4H2t 

Fe + H2O ^ j t ^ U ^ FeO + H2t . . . , i/>, ' 
3. Hdp chat ciia s^t 

• Oxit: Sat cd cac oxit FeO, Fe203, Fe304 la nhiiTig oxit khong tan trong nu'dc. 
• Hidroxit: Sat cd cac cac hidroxit: Fe(0H)2, Fe(0H)3 la nhuTig bazd khong tan. 

• Dieu che: 

FeCl2 + 2Na0H > Fe(0H)2i + 2NaCI 

FeCl3 + 3NaOH > Fe(0H)3i + 3NaCI 
Lu'u y: Do SLT cd mat cua oxi nen 

4Fe(OH)2 + O2 + 2H2O > 4Fe(OH)3; 
Lay cac hidroxit dem nung d nhiet do cao den khdi lu'dng khong dd'i thu 

du'dc cac oxit tu'dng uTng. 

PTHH: Fe(0H)2 t° > FeO + H2O 

2Fe(OH)3 °̂ > Fe203 + 3H2O 

IV. HgP KIM SAT: GANG, THEP 
1. Hdp kim sat, gang, thep 

• Hdp kim: 
La chat ran thu du'dc sau khi lam nguoi hon hdp nong chay cua nhieu kim 

loai khac nhau hoac hon hdp kim loai va phi kim. 
• Hdp kim gang. 

- Gang la hdp kim cua Fe, C, va mot so nguyen to khac nhu" Si, Mn, P, S, 
trong dd ham lu'dng C chiem tu- (2% - 5%). 

- H d p kim gang cd ti'nh ctTng, gion hdn sat. " 
-Hdp kim gang cd 2 loai cd ban cd nhieu uTig dung la: Gang trang va gang xam. 
- Gang trang dung de luyen thep, gang xam dung de due be may, dng dan nu'dc. 

• Hdp kim thep 
- Thep la hdp kim cua Fe vdi C trong dd ham lu'dng C chiem du'di 2% va 

f^ot so nguyen to khac 
- Hdp kim thep cd ti'nh dan hoi, ctTng, it bi an mon. 
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- Hdp kirn thep c6 2 loai cd ban c6 nhieu uTig dung la: Thep thu'dng va 
thep dac biet. 

- Hdp kim thep thu'dng du'dc dung de che tao cac chi tiet may, vat dung, 
dung cu lao dpng, vat lieu xay di/hg, che tao cac phu'dng tien giao thong van tai. 
2. San xuat gang, thep 
2.1. San xuat gang 

• Nguyen lieu: Quang sat trong tiT nhien nhu* manhetit (FejC^ nau den), 
hemantit (Fê C?? dd); than coc, khong khi giau O2, mot so chat phu gia khac 
nhu-CaCOa... + ^ 

Nguyen tacsan xuat KhCr oxit sat d nhiet dp cao trong 16 luyen kim 
• Cac phan Ctng xay ra trong Id cao: 
- Khi cho cac nguyen lieu vao 16, tho'i khong khi nong tu* hai ben 16 du'di len 

de phan ufng tao thanh khf CO 
PTHH: 

C + O2 CO2 

CO2 + C — ^ 2C0 

- Khi CO khCr oxit sat tao thanh Fe ddn chat 
PTHH: 

CO + 3Fe203 °̂ ) CO2 + 2Fe304 

CO + Fe304 — ^ CO2 + 3FeO 

CO + FeO — ^ CO2 + Fe 

- Mot so oxit khac trong quang cung bj khu' nhu* MnOa, SiOa-.tao thanh 
Mn, Si. 

- Fe nong chay hoa tan C va mot so nguyen tp khac tap thanh gang jpng 
chay xupng npi 16. 

- CaCOs bj phan huy thanh CaO ket hdp vdi cac pxit Si02...-> xi: 
PTHH: 

CaO + Si02 -> CaSiOs 
2.2. San xuat thep , 

• Nguyen lieu: Gang, sat phe lieu va khi pxi. 
• Nguyen tic san xuat thep: Lpai ra khpi gang phan Idn cac nguyen tP C, 

Si, Mn,.. . 
• Cac phan utig xay ra trong Id cao: 

- Thpi khi O2 vap 16 dung gang npng chay d nhiet dp cap. Khi O2 Pxi hoa Fe 
tao t.'T&nh FeO. Sau do FeO se -̂ xi hoa mot so nguyen to khac C, Mn, S, P, Si. 
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r PTHH: 

C + O2 CO2 

2Mn + O2 — ^ 2 MnO , . 

S + O2 - ^ - ^ SO2 - r . - r. n: . 

4P + 5O2 2P2O5 O K n r i H f - : ^ 

Si + O2 — ^ Si02 
- San pham thu du'dc la thep. 

V. SI/AN MON KIM LOAI VA BAO VE KIM LOAI KHONG BI AN MON 
1. The nao la sif dn mon kim loai 

Sy" an m6n kim loai la SLT pha huy kim loai, hdp kim do tac dung hoa hpc 
trpng mpi tru'dng t y nhien 
2. Nhif'ng yeu to anh hu'dng den ŝ * 3n mon kim lo^i 
2.1. Anh hu'dng cua cac chat trong moi tru'dng 

S\i an m6n kim lpai khpng xay ra hpac xay ra nhanh hay cham phu thupc 
vap thanh phan cua mpi tru'dng ma np tiep xuc. 

Kim lpai bj an m6n dp kim lpai tac dung vdi nhuYig chat ma np tiep xuc 
trpng mpi tru'dng {nu'dc, khong khi, dat,...). 

Vi du: Thanh sat bi ri nhieu trpng khpng khi am. .^^^ 
2.2. Anh hu'dng cua nhiet dg 

Nhiet dp cang cap thi si/ an m6n kim lpai xay ra cang nhanh hdn. 
2.3. Thanh phan kim loai 

Sir an m6n kim lpai xay ra nhanh hay cham phu thupc vap thanh phan hpa 
hpc cua kim lpai. y 
3. Bao ve cac do vat b^ng kim lo^i 

• Ngan khong cho kim loai tiep xuc vdi moi tru'dng: 
Sdn, ma, bpi dau, m5... len tren be mat cua kim lpai de tap mpt Idp be mat 

ben, bam chac, ngan khpng chp kim lpai tiep xuc vdi mpi tru'dng 
• Dedd vat bang kim loai ncfi kho rao: 

Thu'dng xuyen lau chui cac dp vat bang kim lpai, tranh de kim bai tiep xuc 
^61 mpi truidng am... na-. 

• Che tao hdp kim ft bi Sn mon: 
Hdp kim cp chp them vap thep mpt S P kim bai nhu* crdm, niken... > 
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13. PH l /O fNG P H A P G I A I B A I T A P 
PHAN 1: CAU HOI LY THUYET 

I. Phu'cTng phap 
Cau hoi ly thuyet hoa hoc thL/^ng gap cac dang sau: • 
- Hoan thanh phu'dng trinh hoa hoc. + S 
- Hoan thanh sd do phan Cfng. 
- Giai thich hien tu'dng. 
- Dieu che cac chat. 
- Nhan biet cac chat. 
- Tinh Che cac chat. ' * 
De giai quyet cac loai cau hoi nay hoc sinh can nam vijng mot so kien th(fc sau: 
- Tinh chat hoa hoc cac chat {chu y den dieu kien xay ra phan uTig) 
- Dieu che cac chat 
- Nhan biet cac chat phai qua 3 bu'dc: 

+ Tri'ch mau thLT, danh dau 
+ Chon thuoc thu' 
+ Hien tu'dng xay ra, viet phu'dng trinh hoa hoc minh hoa. {vcfi bai toan 

nhan biet cac chat l<hi, chiqua 2 bu'dc, l<hdng c6 bwdc trich mau thu). 
* Neu bai toan khong dung thuoc thu' thi phai lap bang xet moi quan he 

giUa cac chat, sau do dung cac chat da nhan biet du'dc lam thuoc thir de nhan 

biet cac chat con lai. 
* Vdi bai toan khong gidi han thuoc thu', khi nhan biet n chat thi dung toi 

da (n - 1 ) thuoc thir. 
- De tach cac chat, c6 the dung tinh chat vat ly nhu': ti'nh tan trong nu'dc, 

trong ru'du,... Neu dung hoa chat de tach cac chat trong hon hdp c6 the chpn 
hoa chat theo 2 hu'dng: 

+ Hoa chat chon tac dung vdi chat can tach tao ra san pham dang ket 

f; tua, bay hdi,... 
+ Hoa chat chon tac dung vdi cac chat khac trong hon hdp tao ra ket 

tua hoac chat khf ma khong tac dung v6i chat can tach. 
Nhu'ng phan uTng dac tri/ng cua kim loai va hgfp chat cua kirn loai 
Chat can 
nhan biet 

Thuoc thu* Hien tiTdng PTHH 

Kim loai kiem. H2O Dung dich trong suot 2M + 2nH20 
kiem tho + H2t -^2M(0H)n 

{rieng vdi Ca cho dung + n H2t 
dich due) 
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CuTvfhdpchat) Tam len dua 
Pt, roi dot 

tren den khi 
khong mau 

Ngon ICra do tfa 
U-i . 

"^j^hdp chat) 

Tam len dua 
Pt, roi dot 

tren den khi 
khong mau 

Ngon lira t im 
'^^Avfhdp chat) 

Tam len dua 
Pt, roi dot 

tren den khi 
khong mau 

Ngpn ICra vang 

"c^a hdp chat) 

Tam len dua 
Pt, roi dot 

tren den khi 
khong mau Ngon lira do da cam 

"^X^fhdp chat) 

Tam len dua 
Pt, roi dot 

tren den khi 
khong mau 

Ngpn lira vang luc 

""^^^(vfhdp chat) Dung dich 
kiem 

( NaOH, 
Ca(0H)2) 

Kim Ipai tan + H2t 2AI + 2NaOH + 
2H2O 

2NaAI02 +3H2T 

Cu Dot trong O2 Mau dp (Cu) thanh mau 
den (CuO) 

2Cu + O2 -> 

2Cu0. 
Ba Dung dich 

H2SO4 loang 
Kett i ia trang + H2T Ba + H2SO4 

BaS04+ H2t 

Hdp chat cua Mg Dung dich 
kiem hoac 

muoi 
cacbonat 

Ket tiia trang MgCl2 + Na2C03 
—> 

M g C 0 3 i + 2NaCI 

Hdp chat Fe(ii) Dung dich 
OH" 

Ket tiia trang xanh Hdp chat Fe(ii) 

KMn04 (H^) Thupc tfm bi mat mau 

Hdp chat Fe(ii) 

OH" Ket tiia nau dp 

Hdp chat Fe(ii) 

Ket tiia nau dp 
CP khf thpat ra 

.... 

Hdp chat Fe(ii) 

cr Mau vang nau 

ci- Ket tua trang 

Ar, Zn^^ Be^^ Cho tu'tu' 
dung dich 

NaOH den du-

Luc dau xuat hien ket 
tiia mau trang, sau dp 
tan trpng NaOH du". 

JI- Cau hoi 
CSu 1. Trinh bay 3 phu-png phap hpa hpc khac nhau de nhan biet cac kim loai 

Al, Fe, Ag dang bpt, rieng biet. 
Hitdngdan 
Cachl: t :̂  , . . ? 

- Trfch mau thir, danh dau. 



- Thuoc thu*: dung djch NaOH, 
- Cho Ian lu'crt tiTng kim loai tac dung vdi dung dich NaOH. 
Hien tu'dng xay ra: Co khi bay ra, chCrng to c6 phan iTng, kim loai phan trng 

dolaAl 
» - I t 2AI + 2H2O + 2NaOH ZNaAIOz + 3H2 , ^ 

- Cho hai kim loai con lai Ian lu'dt tac dung vdi dung djch HCI, tru'dng hop 
nao phan iTng c6 khi bay ra la Fe. Khong c6 dau hieu phan uTng la Ag. Co the 
lap bang dau hieu phan uYig sau: 

Fe + 2HCI ^ FeClz + H2 i 
each 2: ! 
- Cac bu'dc nhu" tren. 
- Cho tCmg kim loai {moi kim loai mot it) tac dung v6i dung dich axit HCI, 

kim loai nao khong tan do chinh la Ag. 
PTHH: 

Fe + 2HCI ^ FeClz + H2t 
2AI + 6HCI ^ 2AICI3 + 3H2t 

Cho hai kim loai con lai tac dung vdi dung dich NaOH thay c6 khi thoat ra, 
vay kim loai tan chinh la Al 

PTHH: 
2AI + 2NaOH + 2H2O -> 2 NaAIOz + SHzt 

Fe khong tac dung vdi dung dich kiem. 
Cacli 3: 
Cho tCrng kim loai {mot ft) vao axit H2SO4 dsc ngupi- Tru'dng hdp kim loai tan 

ra, CO khi mau nau bay ra, ta nhan du'dc kim loai Ag. 
Cho 2 kim loai con lai Ian lu'dt tac dung vdi dung dich NaOH. Tru'dng hdp 

phan Lfng cd khf bay ra do chinh la Al, kim loai con lai la Fe 

Ag + 2HN03dac ^ AgNOa + N02t + H2O 

Cau 2. Hoan thanh cac phu'dng trinh phan uTig sau: 

1. Mg + ... > MgClz + ... 

2 + AgNOs > ... + Ag>l' 

3. 2Zn + ^ 2ZnO 

4. Cu + ... °̂ ) CUCI2 

5 ... + S — ^ K2S 

HWdng dan: 
Hoan thanh cac phu'dng trinh phan uYig tren 

1. Mg + 2HCI > MgCl2 + Hzt 

2. Cu + 2AgN03 > Cu(N03)2 + 2Ag4 -

3. 2Zn + O2 °̂ > 2Zn0 

4. Cu + CI2 CUCI2 

5 2K + S °̂ ) K2S 7' 

CSu 3. Cho cac kim loai Cu, Al, Fe, Ag. NhiJng kim loai nao tac dung du'dc vdi 
dung dich axit HCI. NhuYig kim loai nao tac dung dUdc vdi dung djch axit 
H2SO4 (loang), dung dich CUSO4, dung dich AgNOs, dung djch KOH? Viet cac 
phu'dng trinh hoa hoc minh hoa. 
HWdngdan: 
Al, Fe tac dung du'dc vdi dung dich axit HCI 

2AI + 6HCI ^ 2AICI3 + 3H2 t 

Fe + 2HCI ^ FeCl2 + H2 T 

Fe, Cu, Al, tac dung dUdc vdi dung dich axit H2SO4 
2Fe + 3H2SO4 -> Fe2(S04)3 + 3H2 T 

2AI + 3H2SO4 ^ Al2(S04)3 + 3H2T 

Cu + 2H2SO4 °̂ ) CUSO4 + SO2 T + 2H2O 

Al, Fe tac dung dUdc vdi dung dich CUSO4 
2AI + 3CUSO4 ^ Al2(S04)3 + 3Cu 

Al, Fe, Cu tac dung dUdc vdi dung dich AgNOs 
Al + 3AgN03 ^ AI(N03)3 + 3Ag ) ,b 
Fe + 2AgN03 ^ Fe(N03)2 + 2Ag 
Cu + 2AgN03 -> Cu(N03)2 + 2Ag 

Chi cd Al tac dung vdi dung djch KOH 
2AI + 2K0H + 2H2O -> 2KAIO2 + 3H2 T 

CSu 4. Viet phUdng trinh hoa hoc cua phan uTig xay ra khi cho mot mau nhd 
kali tac dung vdi dung djch FeS04. 
HWdngdan: ^ " 
Do K la kim loai hoat dong hoa hoc manh, K tac dung vdi H2O {cd trong 

^ung dicfi FeSO^ tao ra kiem, sau do kiem mdi tac dung vdi FeS04 
PTHH: 2K + 2H2O 2K0H + Hzt 

2K0H + CUSO4 -> K2SO4 +Cu(0H)2^ 
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Cau 5. 1. Viet cac phi/cfng trinh hoa hoc cua cac phan Crng thi/c hien chuoi 
bien hoa sau: 

AI2O3 

2.Tai sao khong dung dung cu bang nhom de chLCa dung djch kiem? 
Hitdng dan: 
1. Cac phu'dng trinh phan CCng thi/c hien chuoi bien hoa '̂ '̂  ?-

1. 2AI + 3H2SO4 Al2(S04)3 + 3H2t ' 5-

2. Al2(S04)3 + 6NaOH(vCra du) ^ 2AI(OH)3l + 3Na2S04 
3. AI(0H)3 + NaOH -> NaAI02 + H2O 

4. 4AI + 3O2 '° > 2AI2O3 

5. AI2O3+ 2NaOH -> 2NaAI02+ H2O 

6. 2AI(OH)3 °̂ ) AI2O3 + 3H2O 

2. Ta khong dung dung cu bang Al de di/ng dung dich kiem, vi Al c6 phan 
Crng hoa hoc vdi dung dich kiem. 

Vidu: 
2AI + 2H2O + 2NaOH ^ 2NaAI02 + 3H2t 

Cau 6. Oe lam sach kim loai Cu c6 lln tap chat Zn, Sn va Pb. Ngu'di ta khuay 
kim loai nay vdi dung dich bao hoa CUSO4. Hay giai thich phu'dng phap lam 
sach nay. 
Hifdng dan: 
Do kim loai Cu khong tan trong dung djch CUSO4, chi c6 cac tap chat phan 

Crng vdi CUSO4. Cac phu'dng trinh hoa hoc xay ra: 
Zn + CUSO4 ZnS04 + Cu 
Sn + CUSO4 SnS04 + Cu 
Pb + CUSO4 -> PbS04 + Cu 

Cau 7. Dung dich muoi FeS04 va dung dich muoi Fe2(S04)3 du'dc di/ng trong 
hai ong nghiem khac nhau. Lam the nao de phan biet du'dc hai dung djch 
do? Viet cac phu'dng trinh hoa hoc cua phan Crng. 
HWdng dan: 
Cho vao moi ong nghiem mot I't dung dich KOH. Ong nghiem nao tao ra ket 

tua mau nau do cua Fe(0H)3 thi do la Fe2(S04)3. Tru'dng hdp ong nghiem tao 
ket tua mau trang xanh, hoa nau trong khong khi do la ong nghiem dcTng 
FeS04: 

Fe2(S04)3 + 6NaOH -> 2Fe(OH)3 + 3Na2S04 
FeS04 + 2NaOH Fe(0H)2 + Na2S04 

CaU 8. Viet cac phu'dng trinh phan Crng theo sd do bien hoa sau: 
p e ^ O . ^ - ^ A F̂  

B 
Trong do A, B, X, Y, Z, T la cac chat khac nhau. Xac dinh A, B, X, Y, Z, T. 
HWdng dan: 
Phu'dng trinh hoa hoc cua cac phan Crng theo sd do bien hoa tren la:̂ !̂ , 

Fe203 + 3C0 °̂ ) 2Fe + 3CO2 
Fe + CuCb ^ FeCb + Cu 
Fe203 + 6HCI 2FeCl3 + 3H2O 
2FeCl3 + Cu -> 2FeCl2 + CuCb 
Vay: X c6 the la CO, H2, Al, C,... 

T CO the la Cu, KI 
A la Fe 
Y la CUCI2 
B la FeCb 
Z la HCI 

Cau 9. Co the dieu che Fe bang each khCr sat oxit sat theo cac phan Crng sau: 

1. Fe203 + CO t° ^ Fe + A 

2. Fe203 + H2 t° ^ Fe + B 

3. Fe203 + Al t° ^ Fe + D < o**: 

4. FexOy + Al t° ) Fe + D ^ 

5. Fe203 + C t° ^ Fe + A 
Hoan thanh phu'dng trinh hoa hoc cua cac phan Crng tren. Theo em phan 
Lfng nao du'dc dung de san xuat gang tCr quang sat? 
Mwdfngdan: 0 rii t 
Hoan thanh phu'dng trinh hoa hoc cua cac phan Crng tren: . . 

1-Fe203 + 3C0 t° 2̂Fe + 3CO2 

2. Fe203 + 3H2 2Fe + 3H2O > yM' 

3. Fe203 + 2AI ^° > 2Fe + AI2O3 • ' ' 



4. 3FexOy + 2y Al — 3 x F e + yA^Os 

5. FezOs + 3C '° > 2Fe + SCOz 
Phan LTng difdc dung de san xuat gang tCr quang sat la: phan u'ng 1. 

Cau 10. Hay phan biet FeS, FeSz, FeCOs, FeaOs rieng biet bang mot thuoc thCr. 
HWdng dan: 
- Trich mau thLr, danh dau. 
- Chpn thuoc thCr: Dung dich HCI. 

i - Cach lam: " ' 
Ta CO the dung HCI de phan biet cac chat da cho: 
+ Cho dung dich HCI vao cac chat do, c6 mot chat lam xuat hien khi mui 

truTng thoi bay len do la FeS. Co mot chat lam xuat hien khf mui trCrng thoi bay 
len va sinh ra chat ran mau vang do la FeSz. Co mot chat sinh ra khf khong 
mui bay len, do la FeCOs. Chat con lai la FezOs. 

+ Cac PTHH: 

FeS + 2HCI -> FeCl2 + HzSt {muitruTig thoi) 

> FeS2 + 2HCI FeCl2 + H2St + si {mau vang) 

FeCOa + 2HCI FeCb + H2O + COzt {khi khong mau) 
Fe203 + 6HCI ^ 2FeCl3 + 3H2O 

Cau 11. Hay phan biet Na20, Na202, Mg, Cu rieng biet bang mot thuoc thCr. 
HWdfng dan: 
- Tri'ch mau thCr, danh dau. 
- Chon thuoc thu-: H2O. 

- Cach lam: 
Cho ca 4 chat vao H2O. Co mot chat tan trong H2O va xuat hien khf bay len 

do la Na202, c6 mot chat chi tan trong H2O do la Na20. Cu va Mg khong tan 
trong nu'dc. 

PTHH: 

Na20 + H2O 2NaOH 
2Na202 + 2H2O ^ 4NaOH + Oz t 

Lay khf O2 vC/a mdi sinh ra dot vdi hai chat ran con lai, chat nao chay vdi 
ngon iLTa rat sang thi do la Mg, chat nao chay tao thanh chat ran mau den thi 
do la Cu. 

PTHH: 
2Mg + O2 -> 2MgO 

2Cu + O2 2CuO {chat ran mau den) 

90 

cau 12. C9 cac dung dich AICI3, NaCI, MgClz, H2SO4. Chi du-tfc dung them 1 

thuoc thCr, hay nhan biet cac cac dung djch do. 
Hifdngdan 
_ Trfch mau thu", danh dau. ''̂  ' ' 
_ Chpn thuoc thu': Dung djch NaOH. 

- Cach lam: 
Cho dung dich NaOH vao cac dung dich da cho, ta thay: Co mot dung dich 

tao ket tua sau do tan trong NaOH di/ la dung dich AICI3. . 

PTHH: 

3NaOH + AICI3 ^ 3NaCI + AI(0H)3i 

NaOH + AI(0H)3 -> NaAI02 + 2H2O 

Co mot dung dich tao ket tua trang khong tan do la MgCb. 

PTHH: 

2NaOH + MgCb Mg(0H)2 + 2NaCI 

Cho dung dich chat tan NaAI02 vCra tao thanh vao hai mau thu" cua dung 

djch con lai la H2SO4 va NaCI, mau nao lam xuat hien ket tua trang lai la H2SO4 

mau con lai la NaCI. 

PTHH: 

2NaAI02 + H2SO4 + 2H2O 2AI(OH)3l + Na2S04. 

Cau 13. Cho 4 kim loai du'di dang bpt gom Mg, Al, Fe, Ag di/ng trong 4 Ip mat 

nhan. Dung phu'dng phap hoa hoc nhan biet cac kim loai tren. {Cac dung 

cu va hoa chat day du, va co the si^dung khong kh/). , 

Ht/dng dan: 
- Trfch mau thLT, danh dau. 

- Chpn thuoc thCr: Dung djch NaOH, HCI. 

- Cach lam: ^ • 

+ Cho dung dich NaOH vao hon hdp kim loai thi c6 mot kim loai tan, do 

laAI. 

PTHH: " 

2AI + 2NaOH + 2H2O-> 2NaAI02 + 3 H j t 

+ Cho dung djch HCI vao 3 kim loai con lai thi chi c6 Ag khong tan, hai 

loai con lai tan. 
PTHH: 

Mg + 2HCI ^ MgCl2 + H j t ,̂ , 

Fe + 2HCI -> FeCl2 + Hzt 
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+ Tiep tuc cho dung djch NaOH vao dung dich (san phan Crng vdi HCI a 
t ren) thi dung dich nao tao ket tua trang Mg(0H)2 do la MgCIa, dung dich tao 
ket tua trang xanh Fe(0H)2 hoa nau trong khong khi do la FeCb. TCr do ta 
nhan ra cac kirn loai ban dau ,,, 

PTHH: • ' • •, 

MgCl2 + 2NaOH Mg(0H ) 2 i + 2NaCI. ( t ^ 

FeCh + 2NaOH Fe(0H)2i + 2NaCI. or 

Cau 14 . Hay phan biet Na, Ba, Cu bang phu'dng phap hoa hoc. ^'• 

HWdngdan: 

- Trich mau thu", danh dau. 

- Chon thuoc thiT: H2O, H2SO4. 

- Cach lam; 

+ Cho hon hdp ba kim loai vao H2O thi Na, Ba phan iCng manh Net v6i 

H2O tao thanh dung dich NaOH, Ba(0H)2 va khi H2t, Cu khong phan CTng, Ta 

nhan ra du'dc Cu. 

PTHH: 

2Na + 2H2O 2NaOH + H z t 
Ba + 2H2O Ba(0H)2 + H2t 

+ Cho dung dich H2SO4 vao hai dung djch tao thanh 6 tren, dung dich 

nao tao ket t i ia trang la dung djch Ba(0H)2 ta nhan ra du'dc kim loai Ba, kim 

loai con lai la Na. tao BaS04 ket tua con Na2S04 tan 

PTHH: 

Ba(0H)2 + H2SO4 -> BaS04 l + 2H2O 

Cau 15 . Hay phan biet S, Fe, C, CuO bang phu'dng phap hoa hoc. 

Hu'dngdan: 

- Trich mau thCr, danh dau. 

- Chon thuoc thii ': O2 khong khi, dung djch HCI, dung djch Ba(0H)2. 

- Cach lam: 

+ Nung cac chat da cho vdi O2 cua khong khi thi chat nao chay trong O2 

sinh ra chat ran mau nau do (FezOs) do la Fe. Chat nao khong phan Crng, van 
giiJ nguyen mau do la CuO. Chat nao chay trong O2 sinh ra khi, thi chat ban 
dau la S va C. 

PTHH: 

4Fe + 3O2 2Fe203 {nau dd) 
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S + O2 SOz t 

C + O2 - > C 0 2 t 

CuO khong chay trong O2 nen van c6 mau den. 

+ Cho hai khi qua dung dich KMn04 thi c6 mot khi lam mat mau dung 
dich thuoc t im do la SO2, khi con lai khong lam mat mau dung dich thuoc t im 
la C02- Ta nhan biet du'dc SO2, qua do nhan biet du'dc S. 

PTHH: . u M T o 

5SO2 + 2KMn04 + 2H2O ^ 2MnS04 + K2SO4 + 2H2SO4. 

Cau 16. Hay phan biet Na2C03, NaHCOs, CaCOs bang phu'dng phap hoa hoc. 

Hitclng dan: 
- T r i c h mau thu', danh dau. •-

- Chon thuoc thiT: H2O, dung dich CaCb. 

- Cach lam: 

+ Cho ca 3 chat vao H2O thi nhan biet du'dc CaCOs do CaCOa khong tan 

trong nu'6c. Hai chat con lai tan trong nu'dc thanh dung djch. 

+ Cho hai dung djch Na2C03 va NaHCOs vao CaCb, chat nao cho ket tua 

trang thi do la Na2C03, chat con lai la NaHCOa, khong phan iTng vdi CaCb. 

PTHH: 

NajCOs + CaCl2 - > CaCOs^ + 2NaCI 

Cau 17 . Trinh bay phu'dng phap hoa hoc tach rieng tCrng kim loai Ag, Cu ra 

khoi hon hdp cua chung. 

Hitdng dan: 

- Ta CO sd dd tach cac kim loai nhu' sau: 

Ag 
Cu 

H C I 

d o t c h a y , IQC 

CUCI2 

Ag 

Oien phan dung djch CuCb ta du'dc kim loai Cu. 

- Cach lam: 

Cho hon hdp 2 kim loai tac dung hoan toan vdi O2, hoa tan chat ran tao ra 

trong dung dich HCI M, IOC tach dung dich thu du'dc, c6 can, rCra sach, lam kho 

hoa tan trong nUdc roi dem dien phan dung dich CuCb ta du'dc kim loai Cu: 

- C a c PTHH: 

2Cu + O2 -> 2CuO £ (H0 ; ' ' 

CuO + 2HCI -> CUCI2 + H2O 

CUCI2 > Cu + CI2 



Cau 18. Neu phi/dng phap hoa hoc tach Al ra khoi hon hdp: Al, Cu, Ag, Pb. 
HWdng dan: 
- Cho dung djch NaOH vao hon hdp ban dau, Ipc lay dung djch thu du'dc. 

Do trong cac kirn loai ban dau chi c6 Al tan trong NaOH dir, nen dung dich sau 
phan uTig gom NaAI02 va NaOH M. Sue CO2 vao dung djch do thu du'dc ket tua 
AI(0H)3. Lpc lay ket tua va nung den khoi lu'dng khong doi ta thu du'dc AI2O3. 
Dien phan nong chay AI2O3 ta thu du'dc Al tinh khiet. 

-CacPTHH: " 

2AI + 2NaOH + 2H2O ^ ZNaAIOz + SHzt 

NaAI02 + CO2 + 2H2O ^ AI(OH)3 4' + NaHCOs 

2AI(OH)3 — ^ AI2O3 + 3H2O 

AI2O3 > 2AI + 3/2O2 
Cau 19. Trinh bay phu'dng phap hoa hoc tach rieng tuTig oxit Si02, AI2O3, 

Fe203 ra khoi hon hdp cua chung. 
HWdng dan: 
- Cho hon hdp cac oxit ban dau tac dung vdi dung dich axit HCI, ta thay: 

+ Si02 khong tac dung vdi HCI, vay Ipc chat ran khong tan thu du'dc Si02. 
Cac PTHH: 

AI2O3 + 6HCI ^ 2AICI3 + 3H2O 
Fe203 + 6HCI ^ 2FeCl3 + SHzO 

+ Dung djch hon hdp AICI3, FeCb thu du'dc cho tac dung vdi dung djch 
NaOH du ta thu du'dc dung dich NaAIOz, NaOH va ket tua Fe(0H)3. Lpc ket 
tua, nung d nhiet do khong doi thu du'dc Fe203. Dung djch con lai sue CO2 vao 
thu du'dc ket tua AI(0H)3. Lpc lay ket tiia va nung den khoi lu'dng khong doi ta 
thu du'dc AI2O3. 

CacPTHH: • • 

3NaOH + FeCb 3NaCI + Fe(0H)3>l' 

3NaOH + AICI3 -> 3NaCI + AI(OH)3 4 

NaOH + AI(0H)3 ^ NaAI02 + 2H2O. 

NaAI02 + CO2 + 2H2O ^ AI(0H)3>1 + NaHC03. 

, • 2AI(OH)3 — ^ AI2O3 + 3H2O. 

jj 20: Hoan thanh sd do phan ufng: 

pe FeCl2^=^FeCl3 -> Fe(0H)3 -> Fe203 ^ Fe2(S04)3 

Fe(N03)3 Fe(N03)2 ^ Fe203 w^a^c - KI ,M . 
Hitdngdan: 

Fe + 2HCIFeCb + H2 
FeCb + Zn — Fe + ZnCb ' -
2FeCl2 + CI22FeCl3 
2FeCl3 + Fe3FeCl2 
FeCb + 3Na0H ^ Fe(0H)3i + 3NaCI 

2Fe(OH)3 '" > Fe203 + 3H2O 
Fe203 + 3H2SO4 Fe2(S04)3 + 3H2O 
Fe2(S04)3 + 3Ba(N03)2 -> 2Fe(N03)3 + 3BaS04i 
2Fe(N03)3 + Fe -> 3Fe(N03)2 

2Fe(N03)2 — ^ Fe203 + 4N02t + |o2T 

PHAN 2: BAI TOAN HOA HOC 
I. Phu'dng phap tang giam khoi lu'dng 
1. Phu'dng phap 

Di/a vao SLT tang hoac giam khoi lu'dng khi thi/c hien qua trinh chuyen hoa 
mot hay nhieu mol chat phan CCng thanh mot hay nhieu mol san pham tao 
thanh, tCr do ta c6 the tinh du'dc so mol cac chat tham gia qua trinh phan 
hay san pham. 

Phu'dng phap tang giam khoi lu'dng cung du'dc ap dung khi biet du'dc so 
"lol cac chat tham gia phan tCng {hoac so mol cac san pham tao thanh) sau 
phan LTng de tinh khoi lu'dng tang hoac giam. 

Cd sd cua phu'dng phap: ' 
Ta xet VI du sau day: 
Khi cho kim loai Zn vao dung djch CUSO4 se xay ra phan iTng: 

Zn + CUSO4 -> ZnS04 + Cu r v iv 
1 mol : 65g 64g 

Gia thiet tat ca Cu thoat ra deu bam vao thanh Zn, ta thay khoi lu'dng 
^̂ anh Zn se tang len, vi c({ 1 mol Zn phan uYig {c6 khoi iWdng 65 gam) se thu 
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6Mc 1 mol Cu (CO khoi Iwang 64 gam) thi I<h6i lu'dng thanh Zn se giam (65 ^ 
64) = 1 gam. Du'a vao sy chenh lech ve khoi lu'dng, ta c6 the ti'nh cu the s6 
mol CLia Zn, CUSO4 da phan iTng cung nhu" so mol cua Cu va ZnS04tao thanh. 

Ngu'dc lai, neu biet so mol Zn va CUSO4 tham gia phan Lfng ta se ti'nh duo^ 
khoi lu'dng thanh Zn tang them bao nhieu gam. 

Cac dang bai tap thi/dng gap: 
1. Phan L/ng cua kim loai vdi axit .,• -

2. Phan Lfng cua kim ioai v6i dung dich muoi ' ' * 
3. Phan ttng cua oxit kim loai vdi axit 

4. Phan Ctng cua oxit kim loai vdi cac chat khu'nhu'CO, H2.. 

2. Cac trirdng hdp ap dung ' 
2.1. Phan utng cua kim loai vdi axit. 

Vi du 1: Hoa tan hoan toan 5,5 gam hon hdp bgt X gom hai kim loai Al va 
Fe trong dung dich HCI au-, sau phan LTng thay khoi lu'dng dung dich tang len 
5,1 gam. 

Ti'nh thanh phan % ve khoi lu'dng cua hai kim loai trong hon hdp X. 
Hr/dng dan: 
Theo bai ra ta c6 cac PTHH 

2AI + SHCI 2AICI3 + 3H2t (1) 

Fe + 2HC1 -> FeCb + (2) 

Theo dinh luat bao toan khoi lu'dng ta c6 ' 

mddtang = rPkim loai ~ Hl̂ ^ 

- * m̂ ^ = 5,5 - 5,1 = 0,4 gam 

'••I = 0'2 (mol) 
i Goi so mol Al va Fe trong hon hdp X Ian lu'dt la a va b, theo bai ra ta c6 he PT. 

27a + 56b = 5,5 
Ta CO he phu'dng trinh: a = 0 , l 

|a + b = 0,2 ^ [ b = 0,05 

- » mAi = 2,7 gam; mpe = 2,8 gam 

Vay: Phan tram ve khoi lu'dng cua kim loai trong hon hdp X la 

%mAi = ~ X 100% = 49,1 % ; %mFe = 50,9 % . 
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\fi du 2: Hoa tan hoan toan 1,1 gam hon hdp bpt hai kim loai Fe va Al can x ml 
dung dich H2SO4 0,2M loang- Sau phan LTng thu du'dc dung djch D va khi 
khong mau E. Co can dung dich D thu du'dc 4,94 gam muoi khan. Tinh the 
ti'ch khi E thoat ra (d-cf/ r̂fc). 
Hu'dngdan: 
Theo bai ra ta c6 cac PTHH 

2AI + 3H2SO4 ^ Al2(S04)3 + SHzt 

Fe + H2SO4 ^ FeS04 + Hzt 

Ta C 6 : n̂ ^ = "^^2- ' ^muo\ nikim loal + '^5Q2-

m 2 = 4 , 9 4 - 1 , 1 = 3,84 gam ; 

nH2 = 0,04 mol 

- > = 0,04x22,4 = 0,896 (Ift) = 896 ml. 

2.2. Phan u'ng cua Idm loai vdi dung djch muoi 

Vi du 3: Nhung thanh Zn va thanh Fe vao cung mot dung dich CUSO4. Sau 1 
th6i gian, nhac hai thanh kim loai ra, thi trong dung dich thu du'dc CM cua 
ZnS04 bang 2,5 Ian CM cua FeS04. Mat khac khoi lu'dng dung djch giam 
0,11 gam. 

Hay xac dinh khoi lu'dng Cu bam tren moi thanh kim loai. 

Hu'dng dan: 

Oat so mol CUSO4 da phan u'ng vcfi Zn, Fe Ian lu'dt la a, b. 

Theo gia thiet = 2,5 + CUSO4 
'̂ FeS04 

-> J = 2,5-> a - 2 , 5 b = 0 (*) 
b 

Cac PLTHH xay ra 

Zn + CUSO4 ZnS04 + Cu (2) 

Fe + CUSO4 FeS04 + Cu (3) 

San pham tao thanh la Z •'SO4, Fe SO4 

Theo tang giam khoi lu'dng thi: 

Khoi lu'dng dung djch tang do Zn phan u'ng la: 

a.(65«<S4) gam 
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Hifdng dan: 
Goi CTPT cua oxit sat la FCxOy, ta c6 PTHH 

FexOy + yH2 > xFe + yHzO (1) 

motrongoxit= m oxit " TiFe = 3,2 gam —> no = = 0,2 (mol) 
16 

8 4 
- mpe = 1 1 , 6 - 3,2 = 8,4 gam -> npe = = 0,15 (mol). 

56 

npe: no = 0,15 : 0,2 = 3:4 — CTPT cua oxit sat la Fe304. 

I I . PhUdng phap phan tuT khoi, nguyen tuT khoi kirn loai trung binh 

1. Phurdng phap 
- Bai toan cho hon hc(p hai nguyen to {hoachcfp chat cua hai nguyen to dd) 

CO cung hoa tri c6 ti'nh chat hoa hoc giong nhau tac dung vdi hdp chat nao do 
{axit, bazcf hay muoi...), sau phan utig thay thoat ra x lit chat khi hoac thu 
du'dc y gam muoi.... Bai toan dat ra la tim ten nguyen to hoac CTPT hdp chat 
do. De giai loai toan nay ta c6 the dung phu'dng phap trung binh, de hieu ro 
phu'dng phap ta xet mot so vi du minh hoa sau. 

- Cac cong thiiTc ti'nh nguyen tu" khoi {hoacphan tLtkhot) trung binh 
M = nihil (1) 

— Mjnj + M2n2 . . . r: , 
M = ^ (Ml < M < M2) (2) 

M = Mi.ai + M2.a2 + . . Mn.an (3) 
(Trong do aj, 32, .dnla % so mol hay thetich cac chat c6 tong = 100% = f) 

2. Cac VI du 

Vi du 1: Cho 4,6 gam hon hdp gom Rb va mot kirn loai kiem R tac dung v6i 
nu'dc, thu du'dc dung djch kiem D. De trung hoa dung dich nay can dung 800 
ml dung djch HCI 0,25M. 
1. Xac djnh ten kim loai R. 

2. Ti'nh thanh phan % ve khoi lu'dng cua hai kim loai trong hon hdp ban dau. 
Hitdng dan: 

1. Goi cong thiTc chung cua hai kim loai la M 

PTHH: 2M + 2H2O -> 2M0H + H2 (1) 

MOH + HCI MCI + H2O (2) 

H k i m N i = riMoH = 0 , 8 x 0 , 2 5 = 0,2 (mol). 
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0,2 

^ j . 1;̂^̂  = 8 5 > 23 nen nguyen tCr khoi cua kim loai kiem R < 23 

(viat khac R la kim loai kiem R la Li (M = 7) 
2. Goi so mol cua Rb va Li trong hon hdp Ian lu'dt la x va y. 

85x + 7y = 4,6 fx = 0,041 mol 
X + y = 0,2 [y = 0,159 mol 

Ta CO he phu'dng trinh 

Vay: %mRb = " ' "^^.T^^ x 100% = 75,76% 
4,b 

%mLi = 24,24%. 
VI dM 2: Cho 3,3402 gam hon hdp hai kim loai A, B d hai chu ki ke tiep nhau 

va thupc nhom I I A tac dung het vdi dung djch axit HCI oi/thay thoat ra 
1,344 lit khf H2 {dktd). Tim ten hai kim loai tren. 
Hitdngdan: 

Goi cong thCTc chung cua 2 kim loai A, B la M , theo bai ra ta c6 PTHH: 

M + 2HCI MCI2 + H2 (1) 

= 0,06 (mol) 

Nguyen tCi" khoi trung binh cua hai kim loai do la : 

- ^ 3^3402 ^ 5 7 -> A < 55,67 < B 
0,06 

Do hai nguyen to thuoc nhom IIA va d hai chu ki lien tiep 

^ A = 40; B = 87 

Vay: A la: Ca{M=40) va B la: Sr (A/ = 87) 

C. BAI TAP AP DUNG 
Bai 1: Hay hoan thanh cac PTHH sau: 

1. Al(r) + . . Al2(S04)3(dd) + H2 (k) 

2. . . + BaCl2(dd) - > BaS04(r) + • • 

3. AICl3(dd) + KOH(dd) -> . . + KCI (dd) 

4. AI(0H)3(r) -> Al203(r) + • • . , V 

5. . . Al(r) + 02(k) 

6. Al (r) + . . Al203(r) 

7. AI2O3 (r) + HNO3 (dd) AI(N03)3(dd) + . • 
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H2 {dktd). Ti'nh khoi li/dng muoi khan thu di/Oc sau khi c6 can dung dich D, 
Bai 24: Hoa tan hoan toan 5,0 gam hon hdp hai kim loai hoat dgng A va B 

trong dung djch axit HCI di/ thu du'dc dung dich D va x mol khi H2 (cTArfc). C6 
can dung djch D thu du'dc 5,71 gam hon hdp muoi khan. Tinh x. 

Bai 25: Cho 6,08 gam hon hdp NaOH va KOH tac dung v6i dung dich HCI {vCr^ 
du) thu du'dc dung dich D. Cd can dung djch D thu du'dc 8,3 gam hon hdp 
muoi. Tim so mol cua NaOH va KOH trong hon hdp. 

Bai 26: Nhung mot thanh Cu nang 9,8 gam vao 400 ml dung djch AgNOs 0,1M. 
Sau mot thdi gian, lay thanh Cu ra khoi dung dich va can lai thay khoi lu'dng 
thanh Cu la 12,08 gam. Hay tfnh CM cua dung dich AgNOa sau phan iTng. 

Bai 27: Hoa tan 40,9 gam hon hdp hai mudi A2CO3 va BCO3 trong dung dich 
axit HCI <iu thu du'dc dung dich D va 6,72 lit khi CO2 {dktd). Co can dung 
djch D, tinh khoi lu'dng mudi khan thu du'dc. 

Bai 28: Ngam mot thanh Zn vao 200 ml dung djch AgNOa 0,1M. Sau mot th6i 
gian lay thanh Zn ra, sau do cho dung dich axit HCI vao dung dich vCfa thu 
du'dc thi khong c6 hien tu'dng gi xay ra. Hoi sau thi nghiem khoi lu'dng 
thanh Zn tang bad nhieu gam? 

Bai 29: Cho 72,6 gam hon hdp A gom ba muoi CaCOa, Na2C03 va K2CO3 tac 
dung het vdi dung dich axit HCI, thu du'dc 13,44 lit khi CO2 {dktc). Tinh khoi 
lu'dng hon hdp muoi dorua thu du'dc. 

Bai 30: Ngam mot thanh kim loai Pb trong dung dich AgN03, sau mot thdi 
gian khoi lu'dng dung djch thay doi 0,8 gam. Sau thi nghiem khoi lu'dng 
thanh Pb tang x gam. Tim x. (Gia sir tat ca kim Idai thoat ra deu bam vao 
thanh kim Pb) 

Bai 31: Hon hdp A gdm hai kim loai Fe va Zn. Lay 2,98 gam hon hdp A cho 
vao binh dytig 200 ml dung djch axit HCI 1,0 M, sau khi phan Crng hoan 
toan CO can hon hdp trong binh {trong dieu kien khong cd 0^) thu du'dc 
6,53 gam chat ran. Tinh the tich khi H2 giai phong {dktd). 

Bai 32: Ngam mot thanh Fe trong dung dich CUSO4. Sau mot thdi gian phan 
iTng, lay la Fe ra, ruTa nhe, lam kho va can lai thay khoi lu'dng tang 1,6 gam. 
Hay tinh khdi lu'dng Cu bam vao thanh Fe. 

Bai 33: Hoa tan mot it hon hdp A gom hai kim loai kiem X, Y (X, Y thuoc hai 
chu ki lien tiep trong bang tuan hoan) vao nu'cfc thu du'dc dung dich D va 
0,336 lit khi H2 {dktd). Cho ung djch axit dHCI da vao dung dich D, sau do c6 
can dung dich san pham thu du'dc 2,075 gam hon hdp mudi khan. Xac djnh 
ten hai kim loai X va Y. 

j 34: Hoa tan het 4,60 gam hon hdp hai muoi cacbonat cua hai kim loai X 
va ^ {K y l3 hai kim loai ke tiep nhau trong nhom IIA) bang dung djch axit 
HCI du" thu du'dc 1,12 li't CO2 {dktdj. 
Hay xac dinh ten hai kim Idai X va Y. 

35: Chia m gam mpt hon hdp A gdm Fe203 va Fe thanh 2 phan bang nhau: 

- Phan 1. Cho khi CO di/ cJi qua d nhiet do cao thu du'dc chat ran c6 khoi 
lu'dng giam 4,8 gam so vdi hon hdp ban dau. 

- Phan 2. Ngam trdng dung dich CUSO4 di/, sau phan LTng khoi lu'dng chat 
r3n tang them 0,8 gam. 

Tim m. 
Bai 36: Dung dich D chiTa hai mudi AgN03 1,0M va Cu(N03)2 x M. Chd 500 ml 

dung dich D tac dung vdi 24,05 gam hon hdp A gdm KI va KCI thu du'dc 37,85 
gam ket tua va dung djch E. Ngam mot thanh Zn vao dung djch E, sau khi 
phan Crng ket thuc phan iTng lay thanh Zn ra, rCra sach can than va can lai 
thay khoi lu'dng thanh Zn tang them 22,15 gam. 

1. Tfnh thanh phan % ve khoi lu'dng cua hai mudi KI va KCI trong hon hdp A. 

2. Nong do CM cua Cu(N03)2 trong dung dich D. 
Bai 37: Khi cho 3,10 gam hon hdp hai kim Idai kiem X, Y {biet chung d hai 

chu kike tiep nhau trong bang tuan hoan) tac dung vdi 47,0 gam nu'cfc thay 
thoat ra a li't khi H2 {dktd). Dung dich thu du'dc cd tdng nong do % cac chat 
tan la 9,6%. 

1. Hay tim a. 

2. Xac djnh ten hai kim loai kiem X, Y. 

Bai 38: Hoa tan hoan toan 17,0 gam hon hdp A chtfa hai kim loai kiem X, Y 
thupc hai chu ki lien tiep vao nu'dc, sau phan ung thu du'dc 6,72 lit khf H2 

{dktd). 

1. Xac dinh ten hai kim bai kiem X, Y. 
2. Xac dinh thanh phan % ve khdi lu'dng cua moi kim loai trong hon hdp A. 

Bai 39: Hon hdp X gdm hai mudi cacbdnat cua hai kim Idai A, B {A, B la hai 
kim loai ke tiep nhau trong nhom IIA). Hoa tan hoan toan 3,6 gam hon hdp 
X trong dung dich HCI thu du'dc khi Y. Chd toan bp khf Y hap thu hoan 
toan vao 3,0 Ift dung dich Ca(0H)2 0,015 M, ket thuc phan Crng thu du'dc 
4,0 gam ket tua. 

^ 1. Xac dinh hai kim Idai A, B. 
I 2. Xac dinh thanh phan % ve khoi luWng cua cac mudi trdng hSn hdp X. 
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Bai 56: Trpn 5,4g Al vdi 4,8g FeaOa roi nung nong de thi/c hien phan 
Crng nhiet nhom. Sau phan Crng ta thu du'dc m(g) hon hdp chat ran. 
Tim gia tri m la gam. 

Bai 57: Co 2 la sat khoi lu'dng bang nhau va bang 11,2g. Mot la cho tac dung 
het vdi khf do, mot la ngam trong dung djch HCI du". Tinh khoi lu'dng sat 
clorua thu du'dc. 

Bai 58: Cho 17,5 g hon hdp gom 3 kirn loai Fe, Al, Zn tan hoan toan trong 
dung dich H2SO4 0,5 M ta thu du'dc 11,2 Ift khi hidro (dktc). Tinh the ti'ch 
dung dich axit toi thieu phai dung va khoi lu'dng muoi khan thu du'dc. 

Bai 59: Hon hdp A gom FeO, Fe203, Fe304. Nung nong m(g) hon hdp A trong 
ong s(i roi cho luong CO di qua. Sau khi ket thuc thf nghiem, ngu'di ta thu 
du'dc 20,4 g chat ran B va 8,96 lit khi D d dktc, c6 ti khoi so vcfi H2 la 20. 
Tfnh gia tri cua m. 

Bai 60: Nung 13,4 gam muoi cacbonat cua M hoa tri I I , thu du'dc 6,8gam mot 
chat ran va khi X. Cho X hap thu vao 75ml dd NaOH IM. Tinh khoi lu'dng 
muoi khan thu du'dc. 

Bai 61: Dot chay hoan toan 4,04 gam mot hon hdp kim loai gom Al, Fe, Cu 
thu du'dc 5,96 gam hon hdp 3 oxit. Hoa tan het hon hdp 3 oxit bang dung 
djch HCI 2M. Tinh the tich HCI can dung. 

Bai 62: Hoa tan hoan toan hon hdp gom 0,27 gam bot nhom va 2,04 gam bgt 
AI2O3 trong dung dich NaOH du' thu du'dc dung dich X. Cho CO2 du' tac 
dung vdi dung dich X thu du'dc ket tua Y, nung Y d nhiet dp cao den khoi 
lu'dng khong doi thu du'dc chat ran Z. Tim khoi lu'dng cua Z? 

Bai 63: Dot chay 6,72 gam bot Fe trong khong khi thu du'dc hon hdp X gom 
FeO, Fe304, Fe203. Oe hoa tan X can dung vCTa het 255ml dung djch chCra 
HNO3 2M, thu dUdc V lit khf NO2 (san pham khCf duy nhat, do dktc). Tim gia 
tri V lit thu du'dc. 

Bai 64: Lay a mol NaOH hap thu hoan toan 2,64 gam khi CO2, thu dUdc dung 
200ml dung dich D. Trong dung djch D khong con NaOH va nong dp cua 
ion COi^' la 0,2 mol/l. Tim so mol cua a? 

Bai 65: Hon hdp chat X gom 0,1 mol Fe203 va 0,1 mol Fe304. Hoa tan hoan 
toan X bang dung dich HCI dU, thu dUdc dung dich Y. Cho NaOH dU vao Y, 
thu dUdc ket tua Z. Lpc lay ket tua, rda sach roi dem nung trong khong khi 
den khi khoi lUdng khong doi thu dUdc m gam chat ran T. Tfnh khoi lUdng 
chat ran T thu dUdc. 

lOX 

Theo bai ra ta c6 he phu'dng trinh: 

D. HtfOfNG DAN GIAI 
i : Hoan thanh cac PTHH sau: 

1. 2Al(r) + 3H2S04(dd) Al2(S04)3(dd) + 3H2{k) 

2. Al2(S04)3(dd) + 3BaCl2(dd) 3BaS04(r) + 2AICl3(dd) 

3. AiCl3(dd) + 3K0H(dd) -> AI(0H)3(r) + 3KCI (dd) 

4. 2Al(OH)3(r) -> Al203(r) + 3H20(k) 

5. 2Al203(r) ^ 4AI(r) + 302 (k) 

6. 4AI (r) + 3O2 (k) - » 2Al203(r) 

7. Al203(r)+ 6HN03(dd) ^ 2AI(N03)3(dd) + 3H20(i) 

Bai 2: Gpi R la ki hieu chung cua hai kim loai A va B 

Gpi n la hoa tri trung binh cua hai kim loai A va B 

Gpi a la tong so mol ciia hai kim loai 

Phu'dng trinh hoa hpc xay ra la 

2R + 2n HCI ^ 2RCIn + n H2 (1) 

Mol: a na a 0.5 na 

Ra = l l , 2 
(R + 35,5n)xa = 39,6 

Giai he phu'dng trinh tren ta c6 na = 0,8 

Theo phUdng trinh hpa hpc ta CP: n̂ ^ = 0,5x0,8 = 0,4 (mpl) 

Vay the tfch khf H2 la: V̂ ^ = 0,4 x 22,4 = 8,96 (Ift). 

Bai 3: Thep gia thiet trpng 100 tan gang cp 95 tan sat. 

Khpi lUdng Fe can dieu che la: 95 x = 98,96 (tan) 

PTHH luyen gang: Fe304 + 4C0 ->• 3Fe + 4 CO2 

232 (gam) 3x56 (gam) 

232 tan -> 3x56 tan 

-> Khdi lUdng Fe304 can dung la: 

X = 2 3 2 x 9 1 % ^ ^3^^gg (̂ .̂ ^ 
3 X 56 

Vay: Khpi lu'dng quang can dung la: 

136,66 X — = 170,82 (tan) 
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+ Hai dung dich con lal, Fe bi thu dpng hoa va khong tham gia phan LTI,,̂  

lay dung dich sau phan Crng giu'a Fe va HCI tac dung vdi 2 dung djch c6n 
lal, dung djch nao tac dung thay giai phong khi mau nau la mau HNO3 dac 
ngupi. Chat con lai la H2SO4 dac ngupi. 

PTHH: 3FeCl2 + 6HNO3 aacnguoi Fe(N03)3 + 2FeCl3 + 3NO2 + SHjO 
Bai 9: - Tri'ch mau thu", danh dau 

- Chpn thuoc thir: Dung dich HCI 
- each nhan biet: 

Hoa tan cac mau thu" trong dung dich HCI, neu khong c6 khi thoat ra la 
Fe304. 
Ta CO PTHH. 

Fe + 2HCI -> FeCl2 + Hzt (1) 

FeS+ 2HCI ^ FeCb + H2St (2) 

Fe304 + 8HCI -> FeCl2 + 2FeCl3 + 4H2O (3) 

Con hai chat ran Fe va FeS, chat ran nao bi hoa tan trong dung dich sau 
phan Crng (3) la Fe, chat ran con lai la FeS. 

PTHH: Fe + 2FeCl3 ^ 3FeCl2 

Bai 10: - Trich mau thu", danh dau 

- Chpn thuoc thCr: Dung dich HCI 

- Cach nhan biet: 

Cho dung dich axit HCI vao cac mau thii', hien tu'dng 

- Mot mau xuat hien khi mui triTng thoi la FeS 

FeS + 2HCI ^ FeCl2 + H2S t {mui trutig thof) (1) 
- Mot mau xuat hien khf mui truTng thoi va chat ran mau vang ~^ la FeS2 

FeS2 + 2HCI -> FeCb + HzSt + s {muitrutig thoi + Smau vang) (2) 
- Mot mau xuat hien khf ~^ la FeCOs 

FeC03 + 2HCI ^ FeCb + COzt + H2O {c6bqtl<hf) (3) 

- Mot mau khong c6 hien tu'dng gi la Fe203 

Fe203 + 6HCI -> 2FeCl3 + 3H2O (4) 

Bai 11: Gpi kim loai can tim la R {c6 hoa tri n). 

Gpi khoi lu'dng cua moi thanh kim loai la x, so mol kim loai phan uTig vdi 

moi dung djch la a. 
Cac PTHH xay ra: 

2R + nCuCb ^ 2RCIn + nCu (1) 

2R + nCdCIa 2RCIn + nCd (2) 
Theo phu'dng phap tang giam khoi lu'dng ket hpp PTHH (1), (2) ta c6 

'64na 

Khoi lu'dng thanh thLT nhat tang = 

Khoi lu'dng thanh thLC hai tang = 

TCr (1) va (2) 

Ra 

^ - R a ^ 
/ _ 

100 

M 
100 

(*) 
5 !>-••". 

(**) 

^ 2 ^ = l h a y R = 28n 
56n-R 7 

_^ n = 2, M = 56 la nghiem thoa man 

Vay: Kim loai R la Fe. 

Bai 12: 1. Theo bai ra ta c6 cac PTHH: 

Fe203 + 6HCI ^ 2FeCi3 + 3H2O (1) 

a 6a 2a (mol) 

Cu + 2FeCl3 CUCI2 + 2FeCl2 (2) 

2a a 2a (mol) 

Vi kim loai Cu du', nen FeCb phan iTng het. Do do dung djch D gom CuCb 

(a mof), FeCb {2a mol) va HCI du'. 

Khi nhung thanh Mg vao dung dich D, cac PTHH: 

Mg + CUCI2 MgCb + Cu (3) 

Mg + FeCl2 ^ MgCb + Fe (4) 

Mg + 2HCI MgCl2 + H2 (5) 

TCr gia, thiet ta c6: n^^^ = 0,05 mol nMgpu-vdiHci = 0,05 mol 

mngpuvdiHci = 0,05 x24 = 1,2 gam 

->nnMgt3ng= 40a + 2x 32a - 1,2 = 4 

->a = 0,05 mol .fe,:..;' 
Vay: m ĝ̂ ô  = 0,05 x 160 = 8 gam; 

mcu = 3,2 + 1 = 4,2 gam 

8 
%m. 100% = 65,57% va % mcu = 34,43% 

Fe203 ^2,2 

nHciphan^ng = 6a + 0,1 = 0,4 (mol) 

Vay: CM HO = ^ = 1,0 (M). 
0,4 

-s?'̂  
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Bai 13. npe = ^ = 0,02 (mol) 
56 

nMg = ^ = 0,01 (mol) 

Khoi luWng cua hon hdp kim loai ban dau la: ^ 

1,12 + 0,24 = 1,36 (g). 
Khoi li/dng kim loai sau phan uYig tang so vdi khoi li/dng hon hdp kim loai 

trirdc phan LTng la: 

1,88 - 1,36 = 0,52 (g). ^ 
Thu' tu* cac phan utig xay ra : 

Mg + CUSO4 -> MgS04 + Cu (1) = f 
Fe + CUSO4 FeS04 + Cu (2) i)* 

Theo (1) ta c6: 0,01 mol Mg phan utig vdi 0,01 mol CUSO4 sinh ra 0,01 mol 

Cu da lam cho khoi lUdng kim loai tSng: 

0,01(64 - 24) = 0,4 (g). 

Vay d phan iTng (2), khoi lu'dng kim loai da tang: 

0,52 - 0,4 = 0,12 (g). 

=>S6 mol Fe da phan Crng vdi dung djch CUSO4 = = 0,015 (mol) [vi 
8 

theo phan utig (2) ta c6, 1 mol Fe phan uTng v6i 1 mol CUSO4 tao ra 1 mol 

Cu da lam cho khoi lUdng kim loai tang (64 -56) = 8 g]. 

^ ncuso4 = O'OIS + 0,01 = 0,025 (mol) 

Cc.so,= 5 ^ = 0 , l ( M ) 
0,25 

Bai 14: Gpi hoa trj cua kim loai M la x, theo bai ra ta c6 PTHH: 

2M + 2xHCI 2MCIx + xHzt (1) 

„ 1,68x50 -
MMphSnu'ng = — = 0,84 gam; 

0,336 
22,4 

Theo phUdng trinh phan utig (1), ta c6 

% = ^ =0,015 (mol). Q < , . 

NM = ^ = i X nH = - X 0,015 M = 28x 
M X " 2 . x 

Nghiem thoa man la: x = 2, M = 56 

V|y. I'm loai M la sat (Fe) 
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i5 : Theo bai ra ta c6 cac PTHH 
Zn + CUSO4 ZnS04 + Cu (1) 
Zn + CdS04 -> ZnS04 + Cd (2) 

-meo gia thiet, ta 06: nc,so4 = ^ = (moO; 

ncdso4 = 1^ = 0,03 (mol) 

J' 
Theo phu'dng phap tang giam khoi lu'dng, ta c6. 

_ Khoi lu'dng thanh Zn giam khi phan utig vdi dung djch CUSO4 la 

0,02 X (65 - 64) = 0,02 gam 

_ Khoi lUdng thanh Zn tang khi phan (ing vdi dung djch CdS04 la 

0,03 X (112-65) = 1,41 gam 
_> Ta thay khoi lu'dng thanh Zn tang Idn hdn khoi lUdng thanh Zn giam. 

Vay: Khoi lUdng thanh Zn tang la: 

(1,41 - 0,02) = 1,39 gam 

Bai 16: Theo gia thiet ta c6: 

250x8 ^„ 
mAgN03 = = 20 gam; 

_ 20x85 _ 
n̂ AgNOa P'ia"'^"9 Yoo 

"AgNOs ban dau = ^ = 0,11765 (mol); 

17 nS' 
"AgNOa f̂ n̂ utig = — = 0,1 (mol) 

PTHH: Cu + 2AgN03 ^ Cu(N03)2 + 2Ag (*) 

Theo gia thiet, khoi lu'dng cua thanh Cu tang la: 

( 1 0 8 - 1 1 5 , 6 ) = 7,6 gam 

-> Khoi lUdng thanh Cu sau phan iTng la: 

(5 + 7,6) = 12,6 gam 

~* "iAgN03 dtr = 20 - 17 = 3 gam 

!0' 

^ 2 ? 

ncu(N03)2 = ^ = 0 , 0 5 (mol) 8 K ' : ; 

~^ "1cu(N03)2 = '̂"^ 9̂ "̂  ! i 

Khoi ludng dung djch sau phan Crng = ( 2 5 0 - 7 , 6 ) = 242,4 gam -of^ 



Vay : % m c , ( , 0 3 ) 2 = ^ 1 0 0 % = 3 , 8 8 % 

%"^AgN03 = ^ = 1,238% 

Bai 17. T h e o bai ra ta CO P T H H : 

Zn + 2 A g N 0 3 ^ Cu (N03)2 + 2 A g i (*) 

T h e o g ia th ie t ta c6: 

"AgNOs = 0,1x0,1 = 0,01 (mo l ) ; 

nznphanifng = -^y^ = 0,005 (tTIOl) 

- > mznphanirng = 65 x0,005 = 0,325 g a m ; 

HAgtaothanh = 0,01 mo l 

rriAgtaothanh = 0,01x108 = 1,08 g a m 

T h e o phLfdng p h a p t ang g i am khoi l i /dng, ta c6 sau khi phan iTng ket thuc, 

kho i l y d n g t h anh k e m tang mo t lu'Png la: 

(1,08 - 0,325) = 0,755 g a m . 

Bai 18: T h e o bai ra ta c6 P T H H : 

Zn + CdS04 ^ ZnS04 + Cdi (*) 

T h e o g ia th ie t ta c6: 

n,,304 = = 0,04 (mo l ) 

- > rizn phan irng = Hcd = 0,04 mo l , 

T h e o phu 'dng phap t ang g i am khoi lu'dng, ket hdp P T H H t ren ta c6. 

0,04x(112 - 65) X 1 0 0 % ^ 2 350/0 

-> a = 80 g a m . 

Vay : Kho i lu'dng t hanh Zn la: 80 g a m . 

Bai 19: T h e o g ia th ie t ta c6: 

n,3S04 = ^ = 0,03 (mo l ) ; ' 

n , , 3 0 4 = ^ = 0,06 (mo l ) . ^ 

P T H H : Zn + FeS04 ^ ZnS04 + Fe (*) 

Mo l : 0,03 0,03 0,03 (mo l ) 
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Zn + CdS04 ZnS04 + Cd (**) 

iviol: 0 ,06 0,06 (mo l ) 

Theo phu'dng p h a p tang g i am khoi lu'dng ta c6: ' 

m z n giam " T lzn phan Crng ~ fTIpe sinh ra „ 

= 0 ,03 . (65 - 56) = 0,27 g a m \5. ** 

mthanh Zn tSng — nicd tao thanh ~ Hlzn phan irng 

= 0 ,06 . (112 - 65) = 2,82 g a m ^ yrsel r 

Vay: Kho i lu'dng t h anh Zn sau phan Cfng la: • 

50 + 2,82 - 0 ,27 = 52 ,55 g a m - ,; iViV 

Bai 20: 1. T h e o bai ra ta c6 P T H H : 

Fe + CUSO4 ^ FeS04 + C u (*) 

Do Fe du- n en CUSO4 d a phan uTng het. T h e o phu 'dng p h a p t a ng g i a m khoi 

lu'dng, a p d u n g ta c6 : A'MM ^ 

Op tang kho i lu'dng c i i a t h anh kirn loai la: A m = 0,8 g a m 

-> ncu = 0,1 mo l 

Vay: m c u bam vao thanh sit = 64x0 ,1 = 6,4 g a m . ofi • 

2. Vay : C^cuso4 =̂  ^ = 0,5 (M) 

Bai 21: T h e o bai ra ta c6 P T H H : 

C u + 2 A g N 0 3 ^ Cu (N03)2 + 2 A g l (*) 

Theo g ia th ie t ta c6: 

2 5 x 4 , 'tiz-v 

m A g N 0 3 = = 193m; . 

1 7 x 1 

•^AgNOj phan î ng = ' = 0 ,017 g a m 

^^mo^ ^anut^g = = 0,0001 (mol), 

nCu phan u.g = ̂ ^ y ^ = 0,00005 (mol) 

~^ nicuphaniitig = 5.10"^x64 = 0,0032 (gam); 

triAg = 0,0001x108 = 0,0108 g a m . 

Theo phu 'dng p h a p t ang g i am khoi lu 'dng, a p d u n g ta c6 

Khoi lu'dng la dSng sau phan uTng la: ^ , 

10 + (0 ,0108 - 0,0032) = 10,0076 g a m . 

,0 :̂/:!] 

.•11'iO 
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Bai 22: Theo bai ra ta c6 PTHH: 
RCI3 + Al ^ AICI3 + R (*) 

Theo gia thiet ta c6: 

Theo phi/dng phap tang giam khoi iiTdng, ap dung ta c6: • iS 

06 tang khoi lu-dng = 0,14(R - 27) = 4,06 gam 
^ R = 56 gam/mol. otl-
Vay: Kim loai R la Fe(sat). 

Bai 23: Theo bai ra ta c6 cac PTHH 
Mg + 2HCI ^ MgCl2 + H2 (1) 

Fe + HCI -> FeCl2 + H2 (2) 

2AI + 6HCI ^ 2AICI3 + 3H2 (3) 

Ta thay, theo cac pu* tren: 
C(i 1 mol H2 thoat ra thi khoi lu'dng muoi tang so vdi khoi lu'dng kim loai la 
71 gam. 

^ Vay: Khoi lu'dng muoi khan thu du'dc la: 

13,1+ l M i x 7 1 = 45,05 gam 
22,4 

Bai 24: Theo phu'dng phap tang giam khoi lu'dng, ap dung ta c6 
Khoi lu'dng hon hdp muoi khan - Khoi lu'dng hon hdp hai kim loai = Khoi 

lu'dng goc -CI 
5,71-5,0 

Vay: na = ' ^ ' = 0,02 

% = \I = 0,01 
1000J3 

Bai 25: Theo bai ra ta c6 cac PTHH 
NaOH + HCI ^ NaCI + H2O (1) 
KOH + HCI ^ KCI + H2O (2) 

Theo phu'dng phap tang giam khoi lu'dng, ap dung ta c6: 
Khi chuyen 1 mol MOH (v6i M la Na, K) thanh 1 mol MCI thi khoi lu'dng tang 

35,5 - 17 = 18,5 gam 

^ n^oH = = 0'12 (mol). 

1 1 « 

Goi so mol cua NaOH va KOH Ian lu'cft la x va y, ta c6: 
8 = 0,04 
b = 0,08 , 'miQC-a: 

[40a + 56b = 6,08 
[a + b = 0,12 

Vay: nNaoH = 0,04 mol va nKOH = 0,08 mol. 

Bai 26: PTHH xay ra: 
Cu + 2AgN03 -> Cu(N03)2 + 2Agl 

Theo phUdng phap tang giam khoi lu'dng, ap dung ta c6: 
Cu" 1 mol Cu phan Cmg thi khoi lu'dng thanh Cu tang: 

2 X 108 - 64 = 152 gam 
Khoi lu'dng thanh Cu tang la: 12,08 - 9,8 = 2,28 gam 

nAgN03 di/ = 0,01 mol 
500 

^CMAgN03 = ^ = 0,025 (M). 
0,4 T txi 

B î 27: PTHH xay ra: 
A2CO3 + 2HCI -» 2ACI+ H2O + CO2 (1) 

BCO3 + 2HCI -> BCI2+ H2O + CO2 (2) 

Theo phu'dng phap tang giam khoi lUdng, ap dung ta c6: 
- Cu" 1 mol CO2 bay len thi khoi lu'dng muoi Clorua thu du'dc tang so vdi 
khoi lUdng muoi Cacbonat ban dau la: 

71 - 60 = 11 gam. it i 
- Theo de bai, khoi lu'dng muoi clorua thu dUdc tang: 

0,3 X 11 = 3,3 gam ^ 
mmuoiciorua = 40,9 + 3,3 = 44,2 gam. ; i-:̂  

B&i28: PTHH xay ra: 

Zn + 2AgN03 -> Zn(N03)2 + 2Agi 
Ap dung phu'dng phap tang giam khoi lu'dng ta c6. *>» m.̂ f̂  

0,2(216-65) 
Tizntsng = ^—^ = 15,1 gam 

CSu 29: Theo bai ra ta c6 PTHH. ' ' 
CaC03 + 2HCI -> CaCb + H2O + CO2 (1) 
Na2C03 + 2HCI ^ 2NaCI + H2O + CO2 (2) 
K2CO3 + 2HCI -» 2KCI + H2O + CO2 (3) 
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13 44 
Theo gia thiet ta c6: rtco^ = ' = 0,6 (mol) 

Theo phi/dng phap tang giam khoi lu'dng, ap dung ta CO ••,*<'' 

Ta thay: GUI' 1 mol khi CO2 bay len thi khoi lu'dng cua muoi Clorua tang so 
vcfi khoi lu'dng muoi cacbonat la: 

71 - 60 = 11 gam. 
Vay: Khoi lu'dng cua muoi Clorua la: 

7 2 , 6 + 11 = 79,2 gam. r 
2.2-14 

Bai 30: Theo bai ra ta CO PTHH. 

^ . Pb + 2AgN03 ^ Pb(N03)2 + 2Ag 
207 gam 216 gam 

Ta thay, khoi lu'dng cua thanh Pb tang len vi khoi lu'dng kim loai Ag thoat ra 
Idn hdn khoi lu'dng kim loai Pb bi hoa tan. 
Vay khoi lu'dng la Pb tang 0,8 gam. 

Bai 31: Theo bai ra ta c6 PTHH tong quat: 
A + 2HCI -> ACI2 + H2 

TathaynA < ^ = 0,0532 (mol) 
56 

-> nHci = 0,2 mol > 2nkimioai 
Axit du', kim loai phan iTng het. 

Theo phu'dng phap tang giam khoi lu'dng, ap dung ta c6 
V Cur 1 mol kim loai phan Crng tao ra 1 mol muoi Clorua thi khoi lu'dng se tang 

71 gam. : 
Theo de bai, khoi lu'dng muoi clorua da tSng so vcfi khoi lu'dng kim loai la : 

6,53 - 2,98 = 3,55 gam 

-> nkim loai phan ling = ~ ^ ' ^ ^ (mol) 

' -> n̂ ^ = nkim loai phan ling = 0,05 mol 

Vay: VH^ = 0,05 x 22,4 = 1,12 (lit). # S 

Bai 32: Theo bai ra ta c6 PTHH: 

Fe + CUSO4 FeS04 + Cu 

Theo phu'dng phap tang giam khoi lu'dng, ap dung ta c6 

CLT 1 mol Fe phan uTng gai phong 1 mol Cu thi khoi lu'dng thanh Fe tang mpt 
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iL/dng la: 64 - 56 = 8 gam. 
Vay: X mol Fe phan Cmg -> khoi lu'dng thanh Fe tang 1,6 gam 

= 0,2 mol. o;j; ; 
Vay: Khoi lu'dng Cu bam vao thanh Fe la: 6 4 x 0 , 2 = 12,8 gam. 

gai 33- Chung cua hai kim loai kiem X, Y la M (M 
cung la nguyen tirkhoi trung binh cua Xva Y). 
Cac PTHH xay ra: 

2M + 2H2O 2M0H + H2 • 

MOH + HCi ^ MCI + H2O (2) 

TLT gia thiet, ta c6: n̂ ^ = = 0,015 (mol) 
22,4 

_> nMci = nM = 0 , 0 1 5 x 2 = 0,03 (mol). 

_>(M + 3 5 , 5 ) = = 69,167. 

M = 69,167 - 35,5 = 33,667; ma X < M < Y. 

Vay: Hai kim loai kiem X va Y la Na {M = 2S)vaK{M = 39). 

Bai 34: Goi cong thu'c hoa hoc chung cua hai muoi cabonat cua hai kim loai X 

va Y la M CO3 (M cung la nguyen tit khoi trung binh cua X va Y). 

PTHH xay ra: 

MCO3 + 2HCI ^ MCI2 + H2O + CO2 (*) 

TCrgia thiet, ta c6: n^o, = = 0,05 (mol) 22,4 

M + 60 = ^ = 9 2 
0,05 

-> M = 32 g/mol; ma X < M < Y 
Vay: Hai kim loai can tim la Mg (A/ = 24)vhQa{M = 40). 

Bai 35: 

A'efp/7a/7 i . PTHH xay ra: 
Fe203 + 3C0 2Fe + 3 C O 2 (1) 

-> khoi lu'dng chat ran giam chi'nh la khoi lu'dng nguyen to 0 trong oxit sat 

no= ^ = 0 , 3 (mol) 
16 

nFe,03 = 0 , 1 (mol) '''' 
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Xetphan 2. PTHH xay ra: 
Fe + CUSO4 ^ Cu + FeS04 (2) 

Theo phi/dng phap tang giam khoi li/dng, ap dung ta c6: 
Am 0,8 _ . , 

npephanutig = ^. = ~ = 0,1 (mol) 
5 4 - 5 5 8 

npe = 0 , 1 (mol). t.\

Bai 36: 

1. Ngam thanh Zn vao dung djch E ma khoi luWng thanh Zn lai tang chutig to 

trong dung dich E van con du' AgNOs -> Hai muoi KCI va KI da phan uTig het. 

PTHH. AgNOa + KI ^ KNO3 + A g l i (1) 

AgNOa + KCI ^ KNO3 + AgCli (2) 

Gpi so mol KI va KCI Ian lu'dt la a va b, ta c6 he phu'dng trinh 

166a + 74,5b = 24,05 fa = 0,1 

" 235a +143,5b = 37,85 ^ j b = 0,1 

mKi = 16,6 gam; mKci = 7,45 gam 

Vay: % mKi = 69,02% va % mKci = 30,98% 

2. TLr ket qua tren ta c6: n^gNOj (D) = 0,5 mol; 

nAgN03(i)vJ(2) = 0,2 mol. 

^ "AgNOs = 0'5 - 0,2 = 0,3 (mol) ' 

Khi nhung thanh Zn vao dung djch E, cac phan uTig xay ra 

Zn + 2AgN03 -> Zn(N03)2 + 2Ag (3) 

Zn + Cu(N03)2 ^ Zn(N03)2 + Cu (4) 

Khi AgNOs phan u'ng het, theo phu'dng phap tang giam khoi lu'dng ta thay 

khoi lUdng thanh Zn tang la: 

0,3 X 108 - 0,15 X 65 = 22,65 gam 

Jii gia thiet, ket hdp phan u'ng (4) 

khoi lu'dng thanh Zn phai giam mot lu'dng la: 

2 2 , 6 5 - 2 2 , 1 5 = 0,5 gam 

Ta thay: CLT 1 mol Zn phan uTig thi khoi lu'dng kim loai giam: 

6 5 - 6 4 = 1,0 gam 

"cu(N03)2 (4) = = 0,5 (mol) 

Vay: Cc,(,03,2 = H = 
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Q ,.r , 

isH 

Bai 37: Goi cong thiTc chung cua hai kim loai kiem X, Y la M (M cung la 
nguyen tit khoi trung binh cua hai l<im loai dd). 
PTHH xay ra. 

2M + 2H2O -> 2M0H + Hz 

Gpi so mol H2 bay ra la x, theo PTHH tren 

nMoH = 2x mol. 

_),mMoH = 2x.(M + 1 7 ) = (3,1 + 34x) gam. 

Ap dung dinh luat bao khoi lu'dng, ta CP: 

rridung djch sau p.LT = kim loai + Hlnu'dc ~ fTlH 

= 3,1 + 47 - 2x = (50,1 - 2x) gam 

- > C % M o H = , ' r X 100% = 9,6% 
5 0 , l - 2 x 

-> x = 0,05 mpl. 

Vay : a = 0,05 x 22,4 = 1,12 (lit) 

M = 31 g/mpl, ma X < M < Y 

>̂ X va Y la Na (A/ = 23) MhK{M = 39). 

Bai 38: 1. Gpi cong thiTc chung cua 2 kim loai la M. 

PTHH xay ra: 

2M + 2H2O -> 2M0H + H2t 

Theo gia thiet, ta c6: n̂ ^ = = 0,3(mol) 

nM = 2 x0,3 = 0,6 (mol) 

M = iZ_ = 28,33 ma X < M < Y ' 
0,6 

Vay: Hai kim loai kiem la Na {M = 23)vaK{M = 39). 

2. Gpi sp mpl Na va K Ian lu'dt la a va b, ta cp he phu'dng trinh 

23a + 39b = 17 fa = 0,4 

a + b = 0,6 ^ l b = 0,2 

Vay: % mNa = 54,12%; % mK = 45,88% 
Bai 39: 1. Gpi cpng thuTc chung cua hai mupi cacbpnat cua hai kim loai A, B la 

MCO3. 

PTHH xay ra: ' ' 

MCO3 + 2HCI MCI2 + H2O + CO2 (1) 
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(2) 

(3) 

C02 + Ca(OH)2 -> CaCOsi + H2O 

2CO2 + Ca(0H)2 ^ Ca(HC03)2 

Theo gia thiet, ta c6: nca(0H)2 0,015x3 = 0,045 (mol) 

Ta thay: n^^^j " " ^ ' ^ " ^ ^ "ca(0H)2 = ^'^^^ "^o' 

Vay CO hai tri/dng hdp xay ra: 

-Tru&ng hdp 1: Khong xay ra phan iTng (3) 

-> Dj-oj = 0,04 mol 

- > ( M + 6 0 ) = = 9 0 
^ ^ 0,04 

- > M = 3 0 m a A < M < B 

Vay: Hai kim loai A, B do la Mg {M = 24) va Ca (A/ = 40). 

Gpi so mol cua MgCOa va CaCOs c6 trong 3,6 gam hon hpp X Ian lu'Pt la a va 

b, theo bai ra ta c6 he phu'dng tr inh: 

: r, [a + b = 0,04 fa = 0,025 

|84a + 100b = 3,6 ^ | b = 0,015 

% m . 
0 ,025x84x100% 

= 5 8 , 3 3 % ; 'Mgco3 

%mcaco3 = 4 1 , 6 7 % . 

-TrWdng hcfp 2: Xay ra phan iTng (3) 

nco2= ^'^^ + 2 ( 0 , 0 4 5 - 0 , 0 4 ) = 0,05 (mol) 

^ ( M . 6 0 ) = 7 2 

- > M = 1 2 m a A < M < B 

Vay: Hai kim loai A, B do la Be (A/ = ^ va Mg (A/ = 24). 

2. Gpi so mol cua BeCOs va MgCOa c6 trong 3,6 gam hon hpp X Ian lu'Pt la x 

va y, ta c6 he phapng t r inh: 

x + y = 0,05 Jx = 0,04 

" 69x + 84y = 3 , 6 ' ^ [ b = 0 , 0 1 '' 

% m , BeCOs 
0 ,04x69 

3,6 
x l00% = 76,67% 

%niMgc03 = 23,33%. 

Vay: Khoi liTpng hon hpp ban dau la: m = 2x (0,1x160 + 0,1x56) = 43,2 gam 

aai 4 0 : a) Goi a, b Ian lu'Pt la so mol A, B da dung 

Xa CO cac phan u'ng: 

2A + O2 ^ 2A0 

a a 

2B.O2 ->2B0 

b b 

BO + 2HC1 -> BClj -f HjO 

(mol) 

(mol) 

(mol) 

(mol) 

(mol) 

b 2b b 

BCL . 2NaOH > B(OH), * .2NaCI 

a a 

BCI_, -2NaOH >B(OH)^ v ,2NaCI 

b b 

b) Suy ra: aA + bB = 8 

2a + 2b = 0,15.1 = 0,15 

Ta c6: m = a(A + 34) + b(B + 34) = aA + bB + 17(2a + 2b) 

= 8 + 17.0,15 = 10,55gam 

Bai 4 1 : Oat x, y, z la so mol cua Al, Fe, Cu trong a (gam) hon hpp: 

27x + 56y + 64z = a 

A + Ĥ SO^ b a n g 

2AI . 3H^S0, » AI^(S04)3 ^ 3H^ 

X l , 5 x 

Fe . H^SO, > FeSO^ f Ĥ  T 

y y 

(1) 

Ta c6: l ,5x + y ^ = 0,0425 
2 2 , 4 

+ NaOH du': Al + NaOH + H2O -> NaAIOi + H2 T 

(2) 

nat ran con lai la Fe va Cu, ta c6: 56y + 64z = = (3) 

+ HNO<dLr: 



So m o l H N 0 3 diT: 

CaCOj + 2HNO3 Ca(N03)2 + H2O + CO2 t 

1(g) 0,02 

So mol HNOsda phan (fng: (0,4.1,3) - 0,02 = 0,5 mol 

A! + 4HNO3 AI(N03)3 + NO + 2H2O 

CT) 2x 12X 3X 

Fe + 4HNO3-> Fe(N03)3 + NO + 2H2O 

* f ; 3Cu + 8HNO3 ^ 3Cu(N03)2 + 2N0 + 4H2O 

3z 8z 2z 

Ta c6: 12x + 12y + 8z = 0,5 (4) 

Til (1) (2) (3) => X = 0,015; y = 0,02; z = 0,01 

1. a = (27.0,015) + 1,76 = 2,165 (gam) 

2. VNO = 22,4 (3x + 6y + 2z) = 2,8 lit 

Bai 42: A : B : C = 3 : 5 : 7 va OA : HB : Dc = 4 : 2 : 1 

=> A = 3x OA = 4a 

C = 7x PB = 2a 

B = 5x ric = a 

nriA + mB + mc = 2,32 

12ax + lOax + 7ax = 2,32 o 29ax = 2,32 o ax = 0,08 (1) 

A + 2HCI -> ACI2 + Hzt 

B, C + HCI 

4a + 2a + a = ^ | ^ = 0,07 « 7a = 0,07 a = 0,01 (2) 

T L r ( l ) v a ( 2 ) = > x = 8 ' " 

" A = 24(Mg) 

B = 40 (Ca) 

C = 56 (Fe) 

Bdi43: Cu + 2AgN03 Cu(N03)2 + 2Ag 

0,0075 0,015 0,0075 0,015 (mol) 

250.6% 
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nlAgNOgpCt 1 0 0 % 

2,55 = 0,015 mol 
"AgN03 

Amtang = 108.0,015 - 0,0075.64 = 1,62 - 0,48 = l,14g 

f wC.... vi" yf'tO^ a) mcu = 50 + Amtang = 51,14g ^ 
t j )C%ddsau phan Crng: 

rridd = 0,48 + 250 - 1,62 = 248,86 (g) 

m = 15 - 2,55 = 12,45 (g) 'AgNOgda 

mcu(NO3)2=0'0075.188 = 1,41 g 

12,45.100% 
c % 'AgN03 

C%r 

248,86 

1,41.100% 

= 5% 

= 0,56% ocu(N03)2 - 248,86 

Bai 44: a) Cung mot \Mng kim loai, d TN2 them axit, H2 tang them. 
i::i>6TNl: kim loai con, axit het. 

- LLfdng axit d TN2 = | liTdng axit d TNI 

Nhung nH2TN2 <^%^ ^ N l =^ d TN2: KL het, axit con du". 

b) Phan uYig: Mg + H2SO4 -» MgS04 + H2 

x X (mol) 

Zn + H2SO4 ^ ZnS04 + H2 

y y (mol) 

Goi X, y (mol) Ian liTdt la so mol Mg, Zn trong hon hdp X. . ^ 

mf,hx = 24x + 65y = 24,3 
Theo TN2 ta c6: \ 

, fx = 0,2 

i:nH,^2=x + y = m = 0 , 5 = ' l y = 0,3 

X , fMg:0,2mol K = 4 , 8 g 
=>hon hdpX: L =̂  , 

[Zn:0,3mol [m^^ =19,5g ^ 

Theo thi nghiem 1: H2SO4 het. 
0,4 _ 

Vay trong 2 lit dd H2SO4 c6 nn̂ sô  = nH2TNi = 0,4 mol => CM axft = " " 
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Bai 45: Theo de c6: n^o^ =0,1 mol 

Phan irng cua FCxOy vdi H2SO4 

2FexOy + (6x - 2y)H2S04 xFe2(S04)3 + (3x - 2y)S02T + (6x - 2y)H20 

400x 3x - 2y 
120g 0,1 mol M ' " 

- r u /-.N ' 400x 3 x - 2 y X 3 
Theo (1) co: = => - = - ., i 

120 0,1 y 4 
Vay oxit can tim la Fe304 

Theo (l)=:>m,,^o^ = ^ — ^ 0 3 0 , 

Vdi x = 3; y = Hp̂ ô̂  = 2.nso2 = 0,2mol =>m = 0,2.232 = 46,4g. 

Bai 46: 1. Phan tram khoi lu'dng cua moi kim loai: 

2AI + 3H2SO4 ^ Al2(S04)3 + 3H2T (1) 

Fe + H2SO4 ^ FeS04 + H2T (2) 

Dung dich A chtCa Al2(S04)3, FeS04, H2SO4 du". 

PVTQ 1.4,928.273 „ , 
- - 22,4.1(273.27,3) = 

Gpi so mol Al, Fe trong hpp kim la x, y; dieu kien: x, y > 0 

^ . [27x + 56y = 5,5 (3) 
Ta CO he; ' ^ ' 

i l ,5x + y = 0,2 (4) 

Giai he ra tim ra: x = 0,1 mol; y = 0,05 mol 

mAi = 27.0,1 = 2,70gam, chiem ~ 31,03% 

mpe = 56.0,05 = 2,80gam, chiem ^ 32,18% 

% Cu X 36,79%. 

2. Nong dp mol cua cac chat: ' 

; H2SO4 can dung = l,5x + y = 0,2 mol 

H2SO4 da lay = ^ . 110 = 0,22 mol, da dL/ 0,02 mol. 

The tich dung dich A = V̂ .̂̂ ô̂  ^ ^ ^ 0 ^ ^ 0̂  221ft. 

Nong dp cac chat trong A: Ĉ^ = ^ = ( HS tiep tuc giai) 
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(mol) 

Goi X, y la so moi Fe va kim loai A. Ki hieu A la nguyen tit khoi cua kim loai. 
Cac phuung trinh phan utig: s. v > .03 6J a 

Fe + 2HCI-> FeCl2 + H2 t 

X X (mol) . <' ./V 

2A + 2nHCI -> 2ACIn + nHj . 

, ^ (mol) ^ « -

Fe + 4HNO3 -> Fe(N03)3 + NO ^ +2H2O 

X X (mol) 

3A + 4nHN03 -> 3A(N03)n + nNO t +2nH20 

ny 

>' T 

Theo cac phu'dng trinh phan iTng tren ta c6: 

ny 1,064 

ny^M?^ 
3 22,4 ^ ^ 

Giai he phu'dng trinh tren ta c6: x = 0,025 

ny = 0,045 (3) 

Mat khac theo khoi lu'dng cua hon hdp 

0,025.56 + yA = 1,805 

yA = 0,0405 

Tir phi/dng trinh ^ = = _ ^ = 9n 
(3) ny 0,045 

Nghiem duy nhat la n = 3 va y = 0,015 

%Pe = M 2 5 : ^ . 1 0 0 = 77,56% ' 
1,805 i 

%AI = 100 - 77,56 = 22,44% j6 !. / 

. J -

^ î 48: FexOy + 2yHCI -> xFeC^y/x + yHjO 

n 52,14.1,05.10 „ , OL , . ? . < '̂ Si, 

100.36,5 .̂ S' - ' 
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Theo phi/dng trinh tren ta c6 ti le: 0,15 
56x + 16y 2y 

Giai ra ta c6: x:y = 2:3. Vay cong thuTc ciia sat oxi Fe203. 

Bai 49: 
a) CI2 + 2 N a B r 2 N a C I + Br̂  

• • 4 f W > y - (A) y:.:. , 

2NaCI + 2H,0 J^-n phan dung d,ch ^ 2NaOH + H, + CI, 

2NaOH + CO2 ^ Na2C03 + Ĥ O 

. ) r i i " ' : , „ •••; 

Na^COj + 2HCI 2NaCI + COj t +H2O 

(C) 

CC 

(A) 

NaCI- ->Na + -Q 

b) 

. Na • NazO . NaOH • NazCOj • Na3P04 • Na2S04 

NaCI NaCI 

•CI2 

NaCI 

HCI 

NaCI •NaCI 

CuCI, ZnCI, .MgCb 

• NaCI — NaCI 

— - BaCI, 

Bai 50: 
- Ta nho Ian liTdt mot mau thu" vao ba mau thCr con lai den khi nao thay 2 
mau thu" nho vao nhau bien thanh mau hong thi cap do la dung dich NaOH 
va phenolphtalein. Con lai la dung dich NaCI va dung dich HCI. Chia ong 
nghiem c6 mau hong thanh hai phan. Lay hai mau thii' di/ng dung dich 
NaCI va dung djch HCI, moi mau thLr do vao mot ong nghiem mau hong, 
mau nao lam mau hong mat di la dung dich HCI (Vi axit trung hoa het 
NaOH, nen moi tru'dng trung ti'nh, phenolphtalein khong doi mau). Ta phan 
biet du'dc dung dich HCI va dung dich NaCI. 

- Ong nghiem tu" mau hong chuyen sang khong mau, luc nay chi chu'a NaCI 
va phenolphtalein. Ta dung no de nhan biet dung dich NaOH bang each nho 
vao mot trong hai ong nghiem chu'a phan biet, ong nghiem nao bien thanh 
mau hong do la NaOH, ong con lai la phenolphtalein. 

Bai 51 : Cac phu'dng trinh hoa hoc: 
MCO3 + 2Ha ^ MQz + CO2 + H2O 

N2(C03)3 + 6HCI ^ 2Na3 + 3CO2 + 3H2O 
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Tim so md cua khi 002: 
1 0,672 - , 

nco2 = "H20 = 2 "HCI = = 0' 03mol 

Khoi lu'dng HCI : m = n.M = 0,06(mol).36,5(g/mol) = 2,19g 
Khoi luWng CO2: m = n.M = 0,03(mol).44(g/mol) = l,32g , ,̂  
Khoi lu-dng H2O: m=n.M = 0,03(mol).18(g/mol) =0,54g r 
Theo dinh luat bao toan khoi lu'dng: 
Irn muoi tru'dc pu" + Zm HCI = Zm muoi sau pu" + Zm CO2+ Im H2O 

im muoi sau pu" = Zm muoi tru'dc p(f + Zm HCI - (Zm CO2+ Zm H2O) 

Vay Zm muoi sau phan Crng = 10 + 2,19 - (1,32 + 0,54) = 10,33g. 
Bai 52: 2M + 2H2O ^ 2M0H + H2 (1) 

2M' + 2H2O ^ 2M'0H + H2 (2) 
Theo dinh luat bao toan khoi lu'dng: O:'; 

Zm kiem + Zm H2O = Zm bazd + Zm H2 

-> Zm bazd = Zm kiem + Zm H2O - Zm H2 

Tu'phu'dng trinh (1) va (2) ta thay: " 

% = \%o = ^ = 0,25mol n H2O = 0,5 moi 

-* Khoi lu-dng khi H2: m = n.M = 0,25 (moi) .2(g/mol) = 0,5g 
Khoi lu-tfng H2O: m=n.M = 0,5 (moi) .18(g/mol) = 9g 
Vay Zm bazd = 16,3 + 9 - 0,5 = 24,8g 

Bai 53: 24,4g l^^^^^^^ . d d . B a C l 2 { ^ ^ ' " ^ i 
IK2CO3 ' lm(g) 

Goi M la kim loai trung binh cua Na va K 

M2CO3 + BaCl2 ^ BaC03 i + 2MCI 

n B a c o 3 = ^ = 0,2mol 

Theo dinh luat bao toan khoi lu'dng ta c6: 

"Tlhh + mBaci2 ^ "̂ BaCOj + ^ 

o 24,4 + 0,2.208 = 39,4 + m =i> m = 26,6g 

Bai 54: Phu'dng trinh phan iTng ,, 

Mg + 2HCI MgCl2 + H2 t 
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2AI + 6HCI 2AICI3 + 3H2 t 

O H = ^ ^ = 0,35mol 
"2 22,4 

Ap dung DLNTKL, ta c6: v̂ .* ¥ 

m = + fTicr = ~ ^' "̂̂ ^ °' 5 = 6,6 + 24,85 = 31,45(g). 

Bai 55: Ky hieu 2 khoi lu'dng A, B hoa trj n,m. Khoi lu'dng nguyen t(i la A, B la 
Ml, M2, so mol la X, y. 

2,24 „ , , 
% = 2 ^ 4 ^ ' ° 

Phu'dng trinh phan uTng: 

2A + 2nHCI 2ACIn + nH2 

28 + 2mHCI -> 2BCIm + mHz 

MjX + M ŷ = 10 

nx + my = 0,2 

Ap dung dinh luat bao toan khoi lu'dng ta c6: 

Thay so vao ta c6: 
m = 10 + (nx + my).36,5 - 0,1.2 = 10 + 0,2.36,5 - 0,2 = 17,1 gam. 

Bai 5 6 : * Cach giai thong thu'dng 

Theo dau bai ta c6 he phu'dng tr inh: • 

2AI + Fe203 -> AI2O3 + 2Fe 

So mol: 0,2 0,03 
Phan Lfng: 0,06 0,03 0,03 0,06 
Sau pu": 0,14 0 0,03 0,06 

muh s^u phan iTng = 0,14.27 + 0,03.102 + 0,06.56 = 10,2g 
* Cach giai nhanh: Theo djnh luat bao toan khoi lu'dng: Tong khoi 
lu'dng cac chat tham giai phan (ing bang tong khoi iUdng san pham: 

nrihhsau = mtihtri/dc = 5,4 + 4,8 = 10,2g. 

Bai 57: PTHH: 

2Fe + 3CI2 > 2FeCl3 (1) 

Fe + 2HCI > FeCb + H2 (2) 

Theo phuWng trinh (1,2) ta c6: 
•if.,/ * 
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npecij = nFe= ^ = 0,2mol 

npecu = n,e = ^ = 0,2mol 
56 • 

So mol muoi thu du'dc d hai phan iTng tren bang nhau nhung khoi lu'dng 
mol phan tCr cua FeCb Idn hdn nen khoi lu'dng Idn hdn. . 

mFeci,= 127 x 0,2 = 25,4g ^̂^̂  .̂ 

mFeci3= 162,5 X 0,2 = 32,5g. 

gai 58: mhh kim loai + rn axit = nihh muoi + 

n-HH: Fe + 2HCI ^ FeCÎ  + H2 t 

2AI + 6HCI-> 2AICI3 + 3H2 T 

Zn + 2HCI ̂  ZnCl2 + H2 t 

Khi cho hon hdp 3 kim loai tac dung vdi dung djch H2SO4 thi: 

nH2 =nH2S04 = | ^ = 0'5("^°') 

mH2S04 =98x0,5 = 49g 

mhSn hop 3mu6i = 17,5 + 49 - 1 = 65,5g 

V = 11 = 1(0- .i8Ta.V 

Bai 59: n, = | ^ = 0,4 (mol); " . 

MD =20x 2 = 40(g) ^ , 

mo = 0,4 X 40 = 16 (g) t 

Phan LTng xay ra: 3 FejOj + CO 2 Fe304 + C O 2 , 

Fe304 + CO 3 FeO + CO2 

FeO + CO Fe + CO2 

B CO the CO ca 4 chat Fe, FeO, Fe304, Fe203 hoac it hdn. Khf C gom CO, CO2. 
Theo phu'dng trinh phan uTig: nco(pLO = 

flco (ban dau) = riD 
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Ap dung djnh luat bao toan khoi lu'dng ta c6: 
m + 0,4 X 28 = 20,4 + 16,0 
m = 20,4 + 1 6 - 11,2 = 25,2 (g). 

Bai 60: Gpi cong thiTc ciia muoi cacbonat la MCO3 

Nung muoi: MCO^^^^ — ^ ^ M O ^ ^ j + CO^^^^ 

Khi X la CO2 

Ap dung dinh luat bao toan khoi lu'dng : 

f"co2 = "^Mcoj - f^Mo = 13,4 - 6,8 = 6,6g 

-)-nco2 = 6 , 6 : 44 = 0,15(mol) 

Cho CO2 hap thu vao dung dich NaOH: 

riNaOH ^ 0,075 Q ^ 
' n^o, 0,15 ' 

Vay xay ra phan Crng tao muoi axit nhu" sau : 

CO2 + NaOH ^ NaHCOj 

Bd 0,15 0,075 

Pu- 0,075 0.075 

Du- 0,075 

mmuSi khan = mNaHcoj = 0,075 x 84 = 6,3(gam). 

Bai 61: Ta c6, mo = moxit - mw = 5,96 - 4,04 = 1,92 gam 
1J2 

16 
no = - 7 7 ^ = 0,12mol 

Hoa tan het hon hdp 3 oxit bang HCI tao thanh H2O nhu* sau 

2H* + 0^- - > H2O 

0,24mol < - 0,12mol 

0 24 
V H C I = ^ = 0,12 lit ^ 

Bai 62: Sd do phan (fug: 

Al 
> NaAlO^ ) AI(0H)3 — ^ AÎ O 

AI2O3 '2^3 

Theo BTNT: n • '^Al{Al203,Z) - f̂ AKAl ) + f^(Al203,NaOH) 

134 

_ 0 ^ , M l x 2 = 0,05mol 
n^ljAl203,Zj 27 102 

" A I 2 0 3 ( Z ) 

0,05 = 0,025mol 

mz = m„203(z) = 0,025.102 = 2,55gam 

Bai 63: 

Sd do bien doi: Fe — ^ — > -

FeO 
Fe30, 

Fe,03 

6,72 

>Fe(N03)3 + NO2 

Theo BTNT: n,^^^^^^^ = = = 0,12mol 

Ta C6: nfg(HN03) = '^N(Fe(N03)3 + " N ( N 0 2 ) 

= > " N ( N 0 2 ) = "^NCHNOj) -'^N(Fe(N03)3 

=> n̂ ô  = nN(N02) = 0,255.2 - 0,12.3 = 0,15mol 

=> V = VNO2 =0,15.22,4 = 3,360 lit. 

fNa,CO,(xmol) 
Bai 64: Sd do bien doi: NaOH + CO2 ^ ^ , \ 

[NaHC03(ymol) 

Ap dung BTNT: 

'^C(C02) = '^C(Na2C03) +'^C(NaHC03) 

'^C(NaHC03) = ^^0(002) " '^C(Na2C03) 

2 64 
=̂  y = nNaHC03 = nC(NaHC03) = "co^ " nNa2C03 = " ^ ' ^ ' ^ ' ^ = 

f̂ NaCNaOH) = f^Na(Na2C03) + f^Na(NaHC03) = 2nfg32C03 + '^NaHCOj ' ' ' ' 

a = n 'Na(NaOH) = 2.0,2.0,2 + 0,02 = 0,10mol 

Bai 65: Sddo phan Crng: 

FeCl2 

FeCk 

.... ' 

HCI + Y NaOH +z 
Fe(0H)2 

Fe(0H)3 
- l -^Fe203 

Ap dung dinh luat BTNT: n̂ ^ = n^eifeiO^) + nFe(Fe304) 

npg = 0,1.2 + 0,1.3 = 0,5 mol 



" F e , 0 3 ~ = 0,25mol 

m = rtipg^os = 0,25.160 = 40gam 
;'D„n 

K. BAI TAP Tir l.UVKN 
Bai 1: 1. Xem oxit Fe304 la hon hdp FeO va Fe203 c6 cung so mol di/dc khong? 

2. De san xuat mot lirdng gang nh i / nhau ngiTdi ta da dung x tan quang 
hematit chiTa 60,0 % Fe203 va y tan quang manhetit chtTa 69,6 % Fe304, 
Hay t inh ty so x : y 

Kit qua: 1. Trong mot so bai tap tinh toan, de ddn gian hoa ngu'di ta c6 the 

xem Fe304 la hon hpp FeO va Fe203 c6 cung so mol, nhu'ng thi /c te khong the 

nghi rang Fe304 chinh la hon hdp FeO va Fe203 vi Fe304 c6 \xi t inh nhu'ng 
FeO.Fe203 khong c6 tinh chat nhu' vay 

2. x : y = 1: 2 

Fe 

Bai 2: Hoan thanh cac phu'tfng trinh phan iTng de thi/c hien day bien hoa sau 

^ F e S 0 4 Fe(0H)2 FeCb Fe(0H)3 

Fe304 FeS04 + Fe2(S04)3 

^ F e C l 3 Fe(0H)3 FezOa Fe 

Kit qua: 

(1)H2S04, (2), (4) kiem, (3) HCI, (5) O2, dot nong, 

(6)H2S04, (7)Cl2, (8) kiem, (9) nhiet phan, 
(10) vdi CO hoac H2 dot nong. 

Bai 3: Cho cac nguyen to: C, Ba, Zn, Si, Ca, P, Na, Fe, Cu, Pb, Hg, Ni, Mg, CI, 
K, Al, Ag. 

Hay chon cac nguyen to kirn loai trong cac nguyen to tren va sap xep chung 
theo thu" t i / giam dan tinh hoat dpng hoa hoc . 
Kit qua : K, Ba, Ca, Na, Mg, Al, Zn, Fe, Ni, Sn, Pb, Cu, Ag, Hg. 

Bai 4: Co 6 dung dich mat nhan, khong mau Na2C03, Ba(HC03)2, NaBr, BaBrz, 
MgClz, CH3COOK. Neu chi dung them H2SO4 thi nhan biet du-pc may chat? 
Kit qua: 6 chat. 

Bai 5: Cho luong khi H2 du" di qua ong nghiem chCra AI2O3, FeO, CuO, MgO 
nung nong den phan CCng hoan toan. Hay xac dmh thanh phan chat ran 
con lai trong ong nghiem. 
Kit qua: Al203,Fe,Cu,MgO. 
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gai 6: Cho luong khf H2 qua hon hdp_̂ cac oxit CuO, FezOa, PbS, MgO nung a 
nhiet do cao. Xac dinh thanh phan hon hdp ran sau phan LTng. 
Kit qua: Cu, Fe, Zn, MgO ' i 

0ai '̂' ^ '̂ '̂̂  "̂ '"̂  '•̂ '̂  ^ ^ '̂̂ ^ ^̂ ^̂  ^ '̂̂ ^ 
dung djch Y. Dung dich Y hoa tan du'dc Cu va dung dich Y doi mau vang 
hPn khi sue khi CI2 vao. Xac dinh oxit kim loai X. 
Kit qua: Fe304. 

Bai 8: Chi dung them dung dich H2SO4 bang c6 the nhan biet du'dc may kim 
loai trong cac kim loai sau day: Al, Mg, Fe, Cu, Ba. , ^ • 
Kit qua: 5. . - A V V 

Bai 9: Chia hon hpp X gom 2 kim loai Cu - Al thanh hai phan bang nhau: 
- Phan 1: Nung nong trong khong khf tdi khoi lu'Png khong doi thu du'dc 
18,2 gam hon hPp hai oxit. 
- Phan 2. - Hoa tan hoan toan bang dung djch axit H2SO4 asc nong thay thoat 
ra 8,96 lit khi SO2 (d't/^fc). 
1. Xac dinh so mol moi kim loai trong hon hPp X. 
2. Neu hoa tan hoan toan 14,93 gam kim loai M bang dung dich H2SO4 dac 
nong thi thu du'dc mot lu'dng SO2 nhu" tren. Xac dinh ten kim loai M. 
Kit qua: 1. ncu = 0,1 mol; nAi = 0,02 mol. 

2. M la Fe. 

Bai 10: Dot chay 5,0 gam mot mau thep trong O2 thi thu du'dc 0,1 gam khi 
CO2. Xac dinh % ham lu'dng C trong thep. ,.,. 
Kit qua: %mC = 0,54 %. 

Bai 11: Cho hon hdp X gom 3 oxit: AI2O3, CuO, K2O, ngu'di ta tien hanh lam 3 
thi nghiem nhu' sau: 
- Thi nghiem 1: Cho hon hdp X vao nu'dc du' khuay ki, thay con 15,0 gam 
chat ran khong tan. 
- Thi nghiem 2. Cho them vao hon hdp X mot lu'dng AI2O3 bang 50% lu'dng 

AI2O3 trong X ban dau, roi lai hoa tan vao nu'dc du'. Ket thuc thi nghiem con 
iai 21,0 gam chat ran khong tan. 
- Thi nghiem 3: Con neu cho them vao hon hdp X mot lu'dng AI2O3 bang 
75% lu'dng AI2O3 trong X ban dau, roi lai hoa tan vao nu'dc du'. Ket thuc thi 
nghiem thay con lai 25,0 gam chat ran khong tan. 
Hay tinh khoi lu'dng moi oxit c6 trong hon hdp X. 
Aef £7̂ a : mcuo = 15 gam , y i 

m .̂̂ ,̂  = 16.59 gam 
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Bai 12: Hoa tan hoan toan 5,94 gam Al vao dung dich NaOH du du'dc khi /\ 
Cho 1,896 gam dung dich KMn04 tac dung het vdi axit HCI <jac dir thu duoc; 
khf B. Nhiet phan hoan toan 12,25 gam chat ran KCIO3 (cd xuc tac) thu 
du'dc khi D. Cho toan bo lu'dng cac khi dieu che d tren vao mot binh kin roj 
dot chay de cac phan uTng xay ra hoan toan. Sau do lam lanh binh de cho 
hdi nu-dc ngu'ng tu het (g/a thiet cac chat tan hit vao nWdc^ thu du-dc dung 
djch E. 

1. Viet phu'dng trinh hoa hoc cua cac phan iTng xay ra. *>S', 
2. Tinh nong do C % cua dung dich E. 
Kit qua: •.t .'.t̂ uv 

1. Cac phu'dng trinh phan iTng xay ra. 

2AI + 2H2O + 2NaOH ^ 2NaAI02 + BHzt 

2KMn04 + 16HCI ^ 2KCI + 2MnCl2 + SC^t + 8H2O 

2KCIO3 ^ 2KCI + 302t 
2. C % = 28,85 % . 

Bai 13: Cho mot thanh sat nang 50,0 gam vao dung dich CuCb 10,0%. Sau 
khi phan iTng ket thuc, dem thanh kim loai ra rCra sach, lam kho can nang 
52,0 gam. 
1. Tinh khoi lu'dng sat tham gia phan iTng 
2. Tinh khoi lu'dng dung djch CuCi2 can vCra dii cho phan CCng tren. ' 
Kit qua: 
1. Khoi lu'dng thanh Fe tham gia phan iTng la 14 gam 
2. Khoi lu'dng dung dich CuCb can viTa du cho phan Lfng tren la 337,5 gam 

Bai 14: Hoa tan hoan toan 11,0 gam hon hdp hai kim loai Fe va Al bang mot 
lu'dng vCra du dung dich axit H2SO4 2 M {bang) ngu'di ta thu du'dc 8,96 lit 
khi H2(d'c?Xrfc). 
1. Tfnh thanh phan phan tram khoi lu'dng mol kim loai trong hon hdp. 
2. Tinh the tich H2SO4 da dung. 

Kit qua: 1. % mAI = 49,1% ; % mFe = 50,9% 

2- VH3SO4 = 200ml 

Bai 15: Hoa tan 12,5 gam muoi ngam nu'dc CUSO4.5H2O vao nu'cfc ta du'dc 
500ml dung dich mau xanh 
1. Tinh nong do CM cua dung dich muoi thu du'dc 

138 

2 Cho mau sat vao 100ml dung djch va khuay deu cho den khi mau xanh 
cua dung dich bien mat. Ti'nh khoi lu'dng mau sat du de lam mat mau cua 
dung dich 
Kit qua:: 1. CM = 0,1 M 

2. m Fe = 0,56 gam 

gai Ifi- ^^'^^ '̂ ''̂  '^^^^ ^'^^^ ^'^'^^ nguyen to R cd hda tri 
II) va CO cung khoi lu'dng. Cho thanh thu' nhat cho vao dung dich Cu(N03)2, 
cho thanh thu" hai cho vao dung dich Pb(N03)2. Sau mot thdi gian phan Crng 
ta lay hai thanh kim loai ra khoi cac dung dich {biit so mol ciia 2 muoi dude 
tao thanh bang nhau) thi thay khoi lu'dng thanh thLr nhat giam di 0,2 % , 
con khoi lu'dng cua thanh thCr 2 tang 28,4 % . Tim ten nguyen to R. . 
Kit qua: R la Zn. 

Bai 17: Trong cong nghiep, ngu'di ta dieu che H2 bang phan iTng ciia Al vun 
vdi dung dich NaOHdu-. Tinh lu'dng Al can dung khi dieu che du'dc 1000 lit H2 
{d dktd). Gia dinh rang khoi lu'dng Al c6 trong Idp bao ve nhom oxit la 
khong dang ke. 
Kit qua: 804 gam. 

Bai 18: Mot loai hdp kim duyra c6 thanh phan % khoi lu'dng cac nguyen to 
nhu' sau: 94% Al, 4% Cu, 0,5% moi nguyen to Mg, Fe, Si. Neu can 1 kg 
nhom nguyen chat thi phai lay bao nhieu gam Cu de luyen thanh duyra nhu' 
noi d tren. 
Kit qua: mcu = 4,255 gam. 

Bai 19. Ngu'di ta thu'dng dieu che CaC2 {canxi cacbua) bang each nung voi 
song trong 16 dien theo sd do phan Crng sau: 

CaO + 3C — ^ CO + CaC2 

Hay tinh khoi lu'dng CaC2 dieu che du'dc neu nung 2800 kg vol song. {Cho 
rang hao hut trong qua trinh la 0,5%). 
Kit qua: 3184-kg. 

B̂ i 20: Cho 416 gam dung dich BaCb 12,0 % tac dung viTa du vdi dung djch 
chira 27,36 gam muoi sunfat kim loai M. Sau khi loc bo ket tua thu du'dc 
800 ml dung dich muoi clorua kim loai M c6 nong do 0,2 M. Hay xac dinh 
cong thLTc phan tCr cua muoi sunfat kim loai M. 
Kit qua: Kim loai M la Al. 

^ai 21: Cho 2,24 lit khi CO2 sue vao 150ml dung dich NaOH M. Tinh nong dp 
CM cua cac chat trong dung dich {gia thiit the tfch dung dich thay doi 
khong dang ki). 
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Ketqua: C^n^^^o^ = CMNazCOj = 0'33M. 

Bai 22: Nhung mot thanh Fe vao dung dich CUSO4. Sau mot thdi gian lay 
thanh Fe ra khoi dung dich thay khoi lu'dng thanh Fe tang them 1,0 gam 
Hay tinh so gam Fe bj hoa tan va khoi lu'dng Cu bam len thanh Fe. 
Ket qua: Wife = 7 gam, mcu = 8 gam. 

Bai 23. Cho 261 gam MnOa tac dung vdi dung djch HCUa du- Phan Crng ket 
thuc thu du'dc mot chat khf mau vang luc. Dan khi nay vao binh di/ng dung 
dich NaOH 1,5M. 
1. Viet cac phi/dng trinh hoa hoc cua phan (fng xay ra. , ]" 
2. Tinh the tich khf do du'dc (d-t/A-fc). 
3. Tfnh the tich dung dich NaOH da dung de phan iTng het vdi khi thu du'dc, 
Ketqua: 2. V khf = 67, 2 lit. 

3. V dd = 4,0 lit. 
Bai 24: Hda tan hoan toan 1,41 gam hon hdp hai kim loai Al va Mg tac dung 

vdi dung dich axit H2SO4 loang du-, thu du'dc 1,568 Ift khf H2 (dktd). Hay xac 
jf dinh phan tram khoi lu'dng moi kim loai trong hon hdp. 

Ketqua-. % m A i = 57,45%; %mMg = 42,55% 
Bai 25: Cho 10,4 gam mot hon hdp gom Mg va kim loai R du'dc tron deu va 

chia thanh 2 phan bang nhau: 
Phan J: Cho tac dung v6i dung dich ZnS04 du- Sau khi phan Crng ket thuc 
thu du'dc mot chat ran c6 khoi lu'dng 9,3 gam. 
Phan 2: Cho tac dung vdi dung dich axit HCI da , ket thuc phan Crng thu 
du'dc 3,36 lit khi H2 thoat ra. 
1. Hay tfnh khdi lu'dng moi kim loai c6 trong hon hdp dau. 
2. Xac dinh kim Idai R. Biet rang R cd hoa tri (II); R khong phan utig v6i 
dung dich ZnS04 va khi phan tTng vdi dung dich HCI. 

Ketqua: 1. mng = 4,8 gam, mR = 5,6 gam. 
2. Kim loai R la Fe. 

Bai 26: Them tCr tiT dung dich axit H2SO4 10,0 % vao ong nghiem c6 chtTa 
mot muoi cacbonat ciia kim loai R hoa tri I cho tdi khi viTa thoat het khi CO2 
thi thu du'dc dung dich muoi sunfat c6 nong do 13,63%. Hay xac dinh cong 
thiTc phan tu' cua muoi cacbonat cua kim loai R. 
Ketqua: Na2C03. 

Bai 27: Cho m gam mot oxit sat phan Crng vdi khf H2 nong du'. Hdi nu'dc sinh 
ra du'dc hap thu het bang 100 gam dung dich axit H2SO4 9 8 % , ket thuc 
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phan Cmg thay nong dp axit giam di 3,405%. Chat ran thu du'dc sau khi 
phan Crng du'dc hoa tan bang axit H2SO4 loang thu du'dc 3,36 lit H2 (d'cf/rfc). 
1 Viet phu'dng trinh hoa hoc cua cac phan Crng xay ra. 
2. Tim cong thCrc phan tCr cua oxit sat. =̂  * • 
Ketqua: ?e-iO^. 

gai 28: Cho m gam Mg vao 300ml dung dich X chCra AgNOs 0,1M va CUSO4 
0 2M. Sau khi phan Crng xay ra hoan toan thu du'dc 2,16 gam chat ran va 
dung dich A. Cho A tac dung vdi dung dich NaOH di/, sau phan Crng thu 
du'dc ket tua B. Oem nung ket tua B ngoai khong khf den khoi lu'dng khong 
(joi thu du'dc chat ran D. 
Hay xac dinh gia tri cua m va khoi lu'dng chat ran D. 
Ketqua: m =0,24 gam; mp = 1,56 gam. 

Bai 29: Lac m gam bpt Fe vdi dung dich A gom AgNOs va Cu(N03)2, den khi 
phan Crng ket thuc thu du'dc x gam chat ran B. Tach B thu du'dc dung dich 
nu'dc loc C. Cho nu'dc loc C tac dung vdi dung dich NaOH dir thu du'dc a 
gam ket tua cua 2 hydroxit kim loai. Nung ket tua trong khong khf den khdi 
lu'dng khong doi thu du'dc b gam chat ran. 

1. Lap bieu thCrc tfnh m thed a va b. 
2. Cho a = 36,8 gam; b = 32 gam; x = 34,4 gam.Tfnh gia trj m. 
Ketqua. 1. m = 8 5 7 5 b - 7 a . 

2. m = 16,8 gam. 
Bai 30. Cho 2,24 gam bpt Fe vao 200ml dung dich hon hdp gom AgNOs 0,1M 

va Cu(N03)2 0,5M, khuay deu den khi phan Crng xay ra hoan toan, thu 
du'dc chat ran A va dung dich B. 

1. Tfnh khdi lu'dng chat ran A. 
2. Tfnh CM cac chat trong dung dich B. s,; 

Ketqua: 1. mA = 4,08 gam. , 
2. 0,35MvaO,2M. 

^ai 3 1 : Lac 1,04 gam bpt Zn vdi 400ml dung djch gSm AgNOj va Cu(N03)2. 

Sau khi ket thuc thu du'dc 17,84 gam chat ran B va dung dich C. Chp C tac 
dung vdi dung djch NaOH d^ thu du'dc 8,82 gam ket tua. Biet B khdng tac 
dung du'dc vdi dung djch NaOH. Hay tfnh ndng dp mpl/l cua cac muoi trpng 
dung dich A. ,r ; v -
Ketqua: C^^,,^o,) = 0,125M ; CM(CU(NO3)2) = 0'5 ^ - " 

32: Chp m gam bpt Fe vap 1 Ift dung dich chu^ AgNOj va Cu(N03)2 nong 
dp moi muoi la 0,1M. Sau khi cac phan Crng xay ra hoan toan thu du'dc chat 
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ran A nSng 15,28 gam va dung d ich B. Them vao B mot lu'Ong NaOH du- thu 

du^dc ket tua C, dem nung ket tua C trong khong khi den khoi lu'dng khong 

doi thu du'dc chat ran D. 

1. Tinh m. 

2. Xac dinh thanh phan cua D va tinh khoi lu'dng chat ran D. . 

Ket qua: 1. m = 6,72 gam : 

2. Chat ran D gom: 

Fe203 = 0,06 moi, CuO = 0,03 mol, mo = 12 gam 

Bai 33: Cho m gam Mg vao 1 lit dung dich chCra FeS04 va CUSO4 nong do moi 

muoi la 0,1M. Sau phan ifng loc lay dung dich B. Them NaOH oi/ vao dung 

dich B thu du'dc ket tua E. Nung E ngoai khong khi den khoi lu'dng khong 

doi thu du'dc 10 gam chat ran F. Tinh gia tri ci ia m. 

Ket qua: m = 3,6 gam. 

Bai 34: Cho a gam bot Fe vao 200 ml dung dich X gom AgNOs va Cu(N03)2 . 

Khi phan iCng xong thu du'dc 3,44 g chat ran B va dung dich C. Tach B roi 

, chd dung dich C tac dung vdi NaOH du',thu du'dc 3,68 g ket tua cua 2 

hydroxit kim loai. Nung ket tiia trong khong khf den khoi lu'dng khong doi 

thu du'dc 3,2 g chat ran. 

1. Xac dinh a. 

2. Tinh nong do C M cua moi muoi trong dung dich X. 

Ket qua: 1. a = 1,68 gam. 

2- C M ( C U ( N O 3 ) 2 ) = 0 ' 1 5 M . 

Bai 35 : Tron hai dung dich AgN03 0,44M va Pb(N03)2 0,36M vdi the ti'ch 

bang nhau thi thu du'dc dung dich A. Them 0,828 gam bot Al vao 100ml 

dung dich A thi thu du'dc chat ran B va dung dich C. Tinh khoi lu'dng chat 

ran B. 

Kit qua: me = 6,408 gam. 

Bai 36: Nhung 1 thanh kim loai M vao 100 ml dung dich AgNOa 1,0 M, sau khi 

phan Crng xong nhan thay khoi lu'dng thanh kim loai tang 7,6 gam. Xac 

dinh ten kim loai M. 

Kit qua: Kim loai M la Cu. 

Bai 37: Cho mot hon hdp X gom cac oxit FeO,Fe304,Fe203, ngu'di ta tien hanh 

cac thi nghiem sau: 

- Thi nghiem 1. Cho 3,04 gam tac dung hoan toan vdi X bi khCr hoan toan 

H2{vu'a du) thu du'dc 0 , lgam Fe. 
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- Thi nghiem 2. Cho 3,04 gam X tac dung hoan toan vdl H2SO4 dac, nong 

thu du'dc V lit SO2 {san pha'm l<htj'duy nhat, dl<td). Hay xac dinh V. 

Kit qua. V = 336 lit. 

pai 3^' ^'^^ ^ ^^^^"^^^ '^''^ '"̂ '̂ "̂  X , Y (A ; Yd' 
haichu l<ilien dip) c6 khoi lu'dng la 41,9 gam. 

1. Xac dinh X, Y va so mol moi muoi cacbonat trong hon hdp A, biet khi cho 

hon hdp A tac dung vdi axit H2SO4 {du) thu du'dc khi CO2. Cho toan bo 

li/dng khi CO2 sinh ra tac dung vdi dung djch Ca(0H)2 {du) thu du'dc 35,0 

gam ket tua. 

2. Phai dung bao nhieu lit dung dich hon hdp axit HCI 0,3M va H2SO4 0,2M 

de phan tTng viTa du vdi 83,8 gam hon hdp A. 

Kit qua : 1. Hai l<im loai kiem do la Na va K. 

2. V = 2 lit. 

Bai 39: Hoa tan 46,0 gam hon hdp gom Ba va hai kim loai kiem X, Y vao nu'dc 

thu du'dc dung dich D va 11,2 lit khi {dktd). Neu them 0,18 mol K2SO4 vao 

dung djch D thi dung dich sau phan Crng con du' Ba(0H)2, con neu them 

0. 21 mol K2SO4 vao dung dich D thi dung dich sau phan iTng con du' K2SO4. 

Hay xac dinh hai kim loai kiem X va Y (Biet: Xva Ythuoc hai chu kilien dip). 

Kit qua: Hai kim loai kiem X, Y la Na va K. 

Bai 40: Cho 16,0 gam hdp kim Ba - R (/? la kim loai kiem) tac dung het vdi 

H2O thu di/dc dung dich D va 3,36 lit khi H2 {dktd). Lay 1/10 lu'dng dung 

dich D roi them vao do 99,0 ml dung dich K2SO4 0,1M, sau phan Lfng trong 

dung dich thu du'dc van con d,/ Ba(0H)2. Neu them tiep 101,0 ml dung dich 

K2SO4 0,1M vao dung dich .do lai thay du' K2SO4. Xac dinh kim loai R. 

Kit qua: Kim loai R la Na. 

Bai 41: Hon hdp A gom hai muoi XCO3 va YCO3. Nung x gam hon hdp A mot 

thdi gian thu du'dc 3,36 lit khi CO2 {dktd) va hSn hdp chat ran B. Cho B tac 

dung het vdi dung dich HCI {du) thu du'dc dung dich D va V lit khi CO2. Cho 

toan bo CO2 thu du'dc d tren hap thu hoan toan vao dung djch chCfa 0,1 

mol Ba(0H)2 thu du'dc 9,85 gam ket tua va dung djch Z. Dun nong dung 

dich Z thu du'dc them 9,85 gam ket tiia. Dem c6 can dung djch D thu du'dc 

35,7 gam hon hdp muoi khan. ^ 

1. Tinh X . 

2. Xac djnh hai kim loai X, Y (biet chung thuoc nhdm IIA va d hai chu ki lien tiep). 

Kit qua: I. x = 32,4gam 

2. Hai kim loai X, Y la Mg va Ca 
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Bai 42: Hon hdp M gom hai muoi dorua cua hai kim loai A, B ( A B thui^ 
nhom IIA va d hai chu ki lien tiep trong bang tuan hoan). Hoa tan 63,4 gam 
hon hdp M vao ni/dc di/dc 500 ml dung dich D. Sau do rot dung dich D vao 
dung dich AgNOa du" thu du'dc 172,2 gam ket tua. 
1. Xac dinh hai kim loai A va B. . , 
2. Tinh nong do mol cua cac muoi trong dung dich D. 

Kit guar. 1. Hai kim loai A, B la Mg va Ca. > .-on 
2. CMCaCb = 0,4M; CwMgCb = 0,8M. 

Bai 4 3 : Nhung mot thanh kim loai M vao 200 ml dung dich CUSO4 1,5M. Sau 
t- khi phan iTng ket thuc, kim loai Cu tao ra bam het vao thanh kim loai M. 

Lay thanh kim loai M ra thi khoi lu'dng dung dich giam 13,8 gam. Hay xac 
dinh ten kim loai M. 
Ketgua. Kim loai M la Al. 

Bai 44: R la mot kim loai chu'a biet hoa tri. Cho 3,12 gam R tac dung het v6i 
khi CI2 du", sau phan uTng thu du'dc chat ran c6 khoi lu'dng nhieu hdn khoi 

; lu'dng cua kim loai ban dau la 6,39 gam. Hay xac dinh ten kim loai R. 
Ketgua. Kim loai R la Mg. 

Bai 45. Hoa tan hoan toan 12,1 gam hon hdp hai kim loai A, B (A, B deu la 
kim loai hoat dong) bang dung dich HCI di/ thu du'dc dung dich D va x lit khi 
{dktd). Co can dung djch D thu du'dc 26,3 gam hon hdp muoi khan. Hay tim 
X {dktd). 
Ketgua. x = 4,48lit. 

Bai 46. Hoa tan hon hdp hai kim loai Mg va Cu vao 200,0 ml dung djch HCI 
thu du'dc 3,36 lit khf {dktd) va con lai x gam chat ran khong tan. Oxi hoa 
hoan toan x gam chat ran do bang O2 thi thu du'dc ( l ,25x + y) gam chat 
ran (y > 0). Hay tim nong do CM ciia dung dich HCI. 
Ketgua-. CM = 1,5M. 

Cau 47. Hoa tan x gam hon hdp A gom cac kim loai Al, Fe, Zn, Mg bang dung 
djch HCI du". Sau phan uTig, khoi lu'dng dung djch tang them (x - 2) gam. 
Ti'nh khoi lu'dng muoi tao thanh trong dung dich. 

-) Kit guar. Khoi lu'dng muoi tao thanh trong dung djch = (x + 71) gam. 
Bai 48: Oe mot mieng Al nang 2,7 gam ngoai khong khi mot thdi gian thay 

khoi lu'dng tang them 1,44 gam {Gia sit chi xay ra phan utig oxi hoa At 
bang oxi khong khf). Ti'nh phan tram Al bi oxi hoa. 
Kit guar. % Al bi oxi hoa = 60%. 

Bai 49: Hoa tan het 3,53 gam hon hdp A gom ba kim loai Mg, Al, Fe trong 
dung dich HCI thu du'dc dung dich D va 2,352 lit khi Hz thoat ra {dktd). Co 
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can dung dich D thu du'dc x gam hon hdp muoi khan. Tim gia tn x. 
Ketgua: Gia tn x = 10,985gam. 

gai 50" "-̂ y ^'^^ 3^"^ '̂̂ '̂  ^ ^^"^ '̂ '"̂  '̂ '̂ '̂ 9 
dich HCI 1,0 M. Sau khi phan Cfng hoan toan, tien hanh c6 can dung dich 
{trong dieu kien khong c6 khong kht) thu du'dc 6,53 gam chat ran khan. 
Hay ti'nh the tich khf H2 {dktd). 
Kitgua: The tfch khi H2 = 1,12 lit. 

Bai 51: Nhung mot thanh Fe c6 khoi lUdng 11,2 gam vao 200 ml dung dich 
CUSO4 0,5M. Sau mot thdi gian, lay thanh Fe ra, c6 can dung dich thu dUdc 
15,52 gam chat ran khan. 

1. Viet cac phu'dng trinh hoa hoc xay ra, ti'nh khoi lu'dng cac muoi c6 trong 
15,52 gam hon hdp thu du'dc. 

2. Ti'nh khoi lu'dng thanh kim loai sau phan uYig. 
Kitgua : 1. Khoi lUdng FeS04 = 9,12 gam. 

Khoi lu'dng CUSO4 = 6,4 gam. 
2. Khoi lu'dng thanh kim loai sau phan iTng la 11,68 gam. 

Bai 52: Hoa tan hoa toan 15,6 gam hon hdp hai kim loai Mg va Al bang dung 
dich axit HCI du'. Sau phan tTng, khoi lUdng dung dich tang them 14,0 gam. 
Hay xac djnh khoi lu'dng cua moi kim loai trong hon hdp ban dau. 
Kitgua : mMg = 4,8 gam; mAi = 10,8 gam 

Bai 53: Mot muoi M du'dc tao bdi kim loai R {hoa tri II) \ih halogen X. Hoa 
tan X gam muoi nay vao H2O dUdc dung dich D, chia dung dich D thanh 
hai phan bang nhau. 

- Phan 1. Cho tac dung vdi dung djch AgNOa thu du'dc 5,74 gam ket tua. 

- Phan 2. Nhung mot thanh Fe vao, sau khi phan u'ng ket thuc, khoi lu'dng 
thanh Fe tang 0,16 gam. 

1. Tim cong thiTc phan tCC cua muoi A. 
2. Ti'nh X. 

Kitgua:\.K\hZ\x02. 2.x = 5,4 gam. 

Bai 54: Cho 12,8 gam kim loai X {hoa tri II) phan u'ng hoan toan vdi khi CI2 

thu du'dc muoi Y. Hoa tan Y vao nu'dc thu du'dc 400,0 ml dung dich D. Cho 
dung dich D phan uTig v6i thanh Fe c6 khoi lu'dng 11,2 gam, sau mot thdi 
gian thay kim loai X bam hoan toan vao thanh Fe. Lay thanh Fe ra va can 
lai thay khoi lUdng tang 0,8 gam so vdi tru-dc khi phan u'ng, nong dp mol 
cua muoi FeCb trong dung djch sau phan u'ng la 0,25M. 
1. Xac djnh kim loai X ^ . ' 
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2. Tinh nong do CM cua muoi Y trong dung djch D. 
Kit qua : 1. Kim loai X la Cu. 

2. CMCUCIZ = 0,5M. 

Bai 55: Lay hai thanh l<im loai R {hoa tri II) c6 khoi lu'dng bang nhau. Ngu-Qi 

ta lam hai thi nghiem sau: 

- Thi nghiem 1. Nhung thanh thiT nhat vao dung djch Cu(N03)2, sau mot 
thdi gian khoi lu'dng thanh thu" nhat giam 0,2% 

- Thi nghiem 2. Nhung thanh thu" hai vao dung djch Pb(N03)2, sau mot thdi 
gian khoi lu'dng thanh thu" hai tang 28,4% so v6i ban dau - •!( 

{Biet so mol cua Cu(N03)2 va Pb(N03)2 trong hai dung dich giam nhu'nhau). 

1. Xac djnh ten kim loai R. 

2. Nhung thanh kim loai tren vdi khoi lu'dng la 19,5 gam vao dung dich 
chuTa 0,2 mol Cu(N03)2 va 0,2 mol Pb(N03)2, sau mot thdi gian thanh kim 
loai tan hoan toan. 

a) Ti'nh khoi lu'dng chat ran 

b) Ti'nh khoi lu'dng muoi trong dung djch sau phan utig. 

' Kit qua: 1. M la Zn. 

2. a)mchatr3n = 33,5 gam; b) m^uoi = 89,8 gam. 

Bai 56: Mot muoi halogenua c6 cong thCfc MX2. Lay x gam muoi do hoa tan 
vao nUdc du'dc dung dich D. Chia dung dich D thanh 3 phan vdi the tich 
bang nhau. 

- Phan 1. Cho dung dich AgNOs dir vao thi thu du'dc 5,74 gam ket tua. 

- Phan 2. Cho tac dung vdi dung djch NaOH du, ket tua phan uTig, dung dich 
thu du'dc rCft sach, lam kho, nung den khoi lu'dng khong doi thu du'dc chat ran 
CO khoi lu'gfng 1,6 gam. 

- Phan 3. Nhung thanh kim loai R {hoa tri II) vao, sau khi phan ufng ket 
thuc thay khoi lu'dng thanh kim loai R tang 0,16 gam. 

1. Hay xac dinh cong thtTc cua muoi MX2. 

2. Tim ten kim loai R va gia tri cua x. 

Kit qua: 1. Muoi la CuCb. 

2. Kim loai R la Fe, x = 8,1 gam. 
Bai 57: Hoa tan x gam hon hdp gom 0,02 mol AICI3 va MCI2 vao nu'dc, thu 

du'dc dung dich D. Cho dung djch D tac dung vCra du vdi 200,0 ml dung 
dich AgNOa, thu du'dc 14,3 gam ket tua. Loc bo ket tua sau do cho dung 
djch tac dung vdi dung djch NaOH ^ thu du'dc ket tua A, nung A den khoi 
'I J khong doi thu du'dc •< 6 gam chat ran B. Mat khac, nhung mot thanh 
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l̂ jrn loai R {hoa tri II) vao dung dich D, sau khi phan Cfng xay ra hoan toan, 
l̂ hoi lu'dng thanh kim loai R tang 0,16 gam {gia thiet toan bo l<im ioai M 
thoat ra deu bam vao thanh l<im ioai R). 

1. Xac dinh kim loai M, kim loai R. 
2. Ti'nh nong do CM cua dung djch AgNOa va x. 
Kit qua: 1. Kim loai M la Cu; kim loai R la Fe. 

2. CM AgNOa = 0,5M; x = 5,37 gam. 

gai 5^' ^^'^ '̂ ''̂  ^' ^' ^ ^^^^ ^° nguyen tCr khoi tUdng 
ijng la A, B, C. Nhung hai thanh kim loai X c6 cung khoi lu'dng vao hai dung 
djch muoi nitrat cua hai kim loai Y va Z. Sau mot thdi gian khi so mol muoi 
X(N03)2 tao thanh d hai dung djch bang nhau thi thay khoi lu'dng thanh thCr 
nhat giam a % , khoi lu'dng thanh thuT hai tang b % . {Gia su'tatca l<im loai 
thoat ra deu bam vao thanh kim loaiX). 

1. Lap bieu thCrc ti'nh A theo B, C, a, b. 

2. Khi A = 112; B = 64; C = 207, hay xac djnh ti le a : b. 

, , . Ba + Cb - a 48 
Ket qua: 1. A = — 2. - = — . 

a + b b 43 
Bai 59: Cho 5 gam thanh kim loai Cu vao dung djch AgN03 4,0%. Sau mot 

thdi gian phan LTng ngUdi ta lay vat ra thay khoi lu'dng AgNOa trong dung 
dich giam di 85,0 % . 

1. Ti'nh khoi lu'dng thanh kim loai Cu lay ra sau khi lam kho. 

2. Ti'nh C % cac chat c6 trong dung djch sau khi lay Cu khoi dung djch. 

Kit qua: 1. 12,6 gam 

2. C%Cu(N03)2 = 1,91% , C%AgN03 = 0 , 6 1 % . 

Beii 60. Cho 46,1 gam hon hdp kim loai Mg, Fe, Zn phan ufng vdi dung djch 

axit HCI thu du'dc 17,92 lit khi H2 {dktd). Ti'nh % khoi lu'dng cac kim loai 

CO trong hon hdp. (Biet rang: Thi tich khi H2 sinh ra khi Fe phan ung vdi 

axit gap hai Ian thi tich khiH2 khi Mg phan utig). 

Kit qua: % m M g = 5 , 2 1 % ; %mFe = 24,29%; % mzn = 70,5 % . 

B î 61: Cho 4,48 gam mot oxit kim loai c6 hoa trj I I tac dung het vdi 100 ml 

dung dich axit H2SO4 0,8 M. Dun can than dung djch thu du'dc ta du'dc 

13,76 gam tinh the muoi ngam nu'dc. 

1. Hay xac dinh cong thuTc phan Xxi cua oxit. 

2. Hay xac djnh cong thiTc phan tLr cua muoi ngam nu'dc. 

Kit qua: 1. CaO. 2. CaS04.2H20. 
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Bai 62: Nung nong hon hop CaCOs va MgCOs thi khoi li/dng chat ran thu di/a^ 

sau phan iTng chi bang ^ khoi lu'dng hon hdp ban dau. Hay xac dinh \ 

khoi lu'dng cac chat trong hon hdp dau. 

Ketqua: % muoi CaCOs = 2 8 , 4 1 % 

% muoi MgC03 = 71,59%. 

Bai 63: Hoa tan hoan toan 21,0 gam mot kim loai R hoa tri (II) trong dung 

dich axit H 2 S O 4 losng dir thu du'dc 8,4 lit khf H2 (dktd) va dung dich D. Dem 

dung dich D ha nhiet dp xuong tu" tCr thay tach ra 104,25 gam tinh the muoi 

ngam nuidc. c , ; !̂; 

1. Hay xac dinh ten kim loai R 

2. Xac dinh cong thu'c hoa hoc cua tinh the muoi ngam nu'dc do. 

Ketqua: 1. Ten kim loai R la Fe. 

2. Cong thu'c cua tinh the muoi ngam nu'dc FeS04.7H20. 
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^/Uixmg^: P H I K I M 

S O L U O C B A N G T U A N H O A N H O A H O C 

C A C N G U Y E N T 6 H O A H Q C 

A. L i T H U V E T T R O N G TA^i 

1. PHI KIM 
J, Tinh chat vat li 

• Cac phi kim hau het khong c6 anh kim. 

• Phan Idn cac phi kim khong dan dien, c6 phi kim dan dien nhu* than chi, 

ban dan nhu'sil ic. 

• Hau het phi kim dan nhiet kern va c6 nhiet dp nong chay thap, mot so 

phi kim c6 nhiet dp nong chay cao nhu" cacbon, ... 

• Mot so phi kim dpc nhu'cio, brom, iot, ... 

• a dieu kien thu'dng phi kim ton tai d ca 3 trang thai: 

- T r a n g thai ran: C, P, S, ... 

- Trang thai long: Brz, ... 

- T r a n g thai khf: O2, H2, ... 

• Mot so phi kim c6 tinh thu hinh nhu' oxi, photpho, cacbon, . . . 

2. Tinh chat hoa hoc 

2.1. Tacdung vdi kim loai 

• Nhieu phi kim tac dung vdi kim loai tao thanh muoi 

Vfdu: 2Na(r) + Cl2(k) — ^ 2NaCI(r) 

• Oxi tac dung vdi kim loai tao thanh oxit bazd 

V idu : 3Fe(r) + 202(k) Fe304(r) ,y 

^•2. Tac dung vdi hidro j 

• Oxi tac dung vdi hidro 

PTHH: 2H2(k) + 02(k) 2H20(,) = ; • v 

• Clo tac dung vdi hidro * 

PTHH: H 2 (k)+ CI2 (k) — ' - — > 2HCI , :i 

Tac dung vdi oxi 

PTHH: S(r) + 02(k) S02(k) 

1 J i : 
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BOi uuong n(ie sim gioi HOU noc y - cao uiac 

2.4. Tac dung vdi cac hdp chat 

Vidu: S + 2H2S04(aac) 3S02 + 2H2O 

Chu y: MLTC dp hoat dpng cua cac phi kirn: 
- Phi kirn manh nhu": F2, CI2, Br2, O2.. vdi kha nang hoat dpng: F2 > CI2 > Br2 
- Phi kim hpat dpng yeu nhu": I, S, P, C, Si, ... 

II. CLO 
1. Tinh chat vat li ^ 

• La chat khf dpc, mau vang luc, mui hac, nang gap 2,5 Ian khpng khf, va 
tan du'dc trpng nu'dc. 

• a nhiet dp 20°C 1 lit H2O hpa tan 2,5 lit CI2. 
2. Tinh chat hoa hpc 

2.1. Tinh chat hoa hoc chung cua phi Idm 
a) Tac dung v6i kim loai 

Vfdu: 3Cl2(k) + 2Fe(r) — ^ 2FeCl3(r) 

Ketluan. CIP phan iTng vdi hau het cac kim jpai tap thanh mupi clprua 
b) Tac dung vdi hidro 

PTHH: Cl2(k) + H2(k) 2HCI(k) 

Oiu y. - Khf hidrp clprua tan nhieu trpng nu'dc tap axit ciphidric 
- CIP khpng phan iTng tri/c tiep vdi khi pxi 

c) Tac dung vdi mot so phi Idm l<fiac 

Vidu: 5Cl2(k) + 2 P ( r ) ^ ^ 2PCl5(k) 

2.2. Tinh chat hoa hgc Ichac cua do 
a) Tac dung vdi nude 

Vfdu: a 2 ( k ) + H20(i) ^ HCI(dd) + HCIO (dd) 

b) Tac dung vdi dung dich NaOH 
Vidu: Cl2(k) + 2NaOH(dd) -> NaCI(dd) + NaCIO(dd) + H2O 

c) Tac dung vdi dung dich mudi 
Vfdu: Cl2{k) + 2NaBr(dd) -> 2NaCI(dd) + Br2 

Chu y. - mdc cIP la hSn hdp gpm CI2, HCI, HCIO, trpng dp HCIO la axit c6 
tinh pxi hpa manh nen nu'dc dp cp tfnh tay mau, np cp tCng dung dung de taV 
trang vai, sdi, giay ... va khCi'trung nu'dc may. 

- Dung dich hSn hdp hai mupi NaCI va NaCIO du'dc gpi la nu'dc Gia-
ven CP tfnh tay mau nhu nu'dc dp. 

3. (Sug dung ciia do 
, Lam chat tay trung nu'dc sinh hoat, tay trang vai, bpt giay. 
, Oieu che nhi/a P.V.C, chat deo, chat mau, cao su . . . 
, Dieu che nu'dc Gia-ven, dorua voi, HCI. . . 

4. Oieu che khi do 

4.1. Trong phong thinghiSm 
• Nguyen lieu: Dung dich HCI dam dac, Mn02, {hoac KMn04). ; 
• PhWdng phap: Dun nong nhe hon hdp dung dich HCI va Mn02. 

PTHH.- 4HCI(d<j) + Mn02 — ^ MnCb + CI2 + 2H2O 

4.2. Trong cong nghiep 
• Nguyen lieu. Dung djch NaCI bao hoa. 

• Phutfngphapr. Dien phan dung djch NaCI bao hoa c6 mang ngan xop. 

PTHH: 2NaCI + 2H2O . ' " ^ " f " - > CI2 + H2 + 2NaOH 
mang ngan xop ' 

III. CACBON (C = 12) 

1. Cac dang thu hinh cua cacbon 

1.1. Dang thu hinh 
La nhCng ddn chat c6 cau tao khac nhau cua cung mpt nguyen tp hpa hpc. 

1.2. Nhitng dang thu hinh cua cacbon 
Cacbon c6 4 dang thu hinh : 

- Kim cutfng: CtTng, trpng supt, khpng dan dien. 
- Than chi: Mem, dan dien. 
- Cacbon vd dinh hinh: Xpp khpng dan dien. 
- Fuleren: Ceo, C70, • . 

2. Tinh chat cua cacbon 

2.1. Tinh chat vat licua cacbon vd dfnh hinh 
• Cacbpn 6 trang thai ran, mau den, nhe, xpp. 
• Than gp CP tinh chat hap thu chat mau tan trpng dung djch. 
• Than gp cpn du'dc gpi la than hpat tfnh, than hpat tfnh CP tfnh chat hap 

thu cap, dung lam trang du'dng mia, mat na phpng dpc,... 
2.2. Tinh chat hoa hoc cua cacbon ^ 

a) Cacbon tac dung vdi oxi: Cacbpn chay trpng O2 tap thanh CO2 va toa 
•ihiet manh. • ^ y i i t ; ! ' • 

PTHH; C + O2 CO2 + Q''----̂ '"̂ '̂''̂ ^̂ ^̂ ^ 
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b) Cacbon tac dung vdi l<im loai va hidro (phan uTig xay ra d dieu l<ien rat 
khdkhan). 

V f d u : C + 2H2 ) CH4 

2C + Ca ) CaC2 ^ 

3 C + 4AI > AI4C3 . 

c) Cacbon tac dung vdi oxit kim loai 

V i d u : 2CuO + C 2Cu + CO2 

Chu y: 6 nhiet dp cao cacbon con khu" dMc vdi mot so oxit kim loai khac nhir 

PbO, ZnO... 

3. (fng dung cua cacbon 

• Than chi: Lam dien ci/c, chat boi t rdn, rupt but chi. 

• Kim cuiXng: Lam do trang SLTC, mui khoan, dao cat kfnh. 

• Cacbon vo dinh hinh: Than hoat tfnh dung lam chat khu" mau, mui, 

phong doc, nhien lieu, chat khLf cac oxit kim loai. 

IV. CAC OXIT CUA CACBON 

1. Cacbon oxit (CO = 28) t 

1.1. Tinh chat vat If 

La chat khi khong mau, khong mui, it tan trong nu'cfc, nhe hdn khong khi, 
va rat doc. 

1.2. Tinh chat hoa hoc 

a) CO la oxit trung tinh (khong tao muoi) nen CO khong phan uhg vdi nu'dc 

d nhiet do thi/dng, kiem va axit 

b) CO la chat khdnen d nhiet do cao CO khCfdu'dc nhieu oxit kim loai 

V i d u : C O ( k ) + CuO(r) CU(r) + C02(k) 

CO(k) + Fe304(r) 3FeO(r) + C02(k) 

CO(k) + F e O ( r ) - ^ Fe(r) + C02(k) 

c) Lfng dung: 

• Lam nhien lieu, chat khCr trong cong nghiep. 

• La nguyen lieu trong cong nghiep hoa hoc. 

2. Cacbon dioxit (CO2 = 44) 

2.1. Tinh chat vat li 

La chat khf, khong mau, khong mui, nang hdn khong khi. CO2 khong duy tri 
s\i chay binh thu'dng va sy song. , , 
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2 2. Tinh chat hda hgc 
' a) '''^^ ^^^^ 

CO2 tan mot phan trong nu'dc: 

P T H H : 

C 0 2 (k ) + H 2 0 ( | ) ^ H2C03(dd ) 

CO2 ph^n LTng vdi nu'dc tao thanh dung dich axit, quy t im khong chuyen 

^ ^ n h mau do, axit tao ra la axit yeu, khong ben 

i)) Tac dung vdi dung dich bazd 

Vi du: 

CO2 (k) + 2NaOH (dd) > Na2C03 (dd) + H2O 

C 0 2 (k ) + NaOH(dd) > NaHC03(dd) 

c) Tac dung vdi oxit bazd 

Vfdu: 

C 0 2 ( k ) + CaO(dd) CaC03(r) 

d) Tac dung vdi mot so kim loai manh 

Vfdu: 

C 0 2 ( k ) + 2Mg 2MgO(o + C(r) 

2.3. Uhg dung 

• CO2 dung chiJa chay {khong dung CO2 de dap tat cac dam chay cd kim 

loai manh nhWMg, . .). 

• CO2 con dung de bao quan thiTc pham, san xuat nu'dc giai khat, so da, 
phan dam ure... 

^. AXIT CACBONIC VA MUOI CACBONAT 

1- Axit cacbonic (H2CO3) 

^•1- Trang thai tit nhien va tinh chat vat li 

• Phan Idn khf CO2 ton tai trong khf quyen. M » 

• Khi hoa tan CO2 trong nu'dc mot phan CO2 tac dung vdi H2O tao ra dung 
^ich H2CO3, axit cacbonic la chat long, kem ben, chi ton tai trong dung dich 
^^c î dang ion. 

^•2'Tinh chat hoa hoc 

• H2CO3 la mot axit yeu, khong lam cho giay quy t im chuyen sang do. 

• H2CO3la axit khong ben. ;r. • • 

H2CO3 tao thanh trong cac phan iTng hda hoc bj phan huy ngay thanh 

'2 Va H2O. CO* 



Vi du: 

NazCOs + 2HCI 2NaCI + COzt + H2O 

2. Muoi cacbonat 
2.1. Phan loai va tinh tan 

• Co trong 2 loai muoi cacbonat: 
+ Muoi trung hoa (=C03): K2CO3, BaCOs,... '''''' 
+ Muoi axit ( -HCO3 hidrocacbonat): KHCO3, Ca(HC03)2,... 

• Tinh tan: Cac muoi cacbonat deu khong tan (trCr muoi cua K, Na, NH4, Li) 

• Cac muoi hidrocacbonat deu tan (NaHC03 it tan) 
2.2. Tinii cliai lioa ligc 
a) Muoi trung hoa 

• Phan uTng vdi axit, krem, dung djch muoi: 

CUCO3 + 2HCI ^ CuCb + H2O + CO2 

K2CO3 + Ba(0H)2 -> BaC03i + 2K0H 

NazCOs + CUSO4 — CuCOsi + Na2S04 

• Muoi cacbonat — ' ^ — ^ oxit bazd + oxit axit ^ 

CaC03 — C a O + C02t 

• Muoi cacbonat + CO2 + H2O -* muoi hidrocacbonat 

CaC03 + CO2 + H2O ^ Ca(HC03)2 ' 

b) Muoi axit 

• Phan uTng vdi axit, ki'em, dd muoi, kali: 

Ca(HC03)2 + 2HCI -> CaCb + 2H2O + 2CO2 

Ba(HC03)2 + Na2S04 ^ 2NaHC03 + BaS04 i 

NaHCOs + NaOH ^ Na2C03 + H2O 

• Muoi axit —'̂ •—> Muoi trung hoa + CO2 + H2O 

Ca(HC03)2 '" )CaC03i + H2O + CO2. 

3. UTng dung 

• CaC03 la nguyen lieu de san xuat voi, xi mang. 

• CaC03 la nguyen lieu nau xa phong, thuy tinh. 
• NaHCOs dung lam du'dc pham, hoa chat,... 

4. Chu trinh cacbon trong tu* nhien 

Cacbon trong tu" nhien c6 si/ chuyen hoa tu" dang nay sang dang khac, diê ^ 
ra thu'dng xuyen, lien tuc tao thanh mot chu trinh khep kin. 
154 

y/J. SlUC, CONGNGHIEPSILICAT 

J. Silic (Si = 28) 
1.1. Trang tliai ty'nliien 

, Si la nguyen to pho bien, xep thu" hai sau oxi. ' • ' ' • ' 
, Si chiem khoang 1/4 khoi lu'dng v6 qua dat. 

, Si trong tu" nhien ton tai du'di dang hdp chat nhu': cat trang, thach anh, 
(Jat set, cao lanh, silumin, fensfat, xecpentin. Si la nguyen to c6 trong thanh 
phan nguyen to cua protein. J ' 

1.2. Tinfi cliat vat li 
Li chat ran, mau xam, kho nong chay, c6 ve sang cua kim loai, dan dien 

kem, chat ban dan {silic tinh th^, la chat bot mau nau, khong tan trong nu'dc 
(^silic vo dinh hinh). 

1.3. Tinli ctiat tioa tioc ^ 

Si la phi kim hoat dpng hoa hoc yeu 

a) Tac dung vdi O2 (dnhiet do cao) tao thanh Si02 

Si + O2 > SiOz 

b) Tac dung vdi Clo tao muoi silicclorua 

Si + 2CI2 SiCl4 

c) Tac dung vdi dung dich l<iem dac, nong 

Si + 2NaOH(a2c) + H2O + 2H2t 

d) Tac dung vdi dung dich H2SO4 dac, nong 

Si + 2H2S04(djc) H2Si03 + 2SO2T + H2O 

1.4. Ltng dung 

Li chat ban dan trong nganh dien tCr che tao pin mat trdi {chuyen nang 

IWdng cua mat trdi thanh dien nang). 

2. Silic dioxit (SiOz = 60) 

^•1. Tinti ctiat vat li 

l i chat ket tinh, c6 trong cat va thach anh, pha le, ma nao, ngpc bi'ch, dat set,... 

2.2. Tinh chait hoa hgc 
"ii '.•7," I 

a) Tac dung vdi l<iem 

Si02 + 2NaOH -> Na2Si03 + H2O 

(natri silicat) 



b) Tac dung vdi oxit bazd 
Si02 + CaO ^ CaSiOa 

(canxi silicat) 
c) Tac dung vdi muoi cacbonat trung tinh 

S\Oi + Na2C03 Na2Si03 + C02t 

Chu y: Si02 khong tac dung vdi rvJdc tao thanh axit. Axit ti/dng iTng ciia 
muoi silicat la axit silicic H2Si03, khong tan trong nu'6c. > 
3. Sti vie cong nghiep silicat 

3.1. Khai niem 

Cong nghiep silicat la cong nghiep che bien cac hdp chat ty nhien ciia silic 
gom san xuat do gom su", thuy tinh, xi mang tCr nhu'ng hdp chat thien nhien 
cua Si va cac hdp chat khac. 
3.2. San xuat do gom sii' 

a) Nguyen lieu. Dat set, thach anh, fenfat 
b) Cac cong doan ctifnh: 

• Dat set du'dc nhao vdi nu'dc de tao thanh bpt deo va dem nung d nhiet 
dp cao sau khi da tao thanh vat the. 

• Tuy tCrng loai dat set, nhiet dp nung, men trang ma do gom cd nhieu 
loai nhu'gach, do sanh, su", ... 
3.2. San xuat xi mang 

a) Nguyen lieu. Oat set, da vol, cat... 

b) Cac cong doan chinh: 

• Nghien nhd da voi, roi trpn vdi dat set, cat, nu'dc nhap tap thanh bun, 
sau dd chp vap 16 nung de tap thanh clanh ke. 

• Clanh ke de ngupi du'dc nghien cung thach cap thanh bpt min, dd la xi mang. 
3.3. San xuat thuy tinh 

a) Nguyen lieu. Cat thach anh, da vpi, sp da. 

b) Cac cong doan chfnh: 

• Giai doan 1: Trpn cat, da vdi, SP da thep ty le thfch hdp. 
• Giai doan 2: Nung hpn hdp d 900°C thanh thuy tinh dang nhap. 
• Giai doan 3: Ep, thd'i thuy tinh ngupi, dep thanh cac dp vat. 
Thanh phan chinh ciia thuy tinh thu'dng la CaSiOa va Na2Si03 
Cac phu'dng trinh hda hpc cua phan (inq xay ra: 

CaC03 Cap + CO2 
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Si02 + CaO —'•—> CaSiOa 

Si02 + Na2C03 — ^ Na2Si03 + CO2 

VII- san/ac BANG TUAN HOAN CAC NGUYEN TOHOA HOC 
I. Cau tao bang tuan hoan cac nguyen to hoa hoc 

1.1. Nguyen tac sap xep 

• Cac nguyen tp du'dc sap xep thep thiT t i / tang dan cua dien ti'ch hat nhan 
nguyen tu". 

• Cac nguyen tp ma nguyen tu" ciia chung cd cung SP Idp electrpn va du'dc 
sip xep thanh mpt hang. 

• Cac nguyen tp ma nguyen tu' cua chung cd SP electrpn Idp ngoai cung 
bing nhau du'dc xep vao mpt cot. 
1.2. Cau tao bang tuan hoan 

a) 6 nguyen to 

• Cho diet so thir t y ciia nguyen to, ki hieu hoa hpc, ten nguyen tp, 
nguyen t(f khdi. 

• SP thy ty cua nguyen to bang SP hieu nguyen t y cua nguyen tP dd, cd 
so tri bang SP ddn vi dien tich hat nhan, bang so electron trong nguyen ty. 

bj Chu ki 

• Chu ki la day cac nguyen to ma nguyen ty cua chung cd cung so Idp 
electron va du'dc sap xep thanh hang theo chieu dien tich hat nhan tang dan 
cua dien tich hat nhan. 

• So thy ty cua chu ky = so Idp electron ''^^[' ' 
Bang tuan hoan cd 7 chu ki, dWdc chia thanh hai loai '''' ' 

• Chu ki 1, 2, 3: .La cac chu ky nhd, trong dd chu ky 1 cd 2 nguyen to, chu 
2 va chu ky 3 moi chu ky cd 8 nguyen to. 

^ • Chu ki 4, 5, 6, 7: La chu ky Idn, trong do chu ky 4 va chu ky 5 moi chu 
cd 18 nguyen to, chu ky 6 cd 32 nguyen to, chu ky 7 dang xay dyng. 
• Ngoai ra bang tuan hoan cdn cd 2 hang thupc hai hp nam ngoai bang la 

•̂ P: Lantan va hp Actini. 
Trong moi chu Ay: Dau chu ky la mpt kirn jpai manh va ket thuc chu ky la 

khi hiem, canh khi hiem la mpt halogen {phi kirn manh) - t ry chu ki 1 va 7. 
c) Nhom 

• Nhdm gom cac nguyen to ma nguyen ty cua chung cd so electron Idp 
f^oai cung bang nhau va do dd tinh chat tu'dng ty nha nhau nen du'dc xep 
^anh cot va theo thy ty chieu tang cua dien tich hat nhan nguyen ty. 



• So thCr ty cua nhom = so electron Idp ngoai cung cua nguyen tu* {neu 
nguyen to nhom A thi so thit tif bang hoa tri cao nhat vdi oxi ciia cac nguyen 
to do trong nhom). 

• Bang tuan hoan cac nguyen to hoa hoc {dang bang dai) gom 8 nhom A 
va 8 nhom B. 
2. S\f bien doi tuan hoan tinh chat cua cac nguyen to, cac h^p chat 
oxit cao nhat, hidroxit tao bdi cac nguyen to trong bang tuan hoan 

2.1. Trong mgt chu ki 
Oi tCi" trai sang phai theo chieu tang dan dien tich hat nhan nguyen tiT: 
- So electron Idp ngoai cung cua nguyen tii" tang tu' 1 den 8e. 
- Hoa tri cao nhat cua cac nguyen to trong hdp chat vdi oxi tang tCr 1 den 7. 
- Tinh kirn loai cua cac nguyen to giam dan, dong thdi tinh phi kirn cua cac 

nguyen to tang dan. 
- Tinh chat bazd cua cac oxit cao nhat va hidroxit giam dan, dong thdi tinh 

chat axit cua cac oxit cao nhat va hidroxit tang dan. 
2.2. Trong mgt nhom 

Khi di tCr tren xuong du'cfi, theo chieu tang ciia dien tich hat nhan: 
- So Idp electron ciia nguyen tCr tang dan. 
- Tinh kim loai cua cac nguyen to tang dan dong thdi tfnh phi kirn ciia cac 

nguyen to giam dan. 
- Tinh chat bazd ciia cac oxit cao nhat va hydroxit tang dan, dong thdi tinh 

chat axit ciia cac oxit cao nhat va hidroxit giam dan. 
3. Y nghTa cua bang tuan hoan cac nguyen to hoa hpc 

Biet vi tri ciia nguyen to ta c6 the suy doan cau tao nguyen tir va tinh chat 
cd ban ciia nguyen to, dong thdi so sanh tinh kim loai hay phi kim ciia nguyen 
to nay vdi nguyen to khac Ian can. 

Biet cau tao nguyen tir ciia nguyen to cd the suy ra vj tri ciia nguyen to 
trong bang tuan hoan va tinh chat hoa hoc cd ban ciia no. 

Biet cong thirc tong.quat cac dang hdp chat ciia nguyen to, hoa tn cao nhat 
vdi oxi va vdi hidro. 
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B. PHirOfNG PHAP GIAI BAI TAP 
pHAN 1: CAU HOI LY THUYET 

jPhu-dngphap 
' - Giai thi'ch si/ bien doi tinh chat trong bang tuan hoan. 

^ Viet phu'dng trinh hoa hoc ciia cac phan iTng theo sd do cho sin. 
- Cac phan irtig lien quan den tinh chat ciia cac phi kim. 
- Nhan biet va tach cac ddn chat va hdp chat ciia phi kim. 

II, Cau hoi 
cau !• Hay sap xep tinh axit ciia cac axit sau theo chieu giam dan tinh axit: 

HCI, HBr, HF, HI 
HUdng dan: 
Chieu giam dan tinh axit: HI > HBr > HCI > HF. 

CSu 2. 
1. Cd y kien cho rang oxit axit la oxit phi kim cd diing khong? 
2. Viet cdng thirc ciia cac axit ciia do iTng vdi cac oxit axit: CIO2, CI2O3, 
CI2O5, va CI2O7. 
3. Cho biet N chi cd hai loai axit la HNO2 va HNO3. Khi cho NO2 la mot oxit 
axit tac dung vdi dung dich NaOH thi thu du'dc san pham la nhUng mudi gi? 
Viet cac phu'dng trinh phan irng. 
Hifdng dan: 
1. Khdng hoan toan dung. 
Vidu: CO, NO, N2O khong phai la oxit axit ho|c Mn207 la oxit axit nhu'ng lai 
tao mudi KMn04 va axit HMn04. 
2. Cdng thiTc cac axit tu'dng uTig la: 

CIO2 'HCIO; 

Cl.Oa •HC!02 

CI2O5 HCIO3; ^. 

CI2O7 . HCIO4. =ri 

3. PTHH: 2NO2 + 2NaOH NaN02 + NaNOs + H2O 

Cau 3. Hoan thanh day bien hda sau, ghi rd dieu kien phan irng {neu cd) 

/ C CO2 NajCOa — ^ MgCOa CO2 

C 0 2 - ^ \ 

CO - ^ C 0 2 - ^ C a C 0 3 - ^ C a ( H C 0 3 ) 2 CO2 
Hwdfngdan: 
1-C02 + 2Mg«36tn6ng) - > 2MgO , + C 
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2. C + O2 > CO2 
3. CO2 + 2NaOH Na2C03 + H2O 
4. NazCOj + MgCl2 - > MgCOj + 2NaCI 

5. MgC03 — ^ MgO + CO2 '̂ -̂ ''̂ ' ' 

6. CO2 + C > 2C0 

7. 2C0 + O2 2CO2 
8. CO2 + Ca(0H)2 ^ CaC03 + H2O 
9. CaCOs + CO2 + H2O -> Ca(HC03)2 

10. Ca(HC03)2 + H2SO4 CaS04i + 2H2O + 2C02t 
Cau 4. 

1. Cho bon nguyen to: 0, Al, Na va S. Viet cong thiTc phan tu" cua cac hap 
chat chuTa hai hoac ba trong bon nguyen to tren. 
2. Nguyen to R c6 the tao thanh vdi Al hdp chat kieu AixRy, moi phan tu 
gom 5 nguyen tu", khoi lu'dng phan tCr bang 150. Hay xac dinh ten R. 
HWdng dan: 
1. Cong thiTc phan tii' cua cac hdp chat chiTa hai hoac ba trong bon nguyen 
':6 tren la: 
Na20, Na2S, AI2O3, AI2S3, SO2, SO3, Na2S03, Na2S04, Al2(S04)i, 

Al2(S03)3, Na20... 
2. Ten R nhom (Al), cong thiTc phan tu'Al2S3. 

Cau 5. Hay chi ra nhO'ng phu'dng trinh phan iTng viet sai: 

1. Fe + CI2 FeCl2 

2. Fe + 2HC1 > FeCl2 + H2 

3. 2Fe + 3H2SO4 • Fe2(S04)3 + BHj 

4. Fe + CUSO4 • FeS04 + Cu 

5. Fe + 3AgN03 Fe(N03)2 + 3Ag 

6. 4Fe + 3O2 — ^ 2Fe203 

7. 3Fe + 2O2 Fe304 ^ &>n 

Hi/cfng dan: 
Cac phudng trinh phan uTng viet sai la: 
1 - phai tao ra FeCb, vi CI2 la phi kirn manh 
3 - phai tao ra FeS04, vi H2SO4 bang 
5 - can bang PTHH sai 
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^gu 6- l̂ ŷ phan biet dung djch NaCI, nu'dc Gia-ven, dung djch KI bang 
phu'dng phap hoa hoc. 
HiTdngdan: 
_ Trich mau thu", danh so. v'̂  ,;f!f •5,1 T;|-< s 
_ Chpn thuoc thu': quy tim, ho tinh bot. 
_ Cho thuoc thir vao ca ba mau thu" tren thi dung dich nao lam mat mau 
quy tim thi do la nu'dc Javen. Con NaCI va KI khong tac dung. 
Cho hai mau thCr con lai tac dung vdi ho tinh bpt, mau thu' nao lam xanh ho 
tinh bpt do la KI. Chat con lai la NaCI. 

Cau 7. Tim cac chat LTng vdi cac chu' cai va hoan thanh cac phuidng trinh phan 
ling hoa hpcsau: \f K 

FeS+ A B(kho + C (1) 

B + CUSO4 Di(aenj + E (2) 

B + F G i ( v a n g ) + H (3) 

C + J(khO L (4) 
L + KI C + M + N (5) 

Hu'dng dan: 
A la HCI B la H2S 

C la FeCl2 D la CuS 

E la H2SO4 F la SO2 

GlaS HIaHjO 
JlaCl2 ;^ ; LlaFeCb 
Mla I2 " NIaKCI 
Cac phu'Png trinh phan tTng hoa hpc xay ra. 

FeS + 2HCI H2S+ FeCl2 (1) 
H2S + CUSO4 CuS + H2SO4 , (2) 
2H2S + SO2 ^ 3S + 2H2O ""s"" (3) 

2FeCl2 + CI2 2FeCl3 (4) , 

2FeCl3 + 2KI 2FeCl2 + I2 + 2 KCI (5) 
CSu 8. Cho hon hdp khi A gom CO va CO2 {ddieu kien tieu chuan). Hay trinh 

bay phu'Png phap hoa hpc de tach rieng tiTng khi khoi hon hdp A. ,̂ 
Hwdng dan: 
Cho hon hdp khi A qua nu'dc vol trong du", khi do chi cd CO2 tham gia phan 
LTng, khi con lai la CO. 
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PTHH: 

CO2 + Ca(0H)2 ^ CaC03^ + H2O 

Lpc lay ket tua CaCOs dem nung den khoi li/dng khong doi hoac cho tac 
dung vdi axit dit, ta thu du'dc khf CO2. 

PTHH: ^ '̂ 

CaCOs CaO + C O 2 T 

Hoac CaCOa + H2SO4 CaS04^ + H2O + C O i t ., 

PHAN 2: BAI TOAN HOA HOC 

1. Phu'dng phap bien luan 

a) Nguyen tac 

Phu'dng phap bien luan la mot phu'dng phap giai toan hoa hoc pho bien, 
thu'dng du'dc SLT dung de giai cac bai toan hoa hoc tu' ddn gian den phiTc tap, 
qua trinh bien luan c6 the di/a vao phu'dng trinh hoa hoc de xet lu'dng chat 
phan u'ng da het hay du', san pham phan u'ng xay ra theo hu'cfng nay hay 
hu'dng khac, SLT dung cac cong cu toan hoc nhu* bat phu'dng trinh toan hoc, 
giai phu'dng trinh, he phu'dng trinh nghiem nguyen,... de giai bai tap. 

b) Mot s o v i d u 

Vi du 1. Hoa tan hoan toan 1,52 gam hon hdp A gom Fe va kim loai R 
thuoc nhom IIA trong dung dich HCI thay tao ra 0,672 lit khi Hzidktc). Mat 
khac khi cho 0,95 gam kim loai R noi tren khong khCc het du'dc 2,0 gam CuO d 
nhiet do cao. Hay xac dinh ten kim loai R. 

Hu'dng dan: 

Goi cong thLfc chung cua Fe va kim loai R la M, theo bai ta c6 PTHH. 

M + 2HCI MCI2 + H2 (1) 

Theo gia thiet: n̂ ^ = = 0,03 (mol) 
22,4 

-> nM = 0,03 mol ' • 

^ M = 1 ^ = 50,67 (g/mol) ' , 

Vi Mpe = 56 > 50,67 nen nguyen tCr khoi ciia R phai < 50,67 g/mol. 

PTHH khi cho R tac dung vdi CuO: 

R + CuO ^ RO + Cu (2) 

Ta c6: nR = x mol < ncuo = 0,025 mol 
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-> M = 0 9 5 > A^l = 38 
x 0,025 

Vay: 38 < MM < 50,67, ket hdp vdi dQ' kien R la kim loai thupc nhom IIA 
_> M la Ca {CanxiM = 40). v 

y/'i du 2. Hoa tan m gam mot kim loai M vao 200 g dung dich HCI 7,3% (vu-a 
du), thu du'dc dung dich D trong do nong do % muoi clorua cua M la 
11,96%. Hay xac dinh gia tri cua x va ten kim loai M la 
Hu'dng dan: Theo bai ta c6 PTHH: 

2M + 2nHCI -> 2MCIn + nHz (*) 

Theo gia thiet: nHci = 
200 X 7,3 

100 X 36,5 
= 0,4 (mol) 

TLT P T H H (*) 'î '^nn^ = ^ = 0,2 (mol). 

m̂  = (m + 0,4 X 35,5) = (m + 14,2) gam. 

rridung djch sau phan ifng = (m + 200 - 0,4) = (m + 199,6) gam. 

14,2 _ 11,96 m 

rrr+ 199,6 
11 _ 0,4 
M n 

100 

^ M = 27,5n. 

m = 11 gam 

Ta CO bang moi quan h e giUa M, n 

n 1 2 3 

M R 2 7 , 5 55 8 2 , 5 

Vay kim loai M phai la Mn (M = 55) mangan. 

Vi du 3. Cho 8,94 gam muoi RX (/? la kim loai kiem, X la halogen) vao dung 

djch AgNOs i^s, sau khi phan u'ng ket thuc thu du'dc 17,22 gam ket tua. Hay 

xac dinh cong thiTc phan tiT cua muoi RX tren. 

Hu'dng dan: Theo bai ta c6 PTHH. •, . 

RX + AgNOj -> RNO3 + AgXi 

Goi nguyen tu" khoi ciia R la M, X Ian lu'dt la X, ta c6 

(M + X) gam RX phan Lfng, tao ra (108 + X) gam ket tua. , 

ma 8,94 gam RX phan u'ng, tao ra 17,22 gam ket tua. 

17,22R + 8,28X = 965,52 f 

8,61M + 4,14X = 482,76 (*) 

Do AgX ket tua nen X khong the la F X > 35,5. 
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Mat khac: Oe phirdng trinh (*) c6 nghiem thi 4,14X < (482,76 - 8,61 x 7) 
-» X < 102,05. 
Vay: 35,5 < X < 102,05 nen X chi c6 the la CI hoac Br. 

- Neu X la Br ta c6 M = 17,6 {loai vikhong c6 nghiem ptiu ficfp). 

- Neu X la CI ta CO M = 39 hay R la K ̂  Muoi RX la KCI. m / c r ,i r 

2. Phu'dng phap sd do du'dng cheo. ' 
a ) Nguyen t a c 

Phu'dng phap sd do du'dng cheo la mot phu'dng phap cung hay du'dc sir 

dung trong cac bai toan ve chat khi nhu" tinh % the tich {so moi) cac khi dua 
vao ty khoi, hay trong cac bai toan pha che dung dich c6 nong do khac nhau. 

Trpn Ian hai dung dich sau: 

- Lay Xi gam dung dich X c6 nong dp Ci {Q la C% tioac CM). 

- Lay X2 gam dung djch Y c6 nong dp la C2 ( O / a C% tioac CM). 

Dung djch thu du'dc cp nSng dp C3 (G/a su'C2 > C^ Cj < C3 < C2) 

Ta CP sd dp du'dng chep nhu' sau 

TrWdng iicfp 1. C i , C2, C3 la npng dp % 

Ci C2-C3 
Xl _ C 2 - C 3 

C 2 ^ ^ C 3 - C i C 3 - q 

TrWdng ticfp 2. C i , C2, C3 la npng dp mpl. 

Ci C2-C3 

(1) 

^ C 3 - C , 

\ 
V2 C 3 - C , 

C 2 - C 3 (2) 

Oiuy. - Vcfi cac chat nguyen chat dutfc xem la dung dich cp nSng dp C % = 100%. 

- Vdi dung mpi nu'dc du'dc xem la dung djch CP npng dp C % = 0%. 

b) Mot so v i dM 

Vi du 4. C P dung dich A la dung dich HCI 9 ,0% va dung djch B la dung dich 
HCI 33 ,0%, trpn x gam dung djch A vdi y gam dung djch B du'dc dung djch 
axit HCI 15,0%, tinh ty le x : y. 

HWdng dan: 

Ta CP sd dp du'dng chep 

X 

15 

y 33- ^ 

33 - 15 = 18 

15 - 9 = 6 

164 

Theo scS do du'dng cheo tren, ta c6. 
X _ 18 ^ 3 

6 1 
Ti le khdi lu'Png hai dung djch la: 

^ Phai lay 3 phan khoi lu'dng dung djch HCI 9 ,0% trpn vdi 1 phan khpi lu'dng 

dung djch HCI 33 ,0% de thu du'dc dung djch HCI 15,0%. v •• } 

Vi dM 5- Cho mpt dung dich nu'dc mupi NaCI 5,0%. Ngu'di ta pha che dung 

dich dp vdi nu'dc dUdc 500,0 gam nUdc mupi NaCI 0,9%. Hdi can pha trpn 

lu'dng dung djch mupi tren va nUdc thep t i le khdi lUdng nap? 

Hu'dng dan: 
Gpi mi, m2 la khpi lu'dng dung djch NaCI va nUdc can pha t rpn, thep sd dp 

dudng chep ta CO. . 

mi 5 

Vay: Phai lay 9 phan khdi lu'dng dung djch NaCI 5% vdi 41 phan khdi lu'dng 
nu'dc de tao ra dung dich NaCI 0,9%. 

Vi du 6. Ti'nli the tfch dung djch H2SO4 ( cd D = 1,84 g/ml) can lay de pha vao 

nude de tao thanh 10 lit dung djch H2SO4 {D = 1,28g/mt). 

Hitdng dan: 

Gpi V), V2 la the tich dung djch H2SO4 {c6 D = 1,84 g/ml) va nUdc can pha 
trpn, thep sd dp du'dng chep ta cd: 

m i 1,84 ^ 1,28 - 1,0 = 0,28 

^ 1,25 

m2 1,0 \  1,84 - 1,28 = 0,56 

{Nt/dc CO l<t)6i iMng rieng la 1 g/ml) 

Tu" dd, ta cd: 

Ti le the tich cua dung djch H2SO4 va nu'dc la: = - . f ... 
0,56 2 

Vay: V - 10 i> 
ddH2S04 3~ 

V« du 7. Trpn Xi Ift khi CO2 vdi X2 lit khi CO thu du'dc 30,0 lit hpn hdp khi A cd 

d - — = 2. Gia trj cua Xl va X2 Ian lu'dt la bap nhieu? ni 
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Hu'6ng dan: 

Theo gia thiet, khoi lUdng mol trung binh cua hon hdp la: M = 16x2 = 32 
(g/mol). 

Ap dung sd do du'dng cheo. Ta c6. ' 

CO2 44 

M = 32 

CO 28 

X 30 = 7,5 (lit); 
1 + 3 

• ( f 1 i 

X2 = 30 - 7,5 = 22,5 (Ift). 

Vi du 8. Hoa tan 200 gam SO3 vao x gam dung dich H2SO4 49% de tao thanh 

dung dich H2SO4 78,4% . Tim x. 

Hu'dng dan: 

Khi cho SO3 vao dung dich H2SO4 thi SO3 se phan u'ng v6i H2O c6 trong 

dung dich, phu'dng trinh hoa hoc xay ra: 

SO3 + H2O -> H2SO4 

Ta thay: Cu' 100 gam SO3 phan u'ng v6i H2O, tao ra: 

98 X 10 0 
80 

= 122,5 (gam) H2SO4 

Vay, ta quy doi lu'dng SO3 tren thanh dung dich H2SO4122,5%. 
Ap dung sd do du'dng cheo. Ta c6. 

x 122,5% ^ 78,4% - 49% = 29,4% 

78,4 ''h'^ 

y 49% - ^ ^ ' ^ 122,5% - 78,4% = 41,1% 

Vay: Khoi lu'dng dung dich H2SO4 49% can dung la: 

44,1 

29,4 
X 200 = 300 (gam). 

3. Phu'dng phap tang giam khoi lu'dng 

a) Phu'dng phap 

Di/a vao si/ tang hoac giam khoi lu'dng khi thi/c hien qua trinh chuyen hoa 
mot hay nhieu mol chat phan u'ng thanh mot hay nhieu mol san pham tao 
thanh, tCr do ta c6 the tinh du'dc so mol cac chat tham gia qua trinh phan u'ng 
hay san pham. 
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phu'dng phap tang giam khoi lu'dng cung du'dc ap dung khi biet du'dc so 
Q\ chat tham gia phan u'ng {hoac so mol cac san pham tao thanh) sau 

han uTiQ '-'"'̂  '"''̂ ^S '̂ "̂S S'̂ " -̂
Qd sd cua phWdng phap: 

Ta xet VI du sau day: Khi sue CI2 vao dung dich NaBr se xay ra phan Crng: 

Ci2 + 2NaBr ^ 2NaCI + Brz 

71 gam 2 mol 2 mol 160 gam 

Ta thay: CLT 1 mol NaBr phan u'ng {c6 khoi lu'dng 103 gam) se thu du'dc 1 

^ol NaCI {CO khoi ludng 58,5 gam) thi khoi lu'dng muoi se giam (103 - 58,5) = 

44,5 gam. Di/a vao si/ chenh lech ve khoi lu'dng, ta c6 the ti'nh cu the so mol 

cua CI2, NaBr P^an u'ng cung nhu' so mol ciia NaCI, Br2 tao thanh. 

Cac dang bai tap thudng gap: 

I Phan u'ng cua ddn chat halogen cd tinh oxi hoa manh phan uhg vdi 

muoi cua halogen cd tfnh oxi hoa yeu hdn 

2. Phan u'ng cua muoi cacbonat ciia kirn loai tac dung vdi dung dich axit 

WJK {nhWHCt) tao ra muoi {nhu'muoi clorua). 

b) Motso v i d u 

1. Phan u'ng cua ddn chat halogen cd tinh oxi hoa manh phan u'ng vdi 

muoi cua halogen c6 tinh oxi hoa yeu hdn 

Vi du 9. Cho khf CI2 du' sue vao dung djch cht/a 40,7 gam hon hdp ba muoi 
NaF, NaCI va NaBr. Co can dung dich sau phan u'ng thu du'dc 31,8 gam hon 
hdp muoi khan. Tinh thanh phan % ve khoi lu'dng cua NaBr trong hon hdp 
muoi ban dau. 

Hudngdan: 

Khi cho CI2 da di qua hon hdp chiTa ba muoi NaF, NaCI va NaBr thi chi c6 
NaBr tham gia phan u'ng: 

2NaBr + CI2 ^ 2NaCI + Brj 

Ta thay: CLT 1 mol NaBr phan u'ng tao thanh 1 mol muoi NaCI thi khoi lu'dng 

nuoi thu du'dc se giam so vdi khoi lu'dng muoi ban dau la: 80 - 35,5 = 44,5 (gam) 

Theo bai ra: 

mmuoigiam = 40,7 - 31,8 = 8,9 (gam) ' " cc 

~ * nrgaBr = 0,2 mol 

niNaBr = 0,2x103 = 20,6 (gam). 

%mNaBr = X 100% = 50,614%. • 
40,7 

-»Thanh phan % ve khoi lu'dng ciia NaBr trong hon hdp mudi ban dau la 0,614%. 
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2. Phan uTig cua muoi cacbonat cua l<lm loai tac dung v6i dung djcli axit H,/. 
{^nhWHCf) tao ra muoi {nhcf muoi clorua), ta di/a vao lu'Ong l<hi' CO2 thoat ra ta 

se tfnh du'dc lu'dng muoi phan u'ng va muoi san pham (nhu": cCt 1 mol khi co^^ 
thoat ra, khoi lupng muoi clorua se tang so vdi khoi iu&ng muoi cacbonat IQ 
11,0 gam) 
Vi du 10. Cho 36,3 gam hon hdp X gom cac muoi CaCOa, Na2C03 va M2C0 

(A//a mot kirn loai kiem) tac dung v6i dung dich axit HCI du", thu du'dc 6,72 

lit khf CO2 thoat ra (cfArfc). Co can dung dich sau phan u'ng thu du'dc m gam 
chat ran khan. Tim gia tn m. 
Hitdng dan: 
Khi cho muoi cacbonat {tong quatR2(C03)^ tac dung vdi dung dich axit Hci 

se xay ra phan uTig: ,̂  ,, 
R2(C03)x + 2xHCI 2RCIx ' + XH2O + XCO2 

Ta thay: n̂ oj = 0/3 mol 

Theo PTHH tren ket hdp phu'dng phap tang giam khoi lu'dng 
-> khoi lu'dng muoi tang len mot lu'dng la 0,3 x 11 = 3,3 (gam) 
-> m = 36,3 + 0,3x11 = 39,6 (gam). 

Vi du 11. Hoa tan 28,4 gam hon hdp hai muoi ACO3 va BCO3 vao dung dich 
axit HCI du", thu dUdc dung dich D va khf E. Co can dung djch D thu du'dc 31,7 
gam hon hdp muoi khan. Hay tfnh the tfch khf E {cfdktd). 

HWdng dan: 
Theo bai ra ta c6 PTHH. 

MCO3 + 2HCI -> MCI2 + H2O + CO2 

(M la ki'hieu hoa hoc chung cua hai kirn loai trong hai muoi tren) 

Ta thay: CLT 1 mol CO2 bay len thi khoi lu'dng muoi tang 11 gam. 
Theo de bai, khoi lu'dng muoi tang: , j - , 

31,7 - 28,4 = 3,3 (gam) 

-> n̂ o, = = 0'3 (mol) 

Vco, = 0,3 X 22,4 = 6,72 (Ift). , f 
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C. BAI T A P A P D U N G 

pai l! ^ 9̂ *̂  ^ 9°"^ ^^ '̂̂  ^ '̂̂ ^ ^°^n 
vdi dung dich AgNOa thu du'dc ket tua c6 khoi lu'dng gap y Ian khoi lu'dng 
cua AgNOs da phan u'ng. Hay xac dinh gia tn y. 

gai 2: KhLT hoan toan 8,40 gam mot hon hdp A gom Fe203 va FeO bang khf H2 
^ nhiet do cao, thu du'dc Fe va 2,52 gam H2O. Hay xac dinh thanh phan % 
khoi lu'dng cua Fe203 trong hon hdp A. 

gai 3: Hon hdp A gom hai muoi NaCI, NaBr. Cho hon hdp A tac dung vdi dung dich 
AgN03 (du), thi khoi lu'dng ket tiia tao ra bang khoi lu'dng cua AgNOs da phan 
ung. Hay tfnh thanh phan % ve khoi lu'dng cua moi muoi trong hon hdp A. 

Bai 4: Dan x Ift khf CO2 (dktd) qua dung dich chu^ 0,1 mol Ca(0H)2 thu du'dc 6,0 
gam ket tua CaC03. Loc bo ket tua, dung dich nu'dc loc dun nong lai thu 
du'dc them du'dc 1,0 gam ket tua nffa. Hay tim gia tri cua x. 

Bai 5: Hoa tan hoan toan 12,0 gam hon hdp A gom cac oxit CuO, Fe203 va 
MgO can dung 0,225 Ift dung dich axit HCI 2,0M. Mat khac, neu dot nong 
12,0 gam hon hdp A trong khf CO cJe phan u'ng den hoan toan, thi thu 
du'dc 10,0 gam chat ran B. Tfnh thanh phan % ve khoi lu'dng cua moi oxit 
trong hon hdp A. 

Bai 6: Hoa tan 26,6 gam hon hdp A chtTa hai muoi KCI va NaCI vao nu'dc, thu 
du'dc 500,0 gam dung dich D. Cho toan bp dung dich D tac dung vdi dung 
djch AgN03 ^ thu du'dc 57,4 gam ket tua. Hay tfnh C% cua cac muoi c6 
trong dung dich D. 

Bai 7: Hoa tan hoan toan 2,40 gam hon hdp A gom hai oxit Fe203 va MgO, can 
dung 200,0 ml dung dich axit HCI 0,5M. Hay xac djnh % ve khoi lu'dng ciia 
cac oxit CO trong hon hdp A. 

B̂ i 8: Nhiet phan hoan toan 273,4 gam hon hdp A gom hai muoi KCIO3 va 
KMn04 thu du'dc 49,28 Ift khi O2 {dktc). Hay tfnh thanh phan % ve khoi 
lu'dng cua cac muoi trong hon hdp A. 

Bai 9: cho 25,2 gam hon hdp A gom NaBr va KCI vao nu'dc du'dc 500 gam 
dung djch D. Cho dung dich D cho tac dung vdi dung djch AgN03 vCra du 
thay tao thanh 47,5 gam ket tua. 
1. Tfnh nong do % cua cac muoi trong dung djch D. 
2. Tfnh the tich dung dich AgNOa 0,2M da dung trong thf nghiem tren. 

^ î 10: Cho 100,0 gam CaC03 tac dung vdi dung djch axit HCI du-, thu du'dc 
khf CO2, lu'dng khf CO2 thu du'dc cho vao 300,0 gam dung djch NaOH 20,0 
%, ket thuc phan u'ng thu du'dc dung dich D. Hay tfnh khoi lu'dng muoi 
khan thu du'dc khi c6 can dung djch D. 



Bai 11: Cho 31,84 gam hon hdp hai muoi NaX va NaY {X, Y la hai nguyen tu 
halogen thuoc hai chu ki lien tiep) tac dung vdi dung djch AgNOa du", thu 
du'dc 57,34 gam ket tua. 
1. Hay xac dinh hai halogen X, Y. 
2. Tinh khoi lu'dng moi muoi trong hon hdp ban dau. {Biet X, Ydeu khong 
phai la fid). 

Bai 12: R la nguyen to phi kim c6 hoa tri III trong hdp chat khf v6i Hidro. 
Biet %mH = 17,65%. Hay xac dinh ten nguyen to R. 

Bai 13: Kht A d — = 1,0625. Dot 3,40 gam khf A ngu'di ta thu du'dc 2,24 lit 

khi SO2 {dktc) va 1,8 gam H2O. Hay tim cong thCCc phan tiT cua khi A. 
Bai 14: 1. X la mot oxit cua lu'u huynh, trong do oxi chiem 50,0% khoi lu'dng. 

Biet 1,0 gam khi X chiem 0,3613 lit {d dktd). Hay tim cong thiTc phan tu 
cua oxit X. 
2. Hoa tan 12,8 gam oxit X vao 300,0 ml dung dich KOH 1,2M. Hoi thu du'dc 
muoi gi, ti'nh khoi lu'dng muoi thu du'dc. 

Bai 15: Khir hoan toan 4,06 gam mot oxit kim R loai bang CO d nhiet do cao 
thanh kim loai R. Dan toan bo khf sinh ra vao binh di/ng Ca(0H)2 du", thay 

* tao thanh 7,0 gam ket tua. Neu lay lu'dng kim loai R sinh ra hoa tan het vao 
f dung dich axit HCI du-thi thu du'dc 1,176 Ift khf H2 {ddktd). 

1. Hay xac dinh cong thiTc phan tu" cua oxit kim loai R tren. 
2. Cho 4,06 gam kim loai R tren tac dung hoan toan vdi 500,0ml dung dich axit 
H2SO4 dac, nong, diT. Ket thuc phan Lrtig thu du'dc khf SO2 va dung dich D. 
Hay xac djnh nong dp CM cua muoi trong dung dich D. {Biet the tich dung 
dich thay do'i khong dang ke trong qua trinh phan Ctng). 

Bai 16: 1. Hon hdp khf X gom CO va CO2 {d dieu kien tieu chuan). Biet 1 mol 
khf X nang 1,679 gam. Hay tfnh % ve the tfch moi khf trong X. 
2. Trinh bay phu'dng phap hoa hoc chuyen tat ca khf X thanh khf CO2, va 
ngu'dc lai. 

Bai 17: Dot chay hoan toan 7,2 gam than d nhiet do thfch hdp ngu'di ta thu 
du'dc hon hdp khf than A gom CO va CO2. Dan hon hdp khf A di qua ong dung 
CuO {dW, fQ, sau khi phan iTng xay ra hoan toan, cho toan bo lu'dng khi 
thu du'dc dan vao binh dyng nu-dc vol trong du', thi thu du'dc n gam ket tua. 

1. Viet cac phu'dng trinh hoa hoc xay ra 1, 
2. Tim x. 
Bai 18: Cho dung dich HNO3 0,2M {dung dich Xa lit) va dung dich HNO31,0M 
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[dung dich Y b lit) theo ti le the ti'ch nhu' the nao de thu du'dc dung djch 
HNO3 0,4M. 

•j 19: Phai cho bao nhieu gam KOH nguyen chat cho vao 1200 gam dung 
dich KOH 12,0% de thu du'dc dung dich KOH c6 nong do 20% ? 

pai 20: Cho hon hdp khf A gom C O 2 va S O 2 c6 d j ^ = 2 . Hay ti'nh thanh 

phan % ve the tfch cua C O 2 va S O 2 trong hon hdp A. 
gai 21: Cho 5,6 lit khf C O 2 {ddktd) hap thu vao 600 ml dung dich NaOH 0,5M. 

finh nong do mol cua cac muoi trong dung dich thu du'dc. 
Bai 22: Hoa tan vao x gam dung dich C U S O 4 8,0% y gam tinh the 

CUSO4.5H2O thi thu du'dc 140 gam dung dich C U S O 4 16,0%. Tim x, y. 
Bai 23: Khu' hoan toan 44,0 gam hon hdp X gom Fe va cac oxit sat can vCra 

du 14,56 Ift khf CO {dktd), ket thuc phan ung thu du'dc a gam sat. Hay tim a. 
Bai 24: Chia x gam hon hdp X gom hai kim loai A, B {c6 hoa tri khong ddi) 

thanh hai phan bang nhau: 
Phan 1: Cho tac dung vdi dung dich axit HCI du', thu du'dc 1,792 Ift khf H2 
bay ra {dktd). 
Phan 2. Nung trong O 2 cho den phan iTng hoan toan, thu du'dc 2,84 gam 
hon hdp oxit. Tim x. 

Bai 25: Dot chay hoan toan 26,8 gam hon hdp X gom ba kim loai Fe, Al, Cu 
thu du'dc 41,4 gam hon hdp B gom ba oxit Fe203, AI2O3, CuO. Tinh the tfch 
dung dich H 2 S O 4 1 , 0 M can dung de hoa tan vCra het hon hdp X tren. 

Bai 26: Cho 3,2 gam hon hdp A gom hai kim loai Mg, Al tac dung vdi O 2 tao ra 
8,0 gam hon hdp cac oxit. Mat khac cung hon hdp A tren cho tac dung vdi 
dung djch D chiTa hon hdp axit HCI, HBr, HI, H 2 S O 4 thay tao thanh x Ift 
khf H2 {dktc). Hay xac dinh gia trj x. 

^̂ i 27: Hon hdp khi X gom N2 va H2 c6 d = 4,9. Cho hon hdp X di qua 

chat xuc tac, dun nong, thu du'dc hon hdp khf Y c6 d , „̂  = 6,125. Hay xac 

<Jinh hieu suat phan Cfng tong hdp NH3. 

28: Cho khf CI2 du' sue vao dung dich chiTa 40,7 gam hon hdp ba muoi 
f̂ aF, NaCI va NaBr. Co can dung dich sau phan iTng thu du'dc 31,8 gam hon 
hop muoi khan. Hay tinh thanh phan % ve khoi lu'dng cua NaBr trong hon 
hdp muoi ban dau. :rrM; !O.I ' ; ^ 

29: Cho hon hdp X gom hai muoi NaT va NaCI vao trong ong su" va dun 
f̂ ong. Sau do cho mot luong hdi Brz di qua ong sCr mot thdi gian thi thu 
'Ju'dc hon hdp Y, trong Y khoi lu'dng muoi clorua gap 3,9 Ian khoi lu'dng 
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muoi iotua. Cho tiep mot luong khi C I 2 du" qua ong SLT cho den khi phan Cfrig 
hoan toan thu du'dc chat ran Z. Neu thay CI bang F 2 du" thl thu du'dc chat 
ran E. Khoi lu'dng chat ran E giam gap 2 Ian khoi lu'dng hon hdp Z giam (SQ 

vdi khoi li/cfng tion hdp Y). 
1. Viet cac phu'dng trinh hoa hoc xay ra. 
2. Ti'nh thanh phan % ve khoi lu'dng cac chat trong hon hdp X. 

Bai 30: Viet cac phu'dng trinh hoa hoc cua cac phan (inq thi/c hien day bien 

hoa sau: 

*-A3 
y. • 

CaCO CaCO-, 

Bai 31: Cho 22g hon hdp X gom nhom va sat phan tTng hoan toan vdi 2 lit 
dung dich HCI 0,3M (d=l,05g/ml) 

a) ChiTng minh rang: hon hdp X khdng tan het. 
b) Tinh the ti'ch khi hidrd d dktc, khoi lu'dng chat ran Y khong tan va nong 
dp % chat tan trong dd Z. Gia su' trong 2 kim loai chi c6 1 kim loai tan. 

Bai 32: Cho luong CO du" qua ong sCr chuTa 15,3g hon hdp gpm FeO va ZnO 
nung n6ng thu du'dc hon hdp chat ran 12,74g. Biet trong dieu kien thi 
nghiem H = 8 0 % . 
a) Tfnh % khoi lu'dng trong hon hdp dau. 
b) Oe hoa tan chat ran sau phan uTig thi phai dung bao nhieu lit dd HCI 2M ? 

Bai 33: Cho 3,87g hon hdp gSm 2 kim loai Mg va Al tac dung v6i 500ml dd 

HCI I M . 
a) ChtTng minh rang: Sau phan CTng, Mg va Al het va axit du*. 
b) Neu phan uTng tren lam thoat ra 4,368 lit H2 (dkc), hay tfnh khoi lu'dng 
tCrng kim bai trdng hSn hdp dau. 

c) Tinh the ti'ch dd dong thdi NaOH 2M va Ba(0H)2 0,1M de trung hoa 
lu'dng axit con du'. 

Bai 34: Dan 2,24 lit khi CO (dktc) di cham qua ong SLT dt/ng 7,2 g hon hdp ^ 
gom CuO va Cu den khi phan iTng xay ra hoan toan thu du'dc chat ran Y va 
khi D C O ti khoi hdi so vdi hidrp bang 18. Hda tan Y trpng dung djch HNO3 

vCra du, can dung 0,5 lit dung dich HNO3 va c6 khi NO2 thoat ra. 
a/ Tinh khoi lUdng mdi chat trdng X. 
b/ Tinh nong dp mol/lit cua dung dich HNO3 va the tich khi NO2 thu du'dc (dktc). 
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1.111111 mi V uvvn jc/i.. . '':,• 

gai 3^" '̂ '̂̂  ^^^^ r\{Jldc du'dc dung djch A. Cho brom 
viya du vao dung dich A dUdc muoi X c6 khoi lu'dng nho hdn khoi lu'dng 
cua hon hdp mudi ban dau la a gam. Hoa tan X vao nudc dUdc dung dich 
g sue khi do vCra du vao dung dich B, thu du'dc muoi Y c6 khoi lu'dng nho 
hdn khoi lUdng cua muoi X la a gam. 

Xac dinh phan tram khoi lUdng cua cac chat trong hon hdp muoi ban dau. 
(Coi CI2, Br2, I2 khong phan iTng vdi nUdc). o ; 

Bai 36: Hon hdp (A) gom cac chat: AI2O3; CuO; MgO; Fe(0H)3; BaCOs. Nung 
(A) d nhiet dp cao roi dan luong khf CO dU di qua hon hdp, thu dUdc khi 
(B) va chat ran (C). Chd (C) vao nUdc dU, thu 6\i(ic dung dich (D) va phan 
khong tan (E). Cho (E) vao dung dich HCI du', thu dUdc khi (F), chat ran 
khong tan (G) va dung dich (H). Biet cac phan iTng xay ra hoan toan. 
a) Viet phUdng trinh phan Crng xay ra -

b) Xac djnh thanh phan (B); (C); (D); (E); (G); (H). 

Bai 37: lii hdn hdp AI2O3, MgO, CuO, bang phu'dng phap hoa hpc, hay tach 
cac pxit ra khoi nhau (khoi lu'dng cac dxit tru'dc va sau qua trinh tach la 
khong doi). 

Bai 38: NgUdi ta thUc hien 2 thi nghiem sau: 
- Thl nghiem 1: Hoa tan 32,5 gam mot kim loai M (hda tri I I ) trong 400ml 
dung dich H2SO4 cho den phan iTng ket thuc, thu du'dc V Ift X (dktc) va con 
du" m gam kim loai M khong tan. Khf X bay ra cho tac dung vdi mot lu'dng 
VLft du FeO nong dd, thu du'dc mot lu'dng Fe. 

-Thl nghiem 2: Lay lu'dng Fe thu du'dc tu'thi nghiem 1 dem trpn chung vdi 
kim Ipai M cdn du" trpng thf nghiem 1, thu du'dc hpn hdp kim Ipai. Dem hda 
tan hpn hdp kim Ipai nay bang 160ml dung djch H2SO4 cp npng dp mpl gap 
5 Ian npng dp mpl axit da dung trpng thf nghiem 1. Khi phan uTig ket thuc, 
thu dUdc 8,96 Ift H2 (dktc) va cung cdn du" 5,6gam mpt kim Ipai khdng tan. 
Xac dinh kim Ipai M. 

39: Oe xac dinh thanh phan sat (III) dxit trdng quang hematit ngu'di ta 
'am nhu" sau: chd mpt lupng khf hidro qua ong su" di/ng lOg quang dot 
nong do, sau khi phan ling ket thuc, lay chat ran cdn lai trong ong suT do 
<Jem hda tan trong dung djch HCI thi thu du'dc 2,24 lit khf hidro (do d dktc). 
)̂ Hdi trong quang hematit cd bao nhieu phan tram (ve khoi lu'dng) sat 

(HI) oxit. 

)̂ Can bao nhieu tan quang ndi tren de san xuat du'dc bao nhieu tan gang 
6 % sat. 



Bai 40: Cho 28,4g hon hdp 2 muoi cacbonat cua 2 kirn loai hoa trj I tac dung 
vdi dd HCI thu du-dc 6,72 lit khf (dktc). 
a) Tfnh khoi lu'dng muoi clorua. 
b) Xac dinh 2 kim loai biet 2 kim loai d 2 chu ki lien tiep. 
c) Khi tren dMc hap thu hoan toan trong 1,25 lit Ba(0H)2 thu dUdc 39,4g 
ket tiia. Ti'nh nong do Ba(0H)2. 

Bai 41: Cho 38,2g hon hdp 2 mudi cacbonat hda tri I tac dung vdi mot lu'dng 

f; thCra dd HCI thu du'dc 6,72 lit khiCOj (dkc). 

\ a) Tim tong khoi lu'dng 2 mudi. 

( b) Hai kim loai nay lien tiep nhau trong phan nhom chi'nh nhom I. Hay xac 

^ dinh ten moi muoi ban dau. 
Bai 42: Cho 10 lit hSn hdp gom 2 khf N2 va CO2 di qua 2 lit dung dich Ca(0H)2 

0,02M thu du'dc I g ket tiia. Ti'nh % the tich moi khi trong hon hdp. 

Bai 43: Nguyen to X c6 so thu" ti/ 19, nguyen to Y c6 so thCr tu" 8, nguyen to Z 

CO sd thiT t i/ 16. 

?;. a) Xac dinh vi tri cua cac nguyen td trong bang he thong tuan hoan. 
b) Giu'a cac nguyen to nay c6 the tao thanh nhu'ng hdp chat hoa hoc nao ? 

Bai 44: l.Tong so hat proton, ndtron, electron trong 2 nguyen tu" kim loai A 
/a B la 142, trong do tong so hat mang dien nhieu hdn tong so hat khong 
mang dien la 42. bo hat mang dien cua nguyen tu' B nhieu hdn cua A la 12. 

a) Xac djnh 2 kim loai A va B. Cho biet so hieu nguyen tLr cua mot so 

nguyen to: Na (Z = 11). Mg (Z = 12), Al (Z = 13), K (Z = 19), Ca (Z = 20), 

Fe (Z = 26), Cu (Z = 29), Zn (Z = 30). 

b) Viet cac phudng trinh phan (ing dieu che A tCr muoi cacbonat cua A va 

dieu che B tu" mot oxit ciia B. 
2. Chi dung them nu'dc, hay nhan biet 4 chat tan: Na20, AI2O3, Fe203, 1̂ 

chCra trong cac Ip rieng biet. Viet cac phu'dng trinh hoa hoc cua phan Crng. 
Bai 45: KhLT hoan toan 4,06 gam mot oxit kim loai bang CO d nhiet dp cao 

thanh kim loai. Dan toan bp khi sinh ra vao binh di/ng dung dich Ca(OH): 
d\J, thay tao thanh 7 gam ket tiia. Neu lay lu'dng kim loai sinh ra hoa taH 
het ao dung dich HCI du' thi thu du'dc 1,176 lit khi H2 (dktc). 
1. Xac dinh cong thiTc oxit kim loai. 
2. Cho 4,06gam oxit kim loai tren tac dung hoan toan vcfi 500ml dung di'̂ '̂  
H2SO4 dac, nong (du') du'dc dune • ch X va c6 khi SO2 bay ra. Hay xac d^^^ 
nong dp mol/li't cua muoi trong dung dich X. (Coi the tich dung dich khoî ^ 
doi trong qua trinh phan Crng). 1 

Bai 46: Hoa tan hoan toan hon hdp A gom Al va kim loai X (hoa trj a) trong 
H2SO4 dac, nong den khi khong con khf thoat ra thu du'dc dung dich B va 
khf C. Khf C bi hap thu NaOH dU tao ra 50,4g muoi. 
Khi them vao A mot lu'dng kim loai X bang 2 Ian lUdng kim loai X c6 trong A 
(giiJ nguyen lu'dng Al) roi hoa tan hoan toan bang H2SO4 dac, nong thi 
lu'dng muoi trong dung dich mdi tang them 32g so vdi muoi trong dung 
dich B nhu'ng neu giam mot nu'a lu'dng Al c6 trong A (giQ" nguyen lu'dng X) 
thi khi hoa tan ta thu dUdc la 5,6 Ift (dktc) khf C. 

1. Tfnh khoi lu'dng nguyen tu'cua X biet rang so hat (p, n, e) trong X la 93. 
2. Tfnh % ve khoi lu'dng cac kim loai trong A. 

Bai 47: 62,8g hon hdp X gom KHCO3; K2CO3; NaHC03. Cho X phan Crng vdi 

CaCh d u thi thu du'dc 20g muoi ket tua. Cho n|̂ 3HC03 Ŝ P ^ Ian r\^^„coj • 

a) Tfnh m cac muoi trong X. 

b) Them tCr tiY HCI 0,2M vao dd X va khuay ki cho den khi cd khf thoat ra 
thi dCrng lai. Tfnh VHO da dung. 

c) Tiep tuc cho HCI tif ttf vao den khi ngiTng ket tua da dung bao nhieu ml 
dd HCI trong giai doan nay. Tfnh khoi lu'dng ket tua. 

Bai 48: Hoa tan m(g) hon hpp Na2C03 va K2CO3 vao 55,44g H2O du'dc 
55,44ml dd ( D = 1,0822 g/ml ), bd qua si/ bien doi the tfch. Cho tCr tu" dd 
HCI vao dd tren cho den khi thoat ra 1,1 g khf thi dC/ng lai. Dung dich thu 
du'dc cho tac dung vdi nu'dc voi trong tao ra ket tua kho. 
a) Tfnh m. 

b) Tfnh % moi mudi trong dd ban dau. 
c) The tfch Vdd HCI 0,1 M. 

d) Tu' dd ban dau, mudn dieu che dd mudi cd nong dp moi mudi la 1 0 % thi 
phai hda tan them moi mudi la bao nhieu gam? 
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D . H t r d N G D A N G I A I 

Bai 1 : Goi cong thCfc hoa hoc chung cua NaCI va NaBr la NaX. 

PTHH: NaX + AgNOj NaNOj + AgXi 

Theo gia thiet, ta c6: 
m.-.,. 170 V ' 'AgN03 

- Neu hon hdp A chi c6 muoi NaCI thi : 

V = ^ ^^'^ = 0,844 gam 
^ 170 

i' - Neu hon hdp A chi chiTa muoi NaBr thi : 

108 + 80 
y = 170 

= 1,106 gam 

-> Gia tri cua y la: 0,844 < y < 1,106. 

Bai 2: Goi so mol cua Fe203 va FeO trong 8,40 gam hon hdp A Ian liTdt la a va b. 

; PTHH: 

FezOs + 3H2 -> 2Fe + BHzO 

Mol: a mol 3a mol 

FeO + H2 ^ Fe + H2O 

Mol: b mol b mol 

Theo bai ra ta c6 he phu'dng trinh: 

160a + 72b = 8,4 fa = 0 03 
' b = 0,05 

(1) 

(2) 

3a + b = ^ = 0,14 
18 

_^o/„m^ = î 0ilAExl00% = 57,14%. 
Fe203 8,4 

Bai 3: Goi so mol cua NaCI va NaBr trong hon hdp A Ian lu-dt la a va b. 

PTHH: 

NaCI + AgNOs NaNOa + AgCli (1) 

NaBr + AgNOj NaNOa + AgBr^ (2) 

Theo gia thiet, ket hdp PTHH (1) va (2), ta c6 phu'dng trinh: 

143,5a + 188b = 170(a + b) 

26,5a = 18b 
18 
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•ay : ° /om.^=33^3^^^^f ,3 , . l00°/o 

^^'^^ 100%= 27,84%. 
58,5a+ 1 0 3 . ^ a 

18 

%mNaBr = (100-27 ,84)% = 72,16%. J X ^ ' " ' 

p^j 4 : Theo gia thiet, ta c6: n̂ ô  = (mol) ^,1^ !n> 

Do sau khi dun soi dung dich nu'dc Ipc lai thu du'dc ket tua nu'a, nen xay ra 

cac phu'dng trinh hoa hoc cua phan uTng hoa hpc sau: 

CO2 + Ca(0H)2 -> CaCOs + H2O (1) 

2CO2 + Ca(0H)2 ^ Ca(HC03)2 (2) 

Ca(HC03)2 ^ CaC03 + H2O + CO2 (3) 

Goi so mol Ca(0H)2 phan LTng d (1) va (2) Ian lu'dt la a va b, ta c6: 

TLrPTHH(l)-> a = nc3C03(i) = = 0,06 (mol) 

lis PTHH (2), (3) b = nc3(HC03)2 (2) = " 0 3 0 0 3 = 15^ = 
- > 0 ^ 0 2 = a + 2b = (0,06 + 2x 0,01) = 0,08 mol. 

:.iC H 

Vay: x = 0,08.22,4 lit = 1,792 lit. 

Bai 5: Goi so mol cua cac oxit CuO, Fe203 va MgO trong hon hdp A Ian lu'dt la 

a, b va c, theo gia thiet ta c6: 

80a + 160b + 40c = 12,0 gam (*) 

Hoa tan A trong dung dich axit HCI, PTHH: , 

CuO + 2HCI -> CUCI2 + H2O (1) '̂ 

FezOa + 6HCI -> 2FeCl3 + 3H2O (2) 

MgO + 2HCI -> MgCl2 + H2O (3) 

Theo gia thiet, ta c6 so mol HCI can de hoa tan hon hdp A la 

2a + 6b + 2c = 0,225x2 = 0,45 mol (**) *̂  * 

PTHH khCr A trong khi CO du-: -i'" 

CuO + CO ^ Cu + CO2 (4) 

Fe203 + 3C0 -) . 2Fe + 3CO2 (5) 

^ay chat ran B thu du'dc sau cac phan uTng tren gom Cu, Fe va MgO. 

Ta CO khoi lu'dng cua hon hdp nay la: 

64a + 56x2a + 40c = 10,0 gam (***) 
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Giai he ba phi/dng trinh (*), (**) va (***), ta di/dc ket qua: 
a = 0,05 mol mcuo = 0,05x80 = 4,0 gam 
b = 0,025 mol ^ rn^eiOj = 0,025x160 = 4,0 gam 

c = 0,1 mol -> mngo = 0,1 x 40 = 4,0 gam 

Vay: % m ŝ̂ oxit = ^ % = 33,33%. , r . . . - 1 . 

Bai 6: Theo bai ra ta c6 cac PTHH ^ " 1 ^ m 09^^' 
KCI + AgNOa KNO3 + AgCI i (1) . 
NaCI + AgNOs ^ NaNOs + AgCU (2) 

Goi so mol KCI va NaCI c6 trong 26,6 gam hon hdp A Ian luWt la a va b. 
Thed gia thiet, ket hdp v6i PTHH (1, 2) ta cd he phu'dng trinh : 

74,5a+ 58,8b = 26,6 
. 57,4 ^ ^ a = b = 0,2mol 

Vay : C%KCI = 2,98%; C%Naci = 2,34%. 
Bai 7: Khi hoa tan hon hdp A trong dung dich axit HCI, cac PTHH xay ra: 

Fe203 + 6HCI -> 2FeCl3 + 3H2O (1) 
' MgO + 2HCI ^ MgCb + H2O (2) 
Goi so mol cua Fe203 va MgO trong 2,40 gam hon hdp A Ian lu'dt la a va b. 
Theo bai ra, ta cd: 

160a + 40b = 2,4 gam (*) 
PHCI = 6a + 2b = 0,2x0,5 = 0,1 mdl (**) 

Giai he hai phu'dng trinh (*) va (**), ta du-dc: a = 0,01 mol va b = 0,02 mol. 
^ mpe^oj = 160x0,01 = 1,60 gam -> mngo = 40x 0,02 = 0,8 gam 

Vay: %m^e20^ = ^ xlOO% = 66,67% -̂"̂  ' 

%mMgo = 100% -66,67% = 33,33%. 
Bai 8: Theo bai ra ta c6 cac PTHH: 

2KCIO3 — ^ 2KCI + 302t (1) 

2KMn04 — ^ K2Mn04 + Mn02 + Ozt (2) 
Gpi so mol cua KCIO3 va KMn04 trong 273,4 gam hon hdp A Ian lu'dt la a, 
Theo gia thiet va cac PTHH (1,2), ta c6 he phu'dng trinh: 
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122,5a + 158b = 273,4 
3 b 49,8 _ _ 
2^^2 = 22:4=' ' ' 

Giai he, ta du'dc: a = 1,2 mol va b = 0,8 mol. 
n̂ KCI03 = 122,5x 1,2 = 147 (gam) - : 

147 

Vay: % "1^003 " 273 4̂  ^ " 53,767% 

%mKMn04 = 100%-53,767% = 46,233%. 
Bai 9: Theo bai ra ta c6 cac PTHH: 

NaBr + AgNOs NaN03 + AgBr>̂  
KCI + AgN03 ^ KNO3 + AgCli 

Gpi so mol cua NaBr va KCI trong hon hdp A Ian lu'dt la a va b. 
Theo gia thiet va cac PTHH (1,2), ta c6 he phu'dng trinh: 

103a + 74,5b = 25,2 
' 188a + 143,5b = 47,5 

Giai ra, ta du'dc: a = O,lmol va y = 0,2 mol. 
mNaBr = 103 x 0,1 = 10,3 (gam) 

mKci = 74,5x0,2 = 14,9 (gam) 

Vay:C%NaBr = ^ ^ 1 0 0 % = 2,06% 

C%Kci = ^ xlOO% = 2,98%. 

Bai 10: Theo bai ra ta c6 PTHH: 
CaC03 + 2HCI -> CaCl2 + H2O + COjt 

Theo gia thiet, ta c6: > ^^i • 

nco2 = "cacos = 7 ? ? =1/0 (mol). 
100 

300 X 20 , ^ , „ 
"-^^"^ = IOOT4O = 

Ta CO, ti le = hl 1 < < 2 
"C02 1 nco2 

Khi cho CO2 phan uTng v6i NaOH se xay ra 2 phan uTig sau: 



C02 + 2NaOH NazCOa + H2O (1) 
Mol: X 2x X 

CO2 + NaOH NaHC03 (2) 1,, 

Mol: y y y 
Goi so mol CO2 tham gia phan (ing (1) va (2) Ian liTdt la x va y, ta c6 he 
phiTdng trinh: 

[2x + y = l,5 

Giai he ta c6. x = y = 0,5 mol. 

Vay: Khoi li/dng muoi khan thu dUdc khi c6 can dung dich sau phan Cmg la 
0,5(106 + 84) = 95,0 (gam). 

Bai 11: Gdi M la nguyen tCr khoi trung binh cua X va Y (cung la khoi lu-dng 
mdl trung binh ciia hai halogen), ta c6 PTHH: 

1 MX + AgNOs MNO3 + AgXi 

Theo PTHH (1) va (2), ta c6 1 ^ = 

M + 23 M + 108 

M = 83,13(gam/mol) 

Ta thay: Mx < M < My 
va X, Y la hai nguyen to halogen d hai chu ki lien tiep 

- > X la brom (M = 80) va Y la iot (M = 127). 
Vay: mNasr = 28,84 gam; mNai = 3 gam. 

Bai 12: Cong thtrc tong quat cua hdp chat can tim c6 dang XH3 
Ta c6: % m H = ^""^ x 1 0 0 % = 1 7 , 6 5 % 

R + 1X 3 

R = 14 (dvc) 

Vay: Nguyen to R la N {M td). 
Bai 13: Theo gia thiet -> Khoi lu'dng mol phan tCrcua A la: 

1,0625 X 32 = 34 (gam/mol) 

.. 2,24 _ 

22,4 

ms = 0,1x32 = 3,2 (gam) 

nso2 - ^ = 0,1 (mol) 

nH20 = ^ = 0,1 (mol) 

• mH = 0,lx 2 X 1 = 0,2 (gam) 
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-> mA = ms + mH = 3,2 + 0,2 = 3,4 (gam). 
Vay: chat A khong c6 O, goi cong thtrc tong quat cua A la HaSb ta thay. 

n,= M = 0 , l - . 

0,1x2 _ , 0,1 , 1 ( 

_^ a = — = 2; b = — = 1 )* tnxA isio ̂ .v̂ ' 
0,1 0,1 

Vay cong thiTc phan tCr cua hdp chat A la H2S. 
Bai 14: 1. Goi cong thiTc cua X la SxOy. Theo bai ra, ta c6 phu-dng trinh 

32x = 16 y y = 2x , (*) 
TCr gia thiet -> khoi lu'dng phan tu" cua X: 

^ = 64 = 3 2 x . l 6 y (..) " 

Giai he phu-dng trinh (*) va (**), ta du'dc x = 1, y = 2. 
Vay: Cong thtTc phan tu" cua oxit X la SO2 
2. Cac PTHH c6 the xay ra: 

SO2 + 2NaOH ^ Na2S03 + H2O (l) 

Co the c6: SO2 + H2O + Na2S03 2NaHS03 (2) 

The gia thiet: u^^^ = ^ = 0'2 (mol); x.e 1 

"NaOH = 0,3x1,2 = 0,36 (mol) X: 

V" nso2 <"NaoH <2nso2 ^ 

->thu du'dc hon hdp hai muoi. 

Vay CO phan iTng 2 xay ra. , ^ 

Theo phan ij-ng (1) n NazSOj = ^ = 0,18 (mol) ^ ' 

nso2dL/ = 0,2-0,18 = 0,02 mol 

Theo phan Crng (2) n NaHS03 thu du'dc =0,2x2 = 0,4 mol 
-> nNa2S03 con lai = 0,18 -0,02 = 0,16 (mol).'''^"^'^ 
Goi X va y la so mol cua Na2S03 va NaHS03, ta c6 he phu'dng trinh 

"̂ so, = x + y = 0,2 mol -

"NaOH = 2x + y = 0,36 mol 

Giai he phu'dng trinh, ta du'dc x = 0,16 mol, y = 0,04 mol 
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Khoi lu'dng cac muoi: 
mNazsos = 0,16x126 = 20,16 gam , , ? 

mNaHS04 = 0,04x104 = 4,16 gam. j , , 

Bdi 15: 1. Gpi cong thiTc cua oxit kim loai can tim la RxOy, R cung la khioi 
lu'dng mol cua kim loai can tim. „ ,.» , 
PTHH: RxOy + yCO - > xR + yCOz (iV' 
Mol : a (axy) (axx) (axy) ' 

CO2 + Ca(0H)2 -> CaCOa + H2O (2) ' ' • 

Theogiathiet. nc3C03 = ^ = 0,07 (mol) . j . 

TCr PTHH (1) va (2) ta c6: nco2= r i c o ^ a x y = 0,07 (mol) (*) 

Theo dinh luat bao toan khoi lu'dng, ap dung ta c6 
TLT phan Crng (1). 4,06 + 28x0,07 = mR + 44x0,07 

mR = 2,94 gam hay Rxax = 2,94 (gam) (**) 
Khi hoa tan R vao dung dich axit HCI, xay ra PTHH: 

2R + 2nHCI 2RCIn + nHz 

i , (3) 
. . , a.x.n 
Mol: a.x 

Theo gia thiet, ket hdp PTHH (3) ta c6: 

= lilZe = 0,0525 = hay a .x = 9 ^ {***) 
"2 22,4 2 n 

Tu* (*) (**) (***), ta tinh du-dc M = 28n 

Xet thay nghiem thoa man la. n = 2,M = 56 

V a y M = 5 6 - > Kim loai can tim la Sat (Fe). 

Thayn = 2 vao (***) ta du-dc a x x = 0,0525 (****) 

T.>^,^. ^ u • a x x 0,0525 x 3 
Tû  (*) va (****) ta co. = — - > - = T 

a x y 0,07 f.^; y 4 
Vay: Cong thiTc phan t(f cua oxit kim loai R la Fe304. 

2. Theo gia thiet, ta c6 nFe304 = = 0,0175 (mol) 

PhUdng trinh hoa hpc xay ra: 

IOH2SO4 + 2Fe304 -> 3Fe2(S04)3 + SO2 + IOH2O 
Mol : 0,02625 0,0175 
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vay: CM Fe2(S04)3 = ^'ff^ = 0,0525 M. 

0a> 1^' ^' ^ ^° ^° ^ ^' ~ 'a sd mol CO 
CO trong X 
Ta CO bieu thuTc ve khoi lu'dng cua 1 mol khi X la orJ 

44x + 28(1 - n) = 1,679x22,4 = 37,60 (gam) 
Giai ra ta du-dc: x = 0,6. vay %VC02 = 60%, %Vco = 4 0 % 
2. Muon chuyen tat ca khi X thanh khi CO2 thi oxi hoa het CO thanh CO2 
bing cac oxit kim loai, hoac dot X trong O2 du", ... 

Vidu: CuO + CO — ^ Cu + CO2 

Ngu'(?c lai, muon chuyen tat ca khf X tao thanh CO, thi cho hon hdp khi X di 
qua than nung nong. 

PTHH: CO2 + C — ^ 2C0 

Bai 17: Cac phu'dng trinh hoa hpc xay ra. ' ' 

C + O2 CO2 (1) 
Mol: X x 

2C + O2 — ^ 2C0 (2) 

f^oi: y y ; ,(,c 

CO + CuO Cu + CO2 (3) 

CO2 + Ca(0H)2 ->CaC03 4 + H2O (4) 

Ta thay: Khi CO khir CuO tao thanh khi CO2 thi toan bp lu'dng C chuyen 

thanh CO2. Do do: nc = n̂ .̂ ^̂ , mat khac vi lu'dng Ca(0H)2 du', nen toan bp 

lu'dng khi CO2 phan Crng se tao ra CaCOs 

nco2 = "C02 (1) + "002 (2) = X + y = nc = 0,6 mol h. 

Theo PTHH (4) Khoi lu'dng muoi ket tua: y 

"^caco3 = n = 0,6x100 = 60 (gam). •''J 

-̂ r ( i ; • • ^ ' 

^^118: Theo bai ra ta c6 sd do du'dng ch6D: 

a 0,2 1,0 - 0,4 = 0,6 .f^] : >• . -^oT 

b 1,0 0 , 4 - 0,2 = 0,2 

,0 . 
j.riU „4wi;.| JeM 
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a ^ 0,6 _ 3 
b 0,2 1 

Vay: Can phai tron dung djch X va dung djch Y theo ti le the tich tu'dng 
la 3 : 1. 

Bai 19: Gpi mi, m2 la khoi lu'dng KOH nguyen chat va khoi lu-dng dung djch 

KOH 12,0%, theo sd do du-dng cheo ta c6. -

mi 1 0 0 \ ^ ^ ^ ^ 2 0 - 1 2 = 8 

^ 20 
m2 12 - -""^^ 100 - 20 = 80 

1 

m2 80 10 

mj _ 8 'V. 

Vay: Can lay mot lu'dng KOH nguyen chat = — x 1200 = 120 gam. 

Bai 20: Theo gia thiet, khoi lu'dng mol trung binh cua hon hdp la: 

M = 28 X 2 = 56 (g/mol). 

Ap dung sd do du'dng cheo. Ta c6. 

CO2 44 ^ - 6 4 - 56 = 8 

J ^ M = 56 1^ 
SO2 64 ^ ^ ^ ^ ^ ^ 5 6 - 44 = 12 

1 ^ ĉo2 _ 8 _ 2 
^ 12 3 

m j ^ _ ^ _ 

m7 " 80 " 10 V. SO2 

Vay: o/oVcô  = x 100% = 40% 

%Vso2 = 100% - 40% = 60%. 

Bai 21: Theo bai ra ta c6 PTHH: 

2NaOH + CO2 -^Na2C03 + H2O 

NaOH + CO2 ^ NaHCOs 

Theo PTHH (1) 

Theo PTHH (2) 

'NaOH = 2 
n, 'C02 

'NaOH _ = 1 
n 'C02 

Mat khac, theo bai ra: = A l = 1,2 
nco2 0,25 

(1) 
(2) 
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vay dung dich sau phan iTng c6 hai muoi. 

oat n^aoH : "002 = a, r\^,o„ : n̂ ô  = b. Ta c6 sd do dudng cheo sau 

a 1 2 - 1,2 = 0,8 
n = 1,2 

b 2 - - ^ ^ 1 ,2 - 1 = 0,2 

Vay: Ti le so mol nNaHC03 • "N:^2C0^ = : 0,2 = 4 : 1. 

4 x 0 , 2 5 _ _ 0,1 X 0,25 
0,5 

nNaHC03 = 0 5 = 0,2 (mol); n^,^^^^ = = 0,05 (mol). 

Vay nong dp mol cua hai muoi la: CM NaHCOa = — = 0,333 (M) 
0,6 

CM Na2C03 = = 0,833 (M). 
0,6 

Bai 22: Tru'dc het ta quy doi tinh the CUSO4.5H2O nhu' la dung dich CUSO4 c6 

nong do: C% CUSO4 = — — — x 100% = 64,0% 

160 + 90 
Nhu' vay, ta chuyen bai toan thanh bai toan tron l ln hai dung dich CUSO4 

64,0% vdi dung dich CUSO4 8,0% de tao thanh dung dich mdi CUSO416,0%. 
Ap dung sd do du'dng cheo. Ta c6: 

X 64,0% 16,0% - 8,0% = 8,0% c. 

16,0 % 

y 8,0% 64,0% - 16,0 % = 48,0% 

X 8 
-> — = — 

y 48 V, 

Vay: Khoi lu'dng cua tinh the CUSO4.5H2O can dung la 8 
48 + 8 

X 280 = 40,0 gam 

Khoi lu'dng dung djch CUSO4 8% can dung la (280 - 40) = 240,0 gam. 

23: Ta thay: Theo djnh luat bao nguyen to, so mol CO phan Crng chinh 
bang so mol nguyen 0 c6 trong hon hdp X. 

mo(A) = X 16 = 10,4 gam 

Vay: a = mpe = 44 - 10,4 = 33,6 gam. r 

^^'24: ' 

TCr gia thiet, ta c6: no phan i?ng va kim loai = = 0,08 mol 

1 8 5 



mo = 1,28 gam 
Theo djnh luat bao toan khoi li/dng, ta c6 

m kim loai d mSi phan = 2,84 - 1,28 = 1,56 gam 

-> mhSn h(?p kim loai = x = 3,12 gam. .̂ - • 
Bai 25: > ^ . ^ ^ ,,,, ' "' • r 

TCr gia thiet, ta c6: mo = 41,4 - 26,8 = 14,6 gam ' 
14 f- . lorn See! ;T - • 

-*no = ^ = 0,9125 (mol). 
16 

Ta thay: n̂ ŝô  can dung = rio 

^ V , , , g , ^ , , ^ 3 0 ^ i ^ = 0,9125 lit. 

Vay: The tich dung dich H2SO4 1,0 M can dung la 0,9125 lit. 
Bai 26: 

TCr gia thiet, ta c6: mo PI/V* hSn hop A 8,0 - 3,2 = 4,8 gam. 
4,8 

—> rio phan LTng vcti hon h(Jp A = —— = 0,3 (mol). 
16 

->• So mol H2 giai phong khi cho 3,2 gam hon hdp A tac dung vdi dung dich 
D la 0,3 mol * /t"--,./(.rh « 

X = 0,3 X 22,4 = 6,72 (lit). 
Bai 27: 

Tac6:dx/H2 = Mx = 9,8 gam x 

^Ik = 1 

Ta lay 1 mol hon hdp X -> mx = 9,8 gam. 
Xet PTHH. Nz + 3H2 ^ 2NH3 

Do ty le — = ^ , nen hieu suat phan iCng tinh theo so mol cua H2 

^H2 ' 

Mat khac: me = mA = 9,8 gam (Theo OLBT khoi lu'dng) 

-> MY = 6,125 X 2 = 12,25 (g/mol) 

= = 0,8(mol). 

Ta thay, so mol hon hdp Y giam 0,2 mol so vdi so mol cua hon hdp X->6o 

chi'nh la so mol NH3 sinh ra 
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Theo PTHH tren ^ n„^p,^^^,g = 0,3 mol 

^gy: Hieu suat phan Cmg = | x 100% = 42,857 % . 

28: Khi cho khi CI2 du" sue vao dung djch hon hdp chiJa ba muoi NaF, NaCI 
NaBr thi chi c6 NaBr phan iTng: 

2NaBr + CI2 2NaCI + Br2 " " 
Ta thay: Cu' 1 mol NaBr phan Cmg tao thanh 1 mol muoi NaCI thi khoi lu'dng 
muoi thu du'dc se giam so vdi khoi lu'dng muoi ban dau la: 

80-35,5 = 44,5 (gam) 
Theo de bai: mmuoi giam = 40,7 - 31,8 = 8,9 (gam). 

nNaBr = 0,2 mol 

mNaBr = 0,2 x103 = 20,6 (gam). 

- > %mNaBr = ^ x 100%= 50,614%. 
40,7 

Bai 29: 1,2. Do trong hon hdp Y van con muoi iotua nen hdi Br2 thieu {NaldU). 
Goi so mol cac muoi Nal, NaCI, NaBr trong hon hdp B Ian lu'dt la a, b, d. 
Phu'dng trinh phan CCng khi cho hdi Br2 du'di qua hon hdp X la: 

2NaI + Br2 ^ 2NaBr + I2 (1) 
Theo PTHH tren va gia thiet -> nwai trong hSn h(?p (A) = (a + d) mol ^ 

Ta c6: 58,5b = 3,9xl50a -> b = 10a 
Khi cho khf CI2 du' qua hon hdp Y, luc do c6 cac phan LTng: 0 

2NaI + CI2 ^ 2NaCi + I2 (2) 
a mol a mol 1 

2NaBr + CI2 ^ 2NaCI + Br2 (3) ^ 
d mol d mol 

t̂ o giam khoi lu'dng cua hon hdp Z so vdi hon hdp Y la: 
127a + 80d - 35,5 ( a + d) = 91,5a + 44,5d (*) 

Neu thay Cb bang F2 thi c6 cac phan iiwq hoa hoc xay ra: 
2NaI + F2 2NaF +12 (4) 
a mol a mol 
2NaBr + F2 2NaF + Brz (5) 
d mol d mol 
2NaCI + F2 -> 2NaF + CI2 (6) 
b mol b mol 
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Do giam I<ln6i lu'dng cua hon hdp Z so vdi khoi lu'dng hon hdp Y la: 
(127a - 19a) + (35,5b - 19b) + (80d - 19d) = 108a + 16,5b + 61d 
Theo de bai, ta c6: 

(108a + 16,5b + 61d ) = 2 (91,5a + 44,5d) 
^ 16,5b = 75a + 28d (***) 
Thay b = 10a vac (***), ta du'dc: 165a = 75a + 28d -> 90a = 28d 

r -* , , 14 , . 140 . irn r > 
Hay a = — d b = d 

45 45 
140 x d x 58,5 - 0 8 

/ "̂ Naci = — = 182d (gam) 

mNal = 
14d , 

+ d X 150 = ^ X 150 = 196,67d (gam) 
, 45 

Vay: % khoi lu'dng cac muoi trong hon hdp X la: 

182 x d x 100% . o n c o / 

%mNaci = = 48,06% 
.( ""'̂^ 182d + 196,67d 

%mN3i = (100 - 48,06)% = 51,94%. 
Bai 30: Cac phu'dng trinh phan iTng thi/c hien day bien hoa: 

CaC03 °̂ )CaO + C02 t 
(Ai) (Bi) 

CaO + CO2 ̂  CaCOa 
CaO + H2O ^ Ca(0H)2 ... 

CO2 + NaOH ̂  NaHC03 

Ca(0H)2 + 2NaHC03 ^ CaC03 i +Ha2C0^ + 2H2O 

Ca(0H)2 + 2HCI ̂  CaCl2 + 2H2O 

(A3) 

2NaHC03 °̂ >Na2C03 + CO2 t +H2O 

(B3) 

CaCl2 + Na2C03 -> CaC03 i +2NaCI 
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a) 
2AI + 6HCI -> 2AICI3 + 3H2 t 

3a y a (mol) 

Fe + 2HCI FeCl2 + H2 T 

b 2b b (mol) 

HHCI = 0/6 mol 

Ta c6: 27a + 56b = 22 
3a + 2b = 0,6 
27a + 56b = 22 
56a ^ 56b > 22 ^.M .,,DnI ...„Pf« 
a + b>0,39 51 
3a + 2b < 2a + 2b < 0,6 ' ' ' Of5\ 
a + b < 0,3 

Vay hon hdp X khong tan het. 
b) 2AI + 6HCI 2AICI3 + 3H2 t 

0,2 0,6 0,2 0,3 (mol) 

\ 0,3.22,4 = 6,72 lit 

mAi = 0,2.27 = 5,4g 
nrirSn = mpe = 22 - 5,4 = 16,6g 

m „ c , 3 = 0,2.133,5 = 26,7g 

= 5,4 + 2000.1,05 - 0,6 = 2104,8g. 

2104,8 

Bai 32: FeO + CO -> Fe + CO2 T 
a a (mol) 

ZnO + CO -> Zn + CO, 

b b (mol) •̂ 

•̂ hoi ludng (FeO, ZnO) phan iTng: = 12,24(g) 
100% :"'!H V ; . ; . 

•̂ hcfi lu'dng (FeO, ZnO) khong phan Ceng: 15,3 - 12,24 = 3,06g 
•̂ hoi ludng (Fe, Zn) tao thanh: (H = 80%): 12,74 - 3,06 = 9,68g 
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Khoi lu-dng (Fe, Zn) tao thanh neu H = 100%: = 12,1(< 
8 0 % 

, ^ , . , f72a +81b = 15,3 fa = 0 , lmol 
Ta CO he phcTdng tnnh: jŝ ^ , 5 5 ^ = 12,1 jb = 0 , lmol ^ 

mpeo = 7,2g %FeO = 4 7 % 
mzno = 8,lg=^%ZnO = 5 3 % . ^ ^ , 

b) Do H = 80%=^Zn: 0,08 mol 

Fe: 0,08 mol 

ZnO: 0,02 mol 

FeO: 0,02 mol 

Zn + 2HCI ZnCÎ  + * 

0,08 0,16 (mol) 

ZnO + 2HCI ZnClj + H2O 

0,02 0,04 (mol) 

Fe + 2HCI FeClj + H 2 1 

0,08 0,16 (mol) 

FeO + 2HCI ^ FeCl2 + H2O 

0,02 0,04 (mol) 

nnci = 0,4 mol 

The ti'ch dung dich HCI: VHC, = ^ = 0,2(0 

B a i 3 3 : ^ 

a) Mg + 2HCI ^ MgCl2 + H2 t 

a 2a a (mol) 

2AI + 6HCI 2AICI3 + 3H2 t 

b 3b 1,5b (mol) 

Gia SLT hon hdp chi toan Mg: a + b < 0,161 mol 

Nen so mol HCI la 0,322 mol < 0,5 mol 

Gia sir hon hdp chi toan Al: a + b > 0,143 mol 

Nen so mol HCI phan CCng la: 0,429 mol < 0,5 mol 

Vay sau phan uYig, axit con di/. • 
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1ofn d.O 

4,368 
b) = 0,195 mol 

24a + 27b = 3,87 
a + 1,5b = 0,195 

a = 0,06 mol 
b = 0,09 mol 

m ĝ = l , 4 4 g 

2,43g m. 

y 

:c.: f. 

c) HHCI = 0,5 - 2a - 6b = 0,5 - (2.0,06 + 3.0,09) 
= 0 , 5 - 0 , 3 9 = 0,11 mol 

Goi X, y Ian iL̂ dt la so mol NaOH, Ba(0H)2 phan utig 

NaOH + HCI ^ NaCI + H2O 

X X (mol) 

Ba(0H)2 + 2HCI ^ BaCl2 + H2O 

y 2y (mol) 

X + 2y = 0,11 

2V + 0,2.V = 0,11 

2,2V = 0,11 

V = 0,05(0 
Vay the ti'ch dd bazd can dung la 0,05 lit. 

Bai 34: 
a/ Tinh khoi lu'dng moi chat trong X: 

nco = 2,24/22,4 = 0,1 mol 

MtbD = 18.2 = 36 g 
Vay hon hdp D la hon hdp c\n(fa CO2 va CO du", vi phan (fng xay ra hoan 
toan nen CuO het. 

Oat so mol trong D: CO2 la x, CO la y. • 

CuO + CO-> Cu + CO2 

X X X X (mol) 

MD = 44x + 28y = 36(x + y ) - > X = y 

nco ban dau = x + y = 0,1 x = y= 0,05 

Chat ran Y la Cu: (x + a) 

Cu + 4HNO3 -> Cu(N03)2 + 2NO2 + 2H2O 

Ta c6: 80x + 64a = 7,2 

80.0,05 + 64a = 7,2 -> a = 0,05 

Trong hon hdp X c6: mcu = 64.0,05 = 3,2g 

Mcuo = 80.0,05 = 4g 



b/ Nong dp mol cua HNO3 va V̂ ô  : 

So mol Cu trong Y - 0,05 + 0,05 = 0,1 mol 
So mol NO2 = 0,1.2 = 0,2 mol 

The tich NO2 = 22,4.0,2 = 4,48 lit (; , . „ 

Ĉ , = M = o,8M. ^ "-̂  
^N03 0,5 

Bai 35: Dat x, y la so mol cua Nal la NaBr trong A: m* = (150x + 103y) 
A tac dung vdi Br2 vCra du: ^, . . . i j h i H 

2NaI + Br, ^ 2NaBr + 1^ 
X 

X X 

- Muoi X la NaBr = (x + y) mol. 
Ta c6: (ISOx + 103y) - 103(x + y) = a hay: 47x = a (1) 
- dd B la NaBr. 
Dd B tac dung vdi do viia du: 

2NaBr + Cl̂  -> 2NaCI + Br^ 
(x + y) (x + y) (mol) 

- Muoi Y la NaCI = (x + y) mol. 

Ta c6: 103(x + y) - 58,5(x + y) = a hay 44,5(x + y) = a (2) 

TLr(l), (2): 2,5x = 44,5y- ^ ^ ^ ^ ' ^ y 1 
m . 

1. Ti le khoi lu'dng: 
m^3, 150.17,8 2670 
m âer 103.1 103 

Vay: %NaI = | ^ = 0,9629 -> 96,29% 

" %NaBr = j ~ = 0,0371 -> 3,71% 

2. Phu'dng trinh dien phan dd Y: 

2NaCI + 2H2O 'P"^" > 2NaOH + CI2T + H2T 
Khi dien phan khong mang ngan thi ion OH' chuyen ve anot phan uTig vdi 
khi CI2, va cuoi cung c6 phan (ing tong hdp: 

NaCI + H2O ) NaCIO + H2T 
(dd thu du'dc la nu'dc giaven: NaCI + NaCIO + H2O). 
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pai 3^' phu'dng trinh phan uTig: 

BaCOa — B a O + CO2T 

2Fe(OH)3 — ^ Fe203 + 3H2O ' ip^l 

CO + CuO — i > Cu + CO2T , 1 w n-f • 

* 3C0 + Fe203 '" > 2Fe + 3002? " 
_ Khi (B): CO2 va CO du'; (C) gom: BaO; Cu; Fe; MgO; AI2O3 khi cho vao 
nu'dc du': BaO + H2O — Ba(0H)2 

AI2O3 + Ba(0H)2 ^ Ba(AI02)2 + H2O ^^^^^ '^^ ^ ' 
- Dung dich (D): Ba(AI02)2; c6 the c6 Ba(0H)2 
- (E): Cu; Fe; MgO; c6 the con AI2O3. : ^ ' ' 
Cho E vao dung dich HCI dU: 

Fe + 2HCI ^ FeCl2 + H2 
MgO + 2HCI ^ MgCl2 + H2O 

Co the: AI2O3 + 6HCI ^ 2AICI3 + 3H2O 
- Khi (F): H2: chat ran (G): Cu; dd (H): FeCb; MgCb va c6 the c6 AICI3. 

Bai 37: Cho hon hdp tac dung vdi dung dich NaOH dU thi MgO, CuO khong 
phan Crng con AI2O3 tan: 

AI2O3 + 2NaOH ^ 2NaAI02 + H2O 
Sue CO2 du vao dung dich san pham du'dc AI(0H)3 

NaOH + CO2 -> NaHC03 
NaAI02 + 2H2O + CO2 ^ AI(0H)3i + NaHCOa 

Lpc ke't tua roi nung cho den khi khoi lUdng khong doi ta thu du'dc lu'dng 
AI2O3 ban dau. 
Cho H2 du di qua hon hdp CuO va MgO nung nong, MgO khong phan iTng 
con CuO bien thanh Cu thu du'dc hon hdp mdi: Cu + MgO. Cho hon hdp 
Cu, MgO tac dung vdi dung dich HCI du', Cu khong phan iTng, thu du'dc Cu, 
cho Cu tac dung vdi O2 du thi thu du'dc lu'dng CuO ban dau. 

CuO + H2 '" > Cu + H2O 

MgO + 2HCI ̂  MgCl2 + H2O -v, 

2Cu + O2 — 2 C u O 
+ Lay dung dich san pham cho tac dung v6i NaOH dU, thu du'dc Mg(0H)2l, 
loc ket tua va nung nong den khoi lu'dng khong doi thi thu du'dc lu'dng MgO 
ban dau. 
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HCI + NaOH ^ NaCI + H2O 
MgCl2 + 2NaOH Mg(0H)2i + 2NaCI 

Mg(0H)2 '" > MgO + H2O 

Bai 3 8 : Trong ca 2 thi nghiem, l<im loai (deu c6 hoa tri I I ) va deu du', phan 

LTng xay ra hoan toan - » axit phan uTig het va so mol H2 luon luon bang s6 

mol H2SO4. ' <-,o>r , 

- Trong TN2: n^^^o^ = n̂ ^ = 8,96/22,4 = 0,4 mol ' . ^ 

- » Nong do mol H2SO4 trong TN2: = 2,5M 
0,16 

- Trong T N I : ^ Nong do mol H2SO4: ^ = 0,5M 

- > So mol H2SO4: "^""f;^ = 0 , 2 m o l 
1000 

M + H2SO4 ^ M S O ^ +H2 T 

0 , 2 0,2 0,2 

FeO + H2 -> Fe + H2O 

0,2 0,2 

- Vay t rong thf nghiem 2, ta c6 hon hdp kim loai: m gam kim loai M va 0,2 

mol Fe. Khi hoa tan hon hdp nay trong 0,4 mol H2SO4 thi thay con di/ 

5,6gam kim loai ->• Co 2 tru'cJng hdp xay ra: 

+ Tru'dng hdp 1: Fe diTng tru'dc M trong day hoat dpng hoa hpc 

->• 5,6gam kim Ipai cpn du" la M 

Ta CP: 

Fe + H2SO4 FeSO^ + T 

0,2 0,2 0,2 i i - i ^ 

M + H2SO4 ->MS04+H2 T 

X X X 

^ X + 0,2 = 0,4 X = 0,2 mpl 

->• Phu'dng trinh khpi li/dng kim b a i M: 

(0,2 + 0,2)M + 5,6 = 32,5 . 

- M = 67,25 (khpng CP kim Ipai nap phu hdp vdi ket qua nay b a i ) 

+ Tru'dng hdp 2: M diTng tru-dc Fe trong day HOHH 
- > 5,6gam kim loai con du' la Fe (0,1 mol) 
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So mol Fe da phan uTig la 0,2 - 0,1 = 0,1 mol. 

Ta c6: M + H2SO4 ^ MSO^ + H2 t 

y y y Z^'" 
Fe + H2SO4 -> FeSO. + H, t 

0 , 1 0 , 1 0 , 1 

y + 0,1 = 0,4 -*y = 0,3 mol , 

Phudng trinh khoi ludng kim loai M: (0,2 + 0,3)M = 32,5 j - ; 

_^ M = 65 - > Kim loai phu hdp vdi ket qua nay la Zn. 

a) Fe^Oj + 3H2 ——> 2Fe + 3H2O ( i ) 

1 2 (mol) 

X 2x (mol) rtnitjo.r 

Fe + 2HCI ^ FeCl2 + H2 t 

1 1 (mpl) 

0 , 1 i > 0,1 (mpl) 

TCr (1) 2x = 0,1 mpl <:> X = M = 0,05 mpl ' "''̂  

Suy ra: mp̂ ô̂  = 160.0,05 = 8g 

CCr lOg quang hematit CP 8g Fe203 , -̂ , 

Vay lOOg quang hematit CP ?g Fe203 , . • 

%Fe203 = = 8 0 % . Vay quang hematit chtCa 8 0 % FezOj. 

b) Mpt tan gang chiTa 9 6 % sat nghia la CP 960kg Fe. 

Qui trinh san xuat gang bang each: 

Quang hematit-^Fe203 — F e ' 

Fe203 + 3C0 ^ 2Fe + 3CO2 

160kg 112kg 

? 960kg 

960.160 
n^Fe203 = -^Y^ = 1371,42kg . 



Mat khac 1000kg quang hematit chita 800kg Fe203 
Vay ? quang hematit ch(fa 1371,42kg 

1371,42.1000 1 - , . . - , Q ^ „ i 7 i z i ^ ^ „ mqujng hematit = = 1714,28kg = 1,714 tan 

Vay de san xuat 1 tan gang 96% Fe can 1,714 tan quang. 

Bai 40: 

nco2 = ^ = 0,3(mol) 
6,72 
22,4 

X2CO3 + 2HCI 2XCI + H2O + CO2 
Y2CO3 + 2HCI ̂  2YCI + H2O + CO2 

Theo dinh luat bao toan klioi lu'dng: 

28,4 + 21,9 =m2„^5-+5,4 + 13,2 

=>ni2muoi = 31,7 (g) 

Mx < î î  < MY 

Ta giai theo khoi lu'dng mol trung binh. 

M2CO3 + 2HCI 2MCI + H2O + CO2 

0,3 0,6 0,6 0,3 0,3 

mHd = 0,6.36,5 = 21,9 (g) 

mco, = 0,3.44 = 13,2 (g) 

mH2O=0'3.18 = 5,4 (g) 

^ 2M^ + 60 = 94,67 • ( 

2Mĵ  = 34,67 =̂  = 17,335 (g) 

7(Li) < 17,335 < 23 (Na) ^ X la Li; la Na 

c) 2CO2 +Ba(0H)2 ^ Ba(HC03)2 

0,1 0,05 

a) 28,49 ^ ^ + HCI 6,72litkhi .v)i;-v 
[Y2CO3 ' 

1Q6 

CO2 + Ba(OH)2 ^ BaC03 i +H2O 

0,2 0,2 0,2 

nBaco3 = ̂  = 0,2(mol) M rna^ii .f> vnl̂  t •• 'i 

nBa(0H)2 = + 0,05 = 0,25 (mol) J !^ if ^ 

_ 0,25 , ^ nsYupn ok> eiiiD finsflj ORI it-.r or,'- . 
CMBa(0H)2 - 1,25 ' ^ ^ • .p, . 

Bai 41: . inft ',X 

a) M2CO3 + 2HCI 2MCI + C02t + H2O ite .!io-rtt)n .noioio c.; 

0,3 0,6 0,6 0,3 0,3 (mol) f̂'*̂ '̂ '̂  ' 

"C02 = = 0' 3 mol I - («M - .1̂ ) + / •;. 

m ,̂ci = 38,2 + 0^636^ - 0 ^ - 1 8 ^ 3 = 41,5g a = A^S - «' 
13,2 5,4 ,1,.,.,, ,.,ri^^,Hr, •,e:)--iri -

b) M2CO3 = ^ = 127,33 ^^as; 

M = 33,67 f>(Yjj neriq rinftJ one • 

23<M<39. EODSC. 

Vay 2 muoi ban dau la Na2C03 va K2CO3. 

Bai 42: Tru'dng hdp 1: Lu'dng nu'dc voi trong cho du". 

CO2 + Ca(0H)2 -> CaC03; + Ĥ O iorji v 

0 ,01 0,01 (mol) 

^ ^ 10 n n6i Jbrt) iom j ! Jon 

% = 97,76%. .VI B! ABi osn nei 

Tru'dng hdp 2: Nu'dc voi trong khong du tao ket tCia hoan toan. 

CO2 + Ca(0H)2 -)• CaCO, i +H2O " "' " ' 

0 , 0 1 0 , 0 1 0 ,01 ;f , M- (mol) 

2CO2 + Ca(0H)2 -> Ca(HC03)2 i;r- oeu ^-

0,06 0,03 (mol) 



nco2 = 0 , 0 7 mol -> V^Q^ = 1 , 5 6 8 lit - % Vco^ = = 1 5 , 6 8 % 

% V f j 2 = 8 4 , 3 2 % . 

Bai 43: X d chu ki 4, nhom lA (kali) : 

Y d chu ki 2, VIA (oxi) ^ ̂  ".̂  

Z d chu ki 3, nhom VIA (IL/U huynh) 

Cac hdp chat tao thanh giiJa cac nguyen to: K2O; K2SO3; K2SO4; K2S; SO2; SO3. 

Bai 44: 

1. a) Xac djnh kim loai A, B: 

Gpi so proton, ndtron, electron trong cac nguyen t i r A, B tu'dng iCng la: P̂ , 

NA, EA va PB, NB, EB. Trong nguyen tiT: PA = EA : PB = EB- Ta c6 cac ph^dng 

trinh sau: 

2(PA + PB) + (NA + NB) = 142 , W 

2 ( P A + P B ) - (NA + NB) = 42 (2) 

2 P B - 2 P A = 1 2 (3) 

Giai he cac phu'dng trinh tren du'dc: PA = 20; PB = 26 

Suy ra so hieu nguyen t(i: ZA = 20; ZB = 26 

Vay: A la Ca; B la Fe 

b) Phu'dng trinh phan LTng dieu che: 

Ca tCr CaCOs 

CaC03 + 2HCI CaCl2 + H2O + C02t / 

CaCb "P"^ > Ca + CI2 

Fe tCr mot oxit cua sat (thi du: Fe304) 

Fe304 + 4 C 0 °̂ ) 3Fe + 4CO2 ' 

2. Nhan biet 4 chat ran: NdiO, AI2O3, Fe203, Al. 

Lay mot ft moi chat ran cho tCfTig ong nghiem chufa nu'dc: 

Chat ran nao tan la Na20 

NazO + 2H2O -* 2NaOH 

Lay mot it moi chat ran con lai cho vao tCfng ong nghiem chufa dung djch 

NaOH thu du 'dcd t r en : 

2AI + 2NaOH + 2H2O ̂  2NaAI02 + 3H2t 
Chat nao chi tan la AI2O3 

AI2O3 + 2NaOH ^ 2NaAI02 + H2O 
Chat nao khong tan la Fe203. 

198 

i 45: 

1. Oat cong thiTc cua oxit kim loai la A^Oy, khoi lu-dng mol cua A la M. 

(5oi a la so mol cua AxOy iTng vdi 4,Q6gam. 

A , 0 , + yCO -> xA + yCOj 

ax ay (mol) 

(1) y 

a ay 

CO2 + Ca(0H)2 CaC03 + H2O ^^^^ ^ „̂:...:b .̂G3.i1.c. i ? ) 

ncacoj = 7/100 = 0,07 mol ' ' " * \ 

Theo (1), (2): n̂ ô  = n^o = 0,07 mol ay = 0,07. ,.. 

Ap dung dinh luat bao toan khoi lu'dng cho phan LTng (1): 

4,06 + 28 . 0,07 = mA + 44.0,07 

Suy ra mA = 2,94gam hay M.ax = 2,94 (**) 

Phan LTng cua A vdi dung dich HCI: 

2A + 2nHCI 2ACI„ + nH2 

ax -ax (mol) 

n „ , - ^ ^ 0 , 0 5 2 5 . ^ a x h a y a x = M » 5 

Tu' (**) va (***) ta c6: M = 28n 

Cho n = 1, 2, 3 roi tinh M, du'dc nghiem thich hdp la n = 2, M = 56 

^ A la Fe 

Thay n = 2 vao (***) du'dc: ax = 0,0525 (****) 

TLr (*) va (****) ta c6: — = 
ay 0,07 - .yi 

X 3 
= - <^ AxOy la Fe304 

2. 2Fe304 + 10H2SO4(d) 3Fe2(S04)3 + SO2 + IOH2O 

"Fe304 = ^ = 0,0175mol u.x-:^ i 

~" nFe2(S04)3 = 0,02 6 25 mol 

Nong do mol/l cua Fe2(S04)3: ' ' ' 

0,02625 
-M,Fe2 (504)3 

0,5 
= 0 ,0525M. 
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Bai 46: 

1. Cac phan iTng: * 

2AI + 6 H 2 S O ; , d - ^ A y S O J g + SSO^T + SH^O (1) 

X 3x ,KA 0,5x l,5x (tnol) 

2X + 2aKSO.d >XJSO,) + aS02t+2aH20 (2) ' 

y y 0,5y 0,5ay (mol) 

- Khi C bi hap thu bdi NaOH di/: ' J'. 

SO2 + 2NaOH -> Na2S03 + H2O (3) • 

(1,5x + 0, Say) (1,5x + 0,5ay) (mol) 

Theo de bai: 
. r n r 50,4 

W o , = l ' 5 x + 0,5ay = 'Na2C03 -•^,--- -",--y -

=>l,5x + 0,5ay = 0,4 (*) 

- Khi them X bang 2 Ian liTdt X c6 trong A thi tong liTdng X luc nay la 3y 

(mol) 

Theo (2): n^^^^o,):, = | n , = ^.3y(mol) 

Theo de bai ra hieu so khoi lu'dng muoi sau khi them X va tru'dc khi them X: 

[342.0,5x + (2X + 96a)l, 5y] - [342.0,5x + (2X + 96a)0,5y] = 32 

Xy + 48ay = 16 (**) 

Khi bcft i lu'dng Al thi so mol khf se la: 0,75 + 0,5ay = 0,25 (***) 

Ket hdp (*) (**) (***) ta c6 he 3 phu-dng trinh 4 an so: 

l,5x + 0,5ay = 0,4 ^ 

Xy + 48ay = 16 
0,75x+ 0, Say = 0,25 u 

x = 0,2 

ay = 0,2 

Xy = 6,4 

X = 32a 

Rut gon ta du'dc 
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Lap bang bien thien X theo a: 1 < a < 4, nguyen 

a 1 2 3 

32 

(S) 

64 

(Cu) 

p = 29(Cu) 

p < 0 (loai) 

> p < 0 (loai) 

Bien luan: 

- Neu X la S (loai, vl S la Phi kim) 

- Neu X la Cu: p + n + e = 93 

2p + n = 93 
p + n = 64 

- Neu X la Mo: p + n + e = 93 

2p + n = 93 
p + n = 96 J 

- Neu X la Te: p + n + e = 93 

2p + n = 93 

p + n = 128j 

VayXIa Cu va x = 0,2; y = 0,1 

2. Hon hdp A c6: 

%AI = 27.0,2 = 5,4g => 45,76% 

%Cu = 64.0,1 = 6,4 54,24% 

Bai 47: 

KHCO3 + CaCl2 > khong phan uTng 

K2CO3 + CaCl2 + CaC03 i +2KCI 

b b b 

NaHC03 + CaCl2 -> khong phan tTng 

100a + 138b + 84c = 62,8 

100b = 20 = mc3C03 =̂  b = 0,2 (mol) 

m,̂ co3 = 0,2.138 = 27,6(g) 

=> 100a + 27,6 + 84c = 62,8 

~> 100a + 84c = 35,2 

*c = 3 a = > 3 a - c = 0 

100a + 84c = 3.5,2 fa = 0,1 (mol) 
3 a - c = 0 ^ l c = 0,3(mol) 

96 

(Mo) 
128 

(Te) 

• 4 Khi 

.:'X 

4 ..rv> î.. 



m K H c o 3 = 0 ' l - 1 0 0 = 10(g) 

mNaHC03 = 0'3.84 = 25,2 (g) 

b) TH: cho tu' tu' axit vao muoi. 

GDI: 

K2CO3 + HCI ^ KHCO3 + KCI 

0,2 0,2 0,2 , , 

c) G02: 

KHCO, + HCI -> KCI + CO, T +H,0 
,.vn 

0,2 0,2 0,2 

KHCO3 + HCI KCI + COj T +H2O = X u : 

0,1 0,1 0,1 

• NaHC03 + HCI ^ NaCI + CO^ T +H2O 

0,3 0,3 0,3 

Vco2 = (0,1 + 0,2 + 0,3).22,4 = 13,44 lit 

Bai 48: rriddA = 55,44 .1,0882 = 60 (g) 

mz ™6i = 60-55,44 = 4,56 (g) 

* 106a + 138b = 4,56 

b) Tri/dng hdp cho axit vao dd muoi: ti 

GDI: Na2C03 + HCI NaHC03 + NaCI 

a a a . 

K2CO3 + HCIK H C O 3 + KCI .. 

b b b 

G02: NaHCOj + HCI ̂  NaCI + H2O + COjt 

X X X 

KHCO3 + HCI -> KCI + H2O + COzt 

y y y 

Dung dich A + Ca(0H)2 ^ ket tiia phan (ing d GD2 khong hoan toan. 
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gpl X la so mol NaHCOj phan Lfng d GD2 (a > x) 

QQ\ la so mol KHCO3 phan iTng d GD2 (b > y) 

n c o 2 = ^ = 0'025(mol) Mm,-::, 

lie; 
NaHC03 + Ca(0H)2 ^ CaC03 + NaOH + Ĥ O ^ 

( a - x ) ( a - x ) 

KHCO3 + Ca(0H)2 ^ CaCOj + KOH + Ĥ O 
( b - y ) ( b - y ) 

mcaco3 = 100(a - X + b - y) = 1,5 

= 100(a + b) - 100(x + y) = 1,5 = 100(a + b) - 2,5 

100(a + b) = 4 

a + b = 0,04 (mol) 

He phu'dng trinh: 

106a + 138b = 4,561 a = 0,03(mol) 

a + b -0 ,04 J b = 0,01(mol) 

^Najcoa =0.03.106 = 3,18(g) 

m,̂ co3 =0,01.138 = 1,38(g) 

o / o N a , C 0 3 = M ^ = 5,3o/o 

1,38.100°/o^ 3.̂^ 

^ 60 

c) OHCI = a + b + x + y = 0,065 (mol) 

VHCI = 0,1 = 0,65 (I) = 650ml 

d) d d ( 6 0 + a +B )| '^ '^^°3 ( 3 ,18 + a ) g l 0 % 

[K2C03(l,38 + p ) g lO% 

10% = c% = (348 + a).100% 

= 1,5 

< V •••\-v'^ 

"Na2C03 

10% = C%, 

60 + a + p 

(1,38+ p). 100% 

60 + a + p 

^ 600 + lOa + lOp = 318 + 100a 

~ lOp + 90a = 282 O - p + 9a = 28,2 (1) 



600 + 10a + lOp = 138 + lOGp 

•» 90p - 10a = 462 o 9p - a = 46,2 

TLT (1) va (2) ta c6 he phi idng trinh: 

(2) 

-p + 9a = 28,2 

9 p - a = 46,2 

P = 5,55(9) 

a = 3,75(9) 

65 
E . BA I T A P Tir L U ^ K N 

I. Bai tap tu* luan 

Bai 1. Hon hdp X gom hai kim loai A va B c6 hoa tri khong doi va khac hoa trj 

I. Lay 7,68 gam hon hdp X chia thanh hai phan bang nhau. 

- Phan 1: Nung trong oxi {du) den phan iTng hoan toan, thu du'dc 6,0 gam 

hon hdp chat ran Y gom hai oxit. 

- Phan 2: Hoa tan hoan toan trong dung dich chtTa HCI va H2SO4 loang, thu 

dL/dc V lit khi Hz {dktd} va dung djch D. Co can dung dich D du'dc x gam 

muoi khan. 

1. T i ' n h V v a x . 

2. Xac dinh hai kim loai A va B, biet so mol cua hon hdp X Cmg vdi moi phan 

tren la 0,1 mol va MA, MB deu Idn hdn 20 g/mol. 

Kit qua-. 1. 13,425 < m < 16,8 2. A la Al, B la Zn 

Bai 2. Nhiet phan hoan toan 20,0 gam hon hdp X gom BaCOs, CaCOs va 

MgC03 thu du'dc khi B va chat ran D. Cho khi B hap thu het vao nu-dc voi 

trong thu du'dc 10 gam ket tiia va dung dich E. Dun nong dung dich E tdi 

phan urng hoan toan thay tao thanh them 6,0 gam ket tua. Hay xac dinh 

thanh phan % ve khoi lu-dng cua MgCOj trong hon hdp X. 

Ket qua: S2,5°/o<°/on\^gco^ < 86,75%. 

Bdi 3. Hoa tan Ian lu-dt x gam Mg, y gam Fe va z gam mot oxit sat trong dung 

dich H2SO4 {loang, ddj thu du'dc 1,23 lit khi H2 {d2fQ 1 atm) va dung dich D 

Cho dung dich B tac dung vu^ dii vdi 300,0 ml dung djch KMn04 0,05M th^ 

du'dc 36,57 gam muoi trung hoa. Hay xac dinh cong thCrc cua oxit sat da dung 

Kit qua: Fe304 

Bai 4. Cho 0,702 gam muoi MX {M la kim loai kiem con Xla halogen) tac dun3 
vdi dung dich AgNOs d^. Sau khi phan LTng ket thuc thu du'dc dung dich 

va 1,722 gam ket tua A. Hay xac dinh cong thufc muoi MX. 

Kit qua: Cong thCfc muoi MX la NaCI. 
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5. Cho 2,20 gam hon hdp X gom hai kim loai Al va Fe phan tTng hoan 
joan vdi 2,0 lit dung djch axit HCI 0,3 M (Z? = 1,05g/mt). 

1. Hay tinh the ti'ch khi thoat ra {ddktd). 

2. Tinh nong do % cua cac chat trong dung dich thu du'dc sau phan trng. 

Ketquar.l.MWi = 6,72 Ift; 2. C%AICl3 = 1,27%. . , _ . 

pai 6. Cho 3,94 gam hon hdp X gom hai kim loai A va B ( cd hoa tri khong doi 

va deu ddng trddc H trong day hoat dqng hoa hoc) phan uTng hoan toan 

trong dung dich hon hdp axit HCI va H2SO4 loang, thu du'dc 1,12 lit khi H2 

bay len (dktc) va x gam muoi. Hay tinh khoi lu'dng muoi thu du'^c. 

Ket qua: 7,49 gam < m < 8,74 gam 

Bai 7. Hoa tan 19,2 gam kim loai M trong dung dich H2SO4 dac, nong, du' thu 

du'dc S O 2 (la san pham khdduy nhat). Cho S O 2 hap thu hoan toan vao 1,0 

lit dung dich NaOH 0,7M, c6 can dung dich sau phan LTng thu du'dc 41,8 

gam chat ran khan A. Hay xac dinh ten kim loai M. 

Kit qua: Kim loai M la Cu. 

Bai 8. Cho hon hdp A gom hai kim loai Al va B, (vdi so mol B nhieu hdn sdmol 

At). Hoa tan hoan toan 1,08 gam hon hdp A bang 100,0 ml dung dich 

HCI thu du'dc 1,176 lit khi {dktd) va dung dich Y. Cho dung dich Y tac dung 

vdi dung dich AgNOa du- thu du'dc 17,9375 gam ket tua. Biet M c6 hoa tri II, 

tinh nong do mol cua dung dich HCI va xac dinh kim loai M. 

Kit qua : CM HCI = 1,25M; M la kim loai Mg. 

Bai 9. Cho x gam hon hdp A gom ba kim loai Fe, Al, Cu tac dung vdi O 2 thu 

du'dc 6,76 gam hon hdp B gom cac oxit Fe304, AI2O3, CuO. Hoa tan 6,76 

gam hon hdp ba oxit do bang dung dich axit H2SO4 loang, thay can dung 

130,0 ml dung djch axit H2SO4IM. Hay xac djnh gia tri x 

Kit qua: X = 4,68. 

^ai 10. Hoa tan hoan toan 58,0 gam hon hdp gom ba kim loai Fe, Cu, Ag 

trong dung dich axit HNO3 {vCra du) thu du'dc hon hdp khi gom 0,15 mol 

MO, 0,05 mol N 2 O va dung dich D {trong dung dich D khong cd san pham 

khCrkhac). Co can dung dich D thu du'dc x gam muoi khan. Tim gia tri x. 

Kitqua-.x =n{),7 qam. 

11. Hoa tan 12,0 gam hon hdp hai kim loai Fe, Cu trong dung dich H2SO4 

rt:^^c, nong, du', thu du'dc 5,6 lit khi S O 2 {ddktc, la san pham khCtduynhat) 

dung djch D. Co can dung dich D thu du'dc x gam muoi khan. Tim x. 

'^^t qua: X = 36 gam. 
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Bai 12. Mot hon hdp X gom hai khf N2 va H2 c6 ti le so mol la 1 : 3. Cho hS^ 
hdp X qua chat xuc tac, dun nong, sau phan Crng thu du-pc hon hpp khf y 
Ti khoi d = 0,6. Hay tinh hieu suat phan CTng tong hdp NH3. 

Kit qua: H = 80,0 % ' ' ' ' 
Bai 13. Hoa tan 2,0 gam muoi CaXz {X la halogen) vao dung dich chCrg 

AgNOs thu dadc 3,76 gam ket tiia. Hay xac dinh ten halogen X. 
Kit qua: Br. 

Bai 14. Nung x gam hon hPp A gom hai muoi CaCOs va MgCOs d nhiet dp cao 
cho den khi khong thay khi thoat ra, sau phan iTng thu du'dc 3,52 gam chat 
ran B va khi T. Cho toan bp khi T hap thu vao 2,0 lit dung dich Ba(0H)2 thy 
du'dc 7,88 gam ket tua va dung dich D. Dun nong dung dich D thu di/oc 
them 3,94 gam ket tua niJa. {Biet cac phan uhg xay ra hoan toan). 
1. Hay tim gia tri x. 
2. Tinh nong dp CM ciia dung djch Ba(0H)2 da dung. 
Kitqua: \.x = 7,Q^qam. 

2. CM = 0,03M. 
Bai 15. Sue 2,24 lit khi SO2 {dktc^ vao 150 ml dung djch NaOH IM. Sau phan 

LTng thu du'dc dung dich muoi D. Hay xac djnh so mol cua cac muoi trong 
dung dich D. 
Kit qu± nHdiiSO^ = nNaHSOs = 0,5 mol. 

Bai 16. Sue tu' tCr 11,2 lit khf CO2 {dktd) vao 600 ml dung djch KOH 1,5M, sau 
phan LTng thu du'dc dung dich D. Tinh nong dp CM cua cac chat trong dung 
dich D. 
Kit qua: CM K2CO3 = 0,167M, CM KHCO3 = 0,667M. 

Bai 17. Cho 10,0 gam hon hdp A gom ba kim loai Fe, Al, Cr tac dung vdi 
lu'dng du" dung dich KOH thu di/dc 0,504 lit khi H2. Lay phan chat ran khong 
tan sau phan iTng dem hoa tan trong dung djch axit HCI dir, sau phan iTng 
thu du'dc 3,88 lit khf H2 {cac khf do d dktd). Hay tinh thanh phan % ve khoi 
lu'dng cua cac Fe, Al va Cr trong hon hdp A. "̂̂  
Kit qua: %m Fe = 82,29%, %m Al = 4,05% va %m Cr = 13,66%. 

Bai 18. Oe khtr hoan toan 3,04 gam hon hdp A gom Fe203, FeO va ?e?P^ 
can 0,05 mol khi H2. Mat khac cung hoa tan hoan toan hon hdp A tren 
trong dung dich axit H2SO4 aac, nong ket thuc phan uTig thu du'dc x lit khi SO: 
{dkt(^ {la san pham khCfduy nhat). Hay xac dinh gia tri x. 
Kit qua: 0,224 lit. 
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p î 19. Hay xac dinh cong thirc hoa hoc cua cac hdp chat, biet rang 6 dieu 
l<jen tieu chuan mot lit khf ciia: 
1. hdp chat CI v6i H c6 khoi lu'dng la 1,692 gam ' ? ' 
2. hdp chat Si vdi H c6 khoi lu'dng la 1,428 gam 'Ji •' 
3. hdp chat S vdi H c6 khoi lu'dng la 1,518 gam. 
Kit qua: 1. HCI; 2. H2S; 3. SiH4. ,̂  a \ • - . 

ĝ j 20. Hon hdp A gSm ba kim loai Al, Fe, Ba. Chia A thanh ba phan bang nhau. 
Phan 1: Tac dung vdi H2O du', thu du'dc 0,896 lit khi H2. 
Phan 2: Tac dung vdi 50,0 ml dung dich NaOH 1,0M du', thu du'dc 1,568 lit 
khi H2. 
Phan 3: Tac dung vdi dung dich axit HCI du', thu du'dc 2,24 lit khi H2. 
Hay tinh % ve khoi lu'dng cua moi kim loai trong hon hdp A {Biit cac phan 
Lfhg deu xay ra hoan toan, cac thetich khideu do ddktC). 
Kit qua: Ba = 33,17%; 

Al = 26,15%; 
Fe = 40,68%. 

Bai 21. Hon hdp A gom cac oxit AI2O3, Fe203, CuO. Hoa tan hoan toan 4,22 
gam hon hdp A, can 800,0 ml dung dich axit HCI 0,2M. Mat khac lay 0,08 
mol hdn hdp A cho tac dung vdi H2 du', thay taa ra 1,8 gam H2O. Hay tinh 
% ve khoi lu'dng cua cac oxit trong hon hdp A. 
Kit qua: AI2O3 = 24,17%; 

Fe203 = 37 ,91%; 
CuO = 37,92%. 

Bai 22. Hon hdp A gom Fe, FeO va Fe203. Cho 0,4 gam A cho tac dung vdi 
dung dich axit HCI du', thu du'dc 56,0 ml khi H2 {dktC). Khir hoan toan 1,0 
gam hon hdp A bang H2 thu du'dc 0,2115 gam H2O. Hay ti'nh thanh phan 
phan tram ve khoi lu'dng ciia cac chat trong A. 
Kit qua: Fe = 35%; 

FeO= 9,0%; 

Fe203 = 56,0%. 

23. Khi nung x gam Cu vdi y gam O2 thu du'dc san pham A. Dun nong A 
trong z gam H2SO4 98,0%, sau phan iTng thu du'dc dung djch D va khi B. 

,̂ Khf B du'dc hap thu hoan toan bdi 200,0 ml dung djch KOH 0,15M tao ra 
0,02 mol hon hdp hai muoi. Co can dung dich D thu du'dc 30,0 gam tinh the 
CUSO4.5H2O. Mat khac, neu cho dung djch D tac dung vdi 300,0 ml dung 
dich KOH IM se thu du'dc lu'dng ket tua Idn nhat. Cho ket tua tan trong axit 
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HCI vCra du, sau do nhung thanh Fe vao dung dich thu du'dc, sau mot thai 
gian khoi lu'Ong thanh Fe tang them 0,8 gam. 
1. Tinh X, y, z, biet rang cac phan iTng xay ra hoan toan. 
2. Ti'nh khoi lu'dng cua Fe da tan vao dung dich va khoi lu'Ong muoi c6 trong 
dung dich sau khi nhung thanh Fe. ,.!„, 
Kit qua: 1. x = 7,68 gam, y = 1,6 gam, z = 17 gam. 

2. mpe = 5,6 gam; vn^^a^ = 2,7 gam; mp̂ cî  = 12,7 gam. . 

Bai 24. Cho cac cap dung dich sau. 
NaCI va NaBr (1); NaCI va NaF (2); NaF va NaNOj (3) 

NaCI va NaNOa (4); NaF va Na3P04 (5). 

Chi dung dung dich AgNOa, T the nhan biet du'dc dung dich nao trong cac 

cap dung dich tren. 
Kit qua : Nhan biet du'dc cac dung dich (1), (2), (4), (5). 

Bai 25. Cho dung dich X chCCa 356 gam hon hdp gom hai muoi NaBr va Nal 
tac dung vdi 0,4 mol CI2. Co can dung dich sau phan Lfng thu du'dc 282,8 
gam chat ran Y. , , 

1. ChiTng to rang chi c6 Nal phan iTng vdi CI2. 

2. Cho dung djch D tac dung vdi CI2 thu du'dc dung dich D. Oe dung dich D 
chuTa hai muoi thi khoi lUdng CI2 toi thieu can phai dung la 35,5 gam. Ti'nh 
so mol NaBr va Nal c6 trong dung dich X. 

Kit qua : nrjai = 1 rnol; 

nNaBr = 2 mol 

Bai 26. Cho 25,6 gam hon hdp A gom hai ddn chat halogen X2, Y2 {X, Ythuoc 
hai chu ki kitiip nhau trong bang tuan hoan) tac dung het vdi kirn loai Ag 
Sau phan LTng thu du'dc 133,6 gam hon hdp hai muoi. 

1. Tim ten hai halogen X, Y. 

2. Khoi lUdng cua X2, Y2 trong hon hdp A. 

Kit qua : l.Ten hai halogen X, Y la F, CI 

2. mf̂  = 11,4 gam va m^̂  = 14,2 gam. 

Bai 27. Cho hon hdp A gom hai muoi NaBr va Nal. Hoa tan hon hdp A trong 
nu'dc du'dc dung dich D, cho Br2 du" vao dung dich D. Sau phan (ing, c6 can 

dung djch thay khoi lu'dng san pham nho hdn khoi lu'dng hon hdp ban d'-
la X gam. Hoa tan san pham vao nu'dc roi sue khi CI2 du" qua. Sau phan LTHS 

lai CO can dung dich thi thay khoi lu'dng san pham Ian hai nay nho hdn kh 
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lu'dng san pham Ian mot la x gam. Hay ti'nh thanh phan % ve khoi lu'Onc, 
cua Nal trong hon hdp ban dau. {Biet hieu suat cac phan utig Is 100%). 
Kit qua: %mNai = 96,286% 

Bai 28. Hon hop X gom NaCI va NaBr, trong do NaCI chiem 90,0% ve khoi 
lu'dng. Hoa tan hon hdp tren vao nu'dc roi cho phan Crng vdi khi CI2 du". Lam 
bay hdi dung dich cho den khi thu du'dc muoi khan Y. Hay xac djnh % khoi 
luttng muoi khan B giam so vdi khoi luWng hon hdp X ban dau. • ( 
Kit qua: Khoi lu'dng muoi giam 4,32%. -0 .. .' : 

Bai 29. Cho 5,0 gam Brz c6 Ian tap chat la CI2 vao mot dung dich c6 chCra 1,60 
gam KBr. Sau khi xay ra phan iTng hoan toan, lam bay hdi can than dung 
dich san pham thi thu du'dc 1,155 gam muoi khan. Hay xac djnh thanh phan 
% khoi lu'dng cua CI2 trong 5,0 gam Br2 c6 Ian tap chat CI2 tren. 
Kit qua: °/om^ = 7 , 1 % . 

Bai 30. Mot nguyen to R ma oxit cao nhat cua no c6 %mo = 6 0 % . Hdp chat 
khi cua R vdi H c6 ti khoi hdi so vdi H2 bang 17. 

I 1. Hay xac dinh ten nguyen to R va cong thiTc oxit cao nhat cua R. 
2. Viet phu'dng trinh hoa hoc minh hoa tfnh chat hoa hoc dac tru'ng cua loai 
oxit nay. 

Kit qua: R la lUu huynh, cong thiTc oxit cao nhat cua R la SO3. 

Bai 31. Mot loai thuy tinh c6 thanh phan % khoi lu'dng cac nguyen to nhu' sau: 
%mNa = 9,62%; %mo = 46,86%; %mca = 8,36%; %msi = 35,15% . 
1. Hay bleu dien cong thiTc phan ttr cua thuy tinh du'di dang cac oxit. {Biit 
rang trong cong thtfc cua thuy tinh chi cd 1 phan tCf CaO) 
2. Can dung bao nhieu tan Na2C03 va bao nhieu tan CaC03 de san xuat 1,0 
tan thuy tinh c6 thanh phan nhu* tren. 
Kit qua: 1. Na20.Ca0.6Si02 ' 

2. 0,2218 tan Na2C03 va 0,209 tan CaCOj 

Bai 32. Nung nong 2,40 gam hon hdp CuO va mot oxit sat FexOy roi cho luong 
khi CO du' di qua cho den phan ufng hoan toan thi thu du'dc 1,76 gam chat 
ran. Neu dem hoa tan hoan toan chat ran thu du'dc bang dung djch axit HCI 
du, thi thay c6 0,448 lit khf H2 thoat ra {ddktc). Hay xac djnh cong thuTc cua 
oxit sat FCxOy. (Cho biit so mol cua hai oxit trong hon hcfp bang nhau). 
Kit qua: Cong thiTc cua oxit sat FexOy la Fe203 

Bai 33. Khir hoan toan 24,0 gam hon hdp hai oxit Fe203 va CuO, can dung 
8,96litkhiCO(a'J"^/-c). 
1. Hay ti'nh phan tram khoi lu'dng moi oxit trong hon hdp ban dau. 
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2. Neu thay CO bSng H2 thi the ti'ch H2 bang bao nhieu. 
Kit qua-. 1. % mFe203 = 66,67% va % m CuO = 33,33% 

2. 8,96 lit H2. 

Bai 34. Nung nong 19,15 gam hon hdp hai oxit PbO va CuO vdi mot lu-dng c 
vCra du {trong dieu kien khong cd khong khi) de oxit kim loai bi khir het, 
Toan bp lu'Png khi sinh ra du'Pc dan vao dung dich Ca(0H)2 du", phan Cfrig 
xong ngu'di ta thu du'Pc 7,50 gam ket tua trang. 

1. Viet cac phu'Png trinh phan ifng xay ra 

2. Xac dinh thanh phan % theo khoi lu'Png cua moi chat trong hon hpp 

ban dau. >'̂ ' ' 

3. Ti'nh khoi lu'Png C can dung de khLT het 19,15 gam hon hPp oxit tren. 

Kit qua-. 2. % mCuO = 41,78% va %mPbO = 58,22% 

3. mc = 0,9 gam 

Bai 35. 1. Hay nhan biet tiTng khi trong moi hon sau. 

a) Hon hPp hai khf H2 va O2 

b) Hon hPp hai khf H2 va CO2 
2. Trinh bay phu'Png phap hoa hpc tach cac khi sau ra khoi hon hpp 

a) Tach CO2 ra khoi hon hPp H2 va O2 

b) Tach O2 ra khoi hon hPp H2 va CO2 

Bai 36. Cho hon hPp X gom hai kim loai Cu va Al vao coc di/ng dung djch HCI. 
Khuay deu dung djch cho tdi khi khi ngCrng thoat ra thi thu du'Pc m gam 
chat ran Y nang. Nung Y trong khong khf cho tdi khoi lu'Png knong doi thu 
du'Pc 1,35 gam oxit. Hay tfnh phan tram khoi lu'dng Cu c6 trong hon hPp X. 
Kit qua: %mcu = 84,48%. 

Bai 37. Hoa tan hoan toan 4,82 gam hon hPp gom ba muoi NaF, NaCI, NaBr 
vao nu'dc du'Pc dung djch D. Sue khf CI2 dir qua binh di/ng dung djch D roi c6 
can dung dich sau phan uYig, thu du'Pc 3,93 gam muoi khan. Lay lu'Png 
muoi khan nay hoa tan vao nu'dc roi cho phan LTng vdi dung djch AgNOa dL/, 
thu du'Pc 8,61 gam ket tua. Tfnh thanh phan % ve khoi lu'Png cua cac chat 
trong hon hpp ban dau. 

Kit qua: = 8,7%; x . 

%mNaci = 48,55%; 

%mNaBr = 42,75%. 
Bai 38. Hon hPp X gom ba muoi NaCI, NaBr, Nal. Lay 11,52 gam X roi chia 

las'', hai phan bang nhau. 
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' phan 1: Cho tac dung vcfi lu'Png du' dung dich Br2, c6 can dung dich sau 
phan u'ng thu du'Pc 5,29 gam muoi khan. 
phan 2: Dem hoa tan vao nUdc roi cho khf CI2 dU Ipi qua dung dich, sau 
mot thdi gian phan u'ng, c6 can dung djch thu dUPc 3,955 gam muoi 
khan trong do chCra 0,05 moi muoi clorua. 
Hay tfnh thanh phan % khoi lu'Png cac muoi trong hon hpp X. 
Kit qua : %mNaci = 20,3%; %mNaBr = 53,66%; %mNai = 26,04% 

ĝ i 39. Hoa tan 6,23 gam hon hpp gom ba muoi halogenua cua natri {hon 
hdp A) trong nu'dc thu dUPc dung dich D. Sue khf CI2 du' vao dung djch D, 
CO can dung dich sau phan u'ng thu du'Pc 3,0525 gam muoi khan B. Lay mot 
niya lu'dng muoi nay hoa tan vao nu'dc roi cho phan u'ng vdi dung dich 
AgNOa dU, thu du'Pc 3,22875 gam ket tiia. 

1. Tim cong thut phan tiT cua ba muoi ban dau. * ' 
2. Tfnh thanh phan % ve khoi lUpng cac muoi trong hon hpp A. 
Kit qua: 1. Bai toan c6 hai cap nghiem. 

- Ba halogen la: F, CI, I 
- Ba halogen la: F, Br, I 

2. * Vdi kha nang 1: ' 
%mNaF = 6,74%, %m Naci = 9,64% va %mNai = 83,59% 

* Vdi kha nang 2: 

%m NaF = 6,74%, %mNaBr = 33,07% va %mNai = 60,19% 
Bii 40. Hoa tan het 4,48 Ift khf HCI (dktd) vao 92,7ml H2O du'Pc dung djch D 

1. Hay tfnh nong dp C% cua dung dich D. 

2. Cho dung dich D vao 200,0 ml dung djch chtCa hon hPp NaOH 0,5 M va 
KOH 1 M, CO can dung dich thu du'Pc x gam muoi khan. Hay tfnh khoi lu'Png 
muoi thu du'Pc. 

/(it qua: 1. C%HCI = 7 3 % ; 2. 13,3 gam < m ûoi < 14,9 gam ' 

^ î 41. Khi nung 8,1 gam muoi khan cua mot kim loai R (cdhda trill) thi thay 
CO H2O {hd/) va khf CO2 thoat ra, dan khf CO2 vao dung djch nu'dc vol trong 
du*, thu du'Pc 10,0 gam ket tua. Hay xac djnh cong thufc phan tir cua muoi 
<Jem nung. 
/(itqua: Ca(HC03)2. 

42. Cho nguyen to A tao vdi Clo hPp chat CP cong thuTc la ACI5. Viet cong 
thiTc oxit cao nhat cua nguyen to A. 
^it qua: Oxit cao nhat cua nguyen to A la A2O5. ' • 
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Bai 43. 1. Cho mot dung dich Di la axit H2SO4 98 ,0%. Phal them bao nhieu Ift 
dung dich Di vao 0,4 Ift dung dich D2 la axit H2SO4 2,0M de du'dc mot dung 
dich D3. Biet rang 100 ml dung dich D3 nay khi tac dung vdi dung dich 
Ba(0H)2 du" cho ra 32,62 gam ket tua trang. 
2. Lay 200 ml dung dich D3 noi d tren cho tac dung vdi dung dich X gom hai 
bazd NaOH 0,5M va KOH 0,9M. Phai dung bao nhieu lit dung dich X de phan 
Crng vCra du vdi 200 ml dung dich D3. Phan Cfng giiJa hai dung dich D3 va x 
cho ra dung dich Z . Co can dung dich Z thu du'dc x gam muoi khan.Ti'nh 
khoi lu'dng muoi khan thu du'dc. 
Ket qua: 1. Vdd = 0,6 lit. 

2. Khoi lu'dng muoi khan x = 45,52 gam. 

Bai 44. Mot loai thuy t inh chiu nhiet c6 thanh phan % khoi lu'dng cac nguyen 

to nhu- sau: % m K2O = 18,43%; % m CaO = 10,98%; % m SiOa = 70,59%, 

Hay Viet cong thtfc hoa hoc cua loai thuy tinh nay du'di dang cac oxit. 

Ket qua: Cong thiTc thi iy t inh K20.Ca0.6Si02. 

Bai 45. Cho hai nguyen to A va B 6 cung nhom A va 6 hai chu ki lien tiep 

trong bang he thong tuan hoan. Tong dien tich hat nhan cua hai nguyen to 

do la 32. Biet rang nguyen tu" khoi ciia moi nguyen to deu gap doi tri so 

dien tich hat nhan cua moi nguyen to. Tim ten hai nguyen to A va B. 

Kit qua: k, B la Ca va Mg. 

Bai 46. Hoa tan x gam muoi MgC03 trong dung djch axit HCI du", thu du'dc 

1,12 lit khi CO2 {ddktd). Dan khi CO2 thu du'dc d tren vao dung dich nu-dc 

vol trong du", ket thuc phan iTng thu du'dc y gam ket tua. 

1. Hay Viet cac PTHH xay ra. 

2. Tinh khoi lu'dng x. 

3. Tim khoi lu'dng ket t i ia y thu du'dc. 

Ket qua: 2. x = 4,2 gam 

3. y = 5,0 gam 

Bai 47. Cho 7,30 gam axit HCI Ian lu'dt tac dung vdi lu'dng du' cac chat: Mn02/ 

KMn04, K2Cr207.Tinh the tich khi CI2 thu du'dc. 

Kit qua: 1. HCI tac dung vdi Mn02, V^^ = ^ ' ^ ^ lit 

2. HCI tac dung vdi KMn04, V^^ = 1/4 'it 

3. HCI tac dung vdi Y^iOjOi, \J = 0,96 lit 
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gai 48. Hoan thanh day bien hoa sau, ghi ro dieu kien phan iTng {neu cd) 

P2O5 -> B 

KH2PO4 

K2HPO4 

K3PO4 

Bai 49. Hoan thanh day bien hoa sau, ghi ro dieu kien phan LTng {niu cd) 
r - „ (1) . FeCh ^ * - '•^ ( 4 ) . n. ( 5 ) -Fe A -> Fe203 ^ B ^ FeCl2 

Bai 50. 1. Trpn x lit CO va y lit H2 theo ty le the tich nhu- the nao de thu dudc 
hon hdp khi A c6 khoi lUdng rieng bang khoi lu'dng rieng cua CH4 {Biit cac 
khi do cung dieu kien nhiet do va ap suit). 

2. Dot chay hoan toan 5,60 lit hon hdp hai khi tren ngu'di ta dung V lit O2. 

Tim V. (Biit cac khi do d dieu kien tieu chuan). 

Kit qua: 1. x : y = ^ = 1 , 1 6 5 ; -.P^.. •. - •-
V, 

H2 

2. = 2,8 lit 

B î 51. Khi cho luong khi H2 du' di qua cac dng nghiem chuTa AI2O3, FeO, MgO 
nung nong den khi phan Crng xay ra hoan toan. Hay xac dinh thanh phan 
chat ran con lai trong dng nghiem sau phan iTng. 

Kit qua: Chat ran con lai trong dng nghiem sau phan (inq gom: Fe, Cu, 
AI2O3, MgO . . 

Bai 52. Cho 9,2 gam mot kirn loai R phan iTng vdi khi CI2 du", tao thanh 23,4 

gam muoi. Hay xac djnh ten kim loai R. 

Kit qua: Kim loai R la Na. 

Bai 53. Hay sap xep theo chieu giam dan tinh bazd cua cac hidroxit tu'dng 

u'ng vdi 3 kim loai: Na, Mg, Al. 

Kit qua: NaOH, Mg(0H)2, AI(0H)3. 

Bai 54. Hoan thanh chuoi bien hoa sau: 

Al- ( I ) 
> AI2O3 AICI3 — ^ AI(0H)3 - i l U AI2O3 AI(N03)3 

^^i 55. 6x1 hoa 8,0 gam hon hdp hai kim loai X va Y {deu cd hoa tri II), thu 

^u'dc hon hdp hai oxit kim loai. Hoa tan hon hdp hai oxit tren can dung 

150,0 ml dung djch HCI I M thu du'dc dung djch D. Cho NaOH vao dung djch 
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D se thu du'cfc hon hdp hai hidroxit kirn loai c6 khoi lu'dng Idn nhat la ^ 

gam. Tim x. 
Kit qua: X = 10,55 gam. 

Bai 56. Hay sap xep theo chieu tinh tang dan tinh axit cua cac hidroxit uTig voj 
4 phi kim sau: Si, P, S, va CI. 
Kit qua: HaSiOs, H3PO4, H2SO4, HCIO4 

Bai 57. Hoa tan 3,72 gam hon hdp X gom hai kim loai Zn va Fe vao 200 ml 
dung djch Y gom hai axit HCI 0,5M va H2SO4 0,15M. Ket thuc phan uTng thu 
du'dc 0,12 gam H2 va dung djch D, c6 can dung djch D thu du'dc m gam 
muoi khan. Hay xac dinh m. 

.jt'^ Kit qua: 8,23 gam < m < 8,73 gam. 

Cty TNHHMTVDWHKhang Vii\ 

QhuonqS: H I D R O C A C B O N - N H I £ N L I $ U 

A. U THUVET T R p N G TA ^ i ' ' ' 

I, KHAI NIEM VE HCTP CHAT HiJU ca VA HOA HQC HOtJ ca 
1. Khai niem ve h^p chat hu'u cot 

• Hdp chat hiJu cd c6 d xung quanh chung ta, trong hau het cac loai lu'dng 
thi/c, thi/c pham {gao, thit, ca, rau, qua..), trong cac loai do dung {quan ao, 
giay..) va c6 ngay trong cd the cua chung ta. 

• Hcfp chat hull cd la cac hdp chat cua cactjon trCt cac hdp chat cua 
cacbon ma hoa hoc v6 cdda nghien c&u nhW: CO, CO2, H2CO3, muoi cacbonat, 
muoi hydrocacbonat, hdp chat cacbua, hdp chat xianua. 

Vf du: CH4, C2H5OH, CH3COOH, Tinh bpt, Protein... 
2. Khai niem ve hoa hpc hiJu cd 

• Hoa hoc hiJu cd la nganh hoa hoc chuyen nghien CLTU ve cac hdp chat 
hOU cd va nhCng chuyen doi cua chCing. 

• Nganh hoa hoc hu'u cd dong vai tro rat quan trong trong si/ phat then 
kinh te xa hoi. 

• Nganh hoa hoc hiJu cd c6 nhieu phan nganh khac nhau nhu': Tong hdp 
hiJu cd, hoa hoc cac hdp chat thien nhien, hoa hoc polime, hoa hoc dau mo, ... 
3. Phan loai cac h^p chat hu'u cti 

• Co nhieu each phan loai hdp chat hiJu cd. 
Cach 1: Hdp chat hiJu cd du'dc chia lam 2 loai chinh: n 
- Hidrocacbon: La hdp chat hu'u cd ma phan tu" chi chuTa hai nguyen to la 

hydro va cacbon. 
Vi'du: CH4, C2H4, C3H7... 

- Dan xuat cua hidrocacbon: Li hdp chat hiJu cd chi/a mot hoac nhieu 
f̂ Quyen to khac ngoai cacbon va hidro nhu" oxi, do, nitd,... 

Vidu: C2H6O, CH3CI... ^ 

Cach 2. Hdp chat hulj cd du'dc chia lam 3 loai chinh: ^ 
~ Hdp chat hOV cd thiin nhien 
- Hpp chat hull cd nhan tao ' 
~ Hdp chat h Oil cd tong hdp " 
Cach 3: Hdp chat hiJu cd du'dc chia lam 3 loai chinh: 
^ Hdp chat hOV cd no 
~ Hdp chat hChj cd I<h6ng no 
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- Hop chat hOV cd thdm 
Ngoai ra con c6 mot so each phan loai hdp chat hChj cd khac niJa. 

I I . CAU TAO PHAN TlT HQP CHAT HUtJ CQ . . 
1. Dac diem cau tao phan tu" hdp chat hffu cd 

1.1. Hoa tri va lien Itet giO'a cac nguyen tiy 
• Trong cac hdp chat hChj cd, cac nguyen tCr lien ket v6i nhau theo dung 

hoa tri cua chung. C luon c6 hoa tri IV, H c6 hoa tri I , 0 c6 hoa tri I I , CI c6 the 
CO hoa tri I, N c6 the c6 hoa tri I I I . . . 

• Trong cong thiTc cau tao, ngu'di ta dung moi net gach no! giO'a hai 
nguyen tiT de bieu dien mot ddn vi hda tri ciia moi nguyen tu' cua nguyen to. 

H 
, 1 cv. 

V i d u : - C - , H - , - 0 - ; H - C - H 
• I I 

H 
1.2. Macti cacbon 

Cac nguyen tir cacbon trong phan tCr hdp chat hu'u cd khong nhu'ng lien ket 

vdi nguyen tu" nguyen to khac ma con c6 the lien ket v6i nhau thanh mach 

cacbon. Co ba loai mach cacbon: 

• Mach khong nhanh: La mach cacbon ma moi nguyen tLT cacbon chi lien 

ket v6i mot hoac hai nguyen tu" cacbon khac nhu'. 
H H H H 
I I I I 

Vi'du: H - C - C - C - C - H 
I I I I 
H H H H 

• Mach nhanh: La mach cacbon c6 it nhat mot nguyen tCc cacbon lien ket 

vdi ba hoac bon nguyen tiT cacbon khac nhau. 

H H H 
I I I 

H - C - C - C - H 

H - C - H 
I 
H 

Mach khong nhanh va mach c6 nhanh gpi chung la mach hd. 
• Mach vong. La mach cacbon ma nguyen tu" cacbon dau mach va cuoi 

mach lien ket v6i nhau 

H H 
I I 

H - C - C - H ' ' :ir<vT 
Vidu: I I .• 

H - C - C - H 

LWu y: Hai nguyen tu" cacbon c6 the lien ket vdi nhau bang: 

_ |V|ot lien ket, du'dc dien bang mot gach noi, gpi la lien ketdOn. 

- Hai lien ket, du'dc bieu di ln bang hai gach noi, gpi la lien ket doi. 

- Ba lien ket, du'dc bieu dien bang ba gach noi, gpi la lien kit ba. 

1.3. Trat tit lien ket giCta cac nguyen tit trong phan tit ^ 

Trong moi phan tiT hdp chat hO'u cd cac nguyen tCr lien ket vdi nhau theo 
mot trat t y nhat dinh, thu' t i/ lien ket do gpi la cau tao hoa hpc, neu thay doi 
trat tLf lien ket giO'a cac nguyen tir trong phan X.\i se cho ta mot chat khac 
2. Cong thii-c cau tao (CTCT) 

Cong thiTc bieu dien day du lien ket giO'a cac nguyen tu' cac nguyen to trong 
phan tu' gpi la cong thtTc cau tao. 

Vf du: Metyl clorua du'dc bieu di ln nhu* sau ^fy^ ,,,t 
H 
I 

H - C - CI Cong thiTc cau tao thu gpn la: C H 3 C I 

H 
LulJ y: 

• Thu'dng su" dung cong thuTc cau tao thu gpn thay cho cong thtfc cau tao 
day du, do la cong thuTc ma khong bieu dien lien ket giO'a nguyen tCr H vcfi cac 
nguyen tir cua nguyen to khac v. • 

Vidu: C H 4 , C H 3 - C H 2 - O H 

• Phan biet cong thiTc phan tu" va cong thiTc cau tao: ' 

- Cong thiTc phan tLT chi cho biet thanh phan nguyen to {chu^ nhOhg 
nguyen to nao) va so lu'dng nguyen tCr moi nguyen to trong mot phan tu' 

- Cong thuTc cau tao cung cho biet thanh phan nguyen to nhOhg 
'Nguyen to nao) va so lu'dng nguyen tir moi nguyen to trong mot phan tir, 
figoai ra cong thiTc cau tao con cho biet trat ty lien ket giO'a cac nguyen tuf 
•̂•ong phan tLf va kieu lien ket giCa cac nguyen tCr trong phan t ^ {lien ket ddn, 

^o/, ba). Nhu- vay cong thCrc cau tao cho biet dydc tinh chat cua chat hOU cd. 

o n 
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III. METAN (CH4 = 16) 
1. Tinh chat vat li 

La chat khi, khong mau, khong mui, rat it tan trong nLfdc va nhe hdn khong 
khi (vi vay c6 the'thu dWdc metan bang each day khong khi'hoac day ni/dc) 
2. Cau tao phan tuT 

H 
I 

H - C - H 
I 
H 

• Trong phan tCr metan c6 4 lien ket ddn (C - H) la lien ket giu'a nguyen tir 
C va H, day la lien ket ben. 

• Phan LTng dac tru'ng cua metan la phan (ing the. , ;•, 

3. Tinh chat hoa hQC 

3.1. Tac dung vdi oxi {phan uhg chay - phan uhg oxi hoa hoan toan) 
Metan chay trong khong khf cho ngon lu^ mau xanh, dong thdi toa nhiet manh. 

PTHH: 

V CH4 + 2O2 — ^ CO2 + 2H2O 

'* Hon hdp metan va oxi vdi ti le the tfch Vmetan: Voxi = 1 : 2 la hon hdp no manh. 

3.2. Tac dung v6i clo {phan itng th§) 
Khi du'dc chieu sang, metan phan iTng vdi clo 

PTHH: 

CH4 + CI2 '"''""'^ ) CH3CI + HCI 

Trong phan LTng tren du'dc gpi la phan uTng the do c6 si/ thay the nguyen tu' 

H bang nguyen tir CI. Neu du' Clo va du'dc chieu sang manh CI c6 the thay the 

2, 3 hoac CO the ca 4 nguyen tu' H trong metan. 

3.3. Tac dung vdi oxi {phan Ctng oxi hoa khong hoan toan) 
PTHH: 

CH4 + O2 
600" C 
CuO 

-> HCHO + H2O 

4. U'ng dung 

Metan c6 nhieu u'ng dung trong cupc song va san xuat: 

• Lam nhien lieu trong sinh hoat va trong cong nghiep {do phan uhg chay 

toa nhieu nhiet). 
• Lam nguyen lieu de dieu che hidro, bpt than, cac dan xuat halogen, dan 

xuat chCra oxi cua hydrocacbon va nhieu chat khac trong nganh hoa hoc. , 

^ty TNHITimirDVVHKhang Vi. 

IV. ETILEN (C2H4 = 28) 
1, Tinh chat vat li 

La chat khf, khong mau, khong mui, nhe hdn khong khi va it tan trong nu'dc. 
2. Cau tao phan tuT 

- Cong thtTc phan tCr: C2H4 J , 

- Cong thiTc cau tao: 

H H 
\

C = C < 

fe / \ 

-> Cong thiTc cau tao thu gon: CH2 = CH2 

Chu y: - Phan tiT etilen c6 4 lien ket ddn (C - H) va mot lien ket doi (C = C). 
- Giu'a hai nguyen tCr C c6 hai lien ket, trong do c6 mot lien ket kern 

ben {lien kit nay de bi dut ra trong cac phan Ctng hoa hod) \ih mot lien ket 
ben, do do phan uTig dac tru'ng cua etilen la phan u'ng cong. 
3. Tinh chat hoa hoc ' 

3.1. Ptian u'ng chay (etilen tac dung vdi oxi - phan uhg oxi hoa hoan toan). 
Etilen chay du'dc trong oxi tao ra H2O (hdi), khf CO2 va toa nhiet manh. 

PTHH: 
C2H4 + 3O2 2CO2 + 2H2O (+Q) 

3.2. Phan u'ng cong 

a) Etilen tac dung vdi H2 
PTHH: 

CH2 = CH2 + H2 '̂•'"'̂  > CH3-CH3 

b) Etilen tac dung vdi dung dich brom 
PTHH: hit::-

CH2 = CH2 + Br2 BrCH2-CH2Br {dibrometan) 
(Khong mau) (mau nau nhat) (khong mau) 

I c) Etilen tac dung vdi dung dich HBr, H2O tKbs 1 

PTHH: 

CH2 = CH2 + HBr CHs-CHzBr J l ^ X A , 

CH2 = CH2 + H2O ^ung^ikhH^SOJoan^ ^ CH3-CH2OH fl^i'T 



3.3. Tac dung vdi oxi (phan Ctng oxi hoa khong hoan toan) 

PTHH: 

2CH2 = CH2 + O2 HS-^ 2CH3CHO 

Phan Crng cpng la phan utig dac trutig ciia etilen va cac chat c6 lien ket doi khac 

Kit luan: Trong phan Cfng tren mot lien ket trong lien ket doi {lien kit kem 

ben) bi dut ra, hinh thanh hai lien ket mdi d hai nguyen tir cacbon ndi c6 lien 

ket doi (C = C). Moi phan t\S etilen c6 the cong them mot phan tu" Br2, HBr hay H2O. 

Day la phan iTng dac trUng cho etilen va cac hdp chat chiTa noi doi C = C khac. 

Etilen lam mat mau dung dich Br2, ta c6 the dung dung dich Br2 de nhan 

biet etilen va cac hdp chat chiTa noi doi (C = C) kem ben khac. 

3.4. Sit ket hdp cac phan tut etilen vdi nhau 

6 dieu kien thi'ch hdp, lien ket kem ben trong phan tu' etilen bi but ra, cac 

phan tir etilen ket hdp vdi nhau tao thanh phan tu" polietilen {P.E) 

PTHH: 

.. + CH2 = CH2 + CH2 = CH2 + CH2 = CH2 + ... > ( - CH2 - CH2 - )n 

Hay: n(CH2 = CH2) > ( - CH2- CH2 -)n (P.E) 

Phan LTng tren goi la phan iTng trung hdp. rit 1. 

4. iTng dung 

• Etilen dung lam nhien lieu. 

• San xuat nhi/a polietilen (P.E), polivynylclorua (P.V.C), dieu che rUdu 

etilic, axit axetic, dicloetan ... 

• Etilen dung kfch thi'ch cac loai qua nhanh chfn. 

• Etilen dung la nguyen lieu dau trong tong hdp nhieu chat hUu cd {ri/du 

etylic, axit axetic, dicloetan, ...) va polime {polietilen, polivinylclorua,...). 

5. Dieu che 

• Lam mat nu-dc C2H5OH d 170°C {xuc tac H2SO4 dad) 

PTHH: 

C2H5OH ) C2H4 + H20 

• Etilen thu dUdc bang each day nu'dc. 

V. AXETILEN (C2H2 = 26) 

1. Tinh chat vat li 

Axetilen la chat khi, khong mau, khong mui, nhe hdn khong khi va ft tan 
trong nUdc. 

2. Cau tao phan tuT 

CTPT: C2H2 

CTCT: H - C EE C - H Viet gon CH = CH f 

Nhan xet: , , 

• Phan tCr axetilen c6 2 lien ket ddn (C-H) va 1 lien ket ba (C = C). 

. Trong lien ket ba c6 hai lien ket kem ben, de bi dut ra trong cac phan 
L̂ ng hoa hoc. 

{dut Ian iWgt tCfng lien kit kem ben). Do do tUdng tu nhu etilen, axetilen 
cung CO phan trng dac trUng la phan iTng cpng. 

3, Tinh chat hoa hoc / * 

3.1. Phan Ctng chay (axetilen tac dung vdi oxi - phan uhg oxi hoa hoan toan) 

Axetilen chay dUdc trong khong khi vdi ngpn lira sang, toa nhieu nhiet tao 

ra H2O (hdi) va khi CO2. 

PTHH: 

2C2H2 + 5O2 -

%2. Phan itng cong 

• Axetilen tac dung vdi H2 

PTHH: 

C H ^ C H + H2 

CH ^ CH + 2H, 

-> 4CO2 + 2H2O (+ Q) 

Ni.l"C 

I : I > CH2 = CH2 

^ • - ^ CH3-CH3 1:2 

Axetilen tac dung vdi dung dich brom 

Dung dich brom bi mat mau nhUng do axetilen c6 hai lien ket kem ben nen 

?t phan tir axetilen cd the cpng tdi da hai phan tCr Br2. 

^PTHH : 

C H - C H + Br2(dd) 

C H - C H + 2Br2(dd) 

-> BrCH = CHBr 

{dibrometen) 

^ BrjCH - CHBr2 

{tetrabrometan) 

p Axetilen tac dung vdi H2O, CH3COOH, ... 

PTHH: 1 i"!'̂  '•^••i 

WI"C CH = CH + H2O 
HgSO, > CH3CHO 

C H ^ C H + CH3COOH > CH3COOCH=CH2 



3.3. S^keth^p cac phan tu"axetilen v6i nhau 
a) Phan u^g tarn h^p 

PTHH: , H-.. • 

3 CH ^ CH , 7"̂ ,- K > CeHe 
Ihan h o a l l i n h ^ " 

b) Phan itng trCing hpp 
PTHH: 

n(CH H CH) ) (-CH = CH-)n (Poliaxetilen) 
LWu y: - Trong phan Crng cpng giiJa axetilen vdi H2, de chi dutig lai 6 giai 

doan tao ra C2H4 ta dung xuc tac Pd thay cho Ni. 
- Cac hdp chat khac c6 lien ket ba (C = C) cung c6 phan uTig vdi dung 

dich Br2 nhu" axetilen, do vay dung dich brom c6 the du'dc dung lam thuoc thCr 
de nhan biet cac hydrocacbon c6 lien ket ba (C = C). 
4. CTng dung 

• Dung lam nhien lieu trong den xi oxi - axetilen de han cat kirn loai do 
nhiet do ngpn lira chay axetilen len den 2000 °C - 3000°C. 

• L i nguyen lieu san xuat polivinylclorua (P.V.C), cao su, axit axetic va 
nhieu hoa chat khac. 

• Su" dung lam chat kfch thfch cho qua mau chin {nhi/u chuoi). 
5. Dieu Che 

Cach 1: Cho canxi cacbua, thanh phan chfnh cua dat den, tac dung vdi 
nu'dc {dWdc Sit dung trong phong thi'nghiem va trong cong nghiep). 

PTHH: 

CaCz + 2H2O ^ C2H2 + Ca(0H)2 

Axetilen thu du'dc bang each day nu'dc. 
Cach 2. Nhiet phan CH4 d nhiet dp cao 1500°C roi lam lanh nhanh (.bang 

phitdng phap hien dai). 
PTHH: , 

2CH4 'y,'"'^) C2H2 + sHzt 

VI. BENZEN 
1. Tinh chat vat li ' 

• Chat long, khong mau, mui thdm, khong tan trong nu'dc, nhe hdn nu'dc, 
tan nhieu trong cac chat nhu": dau an, cao su, lot,... 

• Benzen rat doc. 
• Benzen con du'dc goi la xang thdm. 
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t Cong thuTc cau t^o 
'̂ ^ 

l\lhan xet Sau nguyen tu" cacbon lien ket vdi nhau thanh vong 6 canh, c6 ba 
Ijgn ket ddn va ba lien ket doi xen ke nhau, lien k^ dang nay rat ben. Phan 
LfTig hda hoc dac tru'ng la phan iTng the nhan thdm. 
3, Tinh chat hoa hpc 

3,1. Phan u'ng chay {tac dung vdi oxi - phan uhg oxi hoa hoan toan) 

2C6H6 + I5O2 I2CO2 + 6H2O 
^j. Phan u'ng the vdi brom 

QHs + Brz ) QHsBr + HBr 
CI2 CO phan u'ng tu'dng t i / Br2 

Lu\j y. Benzen va metan deu cd phan Crng the vdi CI2, Br2 nhu-ng dieu kien 
phan Crng khac nhau. Phan Crng the cua metan xay ra khi cd chieu sang, phan 
ung the cua benzen xay ra phai cd bot sat, nhiet dp. 
3.3. Phan u'ng cong vdi H2 

PTHH: 

QHe + 3H2 ) C6H12 

tt LuV y. 

ft - Do benzen cd lien ket doi nen cung cd phan Crng cpng. 
• - Benzen khd tham gia phan Crng cong hdn etilen va axetilen. 

- Benzen khong tham gia phan Crng cpng vdi dung dich Br2 nhu* etilen, 
axetilen, nhu'ng cd phan Crng cpng vdi H2 {xuc tac Ni, nhiet dd). 

- Benzen cd cau tao dac biet nen vCra cd phan Crng the nhan, vCra cd 
phan Crng cpng, kha nang tham gia phan Crng the de hdn phan Crng cong. 
4. U'ng dung 

• Benzen du'dc dung lam dung moi, nhu* dung de pha s d n , . . 
• L i nguyen lieu quan trong trong cong nghiep de san xuat chat deo, 

Pham nhupm, thuoc trCr sau, ... 
5«>ieuche 

Benzen du'dc dieu che tCr axetilen hoac tach ra tu" nhi/a than da. 
PTHH: 

3 C H ^ C H „ 7""̂ ,,, ) CgHe 
I h a n boat I m h — u u 
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VII . DAU MO VA KHI THIEN NHIEN 

1. Dau mo 
1.1. Ti'nh chat vat If 

Chat long, sanh, mau nau den, khong tan trong ni/dc va nhe hdn ni/dc 

1.2. Trang thai tit nMen, thanh phan hoa hoc cua dau mo 
• Dau mo tap trung thanh nhuhg vung Idn, d sau trong long dat goi la mo dau. 

• Mo dau C O 3 Idp: 
- Ldp tren: Ldp khi, goi la khi mo dau hay khi dong hanh vdi thanh phan 

chi'nh la CH4. 
- Ldp giufa: Ldp dau long goi la nhi/a than da {la hon hdp phut tap cua 

nhieu loai hidrocacbon va nhuTig ludng nhd cac chat khad) 

- Ldp dud/(]6p day J: La ldp nu'dc man '•" 

• Dau mo du'dc khai thac bang each khoan nhiJng lo khoan xuong ldp dau 

long -> dau t i/ phun len {sau dd bdm them khong khf hoac nude xuong). 

1.3. Cac san pha'm che bien tit dau mo 
Cac phu'dng phap che bien tu' dau mo: 

\\ Chuhg cat: La phu'dng phap vat If trong do cac san pha'm du'dc tach ra 6 

nhij'ng khoang nhiet do soi khac nhau. 

• Crackinh: La phu'dng phap hoa hoc trong do cac san pha'm du'dc tao ra 

nhd be gay mach cacbon trong phan tu" - dung de che bien dau nang thu du'dc 

xang, dau hoa, dau diezen, ... va hon hdp khi. 

2. Khi thien nhien 

• Co trong cac md khf, nam sau du'di long dat. 

• Thanh phan chii yeu la khf metan (c/7/e^ khoang 94,05% - 98,0%). 
• La nguyen lieu, nhien lieu trong ddi song va san xuat. 

3. Dau mo va khi thien nhien d Viet Nam 
Dau md tap trung chu yeu d them luc dia phfa nam vdi trO" lu'dng khoang 3 

den 4 ti tan quy doi. Khf thien nhien cd d md khi Tien Hai - Thai Binh. j 

VI I I . NHIEN LIEU 

1. Nhien lieu 
Nhien lieu la nhUng chat chay du'dc, khi chay toa nhiet va phat sang. 
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phan loai nhien li^u 

Co 3 loai nhien lieu: <;ic>s 
J , Nhien lieu ran 
, Gom than md {than gay, than md, than non, than bun, go, nen...).du'dc 

liinh thanh do qua trinh vui lap thi/c vat du'di dat trong thdi gian dai du'dc 
phan huy. 

, Go: SCr dung go lam nhien lieu gay nhieu lang phf. , 

2. Nhien lieu long .-„.,„, . 
|« Nhu'xang, dau hoa, dau diezel, con ... 

I* Dung chu yeu cho dpng cd dot trong, dun, nau, thSp ... 

13. Nhien lieu ran 
b Gom cac loai khf thien nhien, khf md dau, Id coc, khf Id cao, khf than, 
^ c h sur dving nhien lieu 

• Cung cap du oxi. 

• Tang dien ti'ch tiep xuc cua nhien lieu vdi oxi bang each: 

- Trpn deu nhien lieu khf, long vdi khong khf. 

- Dap hoac che nhd nhien lieu ran (cui, than). ' 

- Dieu chinh nhien lieu de duy tri siT chay d miTc do can thiet phu hdp 
vdi nhu cau du'dc S L T dung. 

B. PHlTdNG PHAP GIAI BAI T A P 
• 

PHAN 1: CAU HOI LY THUYET 

I. PhiTcfng phdp 
JCau hdi ly thuyet hda hoc thu'dng gap cac dang sau: 
• - Viet CTPT, C r C T . 

H - Hoan thanh phu'dng trinh hda hoc. 

H - Hoan thanh sd do phan uTig. 

H - Giai thfch hien tu'dnq. 

• - Oieu che cac chat. 

Nhan biet cac chat. 

Hpi^ Tinh che cac chat. 

« . Cau hoi 

I . Hoan thanh cac phu'dng trinh hda hoc sau : 

1 + CI2 - > CH3CI + 

m 2.C2H4 + 0 2 ^ ... + . 



3. CaCz + H2O ... + 

Hitdng dan: 
1. CH4 + CI2 -> CH3CI + HCI 
2. C2H4 + 3O2 2CO2 + 2H2O 

3. CaC2 + 2H2O C2H2 + Ca(0H)2 

Cau 2. Hay phan biet cac chat l<hi sau bang phu'dng phap hoa hoc CH4, CO2, N2? 

Hitdng dan: Sue Ian lu-dt tCrng khi vao dung dich Ca(0H)2 du" 
- Hien tu'dng: Khi nao lam dung dich Ca(OH) bi van due do la khf CO2 

PTHH: 

CO2 + Ca(0H)2 > CaCOjl + H2O 

Khf nao khong gay ra hien tu'dng gi la CH4 hoac N2, 

- Dot chay hai khi con lai trong O2 du", khf nao chay la CH4, khf nao khonc 
chay la N2. 

PTHH: 

CH4 + 2O2 CO2 + 2H2O 
Cau 3. Cho biet each de thu du'de Metan tinh khiet tCr hon hdp gom: metan, 

etilen, axetilen? 
Hitdng dan: 
Dan hon hdp khf qua binh di/ng dung dich Br2 bang, du", khf di ra khoi binh 

ia CH4 {do C2H4 va C2H2phan Ctng nen bigiu'lai) 

PTHH: 
C2H4 + Br2 -> C2H4Br2 
C2H2 + 2Br2 ^ C2H2Br4 

Cau 4. Hay phan biet cac chat khf sau bang phu'dng phap hoa hoc: CH4, Ci^^^-
Hitdng dan: 
Cho hai khf Ian lu'dt tac dung vdi dung dich Br2 

Hien tu'dng: Khf nao lam mat mau dung dich Br2 khf do la C2H4. 

PTHH: 
C2H4 + Br2 -> C2H4Br2 

.1 
Khf nao khong lam mat mau dung djch Br2 khf do la CH4. 

Cau 5. Trinh bay phu'dng phap hoa hoc dung de thu du'dc CH4 tinh khiet 
hon hdpgom: CO2, CH4? 

Hitdng dan: 
Dan hon hdp khf qua binh di/ng dung dich Ca(0H)2 loang, dU, khf di ra 1̂ "̂' 

binh la CH4, (vi CO2 phan uTig nen bigiCtlaf). 

12b 

PTHH: 

CO2 + Ca(0H)2 -> CaCOji + H2O ' 
Cau 6. Trinh bay each nhan biet ba lo di/ng khf bi mat nhan gom: metan; 

etilen; cactx)n dioxit, viet PTHH ciia cac phan Crng neu c6. !,:, 
Hitdng dan: 

- Dan Ian lu'dt ba khf di qua dung dich Br2. Khf lam mat mau nau nhat cua 
dung dich Br2 la C2H4. 

PTHH: i . ^ . . ' . 

C2H4 + Br2 -> C2H4Br2 

- Dan hai khf con lai di qua dung dich nUdc vol trong du', khf lam nu'dc voi 
trong bi van due la CO2. 

PTHH: ,, 
CO2 + Ca(0H)2 -> CaC03 + H2O ' 

- Khf eon lai la metan. 

Cau 7. Hay viet cac cong thiTc cau tao mach hd cua cac chat c6 cong thCrc 
phan tLT: C3H7CI, C3H6, C3H4. 
Hitdng dan: 

C3H7CI: Co 1 cong thife cau tao mach hd: CH3-CH2 -CH2 -CI 

C3H6 CO 1 cong thtre cau tao mach hd: CH2 = CH - CH3 

C3H4 CO 2 cong thuTc cau tao mach hd: CH3 - C = CH va CH2 = C = CH2 

Cau 8. Hay hoan thanh s d do phan (fng sau day {ghirddieu kien neu cd): 

A B C D C ^ ^ P . E 
Hitdng dan: 

A: CH4, B: C2H2, C: C2H4, D: C2H5OH, 
Cac PTHH: 

2CH4 '^t" ) C2H2 + 3H2 (1) 

C2H2 + H2 > C2H4 (2) 

C2H4 + H2O > C2H5OH (3) 

^ C2H5OH > C2H4 + H20 (4) 

nCH2=CH2 > (CH2-CH2)n (P.E) o JS) , 

Cau 9. Viet 2 phu'dng trinh phan uTng hoa hoc dieu che axetilen. 
Hitdng dan: v 

Cach 1: Oi ti^canxi eacbua 
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P T H H : 

CaCz + 2H2O > Ca(0H)2 + C2H2t 

Cach 2: Oi tCr metan. 

PTHH: 

2CH4 ^ i 7 7 - > C2H2 + 3H2 

PHAN 2: BAI TOAN HOA HpC 
1. Phu'dng phdp thiet l$p cong thu'c phan tu" hidrocacbon 

Goi cong thu'c tong quat cua hidrocacbon la CxHy c6 khoi lu'dng mol phan tCr 

la M. 

Cich 1: 

• T im khoi luWng cac nguyen to. 

mc = 12nco , ; HIH = 2n^^fj 
ho3c: mH = m - mc (/T? la khoi luUng hidrocaction dem dot) 

• T im phan tram khoi lu'dng cac nguyen to: 

mr X 100 „, mH X 100 
% mc = — ^ ; % mH = — 

m m 

• Tim khoi lu'dng mol phan tCr hidrocacbon (M) 

M = - ; M A= d^ .Me 
" B 

r-'. J u " . . u o 12x y M . V 12x y M 
• Su" dung bieu thu'c: — = J L . = _ ho3c - — = -f— = — 

m̂ . m^ m %mc %m^^ 100 

Suy ra cac gia trj x, y (A-, y la cac gia tri nguyen duifng) 

Oich 2: 
• T im cong thu'c nguyen {cong thu'c tht/c nghiem) 

rc\c niu . >, C% H% 
X : y = ^ : ^ hoSc x : y - — : — 

• T im khoi lu'dng mol phan tu" hidrocacbon (M) 

• Suy ra cong thu'c phan tu' 

each 3: 
• Dung phan uTig dot chay tong quat, suy ra cong thu'c phan tCT: 

CxHy + ( x + ^)02 -> XCO2 + | H 2 0 
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Liniy: 

1. Neu de toan cho: Oxi hoa hoan toan mot hidrocacbon A thi c6 nghTa la 
dot chay hoan toan hidrocacbon A. 

2. Neu de toan cho: Dot chay hoan toan mot hidrocacbon A bdi CuO, sau 

phan Crng khoi lu'dng binh di/ng CuO giam di a gam thi a gam chi'nh la khoi 

lu'dng oxi tham gia phan uTng chay. Thong thudng trong bai toan cho lu'dng oxi 

tham gia phan iTng chay, de tim khoi lu'dng hidrocact)on nen ap dung djnh luat 

bao toan khoi lu'dng. 

3. S^n pham chay {CO2, H2O) thu'dng du'dc cho qua cac binh di/ng cac chat 

hap thu Chung. Nhang chat hap thu du'dc H2O la CaCb {khan); H2SO4 {dam, 

dad); P2O5; dung djch kiem. NhiJng chat hap thu du'dc CO2 la cac dung djch 

kiem. Vi the khi de cho: San pham chay sinh ra du'dc cho qua binh dUng dung 

djch kiem, sau khi hap thu xong khoi lu'dng binh di/ng dung djch kiem tang len 

bao nhieu gam thi do la tong khoi lUdng cua CO2 va H2O {O2 con dW, khong bi 

hap thu bdi dung dich kiem). 

4. Neu bai toan cho CO2 phan Crng vdi dung dich kiem thi tuy theo ty le mol 

giiJa CO2 va bazd kiem ma san pham muoi du'dc tao thanh la muoi trung hoa 

hay muoi axit hay ca hai muoi. 

TrWdng hpp 1\o CO2 phan utig vcfi dung djch NaOH {hoacKOH) 

• Neu de toan cho dung dich NaOH dung du' hoac nNaOH ^ 2n , se xay ra 

PTHH: 

CO2 + 2NaOH -> Na2C03 + H2O 

• Neu de toan cho CO2 dung du" hoac n^oj ^ nNaOH/se xay ra PTHH: 

CO2 + NaOH -> NaHCOa 

• Neu: 1 < < 2, se xay ra 2 PTHH: 
nco2 

CO2 + NaOH ^ NaHCOs 

I NaHCOa + NaOHd^/ Na2C03 + H2O 

Trong dung djch tao thanh c6 hon hdp 2 muoi Na2C03 va NaHCOs. 

TrWdng hdp 2. Cho CO2 phan Crng vdi dung dich Ca(0H)2 {hoac Ba(OH)2) 

• Neu de toan cho dung djch Ca(0H)2 c6 du' n ̂ ^^^^ > n^oz' ""^ 

L PTHH: 

* CO2 + Ca(0H)2 -> CaCOa i + H2O 



• Neu de toan cho CO2 du- hoac n > 2n ca(0H)2 / se xay ra PTHH: 

2CO2 + Ca(0H)2 ^ Ca(HC03)2 

, Neu: 1 < < 2, se xay ra 2 PTHH: » - ^ ' 
"ca(0H)2 iori>̂  . 

CO2 + Ca(0H)2 -> CaCOsi + H2O 

CaCOa + C02du + H2O -> Ca(HC03)2 

Trong binh sau phan iTng c6 ket tua CaCOai va dung dich Ca(HC03)2. Neu 

dun tiep dung dich nay thi se tao them du'dc ket tua: ^, 

Ca(HC03)2 CaCOsi + H2O + C02t 

5. Neu dot chay hidrocacbon chi chiTa C, H roi cho san pham chay qua binh 
1 dyng dung dich PdCb du", binh 2 difng nu'dc voi trong du', thi dieu do c6 
nghla la san phan chay gom hon hdp CO, CO2, H2O trong do CO bi hap thu bdi 
dung dich PdCb theo phan uTng: 

CO + PdClz + H2O - > P d i + HCI + CO2 

Con binh nu'dc voi hap thu ca CO2 cua phan Lfng chay va CO2 sinh ra do CO 

tac dung PdCb, luc do can lu'u y each tinh khoi lu'dng cacbon trong hdp chat 

hiJu cd: 

mc = 12 X (nco + n ,̂.; cua phan ifng chay) 

Vi du 1. Cho 5,0 ml hidrocacbon {dthekh/) vdi 30,0 ml O2 {lay du) vao binh 

kin. Sau khi dot chay hoan toan, san pham tao ra du'dc lam lanh thi trong 

binh con 20,0 ml khi trong do c6 15,0 ml khi bi hap thu bdi KOH, phan khi 

con lai bi hap thu bdi photpho. Hay tim cong thuTc phan tii' cua hidrocacbon. 

Hitdng dan: 

Theo gia thiet, ta c6: 

Vco2 = 15,0 ml; 

Vo,(d./) = (20 - 1 5 ) = 5,0 ml 

-> Vo2(phan.^g) = (30,0 - 5,0)= 25,0 ml 
r 

PTHH. CxHy + ( x + ^ ) 0 2 > XCO2 + |H20 V 

1 ml (x + ^ ) ml X ml 
4 

5 ml 25 ml 15 ml 

1 X . 
Suy ra: - = — nen x = 3 

y 

\ — n e n y = 8 r 

Vay: Cong thCCc phan tu" cua hidrocacbon la CaHg. *mM'[^^^^. 
yfi du 2 . Co mot hon hdp A gom hidrocacbon X va CO2. Cho 0,5 lit hon hdp A 

vdi 2,5 lit O2 (lay du) vao trong mot binh kin. Sau khi dot chay hon hdp A, 
thu du'dc 3,4 lit hon hdp khi va hdi, tiep tuc lam lanh san pham thi chi con 
lai 1,8 lit khi va sau khi cho qua dung dich KOH dU thi chi con lai 0,5 lit khi. 
Hay tim cong thifc phan tiT cua hidrocacbon X. 
HWcfng dan: 
Theo gia thiet, ta c6: 
VH20 = (3,4 - 1,8) = 1,6 lit 

Vco2 (bandau) + V(-Q^ (sinh ra) = (1,8 - 0,5) = 1,3 lit 

Vco2 (tham gia phan irng) = (2,5 - 0,5) = 2,0 lit ,,. 

Goi X lit la the tich ciia X; V̂ ô  (ban aau) = (0,5 - x) lit 

Gpi cong thiTc tong quat cua hidrocacbon X la CnH^ 

PTHH: CnH, + ( n + ^ ) 0 2 > nC02 + y H 2 0 

X > x ( n + ^ ) , xn > x ^ 

VH^Q: = 1,6 s u y r a x m = 3,2 

^C02 (tong) = (0,5 - X + Xn) = 1,3 

xn - X = 0,8 -> xn = 0,8 + X 

^COj (thamgia) = Xn + ^ = 2 

0,8 + X + ^ = 2 -> X = 0,4 

0,4 ' " X ^ 

^ay: Cong thut phan tu* cua hidrocacbon la CaHg. i;r? o • • 



Wot diAifii^ hoc .'iiiiH grmnacnipc y -f^au \ ^ I U L 

Vi dM 3. Co mot hon hdp A gom hidrocacbon X va N2. Dot 300 ml hon hop 
bdi 725 ml O2 {/ay du) trong mot binh kin, ngi/di ta thu du'dc 1,100 lit hop, 
hdp khi va hdi. Neu ngiTng tu htfi ni/dc thi con 650 ml, hon hdp khf con igj 
tiep tuc cho 161 qua dung djch KOH du" thi chi con 200 ml. Hay tim cong thuc 
phantu'cua A. . c 
Hi/dng dan: 
Theo gia thiet, ta c6: 
VH^O = (1100 - 650) = 450 ml; 

Vco2 = (650 - 200) = 450 ml 

Vco^ccondcr) + = 200 ml 

Gpi cong thCrc tong quat cua hidrocacbon X la CnHm, ta c6 * 

Dat: VenH,. = X ^ V,^ = (300 - x) 

PTHH:CnHm + ( n + ^ ) 0 2 > nCO^ + ^HzO 

:> = b n ; X ml x(n + - ) ml xn ml x ^ ml 

Taco: Vco^: xn = 450; VH^O : x ^ = 450 

^Vo^cdot): xn + x ^ = (450 + 225) = 675 ml 

^ V „ ^ ( c 6 n d L o : (725 - 675) = 50,0 ml; 

V;,̂  = (200,0 - 50,0) = 150,0 ml 

(300 - X) = 150,0 nen x = 150,0 ml 

450 , 450 X 2 450 X 2 ^ 
_ n = — = 3; m = = = 6 

Vay: Cong thiTc phan tu' cua hidrocacbon la C3H6. 

2. Phirdng phap so nguyen tu* cacbon va hydro trung binh 
PhUdng phap giai bai tap hoa hoc dung so nguyen tCr cacbon va hydro 

trung binh giup hoc sinh giai nhanh du'dc nhieu bai tap hoa kho va phCTc tap-

no dMc ap dung de giai cac bai toan hon hdp cac chat c6 cung cong thLi"!̂  
tong quat {nhi/hon hdp cac hydrocacbon). Tuy theo doi tu'dng de bai ra ma 
dung cac dai lu'dng trung binh khac nhau nhu": So nguyen tCr cacbon trung bint̂ ' 
so nguyen tu" hydro trung binh hay so nguyen tCr cacbon va hydro trung binh-

PhUdng phap so nguyen tir cacbon hoac so nguyen tCr hydro trung binh hay 
du'dc SLf" dung khi giai bai toan cho hon hdp hai hydrocacbon {hoac nhieu 
hydrocacbon) c6 cung cong thuTc tong quat va c6 tinh chat hoa hoc giong nhau 
cung tac dung vdi cac chat nao do. Bai toan dat ra la tim CTPT {hoac Iwcfng 
chat) cua cac hydrocacbon. , 

Cac cong thu'c trung binh: j - , ; 

- Cong thu'c ti'nh phan tu" khoi trung binh M = (i) 

M = ^^.^x^^i^i M l < M < M2) 
Xi +X2 

(2) 

M = M i . a i + M2.a2 + . . + M n . a n (3) 

- Cong thu'c tinh so nguyen tu" cacbon {hoac so nguyen t&hidro) trung binh 
n.x, +n2Xp . . . 

n = - J - i i - ^ (vtfi: ni < n < n2) 
X1+X2 

(2) 

n = n i . a i + n2.a2 + . . + nn.an (3) 

(Trong do: ai, az, a „ la % so mol hay thetich cac chat c6 tong = 100% = 1; Xj, 
X2, Xn la so mol hay thetich cac chat). 

De hieu ro phUdng phap ta xet mot so vi du minh hoa sau. 
Vi du 4. Dot chay hoan toan hon hdp X gom hai hidrocacbon c6 cung cong 

thu'c tong quat, thu dUdc 22,4 lit khi CO2 {dktd) va 25,2 gam nUdc. Xac 
dinh cong thu'c phan tu" hai hidrocacbon. 
Hi/dng dan: 

Do khi dot chay hon hdp hon hdp X thu du'dc n̂ ô > ri^o^ 

-> hai hidrocacbon trong hon hdp X c6 cong thu'c tong quat la CnHan + 2-

Goi cong thu'c tong quat chung cua 2 hydrocacbon la C-^^n^i ''' ' 

PTHH: 

Wn-.2 + (3n +l)/2 0 2 nCOz + (n + 1 ) H 2 0 

Theo PTHH tren va gia thiet ^ S 6 nguyen tLT C trung binh cua hai 
hidrocacbon la: 

n = - A 0 _ . 2,5 : - r i . . 
1,4-1,0 

Vay hai hidrocacbon do la C2H6 va C3H8. ^' • • ' ' 



aei aumg mc nou not 
Vi du 5. Dot chay hoan toan 0,1 mol hon hop hai hidrocacbon, mach hd, c6 

ktioi li/dng mol phan tCr hOn kem nhau 14 ddn vi, thu du'Oc 7,84 lit CÔ  
{dkte) va 6,3 gam nu-dc. Hay tim cong thLTc phan tir cua hai hidrocacbon tren. 
HWd/ng dan: " 
Theo gia thiet, vi 2 hidrocacbon c6 khoi lu-dng mol phan tir hdn kem nhau 
14 ddn vi, nen chung c6 cung cong thiTc tong quat va hdn kem nhau 1 
nguyen tu" cacbon. .̂ j-j,, 

7 84 
Tu-gia thiet, ta c6: n̂ ô  = ^ = 0,35 mol 

nH,o = ^ = 0'35mol . 

Hon hdp 2 hidrocacbon c6 cong thtTc tong quat chung la C-H^-. 

So nguyen tu' C trung binh cua hai hidrocacbon la: 

- 0,35 

, ^ nj = 3; n̂  = 4 

Hai hidrocacbon do la C3H6 va QHg. 
Vi du 6. Khi dot chay 1,12 lit hon hdp A gom hai hidrocacbon c6 cung cong 

thirc tong quat CnH2n thu du'dc 2,688 lit CO2 {cac thetich khideu do ddktd). 
Hay tinh thanh phan % ve the tich cua moi hidrocacbon trong hon hdp. 
Hitdng dan: 

Gdi cong thiTc tong quat chung cua 2 hydrocacbon la C-H -̂

PTHH: C-Ĥ ^ + 3n/2 02 -> nCOz + nHzO 

Ta thay: n,o, = = 0,12 mol; 
22,4 

n, = = 0,05 mol 
22,4 

- . n = M 2 =2,4 
0,05 

Co hai cap nghiem: (C2H4 va CjHe) va (C2H4 va QHg) - vi hai hydrocacbon d 
the khi nen so nguyen tCr cacbon < 4. 

- Xet cap nghiem: C2H4 va C3H6, ta dung sd do du-dng cheo. 

„ . , "C2H4 (3-2,4) 3 

^ C2H4 (60%) va C3H6 (40%) i ' V 5,';: , 

, Xet cap nghiem: C2H4 va C4H8, ta dung sd do duidng cheo. ' 6; 

. . , '̂ C2H4 (4-2,4) 4 

C2H4 (80%); C4H8 (20%). 

C. BAI TAP AP DUNG ^ 
Bai 1: Dot chay hoan toan 1,45 gam hidrocacbon A thu du'dc 2,24 Ift CO2 

{dktd) va m gam H2O. 

1. Tinh thanh phan % ve khoi lUdng cac nguyen to trong A. 

2. Xac dinh cong thuTc phan tir cua A, biet d = 1,8125. j 

3. Ti'nh m. 

Bai 2: Dot chay hoan toan 1,15 gam hdp chat huli cd A thu du'dc san pham 
gom CO2 va H2O. Dan toan bo hon hdp san pham Ian lu'dt qua hai binh sau: 
- Binh 1: Oi/ng H2SO4 dac 

- 5//7/7 2: Oi/ng NaOH du* 
Sau thi nghiem thay khoi lu-dng binh 1 tang 1,35 gam, khoi lu-dng binh 2 
tang 2,2 gam. 
1. Viet phu'dng trinh hoa hoc xay ra. 
2. Xac djnh cong thiTc phan tu" cua A, biet khoi iu-dng mol phan tu" cua A la 
"̂ 6 gam/mol. 

3̂" 3: Dot chay het 1,20 gam hdp chat hiJu cd A thu du'dc 1,76 gam CO2 va 
0/72 gam H2O, khoi lUdng mol phan tiT cua A bang 60 gam/mol. Hay xac 

^ <Jinh cong thiTc phan tCr cua hdp chat hiJu cd A. 
4: Hdp chat X c6 thanh phan cac nguyen to la: 37,21%C, 55,04%CI va 

'''75%H. Xac djnh cong thiCc phan tCr cua X. Biet khoi lu'dng phan tCr cua X 
Ja64 ,5dvc. 

^ ' S: Mot hon hdp X gom hai khi C2H4 va C2H2. Biet 7,616 lit khi X nang 9,08 gam. 
-̂ Tinh so mol moi khi trong hon hdp. 

^' Cho 7,616 lit hon hdp X phan Cfng hoan toan vdi dung dich Br2. Tinh khoi 
'̂i'ng Br2 da tham gia phan CCng. 



Bai 6: NgiTdi ta dung mot loai dat den c6 chifa a% tap chat trd {ve i^f^^ 
lupng) de dieu che axetilen. De thu du'dc 1,456 lit khf axetilen (dXrfc) p̂ /̂ 
dung 4,89 gam dat den. Tinh a%. {tap chat tra la chat long khong gay 
hi/dng den phan uhg dang xet) v . \, 

Bai 7: Hon hdp X gom 2 khi: CH4 va C2H4. Chia X thanh hai phan bang nhau 
- Phanl: Cho phan uTng het v6i dung djch Br2 thay phan iTng het vdi 100^^1 

dung dich ?>Xi 0,5M. 
- Phan Z. Dem dot chay hoan toan trong O2 du", thu du'dc 2,912 Ift khi cô  
{dktd). 
1. Viet phu'dng trinh hoa hoc xay ra. 
2. Ti'nh the tich cua hon hdp khf ban dau. 

Bai 8: Hon hdp khf X gom C3H6 va QHs. Ti khoi hon hdp X so vc(i N2 bang 1,7 

Dot chay hoan toan 5,6 Ift hon hdp X {dktd) thu du'dc V Ift khf CO2 {.dktc^. Tim V. 

Bai 9: Cho benzen tac dung vdi Br2 c6 xuc tac va d nhiet do cao tao ra brotn 
benzen. 
1. Viet phu'dng trinh hoa hoc ciia phan utig do, c6 ghi ro dieu kien phan uTig. 

' 2. Tfnh khoi lu'dng brom benzen sinh ra neu dem phan Crng 19,5 gam 
benzen. (Biet hieu suit phan uhg dat 80%). 

Bai 10: Dot chay hoan toan mot hidrocacbon X thu du'dc 0,8 mol CO2 va 0,9 mol 

H2O. Khi cho X tac dung vcfi do {tile mol 1:1) thu du'dc mot san pham the 

monocio duy nhat. Xac dinh cong thCrc cau tao hidrocacbon X. 
Bai 11: Hon hdp khf X gom 0,02 mol C2H4 va 0,03 mol H2. Dan hon hdp X di 

qua ong S L T {duhg botNi, dun nong) sau mot thdi gian, thu du'dc 0,035 mol 

hon hdp khf Y. Tim hieu suat phan uYig cong hdp C2H4 vao H2. 

Bai 12: Cho hon hdp khf A gom 0,1 mol CzHg, 0,2 mol C2H4, 0,1 mol C2H2 

va 0,36 mol H2 di qua ong s\i {xuc tac Ni, dung nong) thu du'dc hon h(?P 

khi B. Dan hon hdp khi B qua binh di/ng nu'dc Br2 du", khoi lu'dng binh ni/* 
brom tang 1,64 gam va c6 hon hdp khf D thoat ra khoi binh. Tfnh khoi 

lu'dng cua hon hdp khf D. 
Bai 13: Dot chay hoan toan 0,896 lit hai hidrocacbon lien tiep nhau c6 c6n9 

thCCc tong quat CnHjn thu du'dc m gam CO2 va (m - 3,9) gam nu'dc. 
1. Hay xac dinh cong thiCc phan tiTcua hai hidrocacbon. 
2. Tfnh thanh phan % ve the tfch cua hai hai hidrocacbon tren. 

Bai 14: Hon hdp A gom nhieu hidrocacbon lien tiep nhau c6 cong thiTc toî ^ 

quat CnHzn + 2- Tong phan tCr khoi cua cac hidrocacbon trong hon hdp ^ 
204. Hay xac djnh cong thiTc cua cac hydrocacbon trong hon hdp A. 

T i t 

15: Dot chay hoan toan hon hdp X gom hai hidrocacbon c6 cong thuTc 
tong quat CnHzn + 2 lien tiep nhau, dan toan bo san pham thu du'dc sau phan 
^ g Ian lu'dt di qua binh 1 dung CaCb khan {du) va binh 2 di/ng dung dich 
KOH {du). Sau thi nghiem, khoi lu'dng binh 1 tang 6,43 gam, khoi lu'dng 
binh 2 tang 9,82 gam. 

1. Hay tim cong thCrc phan tu' hai hidrocacbon. 

2. Tfnh thanh phan % ve the tich cua hai hidrocacbon trong hon hdp X. 
16: Hon hdp A gom hai hydrocacbon c6 cong thCrc tong quat la CnH2n ke 

tiep nhau, sue 17,92 Ift hon hdp A {d CPC, 2,5 atm) qua binh di/ng dung 
djch KMn04 du', thay khoi lu'dng binh tang 70,0 gam. 

1. Hay xac dinh cong thuTc phan tCr cua hai hidrocacbon. 

2, Tfnh thanh phan % ve the tfch cua hai hydrocacbon trong hon hdp A. 

Bil 17: Dot chay 30 ml hon hdp hai hidrocacbon X, Y c6 cong thCrc tong quat 
la CnH2n - 2 ke tiep nhau, thu du'dc 110 ml khi CO2. Xac djnh cong thiTc 
phan tu' va thanh phan % ve so mol ciia hai hidrocacbon X, Y trong hon 
hdp ban dau {cac khf do cung dieu kien nhiet do va ap suit). 

Bdi 18: Tron 28,2 gam hon hdp gom ba hidrocacbon c6 cong thLfc tong quat 
la CnH2n - 2 lien tiep nhau vcfi mot lu'dng H2 du', thoi hon hdp vu^ thu du'dc 
di qua ong di/ng Ni dun nong. Sau khi phan uYig xay ra hoan toan, the tfch 
hon hdp sau phan iTng giam 26,88 lit {dktd). Hay xac dinh cong thtTc phan 
tu' C O the C O cua ba hidrocacbon. 

Bdi 19: Mot hon hdp A gom hai hidrocacbon c6 cong thiTc tong quat la CnH2n 

la dong dang ke tiep nhau va H2. Cho 3,808 Ift hon hdp A di qua bot Ni, 
dun nong, thu du'dc hon hdp B. Biet hon hdp B c6 kha nang lam mat mau 
nude Br2. Dot chay 1/2 lu'dng hon hdp B thu du'dc 8,7 gam CO2 va 4,086 
gam nu'dc. 

1- Tim cong thuTc phan tu* cua hai hidrocacbon, biet toe do phan urng cua 
hai anken la nhu' nhau va cac phan irng xay ra hoan toan. 
2. Tfnh thanh phan % ve the tfch cua hai hidrocacbon trong hon hdp A. 

20: Dot chay hoan toan 29,2 gam hon hdp X gom hai hidrocacbon c6 

cong thirc tong quat la CnH2n + 2 {deu d the khi), sau do cho toan bo san 
Pham chay di qua vao binh di/ng dung djch Ba(0H)2 du", thay khoi lu'dng 
binh tang 134,8 gam. 

1- Tfnh khoi lu'dng tuYig san pham chay. 
2- Xac djnh cong thufc phan tCr cua hai hidrocacbon tren, biet so nguyen tir 
^ trong phan tCr hidrocacbon nay gap hai Ian so nguyen tCr C trong phan tu" 
hidrocacbon con lai. 
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Bai 21: Dot chay hoan toan hon hdp A chiTa hai hidrocacbon {cung cong ttiQ.^ 
to'ng quat CnH2n va deu la chat khid dieu kien thu&ng) thu dtrdc 4,40 
CO2 va 2,52 gam ni/dc. 
1. Hay xac dinh cong thiTc phan tLTcua hai hidrocacbon 

2. Tinh thanh phan % ve the tich cua chung trong hon hdp ban dau, 
Bai 22: Dot chay 13,7 ml hon hdp A gom CH4, C3H8 va CO thu dUdc 25,7 

khi CO2 {d cung dieu kien nhiet do va ap suaf) va m gam H2O. Hay tint̂  
thanh phan % ve the ti'ch cua C3H8 trong hon hdp A. 

Bai 23: Dot chay hoan toan m gam hon hdp A chiTa hai hidrocacbon c6 CTTQ 
CnH2n - 6 {hai hidrocdcbon nay cd khoi iu&ng mol phan tCrhdn kern nhau 23 
dan vi) thu d^dc CO2 va H2O hd- Cho toan bp san pham chay hap thu vao 
binh di/ng nu'dc voi trong, du', thay khoi lu'dng binh tang 10,78 gam, dotig 
thdi thu du'dc 20,0 gam ket tua. Biet cac phan iTng xay ra hoan toan. 
1. Tim cong thiTc phan tLrcLia hai hidrocacbon tren. 
2. Tinh thanh phan % ve the tich ciia moi hidrocacbon trong hon hdp A. 

Bai 24: Dot chay hoan toan hon hdp X gom hai hidrocacbon {cd khoi luo-: 
, mol phan tCt hdn kem nhau 28 ddn vi va deu la chat khi d dieu k,cn 

'. thu&ng). San pham tao ra Ian lu'dt cho di qua binh 1 di/ng P2O5 {du) a 
binh 2 di/ng CaO {du). Sau thi nghiem thay khoi lu'dng binh 1 tang 9 ga-̂  
va khoi lu'dng binh 2 tang 13,2 gam. 
1. Xac dinh cong thiTc phan t(i cua hai hidrocacbon 
2. Tinh the tich khi oxi {dktc) can de dot chay hon hdp. 

Bai 25: Hon hdp khi A gSm ba hidrocacbon la C2H2, C3H6 va CH4. Dot c* 
hoan toan 22,0 gam hon hdp A thu du'dc 25,2 gam H2O. Mat khac, cho C i 
mdl hon hdp A phan Crng vdi dung dich Br2/CCl4 thay c6 0,625 mol Br2 pi 
Lfng. Tinh thanh phan % ve the tich cua cac khi trong hon hdp A. 

Bai 26: Trpn 3,0 lit C2H6 vdi 2,0 lit hidrocacbon A de tao ra hon hdp khi B c 
khoi sd vdi hidro bang 20,2. Hay xac dinh cong thCrc phan ti/ 
hidrocacbon A. 

Bai 27: Hon hdp A gom mot so hidrocacbon mach hd, lien tiep nhau c6 cun? 

cong thiTc tong quat c6 tong phan tCf khoi la 648. Cho biet phan t(i k l - ' 
chat nang nhat gap 8 Ian phan t(i khoi chat nhe nhat. 
Hay xac dinh cong thCrc phan ttr cua cac hidrocacbon trong hon hdp A. 

Bai 28: Hon hdp A gom hai hidrocacbon mach hd, ke tiep nhau, c6 CTTQ '̂̂  
CnHzn - 2- Dot chayhoan toan 5,6 lit hon hdp A thu du'dc CO2 va H2O. 
toan bo san pham chay hap thu vao binh di/ng dung dich NaOH {du), tt̂ ^̂  
khoi lu'dng binh tang 48,2 gam. 

1. Tim cong thiTc phan t(i hidrocacbon. 
2. Ti'nh thanh phan % ve so mol cua hai hidrocacbon trong hon hdp A 

Bai 29: Dot chay mot hidrocacbon X trong lu'dng du" khi oxi thay tao thanh 1 
gam CO2 va 5,4 gam H2O. J;!;.. * > , 1 , , 

1. Xac dinh cong thiTc phan tu'cua X. ('i r . ; , 
Cho hidrocacbon X tren phan iTng vcfi khi do c6 mat anh sang khuech tan 
thu du'dc hon hdp san pham hiJu cd Y chLTa 3 chat A, Bi va 82, trong do Bi 
va 82 CO cung cong thiTc phan t(f va khac vdi A. Khoi lu'dng phan tCf cua Ai 
Bi, 82 deu nho hdn 170g/mol. 
Trong mot thi nghiem khac, tat ca do trong 12,03gam hon hdp san pham 
hO'u cd Y du'dc chuyen hoa thanh 20,lgam ket tua trong dung dich bac 
nitrat du'. 

2. Xac dinh cong thifc phan tir cua A, 8 (chung cho Bi va 82) va xac dinh 
thanh phan % ve so mol cua A, 8 (chung cho 81 va B2) va xac dinh thanh 
phan % ve so mol cua A, 8 trong hon hdp. 
3. Xac dinh cong thiTc cau tao cua X, A, Bj va 82. * 

Cho H = 1; C = 12; 0 = 16; AI = 27; S = 32; CI - 35,5; Fe = 56; Ba = 137. 
Bai 30: Cho 2,8 lit hon hdp khi (dktc) gom hai anken c6 khoi lu'dng mol hdn 

kem nhau 14 gam tac dung vdi H2O, roi tach lay toan bp ru'du tad thanh. 
Chia hon hdp ru'du thanh 2 phan bang nhau. 
Phan 1: Cho tac dung het vdi Na tao ra 400ml H2 (dktc) 
Phan 2: Dot chay hoan toan thu du'dc CO2 va H2O, trong do khoi lu'dng CO2 
nhieu hdn khoi lu'dng cua H2O la 1,925 gam. 
a) Tim c6ng thiTc cua cac anken va ru'du. 
b) Biet rang 1 lit hon hdp anken ban dau nang gap 18,2 Ian 1 lit H2 do d 
cung dieu kien. Tinh hieu suat phan iCng hdp nu'dc cua mSi anken. 

Bai 31: Dot chay hidrocacbon A (the khi, dieu kien thu'dng) du'dc ket qua: so 
mol CO2 = 2 so mol H2O. 

a) Xac dinh cong thiTc phan tu' c6 the c6 cua A. 

b) Cho 0,05 mol A phan iTng het vdi AgzO trong dung dich NH3 du' thu du'dc 
7,95 gam ket tua. Xac dinh cong thuTc cau tao cua A. 

Bai 32: Dot chay hoan toan chat hiJu cd Y chi thu du'dc 14,336 lit khi CO2 

(dktc) va 5,76 gam H2O. Trong cung dieu kien nhiet do va ap suat thi tong 
the tich CO2 va hdi nu'dc thu du'dc bang td'ng the tich cua Y va O2 tham gia 
phan LTng. ,* — • 
1. Xac dinh cong thiTc phan tir c6 the c6 ciia Y ? ' ' 
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2. Biet Y mach hd, khong chuTa oxi. 
a) Viet cong thCrc cau tao c6 the c6 cua Y. 
b) Khi Y tac dung vdi dung djch nu'dc brom theo ti le 1:2 thi du'cJc chat hiJu 
cd Z. Viet cac cong thilTc cau tao c6 the c6 cua Z. 

B^i 33:Hon hdp (X) gom 2 hidrocacbon the khi d dieu kien thu'dng c6 cong 
thiTc tong quat khac nhau. Hon hdp (Y) gom 2 khi O2 va O3 c6 ti khoi so 
vdi khi hidro la 19,2. Oe dot chay hoan toan 1 the tich (X) can 5 the ti'ch 
(Y) cung dieu kien, sau phan (ing thu du-dc so mol CO2 vao so mol H2O 

bang nhau. Dan 11,2 Ift (X) qua dung djch brom, du" the ti'ch khi con lai ra 
khoi dung dich la 5,6 lit (cac the ti'ch do 6 dieu kien tieu chuan). 

Xac dinh cong thuTc phan tCr hai hidrocacbon. 
Bai 34: Dot chay 400ml hon hdp khf gom c6 mot hidrocacbon va nitd bang 

lu'dng khi oxi du" la 900ml. Hon hdp khi thu du'dc sau khi dot la 1400ml, 
trong do c6: 

- 600ml hdi nu'dc. 
- 400ml khi bj hap thu trong dung dich NaOH du*. 
- 400ml khf con lai khong tac dung v6i NaOH. 

,, Cac the ti'ch do cung dieu kien nhiet dp va ap suat. 
,; 1) Viet phu'dng trinh phan uTng xay ra khi dot hon hdp khi. 

2) Ti'nh the ti'ch cua hidrocacbon trong hon hdp ban dau. 

3) Xac dinh cong thiTc hoa hpc cua hidrocacbon. 
Bai 35: Dot chay hoan toan 2,24 lit (dktc) mot hidrocacbon A 6 the khf. Sau 

do dan san pham chay qua binh di/ng 4 Ift dung dich Ca(0H)2 0,05M thay 
CO 10 gam ket tua; khoi lu'dng binh tang 18,6 gam. Tim cong thiTc phan tCr 
cua A. Viet cac cong thiTc cau tao c6 the c6. 

Bai 36: Dot chay hoan toan mot lu'dng hon hdp chat hChi cd A can 6,72 Ift oxi 
(dktc). Cho toan bp san pham tao thanh (chi gom CO2, H2O) vao mot lu'dng 
nu'dc vol trong, sau khi ket thuc phan Crng thu du'dc 10 gam ket tua va 
200ml dung dich muoi c6 nong dp 0,5M; khoi lu'dng dung dich muoi nay 
n§ng hdn khoi lu'dng nu'dc voi dem dung la 8,6 gam. Hay xac djnh cong 
thCrc phan tCr hdp chat hiiU cd A. Biet: 40 < MA < 74. 

Bai 37: Mot hon hdp X gom 2 anken. De dot chay 1 Ift X can dung 3,9 Ift O2. 

Trong X thanh phan the ti'ch cua chat c6 khoi lu'dng phan tir Idn hdn trong 
khoang tu' 2 5 % den 35%. 
a) Xac dinh cong thuTc phan td cua 2 anken. 
b) Trpn Ian 5,6 Ift X vdi V Ift H2 thi du'dc hon hdp Y. Dun nong Y v6i xuc tac 
Ni mot thdi gian cho den khi cac chat trong X deu tham gia phan utig, ta 
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du'dc hon hdp khi Z. Dan khf Z qua dung djch brom du' thi con lai 4,48 Ift 
khf Zi chi gom 2 khi, khoi lu'dng dung djch brom tang them 1,82 gam. Khf 
Zi CO ti khoi so vdi H2 bang 19,2. Hay ti'nh V va phan tram the tfch doi vdi 
moi chat trong X da tham gia phan (fng. (Cho cac the tfch khf do d dktc). 

Bai 38: Dot chay hoan toan 0,2mol mot anken A, toan bp san pham chay 
du'dc hap thu vao 295,2 gam dung dich NaOH 20%. Sau thf nghiem, nong 
dp NaOH du' la 8,45%. Biet rang cac phan LTng xay ra hoan toan. 
1. Xac djnh cong thuTc phan td cua A. 

2. Hon hdp X gom A va Hz cd ti khoi hdi cua X vdi hidro la 6,2. Dun nong X 
vdi Ni xuc tac den khi phan LTng ra hoan toan du'dc hon hdp Y. 
a) ChLTng minh rang Y khong lam mat mau dung djch brom. 

b) Dot chay hoan toan Y du'dc 25,2 gam H2O. Ti'nh the tfch moi khf trong 
hon hdp X d dieu kien tieu chuan. 

Bai 39: Dot chay hoan toan hon hdp X gom CH4 va C2H4 thu du'dc khf CO2 va 
hdi H2O theo ti le the tfch la 5:8. Dem dot chay hoan toan 7,6g hon hdp X 
tren roi hap thu toan bp san pham thu du'dc vao dung dich chuTa 29,6g 
Ca(0H)2. Hdi sau khi hap thu, khoi lu'dng phan dung djch tang hay giam 
bao nhieu gam? 

Bai 40: Dan 3,36 Ift hon hdp khf A gom metan, etilen va hidro tCr tii di qua 
nu'dc brom du' nhan thay dung dich bj nhat mau mot phan va khoi lu'dng 
dung dich tang them 0,84g. Hay xac dinh phan tram the tfch moi khf trong 
A, biet 1,4 Ift khf A nang 0,975g. Cac the tfch khf do d dktc va phan LTng 
xay ra hoan toan. 

Bai 41: 1. Di tu' cac chat dau la da vol, than da va du'dc dung them cac chat 
v6 cd can thiet, hay viet cac phu'dng trinh phan iTng dieu che ra polivinyl 
clorua; dicloetan (CH2CI - CH2CI) 

2. Hidrocacbon A cd khoi lu'dng phan tCr bang 68dvC. A phan uYig hoan 
toan vdi H2 tao ra B. Ca A va B deu cd mach cacbon phan nhanh. Viet cong 
thCrc cau tao cac chat. Trong so cac chat A dd chat nao dung de dieu che 

ra cao su ? Viet phu'dng trinh phan LTng. 

Bai 4 2 : Dot chay hoan toan mot hon hdp gom nhOtig lu'dng bang nhau ve so 
mol cua 2 hidrocacbon cd cung so nguyen tu' cacbon trong phan tu', thu 

I du'dc 3,52 gam CO2 va 1,62 gam H2O. Xac dinh cong thifc phan tCr va viet 
cac cong thiTc cau tao cua hidrocacbon. 

B î 4 3 : Dot chay hoan toan l , l g hon hdp F gom metan, axetilen, propilen 
(C3H5) ta thu du'dc 3,52g CO2. Mat khac khi cho 448ml hon hdp F (dktc) di 

Lqua dung dich nu'dc brom du' thi chi cd 4g brom phan Cing. Ti'nh thanh 
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phan % theo khoi li/dng va thanh phan % theo the tich cua moi chat khf 
trong hon hdp F. 

Bai 44: Ti trong cua hon hdp A gom etilen, propilen va hidro (d dktc) = 
g/l. Khi cho hon hdp do di qua xuc tac niken thi thu du-dc hon hdp khi B. 
a) Xac dinh xem d nhiJng gia tri nao cua dA hon hdp B khong lam mat mau 
nu'dc brom. 
b) Hay ti'nh thanh phan hon hdp A (theo % the tich); neu dA = 0,741 g/| 
con de = l,176g/l. 

Bai 45: Dot chay hoan toan 2,24 lit QHio (dktc) roi hap thu het cac san pham 
chay vao 1250ml dung djch Ba(0H)2 0,2M.Tim so gam ket tua thu du-dc 
Tinh so gam binh di/ng dung djch Ba(0H)2 da tang them. 

D. HUOfNG DAN GIAI 
B a i l : 

1. Theo dmh luat bao toan khoi lu'dng, khoi lu'dng C trong hidrocacbon bang 
khoi lu'dng C trong CO2 

r mc = 1 ^ x l 2 = 1,2 gam 

4 Thanh phan phan tram theo khoi lu'dng cac nguyen to trong A la 

o/omc = A?_xlOO% = 82,76% 
1,45 

%mH = 100% - 82,76% = 17,24 % 
2. Khoi lu'dng phan tCr cua A 

MA = MQ^ X d;̂ /02 = 32 X 1,8125 = 58 /moJ) 

Goi cong thCrc phan tCr cua A la CxHy {x,y nguyen difdng), ta c6 

X =. 8 2 ^ . 5 8 = 4; 

y = 1 7 ^ . 5 8 = 10 

Cong thufc phan tLr ciia hidrocacbon A la: QHio. 
B î 2: 

1. Dot chay A tao ra CO2 va H2O A phai chLte C,H va c6 the c6 0. 
Goi cong thCCc tong quat chat hiJu cd A la CxHyOz (A; / nguyen dWcfng, ^ 
nguyen khong am) 

Cac phu'dng trinh hoa hoc xay ra: 

CxHyO, + (x + ̂ - | ) 0 2 — ^ XCO2 + ^HzO ( 1 ) 

nH20 + H2SO4 > H2S04.nH20 \  ( 2 ) 

CO2 + 2NaOH > NazCOs + H2O (3) 
2. Khoi lu'dng binh 1 tang chinh la khoi lu'dng H2O 

m̂ ô = 1,35 gam. ;-?§f}Cj :aj.r:, ;:•-(.; 

Khoi lu'dng binh 2 tang chinh la khoi lu'dng cua CO2 :̂  

mco2 = 2,2 gam. 

Khoi lu'dng nguyen tuC moi nguyen to trong A la. 

mc = X 1 2 = 0,6 gam; 

mH = T̂Î  X 2 = 0,15 gam 
18 

mo = mz - mc - mH - 1,15 - 0,6 - 0,15 = 0,4 gam -no;, 
Vay A CO chiTa 0 

Tac6:x:y:z = M ; ; M = 2 • 6 • 1 
12 1 1 6 

•6111 OS-

-> Cong thCrc thyc nghiem A la (C2H60)n, theo gia thiet MA = 4 6 
-> CTPT A la C2H6O. 

Bai 3: 

Theo gia thiet dot chay hdp chat hCu cd A tao ra CO2 va H2O 
- > A phai chCra cac nguyen to C,H va c6 the c6 0. 

TCr gia thiet ta c6: Khoi lu'dng nguyen tCr moi nguyen to trong hdp chat huU 
cdAla: 

mc = X 1 2 = 0,48 gam 

niH = X 2 = 0,08 gam 
1 8 

v' p;r'}\,' - -

mo = (my-mc - mn) = ( 1 , 2 - 0 , 4 8 - 0 , 0 8 ) 

= 0,64 gam > 0 

- » Hdp chat hiJu cd A c6 chiTa nguyen to 0. 
% ve khoi lu'dng cac nguyen to trong hdp chat huU cd A la: 



0/omc = ^ X 100% = 40,00 % 

%mH = ^ ̂ QQo/o = 6,67 % 
1,2 • ^ 

%mo = ^ X 100% = 53,33 % _ ' 
:v2,,,. 

oat cong thĈ c phan tCr cua hdp chat huU cd A la Q<HA U ^ "du/Sn dirang) 

4 0 % X = 
12 

60 = 2 

y = 6 ^ . 6 0 = 4 

z = 5 3 ^ x 6 0 = 2 
16 

Cong thCrc phan tiy cua hdp chat hiJu cd A la C2H4O2. 

Bai 4: 

Oat cong thCrc phan tiT cua X la: CxHyClz (x, /, z la so nguyen dUcfng) 

Theo gia thiet ta c6 so nguyen tu' moi nguyen to trong X la: ^ 

3 7 , 2 1 % c 
X = — X 64,5 = 2 

7,75% ^ y = — X 64,5 = 5 

55,04% ^ , 

Cong thiTc phan tCr cua X la C2H5CI. 

Bdi 5: 
1. Gpi so moi C2H4 va C2H2 trong 7,616 lit hon hdp X Ian liTdt la x, y {x, y > 0) 

Ta CO so moi hon hdp X la: 
nx = Z i ^ = 0,34 moi hay (x + y) = 0,34 moi (1) 

22,4 

Khoi lu-dng 7,616 lit khf X nang la: 

28x + 26y = 9,08 gam (2) 

Giai he phu'dng trinh (1), (2) ta du'dc 

X = 0,12 moi hay n̂ -̂ Ĥ  = 0/12 (moi) 

y = 0,22 moi hay n ^̂ ^̂ ^ = 0,22 (moi) 

2. Cho hon hdp phan LCng hoan toan vdi dung djch Br2, se xay ra cac phan 
Cmg hoa hocsau: , 

C2H4 + Br2 -

Moi: 0,12 0,12 

C2H2 + 2Br2 

Moi: 0,22 0,44 

C2H4Br2 Ji l i ' .O - !r?;iX,!l ;-.r ( * ) 

— > C2H2Br4 fiig iS; J . (**) 

Khoi lu'dng Br2 da tham gia phan uTig la: 

nB^ = 0,12 + 0,44 = 0,56 (moi) 

-> mgr̂  = 0,56 X 160 = 89,6 (gam) "'^ 
.••1 M ... • f t 1 

Bai 6: 

PTHH: CaCz + 2H2O > Ca(0H)2 + CjHzt 

Mol: 0,065 

So mol khi C2H2 thu du'dc la: 

nc2H2= ^ = 0,065 (mol) 

Theo phu'dng trinh hoa hoc: 

nc3C2 = 0,065 (mol) 

Khoi lu'dng CaCa trong 4,89 gam dat den la: 

0,065 X 64 = 4,16 (gam) 

Khoi lu'dng tap chat trd la: 

4,89 - 4,16 = 0,73 (gam) 

Phan tram tap chat trd trong dat den la: 

ao/o = °iZl X 100% = 14,93%. 

0,065 

19/1' 

4,89 

Bai 7: 

1. Phu'dng trinh hoa hoc 

- Phan 1 tac dung vdi dung djch Bra -> chi c6 C2H4 phan uTig , 

CH2=CH2 + Br2 > Br-CH2-CH2 -Br (1) 

Mol: x X 

Phan 2 tac dung vdi O2 d u ' 

CH4 + 2O2 CO2 + 2H2O (2) 

Mol: y , y 
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C2H4 + 302 — ^ 2CO2 + 2H2O ( 3 ) 
Mol: X 2x 
2. 06i ddn vi 100ml = 0,1 lit. ' "̂ ' * 
Gpi so mol C2H4, CH4 trong 1/2 hon hdp X Ian liCdt la x, y (A; / > ^ 
So mol Br2 tham gia phan iTng: ' 

ng^ = 0,1 X 0,5 = 0,05 (mol) "i S , 0 

So mol CO2 sinh ra: 

• = = 0 .13 ( . 0 1 ) 

Theo PTHH (1) ta c6: 

y = 0,05 (mol) {*) 

Theo PTHH (2) ta c6: 

y + 2x = 0,13 (**) 

Thay (*) vao (**) ta du-dc: x = 0,04 (mol) 

«̂  Trong 1/2 hon hdp X c6: 0,05 mol CH4; 

0,04 mol C2H4 1; 

-> Trong hon hdp X c6: 0,1 mol CH4; 

0,08 mol C2H4 

->nB = 0,1 +0,08 = 0,18 (mol) 

^ The ti'ch hon hdp X (dktd) la: 

Vx = 0,18 . 22,4 = 4,032 (lit) 

Bai 8: 

Gpi cong thCrc chung cua C3H6 va QHs la QHjn • 

Ta c6: 14n = 28x1,7 = 47,6 in = 3,4 

nco2 = n.nx = 3,4xAl = 0,85 (mol) 

Vay: V^Q^ = 0,85 x 22,4 = 19,04 (lit). 

Bai 9: 

1. PTHH: QHs + Brj > CgHsBr + HBr (1) 
brombenzen 

Mol: 0,25 0,25 
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2. So mol benzen dem phan iTng: 

Hbenzen = ^ = 0,25 (mol) 

Theo phi/Png trinh hoa hpc (1): nma^r, , i-.u a t ,u • 
Dbrombenzen = Hbenzen = 0,25 (mol) |,j ^ 

-> mbrombenzen = 0,25 x 157 = 39,25 (gam) 

Do hieu suat phan (fng la 80,0% nen khoi lu-png brombenzen thi/c te thu 
du-dc la: 

mbrombenzen = 39,25 x 80,0% = 31,4 (gam) '''^ 
Bai 10: 

+ Tac6: nx = nn̂ o - n^o^ = 0 ,9-0 ,8 = 0,1 (mol). ^' • 

Mat khac, ta lai c6: r - v - ,:: 
^co2 = ^-^y-i^/dfin la scfnguyen tire trong X) iSJ^fiHh': 

0,8 = 0, ln ^ n = 8. 
Cong thiTc phan tCr cua X la CsHis. 

+ Do X phan uTig vdi CI2 chi cho ra mpt san pham the mpnpclp duy nhat 

nen X cp cong \h(ic cau tao la: 

H3C CH, 
I I ' 

H3C-C-C -CH3 ''̂  

H3C CH3 " i ; 
Bai 11: 

PTHH: C2H4 + H2 ^ C2H6 (1) 
Tathay:nx-nY = (0,02 + 0,03) - 0,035 = 0,015 (mol). 
Donetiien < Hhidro nen hleu suat phan LTng (1) tinh theo C2H4. 
Hieu suat phan urng: ^s"' ' 

H% = X 100% = 75%. P • 

Bai 12: 

Ap dung dmh luat bao toan khoi lu'dng, ta CP: ^r,-. V 
r̂ D + nrikhf bi niftJc brom hap thu = Tlh&ihfljB = ITlh6nh(?pA v r.f^irb .y', 

= (0,1x30 + 0,2x28 + 0,1x26 + 0,36x2) = 11,92 (gam) i ^ ^ - "'̂  
-> mo = 11,92 - 1,64 = 10,28 (gam). 
Vay: Khpi lu'dng hpn hdp khi D la 10,28 gam. 
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B^i 13: 
Ta CO, khoi \Mng mol cua hydrocacbon thCr n la: 

Mn = Ml + (n - 1)14 
- » T 6 n g phan tiT khoi cua cac hydrocacbon trong hon hdp A la. »? -

M= xn = ^ ^ ^ - ' ^ ^ ^ - ' ^ x n = 204 

_^ [Ml + 7 ( n - l ) ] n = 204 , ,,03 sl,,effi> nsHq.^w-

204 '''''' 
Ml + 7(n - 1 ) = — ^̂ .̂ .ĵ f̂ g . 25̂ p̂£ ^ ,̂ (*) 

204 • 

-> 7 n ^ - 7 n - 2 0 4 < 0 i 

Giai ra ta du'dc - 4,92 < n < 5,92 {n nguyen, dwang) 

^ 1 < n < 5. 

Thay cac gia tn cua n vao (1) ta thay chi c6 n = 1 

- > 4 la thoa man. 

Vay: Hon hdp A gom bon hydrocacbon: C2H6, C3H8, QHio va C5H12. 

Bai 14: 

1. PTHH: CnHzn + ^ "̂ Oz + nHzO (*) 

Khi dot chay hai hydrocacbon tren, theo PTHH (*) 

m m - 3,9 

-> m = 6,6 ^ n̂ -Q̂  = 0,15 mol; 

"CnHzn = O'Ô  mol. 

So nguyen tCr C trung binh n = = 3,75 

-> nj = 3; P j = 4 

Vay: Hon hdp chuTa hai hai hydrocacbon tren la CaHeva QHa 

2. Ap dung quy tac du'dng cheo, ta c6 C4H8 chiem 7 5 % va C3H6 chiem 25% 

vetheti'ch. 

2A% 

pai 15: 
Gpi cong thiTc phan tiT chung cua hai hydrocacbon la C^H^^^^. 

PTHH: C,H2,,2 + ^ ^ O z - > n C 0 2 + ( n + I / H Z O " ' 

Ta c6: mn̂ o = rPbinn 1 tang = 6,43 (gam) S i d 

6 43 i l l • 
% o = °'3572 (mol). . 

"^002 = binh 2 tang = 9,82 (gam) jHS + , ?.rHj,3 

9 82 '̂ 03 BJ 

- ^ " c o 2 = ^ = 0,2232 (mol). . 

Theo phu'dng trinh phan uTig chay, ta c6 : 

nnai hydrocacbon = nH ô - ^co^ = 0,3572-0,2232 = 0,134 (mol). " 

_ 0,2232 , , i -̂
" " "0434" " ^'^^^ ^ = 1; n, = 2 

Vay: Cong thiTc phan tCf ciia hai hydrocacbon do la CH4 va C2H6. 

Bai 16: 

1. Gpi n la so nguyen tCr C trung binh cua hai hidrocacbon. ^^'^ 

PTHH: 3C ,H2,+ 2KMn04 + 4H2O ^ 3Ci^H2n(OH)2 + 2Mn02 + 2K0H 

-> Khoi lu'dng binh tang chinh la khoi lu'dng cua hon hdp A. j • 

Ta c6: nA = ^^'^^"^^'^ = 2 (mol). 'T 

2 hydrocacbon = 14ri = ^ = 35 o<.' 

-> n = 2,5 ^ ni = 2; n2 = 3 

Vay hai anken trong hon hdp A la C2H4 va CaHg. ' 

2. Do n = 2,5 nen = y^^^^ = 50%. 

« ^ ! 1 7 : 

Gpi cong t h u t tong quat chung cua hai hidrocacbon la: C^^^i^.i 

PTHH: C,H2,_2 + ^ ^ 0 2 ^ nCOz + ( n - l ) H 2 0 

Theo phu'dng trinh phan utig chay, ta c6: 

249 



^hai hydrocacbon - '^ 

ni = 3; n2 = 4 ,̂  ,̂  ^̂̂^ 

. Hai hidrocacbon do la C3H4 va QHe. ' " ' 

C3H4 chiem 66,67% con QHe chiem 33,33% so mol hon hdp. 

B a i l S : • ^;:,„;;.. . 

Gpi CTTQ cua ba hidrocacbon la QH2n_2 ' 

CnH2n-2 + C.H^,,^ (1) 

Theo gia thiet, ta c6: rj^^ 

nhidro phin Cfng - ~ ^ ' ^ (mol) 

OhSnhcrp = 0,6mol. 

^ M = ( 1 4 n - 2 ) = ^ = 4 7 

-> n = 3,5 ni = 2; na = 3; ns = 4 ho§c nj = 3; n2 = 4; ns = 5. 

Vay: Hon hon hdp ba hydrocacbon c6 the c6: 

C2H2, C3H4 va QHe hoac C3H4, C4H6 va CsHg. 

Bai 19: 

1. Goi cong thiTc phan tii chung cua hai hydrocacbon trong hon hdp A la 

CfjHzn ( n /a so nguyen tit C trung binh cua hai hydrocacbon). 

PTHH: 

CnH2, + H2 C,H2,,2 (1) 

Do hon hdp B c6 kha nang lam mat mau nu'dc brom nen trong hon hdp B 

van con C^H^^ du" H2da phan Crng het {viphan uhg hoan toari). 

Go! so mol cua C^Hji , va so mol H2 trong 3,808 lit hon hdp A la a va b. 

Ta c6: 

a + b = ^ = 0,17(mol) 
22,4 

"cnH2nd^ = " b) mol va nc_H2,,2 = b(mo l ) . 

PTHH: C^H^f, + y 0 2 nC02 + n H2O (2) 

CnH2n.2 + ^ O2 -> n CO2 + (n + 1)H20 (3) 
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Trong 1/2 lu'dng hon hdp B c6 ^—^ mol C^Hjn va - mol C=H 
•n'̂ 2n+2 

nco2 = 0,198 (mol) 

+ . 0,198 . ( * * H v ( 

n ( ^ ) + (n + 1) = 0,227 

- > " H ^ O - nco2 = 2 " 0 ' 2 2 7 - 0 , 1 9 8 = 0,029 (mol). 

-> b = 0,058; a = 0,112 -oi' w bv 

-» n = 
nco2 ^ 0 ^ ^ 3̂ 3̂̂ _ 

'̂ hai hidrocacbon 0,112 

Hai an ken do la C3H6 va QHs . 

2- %Vc3Hg = 28,24%; %Vc^H8 = 37,64%. .vA qUs noH ; 

Bai 20: 

1. Goi n la so nguyen t(f C trung binh cua hai hydrocacbon c6 cong 

thLTc tong quat la CpHin + 2 , a la so mol ciia hai hydrocacbon do. 

Goi cong thLTc phan tCr chung cua hai hydrocacbon la Cf,H2n,2 • 

PTHH: 

CnH2n,2 + O2 -)• jl CO2 + ( n + l ) H 2 0 (1) 

"Theo djnh luat bao toan khoi lu'dng, ta c6: .^r^ 

+ ^ 0 2 = f^C02 + ^H20 dtMj ^0.) 

~> 29,2 + mo^ = ^34,S (/(hd/iu-crng binh dung Ba{0Hj2 tang bang tong 

^^o'iu&ng hon hop san pham chay).' 

^ mo^ = 105,6 gam 

„ 105,6 ^ , , ' „ 
^ % = - r r - = 3,3 (mol) 

(3n + l ) a 

32 



-> (3n + l )a = 6,6 

Khoi ii/dng cua hon hdp san pham chay la: 

44 n a + 18(n + l)a = 134,8 

-> 62ria + 18a = 134,8 

Tu' (*) va ( * * ) , ta c6: n a = 2 va a = 0,6 

2 ^10 

3 

(*) 

(**) 

-» n = — — = — 
0,6 

mco2 = 44 X 2 = 88 gam; 

mu.n = 18 X 2,6 = 46,8 gam. "H2O ^ ± 0 X - - T U , u y a i M . v 

2. Do hai hydrocacbon do deu d the khi, n = 3,333 va nguyen tCf C cua 

hydrocacbon nay gap hai so nguyen tii ' C cua hydrocacbon kia, nen hon hop 

gom hai hydrocacbon la C2H6 va QHjo. 

Bai 21: 

1. Theo gia thiet, ta c6: 

nH^o = 0,14 mol; n̂ ô  = 0,1 mol; ta thay nH^o > "co^ 

-» Hon hdp A chCra hai hidrocacbon c6 cong thCTc tong quat la CnH2n + 2-

Taco: nA = n„^o " "002 = O'l'^ " = 0,04 (mol) 

-> So nguyen tCr C trung binh cua hai ankan trong A la: 

n = A L = 2 , 5 '̂̂ ^ 
0,04 

Vay: Co bon cap chat thoa man 

jCH, (25%) . jCH, (50%) _ j qHg (50%) _ iC^H, (75%) 

' C3H8 (75%)' [C^Hio ( 50% ) ' [C3H8 ( 5 0 % ) ' [C^Hjo (25%) 

Bai 22: 

Gpi the tich cua CH4, C3H8 va CO trong 13,7 ml hon hdp A Ian lu-dt la x, y, z 

Ta CO PTHH: 

CH4 + 2O2 ^ CO2 + 2H20(1) 

X ml X ml 

C3H8 + 5O2 -> 3CO2 + 4H2O (2) 

y ml 3y ml 

2C0 + 0 2 ^ 2CO2 (3) 

z ml z ml 
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Ta CO he phi/dng trinh: J ^ + ^ + ^ ^ ' ^ ' ' ^ 

X + 3y + z = 25,7 

COP ' •.l:"'"joi.;'^rh 
(25,7-13,7) ^ , ,, 

Bai 23: ' ' S;^-. 

Theo bai ra, ta c6: ' - v - ' ^ 

nco2= f^cacoj = ^ = 0,2(mol); 

_ 10,78-8,8 n i i r m ^ h - f ' 

^ 2 ° ~ 18 " 0,11 (mol). 

PTHH: 

CnH2n 6 + O2 ^ inC02 + ( n - 3 ) H 2 0 (*) ' 

^ ni = 6, n2 = 8 ffr 

-> Hon hdp gom CeHe (66,67%) va CgHio (33,33%). 

Bai 24: =;v 

Do hai hidrocacbon trong hon hdp X c6 khoi lu'dng mol phan tCC hdn kem 

nhau 28 ddn vi nen hai hydrocacbon do c6 cung CTTQ va c6 so nguyen tiT 

C hdn kem nhau la 2. Khoi lu-dng cua binh 1 tang chi'nh la khoi lu-dng cua 

H2O va khoi lydng cua binh 2 tang chi'nh bang khoi lu-dng CO2 sinh ra tCr 

phan LTng chay hon hdp X. 

T^co: nn̂ o = ^ = 0,5 (mol); 

''C02 = ^ = 

~* Hai hidrocacbon trong hon hdp X c6 CTTQ la C^-^-^^-^ {vi n̂ ô  < H H ^ Q ) -

= 0,5-0,3 = 0,2 (mol). 
" C 0 2 _ 0,3 _ 



->• rii = 1, n2 = 3 

Vay hai hidrocacbon la CH4 va C3H8. 
PTHH: 

3n + l 
O2 1=1 CO2 + (n + 1) H2O 

no2 = ^ ^ ^ ^ ^ X 0,2 = 0,55 (mol) 

= 0,55 X 22,4 = 12,32 (Ift) 

Bai 25: 
PTHH: 

C2H2 + 2,50 

C3H6 + 3,50j 
CH4 + 2O2 -> 

2CO2 + H2O 

3CO2 + 3H2O 

CO2 + 2H2O 

;o5 i3 ,S1 i t ' ' 

(1) 
(2) 
(3) 

PTHH khi cho hon hdp A tac dung vdi dung dich Brz/CC .̂ j., 

C2H2 + 2Br2 C2H2Br4 (4) ' 

C3H6 + Br2 -> CsHeBrz (5) 

Goi so mol cua C2H2, C3H6 va CH4 trong 22,0 gam hon hdp A Ian lu'dt la x, y, 

Ta thay: 

Theo gia thiet, cCr 0,5 mol hon hdp A tac dung viTa het v6i 0,625 mol Br2 

Vay (x + y + z) mol hon hdp A tac dung vCra het vdi (2x + y) mol Br2 

26x + 42y + 16z = 22 
25,2 

Ta CO he phu'dng trinh: X + 3y + 2z = 
18 

(2x + y)0,5-0,625(x + y + z) 

Giai he, ta duttc: x = 0,4; y = z = 0,2. 
Vay: Thanh phan % ve the tich cac khi trong hon hdp A la 

0,4 
°^°^^2»2 0,4 + 0,2 + 0,2 

.100% = 50% 

0,2 
%Vc,H. = %VcH. = ^ ^ . 1 0 0 % = 2 5 % . 

C3H6 CH4 0 , 4 + 0 , 2 + 0,2 

Bai 26: TCf gia thiet, ta c6 khoi lu'dng mol trung binh cua hon hdp B la: 
M B = 20,2 x 2 = 40,4 (g/mol). 

Goi khoi lu'dng mol cua A la MA {MA > 40,4g/mot). 

Ta CO sd do du'dng cheo: 
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C2H6(M= 30) . , (Mx-40,4) 

:M = 40,4-/ ' 

X (Mx)-"""''^ ^ 1 0 , 4 'O'f e?̂ . .,..-< 
V^He _ M,-40,4 _ 3 GV ( f e t , ] - • , .• 

• . . „. ,̂  
_^ Mx= 56 g/mol. ' f - >; 
Goi cong thut tong quat cua A la CnHm, ta c6: ' 

MA = 12n + m = 56 ^ 
_> chi CO cap nghiem: n = 4, m = 8 thoa man. -
-» Cong thLfc phan tCrcua A la QHs. A - - * - . i KV' 

Bai 27: 
Cac hidrocacbon lien tiep c6 cung cong thCrc tong quat thi phan tCr khoi cua 
Chung se lap thanh mot cap so cong c6 cong sai la 14. Goi so hidrocacbon 
CO trong A la n. Ta c6 

Mn = 8Mi = Ml + (n - 1)14 

7Mi = (n - 1)14 -> Ml = 2(n - 1) ( i ) 

S,= ' ^ x n = 648 

_ ^ = 648 h a y M i = l ^ (2) 
2 n ^ ' 

T\i (1) va (2), ta c6 phu'dng trinh: 
n^ - n - 72 = 0 (*) 

Giai phu'dng trinh (*), ta du'dc n = 9 {bai nghiem n =-8) 

-> Ml = 16. 

Goi cong thLTc tong quat cua hidrocacbon nay la CxHy, ta c6: ' " 
12x + y = 16 ' 

Chi CO X = 1 va y = 4 thoa man. 
Vay 9 hidrocacbon do la: ^ • 

CH4, C2H6, C3H8, C4H10, C5H12, C6H14, C7H16, CsHis va C9H20. 

^^i 28: 
Goi cong thuTc phan tCr chung cua hai hydrocacbon trong hon hdp A la 
^nH2n_2 (n la so nguyen titC trung binfi cua tiai hydrocacbon). 



PTHH: 

CM 
3 n - l 

•n' '2n-2 
O2 nCOz + (n - 1)H20 

Ta c6: nankin = 0,25 mol 

-> nco2 = 0,25 n (mol) va n̂ ô = 0,25(n - 1) (mol). 

Ta c6: 44 x 0,25 n + 18 x 0,25(n - 1) = 48,2 

n = 3,4. 

Vay: hon hdp A gom C3H4 (60%) va C4H6 (40%). 

Bai 2 9 : 
1. Lap cong thuTc phan tCr cua (X): 

Go! cong thuTc cua hidrocacbon (X): CxHy 

11 

or.;' 

Ta c6: n C02 44 
= 0,25(mol) 

=>mc = 0 , 2 5 x 1 2 = 3 (gam) 

n H 2 O ~ = 0,3(mol) 

m^ = 0,3x2 = 0,6(gam) 

Lap t i l e : x : y = ^ : ^ = o , 2 5 : 0 , 6 = 5:12 

=>C6ng thCrc nguyen cua (X): (C5Hi2)n 

Vi 12n < lOn + 2 < » n < 1 n = 1. 

Vay cong thCrc phan tu" cua (X): C5H12 

2. Xac dinh cong thCrc phan tCr cua A, B (chung cho Bi va B2) va % ve so 

mol cua A, B. 

Phan Crng: C5H12 + mCl̂  ''^ >C5Hi3.^CI^ + mHCI 

Theo de bai ta c6: C5Hi2-mCL < 170 

o 7 2 + 34,5m < 170 o m < 2,84 

Suy ra CO 1, 2 nguyen t(i H bi thay the bdi 1, 2 nguyen t(i CI. 

Cong thu'c c a u tao c u a (A) Dan xuat I C I Dan x u a t 2CI 

CH3-CH2-CH2-CH2-CH3 3 9 

CH3 - CH - CH, - CH3 
1 4 10 

CH3 
10 

2 5 6 

" CH3 

H3C-C-CH3 
^ 1 

1 

1 
CH3 

Vi (Bi), (B2) la dong phan cua nhau va khac (A) 

=>trong hon hcJp (Y) c6 (Bi), (B2) la dan xuat chiTa 2 nguyen tif do con 
(A) la dan xuat chifa 1 nguyen tLTclo. 

Di/a vao bang c6 cong thu'c phan t(i cua A, B. 

VayCTPTcua (A): C5H11CI 

CTPT cua (B): C5H10CI2 (Bj, B2) 

Ta c6: nAgci = ~ ^ = 0,14 mol) 

Goi a, b Ian lu'dt la so mol ciia A, B. 

Phan urng: 

CgHjiCI + AgN03 C5H11NO3 + AgCli 

—> 

C5H10CI2 + 2AgN03 > C5Hio(N03)2 + 2AgCI i 

(1) 

(mol) 

(2) 

Theo (1), (2) va gia thiet c6 he: 

a + 2b = 0,14 fa = 0,06 

1 106,5a + 141b = 12,03 ^ |b = 0,04 

= X100 = 6 0 % ; 

%nB = ^ x l 0 0 = 4 0 % 

3. Cong thu'c cau tao ciia A, A, Bi va B2: 

Cong thu'c cau tao ciia (X): CH3 - C - CH3 

CH, 

2b (mol) 

•5 6.: 



Bdi dii3ng hoc sink gtdi Hdti HOC y - cao L-t< (junr 

CH, 

Cong thCrc cau tao cua (A): CH3 - C - CH2CI 

CH, 

CH, 

Cong thCrc cau tao cua (Bi): CH3 - C - CHjCI 

CH2CI 

CH3 CI 
I / 

Cong thu-c cau tao cua (X): CH3 - C - CH 
I \ 

CH3 CI 

Bai30: 

a) Cong thifc cua 2 anken la ĈĤ^ 

PTHH: C H , , + H , 0 - l i ^ C „ H , „ ^ , O H (1) 

Phanl: 2Ĉ H2̂ ĵOH + 2Na >2Ĉ H2̂ ĵONa+ H2 t (2) 
0,0375 ^ 0,01875 (mol) 

Phan 2: Ĉ Ĥ ^̂ jOH + yO^ —^rtZO^+(n + l)H20 (3) 

0,0375 0,0375n 0,0375(n + l) (mol) 

Taco: 44.0,0375n-18.0,0375(n +1) = 1,925 

^ n = 2,67 
Vi hat anken c6 khoi luWng mol kem nhau 14 gam, vay 2 anken la C2H4 va C3H6. 

b) Tac6: Zn,3,3,,e, = ^ = 0,125(mol) 

Goi a la so mol cua C2H4 va b la so mol cua C3H6 

Theo de bai, ta c6 he phu'dng trinh: 
[a F b - 0,125 
l28a + 42b = 2 X18,2 X 0,125 = 4,55 

Giai he phu'dng trinh, ta du'cJc: a = 0,05; b = 0,075 
Goi so mol cua C2H5OH la x mol va so mol ciia C3H7OH la y mol 

-C^^rNHHMlV DVVH Khang Vij 

Phan LTng chay: 

C2H5OH + 3O2 -

0,5x 

C3H7OH + IO2 

- — » - 2 C 0 2 + 3 H 2 0 (4) 
X l,5x 

0,5y 
Theo de bai ta c6 he phu'cTng trinh: 

fx+ y = 0,0375x2 
1 44(x +1,5y) -18(1,5 + 2y) = 1,925 

•"If 

Giai he phu'cTng trinh, ta du'dc: x = 0,025; y = 0,05 
Vay: Hieu suat hdp nu'dc cua moi anken la: 

0,025 

^3C02+4H20 (5) 

l,5y 2y 

C2H, = 

C3He = 

0,05 

0,05 

xl00% = 50%; 

xlOO% = 66,67% 
0,075 

Bai 31: 
a) Xac dinh cong thCrc c6 the c6 cua A 

Goi cong thtTc tong quat cua A: CxHy c6 a mol 

Or­

phan tmg: C,Hy + X + -
V 4 j 

•2—^—>xC02 +-|H20 

a ax (mol) 

Theo de bai, ta c6: n̂ -ô  = 2nH20 

y 

o ax = 2.a ^ o X = y 
Vay A CO the la: 

>..-:. X = 2; y = 2: C2H2 
X = 4; y = 4: C4H4 

X = 6; y = 6: QHe 

b) VI A phan Lfng vdi Ag20 trong NH3 tao ket tua nen A phai chu'a lien ket 
ba dau mach. 
=> Cong thCfc cau tao cua A c6 the la: CH=CH hoac R-CECH • -



B6i dudng hgc sinh gidi Hda hgc 9 - Cao Cu Gidc 

Neu A la CHsCH thi: 

CH - CH + Ag^O ^̂ '̂ "̂ ^̂ "̂  > CAg - CAg i +H,0 

0,05 > V 0,05 (mol) 

Theo de bai, ta CO phL/dng trinh: <3 _ _ 

. trikettua = 0,05(R + 132) = 7,95 ' " ' '^ 

=>R = 27: C2H3- . • 

Vay cong thCfc cau tao ciia A la: ^ ^ at> 4>>fi; 

C H 2=CH-C=CH3 (Vinyl axetilen) 

Bai 32: 

, o o i cong thLTc cua chat hChj cd Y la CxHyOz. 

C K A . ' " " ^ ' ^ ^ °̂ >XC0 ,4H,0 

So mol CO2 = 

So mol H2O = 

'x y z 

14,336 

22,4 

5,76 

4 

= 0,64 mol; 
?OOXx-

18 
= 0,32 mol 

So mol CO2 = 2 so mol H2O 

=>x = y 

Vi tong the tich cac khi va hdi tru'dc va sau phan iTng bang nhau nen: 

^ ^ 4 x . y - 2 z ^ ^ ^ y 

4 2 

=> y = 4 - 2z thoa man vdi z = 0, x = y = 4 

r^CTPT: C4H4 

Hay: z = 1; x = y =2 

^ CTPT: C2H2O 

2. a) Y khong chCra oxi 

=>cong thCrc phan tiT cua Y la: C4H4 

CTPT CO the CO cua y: H2C=C=C=CH2 va H2C=CH-C=CH 

b) C4H4 + 2Br2 C4H4Br4 • - v >t 

Z CO the CO cac cong thuTc cau tao sau: • v :c 

H2CBr-CHBr-CBr=CHBr; 

H2C=CH-CBr2-CHBr2; n 

H2CBr-CBr=CBr-CH2Br; 

H2CBr-CBr2-CBr=CH2. 

Bai 33: Vi (X) + (Y) -» nCOz + nHzO 

Mat khac 2 hidrocacbon trong (X) khong cung CTTQ nen 2 hidrocacbon c6 
cong thCrc tong quat: 

CnH2n+2 va CmH2m-2- ./SV 

Gia sCr so mol CO2 sinh ra = so mol H2O sinh ra = Imol, theo de bai c6: 

Khoi lu'dng (Y) = 32 + 16 = 48 (gam); 

(X) = 12 + 2 = 14 (gam). 

Vi ti khoi cua (Y) so vdi H2 la 19,2. 

Dat so mol O2 va so mol O3 trong 48gam (Y) Ian lu'dt va a va b. 

Co he phutrng trinh: "^rs^ ' v ; / 

f32a + 48b = 48 fa = 0,75 

" b = 0,25 - 6 , 4 a + 0,6b = 0 

i^So mol (Y) = 1,25 

=>So mol (X) = 0,25 mol. 

So mol (X) d i n qua dung dich Br2: 0,5 mol; trong do c6 0,25 mol CnH2n+2 

(khong phan iTng vdi Br2). 

Trong 0,25 mol (X) c6 0,125mol CnH2n+2 va 0,25 mol CmH2m-2-

0,125(14n + 2 + 14m - 2) = 14 

=> n + m = 8; d/k: n, m < 4; m > 2 

m 2 3 4 

n 6 5 4 

Hidrocacbon loal loai QH io ; QHe 

Cong thCrc phan tiT 2 hidrocacbon la QH io va QHe 

Bai 34: 

1) Dot hon hdp, chi c6 hidrocacbon chay, sinh ra khi cacbonic va hdi nu'dc. 

Oat cong thiTc tong quat cua hidrocacbon la CxHy, ta c6 phu'dng trinh phan 

LTng chay: ;, 

CxHy + (x + ^ )02 -> XCO2 + IH2O 

2) 400ml khi con lai khong tac dung vdi dung djch NaOH la khf nitd va khf 

oxi du*. 

- Theo cong thifc hoa hoc CO2, neu muon tao ra du'dc 400ml CO2 can c6 

400ml khi oxi. 
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- Theo cong thLTc hoa hoc cua H2O, muon tao ra dUOc 600ml hdi nu'dc can 

CO — = 300(ml) khi oxi. 

Nhu" vay, tong the tich khi oxi can dung de dot chay hidrocacbon la: 

400 + 300 = 700 (ml) O2. 

- The tfch khi oxi con du" la: (Y; r-rtaU' 

900 - 700 = 200 (ml) ' " ) 

- The tfch khi nitd c6 trong hon hdp la: : -> • odM n 

4 0 0 - 2 0 0 (ml). t 

Vay the tich cua hidrocacbon c6 trong hon hdp ban dau la: c i: 

400 - 200 = 200 (ml) CxHy. 

3) Theo phu'dng trinh phan uTig chay cua CxHy va so lieu ciia bai toan, ta c6: 

CxHy + X + O2 - > X C 0 2 + | H 2 0 

200ml 200ml + 600ml 

1ml 2ml + 3ml 

Suy ra: 1 phan tCr 2 phan tu" + 3 phan tCr 

Ta c6: x = 2; ^ = 3 — y = 6. 

Vay cong thiTc hoa hoc cua hidrocacbon la C2H6 

Bai 3 5 : 

1. Gpi CYCy cua A la CxHy (x, y e N*) 

Taco : n^ . = ^ = 0, l (mol ) x̂"y 22,4 

Phan u-ng: ^ ^ 
O, °̂ )XC0, t + f H,0 

0 , l q ' ; 6 ^ 0 , lx 0,05y (mot) 

T H l : San pham chi c6 1 muoi 

Ca(0H)2 + CO2 >CaC03 i +H2O 

0,1 <r- 0,1 , (mol) 

"co2 0,1 (mol) => X 1 

Co: m tang = m^o^ + mnzo = 1^,6 (gam) 

=> m^^o = 18,6 - 44 X 0,1 = 14,2 (gam) 
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=^0,05y 

14,2 ^ 71 

18 90 

71 

(mol) 

90 

142 
(g N) => Khong c6 TH nay 

TH2: San pham gom 2 muoi 

Ca(0H)2 + CO2 -

0,1 < -0, l 

Ca(0H)2 + 2CO2 -

0,1 - ^ 0 , 2 

Z^coz =0 ,3 (mol) 

0, lx = 0 , 3=^x = 3 

-»CaC03 i+H20 

0,1 , „ . „ 

-^Ca(HC0,)2 Si: 

,•'1' <n 

(mol) 

(mol) 

Co: m,3^g =mcQ^ + m^^^ = 18,6(gam) 

^H20 

J2 Mgl. 

mH,o = 1 8 , 6 - 4 4 x 0 , 3 = 5,4(g) 

= ^ n H 2 O = ^ = 0,3(mol) 

=:>0,05y = 0,3 ^ y = 6 

Vay CTPT cua A la CsHg: CH2=CH-CH3 

Bai 36 : 

A + O2 >C02 +H2O 

>CaC03 +H2O 

(1) 

(2) 

(3) 

CO2 + Ca(0H)2 -

2CO2 + Ca(0H)2 — > C a ( H C 0 3 ) 2 

Ap dung OLBTKL, ta c6: 

^C02 + ^H20 + '^ddCa(0H)2 = "103003 + "1ddCa(HC03)2 

I'^3: mjjdca(HC03)2 ^ r"ddca(0H)2 + 8,6 => mco2 + mn20 = 10 + 8,6 = 18,6gam 

p-u'(2)(3): nco2 = ^ + 2.0,5.0,2 = 0,3mol ; 

=> m .̂ = 0,3.12 = 3,6gam y,!.,.: 

m^^o = 18,6 - 0,3.44 = 5,4gam 
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= ^ . 2 = 0 ,6gam 
lo 

Ap dung DLBTKL, ta c6: 

m , =18,6-1^.32 = 9gam 

=> mo = 9 - ( 3 , 6 + 0,6) = 4,8gam 

Vay A chda C, H, 0 va c6 cong thifc CxHyOz 

3,6 0,6 4,8 , 
Ta CO ti le X : y : z = : ^ : = 1: 2 :1 

12 1 l b 

Cong thCrc A c6 dang (CH20)n. 

Vi 40 < M A < 74 

o 40 < 30n < 74 => 1,33 < n < 2,47. 

Chon n = 2 

Vay cong thuTc phan tu" cua A la C2H4O2. 

Bai 37: 
1. a) Goi cong thCrc trung binh cua X la C-H^-

-^nC02 +nH20 

0^ 

-fsdq 0 6 - ' 

) 

(1) 

(ii't) 

C . H 2 - f 0 2 -

1 l ,5n 

VQ^ = l , 5 n = 3,9=>n = 2,6 

=>Trong hon hdp X c6 mot anken la C2H4, chat con lai la CpHan, vert n > 2,6. 

Goi so mol cac chat trong 1 mol hon hdp X: 

CnHzn (xmo l ) ; 

IC2H4 (1 - x)mol , . A 

^ n = nx + 2 ( l - x ) = 2,6 

0,6 

Theode : 0,25 < x < 0,35 . , 

=> 3,7 < n < 4 ,4 ri> chpn n = 4 

=*CTPT: QHg. 
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b) Mx = 14n = 14 x 2,6 = 36,4(g / mol) 

5,6 

22,4 
= 0,25 mol ^ mx = 0,25 x 36,4 = 9,1 gam. 

Vdi: So mol C4H8/I mol X = x = 
0,6 

4 - 2 
= 0,3 

X = 0,7. St. 0 Va so mol C2H4/lmol X = 1 -

=> r\c2»4 CO trong 0,25 mol 0,7 . 0,25 = 0,175 mol 

'^C4H8 CO f o n g 0-25 mol x̂  0,3 . 0,25 = 0,075 mol 

Phan LTng cong H2 khi dun nong X vdi Ni: 

C2H4 + H2 —* C2H6 

QHg + H2 —' C4H10 

T a c o : n̂ ^ = 4,48 / 22,4 = 0,2 mol 

Vdi: Mzi = 1 9 , 2 x 2 = 38 , 4gam/mo l 

Khoi lu'dng khf Zj: m̂ ^ = 3 8 , 4 x 0 , 2 = 7,68 gam. 

OH! 

f^i:, •(•^i; • 1;.; 

, . - 'y i i r tqVa 6'.. '̂ f-

(2) 

(3) 

no 

Dan khi Z qua dung djch brom, khoi lu'dng dung dich tang them l ,82gam 

chi'nh la khoi lu'dng anken du" 

=> Khoi lu'dng hon hdp Z la: mz = 7,68 + 1,82 = 9,5 gam. 

Khoi lu'dng H2 da lay: 9,5 - 9,1 = 0,4 gam <=> 0,2 mol H2 trong Y. 

=>The tich H2: V = 0,2 X 22,4 = 4,48 lit. 

Khi dun nong Y vdi xuc tac Ni mot thdi gian ta du'dc hon hdp khf Z. D i n khi 

Z qua dung dich brom du' thi con lai khi Z i , chi gom 2 khf 2 khf do phai 

la anken =>H2 phan Crng het. 

=> Z i : C4H10 (amol) va C2H6 (0,2 - a) mol. 

m ĵ = 58a + 30(0,2 - a) = 7,68 gam 

=> So mol C4H10 = a = 0,06 mol; so mol C2H6 = (0,2 - a) = 0,14 mol 

=> Phan tram the ti'ch doi vdi moi chat trong X da tham gia phan Crng. 

Bai 38: U 

1. Goi cong thiTc cua anken (a) la: CnH2n (n > 2) 

Phan LTng: 

CnH2n + 

0,2 

nC02 + nH^O 

0,2n 0,2n 

(1) 

(moi) 
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2NaOH + CO2 > Na^COj + Ĥ O (2) 

0,4n <r- 0,2n (mo') 

Theo de, n,30H = ̂ ^ ^ ^ ^ = ^9,04(g) n,,oH = ̂  = 1,476 (mol) 

TCr (2) => So mol NaOH tham gia phan Lfng vdi NaOH 

^ mNaOH phan <iug = 0,4n X 40 = 16n (gam) 

Theo de, ta c6 phu'dng trinh: 8,45 = 295,2.'o:2n.44ro,2n.l8^^°° 

o 8 , 4 5 . ( 2 9 5 , 2 + 12,4n) = (59,04-16n).100 , , , , 

« 2494,44 +104,78n = 5904 - 1600n =̂  n = = 2 

Vay cong thCrc phan tCr cua (A): C2H4. ĵh • 

2. a) ChCrng minh Y khong lam mat mau dung dich Brom: 

Xet 1 mol hon hdp khi X (C2H4 va H2) 

T a c 6 : M ^ ^ ^ ^ " f - ^ ^ 1 2 , 4 o x = 0,4 

nc2H4 =0'4(mol) 'f̂  

nH2 =0 ,6 (mol) 

C ^ H . + H ^ - ^ q H e (1) 

Sau phan uTng (1) thi H2 con du' .^Y (CzHe, H2 du") khong lam mat mau 

dung djch nu'dc brom. 

b) Tfnh: V,^,^ va V,^ 

Goi al a so mol C2H4; b la so mol H2 

Vay: 

i C2H4 + H2 — ^ — > C^Hg 

a -> a a (mol) 

Ĉ He + ^0, 2CO2 + 3H,0 (2) 

a ' ' 3a (mol) 

2H, + 0, 2H,0 I2 + ^2 ^^2^ (3) 
( b - a ) -> ( b - a ) (mol) 

de bai, ta c6 he phu'dng trinh: 

=>Vc,H4 = 0 , 4 x 2 2 , 4 = 8,96(0; 

3a + b - a 

a + b 
25,2 
18 

= 1,4 

| a = 0,4 
b = 0,6 

= 0 , 6 x 2 2 , 4 = 13,44(^) 

B̂ i 39: 
1. Ta CO cac phu'dng trinh phan (fng: 

CH4 + 2O2 - CO2 + 2H2O 
C2H4 + 3O2 — 2CO2 + 2H2O 

Ca(0H)2 + CO2 — CaCOs + H2O 

CaCOa + CO2 + H2O — Ca(HC03)2 

(1) 
(2) 
(3) 
(4) 

Goi X, y Ian lu'dt la so mol CH4 va C2H2 trong 7,6 gam hon hdp X. 
Theo de bai va cac phu'dng trinh phan uTng (1) , (2) ta c6 he phu'dng trinh: 

f l6x + 28y = 7,6 ( I ) 
X + 2y _ 5 

~ 8 (II) 
2x + 2y 

Giai he phu'dng trinh tren, ta du'dc: x = 0,3; y = 0,1. 
Suy ra : so mol CO2 = 0,5 (mol); so mol H2O = 0,8 (mol). 
Khoi lu'dng ket tua sau phan Crng (3) va (4) la 30g. 
Khoi lu'dng phan dung dich tang: 44.0,5 + 18.0,8 - 30 = 6,4g. 

Bai 40: Goi x, y, z Ian lu'dt la so mol cua cac khf CH4, C2H4 va H2 trong 
3,36 li't hon hdp A. 

Tlieogia thietta c6 m^ = ̂ '^^'^'^^^ = 2,34g; n^=^ = 0,15mol 
1,4 22,4 

Khi cho 3,36 lit hon hdp A qua dung djch Br2 du", khoi lu'dng dung djch t§ng 
'̂ '84g, thi do chinh la khoi lu'dng ciia C2H4 va 

0,84 
nc2H4 = y = 28 

= 0,03 mol 

2^'^CH4 "^•'H2 + nH, =0 , 15 -0 , 03 = 0,12 

= 2 , 3 4 - 0 , 8 4 = 1,5. 

"'"a CO he phu'dng trinh: 1 ^ ^ '̂̂ ^ = 
[ I6x + 2x = l ,5 

^ % ve so mol cung la % ve the tich nen: 

x = 0,09 

z = 0,03 

%V, 0,09 0,03 
' = ^ ^ 1 ^ . 1 0 0 % = 6 0 % ; %Vc ,u = % V H = - ^ 1 ^ . 1 0 0 % = 2 0 % 
CH4 Q ĵ5 C2H4 H2 Q î5 



Bai 4 1 : 
1. Phan LTng dieu che: 

CaCO,— A ° 5 2 ! ^ C a O + C02 t 

CaO + 3C ^ "° ) CaC; + CO t 

CaĈ  +2H2O >C2H2 +Ca(0H)2 i 

CH = CH + H2 Pd,t° 

-V-

' CH2 = CH2 + CI2 

CH^CH + H C I -

->CH2 =CH2 

-^CH2CI-CH2CI 

->CH2 =CHCI 

nCH2 = CHCI >(-CH2 -CH-) , 

CI 

2. Goi hidrcxacbon (A) c6 dang: CxHy 

Theo de: 12x + y = 68 vdi y < 2x + 2 

o 68 - 12x < 2x + 2 => X > 4,71 (x, y nguyen du'dng) 

- Khi X = 5 ^ y = 68 - 12x = 8=>CrPT (A): CsHg 

- K h i x = 6=^y = 6 8 - 7 2 < 0 (loai) 

Theo gia thiet: (A) + H2 ^ (B) => Cong thCfc (B): C5H12 

Cau tao cua (A): CsHs 

CH2=C=CH-CH2-CH3; 

CH2=CH-CH2-CH=CH2; 

CH3-CH2-CH2-C=CH; 

CH3 - CH - C = CH; 

CH3 

CH2 = C - C H - C H 2 

CH2=CH-CH=CH-CH3 

CH3-CH=C=CH-CH3 

CH3-CEC-CH2-CH3 

CH3-C = C = CH2 

CH, 

Cong thCrc cau tao cua (B): C5H12 

CH3 - CI 
CH3-CH2-CH2-CH2-CH3; I 

CH 

CH3 - CH - CH2 - CH3 
CH3 
I 

I3 i n 
; H 3 C - C - C H 3 

I 
CH, 
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f rong cac cong thtrc cau tao cua (A) thi chf c6 cong thiTc cau tao: 
CH2 = C - CH = CH2 

I m6i dieu che du'dc cao su. 
CH, 

nCHj - C-CH = CH2 -P > 

CH, 

-CH, - C = CH - CH, 
I 
CH 

6^142: 
3.52 

'3 ioirtfo-

:prtu >^i(ki r|nf.i QCIOI^' 

Theo de: nco2 = 0,08(mol)va n^^^ = ^ = 0/09 (mo!) 

"""̂  " " ^'^^^ > 1 hon hdp ban dau c6 it nhat 1 ankan. 

Goi cong thiTc chung ciia Ankan: CnH2n+2: b(mol) 

Cong thiTc chung cua hidrocacbon con lai: C^H -̂: b(mol) 

Phan LTng chay: 

CnH2n.2 + 

b 

3n + l 
O2 ~ — > n C 0 2 + (n + 1)H20 

bn bn + b (mol) 

CnH23 + 
2n + a 

02—^—>nC02 +aH20 

ba 

(1) ^qBi 

(2) 

b -> bn 

Theo de bai ta c6 he phu-dng trinh: • 

Mghiem hdp ly • 

(mol) 

r ^ = b n + b n = 0,08 |bn = 0,04 

r\^2O=bn+b+ba = 0,09 lb+ba = 0,05 

n = 4 

a = 4 

% cong thCrc cua ankan: C4H10 

^CT cua C4H10: 

CH3 - CH2 - CH2 - CH3; CH3 - CH - CH3 

^9 cong thLTc cua hidrocacbon con lai: QHg 

CH, 

1^ yr\ 



CTCr cua CHs 
CH3=CH - CH2 - CH3; CH3-CH=CH-CH3 

CH3-C = CH2 H2C-CH2 CH2 

; ' H j i - C H j ' H2C-CH2-CH2 

Bai43: 
Ta c6: n(-02 =0,08(mol); =0,02(mol); =0,025(mol). 

Phu'dng trinh phan Lfng: 

CH4+2O2 >C02+2H20 , 

C2H2 + 2,5O2 > 2CO2 + H2O 

C2H2+2Br2 >C2H2Br4 

CjHg + 4,502 ^3C02 + 3H2O 

C3H6+Br2 >C,H^Br, 

Coi so mol 3 chat trong l , l g la x + y + z va so mol 3 chat trong l , l g Idn 

gap a Ian trong 0,02 mol. Ta c6: 
16x + 26y + 42z = 1,1 

X + y + z = 0,08 
X + y + z = 0,02a 

2y + z = 0,025a 
Giai he tren cho ta: y = 0,02; x = z = 0,01. 
=^Ti le the tich: CH4: C2H2: C3H6 = 1 : 2 : 1 ~ 25%; 50%; 25% 
=>T\e khoi lu'dng: 

CH4 : C2H2 : C3H6 = 16 : 2 : 42 ~ 14,54%; 47,27%; 38,19% 
Bai 44: 

Goi X, y, z Ian lu-dt la so mol C2H4, C3H6; Hj, ta c6: 8̂x + 42y + 2z ^ 2̂̂ ^̂  
x + y+ z 

De B khong lam mat mau Br2 thi B khong c6 C2H4 du", CsHe du' tut la z > x + 
30x -f- 44v 

- Khi z = X + y de phan Cmg cong hdp vCra du thi: ?- = 44,8d. 
x + y 

^ 30 < 44,8dA < 44 - 0,6696 < dA < 0,9821. 
- Khi z > X + y thi 44,8dA cang giam -* dA < 0,6696 — dA < 0,9821. 

Bai 45: Cac phu'dng trinh phan Lfng: 

+ 6,5O2 > 4CO2 + 5H2O (1) 

CO2 + Ba(0H)2 

BaCOj +CO2 +H2O 

Ta CO so mol cac chat: 

-̂ BaCOj I +H2O 

^BaCHCOj), 

(2) 

(3) 

nco2 = '*nc4Hio 
2 24 

= 4.4^ = 0,4 (mol) 22,4 

nBa(0H)2 =1,25.0,2 = 0,25 (mol) 

nBaco3(2) = nBa(OH)2 =0,25 (mol) 

Vi CO2 sau phan Crng (2) con du*, nen da c6 phan LTng (3) lam mot phan 
BaC03 phan Cmg: n^^^^, = (0,25-0,15).197 = 19,7(g) 

So gam binh di/ng dung dich Ba(0H)2 tang them: 0,4.44 + 5.0,1.18 = 26,6g 

K. BAI TAP Tir LU^KN 
B î 1. Co cac chat sau: 

CH3 - CH3; CH2 = CH - CH3 (A); CH2 = CH - CH = CH2 (B) 

CH3-C ^ C-CH3(C); (D) 
Cho biet chat nao lam mat mau dung dich Br2. Viet phu'dng trinh phan uTng 
xay ra. 
Ketqua: Chat lam mat mau dung dich Br2 la: A, B, C 

Bai 2. Viet cong thCrc cau tao c6 the c6 cua cac chat sau: 
1. CH4, C2H6, C3H8, C4H8. 2. C2H4, C3H6. 

3. C2H2, C3H4. 4. CH3CI, C2H5CI, C3H7CI. 
5. C2H6O, C3H8O. 

Bai 3. Dot chay het 1,62 gam hdp chat hiĵ u cd X can 3,369 lit O2 {dktdj sinh 
ra H2O va 5,28 gam CO2. 

1. Ti'nh % ve khoi lu'dng cac nguyen to trong X. 
2. Xac dinh cong thCrc phan tir cua X. Biet 5,40 gam X chiem the tich bang 
the tich cua 2,80 gam N2. {the tich cac khideu do ddktd). 
Ketqua: l.°/oC = 88,89%; %H = 11,11%; 2. C4H5 

3̂1 4. Dot chay hoan toan x gam mot hidrocacbon A sinh ra 1,008 Ift khi CO2 
'̂a 0,81 gam H2O. 

1-Tinhx. 



B6i dudng hgc sinh gidi H6a HQC y - L,ao L t r Lrtac 

2. X gam hidrocacbon tren chiem mot the ti'ch la 0,336 lit d dktc. Hay xac 
dinh cong thtTc phan tCr cua hidrocaccon A. 
Ketqua: 1. x = 0,63 (gam); 2. C3H6 

Bai 5. Viet phiTdng trinh hoa hoc {neu cd) cua cac chat sau: CH4, C2H4, C2H2 

CeHfiVdi: 

1. O2, t°. 2. CI2, anh sang. 

Bai 6. Nap mot hon hdp khi A gom hidrocacbon X va O2 (du) theo ti le the ti'ch 
1 : 4 vao binh km. Dot chay hon hdp va nguTig tu hdi nu'dc roi du'a ve nhet 
do ban dau thi thu du'dc hon hdp khi B. Ap suat cua hon hdp B bang mot 
nifa ap suat cua hon hdp khi A. Xac djnh cdng thu'c phan tCr cua 
hidrocacbon X. 

Ketqua: Cong thu'c phan tir _ua hidrocacbon X la C2H6. 

Bai 7. Hon hdp A gom a hidrocacbon mach hd c6 dang tong quat la CpHm ; 

trong do m lap thanh cap so cpng c6 tong bang 32 va c6 cong sai bang 4. 

Tong phan tu' khoi cua cac hidrocacbon trong hon hdp A la 212. Phan tir 
khoi cua cac hidrocacbon tCf Mi den Ma-i cung lap thanh cap so cong c6 
cong sai bang 16. Xac djnh cong thu'c phan tCr cua cac hidrocacbon trong 
hon hdp A. 

Ketqua: C2H2, C3H6, C4H10 va CeH^ 

Bai 8. Dun nong mot hydrocacbon X {CnH2n + 2) ^ the khi v6i chat xuc tac 

thfch hdp de xay ra phan iing tach mot phan H2, sau phan Lfng thu du'dc 

hon hdp khi Y cd ti khoi so vdi hidro bang 12,571. 

1. Lap cong thu'c phan tCr cua X 

2. Ti'nh hieu suat ciia phan Cmg tach hidro. 

Ketqua: Co hai tru'dng hdp: - C2H6 (H = 19,3%) 

- C3H8 (H = 75%) 

Bai 9. Mot hon hdp khi X gSm ba hidrdcacbdn A, 8, D, trong do B va D c6 

cung so nguyen txi C trong phan tiT va so mol A gap 4 Ian tong so mol cua 

B va D CO trong hon hdp. Dot chay hoan toan 2,24 lit hon hdp X thu du'dc 

1,568 lit khf CO2 va 2,025 gam nu'cte. Xac dinh cong thu'c phan tiT ciia ba 

hidrocactxDn trong hon hdp khf X {bietcac the ti'ch khfdeu doddktd). 

Ketqua: Cd 2 cap nghiem: hon hdp X gBm ba hidrocacbon: CH4, C3H8, C3H4 

hoac ba hidrocacbon: CH4, C3H8, C3H6 

Bai 10. Khoi lu'dng rieng cua hon hdp A gSm C2H4, C3H6 va H2 {dktd) la x qA-

Khi cho hon hdp A di qua binh km {xuc tac Ni dun nong) mot thdi gian thi 

thu du'dc hon hdp khi B. Tim gla trj ciia x de hon hdp B khong lam mat mau 
dung dich brom. 
Kit qua: Co hai tru'dng hdp: - 0,6696 < x < 0,9821 

- X < 0,6696 oav f 

Bai 1 1 . Hon hdp khf X gom mot hidrocacbon CnH2n va H2 {cd ti le mol la 1:1) 
d 82°C, 1 atm. Cho hon hdp X di qua dng dyng bpt Ni dun nong {lam xuc 
tac), sau mot thdi gian phan Ceng thu du'dc hon hdp khi Y c6 ti khoi so vdi 
H2 bang 23,2. Biet hieu suat phan Lfng cpng H2 la h. 
1. Hay xac dinh cpng thuTc phan tCrcua hidrpcacbpn CnH2n 

2. Tfnh h. 
Ketqua:CP ba tru'dng hpp thpa man 

C4H8 ; H = 7 5 % C5H10 ; H = 44,8% CeH^ ; H = 14,6% 

Bai 12. Dot chay hoan toan 4,48 Ift khi thien nhien c6 thanh phan nhu' sau: 
94,6% CH4; 1 % C2H6; 0,5% C3H8 va 3,9% N2. 

1. Viet phu'dng trinh hoa hpc xay ra. 
2. Tinh the ti'ch khi O2 can de phan iTng. 

3. Tfnh khpi lu'dng khf CO2 sinh ra. {Biet the tich cac khideu do ddktc). 
Ketqua: 2. 8,74496 (lit); 3. 8,6328 (gam) 

Bai 13. Ddt chay hpan tpan hpn hdp A gSm {CH4, CO) can 0,896 lit O2, sinh ra 
2,20 gam CO2. 

1. Tfnh phan tram ve sp mpl cua mpi khf trpng A. 

2. Tfnh the tfch cua hpn hdp A. {Biet the tich cac khi deu do ddktd) 

Ketqua: 1. % CH4 = 20,0%; % CO = 80,0% 

2. Vx = 1,12 (lit) 

.Bai 14. Dpt chay hpan tpan 7,84 Ift mpt hpn hdp khf gpm CH4 va C2H4 can 
19,04 Ift O2. Xac dinh thanh phan phan tram ve khpi lu'dng cua hdn hdp. 
{Biet the tich cac khi deu do d dktd). 
/(e?c7 â.- % CH4 = 43,24%; % C2H4 = 56,76% 

Bai 15. Chd 2,24 Ift hpn hdp A gpm {C2H4, C2H2) lam mat mau vCra du mpt 
dung djch chiTa 20,8 gam Br2. -yg; 

1. Viet phu'dng trinh hda hpc xay ra. 

2. Tfnh thanh phan ve sd mpl cua mpi khf trpng A. 

3. Tfnh khpi lu'dng tiTng khf trpng 5,6 Ift hpn hdp khf tren. 

Ketqua: 2. % C2H4 = 7 0 % ; % C2H2 = 3 0 % ; " • 

3-mc2H4 = 4,9 gam;mc2H2 = 1,95 gam • 
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Bdi 16. Dot ch^y hoan toan mot hon hdp gom (CH4, C2H2) can 2,368 gam khi 
O2. Hon hdp do lam mat mau vu^ het 100,0 ml dung djch Bri 0,4 M. Ti'nh 
thanh phan phan trSm ve so mol cua hon hdp. j.. , , , 
Kit qua: % CH4 = 37,5 % ; % C2H2 = 62,5% 

Bai 17. 1. Viet phu'dng trinh hoa hoc dieu che PE tu" etilen. 
2. Tinh the tich etilen i^dktd) can dung de thu du'dc 0,7 kg PE. Biet hieu suat 
cua phan trng polime hoa la 70,0%. , - ; 
Kit qua: 2. 800 (lit) 

Bai 18. Cho khi CI2 tac dung vdi benzen c6 xuc tac Fe(b) va d nhiet dp cao. 
1. Viet phu'dng trinh hoa hoc xay ra {biet02 phan utig wf benzen tWdng ti/Br^. 
2. De thu du'dc 2,835 gam san pham the phai dung 2,34 gam benzen. Tfnh 
hieu suat cua phan uTng. 
Kit qua: 2. 84,0% 

Bai 19. Viet cong thuTc cau tao day du va thu gpn cua cac chat hiJu cd c6 
cong thuCc phan tCr sau: C3H8, C3H4, C3H6, C7H8. 

Bai 20. Mot phu'dng phap hien dai dieu che axetilen la nhiet phan metan 6 
nhiet dp cao {150(fC), roi lam lanh nhanh, phan iTng c6 sinh ra H2. 
1. Viet phu'dng trinh hoa hoc dieu che C2H2 CH4. 

2. Tinh the ti'ch khi thien nhien {chtta 96% metan) phai dung dieu che du'dc 
16,8 lit axetilen (dXrfc). Cho rang cac phan ufng xay ra hoan toan. 
Kit qua: 2. 35 (lit) 

, Bai 21. Tai sao khi dap tat xang dau chay ngu'di ta khong phun nu'dc vac 
ngpn ICra ma dung chan uidt trum len ngpn lu^ hoac phu cat vao ngpn lu'a. 
Kit qua: Do xang dau nhe hdn nu'dc. 

Bai 22. Hon hdp A gom hai hidrocacbon mach hd X va Y c6 cung cong thiTc 
tong quat {thuoc mot trong ba bai hydrocacbon cd cong thCtc tong quit 
CnH2n + 2, CnH2n, CnH2n - 2)- S6 nguyen tu" C trong moi hidrocacbon deu nho 
hdn 7. Trong hon hdp A, hai hidrocacbon X, Y du'dc trpn theo ti le mol 1 : 2. 
Dot chay hoan toan 14,8 gam hon hdp A thu du'dc 14,4 gam nu'dc va 24,64 
lit khi CO2 (d'/̂ fc). 
1. Hay xac dinh cong thCTc phan tCTcua hai hidrocacbon X, Y. 
2. Tinh thanh phan % ve the tich tu'dng Crng cua hai hidrocacbon X, Y. 
Kit qua: Co hai trWdng hdp: C3H4 (33,33%) va C4H6 (66,67%) 

C3H4 (66,67%) va CsHg (33,33%) 
Bai 23. Can bao nhieu ml dung djch Br2 0,2 M de tac dung het vdi 

1. 0,224 lit etilen d dktc 2. 0,224 lit axetilen d dktc 
Kit qua: \. 50 ml 2. 100 ml 

B̂ i 24. B§ng cac phan uTng hoa hoc hay trinh bay each phan biet cac khi sau: 
1. CH4, C2H4. 2. CH4, C2H4, N2, CO2. 

Bai 25. Tinh so mol khi CO2 sinh ra khi dot chay 0,336 lit {d/<td) moi khi sau 
1. CH4 2. C2H6 , .jj, 

3. Nhan xet ket qua thu du'dc. Co the phan biet 2 khi tren du^ vao lu-dng 
khi CO2 sinh ra du'dc khong. Trinh bay cu the each phan biet do. 
Kit qua: 1. {mo\). 2.0,03 (mol). 

3. Cung mot the tich moi khi ban dau lu'dng C02Sinh ra khac nhau 
nen c6 the nhan biet du'dc 2 khi tren. 

Bai 26. Dot chay x lit khi C2H4 sinh ra 5,04 lit khi CO2. 

1. Tinh X . Biet the tich cac khi do 6 dktc. 
2. Hoi lu'dng khi C2H4 tren lam mat mau bao nhieu ml dung djch Br2 0,5M. 
Kit qua: 1. 2,52 \\t 2.225 ml 

B̂ i 27. Cho 7,728 lit hon hdp X gom C2H2 va CO2 lam mat mau vula het mot 
dung dich chiTa 36,8 gam Br2. 
1. Tinh so mol moi khi trong hon hdp X. 
2. Dem dot chay hoan toan hon hdp khi X tren roi cho toan bp san pham 
chay sue vao dung dich Ca(0H)2 du". Tinh khoi lu'dng ket tua tao thanh. 
Kit qua: 1. = 0,115 mol; n^oj = 0,23 mol. 

2. 46,0 gam. 
Bai 28. A la hon hdp gom axetilen va hidro. Biet 6,72 lit hon hdp A eo khoi 

lu'dng 3,0 gam. Cho 3,0 gam hon hdp A di qua ong s(i chda bpt Ni {da du'dc 
dun nong). Sau phan uTng thu du'dc hon hdp khi B c6 ti khoi so vdi CH4 bang 
1,1029. Tinh hieu suat phan iTng cong hidro vao axetilen. 
Kit qua: Hieu suat phan uTig cong hidro vao axetilen la 65%. 

Bai 29. Dot chay hoan toan a gam hon hdp A gom C2H6 va mot hidrocacbon X 
thi thu du'dc 8,96 lit khi cacbonic {dl(tc) va 9,0 gam nu'dc. 6 cung dieu 
kien, a gam hon hdp A c6 the tich bang the tich cua 5,6 gam N2. 

1. Tim cong thtTc phan tCrcua X. 
2. Tinh thanh phan % ve the tich cua cac chat trong hon hdp A. 
Kit qua: l.CTPT cua X la C2H4 2. C2H6 = 50%; C2H4 = 50% 

Bai 30. Dot chay hoan toan 0,15 mol hon hdp khi A gom CO va hidrocacbon X 
can 16,8 gam khi O2. Cho toan bo san pham chay di qua binh 1 di/ng P20^5, 

sau do di tiep qua binh 2 di/ng nu'dc vol trong {du), Sau thi nghiem thay 
khoi lu'dng binh 1 tang 7,2 gam va 6 binh 2 c6 35,0 gam ket tua. 
1. Tim cong thiTc phan tCf cua hidrocacbon X. 
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2. Ti'nh thanh phan % ve the ti'ch ciia cac khf trong hon hdp X. 
Kit qua: 1. Cong thiTc phan tircua hidrocacbon X la C3H8. 

2. C3H8 = 66,67% va CO - 33,33%. 1 
Bai 31. Hon hdp A gom C2H2, C3H6 va CH4. Dot chay hoan toan 11,0 gam hon 

hdp A thu dUdc 12,6 gam nu'dc. Mat khac 11,2 dm^ hon hdp A phan uTng 
vu'a du vdi dung dich Br2 /CCU c6 chiTa 100,0 gam brom. Ti'nh thanh phan 
% ve the ti'ch ciia tCrng hidrocacbon trong hon hdp A. 
Ketqua:Q,2Wi = 50% ; CH4 = 25%; C3H6 =25%. 

Bai 32. Dot chay hoan toan 2,0 lit hon hdp gom hidrocacbon A va C2H2 thu 
du'dc 4,0 lit CO2 va 4,0 lit hdi nu'dc 6 cung dieu kien. Tron hidrocacbon A v6i 
C2H2 va C3H6 thu du'dc hon hdp B. Dot chay hoan toan 12,4 gam hon hdp B 
thu du'dc 14,4 gam nirdc. Mat khac, 11,2 lit hon hdp B phan iTng vu'a du vdi 
800,0 ml dung dich brom 10,0% (D = l,25g/mt). 
1. Xac dinh cong thtTc phan tir cua hidrocacbon A. 
2. Ti'nh thanh phan % ve the ti'ch cua moi khi trong hon hdp B. 

Kit qua: 1. CjH^ 
2. C2H2 = 50%; C2H6 = 25%; C3H6 = 25%. 

2761 

(^hmnq 6: D A N X U A T H I D R O C A C B O N - P O L I M E 

A . 1 J THUN?KT t U p N C ^ TAVi 

I. HgP CHAT HUTU CO CO OXI 1 -y^y , 

1. Ru'du 
1.1. Khai niem 

RUdu la hdp chat hiJu cd trong phan tu' c6 nhom -OH lien ket vdfi goc 
hidrocacbon {goc hidrocacbon la phan con lai cua phan tif hidrocacbon sau khi 
tjdt di mot hay mot so nguyen tCfhidrd). 
1.2. Ri/du dien hinh 

Ritdu etylic. C2H5OH 

a) Khoi iWdng moi phan tit: 46 (gam/mol) 
b) Cau tao phan tCt: CH3 - CH2 - OH 

Ru'du etylic c6 mot nguyen \xi H lien ket vdi 0, khac vdi etan la tat ca cac 
nguyen tir H trong etan deu lien ket v6i nguyen tir C. Vi vay nguyen tCr H lien 
ket vdi nguyen tu' O c6 kha nang bi thay the bdi nguyen tu' Na. 

Nhom chut cua ru'du. -OH (hydroxyl) 
c) Tinh chat vat If 

La chat long, khong mau, tan v6 han trong nu'dc, soi d 78,3°C, nhe hdn 
nu'dc, la dung moi hoa tan du'dc nhieu chat nhu' iot, benzen,... 

Do ru'du: La so ml ru'du nguyen chat cd trong 100 ml dung dich ru'du vdi 
dung moi la nu'dc. 

d) Tinh chat hoa hoc A p*̂' 'T 

• Tac dung vdi mot so kim loai hoat dpng manh 

2C2H5OH + 2Na > 2C2H50Na + H2 

• Tac dung vdi axit {phan uhg este hoi) 

^ C2H5OH + CH3COOH ( ^ ^ • > CH3COOC2H5 + H2O 

Ik 
• b etyl axetat , • « 

Tac dung vdi oxi {phan Ctngcha^ -•• 
C2H50H + 302 2C02 + 3H20 
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Phan Lfng len men giam 

C2H5OH + O2 ) CH3COOH + H2O 
3 0 - 3 2 ° C 

axit axetic 

ej Dieu che ''• 

C2H4 + H2O _EiL_). C2H5OH 

Phan LTng len men 

MenrU(?u ^ 2C2H5OH + 2CO2 
30-32''C 

f) Lfng dung 
• L i m dung moi hoa tan du'dc nhieu chat v6 cd va hiJu cd nen du'dc dung 

nhieu trong cuoc song va trong cong nghiep. 

Vi du: lam dung moi pha che sdn, nu'dc hoa, pha che du'dc pham, pham 

mau, ngam ru'du thuoc,... 

• Khi chay toa nhieu nhiet, it gay 6 nhiem moi tru'dng nen du'dc dung lam 

nhien lieu. 
• Tong hdp ete {dung lam dung moi va chat gay mi): 

2C2H5OH "f^Q^,^^' ) C 2 H 5 - O - C 2 H 5 + H2O 

• Tong hdp axit axetic {dung trong cong nghiep va thitc pham: dung dich 

2,0% - 5,0% la giam an): 

C2H5OH + O2 ^"'''"^ ) CH3-COOH + H2O • 

• Tong hdp cao su Buna: 

2C2H5OH ^"^'^'^ ) CH2 = CH - CH = CH2 + 2H2O + Hz 

nCH2 = CH - CH = CH2 ^'^ > (- CHz - CH - CH - CH2 - ) n 

• Mot lu'dng Idn ru'du etylic du'dc dung de pha ru'du, bia de uong {nhifng 
lull y uong ru'du cd hai cho sut khoe, nhat la nhutig ngu&i lai xe, di xe may, 
nhutig ngu'di mac benh ve gan, da day, huyet ap cao),... 

• Con 75° CO kha nang diet khuan manh nen du'dc dung lam con y te. 

2. Axit hu'u cd 

2.1. Khainiem 
Axit hu'u cd la hdp chat hiJu cd ma phan c6 chCte nhom -COOH lien ket 

vdi goc hidrocacbon. 

Cty TNHH MTVDWH Khang Vi$t 

2.2. Axit dien hinh 
Axit axetic. CH3COOH - « -

Wk g) KhoiiWdngmolphan tCf: 60 (gam/mol) , . i 

H b) Cau tao phan tW: C H 3 — C 

K ^ O H 

HF Nhom chLTc cua axit: -COOH 

j/f c) Tinh chat vat If 
Li chat long, khong mau, tan v6 han trong nu'cfc, dung djch CH3COOH 2 , 0 % 

den 5,0% gpi la dam thanh c6 vi chua. 

d)Tfnh chat hoa hoc '^-^ 

• Dung dich CH3COOH lam quy tim chuyen sang mau do 

• Tac dung vdi kim loai diTng tru'dc H trong day hoat dpng hoa hpc 
2CH3COOH + Mg > (CH3COO)2Mg + H2 

• Tac dung vdi bazd {phan Ctng trung hoi) 

CH3COOH + KOH > CH3COOK + H2O 

• Tac dung vdi oxit bazd 

2CH3COOH + CaO > (CH3COO)2Ca + H2O 

• Tac dung vdi ru'du {phan Cfng este hoi) 

CH3COOH + C2H5OH < > CH3COOC2H5 + H2O ' ' 

etyl axetat 
• Tac dung vdi muoi cua axit yeu hdn 

2CH3COOH + CaC03 > (CH3COO)2Ca + H2O + CO2 

• Tac dung vdi mot so chat khac ^ 

CH3COOH + C2H2 > CH3COOCH=CH2 ^ 

e) Dieu che 

C4H10 + | 0 2 ' ' " ' "^^ ' ' " '^ > 2CH3COOH + H2O 

C2H5OH + O2 ) CH3COOH + H2O 

Ot/ngdung ' . 

• Lam nguyen lieu dieu che td nhan tao nhu' xenlulozd triaxetat -̂

L im nguyen lieu dieu che chat deo nhu" poly vinyl axetat 
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. Lam nguyen lieu san xuat dtrdc pham nhi/ octho aspirin, giam an, pha'm 
nhuom, sdn, thuoc diet c6, con trung, ... 
3. Mdi lien he giffa etilen, ruWu etylic va axit axetic 

Axit axetic 
CH3 - COOH 

Etilen 

CH2 = CH2 

Ryjtdu etylic 

CH3 - C H 2 - O H 
'70 o\ 

Este etyl axetat 
CH3 - COOCH2 - CH3 

4. HgP CHAT LIPIT 

Chat beo: Chat beo chCra nhieu trong cd the dong, thi/c vat 

3) Thanh phan va cau tao 

Li hon hdp cua nhieu este tao \xS\l va cac axit beo c6 cong thut chung la 

(RCOO)3C3H5. 

Vi du : 

(Ci7H35COO)3C3H5 

(Ci5H3lCOO)3C3H5 

(Ci7H33COO)3C3H5... 

b) Tinh chat vat li 

La chat ran {mddong vat) hoac long {dau tht/c vaf) khong tan trong n\Jdc, 

nhe hdn nu'dc va noi len tren mat nu'dc, tan trong dung moi hiJu cd nhu" 

benzen, dau hoa, xang, ... 

cj Tfnh chat hoa hoc 

• Phan urng thuy phan {dun chat beo vdi nWdc, cd axit lam xuc tac sinh ra 

glixerol va cac axit beo) 
I ,. I ' : 

(R - COO)3C3H5 + 3H2O > 3C17H35COOH + C3H5(OH)3 

• Phan Crng xa phong hoa {dun chat beo vdi dung dich kiem, chat beo 
cung bj thuy phan sinh ra glixerol va muoi cua cac axit bed) 

(R - COO)3C3H5 + 3NaOH > BCiyHasCOONa + C3H5(OH)3 

, Phan Crng v6i H2 {phan uhg chuyen chat beo long thanh chat beo ran) 

(Q7H33COO)3C3H5 + 3H2 > (Ci7H35COO)3C3H5 

(j) l^ng dung 

. La thi/c pham cung cap nang lu'dng cho cd the {Chu y bao quan chat 
1^0 d nhiet do thap hoac cho vao mot it chat chong oxihoa hay dun chat beo 
^di it muoi an) 

• La nguyen lieu dieu che glixerol va xa phong 

5,CACGLUXIT 

SJ.Glucozcf 

a) Cong there phan tu'. C6H12O6 

b) Khoi lu'dng molphan tCt: 180 (gam/mol) 

c) Tinh chat vat li Chat ran, mau trang {chat kit tinh khong mau), vi ngot, 
de tan trong nu'dc. 

d) Tinh chat hoa hoc ) 

• Phan Lfng oxi hoa {phan ufig trang bac hay trang gudng) trong moi 
tru'dng dung dich NH3: 

CeH^Oe + Ag20 -> C6H12O7 + 2Ag i 
• Phan LTng len men rUdu 

Men nMu 

C6H12O6 J^c ' 2C2H5OH + 2CO2 

e) Lfng dung ^ 

• Lam nguyen lieu cho phan iTng trang bac, trang ruot phi'ch. 

• La chat dinh du'dng quan trong vdi ngu'di va dong vat. 

^•2. Saccarozcf 

a) Cong thifcphan tCt. Ci2H220n "'^^^ 

b) Khoi lu'dng mol phan tCf: 342 (gam/mol) 

c) Tinh chat vat li 

Chat ran {chat kit tinh khong mau) vi ngot, de tan trong nu'dc, dac biet tan 
'̂ hieu trong nu'dc ndng. 

d) Tinh chat hoa hoc ' ^ ' ' 

• Phan LTng thuy phan trong moi tru'dng axit tao ra glucozd va fructozd: 

C12H22O11 + H2O > CeHuOe + Ce^iiOe 

{glucozd) (fructozd) 

• Khong cd phan (ing trang bac. 
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e) itng dung 
Lam thOrc an cho ngi/di, lam nguyen lieu cho cong ngliiep thi/c pham san 

xuat banh keo,... 

5.3. Tinh bgt (- CgHioOs -)„ va xenlulozcf (- CeHufls-U 

a) Cau tao phan tit 

• Tinh bot la hdp chat polime, trong phan tiT c6 n mat xi'ch - QHioOs - lien 
ket vdi nhau tao thanh mach thang {amilozd) hay mach nhanh {amilopectin) 
(M = 300.000 den 1.000.000 dvC). 

• Xenlulozd la hdp chat polime trong phan tu" c6 m mat xi'ch - CeHioOs -
lien ket vdi nhau tao thanh mach thang n < m (M = 1.200.000 den 2500.000 dvC). 

b) Tinh chat vat If 

Chat ran, khong tan trong nu'dc. 

c) Tinh chat hoa hoc 

• Phan Crng thuy phan trong moi tru'dng axit: 

/ u r . \a . r u n Enzim mantaza ^ |_| „ (- QHioOs - ) n >Ci2H220ii >Lf,hn06 

(- CfiHioOs - ) n + nHzO nQHizOe 

• Tac dung cua ho tinh bot vdi lot tao ra mau xanh dac tru'ng {phan utig 

dung denhan biet ho tinh bot hoac ngWdc lal). 

d) Qua trinh quang hdp cua cay xanh tao ra tinh bot va xenlulozd 

6nC02 + SnH^O '"V-'"! > (" CeHioOs - )n + GnÔ  
Chat diep iuc 

II. Hp-P CHAT HOtJ Ca CO NITQ 

Protein v 

a) Thanh phan nguyen to 

Thanh phan nguyen to cua Protein gom cac nguyen to C, H, O, N va c6 the 

CO mot so nguyen to vi lu'dng nhu' S, P, Fe... 

b) Cau tao 

Protein do nhieu mat xi'ch amino axit lien ket vdi nhau tao nen. 

c) Phan tiy khoi: 

Phan tu" khoi cua protein rat Idn {tifvai van den vaitrieu dvQ 

d) Tinh chat hoa hoc 

, Phan Crng thiiy phan: 

t" '• • ' Protein + nu-dc > amino axit 
axit (bazd) 

Ttii du: amino axit axetic H2N - CH2 - COOH ,f., , - j i , , ,,.. 

, Si/^dng tu va phan hijy bdi nhiet. , . , -̂ ^^ .̂̂ , ; , 

e) CTng dung 

l i m tht/c pham quan trong cija ngu'di va dong vat, td tam dung de det vai, 

da trau bo dung lam ao da, ... 

III. HQ"? C H A T C A O P H A N T L T - P O L I M E 

1. ojnh nghTa 

La nhu'ng hdp chat c6 khoi lu'dng phan tii" rat Idn do nhieu mat xich lien ket 
vdi nhau tao thanh. 

Thi dij: (- CH2 - CH2 - )n polietilen ; (- CeHioOs-),, tinh bot... 

Co hai loai polime la polime thien nhien va polime tong hdp. 

2. Tinh chat vat li 

La chat ran, khong bay hdi, khong tan trong nuidc, khong cd diem ndng 
chay cd djnh, mot so polime cd tinh dan hoi cao nhu" cao su, mot so polime cd 
dp ben cd hoc cao nhu* PE, PVC, ... 

3. Tinh chat hoa hQC 

• Phan ijrng thijy phan - phan ij-ng cat mach polime {thuy phan tinh bot, 
xenlulozd tao ra glucozd). 

• Phan ij'ng khau mach polime {si/luV hoa cao su). 

• Phan Ij'ng giiJ nguyen mach polime. 

4. ung dung 

San xuat chat deo, td sdi, cao su, da nhan tao... 



B. PHLTOfNG PHAP GIAI BAI T A P 

PHAN 1: CAU HOI LY THUYET , , . 
I. PhuTcfng phap ' 

Cau hoi ly thuyet hoa hoc thu'dng gap cac dang sau: cnir;),: 

- Viet cong thCrc cau tao cac chat. 
- Biet cong thiTc phan tCr, biet tfnh chat hoa hoc, bien luan tim cong thtrc 

cau tao cua cac chat. 
- Hoan thanh sd do phan (Ing. 
- Dieu che cac chat. 
- Nhan biet cac chat. 
- Tach va tinh che cac chat. 
De giai quyet cac loai cau hoi nay hoc sinh can nam vuTig mot so kien thCrc sau: 
- Thuyet cau tao hoa hoc. 
- Khai niem dong phan, each viet cong thifc cau tao cac dong phan. 
- Tfnh chat hoa hoc cac chat {chu y den dieu kien piian uiigj. 
- Dieu che cac chat. 
- Nhan biet cac chat phai qua 3 bu'dc: 

+ Trich mau thLf, danh dau. 
+ Chon thuoc thLf. 
+ Hien tu'dng xay ra, viet phu'dng trinh hoa hoc minh hoa {vdi bai tap 

nhan biet cac chat khi, chi qua 2 bwdc, khong c6 bwdc trich mau thu). 
- Khi nhan biet n chat thi dung toi da (n - 1) thuoc thCr. 
- Oe tach cac chat, c6 the dung tfnh chat vat ly nhu": Tfnh tan trong nu'c'c, 

trong ru'du,... Neu dung hoa chat de tach cac chat trong hon hdp c6 the chpn 
hoa chat theo 2 hu'dng: 

+ Hoa chat chon tac dung v6i chat can tach tao ra san pham dang 
ket 

tua, bay hdi, ... 
+ Hoa chat chon tac dung vdi cac chat khac trong hon hdp tao ra ket 

tua hoac chat khf ma khong tac dung vdi chat can tach. 

I, Cau hoi 

CiiO 1- Danh dau vao c > trong de chi tinh chat cua chat trong bang sau 
r/n/j chat RWdu etylic Axitaxetic Chatbeo 

•j-inh tan trong nu'dc 
" ^ u n g dich NaOH 
+ Dung dich axit 
+ Na 
+ CaC03 
+ O2 

Hitdng dan: 
Tinh chat RWc/u etylic Axitaxetic Chatbeo 

Tinh tan trong nu'dc X X 

+ Dung dich NaOH X X 

+ Dung dich axit X 
X 

+ Na X X 

+ CaC03 X 

+ O2 X X 

Cau 2. Bang phu-dng phap hoa hoc hay nhan biet cac dung dich khong mau 
di/ng trong cac lo mat nhan sau: CH3COOH; C2H5OH; QHe . 
Hitdng dan: 

Lay moi lo ra mot ft cho vao ong nghiem lam mau thtr, danh dau: 
- Dung giay quy tfm nhan biet CH3COOH {giay quy tim hoa do). 
~ Cho 2 mau con lai tac dung vdi Na, lo nao c6 phan LTng giai phong khf, 

'̂̂ an ra C2H5OH con lai la CgHe. " ' ' ' 
^i^H: 2C2H5OH + 2Na . > 2C2H50Na + H2 

3- Viet phudng trinh thut hien chuoi bien hoa theo sd do sau: ' ' 

C5H„0. — ^ r , M . n u - i ^ ^ . , ™ . . (3) . _ ^6Hi20e 

^^dngdMn: 

•̂CsHî Oe -

C2H5OH -> CH3COOH -> CH3COOC2H5 

> C2H5OH 

Men nm, nhici do 
-> 2C2H5OH + 2C02r 



M e n giam . 
2. C2H5OH + O2 > CH3COOH + H2O 

Axit dac, nhi^l dp . 
3. CH3COOH + C2H5OH '• >• CH3COOC2H5 + H2O 

Nhiet do . 
4. CH3COOC2H5 + NaOH > C2H5OH + CH3C00Na 

Cau 3. Thi/c hien day chuyen hoa sau bang cac phi/dng trinh hoa hoc {gh/rc 

dieu kien neu aS): 

C2H4 — ^ C2H5OH — C H 3 C O O H — ^ CH3COOC2H5 

4 ' (4 ) 

CHjCOONa 

Hitdng dan: 

1. C2H4 + H2O " 2 ^ ° 4 ' ° a n g ^ ^ ^ ^ ^ ^ ^ 

2. C2H5OH + O2 ^^" '̂̂ '"^ ) CH3COOH + H2O 

3. CH3COOH + HO-C2H5 ( » CH3COOC2H5 + H2O 
H2S04{dac) 

4. CH3C00H(dd) + NaOH (dd) > CHaCOONa (dd) + H2O 

Cau 4. Hay giai thfch tai sao khi quat gio vao bep cui vula bj tat, luTa se bung 

chay. Khi quat gio vao ngon nen dang chay, nen se tat. 

Hitdng dan: 

- Khi quat gio vao bep cui vCra bi tat, lu'dng oxi tang len, s i / chay dien ra 

manh hdn va lift se bung chay . 

- Khi quat gio vao ngpn nen dang chay, nen tat la do ngon li/a cua nen nho 

nen khi quat, lu'dng gio vao nhieu se lam nhiet do ha thap dot ngot va nen bi tat. 

Cau 5. Cho cac chat CH3COOH, H2O, Na, Fe, O2. Ru-du etylic phan Cfng di/ĉ c 

vdi chat nao? Viet phu'dng trinh hoa hoc ciia phan uTig. 

Hitdng dan: 

H S O 

C2H5OH + CH3COOH < ^ ^ > CH3COOC2H5 + H2O 

2C2H5OH + 2Na > 2C2H50Na + Hat 

C2H5OH + 3O2 '° ) 2CO2 + 3H2O 

Cau 6. Gia su" the tich ru-du va nu'dc khong thay doi khi tron V i ml ru-du etv"̂  

nguyen chat vdi V2 ml nu-dc ta du'dc mot dung dich c6 the ti'ch V = V i + '̂ 

-̂ -g r , f l 

va CO khoi lu'dng rieng 0,9 g/cm^. Dung djch mdi c6 do rUdu bang bao 
nhieu. Cho biet khoi lu'dng rieng ci ia ru-du etylic la 0,78 g/cm^ khoi lu'dng 
rieng cue nu'dc la 1,0 g/cm^ 
Hitdng dan: ' v 

Lay 100 ml ri/du da pha nu'dc. 

Theo dau bai, ta c6: V i + V2 = 100 ( 1 ) 

+ mn = 9 0 ; m2 = 0,78Vi + V2 = 90 (2) ' 

Ket hdP (1), (2) ta du'dc 0,22Vi = 1 0 ^ = 45,45 

Theo dinh nghia dp ru'du thi ru'du mdi c6 dp ru'du 45,45°. 

Cgu 7. Thi/c hien day chuyen hpa sau bang cac phu'dng trinh hoa hpc. 

£)a vpi Voi s o n g - ^ Oat d e n A x e t y l e n - ^ E t y l e n - ^ P.E 

( 4 ) / (8) 
(5) 

P.V.C ^ CH2=CHCI Ru'du etylic 
Hitdng dan: 

1. CaC03 — ^ CaO + CO2 

2. CaO + 3C — ^ CaC2 + CO 

3. CaC2 + 2H2O > C2H2 + Ca(0H)2 

4. C2H2 + HCI > CH2=CHCI 

5. nCH2 = CHCI ) ( - CH2 - CHCI -)n 

CSu 8. Co the dieu che axit axetic t i / khf etilen du'dc khong? Neu du'dc viet cac 
phu'dng trinh hoa hpc. 
Hitdng dan: 

PTHH: CH2 = CH2 + H2O '^'^ ) C2H5OH 

C2H5OH + O2 CH3COOH + H2O 

9. Chp cac chat: Mg, K, O2, CH3COOH, CaO. Ru'du etylic phan CCng du'dc 

ĉ(i chat nao? Viet phu'dng trinh hoa hpc. 

*1wdng dan: 

' ^ H : C2H5OH + CH3COOH < "-^"^ > CH3COOC2H5 + H2O 

T O T 



^' 2C2H5OH + 2K > 2C2H5OK + H2 

C2H5OH + 3O2 '" ) 2CO2 + 3H2O 

Cau 10. Thi/c hien day chuyen hoa sau bang cac phi/dng trinh hoa hoc': 

Etylen Ri/du etylic Axit axetic (^l Etyl axetat l i l Natri etylat 

Hi/dng dan: 

PTHH: CH2=CH2 + H2O > C2H5OH 

C2H5OH + O2 ) CH3COOH + H2O 

C2H5OH + CH3COOH > CH3COOC2H5 + H2O 

2C2H5OH + 2Na > 2C2H50Na + H2 

Cau 11. Hay lay thi du v'e iTng dung cua ru'du etylic trong cac linh vi/c: 

1. Thi/c pham 
2. Y te {dWcfcpham) 

3. Cong nghiep 

4. Nhien lieu 

Hirdng dan: 
LTng dung ciia ru'du etylic trong cac linh vi/c : 

1. Thi/c pham: Ru'du uong. 
2. Y te {di/acpham): Con sat trung, dung moi hoa tan mot so thuoc. 
3. Cong nghiep: Oieu che mot so hoa chat: cao su, axit axetic... 
4. Nhien lieu: Chat dot trong phong thi nghiem, nhien lieu cho dong cd. 

Cau 12. Neu hien tu'dng, viet phu'dng trinh phan Lfng cho cac thi nghiem sau: 

1. Cho 1 mau da voi vao giam an. 

2. Cho 1 mau Na vao ru'du 40°. 
3. Sue khi etilen qua dung dich brom. 

Hitdng dan: 

1. Cho 1 mau da voi vao giam an thi da vol sui bpt. 

PTHH: 
2CH3COOH + CaC03 > (CH3COO)2Ca + H2O + CO2 

2KS 

2. Cho 1 mau Na vao ru'du 40° thi Na tan c6 khi thoat ra. 
PTHH: 

2C2H50H + 2Na > 2C2H50Na + H2 ' >|' ^ 

2H2O + 2Na > 2NaOH + H2 ' 

t 3. Sue khf etilen qua dung dich brdm thi dung dich brom mat mau. 

CH2 = CH2 + Br2 -> CHzBr - CH2Br 
Cau 13. Co cac chat long: Dau an, dau hoa, con 90°. Neu each nhan ra tCrng 

chat long, chi du'dc dung them mot thuoc thLC, viet phu'dng trinh hoa hoc. 
HWdngdan: 

WL Dung Na nhan ra con 90°, c6 khf thoat ra: 
H P T H H : 
^ K , 2C2H5OH + 2Na > 2C2H50Na + Hz 

•P 2H2O + 2Na > 2NaOH + H2 

Dung dung dich NaOH vu^ tao thanh nhan ra chat beo, chat beo tan trong 
dung dich NaOH. 

PTHH: 

(RCOO)3C3H5 + 3 N a O H — ^ 3PC00Na + C3H5(OH)3 
Cau 14. Trinh bay phu'dng phap hoa hoc de phan biet cac dung djch sau: 

glucozd, saccarozd, axit axetic, dung dung dich axit va dung dich AgzO/NHs. 
Hitdng dan: 

- Trfch mau thir, danh dau. 

- Dung dung djch Ag20/NH3 nhan ra dung djch glucozd, vi c6 phan uTig 
trang gu'dng lam xuat hien ket tua trang. 

* QHizOs + AgzO ^"'̂  ) CsHizO? + ZAĝ  (1) 

- Thuy phan saccarozd trong dung dich axit, thuT san pham bang dung dich 
^920/ NH3 nhan ra dung djch saccarozd, cdn lai la dung dich axit axetic: 

C12H22O11 + H2O ) CeHnOe + QHizOg (2) 

glucozd fructozd 
San pham tao ra c6 phan Crng trang gu'dng theo phan uTig (1). 
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Cau 15. Hay lay thi du polime t i / nhlen va pollme tong hdp. 
Hifdng dan: 
1. Polime tu" nhien : Tinh bot, xenlulozd, protein, cao su thien nhien, td tarn, 
2. Polime tong hdp : Polietilen, poli(vinyl clorua), td nilon, cao su Buna. 

Cau 16. Cho cac chat c6 cong thiTc cau tao: CH3 - CH=CH2; CH2=CHCI. 
Viet cong thiTc cau tao cac polime tu'dng Cmg. 
HWdng dan: ^ 

- f CH-CH^ X va -eCHa-CH X 

CH3 CI :x 

Cau 17. Chat aminoaxetic (H2N-CH2-COOH) c6 tinh chat cua mot axit. Viet 

phu'dng trinh hoa hoc cua aminoaxetic vdi. 

1. Dung dich NaOH. 
2. Dung dich C2H5OH. 

Hi/dng dan: 

1. H2N-CH2-COOH + NaOH > H2N-CH2-COONa + H2O 

M C I 

2. H2N-CH2-COOH + C2H5OH < > H2N-CH2-COOC2HS + H2O 

Cau 18. Neu each phan biet: 
1. Td tong hdp va td tam. 2. Tinh bot va xenlulozd. j 

3. Saccarozd va glucozd. 

Hitdng dan: 
1. Td tong hdp va td tarn: Dot 2 loai td, td tam c6 mui khet cua protein. 
2. Tinh bot va xenlulozd: Dung lot nhan ra tinh bot, hien tu'dng ho tinh bot 

tCr mau trang chuyen sang mau xanh. 
3. Saccarozd va glucozd: Nhan ra glucozd bang phan uTng trang bac. 
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PHAN 2: BAI TOAN HOA HOC 

J, pHl/ONG PHAP 

I, phUdng phap bao toan nguyen to 

a) Phu'dng phap 

Phu-dng phap bao toan nguyen to di/a tren cd sd dinh luat bao toan khoi 
lUdng : " Trong nhQ-ng phan Crng hoa hoc thong thwdng, cac nguyen to hoa hoc 
Ji/dcbao toan". Noi mot each ddn gian hdn la : So nguyen tCr cua nguyen td A 
bait ki tru'dc va sau phan iCng bang nhau <=> So mol nguyen tir ciia nguyen to A 
tru'dc va sau phan uTng bang nhau. 

b) Vi du ap dung 

Vi du 1. Cho m gam ancol ddn chuTc A tac dung vdi kim loai K {du) thu du'dc 
1,12 lit khi H2. Mat khac, neu dot chay hoan toan m gam ancol Acan 10,08 
lit khi O2 va sinh ra 6,72 lit khi CO2. {Cac thetich khidWdcdo ddktd). 
1. Tfnh gia tri m ,nL.L) c; 

2. Xac djnh cong thCCc phan tiT cua A. 
Hitdng dan: 
1. Goi CTTQ cua ancol la ROH. v . 
PTHH: 

2R0H + 2K ^ 2R0K + Hzt (1) 
TCr gia thiet va PTHH (1) ta c6: ^ i . . , , 

1,12 

22,4 

~ * r ioxi trong ancol = 0,1 mol. 

6,72 

Hancoi = = = 0,1 (mol). 

l o x i t r o n g C O j = 2 x - y — = 0,6 (mol). 

Hoxi dung de dot chay = 2 x ̂ ^' = 0,9 (mol). ^ ' 

Theo phuWng phap bao toan nguyen to, ta c6: 
r ioxi trong nu-dc = (0,9 + 0,1) - 0,6 = 0,4 (mol) . . , . r , . 

Hnudc = 0,4 mol. ' ' 

Theo dinh luat bao toan khoi lu'dng, ta c6 : 
m + 0,45x32 = 0,3x44 + 0,4x18 '' 

m = 6,0 gam. , 

id:? 
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2. So nguyen tCC C trong A: 

"co2 ^ 0 ^ ^ 3 
0,1 

So nguyen tu' H trong A: 

2xIV . = 8. * 
nx 0,1 

Vay cong thCfc phan tu" cua ancol A la CBHSO. 

Vi diJ 2. Dot chay hoan toan 0,1 mol mot este ddn chCrc can vi/a du V lit khi 
oxi. San pham thu du-dc gom 6,72 lit khi CO2 va 3,6 gam nu-dc. Hay tim gia 
tri cua V {cac khi do dktd). j 

Hitdng dan: il 
Cong thuTc tong quat cua este ddn chiTc la CxHy02. 

Ap dung phu'dng phap bao toan nguyen to doi vdi nguyen to oxi, ta c6 : 

. . . 2V 6,72 _ 3,6 
2x0,1 + = x 2 + 22,4 22,4 18 

-> V = 6,72 lit. 

Vi du 3. Oe dot chay hoan toan 0,1 mol mot axit caboxylic ddn chiTc can 

vCra dii V lit khi oxi {dktC) thu du'dc 0,3 mol CO2 va 0,2 mol nu'dc. Tim V. 

Hitdng dan: 

ho trong oxi can dot chay axit = ho trong J-Q̂  va ni/dc ho trong axit 

no trong oxi can dot Chay ax,t = 0 , 3 x 2 + 0 , 2 - 0 , 1 x 2 = 0,6 (mol). 

Vay: V = Mx22,4 = 6,72 (lit). 

2. Phu'crng phap bao toan khoi lUdng 

a) Phu'dng phap 

Noi dung cua dinh luat bao toan khoi lu'dng la: Trong mot phan uhg hoa 
hoc, tong khoi iWdng cac chat tham gia phan Cfng bang tong khoi iWdng cac 
san pham. 

- Ap dung 1: Ve tru'dc cua phu'dng trinh phan iTng c6 bao nhieu nguyen to 
thi ve sau cung c6 bay nhieu nguyen to do. 

- Ap dung 2: Ve tru'dc cua phan iTng c6 bao nhieu nguyen tCr cua rr' 
nguyen to thi ve sau cung c6 bay nhieu nguyen tCr cua nguyen to do. 

- Av dung 3: Du cho trong cac phan Crng hoa hoc, cac chat phan uTig v̂ '̂ 
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phau vCra du hay dU thi khoi lu'dng cac chat tru'dc phan LTng luon bang khoi 
^^f0^]g cac chat sau phan irng (gom san pham cua phan ung va chatdu). 

b) Vi du ap dung 

^\u 4. Cho 2,48 gam hon hdp hai ancol no, ddn chCrc (hon hap A) tac dung 
vCra du vdi kim loai Na thu du'dc 672 ml khi hidro {dktdi va hon hdp hai 
ancolat natri (hSn hdp B). Tinh khoi lUdng hon hdp B. 
Hitdng dan: &c 
Goi cong thiTc tong quat chung cua hai ancol la ROH. " 
PTHH: 2R0H + 2Na -> 2R0Na + H2 ( l ) 

Theo gia thiet: x\^^ = = o,03 (mol) '^^ , 

-> nfga phan LTng = 0,06 mol, 

-> niNa phan LTng = 0,06 x 23 = 1,38 gam. 

Theo djnh luat bao toan khoi lUdnq, ta c6 : 

me = mA + mfga - mn, 

= 2,48 + 1,38 - 0,06 = 3,80 gam. ... r 

Vf du 5. Cho 6,76 gam hon hdp axit axetic, ancol metylic va phenol tac dung 
VLTa du vdi kim loai kali, thay thoat ra 0,672 lit khi hidro {dktd) va dung dich 
D. Co can dung dich D thu dUdc m gam chat ran. Tim gia tri m. 
HWdfngdan: 
Theo gia thiet, ta c6: 

0,672 ! 
22,4 

hKphan img = 0,06 mol 

% = ̂  = 0,03 (mol). 

^ " 'IX I J N d l l U l i y I I IV^I 

~* "TIK phan irng = 2,34 gam. 

Ta c6: 6,76 + 2,34 = mchat rSn + 0,03x2 

~^ fTichatrSn = 9,04 gam. 

^' du 6. De dot chay 16 gam hdp chat h^u cd A can dung 44,8 lit khi O2, sau 

Phan LCng thu dUdc V lit khi CO2 va x gam nUdc vdi ti le so mol nn̂ o : ^co2 

= 2 : 1 . Hay tfnh V va x {cac thetich khidoddktd). 

Hwdngdan: ^^^^^^ î! 

So do phan uhg : ;X6.r .T - .n < 

X + O2 ^ CO2 + H2O (1) " 



Theo bai ra ta c6: n^^ = 2 mol 

rrio, = 2 X 32 = 64 gam. 

Oat nco2 = a ^ HH^O = 2a. c 

Theo dinh luat bao toan khoi li/dng, ta c6 : " 

44a + 18a X 2 = 1 6 + 6 4 = 80 

^ a = 1. 

Vay: V = 1 x 22,4 = 22,4 (lit); x = 2 x 18 = 3 6 gam. 

Vi du 7. Hdp chat X chiTa cac nguyen to C, H, 0. Ngu'di ta dot chay 4,5 gam 

X, sau do cho toan bo san pham chay di vao binh di/ng nu'dc vol trong thi 

thu du'dc 5,0 gam ket tua va 200 ml dung dich muoi 0,25M. Dung djch nay 

CO khoi lu'dng Idn hdn khoi \Mng nu'dc voi da dung la 4,3 gam. 

Hay xac dinh cong thiTc phan t(i cua X, {biet Xc6 cong thitcphan ttytrung 

vdi cong thut ddn gian nhaf). 

Hifdng dan: 

Theo bai ra ta c6: n̂ ô  = 0,15 mol 

J nc = 0,15 mol. 

Ta c6: (m + m̂ ô  + '^^^^o " ^cacoa) = + 4,3) 

- > fTiH^o = 2,7 gam. 

% o = ^ = 0,15 (mol) 

HH = 0,15x2 = 0,3 (mol). 

Tong khoi lu'dng C va H trong 4,5 gam X la: 

0,15x12 + 0,15x2 = 2,1 gam. 

-> mo trong 4,5 gam X la: 4,5 - 2,1 = 2,4 gam 

^ no = — = 0,15 (mol). 
16 

Vay: nc : nn : no = 0,15 : 0,3 : 0,15 = 1 : 2 : 1 

Cong thuTc ddn gian nhat cua X la CH2O 

-> CTPT cua X la CH2O. 

Vi du 8. Hon hdp X gom 0,1 mol C2H4(OH)2 va 0,2 mol chat Y. Oe dot chaV 

hoan toan hon hdp X can 21,28 li't O2 {dktc), thu du-dc 35,2 gam CO2 

"CQ/ TNHH MTV DWH Khang Vi^t 

l9,8gam H2O. Neu cho hon hop X tac dung het vdi Na thu du'dc 8,96 Ift 
H2 (dktcf). Hay xac djnh cong thiTc phan tir, cong thCrc cau tao va goi ten Y. 
HWdng dan: „ 

Theo gia thiet, ta c6: ^ f> '̂̂^ 

m, = 35,2 + 19,8 - x 32 = 24,6 gam. 

f 22,4 - ' ^ f c ' V l i V , -

mx = 24,6 - 6,2 = 18,4 gam ' 
-> MY = ^ = 92 (g/mol). 
So mol CO2 sinh ra khi dot chay 0,1 mol C2H4(OH)2 la 0,2 mol. 

So mol CO2 sinh ra khi dot chay 0,2 mol Y la: 

0 , 8 - 0 , 2 = 0,6 (mol) '-̂ ^ 

^ -> So nguyen tCr C trong Y = 3. 

W M3t khac, so mol hidro sinh ra khi cho 0,2 mol Y tac dung vdi Na la : 

0,4 - 0,1 = 0,3 (mol) 

IPU Y CO 3 nhom-OH -> Y la glixerol. 

3. Phu'cfng phap trung binh 

a) Phu'dng phap 
• Phudng phap so nguyen tii' trung binh. 

- Oay la phu'dng phap hay du'dc SLT dung trong qua trinh giai cac bai tap 
hChj cd, thu'dng ap dung cho hon hdp hai hay nhieu chat cung day dong dang 
hoac cac chat c6 cung CTTQ {cac ancol, axit...) hoac md rong ra cho ca dang 
hon hdp gom hidrocacbon va hdp chat hiJu cd c6 chLCa nhdm chirc. Oe giai 
nhu'ng bai tap nay, ta chuyen hon hdp thanh mot chat "tWdng dutfn^' vdi so 
f̂ guyen tCr C {hoac so nguyen tLt H,...) trung binh la n, khi da tim du'dc n se 
tim du'dc so nguyen tLT C {hoac so nguyen tCtH,...) cua cac chat trong hon hdp 
^hd vao cac diJ kien khac cua de bai. 

- Cac cong thCfc ve gia tri trung binh: 

M = ^ = v d i M , < M < M 2 

x.n, + x ,n , - r- v, 
n = ^ ; vdiHi < n < n2 : • 

X, + X2 



b. Vi du a p dung 
Vi du 9. Cho 15,6 gam hon hdp hai ancol no, ddn chtTc, ke tiep nhau trong 

day dong dang tac dung vdi het vcfi 9,2 gam Na. Sau phan LCng thu du-gc 

24,5 gam chat ran. 

Tim cong thLTc cua hai ancol. 

Hifdngdan: 

Gpi n la so nguyen tu" C trung binh cua hai ancol •• • • 

Cong thCrc phan tCr chung cua hai ancol no, ddn chuTc la CnHjn̂ iOH. 

PTHH: 

C,H2,,iOH + Na ^ C,H2,,iONa + ^ H2 (1) 

Theo dinh luat bao toan khoi lu'dng, ta c6 : 

mhidro = 15,6 + 9,2 - 24,5 = 0,3 gam. 

- > nancoi = ^ X 2 = 0,3 (mol) 

Ta c6: (14n + 1 8 ) = = 52 

-> n = 2,429 ma n i < n < n2 

-> ni = 2; n2 = 3 

-). Hai ancol do la C2H5OH va C3H7OH. 

Vi du 10. Dot chay hoan toan 0,15 mol hon hdp A gom hai axit cacboxylic no, 

CO so nguyen tCr cacbon hdn kern nhau mot nguyen tCr thu du'dc 5,6 li't khi 

CO2 {dkt(^. Mat khac, de trung hoa 0,45 mol hon hdp A can 1,0 lit dung 

dich NaOH 0,75M. Xac dinh CTPT hai axit. 

Hitdng dan: 

Goi CTTQ cua hai axit la: C.Ĥ .̂ -̂Ŝ '̂ OÔ Ŝ 

Theo gia thiet, ta c6 = = 0,25 mol; 

Zz, 4 

"NaOH = 0,75x1,0 = 0,75 mol 

So nguyen tCr C trung binh cua hai axit la: 

_ _ 0,25 5 
0:15 = 3 

So nhom chCrc trung binh cua hai axit: 

O'̂ Ŝ 3" , 

_^ Hai axit do la HCOOH va HOOC-COOH. 
Vi du 11. Cho 3,075 gam hon hdp hai ancol no, ddn chCrc tac dung vdi Na du", 

thu du'dc 0,672 Ift khf hidro {dktd). Mat khac, khi dot chay 6,15 gam hon 
hdp tren roi cho toan bp san pham chay Ian lu'dt di qua binh 1 di/ng axit 
sunfuric dac, du" va binh 2 diTng KOH ran, du". Tinh dp tang khpi lu'dng cua 
mpi binh. 

HWdngdan: 1 

Gpi CTTQ chung cua hai ancpl np, ddn chCrc la Z^-^^^^^QH. 
•J 

PTHH: C,H3,^jOH + Na ^ C.H .̂̂ iONa ^ (*) 

Thep bai ra, ta CP: X\^^ = = 0,03 (mp|). 

X • 

-> HhSn hdp ancol phin ij'ng V * Na = 0,03 x 2 = 0,06 (mPl). 
-> rihSn hcrp ancol dem dot chay = 0 , 0 6 x 2 = 0,12 (mpl). ' 

n hai ancol = ( H f i + 1 8 ) = ^ = 51,25 , ; , 

^ n = 2,375. n 

Khi dpt chay hai ancpl: 

PTHH: Cf̂ H2 ,̂iOH + 1,5 n O2 -> CO2 + (n + 1) H2O (**) 

Thep bai ra: n^Q^ = n x 0,12 = 2,375 x 0,12 = 0,285 (mpl) 

%o = ( n + l ) x 0,12 = 0,405 (mpl). 

- Op tang khpi lu'dng ciia binh mpt chi'nh la khpi lu'dng nu'dc sinh ra khi dpt 
chay 6,15 gam hSn hdp la: 

0,405 X 18 = 7,29 gam. 

- Op tang khpi lu'dng binh hai chfnh la khdi lu'dng CO2 sinh ra khi ddt chay 
6/15 gam hpn hdp la: 

0,285 X 44 = 12,54 gam. 

^' du 12 . Opt chay hpan tpan mpt hpn hdp gpm 2 hidrp cacbpn dpng dang 
lien tiep ngu'di ta thu du'dc 20,16 lit CO2 (dkc) va 19,8g H2O. Xac dinh cpng 
thiCc phan tir cua 2 hidrp cacbpn va tinh thanh phan % thep sp mpl cua 
mpichat. 



ng noc Sinn gwi tloa noc y - <^ao 

Hi/afng dan: 
Theo bai ra: 

Ta c6: HH^O > "coj chiTng to 2 hidro cacbon la dong dang ciia ankan. 

Oat cong thirc phan tCr ti/dng dUdng cua hon hdp 2 dong dang ankan 

Theo phi/dng trinh phan Crng chay: 

X nx (n + l)n (moi) 

Taco: x = (n + l ) x - nx = 1,1 - 0,9 = 0,2 mol 

Va n = 0,9=>n = ̂  = 4,5 

Vay cong thiTc phan tCr 2 ankan QHio va C5H12. 

Vi n = ̂ ^y^ = 4,5 de dang suy ra so mol 2 chat bang nhau. 

Vay: %C4Hio = % C 5 H i 2 = 5 0 % 

Vi du 13. Dot chay 3,075g hon hdp 2 ri/du dong dang cua ru-du metylic va 

cho san pham Ian lu-dt di qua binh mot diTng H2SO4 dac va binh hai di/ng 

KOH ran. Tinh khoi lu'dng cac binh tang len, biet rang neu cho lu-dng ru-du 

tren tac dung vdi natri thay bay ra 0,672 lit hidro (dktc). Lap cong thiTc 

phan \xi 2 rUdu. 

Hitdng dan: 

Oat CTPT ru-du I la CnH2n+iOH 

Oat CTPT ru-du II la CmHzm+iOH 

Oat CTPT tu-dng du'dng 2 rUdu tren la Ĉ Ĥ ^̂ jOH 

( l < n < n < m = n + l ) 

n, m: nguyen 
5v '•).; 

Theo phu'dng trinh phan iTng: 

CnH2n.i0H + | l 0 , ^ n C O , + ( n + l )H,0 (1) 

,H "j 

H2SO4 dac hut nu'dc 

2K0H + CO2 ^ K2CO3 + H2O (2) • J C . . : 

1 0 3 

Theo (3) so mol hon hdp 2 ru'du: . , 

C.H,,,,OH + Na-^CH,-^^ONa + i H , (3) 

n,, =2.nH2 = 2 . | | ^ = 0,06mol ^ £ . 

Vay phan tu" lu'dng trung binh cua ru'du bang: 

Ta c6: 14n +18 = 51,25 -> n = 2,375 

Suy ra n= 2, m = 3. 

CTPT 2 ru'du: C2H5OH va C3H7OH 

Theo (1) ta cd: 

Khdi lu'dng binh 1 tang = m^^ = 0,06(2,375 +1). 18 = 3,645g 

Khoi lu'dng binh 2 tang = m̂ ô  = 0,06.2,375.44 = 6,27g 

Vi du 14. Oe trung hda a gam hon hdp 2 axit dong dang lien tiep cua axit 
fomic can dung 100ml dung dich NaOH 0,3M. Mat khac, dem dot chay a 
gam hon hdp axit do va cho san pham Ian lu'dt di qua binh 1 di/ng H2SO4 

dac va binh 2 di/ng KOH. Sau khi ket thuc thi nghiem ngu'di ta nhan thay 
khdi lu'dng binh 2 tang len nhi'eu hdn khdi lu'dng binh 1 la 3,64 gam. Xac 
dinh CTPT cua cac axit. 
Hwdfngdan: 

Dat CTPT axit I: CpHzn+iCOOH 

Oat CTPT axit II: CmHam+iCOOH ^ ' ' 

Oat CTPT tu'dng du'dng 2 axit tren: C-H -̂̂ jCOOH ' 

( 0 < n < n < m = n + l ) ,! i ^ 

n, m: nguyen " 



Theo cac phan irng: 
CsH,,-.iCOOH + NaOH^C-H,-^jCOONa + H,0 

C-H,-̂ jCOOH + ^ ^ 0 2 (n + 1)C02 + (R + DH^O ^ 

H2SO4 dac hut nu^c. - H0>' 

CO2 + 2K0H - * K2CO3 + H2O 

Theo (1): nhh axit = nNaon = 0,3.0,1 = 0,03 mol 
Theo(2): 0,03(n + l)44-0,03(n + l).18 = 3,64 ^ 

^ n = 3,67 
Nhu'vay n = 3, m = 4 ^, 
Cong thu-c phan tCf cac axit la: C3H7COOH va C4H9COOH. 

C. BAI TAP AP DUNG 
Bai 1. Cho 5,6 lit etilen {d dktc) tac dung vdi H2O {c6 axit lam xuc tad) thu 

du'dc 9,2 gam ru'du etylic. 

1. Viet phu'dng trinh phan LTng xay ra. 

2. Tinh hieu suat cua phan iTng tren. 

Bai 2. Dot chay hoan toan 3,0 gam chat hiJu cd A thu du'dc 6,6 gam khf CO2 

va 3,6 gam H2O. Cho biet khoi iu'dng mol cua A la 60,0 g/mol . 

1. Hay xac dinh cong thuTc phan tCr cua A . 

2. Viet cong thiTc cau tac cd the cd cua A, biet A cd nhdm - O H . 

Bai 3. Biet khoi Iu'dng rieng cua ru'du etylic la 0,78 g / c m ^ khoi Iu'dng rieng cua 

nu'dc la 1,0 g / c m l Cd ru'du etylic 80°, lam the nao de pha thanh ru'du etylic 30°? 

Bai 4. Ba chat hiJu cd: A, B, C cd chung cong thCfc ddn gian nhat. Phan tir 

khoi cua A gap 3 Ian B va gap 6 Ian C. Dot chay hoan toan V Ift C can V lit 

O2 sinh ra V lit CO2 va V Ift hdi nu'dc {cac the tich do d cung dieu kien nhiet 
do va ap suit). î ,. 
Hay xac dinh cong thCTc phan tCr A, B, C. {Biet A, B la 2 chat hOU cd cd 
nhieu uhg dung va dWdc hoc trong chudng trinh Idp 9). 

Bai 5. Dot chay hoan toan 1,15 gam mot chat hiJu cd X, sau phan Crng thu 

du'dc 1,12 lit CO2 (dktc) va 1,35 gam H2O. 

1. Viet phu'dng tr inh hoa hoc cua phan tTng. 

2. Xac djnh cong thi fc phan tCr cua chat huU cd X. (B/et ti khoi hdi cua chat 
huXi ccfso vdi khf O2 la 1,4375). 

gai 6. Cho dung dich axit axetic {CH3COOH) tac dung het vdi 300 ml dung 
dich NaOH 0,5M. 

1. Viet phu'dng tr inh hoa hoc cua phan LTng. , 

2. Tinh so gam axit axetic da tham gia phan Cmg. ' " ^ ' 

3 Tinh so gam mudi CHaCOONa tao thanh. 

Bai 7. Hon hdp A gom hai este no, ddn chiTc. Dot chay hoan toan m gam hon 
hdp A thu dUdc 18,0 gam nu'dc. Thuy phan hoan toan m gam hon hdp A 
thu du'dc hon hdp B chCra 2 axit va 2 ancol. Dot chay hoan toan 1/4 Iu'dng 

hon hdP B, hay tinh the tich khi CO2 thu du'dc {dktd). 
Bai 8. Cho 1,52 gam hon hdp hai ancol ddn chiTc tac dung vdi Na {vCfa dd) 

thu du'dc 2,18 gam chat ran va V lit khi H2 {dktd). Tinh V. 

Bdi 9. Cho 15,4 gam hon hdp C2H5OH va C2H4(OH)2 tac dung vdi mot Iu'dng 
kirn loai Na vCra du thay thoat ra 4,48 lit hidro {dktd) va dung dich mudi D. 
Cd can dung dich D thu dUdc x gam mudi khan. Tim gia trj x. 

Bai 10. Cho 2,48 gam hon hdp hai ancol ddn chCrc tac dung vdi kim loai Na 
VLTa du thay thoat ra 0,672 lit khi (dktc). Ti'nh khoi Iu'dng hon hdp natri 
ancolat thu dUdc. 

I 11. Dot chay hoan toan hon hdp X gom 0,1 mol etylen glicol va x mol 

glixerol can dung 21,28 lit khf O2 {dktd), sau phan uTig thu dUdc 17,92 Ift khf 

CO2 {dktd) va 19,8 gam H2O. Tim x. 
Bai 12. Trung hoa 16,6 gam hon hdp A gom axit axetic va axit fomic bSng 

dung djch NaOH thu du'dc 23,2 gam hon hdp mudi. Hay tfnh thanh phan % 

ve khoi Iu'dng cua hai axit trong hon hdp A. 

B̂ i 13. Len men a gam glucozd vdi hieu suat 90,0% thu du'dc V Ift khi CO2 

{dktd). Sue toan bo Iu'dng khf CO2 dd vao nu'dc vdi trong du' thu du'dc 10,0 
gam ket tua, khoi Iu'dng dung djch giam 3,4 gam. Tim a. 

Bai 14. Cho 20,15 gam hon hdp hai axit no ddn chLTc A tac dung vdi dung 

dich Na2C03 {vCta du) thu dUdc V Ift khf {dktd) va dung dich mudi B. Cd can 

dung dich B thu du'dc 28,95 gam mudi khan. Tim V. 

^̂ i 15. Cho 10,08 gam hon hdp hai axit no, ddn chiTc tac dung vdi dung dich 

K2CO3 thu du'dc V Ift khi CO2 {dktd) va dung dich D. Cd can dung dich D thu 

du'dc 14,48 gam hon hdp mudi khan. Hay xac dinh V. 

^̂ i 16. Cho 0,2 mol hon hdp hai ancol ddn chCrc cd khoi Iu'dng 7,8 gam tac 

dung vdi 18,0 gam axit CH3COOH {dun nong, cd H2SO4 dac lam xuc tad). 



Tinh khoi lydng este thu dMc {diet hieu sua't cua phan Ctng este hoa la 60%). 
Bai 17. Hoa tan 126 gam axit CaHb(COOH)n.2H20 vao 115 ml ancol etylic (D * 

0. 8 g/mt) du'dc dung dich D. Lay 10,9 gam dung dich D cho tac dung voj 
kirn loai Na {vCfa du), san pham cua phan Ceng la chat ran A va 3,36 lit khf 
hidro {dktd). Ti'nh khoi lu'dng chat ran A. 

Bai 18. Cho hon hdp X gom ba ancol A, B, C {theo tiiLttx/khdiiWdng moltang dan). 
Dun nong hon hdp X v6i axit H2SO4 dac 6 170°C chi tao ra hon hdp Y g o m 
hai anken D, E va nu'dc. Dot chay hoan toan 1,0 lit hon hdp Y can 3,75 lit 
O2 ^dktd). 
1. Tim cong thiTc phan tiT cua A, B, C, D, E. ^ 
2. Tinh thanh phan % ve the ti'ch cua cac chat trong hon hdp Y. -> 
{Biet rang the ti'ch anken cd so nguyen tit C Idn hdn chiem khoang tCr 20% 
den 30% the ti'ch hon hdp Y). -

Bai 19. Tu' cacbua canxi va cac hoa chat can thiet hay dieu che axit axetic. 

Bai 20. Trinh bay 3 phu'dng phap san xuat axit axetic. 
Bai 21. Co 4 hdp chat hiJu cd, moi chat c6 tfnh chat hoa hoc sau: 

- Hdp chat A tac dung vcfi Na, giai phong khi hidro; chay de dang khong 
khi, toa nhieu nhiet. 
- Hdp chat B tham gia phan iCng thuy phan, tao ra axit hCJu cd va glixerin. 
- Hdp chat C tac dung vdi Na giai phong khi hidro; tac dung vdi kiem tao 
muoi; tac dung v6i muoi cacbonat giai phong khi. 
- Hdp chat D khong tham gia phan Lfng cong vdi dung dich nu'dc brom, 
nhu'ng khong tham gia phan iTng the vcfi brom long. 
a) Hay cho biet ten va cong thiTc hoa hoc cua cac hdp chat hiJu cd. 
b) Viet tat ca phu'dng trinh hoa hoc cua cac phan Crng de minh hoa nhO'nq 
tinh chat hoa hoc da mo ta 6 tren. 

Bai 22. Dot chay hoan toan 3 gam chat A thu du'dc 2,24 Ift CO2 d dieu kien 
tieu chuan va l,8g nu'dc. Ti khoi hdi cua A vdi metan la 3,75. Tim cong 
thtCc cau tao cua chat A, biet rang chat A tac dung vdi dung dich NaOH. 

Bai 23. Oe dot chay hoan toan mot lu'dng chat hiJu cd X phai dung 5,04 lit 0x1 
(dktc) thu du'dc 0,15 mol CO2 va 3,6g H2O. Ti khoi hdi ciia X so vdi hidro la 
30. Tim cong thtTc phan id cua X. 

Bai 24. Hoa tan hoan toan 63g mot hon hdp gom 2 axit CnH2n+iC00H va 
CmH2m+iC00H vao mot dung moi trd (nghia la dung moi khong tham gia 
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phan LTng trong cac thi nghiem du-di day), thu du'dc dung djch X. Chia X ra 
thanh 3 phan that deu nhau, roi tien hanh cac thi nghiem sau: 
- Thi nghiem 1: Cho phan 1 tac dung vdi NaOH vu^ du, thu du'dc 27,6g muoi. 

: - Thi nghiem 2: Them a gam ru-du etylic vao phan thiT 2 roi cho tac dung 
ngay vdi lu'dng di/Na. , , 6 . ;it • r 

- Thi nghiem 3: them a gam ru'du etylic vao phan thCr 3, dun ndng mot thdi 
gian, sau do lam lanh roi cho tac dung vdi thi nghiem 2 la 1,68 lit (dktc). 
Gia thiet hieu suat phan iTng tao ra este ciia cac axit la bang nhau. Tinh so 
gam este tao thanh. 

Bai 25. Khi dot chay hoan toan l , l g chat hQ-u cd E ngu'di ta thu du'dc 2,2g 
CO2 va 0,9g H2O. 

a) Xac dinh cong thiTc ddn gian nhat cua E. 
b) Xac dinh CTPT neu biet them rang E la este cua mot axit hCi'u cd ddn 
chiTc va mot ru'du ddn chiTc. 
c) Viet cac CTPT ma este E cd the cd. 

d) Dun 4,4g chat E vdi dung dich NaOH du" cho den ket thuc phan iTng, 
ngu'di ta thu du'dc 4,lg muoi. Xac dinh CTCT dung va ten ciia E. 

Bai 26. Chat A la este tao bdi mot axit no ddn chiTc va mot ru'du no ddn chuTc. 
Ti khoi hdi ciia A ddi vdi khi cacbonic la 2. 
a) Xac dinh CTPT chat A. 

b) Dun l , l g chat A vdi dung dich KOH du' ngu'di ta thu du'dc l,4g muoi. 
Xac dinh CTPT va ten chat A. 

Bai 27. Dung dich X cd chtfa 2 axit no ddn chiTc ke tiep nhau trong day dong 
dang. De trung hoa 50ml X can 40ml dung dich NaOH 1,25M. Co can dung 
dich sau khi trung hoa ngu'di ta thu du'dc 4,52g hon hdp muoi khan. Hay 
xac dinh CTCT, ten va nong do mol/l cua tC/ng axit trong dung dich X. 

Bai 28. Cho glucozd len men thanh ru'du etylic. Toan bo khi CO2 sinh ra trong 
qua trinh nay du'dc hap thu het vao dung dich Ba(0H)2 du' tao ra 49,25g 
ket tiia. Hay tinh khoi lu'dng glucozd, biet het hieu suat qua trinh len men 
dat 80%. 

Bai 29. Cho 2,5 kg glucozd chCca 20% tap chat len men thanh ru'du etylic. 
Trong qua trinh che bien, ru'du bi hao hut mat 10%. 
a) Tinh khoi lu'dng ru'du thu du'dc. 

b) Neu pha bang ru'du dd thanh ru'du 40° thi thu du'dc bao nhieu lit, biet 
rang khoi lu'dng cua ru'du etylic nguyen chat la 0,8g/ml. 
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Bai 30. 
1. Polime X chuTa 38,4% cacbon; 56,8% do va con lai la hidro ve khoi 
iLTdng. Xac dinh cong thLTc phan tiT, viet cong thiTc cau tao cua X va goj 

ten, cho biet trong thi/c te X dung de lam gi ? rnf :<H:)ft 

2. TLT metan va cac chat v6 cd can thiet khac. Hay viet cac phi/dng trinh 
phan LTng hoa hoc (ghi ro dieu kien) de dieu che X noi tren. 

Bai 31. Cho 2000g diTdng glucozd chda 10% tap chat len men rMu, trong 
qua trinh che bien, ru'du bi hao hut mat 20%. 

a) Tinh khoi lu-dng ru'du thu du'dc. 
b) Neu pha loang ru'du do thanh ru'du 20° thi se du'dc bao nhieu lit, biet 
ru'du nguyen chat c6 khoi lu'dng rieng la 0,8g/ml. 

D. HirOfNG DAN GIAI 

Bai 1. 
Theo de bai ta c6: n 

nc,H, = ^ = 0,25(mol) 

C2H4 + H2O "-'"-'"'"'^ ) C2H5OH 

Theo ptpu': nc^HjOH = nc2H4 = 0'25 (mol) 

Khoi lu'dng ru'du sau phan cTng la: 

Hieu suat cua phan uTig tren la: 

H% = - ^ . 1 0 0 = 80%. 
11,5 

Bai 2. 
1. Vi A tac dung vdi O2 sinh ra CO2 va H2O nen A c6 cac nguyen to C, H, 
CO the CO 0. Goi cong thiTc tong quat cua A la CxHyOz. 

Dot chay 3,0 gam A du'dc 6,6 gam CO2 va 3,6 gam H2O . 

Vay: mc trong 3,0 gam A la (6,6 : 44)x 12 = 1,8 gam 

mH trong 3,0 gam A la (3,6 :18) x2 = 0,4 gam 

-> Khoi lu'dng O c6 trong 3,0 gam A la: 

3,0 - 1,8 -0,4 = 0,8 gam 

304 

Vay: x = (60 x 1,8) : 36 3 
y = (60 X 0,4 ) : 3 - 8 
z = (60x0,8) : (16x3) = 1. 

-> Cong thLTc phan tir cua A la: CsHsO . 
2. Cong thu'c cau tao cua A c6 the c6 la: 
CH3- CH2-CH2 - OH hoac CH3 -(^H- CH3 

OH 

Bai 3. 
Gia sir can pha 100 ml ru'du etylic 30°. Can c6 30 ml ru'du nguyen chat them 
nu'dc cho dii 100 ml. Theo dau bai de c6 30 ml ru'du nguyen chat can lay 
30.100/80 = 37,5 ml ru'du 80°. 
Vay each pha nhu'sau: 

Lay 37,5 ml ru'du 80° cho vao ong dong roi them nu'dc cho dii 100 ml ta 
du'dc ru'du etylic 30°. 

Bai 4. 

Theo gia thiet, dot C sinh ra CO2 va H2O, vay gpi cong thu'c tong quat ciia C 
la CxHyOz. 

PTHH : CHyOz O2 

Theo dau bai: x = ^ = 1 

y = 2; 

4 2, 

x = 1; 

XCO2 | H 2 0 

-!.J 

'Om 6?. 

Cong thu'c C: CH2O, c6 Mc = 30 

-> MA = 180, MB = 60. 

Vi A, B, C CO cung cong thu'c ddn gian nhat: 

Cong thirc thi/c nghiem ciia A la (CH20)n thoa man vdi n = 6. X 
CTPT(A): Q^HxiOe {glucozd}. 

Cong thu'c thu'c nghiem ciia B la (CHzO)̂ , thoa man vdi m = 2. h-x} -
CTPT(B): C2H4O2 {axit axetid). 
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Bai 5. 
1. Phi/dng trinh hoa hoc : 

PTHH: CxHyOz + 
' y 

O2 — — > XCO2 + ^HzO (*) 

2. Khoi iLTcJng C trong 1,15 gam CxHyOz: 

^ ^ 1 2 = 0,6 gam 
22,4 

Khoi li/dng H trong 1,15 gam CxHyOz la: 

1,35 

18 
-.2 = 0,15 gam 

Khoi li/dng O trong 1,15 gam CxHyOz la: 

1,15 - (0,6 + 0,15) = 0,4 gam 

Khoi lu'dng mol cua CxHyOz la: 

M = 1,4375.32 = 46 (gam/mol) 

TCr cong thuTc CxHyOz, ta tinh di/dc: 

0,6.46 _ 
X = —^ = 2 

1,15.12 
0,15.46 ^ 

y = — = 6 ; 
^ 1,15.1 

4 6 - ( 2 . 1 2 + 6.1) ^ ^ 
16 

-> cong thCrc phan tCr chat h^u cd X la : C2H6O. 

Bai 6. 

1. CH3COOH + NaOH > CHaCOONa + H2O 

2. So mol axit = so mol NaOH = 0,3.0,5 = 0,15 (mol) 

=> Khoi iLTdng cua CH3COOH la 0,15 . 60 = 9 gam 

3. So gam muoi : 0,15 . 82 = 12,3 gam. 

Bai 7. 

Theo gia thiet, ta c6: 

" H J O = "^o'z ^^'^ Î ^̂ P A '^^^^ ^^'•^ '^^^^ "^"^ ' 

nguyen tii" nc : nn = 1 : 2 • 

n̂ -ô  = 1,0 mol 7;" 

Ap dung djnh luat bao toan nguyen to C ta thay: 

n c trong m gam hon hop A ~ nc trong hon h<?p B — 2 mol. 

DO do, khi dot chay 1/4 lu-dng hon hdp B cung nhu- dot chay 1/4 lu-dng hon 
hdp A thi lu'dng CO2 thu du'dc nhu" nhau 

^ nco2 thu du-dc khi dot chay 1/4 lu'dng hon hdp B la 0,25 mol ,,t t . ,; 

^ Vco2 = 0,25 x 22,4 = 5,6 (lit). '̂oe ,̂, • 

Goi so mol H2 sinh ra la x, ta c6: 1,52 + 23 x 2x = 2,18 + 2x 

_> X = 0,015. 

Vay: V = 0,015 x 22,4 = 0,336 (lit). t- • 

Bdi9-

Theo gia thiet: n phan *ng = 2nH, = 2 x 0,2 - 0,4 (mol). 

Theo djnh luat bao toan khoi lu'dng, ta c6 : 

15,4 + 23 X 0,4 = m ™oi + 2 x 0,2 -> m^uoi = 24,2 gam. 

Bai 10. HT^ 

Theo d inh luat bao toan khoi lu'dng, ap dung ta c6: 

mnatri ancoiat = 2,48 + 0,06 x 23 - 0,03 x 2 = 3,80 gam. 

Bdi 1 1 . 

Theo bai ra ta c6: 

17,92 
"ico2 = 44= 35,2 gam; 

21 28 

mox, = - ~ - X 32 = 30,4 gam. 

Theo djnh luat bao toan khoi lu'dng, ta c6 : 
rnetylen glicol + mgnxerol + moxi = mn̂ cic + mcacbonic 

- » ( 0 , 1 X 62 + a X 92 + 30,4) = (19,8 + 35,2) 

-> a = 0,2 mol 

Ta c6: 

CLT 1 mol axit chuyen thanh 1 mol muoi thi khoi lu'dng tang 22,0 gam. 

Khoi lu'dng muoi tang so vdi khoi lu'dng axit la: 

'!3,2 - 16,6 = 6,6 gam. 



, , [60x + 46y = 16,6 
Ta CO he phi/dng trinh : 

X + y = 0,3 i jM , ' t A • 

Giai ra ta duuc: X = 0,2 va y = 0,1 'fii ,o 

^ mcHaCooH = 12 gam . ^̂ ,y 

%mcH3cooH= 100% = 72,29%; 

%mHcooH = 27,71%. 
Bai 13. y 

Tacomddgiam = m; - m Q̂̂  

m̂ ô  = 10 - 3,4 = 6,6 gam; 

"C02 ~ ^'^^ 

PTHH: 

CeHizOe ^ 2CO2 + 2C2H5OH 

0,075x180x100 i r n n : . m 
fTigiucozo = go = 15,0 gam. 

Bai 14. 
PTHH: 2RC00H + Na2C03 2RC00Na + CO2 + H2O (*) 

Ta thay, theo PTHH (*) thi: 

Khi 1,0 mol CO2 bay len, khoi lu'dng ciia muoi RCOONa t§ng so vdi khoi 
lu'dng axit la 44,0 gam. 
Theo de bai: 

Am = 28,95 -20 ,15 = 8,8 gam. 

V = 0,2x22,4 = 4,48 (lit). 

Bai 15. 
Ta thay: c(r 1 mol CO2 bay len thi khoi lu'dng hon hdp muoi thu du''?'̂  
t§ng so vdi khoi lu'dng axit ban dau la 22,0 gam 

14,48-10,08 ,, 
~* "co2= 22 " 0,2 (mol); 

V = 0,2x22,4 = 4,48 (lit). 
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Bai 16. 
PTHH: 

CH3COOH + ROH < -' > CH3COOR + H2O (*) 

Ta thay: nancoi = 0,2 mol < nj-HjcooH = 0/3 mol. Vay ta ti'nh so mol san 

pham theo ancol. ;; nl'-i 

Theo PTHH (*) ta thay: - ,Bf, i, ,;, 

C(i 1 mol ancol chuyen thanh 1 mol este thi khoi lu'dng tang: pno i . 

5 9 - 17 = 42 gam 
Khi chuyen 0,2 mol ancol thanh 0,2 mol este thi khoi lu'dng tang: 

0,2 X 42 = 8,4 gam. 
Khoi lu'dng este se thu du'dc theo li thuyet la: 

7,8 + 8,4 = 16,2 gam. ,., 

Do hieu suat cua phan Crng este hoa la 60,0% nen khoi lu'dng este thu du'dc 
ku.., - - - - - •• ' 

o^ loo 
60 f,T 

16,2x — = 9,72 gam 
100 ' ^ 

Bai 17. 

Khoi lu'dng cua 115 ml ancol etylic la: 

115 X 0,8 = 92 gam. I 

-> mo = 126 + 92 = 218 gam. ^ 

10 9 92 
n _ = i ^ x — = 0,1 (mol) 

C2H5OH 218 46 ' ^ = y 

PTHH: X 

CaHb(COOH)n + nNa CaHb(COONa)n + ^Hz (1) 

H2O + Na NaOH + |H2 (2) 

C2H5OH + Na -> C2H50Na + |H2 (3) 

Chat ran thu du'dc sau phan iTng gom CaHb(COONa)n, NaOH va C2H50Na. 
Ta thay: - -• • 

CCr 1 mol H2 bay len, khoi lu'dng cua chat rSn sau phan iTng tang so vdi khoi 
^ lu'dng cua dung dich D la : 2(23 - 1) = 44 gam. 



Theo gia thiet: = | ^ = 0,15 (mol) 

Khoi iLTdng hon hdp ran A tang so vdi khoi liTdng dung dich D la: 
0,15 X 44 = 6,6 gam 

-> mA = 10,9 + 6,6 = 17,5 gam. 
Bai 18. Khi dun nong hon hdp ba ancol chi cho ra hai anken va nu'dc chuTig to ba 

ancol nay deu la ancol no, ddn chiTc va c6 hai ancol la dong phan cua nhau. 
Goi cong thiit chung cua ba ancol la : CnH2-rî iOH. » surf! : 

C,H,,.,OH - ^ ^ ' ^ ^ C , H , , + H , 0 

CRHJJ, + ^ O2 ^ n CO2 + n H2O ,! 

Gia sCr dot chay 1 mol hon hdp (X). 

Ta thay nô  = ^ "anken = 3,75 => n = 2,5 

Trong hon hdp (Y) phai c6 C2H4 (A) la C2H5OH. 

Goi cong thuTc phan tCr cua anken con lai la CnH2n. 

CpHzn + l,5n02 ^ nC02 + nH20 

C2H4 + 3O2 2CO2 + 2H2O 

Goi so mol cua C2H4 va CnHzn trong 1 mol hon hdp (Y) Ian lu'dt la a va b. 

Ta CO : a + b = 1 va 2a + nb = 2,5 

n - 2 

Do so mol cua CnH2n chiem khoang 20% den 30% tong so mol hon hdp 
(Y) nen: 

0,2 < b < 0,3 « 0,2 < < 0,3 
n-2 

=> 3,7 < n < 4,5 => n = 4 

Vay D va E CO cung cong thCrc phan QHs 
=> B, C CO cung cong thCrc phan tCr la C4H9OH. Cac ancol B, C tach rnfdc tao 
ra cung mot anken QHa. 
Nen B la 2-metylpropan-l-ol; 

C la 2-metylpropan-2-ol. , , 
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CaCz + 2H2O — C2H2 T + Ca(0H)2 

C2H2 + H2 ^ ^ C 2 H 4 

c,H4 + 02 ''^'^^^"^'^ > CH3CH0 ;^ ,̂ ̂  

CH3CHO + i O2 — ^ C H s C O O H 1- ,H^3 

Bai 20. 
- Phu'dng phap 1. 

San xuat CH3COOH tCr axetat natri phan uTng vdi H2SO4 "> I FWV > 

2CH3COONa + H2SO4 - 2CH3COOH + Na2S04 w 1^ v jV 

- Phu'dng phap 2. » 

San xuat CH3COOH tu" tinh bpt: ..,. 

(C5Hio05)n + nH20 )nC6Hi206 0 vs^ 

QH12O6 ) 2C2H5OH + 2CO2 T 

C2H5OH + O2 >CH3C00H + H2O 3l^UUn -t- n2U Sj. 

- Phu'dng phap 3. 

San xuat CH3COOH di tii C2H4: 

C2H4 + H2O > C2H5OH 

C2H5OH + O2 > CH3COOH + H2O 

Bai 21. 

a) Ten va cong thiTc hoa hoc: 

- Hdp chat A: Ru-du etylic C2H5OH. 

- Hdp chat B: Chat beo (Ci7H35COO)3C3H5 

- Hdp chat C: Axit axetic CH3-COOH 

- Hdp chat D: Benzen QHs 

b) Cac phu'dng trinh phan (ing minh hpa: 

-Hdp chat A: \ .0 

2CH3-CH2OH + 2Na - 2CH-CH20Na + H2 T 0 -

CzHeO + 3O2 2CO2 + 3H2O 

i -Hdp chatB: 

(Ci7H35COO)3C3H5 + 3H0H - 3C17H35-COOH + C3H5(OH)3 
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- Hdp chat C: 
2CH3-COOH + 2Na — 2CH3-COONa + H2 T 

CH3-COOH + NaOH — CHs-COONa + H2 T 

2CH3-COOH + NazCOs ^ 2CH3-COONa + H2O + CO21 

- Hdp chat D: 

QHe + Br2 > QHs-Br + HBr 

B a i 2 2 . 

nco3 = 2,24 : 22,4 = O,l(mol) 

Trong 1 mol CO2 c6 12g C 

Vay 0,1 mol CO2 c6 l,2g C 

riĤ o = 1,8 : 18 = 0,1 (mol) 

Trong 1 mol H2O c6 2g H 

Vay 0,1 mol H2Oc6 0,2g H. 

Vi mc + mn = l,4g < mA; do do chat A c6 chufa oxi. 

Mo = 3 - 1,4 = 1,6 (g) 

Dat cong thiTc la CxHyOz. 

Theo de bai ta c6: MA = 3,75 . 16 = 60 

12x y 16z 60 

Giai ra ta c6: x = 2; y = 4; z = 2. 

Chat A CO cong thiTc phan tu" la C2H4O2 

Vi chat A tac dung vdi dung dich NaOH nen c6 cau tao la: 

CH3COOH hoac HCOOCH3 (este) 

CH3COOH + NaOH - CHjCOONa + H2O 

HCOOCH3 + NaOH ^ HCOONa + CH3OH 

Bai 23. 

no2 = 5,04 : 22,4 = 0,225 (mol); 

mo2 = 0,225 . 32 = 7,2 (g) 

mco, = 0 , 1 5 . 4 4 - 6 , 6 ( g ) 

Ap dung dinh luat bao toan khoi lu'dng ta c6: 

mA + 7,2 = 6,6 + 3,6 — mA = 3 (g) 

3 1 2 

Hdp chat hull cd ngoai nguyen to C, H ta xet xem c6 nguyen to oxi khong 
mc = 6,6 . 12 : 44 = 1,8 (g); ^ 
mH = 3,6.2:18 = 0,4 (g) " f'f̂  
mo = 3 - (1,8 + 0,4) = 0,8 (g); ^ , . „ 
mx = 30 . 2 = 60 ' 

Gia SLT cong thCrc phan tir cua chat X la CxHyOz. ' • ~ • ? , ,-,5 

Ti le ket hdp cac nguyen tCr cua cac nguyen to C, H, O: , 

12x . _y_ . 16z _ 60 ''''''' ' 
1,8 • 0,4 • 0,8 " 3 ^ • 

- > X = 3; y = 8; z = 1. ' 

Cong thtrc phan tir chat X la C3H8O. ' ' 

Bai 24. 

CnH2n+iC00H + NaOH - CnH2n+iC00Na + H2O 

Cn,H2m+iC00H + NaOH - CmH2mMC00Na + H2O 

Tdng so mol 2 axit = (27,6 - 21) : (23 - 1) = 0,3 mol (trong moi phan cua X) 

(TLT axit den muoi da thay H = 1 bdi Na = 23 nen khoi lu'dng tang) 

Khoi lu'dng mol trung binh cua 2 axit = 21 : 0,3 = 70 

2CnH2n+iCOOH + 2Na - 2CnH2n+iCOONa + H2 T 

2CniH2n+iCOOH + 2Na - 2CniH2m+iCOONa + H2 T 

2C2H5OH + 2Na - 2C2H50Na + H2 T 

Sau khi dun nong vdi C2H5OH thi xay ra phan tCng tao este: 

CnH2n+lC00H + C2H5OH - CnH2n+lCOOC2H5 + H2O 

CrnH2m+lC00H + C2H5OH ^ CmH2m+lCOOC2H5 + H2O 

Tuy mot phan axit va ru'du mat di nhu'ng thay vao do la H2O (vdi so mol 
bang niTa tong so mol axit va ru'du hoa este) phan LTng Na. 

2Na + 2H2O 2NaOH + H21 

Nen tu" do hut so mol H2 T = 0,075 mol tinh du'dc so mol este = 0,15 mol. 

Vdi khoi lu'dng mol trung binh 2 este = 70 - 1 + 29 = 98g 

Thi lu'dng este = 98 . 0,15 = 14,7g 

^ai 25. Tom tat: 

dot 

l.lg H2O = 0,9g 



a) LMng cac nguyen to c6 trong l , lg E. 

= = o,6g -^n^=^ = 0,05 mol 
44 

2.0,9 = 0 , l g^nn = 

12 

0,1 0,1 mol 

M 
16 

• m = 0,025 mol 

18 " 1 

mo = l , l - ( 0 , 6 + 0,l) = 0,4g 

Oat cong thCfc E: CxHyOz ta c6: 

X : y : z = 0,05 : 0,1 : 0,025 = 2 : 4 : 1 

Cong thLTc thi/c nghiem E: (C2H40)n 

Cong thCrc ddn gian: C2H4O 

b) E la este ddn chiTc, cong thtTc c6 dang RCOOR' 

Vay E C O 2 nguyen tir 0, n = 2 

Cong thiTc phan tu" C4H8O2 = 88 

c) Cac este C4H8O2 

CH3-CH:-COOCH3 

, CH3COOCH2CH3 

HCOOCH2-CH2-CH3 

HCOO-CH-CH3 

CH3 

d) Theo phan iTng 

RCOOR' + NaOH -> RCOONa + R' OH 

1 

88 

1 (mol) 

(mol) 

44^88^ 
4,4 

Ta c6: RCOONa = 82 

- R = 82 - 67 = 15 (-CH3) R' = 29 (-C2H5) 

Chat E la CH3COCCH2CH3. 

Bai 26. 

a) Ta CO MA = 2.44 = 88 (g) 

Cong thuTc A c6 dang CxH2x02 = 88 => x = 4 

CrPT A: CH8O2 
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^ "g-^ 
b) Cong thiTc cau tao A c6 dang RCOOR' 

Theo phan irng: 

RCOOR'+ KOH -» RCOOK + R'OH ' ' ' ' ^ ' * ' 
88g Mg 
l,lg l,4g 

Ta c6: RCOOR = 112 — R = 112 - 83 = 29. S : 

VayR la -C2H5 ;^ni; i 

Ta c6: C2H5COOR'= 88 ̂  R'= 88 - 73 = 15. 

V a y R l a - C H j 

Cong thirc cau tao A : 

CH3 CH2 Metyl propionat 
O-CH3 ; 

Bai 27. 

Oat CTPT axit I: CnHzn+iCOOH 

Oat CTPT axit II: CmH2m+iC00H 

Oat cong thCrc phan tCr t^dng du'dng cua 2 axit no ddn chtTc ke tiep nhau 

trong day dong dang la C^H -̂̂ ^COOH (n la so nguyen tCr cacbon trung 

binh ( 0 < n < n < m = n + l ) 

Vdi n, m nguyen > 0 

Theo phan iTng: 

C„H, ,COOH + NaOH -> C-H,- ,COONa + H,0 

n 2n+l n 2n+l 2 

Oaxit = Hmuo. = HNaOH = 0,04.1,25 = 0,05 mol 

M „ , = i | = 90,4(9) 

Taco: C„H,- ,COONa = 90,4 
i; n 2nfl ' . .J , 

-> 14n + 68 = 90,4 ^ n = 1 , 6 n = 1; m = 2 

Cong thCrc 2 axit: CH3COOH va CzHsCOOH 
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* Gpi X, y Ian \Mt la so mol CH3COOH va C2H5COOH trong 50ml hon hdp X, 
, fx+ y = 0,05 fx = 0,02 mol 

Theo phan iTng ta co: ^ = 4,52 ^ [y = 0,03 mol 

C - M ^ - 0 4 M 
^M(CH3COOH) - QQ^ 
c =Ml = o,6M •y^ ' 

^M(C2H5COOH) 0,05 * 

Bai 29. 
80 

LLTdng glucozd nguyen chat = ^-2500 = 2000g 

Theo phan u'ng: 

C6Hi20 , -^^2qH50H + 2C02 

180g 2.46g 
2000g m? 

^ , 2000.2.46, . 
Taco:m = - ^ ^ ( g ) 

IMng ri/du thi/c the thu dtTdc la: 

90 200.2.46 
100" 180 

The tfch ri/du nguyen chat: 

= 920g 

^ = 1150 ml 
0,8 .H^,'6 

Bai 28. 
Cac phan u'ng: 

QHuOe > 2C2H5OH + 2CO2 T (1) 

CO2 + Ba(0H)2 - BaC031 + H 2 O (2) 
49 25 

Theo ( 2 ) : n.̂ ^ = n,3C03 = = 0 ,25 mol 

Theo (1): ngi,cozc = In^o^ = ^ - 0 , 2 5 mol 

The ti'ch ru-du 4 0 ° la: 
1150.100 

= 2875 ml 
40 

Bai 30. 
1. OatCTTQcua X: C x H y C I , 

^ % H = 1 0 0 % - ( 3 8 , 4 % + 5 6 , 8 % ) = 4 , 8 % 

T a c 6 t y l e x : y : z = ̂ : M ; | | | = 3 , 2 : 4 , 8 : l , 6 = 2 : 3 : l . f t t 

vi X la polime nen cong thiTc phan tu" X: (C2H3CI)n .v 

crCT X: ( -CH2 -CH-)n Polyvinyl clorua (PVC) ' 

CI 2 "' 
Trong thi/c te X dung lam da nhan tao, dep nhi/a, ong nhi/a dan nu-dc, 
dung cu thi nghiem... 

2- 2 C H , JZL. >CH ^ CH + 3H, t 

CH = CH + HCI >CH, = CH - CI 

nCH2=CH~-CI >(-CH2-(pH-^)„ (PVC) 

CI 
Bai 31. 

a^ m 2000.90 , onn / N 

3) "^0681205 nguyen chat = = 1800 (g) 

1800 ,, 

QH12O6 )2C2H50H + 2C02t 

1 2 (mol) 
10 20 (mol) 

'̂ C2H50H thu du'dc theo If thuyet la = 46 .20 = 920 (g) 

mê ^̂ oH thut te thu duttc = = 736 (g) 

b) The tich C2H5OH nguyen chat = - = — = 920 (ml) ' . . 
D 0 , 8 

3 J7 



The ti'ch C2H5OH thu cJu'dc khi pha loang thanh ru'du 20° 

^ ^ V . . o u n , . v . n c . . . 1 0 0 ^ 920.100 ^ ^^Qp^i ^ 
h6n hop ri/0u 2 0 ° Dp TL/dU 20 

E. BAI TAP TV LUVKN ^ -
Bai 1. Hdp chat hUu cd A chiTa c6 3 nguyen to C, H, N, trong do thanh ph'an 

phan tram ve khoi lydng cua C la 38,71%, cue H la 16,13%. Biet 0,15 mol 

A C O khoi \MnQ la 4,65 gam. Xac dinh cong thiTc phan tii" cua A. 

Ket qua: CHsN 
Bai 2. Dot chay hoan toan 1,8 nam hdp chat hUu cd X sinh ra 1,792 lit CO2, 

0. 448 lit N2 va 2,52 gam H; 

1. Ti'nh thanh phan phan tram ve khoi lu'dng cac nguyen to trong X. 

2. Xac djnh cong thiTc phan t(( cua X. Biet Mx = 45. 

3. Viet cac cong thiTc cau tao c6 the c6 cua X. K;' 

Ketqua: 1. %mc = 53,33%; %mH = 15,56%; %mN = 31,11% 

2. C2H7N. 
Bai 3. Tfnh khoi lu'dng axit axetic chiTa trong giam an thu du'dc khf cho len 

men 0,5 lit ancol etylic 8°, biet khoi lu'dng rieng cua ancol etylic nguyen 

chat la 0,8 g/ml va gia S L T phan tCng len men dat hieu suat 100%. 

Kit qua:'M,739q^^(^. 

Bai 4. Dot chay hoan toan m (mol) mot ancol no ddn chiTc mach hd va mot 

axit no ddn chu'c ta thu du'dc so mol CO2 ft hdn so mol H2O la 0,3 mol. Neu 

cung cho m gam hon hdp tren tac dung v6i NaHCOa thl thu du'dc 8,96 lit 

CO2 (dktc). Ti'nh gia tri m. 

Kit qua: 0,75 mol. 

Bai 5. Cho 20,16 gam hon hdp 2 axit hu'u cd ddn chu'c tac dung viTa du vcfi 

dung dich Na2C03 thu du'dc V lit CO2 (dktc) va dung dich muoi. Co can dung 

dich muoi du'dc 28,96 gam chat ran. Ti'nh gia trj V. 

Kitqua:S,(i\\\:. 

Bai 6. Cho m gam glucozd len men thanh etanol vdi hieu suat 80%. Hap thu 

hoan toan khf CO2 tao ra vao dung djch nu'dc voi trong du' thu du'dc 20g ket 

tua. Tfnh gia tri m. 

Kit qua: 22,Sg. 0 

11 Q 

cfy ir^HH MTV DVyfTKlu . < 

0 3 1 7. Len men m gam glucozd (H = 90%), cho toan bp lu'dng CO2 tao ra hap 
thu vao dung dich nu'dc voi trong tao thanh 10 gam ket tua. Khoi lu'dng 
dung dich so vdi ban dau giam 1,2 gam. Ti'nh gia tri m. 
Kitqua:2Qq. 

gai 8. Khf CO2 chiem 0,03% the ti'ch khong khf. Tfnh the ti'ch khong khf (dktc) 
de cung cap CO2 cho phan iTng quang hdp tao ra 18g glucozd. 
Kit qua: AASQQWt. 

gai 9- Len men 100 gam glucozd vdi hieu suat 72% hap thu toan bp khf CO2 
vao dung dich Ca(0H)2 thu du'dc 2m gam ket tua. Dun nong nu'dc Ipc sau 
khi tach ket tua thu dUdc them m gam ket tua. Tfnh gia trj m. 
Kit qua: 20g. 

Bai 10. Cho 5 kg glucozd (chiTa 20% tap chat) len men. Biet rSng khoi lu'dng 

ancol bi hao hut la 10% va khoi lu'dng rieng ciia ancol nguyen chat la 
0,8(g/ml). Tfnh the tfch dung dich ancol 40° thu du'dc. 

Kit qua: 5,75 li't. 

Bai 11. Cho 360 gam glucozd len men tao thanh ancol etylic, khi sinh ra dUdc 
dan vao nu'dc vol trong du' thu du'dc m gam ket tua. Biet hieu suat cua qua 

»inh len men dat 80% . Tfnh gia tri m. 

it qua: 320g. "i 

Bcii 12. Mot mau tinh bpt cp M = 5.10^ dvC. Thuy phan hoan toan 1 mol tinh 

bpt thi so mol glucozd thu du'dc la bao nhieu? 

Kit qua: 3086 mol. 

Bai 13. Neu dung 1 tan khoai chu'a 20% tinh bpt thi thu du'dc bao nhieu kg 
glucozd? Biet hieu suat phan LCng la 70%. 
Kit qua: 155,54 kg. 

B̂ i 14. Tai mpt nha may ru'du, C L T 10 tan tinh bpt se san xuat du'dc 1,5 tan 

etanol. Tfnh hieu suat cua qua trinh dieu che etanpl. 

Wmt qua: 26,4%. 

o 1 rv 
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Chiwnq 7: R E N L U Y E N M O T S 6 K I N A N G G I A I 

B A I T A P H O A H O C 9 

A. BAI T A P H O A H O C V O C O 

1. Viet phi/dng trinh hoa hoc 

Cd sd ly thuyet: nam vu'ng tinh chat hoa hoc cua cac hdp chat oxit, axit 
bazd, muoi, kim loai, phi kim, cung nhu" SLT chuyen doi giu'a cac loai chat, day 
hoat dong hoa hoc cua kim loai va bang tinh tan. 

• Sd do ti'nh chat hoa hoc ciia oxit: 

+ axit Muoi + nu'dc 
+ dd bazd 

Oxit bazd Muoi Oxit axit 

+ H 2 O 

Dd bazd 

+ H2O 

Dd axit 

Sd do tinh chat hoa hoc cua axit: 

+ kimlo?i + guy tim ^ 
Muoi + H, Hoa do 

Axit 

Muoi + H2O 
+ oxit bazdj + bazd Muoi + H2O 

• Sd do tinh chat hoa hoc cua bazd: ' ' '' 

^ + guy tim ^ 
Oxit bazd + H2O t" Hoa xanh 

Bazd 

Muoi + H2O 
+ oxit axit + axit Muoi + H2O 

- J 
Muoi + H2O 

^ 
Muoi + H2O 

- J 
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Sd do tinh chat hoa hoc cua muoi: 

t° 
San pham 

+ axit 
Muoi mdi + axit mdi 

Muoi 

2 muoi mdi + muoi + bazd 
Muoi mdi + bazd mdi 

. Sd do tinh chat hoa hoc cua phi kim: 

Hdp chat khi 

' Sd do tinh chat hoa hoc cua kim loai: 

Oxit bazd 
O2 + axit 

Muoi + H2 

Kim loai 

Muoi 
^ + phi kim + muoi 

Sd do chuyen hoa giCa cac loai hdp chat v6 cd. 

Muoi mdi + 
kim loai mdi 

+ H2O 

+ oxit axit + oxit bazd 
Oxit axit 

Muoi 

Bazd Axit 



Ky nang giah 
- Cac dang cau hoi thu'dng gap ve viet phu'dng trinh hoa hoc: 

• Viet phu'dng trinh bieu dien ti'nh chat hoa hoc * 
• Oien l<huyet 
• Viet chuoi phan Ceng (cho sin chuoi hoac tiT thiet lap chuoi) 
• Viet theo hien tu'dng c6 sin. ^ 

- Cac bu'dc giai: 
• Doc ky de bai, xac dinh dang cau hoi. 
• Neu la dang viet chuoi phan Crng ma de bai khong cho sSn chuoi, chung' 

ta can phai xac dinh ro tCrng chat thi'ch hdp tru'dc khi viet phu'dng trinh. 
• Di/a vao tinh chat hoa hoc cue chat lap phu'dng trinh hoa hoc, phai gh, 

ro dieu kien cua tCrng phu'dng trinh 

«- Bai tap van dung 
Bai 1: Cho hon hdp A gom Al, Fe va Cu vao dung dich HCI du' sau phan irng 

dUdc khi B, dung dich C va chat ran D. Loc lay D, cho NaOH du' vao dung 
dich C dUdc dung dich E va ket tua F. Lay F nung trong khong khi den khoi 
lUdng khong doi. Sue khi CO2 dU vao dung dich E. Viet tat ca phUdng trinh 
hoa hoc xay ra. 

^ Phan tich 

- Day la dang bai tap viet phu'dng trinh hoa hoc dUa vao hien tUdng phan 
Lfng. Tu'de bai ta thay: 
• Chat ran D la Cu vi Cu khong tham gia phan iTng. 
• Ket tua F ta Fe(0H)2 vi NaOH cho dU nen AI(0H)3 da tan hoan toan 

Bai giai 

- Khi cho A vao dung dich HCI chi c6 Fe va Al tham gia phan iTng: 
Fe + 2HCI - FeCl2 + H2 
2AI + 6HCI - AICI3 + 3H2 

- Kht B la H2, chat ran D la Cu, dung dich C gom: AICI3, FeCb va HCI di/ 
cho NaOH dU vao dung dich C xay ra cac phan iTng: 

HCI + NaOH - NaCi + H2O 
FeCÎ  + 2NaOH ^ 2NaCI + FeCOH)̂  i 

AICI3 + 3NaOH -> 3NaCI + AI(0H)3 i 

' AI(0H)3 + NaOH -> NaAI02 + 2H2O 

- Ket tua F la Fe(0H)2 dung dich E la NaAIOj va NaOH du'. Nung F 
khong khi den khoi lUdng khong doi: 

4Fe(OH)2 
2Fe(OH)3 

+ O2 + 2H2O - 4Fe(OH)3 

Fe,03 + BĤ O 
- Sue CO2 du' vao dung dich E: 

CO2 + NaOH 

CO2 + 2H2O + NaAi02 

NaHCOi 

AI(0H)3 + NaHCO, 
Bai 2: Hon hdp bpt X gdm BaCOj, Fe(0H)3, AI(0H)3, CuO, MgC03. Nung X 

trong khong khi den khoi lUdng khong doi thu dUdc chat ran A. Cho A vao 
|» nu'dc du* khuay deu du'dc dung dich B chiTa 2 chat tan va mot phan khong 
l | t a n C. Cho khi CO dU qua binh chiTa C nung nong du'dc hon hdp chat ran E 
H v a hon hdp khi D. Cho E vao dung dich AgN03 thu du'dc dung dich F va hon 
H h d p chat ran Y. Cho Y vao dung dich H2SO4 dac, nong thay c6 khf bay ra. 
R c h o D du' vao dung dich B dUdc ket tua M va dung dich N. Dun nong dung 
• d i c h N du'dc ket tua K va khi G. Viet tat ca cac phu'dng trinh phan iTng xay 
B r a . Biet cac phan (fng deu xay ra hoan toan. 

ji< Phan tich 
BaCOj 

Fe(0H)3 
AI(0H)3 
CuO 

MgC03 

^ A 

BaO 
Fe,03 
Al,03 
CuO 
MgO 

4^20 -^ddB 
Ba(0H)2 
Ba(AIO,), + C 

•Fe,03 
CuO 
MgO 

C + C O - ^ D | ^ ° 
CO, 

Y + H,SO,-i^UsO^t 

Fe 
Cu _^^?^ddFr^^ ' ^ °3 )2^Y l^9 
MgO [Cu(N03), [MgO 

ddB -> i M: AI(0H)3 + ddN BaCHCOj )2 tO j iK:BaC03 
T G : C 0 , 

Bai giai 
Nung nong X trong khong khi: CuO khong bi phan hiiy 

BaCO, ^ ^ BaO + CO, 

MgC03 ——> MgO + CÔ  

2Fe(OH)3 Fe203 + SĤ O 

2 A I ( O H ) 3 — ^ AI2O3 + 3 K 0 



- Cho A vao ni/dc di/dc dung djch B: 
BaO + H2O - Ba(0H)2 
Ba(0H)2 + AI2O3 - Ba(AI02)2 + H2O 

- Cho khi CO du' qua chat r3n C: ' 

Fe203 + 3C0 — > 2Fe + 3CO2 
) 

CuO + CO — ^ Cu + CO2 not' . 

- Cho E vao dung djch AgNOs: 

Cu + ZAgNOj CuCNOj)̂  + 2Ag 

Fe + 2AgN03 Fe(N03)2 + 2Ag 

- Cho Y vao dung dich H2SO4: '••' 
2Ag + 2H2S04<jJc,n6ng > Ag2S04+ SO2 + 2H2O 

MgO + H2SO4 MgS04 + H2O 

- Dan khi D du* vao dung djch B: 
2CO2 + Ba(0H)2 - Ba(HC03)2 
2CO2 + Ba(AI02)2 + 4H2O - 2AI(OH)3 + Ba(HC03)2 

- Dun nong dung dich N: 

Ba(HC03)2 '° > BaCOj i + COj t + H2O 

Bai 3: Co nhUng chat sau : CUSO4, CuCh , CuO , Cu(0H)2, Cu(N03)2. Hay sap 
xep cac chat da cho thanh mot day chuyen doi hoa hoc. Viet cac PTHH. 

jgi Phan ti'ch 
- Day la dang bai tap viet phu'dng trinh hoa hoc theo chuoi phan Crng (nhu'ng 

de bai khong cho sin chuoi). 
- Chung ta phai di/a vao sd do chuyen hoa giiJa cac hdp chat v6 cd de thiet 

lap cac hdp chat tren thanh chuoi roi tCr do mdi viet phutJng trinh hoa hoc. 
- Lu'u y: khi xep thuT tu" muoi xep SO4 tru'dc den CI cuoi cung xep NO3 

Ba/g/a/ 

- Chuoi phan uTng: 
Cu(0H)2 -> CuO -> CUSO4 -> CUCI2 ^ Cu(N03)2. 

- Phu'dng trinh hoa hoc: .f^^^ 

Cu(0H)2 °̂ ) CuO + H2O 

CuO + H2SO4 > CUSO4 + H2O 

CUSO4 + BaCl2 > CUCI2 + BaS04 i 

CiOi + AgN03 > Cu(N03)2 + AgCli 

^ 9 4 

0ai 3: Viet phu'dng trinh hoa hoc bieu dien sd do chuyen hoa sau: 
A V y •B t^C . 
A > F e / I 

-> D •E 
- B + D + H2O Biet rang: A + HCI 

^ P/ian tich 
Tu" sd do chuyen hoa, ta nhan thay A c6 the la mot oxit sat. Ma A tac dung 
vdi HCI tao du'dc 2 san pham B,D suy ra A la oxit sat tiT Fe304 . 

Baigiai .ur. u-. ' 

FejO^ + 2C 

Fe304 + 4H2 

-» 3Fe + 2CO2 

-> 3Fe + 4H2O 

Fe304 + 4C0 °̂ > 3Fe + 4CO2 

Fe + 2HCI - FeCb + H2 
FeCl2 + 2NaOH - Fe(0H)2 + 2NaCI 

4Fe(OH)2 + O2 °̂ ) 2Fe203 + 4H2O 

2Fe + 3CI, -> 2FeCI, 

FeCb + BNaOH - Fe(0H)3 + 3NaCI 

2Fe(OH)3 - — > FejOj + 3H2O 

liO or, ' 

4Fe(OH)2 + 2H2O + O2 — ^ 4Fe(OH)3 

Bai 4: Cho natri vao hon hdp dung dich gom CUSO4 va Al2(S04)3 thu du'dc khf 
A, dung dich B va ket tua C. Nung C du'dc chat ran D. Cho A du" qua D nung 
nong du'dc chat ran E. Hoa tan E trong dung dich HCI du" thay E tan mot 
phan tao dung dich F. Viet cac phu'dng trinh hoa hoc c6 the xay ra. 

^ Phan tfch 
" Tu' de bai ta thay E tac dung du'dc vdi HCI tao dung djch F chiTng to trong E 
^ c 6 AI203. 

Na + dd 
CUSO4 

Al2(SOJ3 

c 

- > 

t A: H2 

ddB:Na2S04-NaAI02 

iC:Cu(OH)2-AI(OH)3 

HO ->ddF 

Baigiai 
'̂ ho natri vao hon hdp dung dich CUSO4 va Al2(S04)3 



s 

2Na + 2H2O - 2NaOH + H2 
2NaOH + CUSO4 ^ Na2S04 + 
6NaOH + Al2(S04)3 - 2AI(OH)3 
AI(0H)3 + NaOH - NaAI02 + 

- Nung C du'dc chat ran D: 

2AI(OH)3 — ^ 

Cu(0H)2 
+ 3Na2S04 

2H2O 

AI2O3 + 3H2O 

Cu(0H)2 CuO + H2O 

- Cho A du" qua D nung nong: chi c6 CuO tham gia phan iTng 
,0 

CuO 4 H, Cu HjO 

- Hoa tan E vao dung dich HCI 
AI2O3 + 6HCI - 2AICI3 + 3H2O 

Bai 5: Hoa tan hoan toan Fe304 trong dung dich H2SO4 loang du" du'dc dung 
dich A. Cho dung dich A tac dung vdi dung dich NaOH du" du'dc dung dich 
B, ket tua C. Nung C d nhiet do cao den khoi lu'dng khong doi du'dc chat 
ran D . Thdi luong khf CO du' qua ong su' nung nong chda D cho den khi 
phan LTng xay ra hoan toan thu du'dc chat ran G va khi X. Sue khi X vao 
dung dich Ba(0H)2 thi thu du'dc ket tua Y va dung dich Z. Lpc bo Y nung 
nong dung dich Z lai tao ket tiia Y. Hay xac dinh A, B, C, D, G, X, Y, Z. Viet 
cac phu'dng trinh hoa hoc xay ra. 

^ Phan tfch 

FejO^ + H2SO4 ddA 
FeSO, 
Fe2(SO,)3 
H ŜO, 

4NaOH • ddB 
NajSO^ 
NaOH 

•iC 
Fe(0H)2 
Fe(0H)3 

-^DiFCjOj 4 CO G:Fe 
XiCO^iCO 

X + Ba(OH), 
i Y: BaCOj 

ddZ:BaHCO, 

- Sue X vao dung dich Ba(0H)2 thi thu du'dc ket tua Y va dung djch Z. Loc be 
Y, dun nong Z lai tao ket tiia Y. Suy ra: phan iTng giiJa X va dung djch 
Ba(0H)2 tao ra 2 muoi. 

Bai giai 
- Hoa tan Fe304 trong dung dich loang du': 

Fe304 + 4H2SO4 - FeS04 + Fe2(S04)3 + 4H2O, 

Cho NaOH vao dung dich A: 
H2SO4 + 2Na0H - Na2S04 + 2H2O 
FeS04 + 2NaOH - Na2S04 + Fe(0H)2 
Fe2(S04)3 + 6NaOH - 3Na2S04 + 2Fe(OH)3 

[sjung C den khoi lu'dng khong doi: 

^ 2Fe(OH)3 °̂ > FejOj + 3H2O 

H|y 4Fe(OH)2 + O2 °̂ ) 2Fe203 + 4H2O 

B;ho CO qua D 6 nhiet dp cao: 

B 3C0 + Fe203 2Fe + 300^ 

^fcuc X vao dung dich Ba(0H)2 : 

• L CO2 + Ba(0H)2 - BaC03 + H2O 

H 2CO2 + Ba(0H)2 - Ba(HC03)2 
- Nung nong Z: 

Ba(HC03)2 °̂ ) BaC03 i + CO2 t + HjO 
2, Nhan biet cac chat 
r Cdsdly thuyet. Nam viJng tinh chat hoa hoc, ti'nh chat vat ly ciia cac hdp 

chat oxit, axit, bazd, muoi, kim loai, phi kim va bang ti'nh tan. 
Bang tong hdp dau hieu nhan biet 

'MIU thLr Thuoc thir Dau hieu nhan biet 

Muoi 

sunfat Muoi tan cua bari 
hoac Ba(0H)2 - Tao ket tiia BaS04 mau trang 

Muoi 

clorua Dung dich AgN03 - Tao ket tiia AgCI mau tranq 

Muoi 

cacbonat Cac axit manh 
hdn nhu- HCI; 
H2SO4; HNO3 

- Tao khi CO2 khong mui 

Muoi 

sunfit 
Cac axit manh 
hdn nhu- HCI; 
H2SO4; HNO3 

- Tao khi SO2 mui hac 

Muoi 

sunfua 

Cac axit manh 
hdn nhu- HCI; 
H2SO4; HNO3 - Tao khi H2S mui triTng thoi 

Muoi 

Photphat Dung dich AgN03 - Tao ket tua Ag3P04 mau vano 
Muoi _magie 

Dung dich bazd: 
NaOH ; KOH ; 

Ba(0H)2 

- Tao ket tua Mg(0H)2 mau trang Muoi 

sat (II) 

Dung dich bazd: 
NaOH ; KOH ; 

Ba(0H)2 

- Tao ket tua Fe(0H)2 mau trang sau do 
hoa nau do ngoai khong khi la Fe(0H)3 

Muoi 

ja^OlIL Dung dich bazd: 
NaOH ; KOH ; 

Ba(0H)2 

- Tao ket tua Fe(0H)3 mau nau do 

Muoi 

dongjii)^ 
Dung dich bazd: 
NaOH ; KOH ; 

Ba(0H)2 
- Tao ket tua Cu(OH), mau xanh lam 

Muoi 

nhom 

Dung dich bazd: 
NaOH ; KOH ; 

Ba(0H)2 - Tao ket tua AI(0H)3 keo trang sau do 
tan trong kiem du". 

Muoi 

kern 

Dung dich bazd: 
NaOH ; KOH ; 

Ba(0H)2 

- Tao ket tua Zn(0H)2 mau trang sau do 
tan trong kiem du". 
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Htfp natri - Ngpn lira mau vang ^ 
chat kali Dot - Ngpn lira mau ti'm ~ 
cua canxi - Ngpn iCfa mau da cam ~ 

CO2 
Dung dich 
Ca(0H)2 

- Tao ket tua CaCOj mau trang ~ 

SO2 
Dung dich Ca(0H)2 

Nu'dc brom 
- Tao ket tua CaSOs mau trang ~~ 
- Nu'dc brom bi mat mau nau do 

Khi 
SO3 

Dung djch BaCb 
hoac Ba(N03)2 

- Tao ket tua BaS04 mau trang 

H2 Bgt CuO - Tao kim loai dong mau do 

CO 
Dot sau do cho 
san pham qua 
nu'dc voi trong 

- Tao CO2 lam nu'dc voi trong hoa due 

NH3 Quy ti'm am - Khi CO mui khai, lam quy ti'm hoa xanh 
Axit Quy tim - Quy tim hoa do 

Bazd 
Quy tim - Quy tfm hoa xanh 

Bazd 
Phenolphtalein - Phenolphtalein hoa hong 

<^ Ky nang giai: 
- Cac dang cau hoi nhan biet thu'dng gap 

• Dang 1: Nhan biet vdi cac hoa chat rieng biet. Vdi dang nay, neu c6 n 
chat ta chi can nhan biet (n-1) chat, chat con lai la chat thu" n. 

• Dang 2: Nhan biet si/ c6 mat cua cac hoa chat trong cung hon hdp hoac 
nhan biet tat ca hoa chat theo yeu cau de bai. Vdi dang nay, neu c6 n 
chat ta phai nhan biet du tat ca n chat. 

- Cac dang bai nhan biet: 
• Nhan biet vdi thuoc thiC khong han che 
• Nhan biet vdi thuoc thi/ han che: hoa chat c6 the do de bai quy dmh sin 

cung CO the do chung ta t i / tim. 
• Nhan biet ma khong si/ dung thuoc thi/ ngoai: trong tru'dng hdp nay ta 

phai lap ma tran gii/a cac chat de giai. 
- Cac bu'dc giai: Trinh bay cac thao tac lam mot each cu the nhu" thi/c nghiem. 

• OockTdebai 
• Xac dinh dang cau hoi 
•Trfch hoa chat ra lam mau thi/ (tri/ chat khQ 
• Chon hoa chat lam thuoc thi/ (tuy thuoc vao yeu cau de bai la c6 han 

che thuoc thi/ hay khong) sao cho phu hdp de tao nen cac dau hieu phan u^S 
ro rang nhu": bay hdi, ket tua, si/ thay doi mau sac 
3 2 8 

• Neu dau hieu phan i/ng c6 du'dc. 
• Viet phi/dng trinh hoa hoc minh hoa cho tCmg hien tu'dng phan i/ng da neu. 

^ Lu'u y: Khi nhan biet chat ran thi ta nen cho chat ran vao nu'dc trade roi 
quan sat, chat nao tan trong nUdc va chat nao khong tan trong nUde de 
chuyen thanh bai nhan biet dung dich quen thuoc. , _ 

^ Bai tap van dung 
Bai 1: Chi dung them nu'dc va axit elohidrie hay nhan biet cac chat ran sau: 

NaCI, Na2C03, Na2S04, BaCOs va BaS04 
^ Phan tich 

Day la bai toan nhan biet vdi cac hoa chat rieng biet, ta chi can nhan biet 4 
chat trong so 5 chat de bai da cho. Va lu'u y d bai nay so lu'dng thuoc thi / la 
han che. 

, ;^ , . . . . . . . 

NaCI 
Na,C03 

• Na^SO^ 
BaCOg 
BaSO^ 

NaCI 
Na^COg 
Na^SO, 

^NaCI 
Na .SO, ; 

BaCOg 
BaSO, ' 

->tan 
'NaCI 
Na^COg 
NajSO^ 

+ kh6ngtan 
BaCOg 
BaSO, 

i-HCI 
->C02 t i a NagCOg + kh6nghi§ntU(?ng NaCI 

t -BaCI , 

CO i la NagSO^ + kh6nghientU(?ngNaCI 

> COg Tia BaCOg + khonghientUPng BaSO^ 

Bai giai 
" Tri'ch moi chat ran mot ft lam mau thi/. 

^ H o a tan cac man thi/vao nu'dc, chia lam 2 nhdm: 
• • N h d m 1: tan gom NaCI, Na2C03 va Na2S04 
" • N h o m 2: khong tan gom BaCOs va BaS04 

Cho cac chat trong nhdm 2 tac dung vdi dung dich HCI, mau c6 bot khi xuat 
îen la BaC03 con lai la BaS04. S O J C , 

BaCOa + 2HCI BaCb + CO2 H2O (1) 

hi 
Cho cac chat trong nhdm 1 tac dung vdi dung djch HCI, mau cd bot khi xuat 
f̂ ien la Na2C03 con lai la NaCI va Na2S04 

^ • • • 3 2 9 



2NaCI + CO2 + H2O NazCOs + 2HCI -
- Cho NaCI va Na2S04 tac dung vdi dung djch BaCb thu 6Mc tCr (1), mau c6 

ket tua trang xuat hien la Na2S04 con lai la NaCI 

Na2S04 + BaClj > BaS04 + 2NaCI i i i i f t . , 0 

Bai 2 : Co 4 lo hoa chat dyng rieng biet: Fe, FezOj , FeCOs, BaCOj . Chi dung 
HCI va Ba(0H)2 hay nhan biet 4 lo mat nhan tren. 

^ Phan t/'ch 
Day la bai toan nhan biet vdi cac hoa chat rieng biet, ta chi can nhan biet 3 

chat trong so 4 chat de bai da cho. Va lu'u y 6 bai nay so lu'dng thuoc thCr la 
han che. 

Fe 

Fe , 03 

FeCOg 

B a C O , 

FeCI^ 

BaCI^ 

Fe 
F e C O , 

t H C I 

B a ( O H ) , 

CO khf la 

Fe 

FeC03 

BaCO, 

FeCI^ 

BaCL 

khong c6 khi Fe^O^ 

khong tham gia iBaCig - ^BaCOg 

St rang xanh F e C L - > F e hay FeCOg 

+ HCI 
H3 

C O , 
+ B, >a(OH)g k h o n g i l a 

CO i l a C O , -

~> Fe 

F e C O , 

Bai g/a/ 

Trich moi chat mot it lam mau thiT 
Lan lu'dt cho dung dich HCI tac dung vdi cac mau thu" 
• Mau thCr tan khong tao ra khi la Fe203 
• Mau thir tan tao khi la: Fe , FeCOj va BaCOj 

Fe203 + 6HCI 2FeCl3 

Fe + 2HCI 

3H2O 

FeCl2 + H2 t 

FeCOj + 2HCI 

BaCOj + 2HCI 

FeCI^ + CO2 T + H2O 

BaClj + CO2 t + H2O 

(1) 

(2) 

(3) 

(4) 

- Cho dung dich Ba(0H)2 Ian lUdt vao 3 dung dich sau phan Crng (2) , (3) va 

(4) neu thay xuat hien ket tua trang xanh, hoa nau trong khong khi do la 

FeCl2 suy ra chat ban dau la Fe hoac FeCOj con lai khong phan iTng la 

BaCb hay BaCOa 

FeClj + Ba(0H)2 -> FeCOH)^ i + BaCI^ 

4Fe(0H), + O2 + 2H2O 4Fe(OH)3 4 
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pe' phan biet Fe va FeC03: ta dan khi thoat ra d phan tTng (2) va (3) qua 
^ung dich Ba(0H)2, khi nao xuat hien ket tua trang la CO2 suy ra chat ban 
(j'au la FeCOs con lai la Fe. 

CO2 + Ba(0H)2 BaC03 i + H^O 

^3J 3: Bang phu-dng phap hoa hoc hay nhan biet s i / cd mat cua cac khi trong 
cung hon hdp gom: CO2; SO2 va CO ? ^ .^.^. , 

^ Phan ti'ch 
pay la bai toan nhan biet vdi cac hda chat trong cung hon hdp nen ta phai 
nhan biet ca 3 chat ma de bai da cho, so lu'dng thuoc thir khong han che. 

(CO2 

SO2 

CO 

C O , 

+ ddBr. 
^ n h a t m a u b r o m ^ S O , 

CO J 

CO — 

- ^ ^ ^ " - ^ CO i la CO2 

^^...^ C O , —'-'^'^-^ CO 4 n h a n biet CO 

Bai giai 

Cho hon hdp qua dung dich nUdc Br2 du", nu'dc Br2 nhat mau chuhg to cd khi SO2 

SO2 + 2H2O + Br2 > H2SO4 + 2HBr 

Cho hon hdp khi con lai qua dung dich nu'dc vol trong du" thay ket tua xuat 
hien chLTng to cd khi CO2. 

—> CaC03 + H2O CO2 + Ca(0H)2 -

Dot chay hoan toan khi con lai roi d i n san pham chay qua dung dich nu'dc 
voi trong du', thay ket tua xuat hien chCrng to khi dem dot la CO. 

2C0 + 0 2 — ^ 

CO2 + Ca(0H)2 

2CO2 

^. CaCOs + H2O 

4 : Cho cac kim loai: Bac, sat, magie va bari. Chi dung dung dich axit 
sunfuric bang , hay phan biet tCrng kim loai tren ? 

^ Phan ti'ch 
^ay la bai toan nhan biet vdi cac hda chat tuy khong cung hon hdp nhuTig 
theo yeu cau de b a i , ta phai nhan biet ca 4 chat ma de bai da cho. Va lu'u 
y 6 bai nay so lu'dng thuoc thLr la han che. 

k h o n g t a n l a A g 
CO i la Ba 

CO t la Feva Mg <^ FeSO^ v a M g S O ^ > 

Fe 
Mg 
Ba 

^ HgSO^ 
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FeSO^ I 

MgSO^ 
Ba{OH)2 

i trSngla MgSO^-> Mg 

4.trangxanhh6anaungoaikh6ngkhilaFeS04^Fe 

Baigiai 
Trich moi kim loai mot ft lam m lu thu'. 
Cho dung djch H2SO4 vao cac mau thCr. 

• Mau khong tan la Ag 
• Mau tao ket tua trang la Ba 
• Mau tan va c6 bpt khi xuat hien la Fe va Mg 

Ba + H2SO4 > BaS04 + H2 

Fe + H2SO4 > FeS04 + H2 

Mg + H2SO4 > MgS04 + H2 
- Cho Ba du" vao dung dich H2SO4, Ipc bo ket tua ta thu du-dc Ba(0H)2 

Ba + 2H2O > Ba(0H)2 + H2 

- Lan lu'cJt cho dung dich Ba(0H)2 vao dung dich FeS04 va MgS04 thu du'dc 

sau cac phan iTng tren. 
, • M a u CO ket tua trang la MgS04, chat ban dau la Mg 

• Mau CO ket tiia trang xanh sau do hoa nau ngoai khong khi la FeS04 

chat ban dau la Fe 
MgS04 + Ba(0H)2 - BaS04 + Mg(0H)2 

FeS04 + Ba(0H)2 - BaS04 + Fe(0H)2 
4Fe(OH)2 + O2 + 2H2O — ^ 4Fe(OH)3 

Bai 5: Co 4 lo mat nhan chiTa 4 dung dich: HCI, H2SO4, Na2C03 va BaCb. Hay 
nhan biet 4 Ip tren bang phu'dng phap hoa hoc ma khong su' dung them 
hoa chat nao khac. 

^ Phan tich 
Day la bai toan nhan biet cac hoa chat rieng biet, khong du'dc su* dung 
them hoa chat ngoai. Vay ta phai lap ma tran giCa cac chat de giai. 

Bai giai 
- Tri'ch moi chat mot it lam mau thiT. 

BaCb Na2C03 
t 

T 

i 
i 
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Tu' bang tren ta thay: 
• 1 Ian tao khi la HCI j ; 
• 1 Ian tao khf va 1 Ian tao ket tiia trang la H2SO4 . 
• 2 Ian tao ket tua trang la BaCb •q ,. 
• 2 Ian tao khi va 1 Ian tao ket tua trang la Na2C03 

( Phu'dng trinh hoa hpc: 

Na2C03 + 2HCI > 2NaCI + CO2 t + H2O 

' BaCl2 + H2SO4 > BaS04 i + 2HCI 

Na2C03 + BaClz > BaCOa i + 2NaCI 

3. Dieu Che cac chat 
cr CC sd ly thuyet: nam viJng tinh chat hoa hpc cua cac hPp chat oxit, axit, 
bazd, muoi, kim loai, phi kim va cac phu'dng trinh dieu che dac biet. 
a) Phu'dng phap dieu che muoi i 
1) Kim loai + axit - Muoi + H2 

• Kim loai dCrng tru'dc H trong day hoat dpng hoa hpc kim Ipai 
• Axit: HCI, H2SO4 loang 

\/idu: Fe + H2SO4 -> FeS04 + H2 

2) Kim loai + axit Muoi + H2O + khi X 
• Axit: H2SO4 dac 
• X la chat khf khac H2 

Vidu: Cu + 2H2S04d$c CUSO4 + SO2 + 2H2O 

3) Oxit bazd + axit Muoi + H2O 

"^idu: ZnO + 2HCI - ZnCb + Hz 
'^)Bazd + axit ^ muoi + H2O 

^!du: Mg(0H)2 + H2SO4 MgS04 + 2H2O 

5) Oxit axit + dung dich bazd - Muoi + H2O 

^idu: CO2 + 2NaOH - Na2C03 + H2O .̂ ,v 

CO2 + NaOH - NaHC03 
^) Oxit bazd + pxitaxit - Muoi ' 

• Oxit bazd cua kim loai kiem va kiem tho 
^'du: CaO + SO2 - CaSOs 

Muoi + axit muoi mdi + axit mdi 

• Dieu kien de phan utig xay ra: phai tao thanh chat bay hdi hoSc chat ket tiia. 

'̂'o'f/.- CaC03 + 2HCI > CaClz + CO2 t + W^O 

BaClj + H2SO4 > BaS04 4 + 2Ha 1 



8) Bazd + muoi — muoi mdi + bazd mdi 
• Dieu kien de phan Lfng xay ra: 
> Hai chat tham gia tan «v mji c>f,' • «̂  > 
>• San pham phai c6 chat ket tua vj r. 

k'/V^; FeS04 + Ba(0H)2 > BaS04 i + Fe(0H)2 

9) Dung dich bazd + oxit lu'dng ti'nh - Muoi + H2O 

V/'du: 2NaOH + AI2O3 - 2NaAI02 + H2O 

10) Dung dich bazd + hidroxit lu'dng tinh - Muoi + H2O 

\//du: Ba(0H)2 + 2AI(OH)3 - Ba(AI02)2 + 4H2O 

11) Dung dich bazd + kim loai c6 hdp chat lu'dng ti'nh - Muoi + H2 

V/'du: 2K0H + 2AI + 2H2O - 2KAIO2 + 3H2 
2NaOH + Zn - Na2Zn02 + H2 

12) Muoi + muoi -• 2 muoi mdi 
• Dieu kien de phan u'ng xay ra: 
'r- Cac chat tham gia phan u'ng phai tan 
> San pham phai c6 chat ket tua 

V/du: BaCb + NazSO^ > BaS04 i + 2NaCI 

13) Muoi + kim loai - muoi mdi + kim loai mdi 
• Dieu kien de phan u'ng xay ra: .4 

> Kim loai tham gia manh hdn kim loai trong muoi 
'r- Mudi tham gia va tao thanh d'eu phai tan 

Vrdu: Fe + CUSO4 - FeS04 + Cu 
14) Kim loai + phi kim -> muoi 
Vfdu: 2Fe + BCb - 2FeCl3 

15) Nhiet phan muoi: •> 

V/'du: 2KCIO3 2KCI + 30^ 

16) Dung djch bazd + phi kim > muoi .0 
i//'du: 2NaOH + CI2 - NaCI + NaCIO + H2O 

V/'du: 2FeCl2 + CI2 - 2FeCl3 
2FeCl3 + Fe - SFeCb 

bj Phifdng phap dieu che bazd 

1) Oxit bazd + H2O - Dung dich bazd 
Vidu: ^ ^ CaO + H2O - Ca(0H)2 

2) Bazd + mudi -» mudi mdi + bazd mdi 

I « Dieu kien de phan u'ng xay ra: • . - . c . 

:̂  Hai chat tham gia tan 
> San pham phai cd chat ket tua 

Vidu: FeS04 + Ba(0H)2 > BaS04 i + Fe(0H)2 , ' 

3) Kim loai + H2O -> bazd + H2 : 

Vidu: 2Na + 2H2O - 2NaOH + H2 , 
4) Oien phan dung dich cd mang ngan: 

Vidu: 2NaCI + 2H2O d'^nphandongdich ^ 2NaOH + H2 + CI2 
• comangngSn '• 

5) Tru'dng hdp dac biet: ^ ' 
Vidu: 4Fe(OH)2 + O2 + 2H2O - 4Fe(OH)3 

NaAI02 + HCI + H2O - AI(0H)3 + NaCI ' 
NaAIOj + CO2 + 2H2O - AI(0H)3 + NaHC03 ^ 
3NaAI02 + AICI3 + 6H2O - 4AI(OH)3 + 3NaCI , 

c) Phitdng phap dieu che axit ' " 
1) Oxit + H2O - Axit ^ ; 
Vidu: CO2 + H2O - H2CO3 

2) Mudi + axit — mudi mdi + axit mdi 
- Dieu kien de phan u'ng xay ra: phai tao thanh chat bay hdi hoac chat ket tua 

Vidu: CaCOj + 2HCI > CaClj + CO^ T + Ĥ O 

BaClj + H2SO4 > BaSO^ i + 2HCI 

3) Phi kim + H2 - Hdp chat khf 
Vidu: CI2 + H2 - 2HCI 
- Dan khi thu du'dc qua nu'dc ta se thu du'dc dung dich axit tu'dng u'ng . 
d) Phu'dng phap dieu che kim loai 

1) Mudi + kim loai — mudi mdi + kim loai mdi 
• Dieu kien de phan u'ng xay ra: 

Kim loai tham gia manh hdn kim loai trong mudi 
r Mudi tham gia va tao thanh deu phai tan . . 

^idu: Fe + CUSO4 - FeS04 + Cu 
2) Khir oxit kim loai diTng sau nhdm d nhiet do cao: 

^idu: FeO + CO Fe + CO2 

3) Oien phan ndng chay mudi clorua (tCr K den Al trong day hoat dpng hda hoc 
cua kim loai): 

^idu: 2NaCI dJ^nphanndngchay ^ 2Na + CI2 " ' 



' 4) Phan Cmg nhiet nhom: dung nhom day kirn loai yeu ra khoi oxit khi nung nong 

Vidu: 8AI + SFCjO^ — ^ 4 A l 2 0 3 + 9Fe 

9- Ky nang giai: 
• Cac dang cau hoi dieu che thu'dng gap: 
• Dieu che chat c6 su" dung hoa chat ngoai 
• Dieu che chat ma khong su" dung hoa chat ngoai ' 
• Cac bu'dc giai: 
• Opck ldebai ^ 
• Xac dinh dang cau hoi dieu che 
• Xac dinh chat can dieu che thupc loai nao (axit, bazd, muoi.... ) 
• Van dung kien thCrc da biet de lap phu'dng trinh hoa hoc. Trong qua trinh 

dieu che chat khong phai chi la mot phu'dng trinh hoa hoc c6 the giai quyet 
du'dc ma doi khi phai trai qua nhieu phu'dng trinh. 

• Lu'u y: Doi vdi dang dieu che ma khong sir dung hoa chat ngoai, ta c6 
the tan dung cac hoa chat ma de bai da cho de dieu che them cac chat can 
thiet de phuc vu cho viec dieu che. 

Bai tap van dung 
Bai 1: Viet 7 phu'dng trinh hoa hoc khac nhau de dieu che khi CO2. 

^ Bai giai 

C + O2 °̂ ) CO2 

CaCOj °̂ ) CaO + CO^ 

CaCOj + 2HCI -> CaClj + COj + HjO 

CuO + CO °̂ ) Cu + CO2 

2C0 + O2 °̂ ) 2CO2 

CaCHCOj)^ °̂ ) CaC03 + CO^ +Hp 

Ca(HC03)2 + 2HCI -> CaCÎ  + 2CO2 + 2H2O 

B̂ i 2: TCr S , Fe , NaCI , MgCOa , H2O c6 the dieu che du'dc nhChng chat khi | 

nao ? Gia SLT dung cu can thiet va cac dieu kien t ° , p , xt la c6 du. 
Bai giai 

- Cac chat khi c6 the dieu che du'dc la: CO2, O2, H2, SO2, CI2, HCI, H2S 

- Phu'dng trinh hoa hoc: 

MgCOs °̂ ) MgO + CO21 

2H2O " ' ^ " P ' ^ " > 2H2T + 02t 

S + O2 '° > SO2 t 

2NaCI ' ^ ' ^ " P ' ^ " ) 2Na + CI2 T ' ''''̂  

H2 + CI2 - ^ - ^ 2HCI t 

H2 + S -^-^ H2S T 

Bai 3: Cho hon hdp A gom CuO va Fe203. Chi dung bpt nhom va dung dich 
HCI. Hay dieu che 2 kim loai Cu va Fe tinh khiet tCr A. 

Bai giai , j . 
, Cho A! tac dung vdi HCI de lay H2 , ^^^^ 

2AI + 6HCI > 2AICI3 + 3H2 

- Dung H2 de khLT hoan toan hpn hdp A dUdc hon hdp B gom Cu va Fe 

CuO + H2 '° > Cu + H2O 
t ° . n « 

H : FezOj + 3H2 — ^ 2Fe + 3H2O 

Hcho hpn hdp B tac dung vdi dung dich HCI, Fe tan het, Ipc lay chat ran 
Hkhdng tan la Cu: 
H|fir Fe + 2HCI > FeCb + H2 

HDien phan dung djch FeCb ta thu dUdc Fe c. 

•I' FeCl2 " ^ " P ' ' " > Fe + CI2 
Bai 4: Chp hpn hdp chat ran gpm: FeS2 ; CuS ; Na20. Chi dUdc dung them 

nude va cac dieu kien can thiet, hay trinh bay phUPng phap va viet cac 
phUdng trinh phan iTng hpa hpc xay ra de dieu che FeS04 va Cu(0H)2 

Bai giai 
" Hpa tan hpn hdp vap nu'dc, tach lay chat ran FeS2 va CuS cpn lai la dung 

dich NaOH 

NazO + H2O - 2NaOH 
Ojen phan nUdc thu du'dc khi H2 va O2 

2H2O " ^ ' ^ " P ' ^ " > 2H2t + O2T 

^ u i i g hpn hdp chat ran FeS2 va CuS trpng O2 du' den phan iTng xay ra hpan 
^oan, thu dUdc khi SO2, hpn hdp chat ran Fe203 va CuO 

4FeS2 + IIO2 °̂ ) 2Fe203 + 8SO2 : : ^ • i ^ -

2CuS + 3O2 °̂ ) 2CuO + 2SO2 ^ • ' r * -
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- Tach lay khf SO2 cho tac dung vdl O2 du" c6 xuc tac, sau do dem hdp nu'dc 
thu du'dc dung dich H2SO4 

SO3 + H2O ^ H2SO4 

- Lay hon hop Fe203 va CuO dem khu" hoan toan bang khi hidro du" d nhiet 

do cao du'dc hon hdp Fe va Cu. + 4^ 

V^-P^ + *° > 2Fe + 3H2O 

CuO + H2 — ^ Cu + H2O 

- Hcvi tan hon hdp Fe va Cu vao dung dich H2SO4 loang thu du'dc d tren thi 
du'dc dung djch FeS04 va tach rieng phan khong tan la Cu 

Fe + H2SO4 - FeS04 + H2 

- Cho Cu tac dung vdi O2 tao CuO, sau do hoa tan CuO vao dung dich H2SO4 

roi cho tiep dung dich NaOH vao loc tach thu du'dc ket tua Cu(0H)2 

2Cu + O2 '° > 2CuO 

CuO + H2SO4 > CUSO4 + H2O 

CUSO4 + 2NaOH > Cu(0H)2 + Na2S04 

Bai 5: Cho luong khi CO du' di qua hon hdp A gom CuO , Fe203 , AI2O3 6 nhiet 
dp cao sau phan iTng thu du'dc chat ran B. Cho B vao dung dich NaOH du", 

^̂ u phan Crng Ipc chat ran C va dung dich D. Tu' C va D hay dieu che ra cac 
v.'-r-i ioai trong A ban dau. 

Baigiai 

- Khi cho CO qua A thi xay ra cac phan uTig 

SCO + FejOj °̂ ) 2Fe + SCOj 

CO + CuO °̂ ) Cu + CO2 

- Chat ran B gom: Fe , Cu va AI2O3. Cho B vao dung dich NaOH du* thi xay ra 

cac phan Crng: 
2NaOH + AI2O3 - 2NaAI02 + HjO 

- Chat ran C gom Fe va Cu, dung dich D gom NaAI02 va NaOH du'. 

- Ngam chat ran C trong dung dich HCI du", Fe tan tao dung dich, Ipc lay chat 

ran khong tan la Cu. 
Fe + 2HCI - FeCl2 + H2 

- Cho FeCl2 tac dung v6i NaOH, Ipc chat ran sau phan iTng dem nung den 
khoi lu'dng khong doi roi cho H2 di qua thu du'dc Fe. 
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FeCl2 + ZNaOH - Fe(0H)2 + 2NaCI 

Fe(OH)2 — ^ FeO + H2O 

FeO + H2 — ^ Fe + H2O 

sue khf CO2 du' vao dung dich D Ipc lay ket tua, nung den khoi lu'dng khong 
^oi roi dien phan nong chay thu du'dc Al. «J y • >;• 

CO2 + H2O + NaAIOj ^ AI(0H)3 + NaHC03 

2AI(OH)3 ^ ° ) AI2O3 + 3H2O 

2AI2O3 ' ^ ' ^ " P ' ^ " > 4AI + 3O2 
4, Giai thich hien tu'c/ng 

r- Cd sd ly thuyet: " ' ' 
• Nam vu'ng du'dc tfnh chat vat ly va tinh chat hoa hpc cua cac Ioai chat 

(dac biet la trang thai va mau sac cua chat) 
• Biet van dung tfnh chat cua tCTng Ioai chat de giai thich 

^ Ky nang giai: ,. 
• Cac dang cau hoi ve giai thfch hien tu'dng: 
• Cho tru'dc hien tu'dng, yeu cau giai thich 
• Neu hien tu'dng va giai thfch 
• Giai thfch cac hien tu'dng trong ddi song 
• Cac bu'dc giai: 

• Opc ky de bai va phan tfch rS; Chat nao cho vao tru'dc ; Chat nao cho 
vao sau; Chat nao phan Cfng tru'dc; Chat nao phan uTng sau; Co chat nao con 
di/sau phan (ing hay khong 

• Neu la dang bai giai thfch hien tu'dng cupc song phai lien he xem hien 
tu'dng do gan lien vdi mang kien thdc nao de c6 hu'dng giai thfch cu the. 

• Neu tiTng hien tu'dng xay ra khi cac chat bat dau tiep xuc vdi nhau cho 
ĉfi khi phan Crng ket thuc. 

•••Lap phUdng tr inh hoa hpc minh chutig 
• Lu'u y: Trong qua trinh phan iTng, c6 the c6 c6 chat con du' sau phan 

'^9 phai chi ra hien tu'dng m6i phat sinh khi con du' chat, luc nay chat vu^ 
'^'^ sinh ra trong dung djch c6 phan uTig tiep vdi chat con du" hay khong. 

Bai tap van dung 
1 : Neu hien tu'dng va viet phu'dng trinh hoa hpc minh hpa khi cho: 

3) Kem vao dung dich dong (II) clorua. 
^) Dong vao dung dich bac nitrat. ,̂  , ; ^ , 
^) Cho natri vao d i dich dong (II) sunfat. ,„ . ^ j , , ; 
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Bai giai 
a) Cho kem vao dung dich CuCb: kem tan dan , dung djch mau xanh nhat dan 

CO mot Idp kim loai dong mau do bam vao thanh kem, ket thuc phan i/ng 
dung dich tao thanh khong mau. 

Zn + CuCb ^ ZnCb + Cu 
b) Cho dong vao dung dich AgNOa: dong tan dan , c6 mot Idp kim loai bac 

mau xam trang bam vao thanh dong, ket thuc phan Ceng dung djch tao 
thanh c6 mau xanh. 

Cu + 2AgN03 - Cu(N03)2 + 2Ag 
c) Cho natri vao dung dich CUSO4: dau tien natri tac dung vdi nu'dc trong dich 

dich, natri tan dan, chuyen dong tron tren mat dung dich, c6 khi xuat hien, 
tao thanh dung dich NaOH. Sau do NaOH tac dung vdi CUSO4 tao thanh ket 
tua mau xanh. - ' 

2Na + 2H2O - 2NaOH + H2 

2NaOH + H2SO4 - Na2S04 + 2H2O 

Bai 2: Hay giai thich hien tu'dng xay ra khi cho them tu" tCr vao dung dich 
NaAI02 tdi du". 

a) Dung dich HCI. b) Khi CO2. 

c) Dung dich AICI3. 
Bai giai 

a) Khi nho dung dich HCI vao dung dich NaAI02 tdi du": dau tien xuat hien ket 

tua trang keo, sau do ket tua lai tan ra 
NaAlO, + HCI + H^O i + NaCI > AI(0H)3 

(trang keo) 

AI(0H)3 + 3HCI - AICI3 + 3H2O 

b) Khi sue khi CO2 vao dung dich NaAI02 tdi du": dau tien xuat hien ket tua 

trang keo, sau do ket tua tang dan theo lu'dng CO2 them vao 

NaAlO, + CO, + 2H2O AI(0H)3 i + NaHCOj 

c) Khi nho dung dich AICI3 vao dung dich NaAI02 tdi di/: dau tien xuat hien ket 
tua trang keo, sau do ket tua tang dan theo lu'dng AICI3 them vao 

3NaAI0, + AlCL + 6H2O 4AI(OH)3 i + BNaCI 

Bai 3: Vi sao ngu'di ta c6 the khac chu' len thuy tinh? 
Bai giai 

- Thuy tinh du'dc xem la mot nguyen lieu dieu ki vi c6 kha nang chong 
mon cao. Khong noi axit hCu cd, cac axit manh nhu" axit clohidric, axî  

sunfuric, axit nitric tham chi la nu'dc cu'dng toan dung de hoa tan van5 
cung khong the an mon thiiy tinh. 
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Cac nha hoa hoc da cho rang thuy tinh la binh du'ng van nang va da bo 
vao do axit flohidric. Khong lau sau, cac binh nay md di. Nguyen nhan la 
do axit HF la axit yeu nhuTig cd ti'nh chat dac biet la an mon thuy tinh vi nd 
tac dung du'dc vdi oxit silic cd trong thanh phan ciia thuy tinh 

Si02 + 4HF -> SiF4 + 2H2O - • ) » 

Ngu'di ta thu'dng Idi dung ti'nh chat nay de khac chiJ len thuy tinh. • * 
g ĵ 4: Vi sao cac con tau thu'dng gan mot mieng kim loai kem d phi'a sau duoi tau ? 

Bai giai 
^ Than tau bien du'dc che tao bang gang thep. Gang thep la hdp kim cua sat, 

cacbon va mot so nguyen to khac. Di lai tren bien, than tau tiep xuc thu'dng 
xuyen vdi nu'dc bien nen sat bi an mon, gay hu" hong. 

- Viec gan them mieng kem la de han che su" an mon vi: kem la kim loai boat 
dong manh hdn sat nen bi an mon, con sat thi khong bi gi. Sau mot thdi 
gian, mieng kem bi an mon thi se du'dc thay the theo dinh ki. Viec nay dd 
ton kem hdn nhieu so vdi siTa chiJa than tau. 

Bai 5: Tai sao khong dung cac do bang nhom de duTig nhOrig chat, dung dich 
cd tinh kiem? 

Bai giai 
- Be ngoai ciia cac do vat bang nhom cd mot Idp nhom oxit rat ben, khd bi 

pha huy. NhUng trong dung kiem Idp oxit bao ve ben ngoai nay se bi pha 
huy. Mat di Idp bao ve nay ma nhom la mot kim loai lu'dng tinh nen se phan 
LTng vdi dung dich kiem theo phu'dng trinh: 

2AI + 2H2O + 2NaOH - 2NaAI02 + 3H2 

- Do do, ngu'di ta khong dung do vat bang nhom de duTig cac chat cd tinh kiem. 
5. Tach chat ra khol hon hdp 
^ Cd sd ly thuyet 

• Trong thi/c te hoa hoc hoac cuoc song, cac chat thu'dng ton tai d dang 
*̂ on hdp cua nhieu chat. Vi vay viec phai tach mot chat hoac nhieu chat ra khdi 
*̂ on hdp la mot viec lam thu'dng xuyen khi nghien CLTU hoa hoc. De lam du'dc 

nay bat bupc ben canh viec phai nam ro ti'nh chat ly hoa cua cac chat 
^hung ta can lu'u y viec hoa chat de tach cac chat. 

• Khi chpn hda chat de tach chat can lulJ y 3 dieu kien sau: ' , , 
'••Chi tac dung len mot chat trong hon hdp (thu'dng la chat muon tach) 
^•San pham tao thanh cd the tach de dang ra khdi hon hdp nhu': ket tua, 
2 dung dich khong tan vao nhau , 

^ ^ T C r san pham tao thanh cd the tai tao lai chat ban dau 



B6i dudng h<?c sink gidi Hoa HQC 9 — Cao CiC Gidc 

Ky nang giai: 
• Cac dang cau hoi th i /dng gSp: 
• Tach rieng mot chat ra khoi hon hdp 
• T a c h rieng tCrng chat ra khoi hon hdp ' - ' 
• Co 2 phi/dng phap tach thi /dng g§p: 

• Phi/dng phap loai JDo: ' 

- Phu'dng phap nay dung de tach mot chat ra khoi hon hdp khi chat c^n 
tach kho hoac khong tham gia phan dug hoa hoc. 

- Sd do tong quat: 

A, B 
+X ' A 

XB 

•=> lii sd do ta thay: muon tach A ra khoi hon hdp A,B ta cho hon hdp vdi x, 
trong do X chi phan iTng vdi B con lai ta thu du'dc A. 

•k Phu'dng phap tai tao: 
- Phu'dng phap nay dung de tach cac chat de tham gia phan ufng hoa hoc 

vdi mot chat trong khi cac chat khac trong hon hdp khong phan Crng. 
- Sd do tong quat: 

A 
- » - A ^ 

A , B XB B 

^ Tu' sd do ta thay: muon tach B ra khoi hon hdp ta cho hon hdp tac dung vdi 
X thu du'dc chat XB, sau do ta tai tao lai B tiT XB. 

• DLTa vao ti'nh chat vat ly c6 4 each tach cd ban: 
• Chu'ng cat: Dung de tach hon hdp gom hai chat long hoa tan vao nhao 

va CO nhiet dp soi khac nhau. 
• Chiet tach: Dung de tach hai chat long khong hoa tan vao nhau 
• Bay hdi: De tach hon hdp gom mot chat ran tan vao trong chat long 
• Lpc: De tach hon hdp gom chat long va chat ran khong tan vao nhau 

• Cac bu'dc giai: 
• Doc ki de bai, xac dinh dang cau hoi 
• Xem cac chat can tach thupc loai chat gi : ran, long, khf, tan hay k 

tan trong nu'dc, de bay hdi hay kho bay hdi 
• Xac dinh phuOng phap can dung, nen chpn phu'dng phap nao toi uU '̂ 

(de thu t hien nhat, c6 the ket hdp nhieu phu'dng phap vus vat ly vu^ hoa hoc) 
• T r i n h bay each lam nhu' thiTc te 
• Viet phu'dng trinh hoa hoc cho tiTng giai doan tach 

(13' 

-rrnKTranj-rrpi 
Lull y khi dung phu'dng phap hoa hoc cac chat khi them vao con dul 

trong dung djch thi cung phai tach ra. , .^H;,.,, 
c * - Bai tap van dung: 
Bai 1: Cho hon hdp A gom Cu va CuO. Trinh bay phu'dng phap 'i6a hoc de thu 

du'dc Cu va CuO tinh khiet tCr hon hdp tren. Viet cac phu'dng ;rinh hoa hoc 
minh hoa. , 

r; Phan tfch 
- De tach Cu ra khoi hon hdp ta dung phu'dng phap loai bo: cho hon hdp tac 

dung vdi dung dich axit dohidr ic HCI, Cu khong tac dung, thu du'dc Cu. 
fCu (Cu 
CuO 

+ HCI-
CuCL 

- Sau do, cho CuCb tac dung vdi dung djch NaOH, roi dun nong ket tua thu 
du'dc ta se c6 CuO ban dau. 

CuCI, +NaOH- ^ C u O - > C u ( 0 H ) 2 -

Bai giai 
- Cho hon hdp tac dung vdi dung dich HCI, dong khong tac dung. Bang each 

lpc dung dich sau phan uTig ta thu du'dc dong kim loai. 

CuO + 2HCI > CuCb + H2O -

g| Lay CUCI2 sinh ra tac dung vdi dung dich NaOH, sau do loc ket tua roi dem 
P nung d nhiet dp cao ta thu du'dc CuO tinh khiet 

CUCI2 + 2NaOH > Cu(0H)2 + 2NaCI 

-> CuO + H2O -Cu(0H)2 -

Bai 2: Mot gdi muoi an cd Ian tap chat la MgCOa, MgS04 d dang bot. Hay trinh 
bay each loai bd tap chat de thu dUde muoi an tinh khiet ? n-w' 

^ P/ian tfch 
~ Trong bai nay ta ehu yeu loai MgCOs va MgS04 bang each chuyen thanh 

muoi elorua va loai bd cac ket tua 

NaCI 

MgCQj 

MgSO^ 

>Ha 

NaCI 

MgCI^ 

MgSO^ 

HCIdU 

NaCI 

MgCl2 
HCIdU 

[BaCl j dU 

+ BaS04 ^ 

Sau do cho cac muoi elorua tac dung vdi NazCOj loai bd ket tua se thu du'dc 
NaCI • :?t 
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NaCI 
MgCl2 _ 
HCIdi/ " 
BaClj di/ 

NaCI 
Na2C03 di/ 

HCIdi/ 

tNa2C03 
NaCI 
NajCOgdir+MgCGj Ĵ  + BaCOj i 

HCIdL/ 

+ HCI NaCI 

. . 6V 

.!K>i1 /if' • 

Bai giai ,; 
- Cho hon hdp tac dung vdi dung dich HCI dLf, MgC03 tan het 

MgCOa + 2HCI > MgCb + CO2 + H2O 

- Cho dung dich sau phan iTng vao dung dich BaCb du*, MgS04 phan iTng tao 

ket tua BaS04 

BaCb + MgS04 > BaSÔ  + MgCb 

MgCb + NazCOs > MgCOj + 2NaCI 

BaCbdu + Na2C03 > BaCOs + 2NaCI 
- Loc bo ket tua sau do cho dung dich thu du'dc vao HCI roi c6 can dung djch 

sau phan iTng ta thu du'dc muoi an NaCI tinh khiet 

NasCOsd̂  + 2HCI > 2NaCI + CO2 + H2O 

Bdi 3: Mot m l u hcJp kirn d dang phoi bao gom cac kim loai sau: Bac, dong, 
magie, nhom va sat. Hay trinh bay phu'dng phap hoa hoc de tCi' hdp kim do 
CO the dieu che du'dc: 

a) Bac tinh khiet. b) CuO tinh khiet. 

c) AI2O3 tinh khiet. 
^ Phan tich 

- Muon CO du'dc bac tinh khiet va CuO tinh khiet la dau tien ta phai lam sao 
de tach 2 kim loai Ag va Cu ra khoi hon hdp ban dau. Cu the 6 day ta dung 
phu'dng phap loai bo cho tac dung v6i axit HCI thi 2 kim loai nay khong 
phan LTng sau do ta se tai tao lai. 

- Oe CO du'dc AI2O3 tinh khiet ta chu y den tfnh chat lu'dng tinh ciia nhom de 
tao AI(0H)3 sau do phan hiiy se c6 AI2O3 

[Ag 
[MgCÎ  . 

a) 
Cu 
Mg 
Fe 
Al 

+ HCI 

Cu' 
Ag! 

FeClj 

AlCL 

Cu 
Ag 

Cu(N03)2 + Ag 
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b) Cu(N03)2 

MgCÎ  
cl FeCL — 

NaOH -> Cu(OH)2 ^CuO 

NaOH 

AlCL 

NaAI02 
NaOH 

^C02 

Mg(0H)2 jNaAlO 
Fe(0H)2 ^ [NaOH 

NaHC03 

AI(0H)3 - " -> AI2O3 

-SDH. ^.O, 

'•1 

Bai giai - 0 J -
a) Cho mau hdp kim tac dung vdi dung dich HCI, Ipc ket tua, rtfa ket tua thu 

du'dc Ag va Cu. Dung dich nu'dc Ipc (1) gom: MgCb, FeCb va AICI3 , 

Mg + 2HCI 

Fe + 2HCI 

2Ai + 6HCI 

MgCb + H2 

FeCb + H2 

2AICI3 + 3H2 

HL§y ket tua thu du'dc cho tac dung vCra dii vdi dung dich AgN03, Ipc ket tua 
B̂fau phan LTng thi thu dUdc bac tinh khiet. Dung dich nu'dc Ipc (2) la 

H:u(N03)2 

Cu + 2AgN03 > Cu(N03)2 + 2Ag 
DjLay dung dich nuoc Ipc (2) cho tac dung vdi dung dich NaOH, Ipc ket tiia, 

say kho roi dem dun nong se thu du'dc CuO tinh khiet. 

Cu(N03)2 + 2NaOH > Cu(0H)2 + 2NaN03 

^ — > CuO + H2O Cu(0H)2 -

c) Lay dung dich nUdc Ipc (1) tac dung vdi dung dich NaOH du'. Lpc bo ket tua, 
lay dung dich nu'dc Ipc gom NaAI02 va NaOH du" cho tac dung vdi CO2. Lpc 
lay ket tua dem dun ndng thu du'dc AI2O3 

NaAi02 + CO2 + 2H2O ^ AI(0H)3 i + NaHC03 

NaOH + CO2 

2AI(OH)3 — ^ 

NaHC03 

AI2O3 + 3H2O 

4: Co hon hdp gom: MgO, AI2O3 va Si02. Lam the nao de thu du'dc tu'ng 
chat trong A? 

jt: Piian ticti 
^au tien ta dung phu'dng phap loai bd : cho hon hdp tac dung vdi dung 
dich HCI de tach Si02 vi Si02 khong phan uTig. Sau do cho dung dich thu 
du'dc tiep tuc tac dung vdi dung dich NaOH de tiep tuc tach MgO va AI2O3 



Si02 
AI2O3 + HCI-

MgO 

ddA + NaOH-

Si02 :kh6ngtan 

ddA:AICl3 va MgCl2 

i B:Mg(0H)2 
ddC:NaAI02;NaOHdi/ 

B -^MgO 

-^AIjOj ddC + C02 >AI(0H)3-

Ba/g/ai 

- Cho hon hdp MgO, AI2O3 va SiOa qua dung djch HCI : AI2O3 va MgO tan het 

tao dung dich A, loc lay chat ran khong tan la Si02. 

MgO + 2HCI > MgCl2 + H2O 

AI2O3 + 6HCI > 2AICI3 + 3H2O 

- Cho dung dich A tac dung vdi dung dich NaOH du" thu du'dc ket tua B va 

dung dich C 

MgCl2 + 2NaOH > Mg(0H)2i + 2NaCI 

AICI3 + 3NaOH > AI(0H)3i + 3NaCI 

AI(0H)3 + NaOH > NaAIOj + 2H2O 

- Loc lay B nung den khoi lu'dng khong doi thu du'dc MgO 

Mg(0H)2 MgO + H2O 

- Sue CO2 vao dung dich C, Ipc lay ket tua AI(0H)3 

NaOHd^ + CO2 > NaHC03 

NaAI02 + CO2 + 2H2O > AI(0H)3i + NaHCOj 

- Nung ket tua den khoi lu'dng khong doi thu du'dc AI2O3 

2AI(OH)3 AI2O3 + 3H2O 

Bai 5: Hon hdp A gom cac chat ran Na2C03, BaC03 va MgC03. B§ng each n?̂  

CO the tach tCr A cac kim loai rieng biet ? 
^ Phan tich 

- 6 bai nay tCr hon hdp cac muoi cacbonat ban dau ta phai tach ra thanh 
kim loai. 6 day chii yeu ta chuyen cac muoi cacbonat thanh muoi cIĈ J 
sau do dem dien phan nong chay de thu kim loai. 

TNHH MTVDWU Khang VK 

Na2C03 
J 

Na2C03 :tan 
BaCO, + H , 0 -

BaCOo-MgCO,: khong tan MgC03 3 a 3 

Na,CO, )NaCI >Na 

BaC03 ,0 [ B a O ^H20 _ ^ j B a ( O H )2 'Vi'̂  

MgC03 [MgO [MgOikhongtan 0 0.. 

Ba(0H)2 > BaCb > Ba 

MgO ) MgCb > Mg i . ; 

Bai gia i 
~ Hoa tan A vao nu'dc, Na2C03 tan thanh dung dich, loc lay chat ran khong 

tan. Lay dung dich thu du'dc cho tac dung vdi dung dich HCI du', c6 can 
dung dich roi dien phan nong chay se thu du'dc natri. 

Na2C03 + 2Ha > 2NaCI + COzt + H2O 

2NaCI ^ 2Na + CI2 ' ' 

- Nhiet phan hoan toan hon hdp chat ran thu du'dc MgO va BaO 

MgC03 '° > MgO + CO2T 

BaC03 °̂ ) BaO + C02t 

- Hoa tan chat ran thu du'dc vao n^dc, BaO tan thanh dung djch Ba(0H)2 , 
loc lay chat ran la MgO. Cho dung dich Ba(0H)2 thu du'dc tac dung vdi HCI 
du, CO can dung dich sau phan iTng roi dien phan se thu du'dc bari. 

BaO + H2O > Ba(0H)2 

Ba(0H)2 + 2HCI > BaCb + 2H2O 

BaCl2 > Ba + CI2 ''̂  

- Lay chat ran MgO cho tac dung vdi dung djch HCI, c6 can dung dich sau 
phan LTng roi dien phan nong chay thu du'dc Mg 

MgO + 2HCI > MgCl2 + H2O 

MgCb > Mg + CI2 

6. Tim ki hieu hoa hpc va ten kim loai 
*• Cd sd ly thuyet: 

• Moi mot nguyen to hoa hoc chl c6 mot gia tri nguyen tu' khoi duy nhat. 
Dya vao gia tri nguyen khoi ta se xac dinh ten nguyen to. Vi vay bai toan 
t'm ki hieu hoa hoc \.\S do xac djnh ten kim loai la bai toan chu yeu la lap 
Phucfng trinh toan hoc de tinh nguyen tu" khoi. 



Bdi dUdng HQC sink gidi Hoa hoc 9 - Cao CU Uidc 

• Cac cau hoi thirdng gap: 

• Tim ki hieu hoa hoc ci ia kim loai ^ 

• Tim cong thiTc hoa hoc cua oxit bazd 

• Tim cong thiTc hoa hoc cua muoi 

" Ky nang giai: 

• Chuyen dO" kien bai toan ve so mol 

• Lap phu'dng trinh hoa hoc 
• Thiet lap bieu thiTc the hien moi lien he giiJa khoi lu'dng mol M cua kim 

loai vdi hoa tri n ci ia no. Sau do lap bang vdi n Ian lu'dt bang 1, 2, 3 va chon 

2 3 

M 

• Lu'u y: Vdi tru'dng hdp dot chay kim loai neu the n = 1, 2, 3 ma khong 

thoa man nghia la kim loai phan iTng vdi oxi theo 2 hoa tri. Khi do ta phai lay 

g 
gia tri n = -

* Bai tap van dung 

Bai 1: Cho 41, Ig kim loai tac dung vdi axit clohodric HCI du" thu du'dc 6,72 lit 

khi (dktc). Xac djnh kim loai tren ? 
^ Phan ti'ch 

- Tom tat d'e bai: 41,Ig kim loai + HCI du" - 6,72 lit H2 . Tim kim loai. 

- Doi tat ca du' kien ciia de bai thanh so mol, sau do thiet lap bieu thiTc the 

hien moi lien he giiJa khoi lu'dng mol M ciia kim loai vdi hoa tri n cua n 6 . 

- Lap bang gia tri. 
Bai giai 

- Goi kim loai c6 ki hieu la M vdi hoa tri n va so mol a. Ta c6 phu'dng trinh 

hoa hoc: ^ _ 

2M + 

2 mol 

a mol 

2nHCI 2MCL nH2 

nmol 

an 
mol 

So mol hidro sinh ra: nn̂  = ^ = = °'^ 

^ a = M (1) BJ 

an = 0,3 

- Ta lai c6: a 41,1 
M 

(2) 

- TCr (1) va (2) ta c6: M = 68,5n 

n 1 2 3 
M 68,5 137 205,5 

Ket qua Loai Bari Loai 

- Vay kim loai M can tim la Bari c6 hoa trj II. 

gaj 2: Dot chay bot kim loai M trong khong khi, thu du'dc oxit ci ia no, trong 

do oxi chiem 20% khoi lu'dng. Hay xac dinh kim loai do ? 

^ Ptian tict) 

_ Tom tat d'e bai: M + O2 - oxit. Biet: mox, = 0,2 moxit .Tim kim loai. 

- Lap phu'dng trinh hoa hoc, lap bieu thiTc lien he khoi lu'dng giO'a oxi va oxit 
chuyen doi thanh bieu thCrc the hien moi lien he giiJa khoi lu'dng mol M cua 
kim loai vdi hoa tri n cua no. 

- Lap bang gia tri. 

Bai giai • n 
- Goi kim loai c6 ki hieu la M vdi hoa tri n . Ta c6 phu'dng trinh hoa hoc: 

4M + n02 2M20n 

- Khoi lu'dng mol cua oxit: 2M + 16n 

- Khoi lu'dng cua oxi trong Imol oxit: 16n 

16n - Theo de bai ta c6: = 0,2 =̂  M = 32n 
2M + 16n 

- Vi M la kim loai nen: n c6 the = 1 ; 2 hoac 3 

n 1 2 3 
M 32 64 96 

Ket qua Loai Dong Loai 

- I " V ' ' ' <- a u u i i y l l U d \.\\. 

âi 3: Cho 2,016g kim loai M tac dung het vdi oxi thu du'dc 2,784g chat ran. 
Hay xac dinh kim loai M ? 

Ptian tfcti ' 
" Tom tat de bai: 2,016g M + O2 - 2,784g oxit. Tim kim loai M 

Lap phu'dng trinh hoa hoc, dung dinh luat bao toan khoi lu'dng tinh khoi 
'iJ'Ong cua oxi. Di/a vao moi quan he giiJa cac so mol chuyen doi thanh bieu 
'̂ hCrc the hien moi lien he giiJa khoi lu'dng mol M cua kim loai vdi hoa tri n 
cua no. 

Lap bang gia tri. 
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Bai giai 

- Gpi kim loai c6 ki hieu la M vdi hoa trj n va so mo! a. 

Ta CO phi/dng trinh hoa hoc: 

4M + nO^ °̂ ) ZMjOn 

4mo l nmol 2mol 

amol — mol 
4 

- Theo dinh luat bao toan khoi li/dng ta c6: mn + moxi 

=> moxi = 2,784 - 2,016 ^ moxi = 0,768 (g) 

r - ~ 1 - rn 0,768 „ 
- So mol oxi: ng^ = — = =0,024(mol) 

, a.n ,̂  0,096 
- Ta co: — = 0,024 a -̂ ^ (1) 

4 n 

- " a : a . i ^ (2) 
M 

- Tu" (1) va (2) ta c6: M = 21n 

- Vi M la kim loai nen: n c6 the = 1 ; 2 hoac 3 

n 1 2 3 

M 21 42 63 

Ket qua Loai Loai Loai 

- vi ca 3 gia tri n = 1,2,3 khong thoa man nghia la kim loai phan Lfng vdi oxi 
g 

theo 2 hoa tri => n = — => M = 56 

- Vay kim loai M can tim la sat. 

Bai 4: Cho 0,552g kim loai M tac dung hoan toan vdi nu'dc thu du'dc dung dich 

A va V lit khi hidro (dktc). Trung hoa dung dich A bang lu'dng vu'a du axit 

clohidric roi c6 can can than dung dich sau phan uTng thu du'dc l ,404g muoi 

khan. Hay xac dinh kim loai M va tinh V . 

^ Phan tich 

- Tom tat de bai: 0,552g M + H2O - ddA + V lit khi 

ddA + HCI - l ,4040g muoi khan. Tim kim loai M. V = ? 

- Lap phu'dng trinh hoa hoc. DiTa vao moi quan he giCa cac so mol chuyen 

doi thanh bieu thiTc the hien moi lien he giiJa khoi lu'dng mol M cua kim loai 

vdi hoa tri n cua no. 

- Lap bang gia tri. 

MS) . w r v 

= m I oxit 
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phu'dng trinh hoa hoc: 
Bai giai 

2M + 2nH20 2M(0H), + nH^ 
2 mol 2nmol 2 mol nmol 

amol amol 
an 
— mol r 

M(OH), + nHCI — > MCI, + nH^O 

Imo l nmol Imo l nmol 
amol amol 

g _ 0,552 1,4040 

M M + 35,5n 
M = 23n 

_ vi M la kim loai nen: n c6 the = 1 ; 2 hoac 3 

n 1 2 3 
M 23 46 69 

Ket qua Nhan Loai Loai 

- Vay M la kim loai natri 

- The t i chcua hidro: VH^ =V = n.22,4 = y . 2 2 , 4 = 22,4 = 0,2688 (lit) 

Bai 5: Cho mot lu'dng oxit sat vao ong su", nung nong d nhiet do cao roi cho 

luong khi du" CO di cham qua ong SLT de khLT hoan toan sat oxit thanh sat 

kim loai. Khi CO2 di ra khoi ong SLT du'dc hap thu het vao binh di/ng ludng 

du" nu'dc Vdi trong thu du'dc 13,5g ket tua trang. 

a) Viet cac phu'dng trinh hoa hoc xay ra ? 

b) Xac djnh cong thCrc ci ia sat oxit ? Biet neu cho lu'dng sat trong ong sii 

tac dung hoan toan vdi axit clohidric thi thu du'dc 2,268 lit khi hidrd (dktc). 

^ Phan tich 

" Tom tat de bai: FexOy + CO - Fe + CO2 

CO2 + Ca(0H)2 - 13 ,5gke t tua 

Fe + HCI - 2,268 lit khi hidro 

Lap phu'dng trinh hda hpc, chuyen dxi kien bai tdan ve so mol. Di/a vao dO' 

'̂ ien de bai lap ti le giu'a x, y de tim x,y. 

Bai giai 
f'hu'png trinh hda hpc : 

FexOy + yCO - xFe + 

J k CO2 + Ca(0H)2 - CaCOj 
yco2 

+ H20 
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- So tnol CaCOa: o^,^o, = ̂  = ̂  = 0,135(mol) 

- So mol hidro: n^^ = 2 2 4 

M 100 

V 2,268 
22,4 

Fe + 2HCI 

I m o l 2 mol 

0,10125 mol 

= 0,10125(mol) 

> FeCl2 

I m o l 
2̂ 

I m o l 
0,10125 mol 

CO2 + 

Imo l 

0,135mol 

I m o l 

Ca(0H)2 

Imo l 

yCO 

ymo l 

- Ta c6: np̂  = 
0,135x 

= 0,10125 = ^ - = T 
y 4 

CaCO^ 

Imo l 

0,135mol 

xFe + 

xmol 
0,135x 

y 

y . 4 

+ H2O 

I m o l 

yCO^ 

ymo l 

0,135mol 

- Vay cong thiTc hoa hoc cua oxit sat la: Fe304. 
7 . Nong do dung djch 

^ Cd sd iy thuyet: 
• Khai niem v'e dung dich: 

- Chat tan la chat c6 kha nang hoa tan trong dung moi 
- Dung moi la chat c6 kha nang hoa tan chat tan de tao thanh dung djch. 
- Dung dich la hon hdp dong nhat cua dung moi va chat tan. 

• Nong do phan t ram: (C%) 
- Nong dp phan tram la khoi lu'dng chat tan c6 trong lOOg dung dich. 

m ^ . 1 0 0 % 
C% = _ ' " c t 

m 

met: la khoi lu'dng chat tan 
mdd: la khoi lu'dng dung dich 

- Oe tinh khoi lu'dng dung dich, ta c6 cac cong thCrc: = met + mdn 

mdd = V. d (vdi d la khoi lu'dng rieng cua dung dich do) 

• Nong do mol: (CM) 

- Nong dp mol la so mol chat tan c6 trong 1 Ift dung dich: C „ 
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a- Ky nang giai: 
p^ug 1' SI/hoa tan ho$c sittrgn Ian khong xay ra phan uHg 

Khi trpn hai dung dich khac nhau ma khong xay ra phan iTng thi lu'dng 
chat tan khong thay doi, chi c6 khoi lu'dng dung dich thay doi (giong nhu' sy 
pha loang dunng dich) dan den thay doi nong dp. 

p^ng 2: Sy'hda tan hoac siftrgn Ian cd xay ra phan &ng 
- Khi SLf hoa tan hoac sy trpn Ian hai dung dich c6 xay ra phan uTng, neu 

san pham tao thanh c6 chat khong tan hoac chat khi, nhUng chat nay thoat ra 
khoi dung dich nen khi tinh khoi lu'dng dung dich sau phan iTng phai lay khoi 
Ij-cfng cac dung dich hoac cac chat tham gia phan iTng trCr di khoi lu'dng chat 
ket tua hoac chat khi thoat ra. 

- Khi hoa tan mot chat ran hoac chat khi vao chat long thi no! chung the 
ti'ch dung dich coi nhu' bang the tich chat long. Nhu'ng neu de cho khoi lu'dng 
rieng cua dung dich thu du'dc thi phai tinh khoi lu'dng dung dich tao thanh roi 
mdi suy ra Vdd. 

Dang 3: Sit pha loang hoac cd dac dung dich 
- Khi pha loang hoac c6 dac dung djch, khoi lu'dng chat tan khong thay 

doi khi do ta c6 the ap dung cong thuTc pha loang hoac c6 dac nhu' sau: 
• Doi vdi nong dp phan t ram: 

Dung dich dau "^^^^^^^ > Dung dich sau 

Khoi lu'dng dung djch mi m2 = mi ± m 

Nong dp phan tram ai 32 

Khoi lu'dng chat tan khong thay doi nen: mi.ai = m2.a2 

• Doi vcfi nong dp mol: 

Dung dich dau ^^""2° > Dung dich sau 
The tich dung djch Vi V2 = Vi ± V 

Nong dp mol Ci C2 

So mol chat tan khong thay doi nen: Vi.Ci = V2.C2 

• Cac bu'dc giai: 
- Chuyen dO' kien bai toan ve so mol 
- Lap phu'dng tr inh hoa hoc 
- Xac dinh ro trong dung djch gom c6 nhu'ng chat tan nao . i, 

- Tuy tCrng dang bai nong dp ma ap dung cong thufc cu the de t inh. 
• Lull y: 
•••Khi hoa tan c ' : . csa t vao nhau thi phan utig c6 xay ra hay khong 



• Chat hoa tan luc dau va chat tan trong dung djch c6 the la khac nhau. 
• Neu can ti'nh nong do dung dich sau phan Crng phai ti'nh lai khoi lu'dng 

dung dich sau phan Crng: lu'u y trCr lai khoi lu'dng chat ket tua va chat khf c6 
trong san pham. 

• Khi hoa tan chat ket tinh vao nu'dc, chang han hoa tan CUSO4.5H2O vao 
nU'dc thi: = Vn^^^^^ ; Vdd = Vpu'dc ket tmn + Vnu ĉic noa tan 

Bai 1: Hoa tan 0,5 mol Na2CO3.10H2O vao 200g nu'dc du'dc dung djch A. Ti'nh 
nong do % , nong do mol va khoi lu'dng rieng cua dung dich ? 

jsi Phan tich 

- Tom tat de bai: 

0,5mol NazCOa.lOHzO + 200g HjO > dd A 

CM ; C% ; D cua A = ? 
- Chuyen du" kien cua bai toan ve so mol, ti'nh khoi lu'dng dung djch, the ti'ch 

dung dich tCr do ti'nh CM ; C% va D 
Bai giai 

- Taco: n̂ â coa =0,5(mol) 

mNa2C03 = 0,5.106 = 53(g) 

'^Na2CO3.i0H2O=0'5.286 = 143(gy 

- Khoi lu'dng dung dich sau khi hoa tan: mdd = 143 + 200 = 343 (g) 

- Nona dp % cua dung dich A: . , " ^ , 1 5 . 4 5 % 

- Khoi lu'dng nu'dc c6 trong muoi ket tinh: 

mH2o=0,5.18.10 = 90(g) 

iTidd nu-dc = 90 +200 = 290 (g) 

^ d H 2 O = ^ = ^ = 290(ml) 5. :/ 

- Nong do mol cua dung dich A: C^ ĴA V̂"̂ "̂̂ '̂ ^ "̂̂ ^ 

- Khoi lu'dng rieng cua dung djch A: =^^^=|^=l,18(g/ml) 

gai 2: Cho 8g SO3 tac dung het vdi 92ml nu'dc (c6 d-lg/ml) thu du'dc dung 
dich A. Cho 6,2g Na20 hoa tan hoan toan vao 93,8ml nu'dc thu du'dc dung 
dich B. Trgn mot nCra dung dich A vdi mot nCha dung dich B thu du'dc dung 
dich C. 

a) Tinh nong dp phan tram cua dung dich A va dung dich B ? 
b) Ti'nh nong do mol cua dung dich C ? 

ei Phan tich 

_ Tom tat de bai: 

8g SO3 + 92ml H2O > ddA 

6,2g Na20 + 93,8ml HjO > ddB 
IA + IB >ddC 

Dnu-dc = 1 g/ml 

C% cua A , B ; CM cua C = ? 

- Chuyen du' kien cua bai toan ve so mol, xac dinh chat du". Ti'nh nong do mol 
cua cac chat. 

Bai giai 

a)Tac6: Hgo^ = A^O,l(mol) 

W' "̂ 3̂20 = 0,1 (mol) 

rrin̂ dc/A = 92 . 1 = 92 (g) 

mnadc/B = 93,8 . = 93,8 (g) 

- Ca 2 tru'dng hdp tao thanh dung djch A va B nu'dc deu cd du". VI vay ta ti'nh 
theo SO3 va Na20 

SO3 + H2O ^ > H2SO4 . 

t lmol Imol Imol 
0,1 mol 0,1 mol 

Nâ O + Ĥ O , ZNaOH 
Imol Imol 2mol r r -
0,1 mol 0,2 mol i-

l̂ ong do dung dich cua A, B 

C % , = ^!W^O%_o^l.98.iooo/„ 
m . . Q-) . Q '° n̂ ddA 92 + 8 

Co/og = "^NaoH-100% 0,2.40.100% 
fTiddB 93,8 + 6,2 ~ °̂ 



B5i du5ng hoc sin!: gidi Hoa ngc y - L a o L -M ' tj"«c 

b) Ta CO 
1 [H2SO4 :0,05 mol 1 ^ 

H20:46 ml 

ddC 

NaOH: 0,1 mol 
H20:46,9 ml 

H2SO4 + 2NaOH 

Imol 2 mol 

0,05mol 0,1 mol 

Vddc = 46 + 46,9 = 92,9 (ml) 

0,05 

-> Na2S04 + 2H2O 

Imol 2 mol 

0,05 mol 

CM ;dc = - = 0,54(M) 
0,0929 

Bai 3: Them 194 ml dung djch Ba(0H)2 4,3% (d=l,03 g/ml) vao 250 ml dung 
dich Mg(N03)2 0,1M thi the ti'ch dung dich tao thanh giam di 4ml. Tinh nong 
do mol cua cac chat thu du'dc sau phan Crng ? 

^ Phan tich 

- Tom tat de bai: 

194 ml Ba(0H)2 4,3% (d=l,03g/ml) + 250ml Mg(N03)2 0,1M -> A V l = 4ml 

CM cua dung dich sau phan LTng = ? 

- Chuyen du' kien cua bai toan ve so mol, xac djnh chat du'. Ti'nh nong do moi 

cua cac chat. 
Bai giai 

a c6: m,,33(OH)2 =V.d=194.1,03=199,82(g) 

C%.m,, 4,3.199,82 
mBa(0H)2 - mn - mn 100 

m 8,59 

100 

= 0,05 (mol) 
'Ba(0H)2 ~ [V| ~ 171 

nMg(NO3)2=CM-V = 0,1.0,25 = 0,025(mol) 

Phu'dng trinh hoa hoc: 

Ba(0H)2 + Mg(N03)2 > Mg(0H)2 

Imol Imol Imol 

0,025 mol 0,025 mol 0,025 mol 

Ba(N03)2 

Imol 

0,025 mol 

- TCr phu-dng trinh hoa hoc, ta thay Ba(0H)2 du" 

- Cac chat sau phan Crng: Ba(N03)2 - 0,025 mol va Ba(0H)2 du' - 0,025 mol 

- The tfch dung djch sau phan Ceng: V = 194 + 250 - 4 = 440 (ml) 

- Nong dp mol cua cac chat sau phan Crng: 

CMBa(N03)2=V = ̂  = °'°5^(^> 

0ai 4 : A la dung dich HCI; B la dung djch HNO3. Trpn 400g A vdi lOOg B du'dc 
dung dich C. Lay lOg C cho vao 990g nu'dc du'dc dung dich D. Oe trung hoa 
80g dung dich D can 50ml dung dich NaOH 0,1M va thu du'dc 0,319g muoi 
khan sau khi c6 can. Tinh nong dp phan tram dung dich A va dung djch B ? 

^ Phan tich 
, Tom tat de bai: 

A: dd HCI ; B: dd HNO3 

400g A + lOOg B > dd C 

lOg C + 990g H2O > dd D 

80g dd D + 50ml dd NaOH 0,1M > 0,319g muoi 

C% cua A va B ? 

- Day la dang toan nSng dp khi pha trpn khong xay ra phan Cmg, du^ vao so 
mol NaOH va khoi lUdng muoi ta tim du'dc khoi lu'dng cua HCI va HNO3 tCr 
do tinh nong dp % cua A, B. 

Bai giai 

- 400g A + lOOg B > 500g C 

Vaytrpng lOgCcp : 1^3^ + 990g H2O > lOOOg dd D 
2gB 

Vay trpng 80g D CP: | ° ' ^ 9 A 
[0,16gB 

HNaOH = 0,05 . 0,1 = 0,005 (mpl) 

Gpj X, y Ian l̂ dt la sp mpl cua HCI va HNO3 CP trpng 80g dung djch D 

~ Lay 80g D + NaOH: 

HCI + NaOH > NaCI + H2O 

Impl Impl Imol Imol 

xmol xmol xmol xmol 

HNO3 + NaOH > NaNOj + Ĥ O 

Imol Imol Imol Imol 

ymol ymol ymol ymol 
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- Ta c6: x + y = 0,005 
58,5x + 85y = 0,319 

HCI:0,004mol 
HNO3 :0,001mol => 

x = 0,004 
y = 0,001 

HCI:0,146g 
HNO3 :0 ,063g 

- Nong dp phan tram cua dung dich A,B: C%A = 

C%B = 

0,146.100% 
0,64 

0,063.100% 
0,16 

= 2 2 , 8 % 

= 39,375% 

Bai 5: Lay mot lu'dng nho hon hdp A gom Mg va Fe d dang bot tac dung vi/a 
6u vdi dung dich H2SO4 19,6% thu dMc dung dich B trong do nong dp cua 
FeS04 la 7,17% 

a) Hay tfnh npng dp % ciia muoi MgS04 trong dung dich B ? 
b) Lay l,92g A cho tac dung vdi 100ml dung dich CUSO4 IM khi khuay deu 
de cac phan uYig xay ra hoan toan. Hay tfnh nong dp mpl cua cac chat tan 
thu dUPc trpng dung dich sau phan u'ng biet rang the tfch thi/c te thay doi 
khpng dang ke ? 

^ Phan tich 

Tpm tat de bai: 

a) HhA 
Mg: X mpj 
Fe :ympl 

Mg 

+ H2S04l9,6% >ddB 
MgSO^ - C % = ? 

FeSO^ 7,17% 

b) l,92g^p^^ + 100mlCuSO4lM-

- Tfnh khpi lu'dng dung dich H2SO4 va khpi lUdng dung dich sau phan u'ng theo 
X, y. DUa vap npng dp FeS04 tfnh x thep y. Lap bleu thiTc tfnh npng dp MgS04. 
- Lap phUdng trinh giai tim x, y. Tfnh sp mpl CUSO4 dU. Tfnh npng dp mpl cua 
cac chat thep yeu cau de bai. 

Bai giai 

a) Phu'dng trinh hpa hpc: 

Mg + H2SO4 > MgSO^ + H2 

Impl Imol Imol Imol 
xmol xmol xmpi xmpi 

Fe + H2SO4 > FeSO^ + Hj 

Impl Impl Impl Impl 
ympi ympi ympi ympi 
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mrt.100% 98(x + y).100 , 
, T a c p : m , , H , s o 4 = c % ^ — ^ 9 ; ^ = 500(x + y) 

mdd sau phan irng = m̂ g + mpg + mjjjjn^S04 ~ "^"2 

= 24x + 56y + 500(x + y) - 2x - 2y = 522x + 554y 
152y . l00% 

'-^°^=522x+554y=^'^^^° 

120x . l00% 120.3y.l00 

^, -522^r ;5547^522.3y.554y=^''^^°^° ^, 

b )Tacp : nc,so4 =C„.V = 1.0,1 = 0,1 (mpl) 

|24x + 56y=1,92 ^ fx = 0,045 mpl 
x = 3y 

PhUdng trinh hpa hpc: 

Mg + CUSO4 

Imol Imol 

0,045mol 0,045mol 

Fe + CUSO4 — 

Imol Imol 

y = 0,015 mpl 

> MgSO^ + Cu ; 

Impl ImpM 
0,045mol 

^ FeSO^ + Cu 

Imol Imol 
0,015mol WL 0,015mol 0,015mol 

PiiS04d- = O'l - (0'045 + 0,015) = 0,04 (mol) 

• [MgSO^ : 0,045 mol 

Blu phan Crng: JFeSO^: 0,015 mpl 

P [cuSO^d-: 0,04 mpl 

Npng dp mpl cue cac chat sau phan u'ng: C,̂ gsô  =.̂ =̂ 1̂̂  = 0,45(M) 

n 0,015 
-FeS04 y 0,1 

n 0,04 

= 0,15(M) 

= 0,4(M) ^ C u S 0 4 d - - ^ -

'̂ Bai toan ve oxit axit tac dung vdi dung djch kiem 

Cd sd ly thuyet: • 

Oxit axit + dung dich kiem -* Muoi axit ' 

Oxit axit + dung djch kiem - Mupi trung tfnh + H2O 

CO2 + NaOH - NaHCOa (1) 



COz + 2NaOH -> NazCOj + H2O (2) 

• De xac dinh phan li'ng nao xay ra, ta lap ti le: T = 
"002 

• Neu: 

• T < 1 : Xay ra phan Crng (1) 

• T > 2 : Xay ra phan Crng (2) 

• 1 < T < 2 : Xay ra ca 2 phan Li'ng (1) va (2) 

• Ooi vdi cac oxit axit nh i i SO2, SO3 .... khi tac dung vdi dung djch kiem 

nhu" KOH cung bien luan tu'dng ty" nhu" vay. 

^ Ky n§ng giai: 

- Chuyen tat ca du* kien bai toan ve so mol 

- Lap ti le giu^ so mol kiem va oxit axit 

- Xac dinh muoi tao thanh, viet phu'dng trinh hoa hoc 

- Tru'dng hdp tao hai muoi chung ta phai viet 2 phu'dng trinh hoa hoc xem 

nhu' 2 phan uCng doc lap. Chpn 2 an (thu'dng la so mol cua 2 muoi) lap he 

phu'dng trinh nhu" toan hon hdp de giai. 

- Tra Idi cac yeu cau bai toan 

Bai 1: Tinh khoi lu'dng cac chat c6 trong dung djch sau phan uTng trong cac 

tru'dng hdp sau: 

a) Dan tCr tii 2,24 lit CO2 (dktc) vao 500ml dung djch NaOH 0,2M. 

b) Dan 11,2 lit khi SO2 (dktc) vao dung dich chtTa 8Ag KOH. 

c) Dan 11,2 lit khi CO2 (dktc) vao 800ml dung djch KOH IM . 

^ Phan tich 

- Tom tat de bai: 

a) 2,24 lit CO2 + 500ml NaOH 0,2M 

b) 11,2 lit SO2 + 8 4 g K O H 

c) 11,2 l i tCOz + 800ml KOH IM 

mcicchat = ? 

- Chuyen du' kien bai toan ve so mol, lap ti le xac djnh muoi c6 trong dung 

dich tii do tinh khoi lu'dng muoi. 

Ba/g/a/ 

a ) T a c 6 : "002 ~ ~ = 0 4 M 

"NaOH =0/5.0,2 = 0,1 (mol) 

- L i p le: T = = ̂  = 1 -> san pham tao thanh la NaHCOa 
nco2 O'l 
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f
Phu'dng trinh hoa hoc: 

NaOH + CO2 - NaHCOs 

1 1 1 (mol) 

0,1 0,1 0,1 (mol) 

, Khoi lu'dng san pham tao thanh: m^gncos = 0' 1 • 84 = 8 ,4(g) 

b) Ta c6: n^o^ = = 0,5 (mol) 

n K O H = | | = 1 . 5 ( m o l ) 

- Lap ti le: T = = ̂  = 3 ^ san pham tao thanh K2SO3 

- Phu'dng trinh hoa hoc: 

SO2 + 2K0H - K2SO3 + H2O 

1 2 1 1 (mo l ) 

0,5 1 0,5 0,5 (mo l ) 

- Sau phan ung trong dung dich c6: K2SO3 va K O H du" 

OKOH d i / = 1,5 - 1 = 0,5 (mol) 

rriKOH dLT = 0.5 . 56 = 28 (g) 

m,^so3=0,5.158 = 79(g) 

c ) Ta c6 : 0^0, = = 0,5 (mol) 

OKOH = 0,8 . 1 = 0,8 (mol) 

- Lap ti le: T = = M = i , 6 o san pham t ao thanh la Hon hdp 2 muoi 

- Goi x, y Ian lu'dt la so mol cua muoi K2CO3 va KHCO3 
~ PhUdng trinh hoa hoc : 

CO2 + 2K0H - K2CO3 + H2O 

1 2 1 1 (mol) 

X 2x X X (mol) 

CO2 + KOH - KHCO3 

1 1 1 (mol) 

y y • V (mol) 

e p h i / d n g t r i n h : | " ^ y = ° '5 ^ [ ^ - " " ' ^ 
2 x + y = 0,8 [y = 0,2 



n,^co3=0'3mol _ K^coj =0,3.138 = 41,4(g) 

n,HC03 =0,2mol ^ [ m K H C 0 3 =0'2.100 = 20(g) 

Bai 2: Dan mot li/dng CO2 vao 1,2 lit dung dich Ca(0H)2 0,1M thay tao ra 5g 

mot muoi khong tan cung vdi mot muoi tan. 

a) Ti'nh the tich khi CO2 da dung (dktc). 

b) Tfnh khoi lu'dng va nong do mol cua muoi tan. 

jf. Phan tich 

- Tom tat de bai: 

CO2 + 1,2 lit Ca(0H)2 0,1M > 5g muoi khong tan 

- Chuyen du' kien bai toan ve so mol, tCr so mol ciia muoi tan va NaOH ti'nh s6 

mol CLia CO2 tCrng phan uTig tCr do giai quyet yeu cau de bai. 

Bai giai 

a) Phu'dng trinh hoa hoc: 

CO2 + Ca(0H)2 > CaC03 i + H2O (1) 

2CO2 + Ca(0H)2 > Ca(HC03)2 (2) 

- Ta c6: nca(0H)2 = 1,2.0,1 = 0,12 (mol) 

n , 3 c o 3 = J ^ = 0'05(mol) 

nco2/ = ncaco3 = nca(0H)2/ = 0' 05 mol 

nca(OHb/ =0 , 12 - 0 , 05 = 0,07 (mol) 

7(2) 
Hco^/ =2.0,07 = 0,14 (mol) 

- Tong so mol CO2 da dung: nco2 =0,05+ 0,14 = 0,19(mol) 

=>Veo2 =0,19.22,4 = 4,256(1) 

b) Khoi lu-dng cua muoi tan: mca(HC03)2 = 0 , 07 .162= l l , 34 (g ) 

- Nong do mol cua muoi tan: CMca(HC03)2 = = 0,058(M) 

Bai 3: Dan 5,6 lit CO2 qua dung dich natri hidroxit c6 nong do 0,5M. Hay tinh 

the tich dung dich natri hidroxit can dung va nong dp mol cua moi mu^ 

trong dung dich sau phan Crng neu tao 2 muoi vdi ti le so mpj la 1:1 ? 
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^ Phan ti'ch 
^ Tom tat de bai: 

5,6 lit CO2 + NaOH 0,5M > 2 muoi cung so mol (a mol) 

, Chuyen du' kien bai toan ve so mol, lap phu'dng trinh tfnh so mol cua muoi 
tLf do tfnh nong dp muoi trong dung dich. 

Bai giai 

, Ta c6: n.Q^ . A l = o,25(mol) 

- Phu'dng trinh hoa hpc: 

CO2 + 2NaOH > Na^COj + H^O 

Imol 2 mo! imo l Imol 

Îpjl a mol 2a mol a mol 
CO2 + NaOH > NaHC03 

Imol 2 mol imo i 

amol amol amol 

- Ta c6: nco2 = 2a 0,25 => a = 0,125 

- The tfch dung d.ch NaOH: V,,^, = = ^ = = 0,75 (ift) 

- Nong dp mup'i trpng dung dich: 

CMNa2C03 = ^ 7 f = 0 '16(M); C^,3HC03 = ^ = 0,16(M) cv' 

Bai 4: Nung 12g CaC03 nguyen chat sau mpt thdi gian cpn lai 7,6g chat ran A. 

a) Xac dinh thanh phan phan tram khpi lu'dng cua cac chat trpng A. 

b) Tfnh hieu suat phan iTng phan hiiy. 

c)^Hpa tan hpan tpan A trpng dung dich HCI du', chp tpan bp khf thu du-dc 

hap thu vap 125ml dung dich NaOH 1,2M du'dc dung djch B. Tfnh npng dp 

mpl cua dung dich B. Gia sir the tfch dung dich thay dpi khpng dang ke. 

^ Phan tfch 

" Tom tat de bai: 

12g CaC03 — ^ 7,6g chat ran A 

A + HCI > khf _ l ' 2 5 m l N a O H l , 2 M ^ g , 

% cac chat trpng A ? H = ? " ' ' 

CM cua dung dich B ? 



- D u n g d j nh luat b a o t o an kho i lu'Ong de ti'nh lUdng CO2 tiT do t i nh % ca^. 

cha t t r ong A v a h ieu sua t phan LTng. L ap t i le xa c d jnh muo i t a o t h a n h tCr (JQ 

ti'nh n ong dp mo l c u a d u n g d i ch B. 

Bai giai 

a) Phu 'dng trinh h oa hoc : 

CaC03 °̂ ) C a O + CO^ 

- A p d u n g d i n h luat bao t oan khoi lUdng : m^acoj = rncao + "̂ 002 

=>mco2=12-7,6 = 4 , 4 ( g ) n<-o, = ^ = 0 , l (mol ) 

C a C O j °̂ ) C a O + CO2 

1 1 1 (mo l ) 

0,1 0,1 0,1 (mo l ) 

mcao = 0,1 . 56 = 5,6 (g) 

% C a O = ̂  . 1 0 0 % = 7 3 , 7 % 
7 ,6 

% C a C O s d u - = 100 - 73 ,7 = 26 ,3 % 

b) Kho i lu 'dng CaCOa t h a m g ia phan LTng: m^^o^ =0 , 1 . 1 00 = 10(g) 

- H i eu sua t phan Cmg: H % = . 1 0 0 % = 8 3 , 3 % 

c) Kho i lu 'dng CaCOj c on du ' t r ong A: 12 - 10 = 2(g) 

ncaco3 ^1/= ^ = 0,02(mol) 

- Hoa t an A v a o HCI du": 

CaCOa + 2Ha - C a C b + CO2 + H2O 

C a O + 2Ha - CaClz + H2O 

- T a c6 : ncô  =ncaco3 du* = 0,02 (mo l ) 

HNaOH = 0,2 . 0 ,125 = 0 ,025 (mo l ) 

- L i p t i le: T = = = 1,25 ^ san pham tao t hanh la hon hdp 2 muoi 

nco2 0'02 
- Gp i X, y Ian lUdt la so mo l c i i a muo i Na2C03 va N a H C O s 

- Phu 'dng t r inh hoa hoc : 

CO2 + 2NaOH - N a z C O j + H2O 
1 2 1 1 (mo l ) 

X 2x X X (mo l ) 

364 

CO2 + N a O H -> NaHCOa 

1 1 1 (mo l ) 

y y y (mo i ) 

, T a CO he p h u u n g t r i nh : ^ - y = 0 ' 0 2 ^ j x = 0 , 0 0 5 

2 x + y = 0 , 0 25 l y = 0 , 0 1 5 

nNa2C03 = 0 , 0 0 5 mo l 

nNaHC03= 0 , 0 1 5 mo l 

'2 

, N ong d o mo l c u a d u n g d i ch sau phan uTig: C .̂ = — = .?î !2i=o,04M 
1^82003 \j 0 , 125 

_ n 0 , 0 1 5 

W 0 3 - V - 0 , 1 2 5 - ° ' ^ ^ ' ^ 
B î 5: Nh ie t p h a n hoan t oan 166g hon hdp MgCOs va BaCOs du 'dc V li't CO^ 

(dk tc ) . C h o V nay hap thu v ao d u n g d ich chiTa l,5mol N a O H sau d o t h e m 

BaCl2 du ' t hay t a o t h a n h 118 ,2g ket t i i a . X a c d i nh t h anh p h a n phan t r am 

kho i lu 'dng m o i m u o i b an d a u ? 

jti Phan tich 

- T o m tat d e ba i : 

^ 6 6 g | ^ ' ^ ^ " r ° , ' ^ V I i t C 0 2 > s an p h a m 
[BaC03:bmol ^ ^ 

San p h a m "̂ "̂2 > 118 ,2g ke t t ua 

% mo i muo i = ? 

- C hu yen d i J k ien ba i t oan v e so mo l , b ien luan 2 tru 'dng h d p t ao muo i c 6 the 

xay ra . D i /a v a o kho i lu'dng ket t ua de loai bo bd t 1 t ru 'dng hdp , tCr d o lap 

he phu 'dng t r i nh ti'nh a , b. 

Bai giai 

" Nh ie t p h a n hon h d p : 

M g C O j °̂ ) M g O + CO2 

I m o l I m o l I m o l 

a mo l a mo l a mo l 

B a C O j °̂ > B a O + CO2 

I m o l I m o l I m o l 

b m o l b m o l b m o l 

W c o : nco2=a + b (1) 



DOi auong noc unn ^lui i HJ" ••V- ^ ^ ^ 

- Cho CO2 qua dung dich NaOH, cho san pham sau phan CTng tac dung voi 
• BaCb tao ket tua chuTig to san pham c6 HsjQO^. Vay c6 2 tru-dng hdp xay ra: 

• TrWdng hap 1: Tao mot muoi Na2C03 

- PhUdng trinh hoa hoc: 
Na2C03 + H2O 

Imo l I m o l 
0,75mol 

> BaCOj i + 2NaCI 

Imo l 2 mol 
0,75 mol 

2NaOH + CO2 — 

2 mol Imo l 
1,5 mol 

NajCOj + BaCl2 -

I m o l I m o l 

0,75 mol 

^^^'^- = 0 , 6 ^ 0 , 7 5 - Ta c6: nB3C03 = " ^ ^ 

- Vay loai tru'dng hdp chi tao mot muoi Na2C03 
. TriJdng hdp 2: Tao 2 muoi Na2C03 va NaHCOj 

- Goi X, y Ian li/dt la so mol cua NaHCOa va NazCOj. Phu-dng trinh hoa hoc: 

NaOH + CO2 

I m o l I m o l 
xmo l xmo l 

2NaOH + CO2 -

2 mol Imo l 

2ymol ymo l 

- Ta c6: nNaoH = x + 2y = 1,5 (2) 

NaHCOj 
Imo l 
xmo l 

NajCOj 

Imo l 

ymo l 

H2O 

I m o l 

\02 :=a + b = x + y 

- Cho san pham tac dung v6i dung dich BaCl2 

N a X O , BaCI. BaCOj i + 2NaCI 

I m o l Imo l 
ymo l 

I m o l 
ymo l 

- T a c o : nBaco3=y = 0 '6 (3) 

- Tu' (2) => X = 0,3 a + b = 0,9 

[a = 0 , l 

2 mol 

- Lai c6: 84a + 197b = 166 
b = 0,8 

MgC03:0 ,1 mol 

BaCO3:0,8mol 

MgC03 :8 ,4g 

BaC03:157,6g 

MgC03 : 5 ,06% 
BaC03 :94,94% 

-3 A A 

9, Toan hon hdp 

cT Cd sd ly thuyet: 
^ Trong mot so tru'dng hpp, de bai khong cho hai chat tac dung vdi nhau ma 
£.[10 nhieu chat cung tac dung vdi nhau, khi do ta c6 dang toan hon hdp. 
^ Khi gap dang toan nay, ben canh doi hoi cac kT nang hoa hoc hoc sinh can 
phai CO cac kl nang toan hoc dac biet la viec giai he phu'dng t r inh. > 
x K y n a n g g i a i : 

• Cac bu'dc giai: 
• Doc kl, tom tat va phan ti'ch de bai 
• Chuyen gia thiet bai toan ve so mol (lUu y: neu cho khoi lu'dng cua hon 

hdp nhieu chat thi khong du'dc ddi ve sd mdl) 
• Oat an cac chat can t im (thu'dng la dai lu'dng so mol) 
• Viet va can bang cac phu'dng trinh phan Cfng. 
• DiTa vao t i le mol ciia cac chat trong phan LTng de t im moi quan he giiJa 

Chung, xuat phat tCr chat c6 so moi dat lam an so. 
• Lap he phu'dng trinh toan hoc 
• Giai he phu'dng trinh t im an so da dat. 
•TCr so mol do t im cau tra Idi ma de bai yeu cau. 
• Lu'u y: lap he phu'dng trinh toan hoc theo nguyen tac: Cho bao nhieu gia 

thiet lap bay nhieu phu'dng tr inh; Chd gia thiet nao thi lap phu'dng tr inh thed 
gia thiet do. 

Bai 1: Khi phan huy 4,84g hSn hdp NaHCOs va KHCO3 thi thu du'dc 0,56 lit 
(dktc) khi CO2 . Xac dinh thanh phan phan tram moi muoi trong hon hdp 
ban dau va khoi lu'dng hon hdp muoi thu du'dc sau phan iTng ? 

Bai giai 

n c o 2 = ^ = 0,025(mol) 

~ Goi a , b Ian lu'dt la so mol cua NaHCOs va KHCO3 

2NaHC03 ^° ) Na2C03 + CO2 + ' 

2 1 1 1 
a a/2 a/2 a/2 

2KHCO3 °̂ ) K2CO3 + CO2 + H2O 

2 1 1 1 
b b/2 b/2 b/2 



- Ta CO he phu'dng trinh: 
^ + ^ = 0,025 
2 2 

a = 0,01 
b = 0,04 

84a + 100b = 4,84 

Bai 2: Dot chay hoan toan a gam hon hdp Mg va Cu thu di/dc 1,4a gam chat ran 
a) Tfnh phan tram khoi lu'dng moi kim loai trong hon hdp tren ? 
b) Gia sCr lay lOg hon hdp A tac dung vdi lu'dng du" dung dich AgNOj khuay 
deu de phan iTng xay ra hoan toan. Tfnh khoi lu'dng kim loai da ket tua 
trong phan iTng do. 

jgi Phan tich 
- Tom tat de bai: 

A-a(g) 
Mg: xmol 

Cu :ymol 

lOgA + ddAgNOj 

+ 0 , -^l,4a(g) 
MgO _̂  
CuO ~* 

% khoi lu'dng moi kim loai '> 

->m i = ?(g) 

- Lap phu'dng trinh hoa hoc, di/a vao diJ kien de bai lap he phu'dng trinh tinh 

X, y. 
Baiglai 

a) Phu'dng trinh hoa hoc: 

2Mg + O 2 - -> 2MgO 

2 moi Imol 2 moi 

xmol xmol 

2Cu + 0 , - 2CuO 

2 moi Imol 2 moi 

ymol ymol 

24x + 64y = a X =0,015a 

' 40x4 80y = 1,4a l y = 0,01a - Ta c6: • 

- Phan tram khoi lu'dng cac kim loai trong A: 

%Mg 
^ 0,0153.24.100%_ggo^^ 

o/„cu = O.Ola.64.100%^^^,^^ 
a 

u x . o * ' fMg:3,6g-0,15mol 
b) lOg A co: <̂  ^ ^ 

^ [Cu :6 ,4g-0 , lmo l 

- Phu'dng trinh hoa hoc: 

Mg + 2AgN03 
Imol 2 moi 
0,15 moi 

Cu + 2AgN03 
Imol 2 moi 
0,1 moi 

Mg(N03)2 

Imol 

Cu(N03)2 

Imol 

+ 2Ag 
2 moi 
0,3 moi 

+ 2Ag 

2 moi 

0,2 moi 

^ Khoi lu'dng kim loai sau phan ifng: mAg = (0,3 + 0,2) . 108 = 54 (g) 
Bai 3: Cho mot loai da voi chiTa CaCOs, MgCOs, Fe203 va Si02. Lay 6,24g da 

voi do dem dun nong d nhiet dp cao den khi thu dUdc chat ran c6 khoi 
lUdng khong doi la 4,04g. Cijng lay lUdng da voi nhu' tren cho tac dung 
hoan toan vdi lu'dng dU axit HCl thu dUdc dung dich A va con lai 0,6g chat 
ran khong tan. Co can dung dung dich A thu dUdc 7,015g hon hdp muoi khan. 

a) Viet cac phu'dng trinh hoa hoc xay ra. . < 
b) Tfnh phan tram khoi lUdng cac hdp chat c6 trong da voi. 

^ Phan tich 

CaC03 :xmol 

MgCOj :ymol 
- Tom tat de bai: 6,24g 

6,24g 

Fe203 :zmol 

SiOj :tmol 

CaC03: X moi 

MgC03 :ymol 

Fe203 :zmol 

SiO^ :tmol 

4,04gCR 

HCl -^ddA+ 0,6gCR 

Co can A - 7,015g hon hdp muoi khan 
% khoi lUdng cac chat trong da vol ? ' i 
Lap phu'dng trinh hoa hoc, dUa vao diJ kien de bai lap he phu'dng trinh tfnh 
X, y, z, t. 

) PhUdng trinh hoa hoc: 

CaCO, — ^ 

Bai gia i 

CaO + CO, 

MgC03 

CaC03 + 

MgCOj 

FejOj + 6HCI 

—» MgO + CO2 

2HCI > CaCl2 + CO, + H,0 

+ 2HCI -

2 -r "2^ 

> MgCl2 + CO2 + H2O 

-> 2FeCl3 + 3H2O 
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b) 
- T h i n g h i e m 1: cha t ran sau phan i rng la C a O ; M g O ; FezOs v a Si02 

C a C O j 

I m o l 

x m o l 

M g C O j 

I m o l 

y m o l 

-» C a O 

I m o l 

x m o l 

M g O 

I m o l 

y m o l 

C O , 

I m o l 

C O , 

I m o l 

- T a c6 : lOOx + 84y + 160z + 60t = 6,24 (1) 

56x + 4 0 y + 160z + 60 t = 4 ,04 (2) 

- Th i n gh i em 2: cha t ran sau phan (fng la S i02 

C a C O j 

I m o l 

x m o l 

M g C O j 

I m o l 

y m o l 

2HCI -

2 m o l 

2HCI 

2 m o l 

CaCI , 

I m o l 

x m o l 

C O , + H2O 

I m o l I m o l 

MgCI , + C O , H2O 

I m o l 

y m o l 

I m o l I m o l 

Fe^O^ + 6HCI -

6 m o l 

2FeCl3 + 

2 m o l 

2 z m o l 

(3) 

- T u ' ( l ) ( 2 ) ( 3 ) v a ( 4 ) t a c 6 : 

I m o l 

z m o l 

- T a c o : 60 t = 0 , 6 

l l l x + 95y + 325 z = 7 ,015 (4) 

x = 0 , 0 4 m o l 

y = 0 , 0 1 m o l 

z = 0 , 0 0 5 m o l 

t = 0 , 0 1 m o l 

- Kho i lu-dng c a c c h a t t r ong d a vo l : 

mcaco3 = n . M = 0 ,04 . 100 = 4 (g) 

niMgcoa = n . M = 0 , 0 1 . 84 = 0 ,84 (g) 

mFe,03 = n • = . 160 = 0,8 (g) 

msio, = n . M = 0,01 . 6 0 = 0,6 (g) ' 

3 H , 0 

3 m o l 
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T h a n h p h a n % kho i luWng c a c cha t t r ong d a vo i : 

CaC03 = 1 ^ = 64,1% . 

6 , 2 4 

Bai 4: C h o hon h d p A g o m Mg va MgCOa tac d u n g hoan t o an vd i d u n g d jch 

HCI t hu du 'dc d u n g d i ch A j v a 2 ,688 lit (dk tc ) hon hdp kh i A2. C h o t o an bp 

lu-dng khf A2 d i c h a m qua b inh duTig lu'dng du" d u n g d i ch N a O H th i con lai 

1,792 Ift khi (dk t c ) d i ra kho i b inh . Sau d o d e m c 6 c an c a n t han d u n g d i ch 

A i th i du 'dc d u n g d i ch m i (g) muo i khan . 

a) T fnh h a m lu'dng % theo kho i lu'dng c u a ca c cha t t r ong hon hdp A . 

b) T f n h m i ( g ) . / 

^Phantich h--

- T o m tat d e ba i : H h A l ^ ^ ^ ^ +HCI >66^, + 2 , 6 8 8 lit A2 
M g C 0 3 ^ 

A2 + N a O H > 1,792 Ift khi ra kho i b inh 

Co c an A i > m j g a m muo i khan 

% cac cha t t r ong A ? m i = ? T 

- C hu yen du ' k ien bai t oan ve so mo l , tfnh so mo l H2, CO2 tCr d o t inh so mo l 

Mg va MgCOa . T fnh % cac cha t t heo yeu cau de ba i . 

Bai giai 

9) Phu'dng t r inh hoa hoc : 

M g + 2HCI > MgC l j + H, 

M g C 0 3 + 2HCI > MgCI^ ^ C O , t H , 0 

C O , + 2 N a O H > Ha^CO^ + H , 0 

" Tu- phu 'dng t r inh hoa hoc, ta thay A , la hon hdp khf CO2 va H2 c on khi t hoa t 

ra khi A2 q u a d u n g d i ch N a O H la khi H2 

^ T a c 6 : n . = - ^ . ^ . 0 , 1 2 ( m o l ) ^ ' ' 
*2 2 2 , 4 2 2 , 4 ' 

v 1 79? 
2 2 , 4 2 2 , 4 
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nco2 - % = 0,12 - 0,08 = 0,04 (mol) 1 

Mg + 2HCI — 

Imo l 2 mol 

0,08mol 

MgCOj + 2HCI 

Imo l 2mol 

0,04 mol 

- Cac chat trong A: 5,28gA 

MgCI^ 

Imol 

0,08 mol 

Imol 

0,08mol :Or)/> 

CO2 + HjO 

Imol Imo l 

0,04 mol 

Mg :0 , 08mo l - l , 92 (g ) 

MgCOj : 0,04 mo l -3 ,36 (g ) 

-> MgCl2 -

Imol 

0,04 mol 

- % cac chat trong A: %Mg = = 36,36 % 
5,28 

o/.MgCO,= ifl52% = 6 3 , 6 4 % 
5,28 

b) Khoi li/dng muoi khan: mi = m ĝâ  =n.M = (0,08 + 0,04).95 = l l , 4 ( g ) 

Bai 5: X la hon hdp gom Fe, FeO va Fe203. Chia 26g X lam hai phan bang 

nhau. Dan mot luong H2 d\J qua phan I nung nong cho tdi khi phan iTng 

xay ra hoan toan. Hoa tan het chat ran sau phan tTng bang H2SO4 loang thu 

du'dc 3,92 lit H2 (dktc). Cho phan II vao dung dich CUSO4 du", khuay d'eu. 

Sau phan ung thu du'dc 13,2g chat ran. Tinh % khoi lUdng cac chat trong X. 

^ Phan tich 

- Tom tat de bai: 

Fe:xmo l 
FeO :y mol + H2 — ^ chat ran ) 3,92 lit H2 13gX 

Fe203;zmol 

1 3gX + CUSO4 • 

% cac chat trong X ? 

13,2g chat ran 

- Chuyen diJ kien bai toan ve so mol, tii cac gia thiet de bai lap he phL/oi 

trinh tinh x,y,z .Tinh % cac chat theo yeu cau de bai. 
Bai gia i 

- Ta c6: 56x + 72y + 160z = 13 (1) 

- 13g X + H2 : chi c6 FeO va Fe203 tham gia phan uTng 

FeO + 

Imo l 

y mol 

H2 -

Imo l 

Fe + 

Imol 

ymo l 

H^O 

Imol 
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Fe,03 

Imo l 

zmol 

3H, 

3 mol 

2Fe + 

2 mol 

2z mol 

3H2O 

3 mol 

Chat ran sau phan trng la Fe: x + y + 2z (mol). Cho Fe tac dung vdi H2SO4 
Fe + 

Imol 

x + y + 2z 

H,SO, 

Imol 

FeSO^ 

Imol 
H2 

Imo l 

X + y + 2z 

(2), Ta c6: n H = x + y + 2z = ^ = 0,175 
^ 22,4 

I3g X + CUSO4: chi c6 Fe tham gia phan iTng 

Fe + CuSO^ > FeSO^ 

1 mol 1 mol 1 mol 

xmo l 

Cu 

Imo l 

xmo l 

- Chat ran sau phan trng: 

Cu:xmo l 

FeO: ymo l 

Fe203:zmol 

Ta c6: 64x + 72y + 160z = 13,2 (3) 

x = 0,025 

. y = 0,05 

z = 0,05 ' 

- T L r ( l ) ( 2 ) v a ( 3 ) 

Phan tram cac chat trong hon hdp X: 

Fe:0,025mol [Fe:l,4g 

FeO: 0,05 mol => ] FeO: 3,6g 

Fe203:0,05 mol |Fe203:8g 

Fe:10,76% 

FeO: 27 ,7% 

Fe203:61,54% 

^0-Kim loai tac dung vdi dung djch mud1 

" Co sd ly thuyet: 

Day hoat dong hoa hoc cua kim loai: 
K Ba Ca Na Mg Al Zn Fe Ni Sn Pb H Cu Hg Ag Pt Au 

^ieu kien de xay ra phan Crng giiJa kim loai vdi muoi: 
•••Muoi tham gia phan Cfng phai la muoi tan w . 

•••Kim loai tham gia phai hoat dong manh hdn kim loai trong muoi (tCr Mg 

"̂ hi cho kim loai A vao dung djch muoi cua kim loai B thi kim loai A se tan 
.̂ '̂ S thdi kim loai B trong muoi se bam vao kim loai A. Khi do xay ra 1 trong 2 
'̂ ^ng hdp sau:' 

T i t 



aoi auatig n^l sim: gwi noa noc y - m urnnr 

Neu me < rriA : khoi l i/dng thanh A tang 
Neu niB > mA : khoi lu'dng thanh A giam 

- Li/u y: t r i /dng hdp kim loai diTng trLTdc Mg khi cho vao dung djch mu6i 
phan Crng xay ra theo chieu 

Kim loai + nu'dc > Bazd + hidro 

Bazd + Muoi > Bazd mdi + muoi mdi 

Ky nang giai: 
• Cac dang bai thu'dng gap: 

Dang 1: Mot kim loai tac dung vdi mot dung djch muoi ^ t ' 
- Kim loai manh day kim loai yeu ra khoi muoi tao kim loai mdi va muoi mai. 
Khi do CO the xay ra cac tru'dng hdp sau, tuy de bai ma chung ta bien luan: 

• Kim loai het, muoi con du" 
• Kim loai con du", muoi het 
• Ca 2 chat deu con du" sau phan tTng 

Dang 2: Mgt kim loai A tac dung vdi dung dicli gom 2 muoi cua kim 
lo^i BvaC 
- Gia sir: t rong day hoat dong hoa hoc cua kim loai A 6(inq tru'dc B va B 
dCrng tru'dc C. Khi do trong dung dich thLT tu" phan uTig xay ra nhu' sau: 

A + muoi kim loai C > muoi kim loai A + C (1) 

A + muoi kim loai B > muoi kim loai A + B (2) 

- Khi do cac tru'dng hdp c6 the xay ra: neu trong dung djch sau phan ufng chCna 
• 3 muoi : chu^a xong phan uTig (1) , dung dich muoi cua kim loai B chi/a 

phan uTig va A da tan het 
• 2 muoi (muoi cua kim loai A va muoi cua kim loai B): da xong phan iTng 

(1) kim loai A va muoi cua kim loai C deu het hoac phan Crng (2) chu'a xong 
con du" muoi cua kim loai B va A da tan het. 

• Chi con 1 muoi (muoi cua kim loai A): phan (ix\q (1) va (2) deu xong 
muoi cua kim loai B, C het c6 the con du" hoac het kim loai A. 

Dang 3: Hai kim loai A, B tac dyng vdi dung dich muoi cua kim loai C 
- Gia sii": t rong day hoat dong hoa hoc cua kim loai A dCrng tru'dc B va ̂  
dCrng tru'dc C. Khi do trong dung dich thCr t i / phan Crng xay ra nhu" sau: 

A + muoi kim loai C > muoi kim loai A + C (1) 

B + muoi kim loai C > muoi kim loai B + C (2) 

- Khi do cac tru'dng hdp c6 the xay ra: neu chat ran sau phan uTng c6 
• 3 kim loai: chu'a xong phan Crng (1), kim loai B chu'a phan Crng muoi cua 

kim loai C da het. 
• 2 kim loai: (kim loai B va kim loai C): da xong phan Crng (1) kim loai A va 

muoi cua kim loai C deu het hoac phan Crng (2) chu'a xong muoi kim loai C da 
het. 

• 1 kim loai (kim loai C): phan Crng (1) va (2) de xong A va B da het c6 the 
con du' hoac het muoi kim loai C. 

• Cac bu'dc giai: fmOOjr + iA 
- Chuyen dCT kien bai toan ve so mol. 

- Viet phu'dng trinh hoa hoc lu'u y do manh yeu cua kim loai de nSm du'dc thCr 
t i / t ham gia phan Crng giCTa cac chat. 
- Xac dinh dang bai 

- Dat an thu'dng la so mol cua kim loai tham gia phan Crng, neu la dang 2 va 
dang 3 phai dat 2 an va lap he phu'dng tr inh. 
- Di/a vao dp tang hoac giam khoi lu'dng cua kim loai de lap phu'dng trinh toan 
hoc hoac bien luan tCr do giai quyet cac yeu cau de bai. 

Bai 1: Cho dinh sat c6 khoi lu'dng 50g vao dung dich CUSO4. Sau mot thdi gian 
lay dinh sat ra, rCra nhe lam kho can lai du'dc 51g. Dinh sat sau khi phan 
Crng CO bao nhieu gam sat ? Gia sCr toan bo dong tao thanh deu bam len 
dinh sat. 

jgi Phan ti'ch 
- Tom tat de bai: 

Dinh sat (50g) + CUSO4 > dinh (51g) " 

f^Fe sau phan litig — ? 

- Di/a vao do tang khoi lu'dng cua dinh sat tfnh so mol s3t tham gia phan uTig 

•
tCr do ti'nh khoi lu'dng sat con lai tren dinh sat. 

Bai giai 
'- Gpi a la so mol Fe tham gia phan Cmg. 

Fe + CUSO4 > FeSO^ + Cu 

I m p l I m p l I m o l I m o l . i B« 

amol ' "^^^ amol "^'^'^ 

I a CO: mkim lo^l tang = m c u smh ra - mpe phJn Crng = 51 - 50 

=i> 64a - 56a = 1 => a = 0,125 

" Khoi lu'dng Fe tham gia phan Crng: mpe = 0,125 . 56 = 7 (g) 
^ Khoi lu'dng Fe con tren chiec dinh sat: 50 - 7 = 43 (g) 

I T ; 



Bai 2: Nhung thanh nhom nang 3,24g vao 100ml dung djch CUSO4 0,5M. Sau 
mot thdi gian nhac thanh nhom ra, c6 can dung djch sau phan utig du'dc 
6,62g hon hdp muoi khan. Biet toan bg lu'dng dong sinh ra deu bam vao 
thanh nhom. . 1 „ 
a) Ti'nh khoi lu'dng moi muoi thu du'dc trong hon hdp ? \. , , , 
b) Tinh khoi lu'dng thanh kim loai luc lay ra khoi dung dich ? 

^ Phan ti'ch . 
- Tom tat de bai: ,Qf̂ , 

3,24g A! + 100ml CUSO4 0,5M > 6,62g hon hdp muoi jf, 

fTlmoi muoi / Tlthanh nhom sau phan ung — ' 

- Chuyen du' kien bai toan ve so mol, dat an, di/a vao khoi lu'dng hon hdp 
muoi giai phu'dng trinh ti'nh so mol nhom tham gia phan irng tiT do giai 
quyet yeu cau bai toan. 

Bai giai 

a) Ta c6: nĉ sô  = 0,1 . 0,5 = 0,05 (mol) 

- Gpi a la so mol cue nhom tham gia phan u'ng 
- Phu'dng trinh hoa hoc: 

f, 2AI + BCuSÔ  > AI2 ( 5 0 4 ) 3 + 3Cu 
n, 2 mol 3 mol Imol 3 mol i| 
P a mol 1,5a mol 0,5a mol 1,5a mol ^ 

AI2 ( $ 0 ^ 3 : 0 , 5 a mol 

CUSO4 d-: 0,05-1,5a 

mmuoi= m^,^,30^)3+mc,so4 da =6,62 

. 342 . 0,5a + 160(0,05 - 1,5a) = 6,62 a = 0,02 
Al2(SO4)3:0,01mol J Al2(S04)3:3,42g | 

CuS04dL/: 0,02mol [CUSO4 dU: 3,2g i 

b) Khoi lu'dng thanh kim loai sau phan u'ng: 
rrithanh kim loai = HIAI + fPcu tao thanh " niAj tan ra 

= 3,24 + 64.1,5.0,02 - 27 .0,02 = 4,62 (g). 
Bai 3: Khuay ki m gam bpt kim loai M (II) vdi V ml dung dich CUSO4 0,2M. Sa 

phan u'ng, Ipc tach du'dc 7,72g chat ran A. Cho l,93g A tac dung vdi lu'dng 
du- axit HCI thay thoat ra 224 ml khi (dktc). Cho 5,97g A tac dung vdi lu'dng 
du" dung dich AgNOa thu du'dc 19,44g chat ran. Ti'nh m, V va xac dinh kim 
loai M, biet cac phan u'ng xay ra hoan toan. 

Hon hdp muoi: 

Hon hdp muoi: 

l U 
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^ Phan ti'ch 
Tom tat de bai: 

m (g) M(II) + V ml CUSO4 0,2M > 7,72g chat ran A 

l,93gA+HCI > 224 mlkhi i , 
5,97g A + AgNOs > 19,44g chat ran !>:A'T: 

M , m , V = ? 
Chuyen diJ kien bai toan ve so mol, di/a vao khoi lu'dng bac tao thanh, giai 
phu'dng trinh tim khoi lu'dng dong tao thanh, tis do tim M. 

Bai giai , ; 
Phu'dng trinh hoa hoc: ; ,. 

M + CUSO4 > MSO4 + Cu "> • 

Vi A tac dung vdi HCI c6 tao thanh khi chuTig to trong A ngoai Cu tao thanh 
con CO M du'. 

0 224 
nkh, = = 0,01 (mol) 

l,93g A + HCI: Cu khong phan u'ng , chi c6 M tham gia 

M + 2HCI > MCI2 + H2 + i 

Imol 2 mol Imol Imol 
0,01 mol 0,01 mol ) 

Trong l,93g A c6 0,01 mol M 
Vay trong 5,97g A c6 0,03 mol M 
5,97g A + AgNOs: Gpi x la so mol Cu tham gia phan u'ng 

Cu + 2AgN03 > Cu(N03)2 -\g 
Imol 2 mol Imol 2 mol 
xmol 2xmol 

M + 2AgN03 > M(N03)2 + 2Ag 
Imol 2 mol Imol 2 mol 
0,03 mol 0,06 mol 

phan lirig xay ra hoan toan, nen chat ran thu du'dc toan bp la kim loai bac 

\^ = 0,18 (mol) => 2x + 0,06 = 0,18 =̂  X = 0,06 
108 

"Trong 5,97g A c6: |°'06"^°'*^^ ^ 0,06 . 64 + 0,03 . M = 5,97 M = 65 
[0,03molM 

% M la kim loai kern (Zn) . • , 



- Trong 7,72g A c6: 

Zn + 
Imol 
0,08mol 

0,08molCu 
0,04 molZn 

CUSO4 > ZnSO^ 

Imol Imol 
Cu 
Imol 

0,08mol 
- Khoi lu'dng kem: mzn = mznphani^g + ^znM = (0,08 + 0,04) .65 = 7,8 (g) 

V, CUSO4 
0,08 

" 0,2 
= 0,4 (lit) 

Bai 4: Hoa tan 2,4g magie va l l ,2g sat vao 100 ml dung dich CUSO4 2M thi 
tach ra chat ran A va dung dich B. Them NaOH du" vao dung dich B roi Ipc 
ket tua tach ra nung den khoi lu'dng khong doi trong khong khf thu du'oc a 
gam chat ran D. Hay tinh khoi lu'dng chat ran A va chat ran D. 

^ Phan ti'ch 
- Tom tat de bai: 

2,4gMg 
•l l ,2gFe 

100ml CUSO4 2M chat ran A + dung dich B 

B + NaOH i chat ran D 

mA ; mo = ? 

- Day la bai toan hon hdp 2 kim loai tac dung vdi dung dich muoi, chuyen du 
kien bai toan ve so mol lap phu'dng trinh hoa hoc, lu'u y thCr tu" tac dung cua 
kim loai vdi muoi. 

Ba/g/a/ 

- Ta c6: n 'Mg 24 
11,2 
56 

= 0,1 (mol) 

= 0,2 (mol) 

- Phu'dng trinh hda hoc: 
Mg + CUSO4 

Imol Imol 
0,1 mol 0,1 mol 

MgS04 
Imol 
0,1 mol 

ncuso4du =0 ,2 -0 ,1 = 0,1 (mol) 

- CUSO4 con du" tiep tuc phan tTng vdi sat: 

Fe + CUSO4 > FeS04 
Imol Imol Imol 
0,1 mol 0,1 mol 0,1 mol 

^7X 

Cu 
Imol 
0,1 mol 

Cu 
Imol 
0,1 mol 

Chat ran A: 
Cu:0,2mol 

Fe dLr:0,2-0,1 = 0,1mol 
mA = mcu + mpedu = 0,2 . 64 + 0,1 . 56 = 18,4 (g) 

MgSO4:0,lmol 
FeSO^ : 0,1 mol ^ Dung dich B: 

, Lay B + NaOH: 

^1. ; 

MgSO^ + 2NaOH > Mg(0H)2 + Na2S04 

Imol 2 mol Imol Imol 
0,1 mol 0,1 mol 

FeSO^ + 2NaOH —> Fe(0H)2 + Na^SO^ 
Imol 2 mol Imol Imol ' 
0,1 mol 0,1 mol 

- Nung ket tua trong khong khi: 

Mg(0H)2 
Imol 
0,1 mol 

MgO 
Imol 

0,1 mol 

H2O 

imol 

0 , 

Imol 

- Chat ran D: 

4Fe(OH)2 
4 mol 
0,1 mol 

MgO : 0,1 mol 

Fe203 :0,05 mol 

2Fe203 
2 mol 

0,05 mol 

+ 4H2O 

4 mol 

11. 

mo = mMgo + mpĝ ô  = 0,1 . 40 + 0,05 . 160 = 12 (g) 

Bai 5: Mot thanh kim loai M (II) du'dc nhung vao 1 lit dung dich CUSO4 0,5M. 
Sau khi lay thanh M ra va can lai, khoi lu'dng thanh tang l,6g va nong dp 
CUSO4 giam con 0,3M. 
a) Xac dinh kim loai M. 
b) Lay thanh M c6 khoi lu'dng 8,4g nhung vao 1 lit dung dich chtTa AgNOs 
0,2M va CUSO4 0,1M thu du'dc chat ran A va dung dich B. Thanh M c6 tan 
het hay khong? Tinh khoi lu'dng chat ran A va nong dp mol cua cac muoi 
trong B. Gia sCr the ti'ch thay doi khong dang ke. ' ' ' 

jt: Phan tich 
" Tom tat de bai: 

Amt = l,6g 
CuSO4:0,3M 

M (II) + lilt CUSO4 0,5M 
a -
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8,4g M + 1 lit 
AgNO3:0,2M Chat ran A + dung dich B 
CuSO4:0,lM 

a) Xac dinh M ? -i, < 
b) M CO tan ? niA = ? CB = ? 

- Dya vao do tang khoi lu'dng kirn loai, lap phu-dng trinh tinh M. 

- Day la bai toan kim loai tac dung vdi 2 muoi, lu-u y Fe tac dung vdi AgNOj 

trudc roi tac dung v6i CUSO4 , 
Bai gia i 

a) Ta c6: n^^so, = CM . V = 0,5 . 1 = 0,5 (mol) 

n c u s o . p h . n ^ g = ( 0 ' 5 - 0 , 3 ) . 1 = 0,2 (mol) 

- Phu'dng trinh hoa hoc: 

M + CUSO4 > MSO, + Cu 

I m o l I m o l I m o l I m o l 

0,2 mol 0,2 mol 0,2 mol 0,2 mol 

A m t = l , 6 = 0 , 2 ( 6 4 - M ) M = 56 

- Vay M la kim loai sat (Fe) 

b) Ta c6: n^g^oj = 0,2 . 1 = 0,2 (mol) 

nc,so4 = 0,1 . 1 = 0,1 (mol) 

8 , 4 
nFe=- 56 

= 0,15 (mol) 

Fe(N03)2 

I m o l 

0,1 mol 

- Phu'dng trinh hoa hoc: 

Fe + 2AgN03 

I m o l 2 mol 

0,1 mol 0,2 mol 

nFeda = 0 , 1 5 - 0 , 1 = 0,05 (mol) 

Fe + CUSO4 > FeSO^ 

i m o l I m o l I m o l 

0,05 mol 0,05 mol 0,05 mol 

- Sau phan uTig (*) chimg to Fe tan het. j,^ .-̂ ^ 

^ . V. [ A g : 0 , 2 m o l 
- Vay chat ran A g o m : \ ^ , 

[ C u : 0 , 0 5 m o l 
m A = mAg + mcu = 0,2 . 108 + 0,05 .64 = 24,8 (g) 

2Ag 

2mol 

0,2 mol 

Cu 

I m o l 

0,05 mol 
(*) 
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1 lit dung djch B: 
Fe(NO3)2:0,1M 

FeSO^iCOSM 

CUSO4 di i : 0,05M 

Fe(NO3)2:0,1mol 

FeSO4:0,05mol 

CUSO4 dL/:0,1-0,05 = 0,05mol 

11. T inh t h e n g a m nUdc ^ ' ' (bm)i,Ow^;^:...:^. j — ^ -

^ Cd sd ly thuyet: 

, Hidrat la nhCng hdp chat du'dc tao nen tu" nhiJng phan tCr nu'dc va tieu phan 
chat tan. 

- SI/ hidrat la qua trinh tao nen nhiJng hidrat ' " 

- Nu'dc ket tinh la nu-dc c6 trong thanh phan tinh the Hri^Xj.J 

- Tinh the ngam nu'dc la nhi/ng tinh the chuTa nu'dc ket tinh kv: : 

- C a c cong thtCc c6 lien quan: ifw-f ro 

Dp tan ( S ) cua mot chat X trong nu-cfc d nhiet dp xac dmh la khoi lu-png 
chat tan c6 the tan trong lOOg nu'dc de tao dung djch bao hoa: 

mv.lOO 
S = -

« - Ky nang giai: 

- Dpc ki va phan ti'ch de bai 

- Chuyen du' kien bai toan ve so mol , ; , 

- Viet phu'dng trinh hoa hpc 

- Di/a vao gia thuyet (c6 the la dp tan) lap phu'dng trinh tinh so phan tCr nu'dc 
tCr do tim du'dc cong thiTc cua hidrat. .:• sh., 

Bai tap van dung : 

Bai 1: Oe xac dinh cong thiTc cua tinh the ngam nu'dc MgC03.nH20 ngu'di ta 
lay mot lu'dng muoi do dem nung d nhiet dp cao de phan iTng nhiet phan 
xay ra hoan toan, dong thdi cho toan bp lu'dng khi va hdi nu'dc thoat ra di 
Cham qua binh 1 di/ng lu'dng du' dung dich axit H2SO4 dam dac va binh 2 
dirng lu'dng du' dung dich NaOH dac. Sau phan iTng thay khoi lu'dng binh 1 

, tang l , 8 g va khoi lu'dng binh 2 tang 0,88g. Hay xac dinh cong thifc ciia tinh 
the ngam nifdc. 

^ Phan tich 
" Tom tat de bai: 

6!̂  

MgCOs.nHzO - ^ - ^ MgO + CO2 + nHzO ) A m i T = l , 8 g 

^^^^^^Am^ t = 0,88g 

" Ta thay: A m j = m H o Am2=m, 'H20 '^'"2 -"'CO2 i j ! - ' !« 
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Chuyen du' kien bai toan ve so mol, di/a vao so mol do de tinh n roi tu" do 
xac djnh cong thirc cua muoi ngam nû dc ,̂ 

Bai giai ^ 

Ta CO: n̂ ô = ̂  = = 0' 1 ("̂ o') a ft:' i1 ̂  • 

5 

- Phydng trinh hoa hoc: .̂ , 

MgC03.nH20 °̂ > MgO + CO^ + nH20 

Imol Imol Imol nmol ;;' 
0,02 mol 0,02 mol 0,02nmol 

- TCr phu-dng trinh hoa hoc ta thay: 0,02n = 0,1 => n= 5 

- Vay cong thtTc cua tinh the ngam nu'dc: MgC03.5H20 

Bai 2: Hoa tan l l ,44g NaaCOs ngam nu'dc vao 88,56g nu'dc ta du'dc mot dung 
dich CO nong dp 4,24%. Tim cong thCTc phan tLTcua hidrat. 

^ Phan tich 

- Tom tat de bai: 

l l ,44g NazCOa.xHzO + 88,56g H2O > dd 4,24% 

X = ? 

- Tinh so mol cua hidrat theo x, di/a vao nong dp dung dich lap phu'dng trinh 
tinh X rpi tL/ dp xac dinh cpng thifc cua mupi ngam nu'dc. 

Bai giai 

- Tacp: M,32CO3.xH2O-106 + 18x 

_ m _ 11,44 
" " ^ 2 ^ ° 3 X H 2 0 - M - 1 0 6 + 18X 

" ^ - ^ c o 3 = i # ^ - i 0 6 (g) 

mdd = 88,56+ 11,44 = 100 (g) 

^-^ u ^n/ 11,44.100.106 1212,64 . 
- Npng dp dung dich: C%=, ' , „ , , „ „ = , „ ^ ' =4,24 => x = 10 

(106 + 18x).100 106 + 18X 

- Vay cpng thufc phan tu'cua hidrat: Na2CO3.10H2O 
Bai 3: Chp 4,48g mpt pxit kim loai hpa tri II, tac dung het vdi 100ml dung dich 

H2SO4 0,8M. Oun nhe dung dich thu du'dc 13,76g tinh the ngam nu'dc. 
a) Xac djnh cpng thufc phan tu' cua Pxit . 
b) Xac dmh cong thiTc phan td cua hidrat. 
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^ Phan ti'ch 
6m tat de bai: 

4,48g MO + 100ml H2SO4 0,8M > 13,76g MSO4.XH2O 'u ) 

X = ? 

Tinh so mol cua MO theo M, lap phu'dng trinh tinh M xac dinh MO. Di/a vao 
khoi lu'dng hidrat lap phu'dng trinh tinh x tCr do xac dinh cong thuCc hidrat. 

Bai giai 

a) Tac6: 0̂ 5̂04 =0,1-0,8 = 0,08 (mol) 

, Phu'dng trinh hoa hpc: 

MO + H2SO4 > MSO4 + H2O 

Imol Imol Imol Imol 

0,08 mol 0,08 mol 0,08 mol 

4 48 

- Ta c6: n̂ ^ =rrT^=0'08 ^ M = 40 
- Vay cpng thuTc cua pxit kim Ipai: CaO 
b) Phu'dng trinh hpa hpc: 

CaO + H2SO4 > CaSO^ + H2O 

Impl Impl Imp! Imol 
0,08mp| 0,08mpl 0,08 mol 

- Vay cong thtTc cua hidrat: CaS04.2H20 

5̂ 1 4: Hoa tan hoan toan 0,2 mpl CuO trpng dung dich H2SO4 dun npng sau 

<I6 lam ngupi den 10°C. Tinh khpi lu'dng CUSO4.5H2O tach ra khdi dung 

dich. Biet S|-°°s§̂  =17,4gam. 

^' ^ Phan tich 
• Tom tat de bai: 

%1 mpl CuO + H2SO4 20% °̂ ) lam ngupi den 10°C ' 

l & 4 = 1 7 , 4 g a m 

Pcuso4,5H20 tach ra = ? 

f i h khoi lu'dng dung dich CUSO4, dat a la so mol CUSO4.5H2O tach ra, du^ 
^ O d p tan de lap phu'dng trinh tinh a tCCdo tinh khoi lu'dng CUSO4.5H2O 



f 
Bai giai 

- Phi/dng trinh hoa hoc: 
cuo + > CUSO4 + t :)f ' ' i , ' 

I m o l I m o l I m o l I m o l 

0 , 2 mo l 0 , 2 mo l 0 , 2 mo l 

mc,so4 = 0 , 2 . 1 6 0 = 3 2 ( 9 ) 

0 , 2 . 9 8 . 1 0 0 

' ^ddH2S04 = — = 9 8 (g) 

mddCoso4 =nicuo+ niddH2S04 = 0 , 2 . 8 0 + 98 = 114 ( g ) 

- Kho i l i /dng nt/dc c6 t r ong d u n g d i ch CUSO4: mn̂ dc = 114 - 3 2 = 8 2 (g) 

, - Go ! a la s o mo l CUSO4.5H2O t a ch ra khi nhiet d p x u o n g 10°C 

j CuS04 :amo l J C U S O 4 :160a(g) 

^ [ H 2 0 : 5 a m o l ^ |H2O:18.5a = 9 0 a ( g ) 

- C a c cha t c o n lai t r ong d u n g d i ch bao hoa 6 10°C: m(-uso4 = 3 2 - 1 6 0 a 

mnt/dc = 8 2 - 9 0a 

- 0 6 t an c u a CUSO4 6 10°C: ^ ^ - ^ ^ . 1 0 0 = 1 7 , 4 a = 0 , 1228 
82 - 9 0 a 

- Kho i lu-dng CUSO4.5H2O ke t t i nh : mc,so4.5H20 = 0 , 1 2 2 8 . 2 5 0 = 3 0 , 7 ( g ) 

Ba i 5: Kh i l am nguo i 1026 ,4g d u n g d i ch bao hoa R2SO4.IOH2O tu" 80 °C xuong 

10°C th i CO 395,4g t i nh t he R2SO4.IOH2O t a ch ra kho i d u n g d i ch . X a c dinh 

c o n g thLTc p h a n tu ' c u a h idrat noi t ren . Biet d p tan cua R2SO4 d 80°C va 

10°C la 28 , 3g v a 9 g . 
y Phan ti'ch 

- T o m ta t d e ba i : 

1026,4g dung d ich R2SO4.IOH2O > 395 ,4g R2SO4.IOH2O tach ra 

S« f 3^^=28 , 3g ; Ŝ f̂ ,̂̂  =9g | 

R = ? 

- DiTa v a o d p t an c u a R2SO4 t i nh so mo l c u a h id ra t v a R2SO4 tu" d o I3P 

phu'Ong t r inh t inh R. 

Bai giai 

- T a c o : 5^°°^^ = 2 8 , 3 g ngh ia l a : 

T r o n g 128 ,3g d u n g d i ch bao hoa c6 28 ,3g R2SO4 
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V a y t r ong 1026 ,4g d u n g djch bao hoa c6 226 ,4g R2SO4 

^ Kho i lu-png d u n g d i ch b ao hoa d 10°C: 1026 ,4 - 395 ,4 - 631 (g) 

^ T a c o : S^°so4 =^9 ngh la la : 

T r o n g 109 g d u n g d i ch bao hoa c6 9g R2SO4 , ' 

Vay t r ong 631 g d u n g d i ch bao hoa c6 52 , I g R2SO4 

, Kho i lu-png R2SO4 bi t a ch ra du'di d a n g h idrat : 2 26 , 4 - 52 ,1 = 174 ,3 (g) 

•?qi; 4 1 7 4 
, V i SO mo l h id ra t = so mo l muo i khan nen : • ^ ^ ' ^ ' ^ . 

2R + 276 2R + 9 6 

=̂  R = 7 , l n - 4 8 => R = 23 

, V a y R la nat r i , c o n g thCrc c u a h idrat : Na2SO4.10H2O 

12. Bai t o a n lur ing du ' 

C d s d ly t huye t : 

- T o a n lu'dng du" la ba i t oan khi d e bai c h o biet lu 'dng c u a c a ha i c ha t t h a m 

gia. Do d o khi g ia i ta pha i t h e m bu'dc lap t i le s o s anh d e loai b o cha t du". 

Chang han p h a n Crng: 

mA + nB > C + D 

- G ia SLf a la so mo l c ua A va b la so mo l c ua B th i t i le s o s a n h : 

So s anh ha i t i so , n eu : Ket luan S a n p h a m t inh t h eo 

B het, A d i r C h a t B 
^ m n 

B het, A d i r 

k ^ ^ A het, B du" Cha t A 
" m n 

A het, B du" 

Ky nang g ia i : 

~ Cac d a n g ba i t o an lu'dng du": 

• C d 1 cha t t h a m g ia du* 

• Ca 2 cha t t h a m g ia c ung du" 

i
c bu'dc g i a i : 

>£>qc k l , t d m tat v a p h a n tfch d e ba i . 

{•Chuyen ta t c a c du ' k ien c ua bai t pan v e so mo l . 

M a p phu 'dng t r inh hoa hpc 

l*So s a n h lap t i le d e loai b d cha t du", t i nh t h e o c h a t d a het . 

{•Giai q u y e t c a c y e u c au cua bai t oan 
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• Neu bai toan c 6 l ien quan den nong do: Xet xem trong dung djch sau 

phan LTng c6 con lai nhUng chat nao con du" hay khong de tinh nong dp c' 

chi'nh xac. 

Bai 1: Cho 46 g natri vao 900g nu'dc thu du'dc khi A va dung dich B. 

a) Tinh the tich khf A. 

b) Tinh nong dp phan tram cua dung dich B. 

^ Phan tich 

- Tom tat de bai: 

46g Na + 900g H2O > khi A + dd B 

VA , C % B = ? 

- Chuyen du' kien bai toan ve so mol, lap ti le xac dinh chat du". Di/a vao 

phadng trinh hoa hoc tinh VA , C % B 

Baigiai 

jes Phan tich 

a) Ta c6: n. 
46 

900 

= 2 (mol) 

'H20 18 
= 50 (mol) 

2Na + 2H2O 2NaOH + H, 

^ , 2 50 
- Lap ti le: ~2 

- Vay nu'dc du" tinh theo natri 

- Phydng trinh hoa hpc: 

2Na + 2H2O > 2NaOH + H2 

2 mol Imo l 

2 mol Imo l 

2 mol 2 mol 

2 mol 2 mol 

- The tich khi A: VA = 1 .22,4 = 22,4 (lit) 

b) Khoi luSng dung dich B: 

mdd.B = rriNa + rrinu'dc - mA = 46 + 900 - 1.2 = 944 (g) 

- Nong dp phan tram cua dung dich B: 

C%, 
mM,nH.100% 2.40.100% 

ddB 
'NaOH 

m ddB 944 
= 8 ,47% 

Bai 2: Cho 13g kem hat tac dung hoan toan vdi dung djch H2SO4 loang. 

toan bp lu'dng khi hidro du'dc tao thanh di cham qua ong SLT di/ng 20g 

CuO dun nong, thu du'dc hon hdp ran A trong ong. Oe hoa tan het A ^ 

dung bao nhieu ml dung djch H2SO4 85% ? Biet axit c6 d= l , 28 g/ml. 

H, t20gCuO 
hon hdp ran A 

^ V = ? 

^ Tom tat de bai: 

13g Zn + H2SO4 — 

A + VmlH2S04 85% 

, Chuyen du- kien bai toan ve so mol, lap ti le xac djnh chat du". Dua vao 
phu'dng trinh hoa hpc tinh the tich H2SO4 

Ba/g/a/ 

' Taco: n,, = ^ = i |=0,2(mol) 

- Phu'dng trinh hoa hpc: 

Zn + H2SO4 

1 mol 1 mol 

0,2 mol 

ZnSO^ 

Imo l 
H2 

Imo l 

0,2 mol 

^ Lap ti le: 

H2 + CuO Cu + H2O 

0,2 ^ 0 ^ du-tinh theo Cu 
1 

H + CuO 

1 mol 1 mol 

0,2 mol 

Cu + H2O 

- Ta c6: hon hdp A: 

1 mol 1 mol 

0,2 mol 

Cu: 0,2 mol 

CuO d-: 0 , 2 5 - 0 , 2=0 , 05 mol 

Cho A tac dung vdi H2SO4 dac: 

Cu + 2H2SO4 > CUSO4 + SO2 + 2H2O 

Imo l 2 mol Imo l Imo l 2 mol 

0,2 mol 0,4 mol 

CuO + H2SO4 > CUSO4 + H2O 

Imo l Imo l Imo l i m o l 

0,05 mol 0,05 mol 

"̂ a c6: mH^so4 = " • ̂  = (0,4 + 0,05) . 98 = 44,1 (g) 
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" i d d H 2 S 0 4 = ^ ^ ^ = 51,88(g) 
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^H2S04 d 1,28 ' ^ ^ 

Bai 4: Cho 98g dung dich H2SO4 20% vao 400g dung djch BaCl2 5,2% thu 
du'dc dung dich A. Tinh nong dp phan tram cua nhiJng chat c6 trong dung 
dich A ? 

^ Phan tich 

- Tom tat de bai: 

98g dd H2SO4 20% + 400g dd BaCiz 5,2% > A 

C% cua cac chat trong A ? 
- Chuyen du' kien bai toan ve so mol, xac djnh chat du", xac dinh cac chat c6 

trong A, tfnh khoi lu'dng dung dich A, tinh nong dp ciia cac chat trong A. 

Baigiai 

^ . C%. m.̂  20.98 ^c^a, \ 

m 19,6 - - , ,. 

C%. m̂ d 5,2.400 , 

m 20,8 „ . 

" - - ^ = M = - 2 5 8 - = °' '("^°'^ 

- PhUdng trinh hoa hoc: 

BaClz + H2SO4 > BaS04 + 2HCI 

- Lap ti le: ^ > ̂  =̂  H2SO4 du", tinh theo BaClz 

BaCl2 + H2SO4 y BaS04 i + 2HCI 

Imol Imol Imol 2 mol 

0,1 mol 0,1 mol 0,1 mol 0,2 mol 

-̂ u A [HCI:0,2mol-7,3g 
- Dung dich A: \ 

^ • [H2SO4di/:0,1mol-9,8g 
m d d A = m,,H2S04 + m,,Baci2 " ^63504 = 98 + 400 - 0,1 . 233 = 474,7 (g) 

- Nong dp dung djch cac chat trong A: 

9,8.100% . 
C%ddH2S04d- = 474 7 06% 

„ . 7,3.100% . 
C % d d H a = 474 7 = 1̂ 54% 
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Cty TNHHMTVDWH Khang Vi(t 

i 5: Cho 69,6g Mn02 tac dung vdi dung djch axit clohidric dac du* thu du'dc 
mot lu'dng khf X. Dan khi X vao 500ml dung djch NaOH 4M thu du'dc dung 
djch A. Tinh nong dp mol/l cua cac chat c6 trong dung dich A ? Gia sCr the 
ti'ch dung dich thay doi khong dang ke. 

ei Phan tich ; :o v 
Tom tat de bai: >'r^ 

69,6g MnOz + HCI > X ^5oomiNaOH4M ^ ^ 

CM cua dung dich A = ? 

Chuyen dO' kien bai toan ve so mol, viet phu'dng trinh hoa hpc, xac djnh 
chat du", xac djnh cac chat c6 trong A, tinh nong dp mol ciia cac chat trong A. 

Baigiai 

Taco: n„,o^ = ^ = 0 , 8 ( m o l ) 

nNaOH = 0,5 . 4 = 2 (mol) 

Phu'dng trinh hoa hpc: 

MnOj + 4HCI — > MnCl2 + CI2 

Imol 4 mol Imol 

0,8 mol 

2NaOH > NaCI 

+ 2H2O 

Lap ti le: 

CI2 + 
0,8 2 

1 ^ 2 

Imol 2 mol 

0,8 mol 

NaCIO + H2O 

Vay NaOH du', tfnh theo CI2 

2NaOH 

2 mol 

1,6 mol 

CI2 + 
Imol 

0,8 mol 

NaOHdi/:2-1,6 = 0,4mol 

Dung dich A: iNaCI:0,8mol 

NaCIO:0,8mol 

Nong dp mol ciia cac chat trong A : 

_ 0,4 
w ' = — -

NaCI + NaCIO + Ĥ O 

1 mol 1 mol 1 mol 

0,8 mol 0,8 mol 

-M NaOH di/ — 
0,5 

= 0,8(M) 

C M N a C I = ^ = 1.6(M) 

CM NaCIO = ~-^ = l,6(M) 



13 . Bai tap tong Mp 
<r Cd sd ly thuyet: 
- Trong thi/c te mot bai toan iioa Inpc thi/dng la tong hdp cua nhieu dang bai 
6 tren, di/a vao nhiJng kien thCfc da c6 tu" cac dang bai tri/dc se giup ta nhan 
dang va giai cac bai tap cu the 

Ky nang giai: 
- Opc ki va phan tfch de bai 
- Xac dinh dang bai de van dung cong thuTc phu hdp 
- Chuyen tat cac dO' kien cua bai toan ve so mol. 
- Lap phu'dng trinh hoa hoc 
- So sanh lap ti le de loai bo chat du", tinh theo chat da het. (Neu la toan dii) 
- Giai quyet cac yeu cau cua bai toan 

Bai 1: Cho 2,88g hon htfp A gom kim loai M hoa trj 11 khong doi va oxit cua no 
tac dung het vdi dung djch HCI giai phong ra 1,008 Ift khi hidro (dktc) va 
thu du'dc dung dich Ai. Co can can than dung dich Ai thu du'cJc 8,55g muoi khan, 
a) Xac dinh kim loai va oxit cua no. 
b) Tinh % theo khoi lu'dng cac chat trong A. 

Phan tich 
- Tom tat de bai: 

2,88gA|'^ +HCI > 1,008 lit khi + ddÂ  >8,55g 
[MO 

- Day la bai toan tong hdp hai loai toan: toan hon hdp va tim kf hieu cua kir 
loai. each lam: Chuyen diJ kien bai toan ve so mol, difa vao khoi lu'dn 
muoi khan va khoi lu-dng A lap he phu'dng trinh tinh M. 

Bai giai 
V 1,008 

a) Ta c6: nkhf = 
22,4 22,4 

- Phu'dng trinh hoa hc?c: 

M + 2HCI 
Imol 2mol 
0,045mol 

MO + 2HCI 
Imol 2mol 
xmol 

0,045 (mol) 

MCI2 + 

Imol 
0,045mol 

> MCI2 + 

Imol 
xmol 

H2 

Imol 
0,045mol 

H 2 O 

Imol 

(1) 

(2) 

Y Khoi lu-dng muoi khan: m ĝâ d) + '^wqz\^(i) =8/55 
I rr> (M + 71) (0,045 + x) = 8,55 (a) ' 
^ Khoi lu-dng hon hdp A: 0,045M + x(M + 16) = 2,88 (b) 

fM = 24 
, TLT (a) va (b) ta c6: \ 

^ lx = 0,045 
, Vay M la kim loai Mg ; MO la MgO 
b)2,88gA|^9:0,045mol _^JMg:l,08g , , , 

[MgO:0,045mol [MgO:l,8g 

Bai 2: Nhung mot thanh kim loai M (II) vao 1 lit dung djch FeS04 thi khoi 
lu-dng tang 16g. Neu nhung thanh kim loai ay vao 1 lit dung dich C U S O 4 thi 
khoi lu-dng tang len 20g. Biet phan uTig xay ra hoan toan, sau phan iTng con 
du' kim loai M, hai dung dich FeS04 va CUSO4 c6 cung nong do mol ban dau. 
a) Tfnh nong dp mol cua moi muoi va xac dinh kim loai M. 
b) Neu khoi lu-dng ban dau cua thanh kim loai M la 24g. Hay tinh khoi lu-dng 
thanh kim loai sau 2 phan iTng tren. 

ei Phan tfch 
- Tom tat de bai: 

M(II) + 1 Ift FeS04 > Am, t = 16g 

M(II) + 1 lit C U S O 4 > Am2 t = 20g 

Nong do mol: FeS04 = C U S O 4 = x 
X , M , mkim loai sau phan (snq = ? 

Day la bai toan tong hdp hai loai toan: toan kim loai tac dung vdi dung dich 
muoi va tim ki hieu cua kim loai. Cach lam: Oat an la nong do mol cua 
muoi, di/a vao dp tang kim loai lap he phu'dng trinh tfnh nong do mol va M. 

Bai giai 

^̂ "̂ ĉo: nFeso4 = CM.V = x . l = x(mol) 

ncuso4 = CM • V = x . 1 = X (mol) 

y phan LTng xay ra hoan toan ma M c6 du- chuTng to FeS04 va C U S O 4 phan 
'j'ng het, phu'dng trinh hoa hoc: 



BSi dudng hgc sink gidi Hda hqc 9 - Cao Ctx Gidc 

M + 

I m o l 

xmol 

M + 

Imo l 

xmol 

FeS04 
I m o l 

CUSO4 

Imo l 

MSO4 

Imo l 

MSO4 

Imo l 
+ 

Fe 
I m o l 

xmol 

Cu 
I m o l 

xmo l 

Cty TNHH MTVDWH Khang Viet 

( a ) 

(b) 

- T a c6: Am^ t = mpe - mw = 56x - Mx = 16 

Am2 t = mcu - mM = 64x - Mx = 20 

rM = 24 

(1 ) 

(2 ) 

- TCr (1 ) va (2 ) ta c6 : 
x = 0 ,5 

- Vay M la magie (Mg) • 

- Nong do mol cua FeS04 va CUSO4 la 0,5M 

b ) T a c 6 : n„g = | ^ = 1 (mol) 

- Khoi lu'dng thanh kim loai sau phan cfng: 

Vdi phan uTng ( a ) : m K i = mpe + mng di/ = 0,5 . 56 + (24 - 0,5 . 24) = 40 (g) 

Vdi phan iTng ( b ) : mKL = mcu + mMgd^r = 0,5 . 64 + (24 - 0,5 . 24) = 44 (g) 

Bai 3: Hoa tan 18g hon hdp X gom mot muoi cacbonat cua kim loai hoa tri I 

va mot muoi cacbonat cua kim loai hoa tri I I bang dung djch HCI vCra dii thu 

du-dc dung dich Y va 3,36 lit CO2 (dktc) 

a ) Co can dung dich Y thi thu du'dc bao nhieu gam muoi khan ? 

b) Tfnh the tich dung dich HCI 2M toi thieu can dung ? 

c ) T im cong thiTc ci ia 2 muoi tren biet so mol muoi cacbonat kim loai hoa tri 

I gap doi so mol muoi cacbonat kim loai hoa tri I I , con nguyen tu' khoi cua 

kim loai hoa tri I gap 1,625 Ian nguyen tu' khoi cua kim loai hoa trj I I . 

^ Phan tfch 

- Tom tat de bai: 

1 8 g X 
B C O , : b m o l 

-> ddY + 3,36 lit CO2 

my ; VHCI = ? 

a = 2b ; A = 1,625B 

A , B = ? 
- Day la bai toan tong hdp hai loai toan: toan hon hdp va tim ki hieu cua kin̂  

loai. Cach lam: Oat an la so mol cua 2 muoi va nguyen tu" khoi cua 2 kii^ 
loai, di/a vao gia thiet cua de bai lap he phu'dng trinh tinh A, B, a va b. 

Bai giai 

a)Tacx5 :n ,„,=M| 

, Cho X + HCI: 

A2CO3 

Imo l 

a mol 

BCO3 

Imo l 

bmol 

= 0,15 (mol) 

+ 2HCI 

2 mol 

2a mol 

+ 2HCI -

2 mol 

2b mol 

2ACI 

2 mol 

2a mol 

BCI2 + 

Imo l 

bmol 

CO2 + HjO 

I m o l I m o l 

a mol 

CO2 

Imo l 

bmol 

+ H2O 

I m o l 

- Ta c6 : a + b = 0,15 (1 ) 

- Khoi lu'dng hon hdp X: mx = (2A + 6 0 ) . a + (B + 6 0 ) . b = 18 

H ^ 2aA + bB = 18 - 60(a+b) =̂  2aA + bB = 9 (2 ) 

V Khoi luidng hon hdp muoi khan Y : my = 2a. (A + 35 ,5) + b.(B + 71) 

= 2aA + bB + 71 (a+b) = 9 + 71.0,15 = 19,65 (g) 

b ) T h e tich dung dich HCI 2M: = — = ^^^^'^^=0,15(1) 
CM 

c) Theo de bai, ta c6 : a = 2b va theo (1) a = 0 , l 

b = 0 ,05 

- Tu" ( 2 ) ^ 0,2A + 0 ,05B = 9 

- L a i c o : A = 1,625B =̂ r"̂ ^ 
[ B = 24 

- Vay A la k a l i ; B la magie 

- Muoi can t im: K2CO3 va MgCOs 

Bai 4: Hoa tan 49,6g hon hdp mot muoi sunfat va mot muoi cacbonat cua 
cung 1 kim loai hoa tri I vao nu'dc thu du'dc dung dich A. Chia dung djch A 
lam 2 phan bang nhau. 

- Phan 1 cho phan (fr\g vdi lu'dng diX dung dich axit sunfuric thu du'dc 2,24 
lit khf do d dieu kien tieu chuan. 

- Phan 2 cho phan uTig v6i lu'dng du'dung dich BaCb thu du'dc 43g ket tua trang. 

a) T im cong thiTc ciia 2 muoi ban dau ? 

b) Tinh thanh phan % khoi lu'dng cac muoi tren c6 trong hon hdp ? 

Phan tich 
M2SO4 : 2 x 

Tom tat de bai: 49,6g 
M 2 C 0 3 : 2 y 

+ H2OI dd A 



| A + H2SO4 > 2,24 lit khf 

| A + BaClj > 4 3 g i 

M ; % hon hdp = ? 
- Day la bai toan tong hdp hai loai toan: toan hon hdp va tlm ki hieu cua kim 

loai. Cach lam: Lap phu'dng trinh hoa hoc, di/a vao the tich khi va khoi 

lu'dng ket tua lap he phu'dng trinh tfnh x,y. Di/a vao khoi lu'dng hon hdp A 

lap phu'dng trinh ti'nh M. 
Bai giai 

2 24 
a) Ta Cd: nkh, = - y — = 0, l (mol) 

^ A + H2S04 : Chi CO M2CO3 tham gia phan LTng 

M2CO3 + H2SO4 > M2SO4 + CO2 + H2O 

Imo l Imo l Imo l Imo l Imo l 

y mo! y mol 

- Ta c6: = y = 0,1 

- ^ A + BaCl2 : 

M^SO^ + BaCl2 — > BaSO^ i + 2MCI 

Imo l Imo l Imo l 2 mol 

xmo l xmo l 

M2CO3 + BaCl2 > BaCOj i + 2MCI 

Imo l Imo l Imo l 2 mol 

ymol ymo l 

- Ta c6: m i = m^so^ +'̂ Baco3 233x + 197y = 43 => x = 0,1 

- Khoi lu'dng cua hon hdp ban dau 

mA = 2x( 2M + 96) + 2y (2M + 60) - 49,6 M = 23 

- Vay M la kim loai natri 

- Cong thCrc cua muoi: Na2S04 va Na2C03 

b) Thanh phan phan tram khdi lu'dng cac chat trong hon hdp: 

1 iNa^SO^ : 14,2g [Na2S04 :57,25% 

2 {ua^COj: 10,6g lNa2C03:42,75% 

gaj 5: Cho mi g hon hdp Mg va Fe d dang bpt tac dung vdl 300ml dung dich 
AgNOs 0,8M khi khuay ky de phan l ing xay ra hoan toan thu du'dc dung 
dich A i chuTa ket tua A2 c6 khoi lu'dng la 29,28g gom 2 kim loai. Lpc va r(fa 
ket tua de tach A i khoi A2. Hoa tan hoan toan ket tua A2 trong dung dich 

K H2SO4 dam dac dun nong. Hay ti'nh the tich khi SO2 du'dc giai phong ra. 
B Them vao A i lu'dng dU dung dich NaOH loc rii'a ket ti ia mdi tao thanh nung 
B no trong khong khf 6 nhiet do cao den khoi lu'dng khdng doi thu du'dc 6,4g chat 

r3n. Ti'nh % khdi lUdng cua moi kim loai trong hon hdp Mg va Fe ban dau. 

^ Phan ti'ch 

H Tom tat de bai: 

H mJ "^^ '^ "^°' +300mlAgNOjO.SM ^ddA^+29,28g i A2(2 kim loai) 

[Fe:amol 

• A2+H2SO, >S02.\/s02=? 

B| A i + NaOH > i — ^ 6,4g chat ran 
% moi kim loai = ? 

- Day la bai toan tong hdp 2 loai toan: hai kim loai tac dung vdi 1 dung dich 
muoi va toan hon hdp. Cach lam: chuyen dU kien bai tdan ve so mol, lap he 
phu'dng trinh giai tim x,y ; lUu y trat tt/ cua kim loai khi tac dung vdi dung 
dich muoi. 

Bai giai 

Mra c6: 0̂ 5̂ 03 = CM . V = 0,8 . 0,3 = 0,24 (mol) 

H B O I X va y Ian lu'dt la so mol cua Mg va Fe tham gia phan CTng 

B P h u ' d n g trinh hoa hoc: 

B Mg + 2AgN03 > Mg(N03)2 + 2Ag 

Imol 2 mol Imo l 2 mol 

Wt xmo l 2xmol xmo l 2xmo l 

WL Fe + 2AgN03 > Fe(N03)2 + 2Ag 

^ B | Imo l 2 mol Imo l 2 mol 

ymo l 2ymol xmo l 2ymo l 

Hpi trong A2 c6 2 kim loai chiTng to Fe con du*, A2 gom Ag va Fe du* 

^ T a c6: n̂ ĝ ô  = 2x + 2y = 0,24 (1) 

^ '̂ ^̂  n^Fedc/= (2x + 2y).108 + mpedi/ = 29,28 

0,24 . 108 + mpedif = 29,28 => mpedi/= 3,36 (g) 



M 56 

Cho A2 qua axit H2SO4 dam dac: 

2Ag + ZH ŜO^ -

2mol 2mol 

0,24mol 

2Fe,^ + 6H2SO4 

2mol 6mol 

0,06mol 

Ag2S04 + SO2 + 2H2O 

Imol Imol 2mol 

0,12mol 

(804)3 + 3SO2 + 6H2O 

1mol 3mol 6mol 

0,09mol 

The tfch cua kh( SO :̂ V302 = n . 22,4 = (0,12+0,09) . 22,4 = 4,704 (lit) 

Cho Ai qua NaOH: 

Mg(N03)2 

Imol 

xmol 

+ 2NaOH 

2mol 

Fe(N03)2 + 2NaOH 

Imol 2mol 

y mol 

Nung ket tua ngoai khong khi : 
.0 

Mg(0H)2 

Imol 

xmol 

4Fe(OH)2 

4 mol 

^—> MgO 

Imol 

xmol 

-> Mg(0H)2 

Imol 

xmol 

-> Fe(0H)2 

Imol 

ymol 

+ H2O 

Imol 

+ 2NaN03 

2 mol 

+ 2NaN03 

2 mol 

ymol 

- Ta c6: 40x + 80y = 6,4 (2) 

- Tu' (1) va (2) ta c6: 

fMg:l,92g 

O2 2Fe203 + 4H2O 

Imol 2 mol 4 mol 

^mol 

7,52g 
Fe:5,6g 

x = 0,08 

y = 0,04 

jMg:25,53%i 

[Fe -.74,47% 

Mg: 0,08 mol 

Fe :0,04 + 0,06 = 0,lmol 

BAI TAP HOA HQC HUtJ CQ 
Viet phiTdng trinh hoa hpc 

cr Cd sd ly thuyet: nam vu'ng cong thtTc cau tao, ti'nh chat ly hoa cua cac hdp 
chat hidrocacbon va dan xuat cua hidrocacbon. 
^ Ky nang giai: 
, Cac dang cau hoi thu'dng gap ve viet phu'dng trinh hoa hoc: 

• Viet phu'dng trinh bieu dien ti'nh chat hoa hoc 
• Dien khuyet .̂ 

• Viet chuoi phan iTng (cho s in chuoi hoac ti/ thiet lap chuoi) 
, Cac bu'6c giai: 

• Opc ky de bai, xac dinh dang cau hoi. 

• Neu la dang viet chuoi phan iTng ma de bai khong cho san chuoi, chung 
ta can phai xac dinh ro tuTig chat thich hdp tru'dc khi viet phu'dng trinh. 

• Di/a vao ti'nh chat hoa hoc cua chat lap phu'dng trinh hoa hoc, phai ghi 
ro dieu kien cua tCrng phu'dng trinh 

«• Bai tap van dung: 

Bai 1: Xac dinh cac chat va hoan thanh cac phan ufng sau: 

A + H2O > B 

B + O2 > C + H2O 

C + NaOH > D + H2O 

D + NaOH ) CH4 + E 

» Ba/g/a/ 

ii sd do tren chCrng to: 

>DlaCH3C00Na 

• E la NazCOa 

• ClaCHsCOOH 

• B la C2H5OH 

• A la C2H4 

Phu'dng trinh hoa hoc: 

CH2 = CH2 + H2O "̂'̂  > CH3 - GHz - OH 

C2H5OH + O2 ) CH3COOH + H2O 

CH3COOH + NaOH > CH3C00Na + H2O 

^ CHaCOONa + NaOH > CH4 + NazCOa 
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Bai 2: Hoan thanh chuoi phan (fng: 
a) Canxi cacbua > axetilen > etilen > rMu etylic 

axit axetic > canxi axetat > natri axetat > metan 

b) Tinh bot > glucozd > ri/du etylic > axit axetic 

etyl axetat > canxi axetat 

c) C2H6 ^^'^ >A ^CjHsOH >B >CH3COOCH3—^ 

, B > D 

Bai giai 

a) CaC2 > C2H2 > C2H4 > C2H5OH > CH3COOH 

> (CH3COOH)2C:a > CH3C00Na > CH4 

CaC2 + 2H2O > Ca(0H)2 + C2H2 

C2H2 + H2 — — > C2H4 

C2H4 + H2O > C2H5OH 

C2H5OH + O2 > CH3COOH + H2O 

2CH3COOH + Ca(0H)2 > (CH3COOH)2Ca + H2O 

(CH3COOH)2Ca + Na2C03 > 2CH3COONa + CaC03 

CH3C00Na + NaOH > CH4 + Na2C03 

b) (C6Hio05)n > C6H12O6 > C2H5OH > CH3COOH > 

CH3COOC2H5 — ( C H 3 C O O ) 2 C a 

(CeH.oOs)^ + nH20 nC6Hi206 
C6H12O6 ) 2C2H5OH + 2CO2 

C2H5OH + O2 ) CH3COOH + H2O 

C2H5OH + CH3COOH ) CH3COOC2H5 + H2O 

CH3COOC2H5 + Ca(0H)2 > (CH3COO)2Ca + 2C2H5OH 

C) C2H6 > C2H5CI ) C2H5OH > CH3COOH ^ C H g O ^ 

CH3COOCH3 > CHjCOONa ^"2^°^ ) CH3COOH ) D 

C2H6 + CI2 > C2H5CI + HCI 

C2H5CI + NaOH > C2H5OH + NaCI 

C2H5OH + O2 "'^"^'^'^ ) CH3COOH + H2O 

CH3OH + CH3COOH "2^°^'° > CH3COOCH3 + H2O 
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CH3COOCH3 + NaOH 

2CH3COONa + H2SO4 

2CH3COOH + Zn 

—> CHjCOONa + CH3OH 

— > 2CH3COOH + Na2S04 

(CH3COO)2Zn + H2 
Bai 3: Viet phi/dng trinh phan iTng theo scf do chuyen hoa sau: 

»H20 

- Biet G la metyl clorua 
D + NaOH -> E + NaOH 

Bai giai 
^ l\i s6 do tren chiTng to : 
I • G l a C H 3 C I 
I • F l a C H 4 
H •ElaCH3C00Na 

• D l a C H 3 C 0 0 H 
• C la C2H5OH 
• Bla C6H12O6 
• A la (QHioOs),, 

(C6Hio05)n + nH20 

C6H12O6 ) 2C2H5OH + 2CO2 

nQHnOe 

C2H5OH + O2 

CH3COOH + NaOH 

CHaCOONa + NaOH 

CH4 + CI2 ''"^ 

mengia'm CH3COOH + H2O 

CHaCOONa 

Na2C03 + 

Bai 4 : Cho sd do sau 

X 

-> CH3Ci + HCI 

-> A 

i 
B C 

+ H2O 

CH4 

D 

F ~> G 

-> E 

C6H12O7 F G 
Bie t : 

• X la mot chat khi 

• A la mot polime c6 khoi lu'dng phan tiT Icfn 

• C phan LTng vdi natri nhu'ng khong phan Cfng du'dc vdi dung djch kiem 
• D phan Lfng du'dc vdi natri va dung dich kiem 

• G phan iTng du'dc vdi kiem nhu'ng khong phan uTng du'dc vdi natri 
• E va F la hdp chat cua natri 

Xac djnh cong thiTc cua X, A, B, C, D, E, F va G. Viet cac phu'dng trinh hoa 
hoc xay ra. 
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Baigiai 
- Tu" de bai, ta c6: 

A la (C6Hio05 )n B la CeHnOe 
C la C2H5OH D la CH3COOH 

E la CHaCOONa F la CzHsONa 
G la CH3COOC2H5 X la CO2 

- Phu'dng trinh hoa hoc: 

6nC02 + 5nH20 ^"'^^"^ > (C6Hio05)n + 6n02 

(C6Hio05)n + nH20 > nCeHnOe 

C6H12O6 > 2C2H5OH + 2CO2 

C2H5OH + O2 "̂ "̂̂ '̂ "̂  > CH3COOH + H2O 

CH3COOH + NaOH > CHsCOONa + H2O 

C6H12O6 + Ag20 > C6H12O7 + 2Ag 

2C2H5OH + 2Na > 2C2H50Na + H2 

C2H5OH + CH3COOH ) CH3COOC2H5 + H2O 

Bai 5: Thyc hien sd do phan iTng sau (ghi ro dieu kien neu c6): 

B > E > C2H5OH 

^ C > D > CH3OCH3 

- Biet khf A c6 ti khoi v6i H2 la 8. 

Bai giai 

- Ta c6: d^^Hz = 8 MA = 1 6 va tu' chuoi phan utig ta c6 the dy doan A la CH4 

- Tu' de bai, ta c6: 

BlaCzHz ClaCHsCI D la CH3OH E la C2H4 

- Phu'dng trinh hoa hoc: 

2CH4 > C2H2 + 3H2 

C2H2 + H2 ) C2H4 

C2H4 + H2O > C2H5OH 

CH4 + CI2 ^"^^^"^ ) CH3CI + HCI 

CH3CI + NaOH > CH3OH + NaCI 

2CH3OH > CH3OCH3 + H2O 
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Nhan biet cac chat 
cr Cd sd ly thuyet: nam vu'ng ti'nh chat hoa hoc, ti'nh chat vat ly cua cac hdp 
chat oxit, axit, bazd, muoi, kim loai, phi kim va bang ti'nh tan. 

Bang thudc thCr dung khi nhan biet 
'Ch^t can 
phan biet 

Thuoc th ir Dau hieu nhan biet 
va phu'dng trinh hoa hoc 

NO Tiep xuc khong khi 
- Hoa nau (khi NO2) 

2N0 + O2 > 2NO2 

O2 Bot Cu 
- Bot mau den (CuO) 

2Cu + O2 - ^ - > 2CuO 

NH3 

Quy tim am 

- Quy tim hoa xanh 
Dung djch NH3 c6 ti'nh bazd 

HCI 
Quy tim am 

- Quy tim hoa do 
Dung djch HCI c6 tinh axit 

Hdi nude CUSO4 khan 
- Hoa xanh lam 

CUSO4 + 5H2O > CUSO4.5H2O 

CO2 
Dung dich nUdc 

voi trong Ca(0H)2 

- Dung djch nUdc vol trong hoa due 

CO2 + Ca(0H)2 > CaC03i + H2O 

H2 CuO 
- Tao bot Cu mau do 

H2 + CuO °̂ ) Cu + H2O 

C2H2 
Dung djch 

AgN03/NH3 

- Ket tua mau vang nhat 

C2H2 + 2AgN03 + 2NH3 - ^ ^ C 2 A g 2 i + 
2NH4NO3 

Anken Dung djch brom 
- Brom bi nhat mau 

C2H4 + H2 > C2H6 

Ankan 
Dot roi cho san 
pham chay (CO2) 

qua nu'6c vol trong 

- Dung dich nudc voi trong hoa due 

CO2 + Ca(0H)2 > CaC03 4 + H2O 

Ancol Dung kim loai 
natri hoac kali 

- Xuat hien khi sau phan iTng 

2C2H5OH + 2Na > 2C2H50Na + 
H2 

Axit 
^cboxilic 

- Dung quy ti'm 
- Kim loai hoac 
muoi cacbonat 

- Quy tim hoa do 
- Xuat hien khi H2 hoac CO2 
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«- Ky nang giai: 
- Cac dang cau hoi nhan biet thi/dng gap 

• Dang 1: Nhan biet vdi cac hoa chat rieng biet. Vdi dang nay, neu c6 n 
chat ta chi can nhan biet (n-1) chat, chat con lai la chat thCr n. 

• Dang 2: Nhan biet su" c6 mat cCia cac hoa chat trong cung hon hdp hoac 
nhan biet tat ca hoa chat theo yeu cau de bai. Vdi dang nay, neu c6 n chat ta 
phai nhan biet du tat ca n chat. 
- Cac dang bai nhan biet: 

• Nhan biet vdi thuoc thu" khong han che 
• Nhan biet vdi thuoc thCr han che: hoa chat c6 the do de bai quy djnh sin 

cung CO the do chung ta t i / tim. 
• Nhan biet ma khong su' dung thuoc thCr ngoai: trong tru'dng hdp nay ta 

phai lap ma tran qiu'a cac chat de giai. 
- Cac b\idc giai: Trinh bay cac thao tac lam mot each cu the nhu" thi/c nghiem. 

• Opc kl de bai 
• Xac dinh dang cau hpi 
•Trich hoa chat ra lam mau thu' (tru' chat khO 
• Chpn hoa chat lam thuoc thu" (tuy thuoc vao yeu cau de bai la c6 han 

che thuoc thd hay khong) sao cho phu hdp de tao nen cac dau hieu phan (fug 
ro rang nhu": bay hdi, ket tiia, si/ thay doi mau sac 

• Neu dau hieu phan LTng c6 du'dc. 
• Viet phu'dng trinh hoa hpc minh hpa cho tCrtig hien tu'dng phan uTig da neu. 

- Lu'u y: Khi nhan biet chat ran thi ta nen cho chat ran vao nu'dc tru'6c roi 
quan sat, chat nao tan trong nu'dc va chat nao khong tan trong nu'dc de 
chuyen thanh bai nhan biet dung dich quen thupc. 

Bai tap van dung: 
Bai 1: Dung phu'dng phap hpa hpc hay nhan biet 5 binh khi mat nhan: N2; H2: 
CH4; C2H2 va C2H4 

^ Phan tich 

N2 

H2 
CH4 +AgN03/NH3 >c6ilaC2H2 + 

C2H, 

N2 

H2 
CH4 

C2H4 

-^^!2_>m§'tmauC2H4 
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H, + 0 , -> khong chay N2 +chay [CH4 
Ho 

-> nu'6c vol trong due la CH4 

CH4 

San pham chay + Ca(0H)2 — 

Bai giai 

Lan iu-dt cho dung dich AgNOa/NHs tac dung vdi 5 mau khi. Mau nao cho 
ket tua vang nhat do la C2H2 

C2H2 + 2AgN03 + 2NH3 C2Ag2 + 2NH4NO3 
Cho dung dich brom Ian Iu-dt tac dung v6i 4 mau khi con lai. Mau nao lam 
mat mau nau do cua brom la C2H4 

C2H4 + Br2 > CjHSri 
Lan Iu-dt dot chay 3 mau khi con lai: mau khono chay la N2, 2 mlu chay la 
H2 va CH4. 

2H2 + O2 

CH4 + 2O2 

2H2O 

CO2 + 2H2O 
Din san pham chay tu' 2 mau H2 va CH4 qua dung dich nu-dfc voi trong: mau 
nao lam due nu-dc voi trong la CH4. 

CO2 + Ca(0H)2 > CaCOa i + H2O 
- Mau con lai la H2 

B̂ai 2: Dung phuOng phap hoa hpc hay nhan biet 4 binh khi mat nhan: CH4; 
C2H4; CO2 va SO2. 

'CH4 

C2H4 
CO2 

SOo 

jgs Phan tich 

) khong phan Lfngi^^^ +c6i . 
C2H4 

CO2 

{CH 
^ > mat mau C2H4 

C2H4 

- ^ ^ ^ mat mau SO. 
JCO2 
SO2 

Bai giai 

Lan Iu-dt cho 4 mau khi tac dung vdi nu-dc vol trong Ca(0H)2: khi lam nu-dc 
voi trong hoa due CO2 va SO2, 2 khi khong phan Cmg la CH4 va C2H4. 



C02 + Ca(OH)2 > CaCOsi + H2O 

SO2 + Ca(0H)2 > CaSOsi + H2O 

- Cho CO2 va SO2 qua ni/dc brom: khf lam mat mau brom la SO2, khf con lai 

la CO2. 
SO2 + Br2 + 2H2O > 2HBr + H2SO4 

- Cho CH4 va C2H4 qua nu'dc brom: khi lam mat mau brom la C2H4, khf con lai 

la CH4. 

C2H4 + Br2 > C2H4Br2 
Bai 3: Dung phu'dng phap hoa hoc nhan biet cac binh khf mat nhan chiTa cac 

hon hdp khf sau: A (CH4, C2H4, CO2); B (CH4, C2H4, SO2); C (CH4, C2H4, 
C2H2) va D (N2, H2, CO2) 

^ Phan ti'ch 

A 

< ^ + Ca(0H)2 > khongcoilaC + c6ilaA,B,D 

P 
A 

< B + Brj > mat mau A, B+khong mat mauD 
D 

< + H2S > CO i vang la B + khong i la A 
B 

Baigiai 
- Lan lu'dt cho cac hon hdp khf qua dung dich nu'cTc voi trong Ca(0H)2: hon 

hdp khf nao lam nu'dc vol trong hoa due la A,B,D khong c6 hien tu'dng la 
hon hdp C. 

CO2 + Ca(0H)2 > CaCOs + H2O 

SO2 + Ca(0H)2 > CaSOs + H2O 

- Cho cac hon hdp A, B, D qua nu'dc brom: hon hdp khf mat mau la A va B, 
khong c6 hien tu'dng la hon hdp D. 

C2H4 + Br2 > C2H4Br2 

SO2 + Br2 + 2H2O ——> 2HBr + H2SO4 

- Cho hon hdp A,B tac dung v6i H2S: neu xuat hien ket tua vang la hon hdP 

B, khong c6 hien tu'dng la hon hdp A 

SO2 + 2H2S > 3S + 2H2O 

Bai 4: Dung phu-dng phap hoa hoc de nhan biet cac dung dich mat nhan: 
glucozd, ru'du etylic, axit axetic va benzen. 

^ Phan ti'ch > 

C2H5OH 

CH3COOH 

C2H5OH 

CH3COOH +CaC03 

+ AgNOo/NHo - i . . ^ _ 

— ^ — ^ — a _ _ » c o i la C^H^p^ + khong c6 i\a CH3COOH 

sui bot khiCH3C00H + con lai C2H3OH 

^2' '5 

CeHe 
+ Na > sui bot khf la C H OH +c6n lai la C„H 

^6' "6 

Ba/g/a/ 
- Lay moi chat mot ft lam mau thLf, Ian lu'dt cho cac chat tac dung vdi dung 

dich AgNOs/NHs: c6 ket tua xuat hien la glucozd, con lai khong c6 hien 
tu'dng la CH3COOH, C2H5OH va QHe. 

C6Hi206 + Ag20 ^"3;t° , C6H12O7 + 2Agi 
I- Cho CH3COOH, C2H5OH va CeHe tac dung vdi da vol CaCOs: c6 sui bot khi la 
| , CH3COOH con lai khong c6 hien tu'dng la C2H5OH va CeHe. 

I CaCOj + 2CH3COOH > (CH3COO)2Ca + COzt + H2O 

^ Tiep tuc cho C2H5OH va CeHe tac dung vdi natri: c6 sui bot khf la C2H5OH 
con lai la benzen QHe 

2C2H5OH + 2Na > 2C2H50Na + H2 

tBai 5: Hay nhan biet cac lo mat nhan: glucozd, benzen, ru'du etylic, axit axetic 
va nu'dc. 

^ Phan ti'ch 

CjHgOH 

CH3COOH .AgNOg/NHg ^ C g H ^ ^ O e + khongco i la 

C2H5OH 

CH3COOH 

CeHe 
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C2H50H 

CH3COOH ^ ^ g ^ Q ^ ^ 1̂ ,̂ ,. CH.COOH + con lai 

H,0 

C2H5OH 

H,0 

H,0 
C H OH 

2 5 _̂  ^ g^j î h,- la c ,H.OH +c6n lai la 

C H 
^ ^ + O, > chay la + con lai la H„0 

H^O ' ' 6 6 2 

Bai giai 
- Lay moi chat mot it lam mlu thic, Ian iLrdt cho cac chat tac dung vdi dung 

djch AgNOVNHa: c6 ket tua xuat hien la glucozd, con lai khong c6 hien 
tu-dng la CH3COOH, C2H5OH, H2O va QHe. 

C6H12O6 + AgzO ''^3;t° , QH12O7 + 2Ag^ 
- Cho CH3COOH, C2H5OH, H2O va CeHe tac dung vdi da voi CaCOs: c6 sui bot 

khi la CH3COOH con lai khong c6 hien tu-dng la C2H5OH, H2O va CeHe-

CaCOa + 2CH3COOH > (CH3COO)2Ca + C02t + H2O 
- Tiep tuc cho C2H5OH, H2O va QHe tac dung vdi natri: c6 sui bpt khf la 

C2H5OH con lai la H2O va CgHe 

2C2H5OH + 2Na > 2C2H50Na + H2 
- Dot chay 2 chat con lai: chat nao chay du'dc la benzen, chat khong chay 

du'dc la nu'dc. 

2C6H6 + 15O2 — ^ 12CO2 + 6H2O 

3. Bleu che cac chat 
Cd sd ly thuyet: nam viJng tfnh chat hoa hoc cua cac hdp chat hidrocacbon, 

dan xuat cua hidrocacbon va cac phu'dng phap dieu che dac biet. 
- Dieu che metan: 

CHsCOONa + NaOH > CH4 + Na2C03 

C + 2H2 > CH4 

AI4C3 + I2H2O > 3CH4 + 4AI(OH)3 
- Oieu che etilen: 

C2H5OH ) C2H4 + H2O 

- Oieu che axetilen: 

CaC2 + 2H2O > C2H2 + Ca(0H)2 

2CH4 1500°C,iaml9nhnhanh ^ (^^^^ ^ 

4 0 6 

Oieu che ruOu etylic: 

CeHnOe ) 2C2H5OH + 2CO2 

C2H4 + H2O '"'̂  > C2H5OH 

C2H5CI + NaOH °̂ ) C2H5OH + NaCI ' 

CH3COOC2H5 + NaOH °̂ ) CHaCOONa + C2H5OH *̂ ' ' 

CH3CHO + H2 - J ^ ^ C2H5OH 

- Oieu che axit axetic: 

I C2H5OH + O2 "̂"̂ '̂ '"̂  > CH3COOH + H2O i : 

<r Ky nang giai: ;£ , 
- Cac dang cau hoi dieu che thu'dng gap: 

»>Oieu che chat c6 su" dung hoa chat ngoai 
•:«Dieu che chat ma khong sd dung hoa chat ngoai 

-Cac bu'dc giai: 
• Opc kl de bai 
• Xac djnh dang cau hoi dieu che 

I • Xac dinh chat can dieu che thupc loai nao (axit, bazd, muoi....) 
• Van dung kien thCrc da biet de lap phu'dng trinh hoa hoc. Trong qua trinh 

dieu che chat khong phai chi la mpt phu-dng trinh hoa hpc c6 the giai quyet 
du'dc ma doi khi phai trai qua nhieu phu'dng trinh. 
- Lu'u y: Doi vdi dang dieu che ma khong SLT dung hoa chat ngoai, ta c6 the 
t|n dung cac hoa chat ma de bai da cho de dieu che them cac chat can thiet 
de phuc vu cho viec dieu che. 

*• Bai tap van dung 
Wi 1: Viet phu'dng trinh dieu che: 

a) Etilen glicol tCr axit axetic. b) Etyl axetat tCr tinh bpt. 
^ Gia su' dung cu, hpa chat va cac chat v6 cd can thiet la c6 du 

Bai giai 

CH3COOH > CH3C00Na > CH4 > C2H2 > C2H4 > 

C^H^n > C2H6O2 ^ • 

CH3COOH + NaOH > CHjCOONa + H2O 

CH3C00Na + NaOH > CH4 + NazCOs 

2CH4 ) C2H2 + 3H2 , .. , . 



CzHz + H2 — ) C2H4 

CH2 = CH2 + Br2 > CHjBr - CHiBr 

CH2Br-CH2Br + 2NaOH > HO - CH2 - CH2 - OH + 2NaBr 

b) (C6Hio05)n ^ CeHnOe ^ C2H5OH ^ CH3COOH ^ CH3COOC2H5 

(C6Hio05)n + nH20 > nCeHijOe 

QHnOe > 2C2H5OH + 2CO2 , , 

C2H5OH + O2 _ ^ « i l M n L ^ CH3COOH + H2O 

C2H5OH+ CH3COOH > CH3COOC2H5 + H2O 

Sai 2: TCr da voi, tinan da va cac chat v6 cd can thiet hay viet phi/dng trinh 
dieu che: 
a) Poli vinyl clorua (PVC). b) Poll etilen (PE). 
c) Cao su buna. 

Ba/ g/'a/' 
a) CaCOs > CaO > CaCz > C2H2 > C2H3CI > PVC 

CaCOa °̂ > CaO + CO2 

CaO + 3C ) CaC2 + CO 
CaC2 + H2O > C2H2 + Ca(0H)2 

HO = CM + MCI ^ H2C = CHCI 

nH2C = CHCI ' " " ' P >-fH2C-CHCI|, 

b) CaCOj > CaO > CaCz > C2H2 > C2H4 > PE 

CaCOa °̂ ) CaO + CO2 

CaO + 3C > CaC2 + CO 

CaC2 + H2O > C3H2 + Ca(0H)2 

C2H2 + H2 > C2H4 

nH^C = CH2 ' " " ' P ) -fH2C-CH2 in 

Bai 3: Viet 5 phan LTng khac nhau tao ra ru'du etylic. 

Ba/g/ai 
- TCrglucozd: QHizOe > 2C2H5OH + 2CO2 

- Tu'et i len: C2H4 + H2O C2H5OH 

- TCr etyl clorua: C2H5CI + NaOH °̂ > C2H5OH + NaCI 

408 

Ni,t" 

-> CHBCOONa + C2H5OH 

C2H5OH 

- TCr ester: CH3COOC2H5 + NaOH 

- Tu" andehit axetic: CH3CHO + H2 

Bai 4: T(I nhom cacbua va nu'dc, hay viet phu'dng trinh dieu che etyl axetat 
Ba/g/a/ 

AI4C3 > CH4 > C2H2 > C2H4 > C2H5OH > CH3COOC2H5 
- Phu'dng trinh hoa hoc: 

AI4C3 + I2H2O > 3CH4 + 4AI(OH)3 

2CH4 1500 "C , l am Ignh nhanh 
> C2H2 + 3H2 

C2H2 + H2 > C2H4 

C2H4 + H2O axit,tO C2H5OH 

C2H5OH+ CH3COOH ) CH3COOC2H5 + H2O 

î 5: Tif da voi va than da hay viet phu'dng trinh dieu che cao su buna. 
Ba/g/a/ 

CaCOs > CaO > CaC2 > C2H2 > C2H4 - > C2H5OH 

-> C4H6 cao su buna 

CaCOi > CaO + CO2 

CaO + 3C caC2 + CO 
CaC2 + H2O -> C2H2 + Ca(0H)2 

C2H4 C2H2 + H2 — ^ 

C2H4 + H2O "̂'̂ '̂ ^ > C2H5OH 

2C2H5OH Al2O3/ZnO,450°C ^ ^ ^ ^ ^ ^ ^ 2H2O 

nH ,C = C H - C H = CHo -^-fCH2 - C H = CH-CH2 i . 

Giai th ich hien tifdng 
Cd sd ly thuyet: 
Nam viJng du-dc tinh chat vat ly cua cac bai chat (dac biet la trang thai va 

au sac CLia chat) 
Biet van dung tinh chat cua tCrng loai chat de giai thi'ch 
Ky nang giai: 
Cac dang cau hoi ve giai thich hien tu'dng: 
• Cho tru'dc hien tu'dng, yeu cau giai thich 
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• Neu hien tiTdng va giai thi'ch 
. Giai thich cac hien tiTdng trong ddi song 

- Cac bi/dc giai: 
• Opc l<y de bai va phan tich ro: Chat nao cho vao tr i /dc ; Chat nao cho 

vao sau; Chat nao phan LCng tru'dc; Chat nao phan Crng sau; Co chat nao con 
du" sau phan iTng hay I<h6ng 

• Neu la dang bai giai thi'ch hien tu'Png cupc song phai lien he xem hien 
tu'dng do gan lien vdi mang kien thLTc nao de c6 hu-dng giai thich cu the. 

• Neu tCrng hien tu'dng xay ra khi cac chat bat dau tiep xuc vdi nhau cho 

tdi khi phan iTng ket thuc. 
• Lap phu'dng tr inh hoa hoc minh chiTng 

- Lu-u y: trong qua trinh phan Crng, c6 the c6 chat con du" sau phan Crng phai 
chi ra hien tu'dng mdi phat sinh khi con du' chat, ICic nay chat viTa mdi sinh ra 
trong dung dich c6 phan Crng tiep vdi chat con du" hay khong. 

®- Bai tap van dung: 
Bai 1: Hay giai thich tai sao khi de doan mia lau ngay trong khong khi thi 6 

dau doan mia thu'dng c6 mui rUdu etylic? 
Bai giai 

- Vi trong mia c6 du'dng saccarozd, dau mia tiep xuc vdi hdi nu'dc trong 
khong khi cd the xay ra cac qua tr inh: 

C12H22O11 + H2O C6H12O5 + C6H12O6 

C6H12O6 ) 2C2H5OH + 2CO2 

- Vi vay ma dau mia thu'dng cd mui ru-du etylic. 
Bai 2: Hay neu hien tu'dng va viet phu'dng trinh hda hoc khi 

a) Cho natri vao ru'du etylic 45° 

b) Cho da vol vao axit axetic 
c) Dot chay axetilen sau dd cho san pham chay qua dung djch nu'dc voi trong. 

d) 06 mot it nu'dc vao cdc dyng dat den 

e) Cho mau natri vao ru'du etylic 

f) NhCing cay dinh sat vao cdc di/ng giam 

Bai giai 

a) Hien tu'dng: natri tan dan, cd khi bay ra 

2C2H5OH + 2Na > 2C2H50Na + H2 

2Na + 2H2O > 2NaOH + H2 

b) Hien tu'dng: da vdi tan dan, cd khi bay ra 

CaCOa + 2CH3COOH > (CH3COO)2Ca + CO2 + H2O 
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E;) Hien tu'dng: axetilen chay sang san pham sinh ra qua nu'dc voi t rong lam 
H nu'dc voi t rong hda due 

i 2C2H2 + 5O2 > 4CO2 + 2H2O 

1 CO2 + Ca(0H)2 > CaCOa + H2O 

•d) Hien tu 'dng: sui bpt khi manh, tda nhieu nhiet 

I CaC2 + 2H2O > Ca(0H)2 + C2H2 

e) Hien tu'dng: natri bdc chay tren be mat ru'du dong thdi cd bpt khi thoat ra. 

2C2H5OH + 2Na > 2C2H50Na + H2 

f) Hien tu 'dng: cay dinh sat tan dan, cd sui bpt khi 
2CH3COOH + Fe > (CH3COO)2Fe + H2 

Bai 3: Chp hon hdp khi A gom C2H6 va C2H2. Cho biet hien tu'dng xay ra trdng 
hai th i nghiem sau: 

a) Dot chay hoan toan hon hdp A sau dd cho san pham chay qua dung dich 
nu'dc vdi t rong. 

b) Cho hon hdp A qua dung dich nu'dc brom du* roi dem dot chay khi con lai. 
Bai giai 

a) Hien tu 'dng: hon hdp chay sang san pham sinh ra qua nu'dc voi trong lam 
nu'dc voi trong hda due 

2C2H6 + 7O2 > 4CO2 + 6H2O 

2C2H2 + 5O2 > 4CO2 + 2H2O 

CO2 + Ca(0H)2 > CaC03 + H2O 

b) Hien tu 'dng: sau khi qua dung dich brom, nu'dc brom bj mat mau. C2H6 
khong phan Crng thoat ra ngoai chay sang. 

C2H2 + 2Br2 > C2H2Br4 

2C2H2 + 5O2 > 4CO2 + 2H2O 

B l̂ 4: Cho hon hdp khi do , etilen va metan vao dng nghiem, sau dd dem up 
ngudc ong vao mot chau nu'dc mudi (trong dd cd de san mpt mau giay quy 
t im) rpi du'a ra anh sang khuech tan. Viet phu'dng trinh hda hpc va giai 
thich hien tu'dng xay ra ? 

Bai giai 
Khi du'a hon hdp khi ra anh sang khuech tan thi etilen va metan se tac dung 
vdi d o : mau vang luc cua khi d o trong ong nghiem nhat dan, nu'dc dang 
len tren dng nghiem, dung dich cd mau dd do phan Crng cua quy t im vdi 
axit HCI tao thanh. 

CH4 + CI2 ^"^^"g > CH3CI + HCI 

C2H4 + CI2 > C2H4CI2 
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Bai 5: Mo ta giai thi'ch hien tu'Ong va viet phi/dng trinh hoa hoc minh hoa cho 
a) De lam riTdu nep, ngiTdi ta da ngam gao nep sau khi lam nong vdi men 
ru'du va u ki 6 gan bep ICra. 
b) Ru'du loang c6 ngam them mot ft hoa qua va men giam de lau se bien 

thanh giam. 
Bai giai 

a) Vi trong gao c6 tinh bpt khi u ki tao glucozd, giucozd gap nhiet dp gan li/g 
va xuc tac men ru'du se tao thanh ru'du nep. 

tron 

(C6Hio05)n + nHjO nCeHizOe 

C6H12O6 
men rUdu. t -> 2C2H5OH + 2CO2 

b) Ru'du loang ngam hoa qua trong khong khf se tiep xuc vdi oxi, cd them xuc 
tac men giam se cd vi chua bien thanh giam 

C2H5OH + O2 "̂ "̂̂ '̂ "̂  ) CH3COOH + H2O 

5. Tach chat ra khoi hon hdp 

Cd sd ly thuyet 
- Trong thi/c te hda hoc hoac cuoc song, cac chat thu'dng ton tai d dang hon 
hdp cLia nhieu chat. Vi vay viec phai tach mot chat hoac nhieu chat ra khoi hon 
hdp la mot viec lam thu'dng xuyen khi nghien CLTU hda hoc. De lam du'dc dieu 
nay bat bugc ben canh viec phai nam ro tinh chat ly hda cua cac chat chung ta 
can lUu y viec hda chat de tach cac chat. 
- Khi chpn hda chat de tach chat can lulJ y 3 dieu kien sau: 

• Chi tac dung len mot chat trong hon hdp (thu'dng la chat muon tach) 
• San pham tao thanh cd the tach de dang ra khdi hon hdp nhu': ket tua, 

tao 2 dung dich khdng tan vao nhau 
•Tu' san pham tao thanh cd the tai tao lai chat ban dau 

Ky nang giai: 
- Cac dang cau hoi thu'dng gap: 

• Tach rieng mot chat ra khoi hon hdp 
• Tach rieng tCrng chat ra khdi hon hdp 

- DiTa vao tinh chat hda hoc cd 2 phu'dng phap thu'dng gap: 
• Phu'dng phap loai bd: 
- Phu'dng phap nay dung de tach mot chat ra khdi hon hdp khi chat can 

tach khd hoac khdng tham gia phan u'ng hda hoc. 
A 

- Sd do tong quat: A, B 
+X 

XB 
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TCf sd do ta thay: muon tach A ra khoi hon hdp A,B ta cho hon hdp vdi X, 
trong do X chi phan Ceng vdi B con lai ta thu du'dc A. 

• Phu'dng phap tai tao: 
^ Phu'dng phap nay dung de tach cac chat de tham gia phan u'ng hda hoc vdi 
^pt chat trong khi cac chat khac trong hon hdp khong phan u'ng. 

+X ^ ^ , Sd do tong quat: A, B 
^ X B • B 

c> Tu' sd do ta thay: muon tach B ra khdi hon hdp ta cho hon hdp tac dung vdi 
X thu du'dc chat XB, sau do ta tai tao lai B tu" XB. 
, Di/a vao tinh chat vat ly cd 4 each tach cd ban: 

• Chu'ng cat: Dung de tach hon hdp gom hai chat Idng hda tan vao nhau 
va CO nhiet do sdi khac nhau. 

• Chiet tach: Dung de tach hai chat Idng khong hda tan vao nhau 
• Bay hdi: De tach hon hdp gom mot chat ran tan vao trong chat Idng 
• Loc: De tach hon hdp gom chat Idng va chat ran khdng tan vao nhau 

- Cac bu'dc giai: 
• Doc ki de bai, xac dinh dang cau hdi 
• Xem cac chat can tach thupc loai chat gi: ran, Idng, khi, tan hay khdng 

tan trong nadc, de bay hdi hay khd bay hdi 
• Xac dinh phUdng phap can dung, nen chon phu'dng phap nao tdi u'u nhat 

(de thi/c hien nhat, cd the ket hdp nhieu phu'dng phap vu^ vat ly vCra hda hoc) 
• Trinh bay each lam nhu'thi/c te 
• Viet phu'dng trinh hda hoc cho tu'ng giai doan tach 

- Lu'u y khi dung phu'dng phap hda hoc cac chat khi them vao con du' trong 
dung dich thi cung phai tach ra. 

' Bai tap van dung: 

Bai 1: Hon hdp khi A gom CH4, C2H2 va C2H4. Lam the nao de tinh che: 

a) CH4 b) C2H2 c) C2H4 

Ptian ti'ch 
[CH4 

I2 + Brj > CH4 + <{ 

IC2H4 

)̂ Tinh che CH4 : < C,H,Br, 
C,H,Br, 

•̂ ung phu'dng phap loai bd: cho hon hdp tac dung vdi dung dich brom thi 
CH4 khdng phan u'ng, ta se thu du'dc CH4 tinh khiet. 

A 1 -J 



b) Tinh che C2H2: 

c) Tinh che C2H4: 

CH4 

C2H2 +AgN03 

C2H4 

C2H2 +AgN03-

C2H4 

CH, 

C2H4 

CH, 

IC2H4 

-^C^Agz 

t + C2Ag2 

C2H4 

+ HCI • C2H2 

l ^ C H 4 + C 2 H , B r 2 

- Dung phu'dng phap loai bo de loai C2H2, sau do dung phu'dng phap tai tao 

de thu C2H4 tinh khiet. 
Ba/g/a/ 

a) Cho hon hdp A qua dung c. n brom du" khi do C2H2 va C2H4 bj giu' lai thu khi 
thoat ra khoi binh la CH4 tinh khiet 

C2H4 + Br2 > CiHSri 

C2H2 + 2Br2 > C2H2Br4 
b) Dan hon hdp A qua dung dich AgNOs/NHs : C2H2 tac dung tao ket tua vang 

nhat, C2H4 va CH4 khong tac dung thoat ra ngoai. Lpc lay ket tua cho vao 
dung dich HCI dun nhe khi do C2H2 thoat ra ngoai. 

^ CzAgz + 2NH4NO3 C2H2 + 2AgN03 + 2NH3 

C2Ag2 + 2HCIj CzHzt + 2AgCI 
c) Dan hon hdp A qua dung dich AgNOs/NHB: C2H2 tac dung tao ket tua vang 

nhat, C2H4 va CH4 khong tac dung thoat ra ngoai. Tiep tuc cho hon h(?p 
C2H4 va CH4 qua dung dich brom: C2H4 bi giu' lai, CH4 thoat ra ngoai. Lay 
san pham thu du-dc cho tac dung v6i kern bot du" dun nhe khi do C2H4 se 
thoat ra. 

C2H2 + 2AgN03 + 2NH3 C2Ag2 + 2NH4NO3, 

C2H4 + Br2 C2H4Br2 

C2H4Br2 + Zn — ^ C2H4 t + ZnBrz 
Bai 2: Mot hon hdp A gom CH3COOH , C2H5OH va H2O. Bang each nao c6 the 

tach du-dc CH3COOH va C2H5OH nguyen chat tCr hon hdp tren ? Viet phu'dng 
trinh hoa hoc minh hpa. 

^ Phan tfch 

[CH,COOH {c,H,OH ^ [ ( C H j C O O ^ C a 
C2H5OH 
HjO 

* CaC03 ^ g 
H2O [CaCOa di / 
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B + CaO Ca(OH)2+C2H50H Chung cat • C2H5OH 

C + H2SO4 -> CH3COOH + CaSO^ Chung cat )CH,COOH 

Dau tien dung phu'dng phap loai bo de tach rieng hon hdp B, sau do tai tao 
hon hdp C de thu CH3COOH 

Lai dung phu'dng phap loai bo de tach nu'dc ra khoi hon hdp B sau do 
chu'ng cat de thu ru'du nguyen chat. 

Bai giai 
Cho CaC03 du' vao hon hdp A, chi c6 CH3COOH phan Crng het tao 
(CH3COO)2Ca, chu'ng cat ta du'dc hon hdp chat long B gom H2O va C2H5OH, 
chat ran C gom CaC03 du' va (CH3COO)2Ca. 

2CH3COOH + CaCOa > (CH3COO)2Ca + CO2 + H2O 

Cho CaO vao chat long B, nu'dc phan LTng tao Ca(0H)2 sau do chu'ng cat 
hon hdp sau phan iTng ta thu du'dc ru'du nguyen chat. 

CaO + H2O > Ca(0H)2 

Cho ran C phan iTng vdi H2SO4 du", sau do chuTig cat hon hdp sau phan ilrng 
ta du'dc CH3COOH nguyen chat. 

(CH3C00)2Ca + H2SO4 > 2CH3COOH + CaS04 

CaC03 + H2SO4 > CaS04 + CO2 + H2O 

I 3: Mpt hon hdp khf A gom CO, C2H4 va CO2. Bang each nao c6 the tach 
du'dc tCrng khf nguyen chat tu' hon hdp tren ? Viet phu'dng trinh hoa hpc 
minh hpa. 

^ Phan tfch 

CO 
> B | ^ Q ^ t + C2H,Br2 

-»COt + CaCO, 

+ Zn i ^C2H, 

fHCI -> CO, 

CO 
;C2H4 + Br2 

CO2 ? 

;.ung phu'dng phap Ipai bo de tach C2H4 ra khoi hpn hdp A, sau dp tai tao 
lai de thu C2H4 tinh khiet. 
Tiep tuc dung phu'dng phap loai bo de tach CO ra khoi hon hdp B, sau do 
lai dung phu'dng phap tai tao de thu CO2. 

Bai giai 
Cho hon hdp A qua dung dich brom: C2H4 bi giu' lai tao dung djch C2H4Br2 
va hon hdp khf B gom CO va CO2 thoat ra ngoai. 

C2H4 + Br2 > C2H4Br2 
- / I I ^ 



- Cho dung dich thu diXdc tac dung vdi kern bpt ta thu du'dc C2H4 t inh khiet 

C2H4Br2 + Zn > C2H4 + ZnBr2 
- Cho hon hdp khi B qua dung dich Ca(0H)2 : CO2 bi giu' lai ta thu du'dc CO 

tinh khiet thoat ra ngoai. 

CO2 + Ca(0H)2 > CaCOa + H2O 

- Lay san pham thu du'dc cho tac dung vdi dung dich HCI se thu du'dc CO2 

t inh khiet. CaCOj + 2HCI > CaCb + CO2 + H2O 

Bai 5 : Mot hon hdp A gom C2H5OH , CH3COOH va CH3COOC2H5. Hay tach 
rieng tC/ng chat ra khoi hon hdp. 

^ Phan ti'ch 

C.H.OH 
C H OH 

CH3COOH ) t an ^ = + khongtanCHaCOOCjH, 
^ CHXOOH ^ ^ ^ ^ 

CH3COOC2H5 ^ 

CHXOOH 

kAoH , 3 j C A O H ^^( (CH3COO ) ,Ca ' 2 ' '5^ 

H2O 
H2O I CaCO, d-' 3 ' 

B + CaO > Ca(0H)2 +C2H5OH—^^^^^^a^C2H50H 

C + H2SO4 > CH3COOH + CaSO^ chungca. ) C H 3 C 0 0 H 

Dung phu'dng phap loai bo, de tach ra khoi hon hdp A, sau do chiet tach de 
thu CH3COOC2H5 t inh khiet. 
Tiep tuc dung phu'dng phap loai bo de tach rieng hon hdp B, sau do tai tao 
hon hdp C de thu CH3COOH 

Lai dung phu'dng phap loai bo de tach nu'dc ra khoi hon hdp B sau do 
chUng cat de thu ru'du nguyen chat. 

Bai giai 

Cho hon hdp A vao nu'dc: ru'du va axit deu tan, este khong tan noi tren 
mat, bang phUdng phap chiet tach ta thu du'dc este tinh khiet. 
Cho CaC03 d u vao hon hdp ru'du,.axit va nu'dc chi c6 CH3COOH phan iTng 
het tao (CH3COO)2Ca, chUng cat ta du'dc hon hdp chat long B gom H2O va 
C2H5OH, chat ran C gom CaC03 du" va (CH3COO)2Ca. 

2CH3COOH + CaC03 > (CH3COO)2Ca + CO2 + H2O 

Cho CaO vao chat long B, nu'dc phan L^ng tao Ca(0H)2 sau do chu'ng cat 
hon hdp sau phan LTng ta thu du'dc ru'du nguyen chat. 

CaO + H2O > Ca(0H)2 

Cho ran C phan iTng vdi H2SO4 du*, sau do chuTig cat hon hdp sau phan utig 
ta dUdc CH3COOH nguyen chat. 

(CH3C00)2Ca + H2SO4 > 2CH3COOH + CaS04 

CaC03 + H2SO4 > CaS04 + CO2 + H2O 

. X a c d jnh cong thuTc phan tuT, cong thuTc c a u t^o 
Cd sd ly thuyet: 

Cong thCrc cau tao cho biet thanh phan cua phan tCr va trat t i / lien ket giiJa 
cac nguyen tu" trong phan tir. 

Tim khoi lu'dng hoac phan tram khoi lu'dng cac nguyen to c6 trong hdp chat 
CxHyOz CO khoi lu'dng m: 

mc=nco, .12 => % C = ^ . 1 0 0 % v : 

'nH=nH ,o-2 ^ % H - ^ . 1 0 0 % -

mo = m - (mc + mn) => % 0 = 100 - (%C + %H) 

Neu mo hoac % 0 = 0 nghla la hdp chat hiJa cd chi chiTa C va H. c;; 

Phan LTng chay tong quat: 3 ; *, . 

(xa- | , X I 
" A % "C02 "H2O J 

K h i d 6 : ^ = — ^ ^ = ^ = ^ 

Ti khoi chat khi: d-/ = ̂  =^ M. = d . / . M. ' ' 
% MB " % ^ 

Mkhong khi = 2 9 
Ky nang giai: " 

Chuyen du" kien bai toan ve so mo! 
Lap phu'dng trinh hoa hoc 
Tuy de bai chung ta c6 the: 
• Tfnh mc, mn va mo tu" do lap bieu thuTc r ! 

1 2 x _ _ y _ _ 1 6 z _ M . ; . 

m,- m̂  mQ m ^S. -
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_ | V l _ ^ .^^ ^ ^g^g ^ l^^J, pf^gn 

%C %H % 0 100 
cua hdp chat. 

•:• Dung phan LTng chay lap phu-dng trinh tfnh x, y, z roi suy ra cong thirc 
phan tLT 
- Tu' cong thiTc phan tCr muon suy ra cong thCrc cau tao phai di/a vao ti'nh 
chat dac tru'ng cua chat nhu": 

• Lam brom mat mau: c6 lien ket 2 hoac 3 |; 
• Co 2 nguyen t i r oxi tac dung du'dc v6i NaOH: axit hoac este 
• Co 2 nguyen tCr oxi tac dung du'dc v6i kim loai: axit 
• Co 1 nguyen tu" oxi tac dung vdi natri: ru'du 

- Lu'u y: san pham chay CO2 va H2O thu'dng du'dc cho qua cac binh di/ng 
chat hap thu chung, nhiJng chat hap thu H2O (P2O5, CaCb khan, H2SO4 dac, 
CaO) nhiJng chat hap thu CO2 (dung dich kiem) khi khoi lu'dng chat hap thu 
tang thi chi'nh la khoi lu'dng H2O hoac CO2. 

Bai tap van dung: 
Bai 1: Dot chay hoan toan 6g A chda cac nguyen to C,H,0 ta thu du'dc 4,48 lit 

khi CO2 (dktc) va 3,6g H2O. Tim cong thiTc cau tao cua A biet 50 < MA < 80 
va A lam quy ti'm hoa do ? 

^ Phan tfch 

- Tom tat de bai: 

6g A(CxHyOz) ) 4,48 lit CO2 + 3,6g H2O 

50 < MA < 80 ; A lam quy ti'm hoa do 

CTCr cua A ? 
- Chuyen du' kien bai toan ve so m o l , tfnh m c , IDH , rrio suy ra cong thiTc ddn 

gian cua A tCr phan tLr khoi cua A suy ra CJCY ciia A. 

Bai giai 

- T a c o : nco2 ^ ^ ^ ^ ^ 0 , 2 ( m o l ) 

mc = 0,2 . 12 = 2,4 (g) 
mH = 0,2 . 2 = 0,4 (g) 
mo = 6 - 2,4 - 0,4 = 3,2 (g) 
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- Vay cong thCrc ddn gian cua A la: (CH20)n 
- Ta c6: MA - 30n 

Ma 50 < MA < 80 ^ n = 2 v; • 
- Vay cong thiTc phan tCc ciia A la : C2H4O2 

- A lam quy ti'm hoa do vay A la axit, cong thCfc cau tao cua A la: CH3COOH 

Bai 2: Dot chay hoan toan mot chat hij-u cd A thu du'dc khi CO2 va hdi nu'dc 
vdi t i le so mol lu'dng iTng la 1 : 1. Tong so mol chat tham gia phan LTng 
chay t i le vdi tong so mol CO2 va H2O la 3 : 4. Trong hdp chat hiJu cd, khoi 
lu'dng oxi so vdi khoi lu'dng cac nguyen to con lai theo t i le 4 : 7. Hay xac 
dinh cong thiCc phan tCr cua hdp chat hiJu cd tren ? 

^ Phan tfch 
- Tom tat de bai: 

CxHyOz + O2 > CO2 + H2O 

•̂ 002 
n ^ + n 

"C02 + % o 

^ 3 . 
4 ' 

mp 4 
m -̂ + m^ 7 

Di/a vao cac du- kien lap he phu'dng trinh tfnh x,y,z tCr do suy ra cong thiTc 
phan tLT cua A. 

Bai giai 
Phan LTng chay: 

CxHyO, 

I m o ! 

I m o l 

Ta c6: n 

- (x + | - | ) 0 , 

V z 
X + ^ - - mol 

-> xCO, + 

4 2 
z 

4 2 
y z 

X + -L - _ mol 

xmo l 

xmo l 

I mol 

I mol 

'CO2 ~ % o =>x = | =>y = 2x 

n c P 2 + % p 4 ^ x . | 

2 _1 
4 

^ 4 + 4x + y - 2z = 3x + l ,5y 
=i>2z = 4=i> z = 2 

4 + 4x + 2x - 2z = 3x + 3x 

16z 4 
7 

16.2 4 
> T T r - = - => x = 4 = i . y = 8 
12x + 2x 7 ' 12x + y 

Vay cong thiTc phan tu' cua hdp chat A: QHgOa 
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Bai 3 : C h o m o t e s t e X c u a ax i t no d d n chLrc vd i ru'du no d d n chCrc. C h o 4 , 44 g 

X t a c d u n g vd i d u n g d jch N a O H d u n nong . S au khi p h a n ilTng x ay ra hoan 

t o an d e m t r ung hoa c an t han lu'dng N a O H du" b a n g lu'dng vifa d i i 5 0m l 

d u n g d jch HCI 0 , 8 M . S au d o d e m l am bay hd i p h a n h o n h d p th i t h a y t r ong 

p h a n b a y hd i t h u du 'dc l , 9 2 g hdp cha t hHu c d v a 7 ,26g hon h d p hai muo i 

k h a n . X a c d m h c o n g thiTc c au t ao cua es te d o ? 

^ Phan tich r 

T o m ta t d e ba i : 

4 , 44g R C O O R ' + N a O H 

L a m bay hd i s an p h a m , 

san p h a m + N a O H du* 

r i , 9 2 g R ' O H 

[7 , 26g 2 m u o i 

f 50ml HCI 0,8M 

CTCr c u a X ? 
2 muo i t hu du 'dc la R C O O N a v a NaCI. D y a v a c so mo l c u a HCI ti'nh khoi 

lu'dng R C O O N a , s au d o d u n g d m h luat bao t o an kho i lu 'dng t inh kho i lu'dng 

N a O H , s o mo l N a O H . TLT d o t inh R v a R' 

Baigiai 

T a c6 : nHci = 0 ,05 . 0,8 = 0 ,04 (mo l ) 

Phu 'dng t r i nh hoa hoc : 

R C O O R ' + N a O H > R C O O N a + R 'OH (1) 

N a O H + HCI > NaCI + H^O 

I m o l I m o l I m o l I m o l 

0 , 0 4 m o l 0 , 0 4 mo l 0 , 0 4 mo l 

T a c6 : mRcooNa = 7 ,26 - mNaci = 7 ,26 - 0 ,04 .58 = 4 , 92 (g) 

A p d u n n g d i nh luat b a o t oan khoi lu'dng c h o (1 ) : 

mRcooR' + niNaoH = nriRcooNa + rns'OH 

mNaOH = 4 ,92 + 1,92 - 4 ,44 = 2,4 (g) 

2 4 
HNaOH = - T z - = 0 ,06 (mo l ) 

4 0 
i y 

Phu 'dng t r inh hoa hoc : :̂  - ^ - x 

R C O O R ' 

I m o l 

0 , 0 6 m o l 

N a O H -

I m o l 

0 , 0 6 mo l 

4 , 9 2 _ 

R C O O N a 

I m o l 

0 , 0 6 mo l 

+ R ' O H 

I m o l 

0 , 0 6 mo l 

- T a c6 : MRcooNa = 82 =̂  R + 67 = 82 =̂  R = 15 =^ R la CH3 
0 , 0 6 
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MR,OH = = 3 2 =^ R' + 17 = 32 ^ R' = 15 ^ R' la CH3 
0 , 06 ' 

- V a y c ong thuTc c a u t ao cua es te la: CH3COOCH3 

Bai 4: D o t c hay he t 3 ,96g cha t hCu c d A chiTa C , H , 0 c a n d u n g vCfa d u 5,04 Ift 

ox i (dk t c ) ro i c h o t o an b g c a c san p h a m c h a y Ian lu'dt d i q u a b inh 1 di/ng 

lu'dng du ' ax i t sun fu r i c d a m dac , b inh 2 di/ng lu'dng du" d u n g dich K O H d a c 

va bi h ap t hu het . T h a y d o t ang khoi lu'dng b inh 2 Idn hdn d p t ang kho i 

lu'dng b inh 1 la 4 , 6 8g . n c -

a) X a c d i n h C T P T c u a A biet 5 0 < MA < 100. 

b) X a c d i n h (Z^CT c u a A biet r ang A k hong l am do i m a u q u y t im v a kh i c h o 

4 ,4g A t ac d u n g vd i lu'dng du ' N a O H th i t hu du 'dc 4 , lg m u o i c i i a m o t ax i t 

hCu c d d d n chLfc. ». . 

T o m tat d e ba i : 

3 ,96g A ( C , H , 0 ) + 5 ,04 lit O2 

^ Phan ti'ch 
f) 

-> CO2 + H2O ) C O + KOH 
Amj 

Am2 = A m i + 4 , 6 8 ; 50 < MA < 100 ; C T P T cua A ? 

4 ,4g A + N a O H > 4 , lg muo i hiJu c d d d n chtTc 

Am2 

CTCT c u a A ? (A k hong l am do i m a u q u y t im ) 

• C h u y e n du" k ien ba i t o an v e so mo l , t i nh mc ; rriH ; mo lap C T P T c u a A 

- Di/a v a o so mo l muo i t fnh g o c axi t tu ' d o suy ra CTCT c u a A . 

hjf Baigiai 

a) Go i C T P T c u a A la CxHyOz 

T a c o : = | ^ = 0 , 2 2 5 (mol) 

Kh i d i q u a H2SO4 d a m d a c th i nu'dc bi h ap t hu n en A m j =rx\^^^Q 

Kh i d i q u a K O H d a m d a c th i CO2 b i h ap t hu n en A m j =^00^ 

Phan Crng c hay : 

-> XCO2 + •|H20 

A p d u n g d i nh luat b ao t oan khoi lu'dng ta c6 : m̂ ^ + mo^ = rrico^ + mn^o 

^mco2 + m H 2 0 - 3 , 9 6 + 0 , 225 . 32 =>mco2 + 01^^0=11,16 

|mco2=7,92g Jnco j = 0 , 1 8 m o l 
L a i c o : m^o^ - m H , o = 4 , 6 8 'H20 m 'H20 = 3 , 2 4 g [ n H 2 0 = 0 , 18 mo l 



mc = 0,18 . 12 = 2,16 (g) 
rriH = 0,18 . 2 = 0,36 (g) 

mo = 3,96 - 2,16 - 0,36 = 1,44 (g) 

2,16 0,36 1,44 _ . , 
^ x : y : z = ̂ : ^ : ^ = 2 : 4 : l 

- Vay CTPT cua A c6 dang (C2H40)n. " 

- Vay: MA = 44n 
Ma : 50 < MA < 100 ^ n = 2 

- Vay CTPT cua A la: C4H8O2 

b) A khong lam do! mau quy t im va khi cho A tac dung vdi lu'dng du* NaOH thi 
thu du'dc muoi ciia mot axit hiJu cd ddn chuTc vay A la este - RCOOR' 

- So mol cua A: nA = ^ = 0,05(mol) 
88 

- Phu'dng tr inh hoa hoc: 

RCCOR' + NaOH > RCOONa + R'OH 

I m o l I m o l I m o l I m o l 

0,05 mol 0,05 mol 

- Ta c6: Mmu6i= - ^ = 82 (9 ) 
0,05 

=^ R + 67 = 82 ^ R = 15 R la CH3 

- Vay cong thuTc cau tao cua A: CH3COOC2H5 

Bai 5: A, B, C, D, E, F la nhu'ng hdp chat hUu cd du'dc biet den trong chuWng 
trinh hoa hoc trung hoc cd sd. Hay xac dinh cong thifc cau tao cua A, B, C, 
D, E va cong thiTc phan tLf cua F. Biet: 
- B va C la CO cung cong thiTc phan tCr. 

- Ve khoi lu^dng phan tCr: MB = 0,5MA ; MF = 6MD = 3ME 

- 2,3g B hoac l ,5g D c6 the ti'ch bang the ti'ch cua cua l ,6g O2 trong cung 

dieu kien nhiet dp va ap suat 

- Ve tinh chat: 

• A,B,E CO phan utig vdi natri; tCf 0,1 mol A khi tac dung vdi natri cho the 

tich H2 Idn nhat la 3,36 lit (dktc) 

• Chi CO E tac dung du'dc vdi NaOH 

• T u - F CO the dieu che du'dc B,E va D • 

• D phan iTng du'dc vdi khi d o khi chieu sang 
^ Phan tich 

- Tom tat de bai: A, B, C, D, E, F la nhu'ng hdp chat hiJu cd 

B va C CO cung cong thtTc phan tCr 
M B = 0,5MA 

MF = 6MD = 3ME 

2,3g B/ l ,5g D c6 V = l ,6g O2 

A,B,E + Na > CO phan uTig 

C + Na > khong phan l ing 

E + NaOH > CO phan u'ng 

0,1 mol Na + Na > 3,36 lit H2 

F > B,E,D 

D + CI2 ^ " ' ^ " ^ > cophanCmg 

Cty TNHHMTVDWH Khang Vifi 

Chuyen diJ kien bai toan ve so mol, ti'nh gia tri M cua cac chat. Di/a vao tinh 
chat cua chat suy ra cong thuTc cau tao cua chat. 

Baigiai , 

i T a c o : no = ^ = ̂  = 0,05(mol) 
M 32 

3,36 
' 22,4 

= 0,15 (mol) 

Trong cung dieu kien nhiet do va ap suat, t i le the tich cung la t i le so mol 
m 2,3 

MB= —= — ^ = 46 J 
^ n 0,05 

Mc = MB = 46 

MF = 6MD = 6 . 30 = 180 

A,B,E + Na : CO phan iTng 

E + NaOH : c6 phan uTig = 

n 0,05 

MA = 2MB = 2 . 46 =92 

ME = 2MD = 2 .30 = 60 

> A, B, E la ru'du hoac axit 

E la axit. Vay E la CH3COOH. 

- 0,1 mol A + Na 0,15 mol H2 

A la ru'du 3 nhom chuTc OH. Vay cong thiTc cau tao cua A la: 

H 2 C - CH - C H 2 

I I 
OH OH OH 

B la ru'du etylic: C2H5OH 

C CO cung cong thiTc phan tLf vdi B, ma C khong phan uTng vcfi natri. Vay 
cong thCrc cau tao ciia C la: CH3 - 0 - CH3 

MD = 30, lai tac dung du'dc vdi d o khi chieu sang vay D la mot hidrocacbon 
dong dang cua metan. Vay cong thiTc cau tao ciia D la CH3 - CH3 

MF = 180, CO the dieu che du'dc .B,D,E. Vay F la glucozd CeHuOg. 



7. Bai toan ve do ru'du 

Cd sd ly thuyet: 
- Dp ri/du la so ml ri/du nguyen chat c6 trong 100ml hon hdp ru'du va nu'cfc 
Vf du: Ru'du 25° nghla la cd 25ml ru'du nguyen chat trong 100ml hon hdp ru'du 

va nu'cfc 
- Cac cong thCrc tfnh do ru'du va cong thdc lien quan: 

, BorUdu^^'^^""^"^'"'^'^''^"" --•:A 
^dung dich ri/ou 

mdd = V . D ( D la khdi lu'dng rieng cua chat can tinh) 

Vdd rMu = VrL/(ju nguyen chat + ^Mdc 

«• Ky nang giai: 
- Cac bu'dc giai: 

• Opc ki tom tat va phan ti'ch de bai 
• Chuyen diJ kien bai toan ve so mo! 
• Lap phu'dng trinh hda hpc (neu la dung dich ru'du thi lu'u y c6 nUdc tham 

gia phan iTng khi tac dung vdi kirn Idai kiem) 
• Du3 vao dU kien bai toan va cong thut dp ru'du de giai quyet yeu cau de bai. 

- Lull y khi pha bang thi Vr^ ĵu nguyen chat la khong doi 

Bai tap van dung: 
Bai 1: Tren nhan cac chai ru'du c6 ghi so 45°, 18° 

a) Hay giai thfch y nghia cac so tren ? 
b) Tinh so ml ru'du etylic c6 trong 500ml ru'du 45° 
c) Cd the pha du'dc bao nhieu ml ru'du 25° tCr 500ml ru'du 45° ? 

^ Phan ti'ch 

- Tom tat de bai: 

a) Y nghia cua: 45°, 18° 

b) Vdd ru'(?u = 500ml ; do ru'du = 45 . Vr î̂ u nguyen chat = ? 

c) Ru'du 1: Vdd ru'̂ u = 500ml ; do ru'du = 45 

Ru'du 2: dp ru'du = 25. Vdd r̂ ?u 2 = ? 
- Day la bai tdan ve dp ru'du cd ban nhat, chung ta chi can ap dung cdng 

thtrc ve dp ru'du la c6 the giai quyet toan bp bai nay. 
Bai giai 

a) Y nghla: 

- Ru'du 45° Cd nghla la trong 100ml hon hdp ru'du vdi nu-dc thi cd 45ml r\S(i^ 
etylic nguyen chat. 

_U)nmiH MTVDVVH Khartg Viji 
- Ru'du 18° C O nghla la trong 100ml hon hdp ru'du vc(i nu'dc thi c6 18ml ru'du 

etylic nguyen chat, 
b) Ta c6: 

Do nrdu-^^^^" "S "^^" chat 1 0 0 
Vrui?u nguyen chat - ^ ^ ' ^ ^ = 225 (ml) 

''dung dich ri/pu 

c) Day la dang bai pha bang ru'du, v ly rMu 2 da Cd V^,,,,,,,,,,,, = 225ml 
- Vay sd ml ru'du 25°: 

225.100 
V dung dich ru'du ~ 

25 
= 900 (ml) 

Bai 2: Tinh sd lit ru'du 46° thu du'dc tif 100kg gad chCra 81% tinh bpt biet 
hieu suit dieu che la 75%. Chd khdi lu'dng rieng cua ru'du la 0,8g/ml.' ' 

^ Phan tich 
- Tomta tdeba i : ,^ . ' 

100kg gao (81% tinh bpt) - i l ^ Z l ? ^ C 2 H s O H 46° 

Dru'ou = 0,8g/ml 

- Chuyen du- kien bai toan ve so moi, lap phu'dng trinh hda hdc tCr do tinh so 
mol va the ti'ch cua ru'du. 

Bai giai 

Tarn- n - 100.10^81 500 , „ 
" a Cd. ntinhbot — . — = (mol) 100.162n 

Phu'dng trinh hda hpc: 

WoOsX + nH,0 - J ^ 
Imol 

500 
nmol 

n 
mol 

nmol ' 

500 mol 

Imol 

500 mol 

men,t" 
2C2H5OH + 2 C O 2 

2 mol 2 mol 
1000 mol 

So mol cua ru'du etylic khi H = 75%: nc^HjOH =1000.0,75 = 750(mol) 

=> mc,H50H = 750 . 46 = 34500 (g) =Ê  = ̂  = 43125(ml) 

The tfch ru'du etylic 46°: V , , =^^A||:M = 9 3 7 5 0 (ml) = 93 ,75 (lit) 



Boi dudng hoc sink gidi H6a HQC 9 - Cao CU Gidc 

Bai 3: Cho 90g glucozd chiTa 20% tap chat t rd len men thanh riTdu etylic. 

Trong qua trinh che bien, rMu hao hut mat 10%. 

a) Ti'nh khoi lu'dng ru'du thu du'dc 

b) Neu pha loang ru'du thu du'dc thanh ru'du 40° thi du'dc bao nhieu ml? 

Biet D,Mu = 0,8g/ml 

jsi Phan tich 

- Tom tat de bai: ••y ^ 

90g CfiHizOe (20% tap chat) > C2H5OH (hao hut mat 10%) 

Druou = 0,8g/ml ; CjHsOHnguyen chat + H2O > C2H5OH 40° 

rHri/Ou nguyen chat ~ ^ 

VrirOu40 = ? 

- Chuyen du' kien bai toan ve so mol, lap phu'dng trinh hoa hoc, tfnh khoi 

lu'dng rUdu trCr di lu'dng hao hut. Ap dung cong thiTc do ru'du de tfnh the 

tich ru'du 40° 

_ Bai giai 

a) Ta c6: % QHizOg nguyen chat: 100 - 20 = 80% 

90 

" W 6 = ^ = 0 '5(mol) 

%H,2O6,huc.s=0.5.0,8 = 0,4(mol) 

CgHijOg '̂ "̂'̂ ° ) 2C2H5OH + 2CO2 

Imo l 2 mol 2 mol 

0 ,4 mol 0,8 mol 

- Khoi lu'dng rUdu etylic sau hao hut: r^^w^Q^ =0 ,8 .46 .0 ,9 = 33,12(g) 

b) The tich ru'du nguyen chat: VC^HJOH = ̂  = "^Q'g^ =41,4 (ml) 

- The tfch ru'du 40°: V 41,4.100^^ 
C2H5OH40° 40 I \

Bai 4: Dot chay hoan toan 40ml ru'du etylic chu'a ro do ru'du, cho toan bp san 

pham chay qua dung dich nu'dc vpi trong du*, thu du'dc lOOg ket tua. 

a) Tfnh the tfch khong khf can dung de dot chay het lu'dng ru'du tren ? Biet 

the tfch khong khf gap 5 Ian the tfch khi oxi ? 

b) Tfnh dp ru'du ? Biet Dr̂ ou = 0,8g/ml; Dnudc = Ig/ml. 

t Tom tat de bai: 

40mlC2H5OH + O 2 

Phan tfch 

-> C O 2 + H 2 O 
t Ca(0H)2 lOOg i 

Drxr̂ u = 0 ,8g/ml ; D^MC = Ig/ml ; Vkhong kh, = SVoxi 

Vkhongkhi = ? 

Do ru'du = ? 

- Chuyen du* kien bai toan ve so m o l , tfnh the tfch oxi, khoi lu'dng ru'du tu" dd 

tfnh the tfch ru'du roi ap dung cong thCfc tfnh dp ru'du. 

Bai giai 

i ) T a c o : n^ ĉoj = ̂  = 1 (mol) 

• Phu'dng trinh hoa hoc: .v î.̂  . 

C2H5OH 

CO2 + 

Imol 

Imoi 

+ 3O2 -

Ca(0H)2 

Imol 

-> 2CO2 + 3H2O 

CaCOj 

Imol Imol 

Imol 

H 2 O 

TCr phu'dng trinh ta thay: 
nc2H5OH=0'5mol 

n̂ô  = l ,5mo l 

- The tfch khong khf: VKK = 5 . Vox, = 5 . 1 , 5 . 22,4 = 168 (Ift) 

b) Khoi lu'dng ru'du etylic: mruou = 0,5 . 46 = 23 (g) 

The tfch ru'du etylic nguyen chat: „ QH =7r~" = 28,75(ml) 
^ ̂  0,8 

d6rt/du=^Q'^^-^QQ = 71,875° 
40 

8' Toan hon hcfp 

Cd sd ly thuyet: 

Trong mot so trUdng hdp, de bai khong cho hai chat tac dung vdi nhau ma 

cho nhieu chat cung tac dung vdi nhau, khi do ta c6 dang toan hpn hdp. 

Khi gap dang toan nay, ben canh doi hoi cac kl nang hoa hpc hpc sinh can 

lai CO cac ki nang toan hpc dac biet la viec giai he phu'dng trinh. 

Ky nang giai: 

Cac bu'dc giai: n 

Opc kl, tom tat va phan tfch de bai 

Chuyen gia thiet bai toan ve so mol (lu'u y: neu cho khoi lu'dng cua hon 

I nhieu chat thi khong du'dc doi ve so mol) 



• Dat an cac chat can tim (thi/dng la dai ii/dng so mol) 
• Viet va can bang cac phi/dng trinh phan u'ng. 
• Di/a vao ti le mol cua cac chat trong phan u'ng de tim moi quan he giij^ 

Chung, xuat phat tu" chat c6 so mol dat lam an so. 
• Lap he phu'dng trinh toan hoc 
• Giai he phu'dng trinh tim an so da dat. ' ^ 
• TLT SO mol do tim cau tra Idi ma de bai yeu cau. 

- Lu'u y: lap he phu'dng trinh toan hoc theo nguyen tac: Cho bao nhieu gia 
thiet lap bay nhieu phu'dng trinh; Cho gia thiet nao thi lap phu'dng trinh theo 
gia thiet do. 

Bai tap van dung: 
Bai 1: Dot chay hon hdp A gom C2H6 va C2H4 thu du-dc 8,96 lit CO2 (dktc) va 

9,9g hdi nUdc. Ti'nh thanh phan % theo the tich cua hon hdp A ? 
^ Phan tich 

- Tom tat de bai: 

CjHg :xmol 
+ 0 , ->8,96litCO.+9,9HpO 

[C2H4 lymol 

% V A = ? 

Chuyen du' kien bai toan ve so mol, lap he phu'dng trinh giai tim x,y. 
Bai giai 

V 8,96 
- Ta c6: n 'C02 22,4 22,4 

m 9,9 

= 0,4 (mol)j 

•'H20 M 

Dot chay ¥2 A : 

^ = ̂  = 0,55 (mot) 
18 

2C2H6 

2 mol 

xmol 

+ 70, 

7 mol 

4CO2 

4 mol 

2xmol 

6H2O 

6 mol 

3xmol 

C2H4 

Imol 
ymol 

3 mol 

- Ta CO he phu'dng trinh: 

2CO2 + 

2 mol 

2ymol 

2x + 2y==0,4 

3x + 2y = 0,55 

2H2O 

2 mol 

2ymol 

fx = 0,15 

"^^ = 0,05 

CjHg : 0,15 mol "/oC^Hg :75% 

%C2H4 :25% 

- % the tich cac chat trong A: A- ^ , =̂  « 
[C2H4 :0,05 mol 

Bai 2: Cho 17,92li't hon hdp A gom C2H4 va H2 di nhanh qua xuc tac Ni dun 
nong thu dUdc hon hdp khi B. Tinh thanh phan % theo the tich biet MA = 
15g va MB = 25g. 

ei Phan tich 

- Tom tat de bai: 

C2H4 :xmol Ni,o 

H2 :ymol 
% V A = ? % V B = ? 

17.92 lit A 
hon hdp B. MA = 15 ; MB = 25 ' . 

Chuyen dff kien bai toan ve so mol, lap he ph^ong Wnh giai tim x,y. 

Bai giai 

- Ta c6: nA = - ^__17,92 j , , 

22,4 1 ^ - 0 ' 8 (moi) 
niA = 0,8.15 = 12 (g) 

He phu'dng trinh: I 

A [H2:0,4mol 

^WiuWng trinh hoa hoc: 

. / x + y = 0,8 x = 0,4 
28x + 2y=12~"[y = 0,4 

[C2H, : 0,4 mol ^ C2H4 :50% 

' H2 :50% 

C2H4 + H2 - C2H, 
0,4 mol 0,4 mol 
a mol a mol a mol 
0 , 4 - a 0 , 4 - a a 

'C2H6: a (mol) 

Hon hdp B: ] H2 dU: 0,4-a (mol) 

C2H4dU: 0,4-a(mol) 

PB = 0,8 - a ; 

I- m 30a + 28(0,4-a) + 2 (0 ,4 -a ) t - n 0 , 8 - a 

> a = 0,32 mol 

[CjHe :0,32(mol) 

on hdpB: jh jdU: 0,08(mol) 

= 25 

C2H4di/: 0,08(mol) 

C2H6; 66,67% 
H2du: 16,67% 
CjH^di/: 16,67% 
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Bai 3: Dot chay hoan toan hon hdp A (dktc) gom C2H4 va C2H2 cho toan bp 
san pham chay di cham qua binh diTng dung djch Ba(OH)2 thay khoi li/dng 
binh di/ng tang 22,64g va trong binh c6 78,8g ket tiia tao thanh. Ti'nh 
thanh phan phan tram theo the tich cue cac khi trong A ? 

^ Phan tich * , ; ; 

- Tom tat de bai: " • 

A 
C2H4 :xmol 

+ 0 , - > C 0 , HjO •-Ba(0H)2 Am T = 22,64g 

7 8 , 8 g i [C2H2 :ymol 

%VA = ? 

Chuyen du' kien bai toan ve so mol, lap he phu'dng trinh giai tim x,y. 
Bai giai 

- Dot chay hon hdp A: 

Imol 
xmol 

+ 3 0 , 

3 mol 

2CO2 + 

2 mol 
2xmol 

2H2O 

2 mol 

2xmol 

2C2H2 

2 mol 

ymol 

+ 5 0 , 

5 mol 

4CO2 H 
4 mol 
2ymol 

2H2O 

2 mol 

ymol 

H2O 

Imol 

- Dan san pham chay qua dung dich Ba(0H)2 : CO2 tham gia phan uTng 

CO2 + Ba(0H)2 > BaCOj 

Imol Imol Imol 
2x + 2y 2x + 2y 

m 78,8 
M " 

- Ta c6: no = 0,4(mol) =>2x + 2y = 0,4 (1) BaC03 ^ 

- Khoi lu'dng binh tang chinh la khoi lu'dng CO2 va H2O: 

Am T = (2x+2y).44 + (2x+y).18 = 22,64 ^ 2x + y = 0,28 (2) 

- r v / i x • /- IN fx = 0,08 
- Tu^(l) va (2) 

l y = 0,12 
- Thanh phan % the tich cua cac chat trong A: 

C2H^ : 0,08 mol 

C2H2 :0,12 mol 
%A 

C2H4 : 4 0 % 

C2H2:60% 
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Bai 4 : Chia hon hdp A gom benzen va ru'du etylic lam 2 phan bang nhau. Lay 
phan 1 cho tac dung vdi oxi, cho san pham tao thanh cho qua dung dich 
Ba(0H)2 thi thu du'dc 70,92g ket tua. Phan 2 cho tac dung vdi natri thu 
6Mc 0,336 lit khi. Hay ti'nh phan tram ve khoi lu'dng cua cac chat trong A. 

^ Phan tich 

- Tom tat de bai: _ ; -h-

A: CeHe (2x mol) va C2H5OH (2y mol) • W V - '̂̂ ^ 

2 ^ + °^ CO2 + H2O 70,92g i 

i .. 

^A + Nai 0,336 lit khi 

%mA = ? 

- Chuyen dQ- kien bai toan ve so mol, lap he phu-dng trinh giai tim x,y. 

Ba/g/a/ 

- A + O2 : ..u ... -

2C,H, + 15O2 

2 mol 15 mol 
xmol 

C2H5OH + 3O2 

Imol 3 mol 
ymol 

CO2 + Ba(0H)2 

Imol Imol 
6x + 2y 

12CO2 + 6H2O 

12mol 6mol 

6x mol I 

—> 2CO2 + 3H2O 

2 mol 3 mol 
2y mol 

-> BaCOj i + H2O 

Imol Imol 

6x + 2y 

J a c 6 : n i = 6 x . 2 y = Z M 2 = 0,36 (1) 
197 

1 
2 A + Na : chi c6 Ĉ HsOH tham gia phan LTng 

2C2H5OH + 2Na -

2 mol 2 mol 

ymol 

2C2H50Na + H2 

2 mol Imol 

Imol 
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Taco: n t = ̂ 4 = 0,015 
22,4 2 

(2) 

-TLr(l) va (2) x = 0,05 
y = 0,03 

C2H50H:2,76g 

CeHgiClmol 
C2H5OH:0,06mol 

CeĤ : 73,86% 
C2H5OH: 26,14% 

9. Bai tap tong Mp 
Cd sd ly thuyet: 

- Trong thi/c te mot bai toan hoa hoc thi/dng la tong hdp cua nhieu dang bai 6 
tren, di/a vao nhu'ng kien thiTc da c6 tu" cac dang bai tru'dfc se giup ta nhan 
dang va giai cac bai tap cu the 
«- Ky nang giai: 
- Doc ki va phan ti'ch de bai 
- Xac dinh dang bai de van dung cong thCtc phu hdp 
- Chuyen tat cac du" kien cua bai toan ve so mol. 
- Lap phu'dng trinh hoa hoc 
- So sanh lap tl le de loai bo chat du*, tinh theo chat da het. (Neu la toan du") 
- Giai quyet cac yeu cau cua bai toan 

Bai tap van dung: 
Bai 1: Khi dun nong 23g axit fomic HCOOH vcfi lu'dng du* ru'du no ddn chuTc thi 

thu du'dc chat hiJu cd A vdi hieu suat 80% tinh theo khoi lu'dng axit ban 
dau. Khi dot chay het chat A thi thu du'dc 17,92 lit CO2 (dktc). Hay xac dinh 
cong thLTc cau tao cua A. 

^ Phan tfch 
- Tom tat de bai: 

H = 80% -̂ A ) 17,92 lit CO2 23g HCOOH + CnHzn+iOH 
CTCT cua A ? 

- Day la bai toan tong hdp hai loai toan: toan hieu suat va tim cong thCCc cau 
tao cua chat hu'u cd. Cach lam: Chuyen diJ kien bai toan ve so mol, tinh so 
mol cua A, di/a vao so mol CO2 tinh n tii do suy ra CTCT cua A. 

. Bai giai 
23 iorriy 

- Ta c6: nHcooH = — = 0,5 (mol) 
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17,92 = 0,8 (mol) 
"^°2 22,4 

- Phu'dng trinh hoa hoc: 
HCOOH + C„H2,,iOH 
Imol Imol 

0,5 mol 

HCOOĈ Ĥ ,,! + H,0 
Imol 

0,5 mol 
• Vi H = 80% =̂  nA = 0,5 . 80% = 0,4 (mol) 
•DotA: V , . .. , 'I 

HCOOC^H,,,, 

Imol 

3n + l ^ 

3n + l 
mol 

(n + l)C02 + (n + l)H20 

(n + l)mol (n + l)mol 

0,4(n + l)mol 0,4 mol 
- Ta c6: 0,4(n+l) = 0,8 =:> n = 1 
- Vay cong thuTc cau tao cua A la: HCOOCH3 • 
Bai 2: Dan V Ift (dktc) hon hdp X gom axetilen va hidro di qua ong stf dtmg 

bpt Ni nung n6ng,thu du'dc khf Y. Dan Y vao lu'dng du' AgNOs trong dung 
dich NH3 thu du'dc 12 gam ket tiia. Khi di ra khoi dung dich phan iTng vCTa 
du vcfi 16 gam Brom va con lai khi Z. Dot chay hoan toan khi Z thu du'dc 
2,24 lit khi CO2 (dktc) va 4,5 gam HjO.Tinh V? 

^ Piian tfch 
Tom tat de bai: .v..y. 

VlitX C,H •2̂2 
H, 

khf: 
C2H4 

CjHg + 16gBr2 
H, 

'C2H2 

C2H, 

C2H6 

1H2 

khiZ 

..AgN03/NH3 ^I2gi.kh.' 

C2H6 

H, 

Ĉ H, 
C2H6 

H, 

KhiZ + O2 
V = ? 

-> 2,24 lit CO2 + 4,5gH20 

433 



[ ) U I U U U H ^ M i l l J I M I I ^ 1 1 " 

Day la bai toan tong hdp hai loai toan: toan hon hdp va du". Cach lam: 

Chuyen diJ kien bai toan ve so mol, dat an la so mol cua cac chat khi trong 

Z , lap he phLfdng trinh ti'nh x , y tCr do ti'nh ngMc trd lai so mol cac chat tCr 

do ti'nh V. 
Bai giai 

. 'mm 
Ta c6: n; = 

nBr ,= 

12 

240 

16 

2,24 

= 2 M ^ 

= 0,05 (mol) 

= 0,1 (mol) 

= 0,1 (mol) 

TiC,U 

08 H 

nH^O = ^ =0 ,25 (mol) 
... i f * ^ . , . 

Phu'dng trinh hoa hoc: 

C2H2 + 2AgN03 H 

Imol 2 mol 

0,05 mol 

+ — 
1 mol 1 mol 

0,1 mol 0,1 mol 

- K h i Z + O2: 

2NH3 
2 mol 

C^Ag^ + 2NH,N03 

Imol 2 mol 

0,05 mol 

C^H.Br^ 

Imol 

0,1 mol 

2 mol 

xmo l 

7O2 -

7 mol 

4CO2 + 

4 mol 

2xmol 

6H2O 

6 mol 

3xmol 

2H2 -
2 mol 

ymo l 

-
Imo l 

- Ta c6: \ 
2x = 0 , l 

3x + y = 0,25 

- T a c o : hhX 
C2H2 

-hhY 

2H2O 
2 mol 

ymo l S' 

x = 0,05 
ly=o,i V 

C2H6 : 0,05 mol 

C2H4 : 0,1 mol 

C2H2 : 0,05 mol 

H2 : 0,1 mol 

C2H2 
Imo l 
0,1 mol 

C2H2 

H2 -
Imo l 

0,1 mol 

2H2 
2 mol 

0,1 mol, 

C2H4 

Imo l 

0 , lmo l i 

C2He 
Imo l 2 mol Imol 

0,05 mol 0,1 mol 0,05 mol 

Ta c6: 

n C2H2 hhx = n C2H4 + n C2H2 HHY + n C2H6 = 0,1 + 0,05 + 0,05 = 0,2 (mol) 

nH2hhx= nC2H4 + 2nC2H6 + nH2hhv = 0,1 + 0,1 + 0,1 = 0,3 (mol) 

n hhx = 0,2 + 0,3 = 0,5 (mol) 

V = 0,5 . 22,4=11,2 (lit) 

Bai 3: Cho 400ml hon hdp gom nitd va mot chat hiJu cd A d the khi churta 

cacbon va hidro vao 900ml oxi d i / roi dot. The ti'ch hon hdp khi thu du'dc 

sau khi dot la 1,4 lit. Sau khi cho nu'dc ng^ng tu thi con 800ml hon hdp, 

ngu'di ta cho Ipi qua dung dich KOH du' thay con lai 400ml khi. Cac khi do 

cung dieu kien nhiet do va ap suat. Xac dinh cong thifc phan tiT cua A ? 

Phan ti'ch 

Tom tat de bai: 

400ml 
N2 

A : C . K 
+ 900ml O2 -> 1,4 lit 

O2 dif 

CO2 

H2O 

-^^2^ 800ml 

N2 \ 

OjdLf 

C O , 

• KOHdi/ 400ml N2 
O2 dLf P -C02 

C T P T c u a A ? 

Day la bai toan tong hdp hai loai toan: toan hon hdp va tim cong thiTc cau 

tao cua chat hu'u cd. Cach lam: Ti'nh the tich ciia H2O , CO2, N2 va A roi lap 

ti le de ti'nh x, y. 
• Bai giai 

^ Ta c6: "2° = 1400 - 800 = 600 (ml) 

^^°2 = 800 - 400 = 400 (ml) 

" Khi dot chay A thi C va H trong A se thanh CO2 va H2O: 

C + Op C02 2H2 + 02 2H20 
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- The tich cua oxi can dung: 

Voxi dLT = 900 - 700 = 200 (ml) , ^ , 

Vnita = 400 - 200 = 200 (ml) ^ ' . ^ ^ ^ ^ j , 

VA = 400 - 200 = 200 (ml) 
- Dot chay A, trong cung dieu kien nhiet dp va ap suat ti le the tich cung 

chinh la ti le so mol: 

C,Hy + (x + ^)02 xCÔ  + ^H^O 

1 ..1 X I 
200 700 400 600 

-Taco: — = — = x̂ = 2 
200 400 

y 
1 _ 2 • y = 6 

200 600 
- Vay CTPTcua A la: CzHe 
Bai 4: Chia hon hdp X gom axit axetic va ru'du etylic lam 3 phan bang nhau: 

- Phan 1 cho tac dung vdi natri û" thu du-tfc 1,96 Ift Hz (dktc) 
- Phan 2 phan uTig vCra du vdi 50ml dung djch NaOH 2M 
- Phan 3 dun nong vdi H2SO4 dac nong thu du'dc 5,28g este 
a) Tinh % khoi lu'dng cac chat trong X. 
b) Tfnh hieu suat phan tTng este hoa. 

^ Phan tich 
-Tom tat de bai: 

1 CHXOOH:xmol 
-X\ • + Na > 1,96 lit Hz 
3 [C2H50H:ymol 

|x + 50ml NaOH 2M > phan Cmg viTa du 

_ ^ H z s o ^ 5^28geste ' ''̂ '•'̂ '̂ ^ 

% X = ? 
H% cua phan uTig este = ? 
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- Day la bai toan tong hdp hai loai toan: toan hon hpp, toan du* va hieu suat. 
Cach lam: chuyen bai toan ve so mol, dat an lap he phu'Png trinh giai tim 
x,y lu'u y lu'dng chat there te va ly thuyet khi dung cong thiTc tinh hieu suat. 

Bai giai 

|X + Na : 

2CH3COOH 

2 mol 

xmol 

2Na 

2 mol 
2CH3COONa + H2 

2 mol Imol 

m&' Bit-' 

X 
-mol 

2C2H5OH + 2Na 

2 mol 2 mol 

ymol 

Ta c6: 

=̂  X + y = 0,175 (1) 

^X + NaOH: ru'du khong phan iTng 

-> 2C2H5OH + H2 

2 mol Imol 

^mol 

CKCOOH + NaOH -^CKCOONa + H,0 

Imol Imol Imol Imol 
X mol X mol 

Ta c6: nNaOH = X = 0,05 .2 = 0,1 (2) ' •' 

TCr(l)va(2)=.j^ = °'l ^jCH3COOH:0,lmol 
ly=0,075 [C2H5OH: 0,075 mol 

JCH3COOH:6g JCH3COOH: 63,5 % 
|c2H50H:3,45g'^[C2H50H:36,5% 

1 fCH3COOH:0,lmol . . , 
^ ^ 1 ^ • • ^, • o • thi/c hien phan uTig e ste hoa: 
3 [C2H5OH: 0,075 mol • • a 

CH3COOH + C,H,OH .) CH,COOC2H5 + H,0 

Lap tile: MZ5<M 
1 1 

Vay CH3COOH du- tinh theo C2H5OH 
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CH3COOH + C2H50H > CH3COOC2H5 + H20 

Imol Imol Imol Imol 

0,075mol 0,075mol 

- Khoi iLTdng este thu 6Mc tu" ly thuyet: _̂  ^ j 

meste ly thuyet = 0,075 . 88 = 6,6 (g) 

- Hieu suat CLia phan LTng este: -w ' 

Ho/o = I k .100% = .100% = 80% 
i>i - rriu 6,6 

' • iomi 
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^J(^c luc 

•'mid' i&ms. 

3MT sua ,. : . 

Chifdng 1 . M o t so phUdng phap giai bai tap hoa hpc 9 3 

Chtfdng 2. Cac loai hgfp chat v6 cd 18 

Chi^cfng 3. K i m loai 76 

Chi^ofng 4. Phi k i m - Sc*lii(?c bang tuan hoan hoa hpc - Cac n g u y i n t6 h6a hoc 149 

Chi^i^ng 5. Hidrocacbon - N h i e n lieu 215 

Chtfofng 6. D J n xuat hidrocacbon - Polime 277 

Chi^oFng 7. Ren l u y ^ n m p t s6 k i nang giai bai tap hoa hpc 9 320 
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