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Trong qud trinh day hoc  THCS da c6 nhiéu em hoc sinh béc 16 nang khiéu
vé kha nang tu duy va hoc tip mon hoa hoc. Chang han, ¢6 em thich kham pha the
gioi tu nhién nhu tim hiéu cau tao cic chdt thuong gap trong cudc song va du
dodn, gidi thich cic tinh chdt cia ching. Cang ¢6 em thich lam cdc thi nghiém nho
dé tim hiéu va ching minh cac hién tugng roi rut ra quy luit. Nhiéu em c6 tri nha
dac biét vé su phan loai cic chdt va tinh chdt caa chung, thé hién su sing tao va
thong minh trong cich giai bai tap, ... Tuy nhién, cic em muén phit trién dugc
kha nang tu duy ctiia minh vé mén hoéa hoc thi can phai dugc trang bi mot cach co
hé thong tur ly thuyét dén ki nang gidi bai tap va cic iing dung thuc hanh phu hop
vdi su phat trién nhan thic cua Ida tudi hao hing va phan khai nay.

Dé gitip gido vién, phu huynh va hoc sinh bic trung hoc co s c6 thém tu li¢u
béi dudng hoc sinh gioi mon hoa hoc, ching toi bién soan bo sich “Boi dudng
hoc sinh gioi Hoa hoc” theo cic noi dung sau:

A. Li thuyét trong tim

B. Phuong phap giai bai tip

C. Bai tip dp dung

D. Hudng dan gidi

E. Bai tip tu luyén (tu ludn va tric nghiém).

Hy vong véi két ciu va noi dung cta bé sich, phin nao sé lam cho déc gia, dac
bi¢t la cic em hoc sinh tim thdy nhing diéu bé ich va niém say mé trong viéc hoc
tip héa hoc.

Trdn trong cam on!

Cic tic gia

Nha sich Khang Viét xin tran trong gici thiéu toi Quy djc gia va xin ling
nghe moi y kién dong gop, dé cuon sich ngay cang hay hon, bo ich hon. Thu
xin gui vé:

Cty TNHH Mét Thanh Vién - Dich Vu Van Héa Khang Viét

71, Dinh Tién Hoang, P. Dakao, Quan 1, TP. HCM

Tel: (08) 39115694 - 39111969 - 39111968 - 39105797 - Fax: (08) 39110880
Hodc Email: khangvietbookstore@yahoo.com.vn
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Chuong 1: MOT SO PHUONG PHAP GIAI

BAI TAP HOA HQC 9
—
1. Phuong phap tinh theo céng thirc héa hoc

o Dai vdi hap chat cd hai nguyén té:
Ta c6 CTTQ: AB,

M
%m, = ——a.100%
:;By i oj,mA g xﬁA oy &_: X.l\,\jlIA
. %m 4 m J
%mg = Y8 100% e . Xibe prig Yits
ABy
e DGi vai hgp chat cod nhiéu nguyén to:
Ta c6 CTTQ: AB,C,.......
+ Cach 1: Thiét lap cong thirc don gian nhat (CTDGN)
m
X:y:z = Da.Ts .M _, cTEGN
A MB MC
o, o, o,
R (79 A% Bes, 0% Mo e
MA MB MC

+ Cach 2: Thiét lap cong thic phan ti (CTPT)
M,x Mgy M.z MAXBYCZ

m m
c AB,C,

=GTPT

m m

A B

Hay: M, x 1 Mgy i M. .z it MAXBYCZ
A% B% C% 100
Vi du 1: Mot hop chat clia kim loai R vdi oxi (kim loai R chua biét hoa tri).
Trong do oxi chiém 30% vé khdi lugng. Xac dinh tén kim loai R?
Hudng dan: D3i véi dang nay ching ta can xdy dung phuong phap giai
cho hoc sinh theo cac budc sau:
+ Dat cdng thirc téng quat (CTTQ) va suy ra hda tri ciia R

CTTQ: RO, = HéatricliaR : 2%

SNCTPT

%m,.y

+ Ap dung céng thirc: 2 %*- dé thiét 1ap biéu thirc hién hé gitra Mg
c’mB X 5

va hoa tri cua R.
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, 70y Mg 716y R i 2/ a
cIEYETR o M, = dohdatrictaR 1a <Y/ nén
Ta o Sox 16 WY : X
56 2y
My =22, S
L i

+ Cudi ciing ta bién luan héa tri 2% dé xac dinh tén kim loai R
(Luu y: kim loai c6 hda tri tir 1 dén 4, phi kim héa tri tir 1 dén 7)

ZV ’ 2 ’ 3 4
X
M 18,7 37,3 56 74,7
p Loai Loai ( Fe) Loai

K&t luén: Kim loai c6 héa tri III va M = 56 la Fe

Vi du 2: M6t oxit cd chlfa 60% oxi vé khdi lugng. Xac dinh cdng thic Oxit trén.
Hudng dan:
+ D3t cong thirc tng quét (CTTQ) va suy ra hda tri clia nguyén t6 con lai

CTTQ: R0, = HéatriciaR : 2/

/ . M ~ « " . ’ A P .~
+ Ap dung céng thirc: o/rr:_y —A @@ thiét 1ap biéu thirc hién hé gilta Mg
B
va hoa tri cia R.
2, 40y o VB 32y Lo ? zy "
i D ——— = —— = —
ra co: 0 e = My y do héa trictaR la  Neén
16 2y

> M, =—.—

AR i

+ Cudi cuing ta bién luan hda tri 2% dé xac dinh tén nguyén t6 R

2/ ) 1 ) 2|3 § et} B4 7
M ‘ 5,3 l 10,6 | 16 | 21,3 | 26,7 | 32 | 37,3
Vay nguyén t6 R 1a luu huynh = CTPT Oxit: SO;
Vi du 3: Mot hdp chat gdm Kim loai chua biét hda tri vdi luu huynh (biét S cd
hda tri II), trong d6 luu huynh chiém 36,36% vé khdi lugng. Xac dinh cong

thirc phan tir hgp chét trén?
Hu'dng dan:

CTTQ: R,S, = Héa trictaR : 2%

/ol'T'lA y M
YoMy X

+ Ap dung cong thirc: —A @& thiét 1ap biéu thirc hién hé gita M

B

* va hoa tri cia R.

63,64y _ Mg 56 2y

atieal P00 = M. =—.,—=

RA: e E R " 2 x
2y
K ‘1 ‘2 ’3 ‘4
Mg ’28 ‘56 ‘84 {112

Vay nguyén t6 R la Fe.

2. Phuang phap bao toan khdi lugng

— Nguyén tic cla phuadng phap. Téng khéi lugng cac chat tham gia pha
(ing béng tng khdi lugng cac chat tao thanh sau phan (mng.

— Trong mdt phan (ng héa hoc cd n chat (ké ca chat tham gia va chét ta
thanh), néu biét khéi lugng clia (n — 1) chat thi van dung dinh luat bao toa
khdi lugng.

Vi du 1: Cho ludng khi CO di qua m gam Fe;04 sau phan (fng thu dugc 24,

gam chat ran, va 17,6 gam CO,. Tim m?

Hudng dan: Phan tich dir kién dé bai, nhan thay khong thé tinh truc tié
ngay vi s6 chat tham gia va chét tao thanh la bdn nhung chi biét khéi lugng
chat. M3t khac chua biét khdi lugng Fes04 da tham gia phan (ing hét hay co
du nén khéng tinh theo kiéu bai toan can bang mol binh thudng.

Do dé ta dua vao phuong trinh phan (ing dé tim thém di kién cho bai toan

Fe;04 + CO —2- 3 3Fe0 + CO,

FeO + CO —"3 Fe + CO;
Qua phuong trinh nhan thay:

17,6

g =8 = ——=0,4mol

Khi @G di¥ kién ta 4p dung dung dinh lut bao toan khéi lugng:

m +Mey =M, + Mg, = Mg, =311gam

Feq04

Vi du 2: Cho ludng khi CO du di qua hon hdp X gom céc oxit: Fe;Os, A|203
MgO, ZnO, CuO nung néng, sau mét thdi gian thu dugc hd hgp khi Y Vv
23,6 gam chéat rdn Z. Cho Y 16i qua binh dung dung dich nudc voi trong du,
thady c6 40 gam két tua xudt hién. Xac dinh khdi lugng X.

40
100

Hudng dan: Noaco, € 105 = O 4mol



CO, + Ca(OH)z — CaCOs;  + H,O (1)
0,4 « 0,4
1) » Neo, = 0,4 mol

X + CO, t% Al,03, MgO khdng bi kht.

0. +100 L% Bl 4 1G0s (2}

Fe;04 + CO —° 3Fe0 + CO, (3)

FeO+ CO —° 5 Fe + CO, (4)

Zn0 + CO —Y 5 Zn + CO, (5)

(2) (3) () (5) » ngo =nge, =0,4mol
Theo dinh luat bao toan khéi lugng: my + mco = Mg, 7 + Mco,
= My=mz+ my, —-mco = 23,6 + 44.0,4 - 28.0,4 = 30 gam

Vi du 3: Hoa tan hét 7,74 gam hon hgp bot Mg, Al béng 500mi dung dich HCl
1M va H,S04 0,28M thu dugc dung dich X va 8,7361 lit H, (dktc). C& can
dung dich X thu dugc lugng mudi khan 1a bao nhiéu?

Hudng dan:
To. 005 N AL 0,39mol
2 22,4

Nua = 0,5.1 =0,5mol
Ny s0, = 0.28.0,5 = 0,14mol

Ap dung DLBTKL: my,+ myq + My, so, = Mmua + My,

= Mmwi = 7,74 + 0,5.3,05 + 0,14.0,8 - 0,39.2 = 38,93 gam.
3. Phudng phap bao toan nguyén té

Trong mét cac phuang trinh héa hoc, cac nguyén t6 luén dudc bao toan
—T6ng s mol clia mot nguyén t& A trudc phan ('ng hda hoc ludn bang tong
s6 mol clia mét nguyén t8 A d6 sau phan (mng.

BGi véi dang bai tp nay cac em khong can viét phudng trinh (hodc cé
trudng hop khdng thé viét phuong trinh, hodc phuong trinh phirc tap) ma chi
lap so d6 phan (g giifta chat tham gia va san pham. Sau dé thiét lap moi
quan hé bao toan cho nguyén t& cd lién quan dén di liéu can tim va giai
Vi du 1: D6t chay hoan toan 0,1mol axit Cacboxylic don chic, can vira da V lit

0O, (dktc) thu dugc 0,3 mol CO, va 0,2 mol H,0. Tinh gid tricla vV ?

-r g He ek o & % €
Hudng dén: Ta nhan thdy khéng thé viét phudng trinh héa hoc vi chua

piét cong thirc cu thé axit ma chi biét cong thifc chung ctia axit RCOOH do do
ta thiét lap so do phan (ng :
Sg dd phan ung : RCOOH + 0, — > CO; + H,0
S6 mol O: 0,1.2 ? 0,3.2 0,2.1
Dua vao so do trén ta ap dung nguyén tac BTNT cho nguyén t& Oxi.
Ta ¢ no(RCOOH) + no(0; pu) = no(CO;) + no(H,0)
> no(0; pu)= 0,6mol — No, = 0.3mol — V= 0,3.22,4= 6,72 lit

Vi du 2: Cho 131369 h6n hdp gam Fel Feol FeZOB va Fe304 phén l'mg hét vai
dung dich HNO; loang du, thu dugc 1,344 lit khi NO (san pham duy nhét) &
(dktc) va dung dich X. C6 can dung dich X thu dugc m gam muéi khan. Tim
gia tri m thu dugc?

‘ 1,344

Hudng dan: Ta co: n . = e 0,06mol
Sg d6 phan (ng:

Fe, FeO, Fe,05 va Fes04 + HNO; — FE(NO3)3 + NO + H,0
Goi x la s6 mol Fe(NOs);
Ap dung dinh luat bao toan nguyén t6 N, ta co:

MNOg) = MNFeNOg) * MNiNO) = (3x+0,06) mol

. i 1 1 g
Dua vao so do ta thay: Mo = -2—nHNOa = E(SX +0,06) = (1,5x + 0,03)mol

Mac khac: my, + Minoy = Mrenog)s + Mo + Mo

= 11,36 + (3x+0,06).63 = 242 + 0,06.30 + (1,5x + 0,03).18

= x=0,16mol = m . =016.242=38729. ‘
Vi du 3: Hoa tan hoan toan hén hgp gém 0,14 mol FeS; vé:a mol CuyS vao

axit HNO; vira du, thu dugc dung dich X (chi chira 2 muoi sunfat) va khi

duy nhat NO. Tim s& mol Cu,S da tham gia phan ung?

Hudng dan: So do phan ung:

2Fe,S — N9, Fey(S04)s
0,14mol 0,7mol
LS e
a mol 2a mol

Ap dung dinh luét bao toan nguyén t5 S, ta co:
0,14.2 +a = 0,073+ 2a —» a=0,07 mol




4. Phudng phap ting — giam khéi lugng

— Nguyén téc cta phuong phap: Khi chuyén tir chat nay sang chat khac th)
khéi lugng tang hay giam mét lugng Am ( hay AV déi véi chét khi), do céc chat
khac nhau c6 khéi lugng mol khac nhau (hay dGi véi chat khi: ti 1& mol khac
nhau). Dua vao sy tudng quan ti 1é thuan cla su téng - giam, tinh dudc khé
lugng (hay thé tich) chét tham gia hay tao thanh sau phan (ng.

Bai toan giai dugc theo phuong phap bao toan khéi lugng sé ap dung duoc
cho phuadng phap nay. Nhung vdi phuong phap TGKL khéng can biét hét (n-1)
dai lugng ta van giai dugc néu biét dugc su bién thién Am hayAV.

Vi du: Khi day vé tinh chat hda hoc cuia axit tac dung vdi mudi :

Phu’dng trinh : CaC03 + 2HCl - CaClz + COz + H,0

Nhan thdy cr 1mol CaCO; tham gia thi tao ra 1mol muéi CaCl,

Vé khdi lugng 100gam iy 111gam

C{r 1mol CaCO; phan Ung thi sau phan (fng : Am = 111-100 = 11gam

Néu x mol CaCOj; phan (g thi sau phan (ng : Am = agam

= X= % , dua vao ti Ié nay khi biét a ta xac dinh dugc x va nguac lai.

Nang cao hon mudi kim loai chua biét héa tri II hay hdn hgp musi kim loai
chua biét :

Phuong trinh : MCO; + 2HCI —» MCl, + CO, + H,0

Nhan thdy cr 1mol MCO; tham gia thi tao ra 1mol mudi MCl,

Vé khdi lugng M+60 gam = M +71 gam

C{r 1mol MCO; phan (g thi sau phan (ing : Am = (71-60) gam

N&u x mol MCO; phan (fng thi sau phan (fng : Am= b gam

= X=

o 60 , dua vao ti |é nay khi biét b ta xac dinh duogc x va nguac lai

DGi vdi nhiing loai bai tap khéng ¢ it s6 liéu ma phuadng trinh phrc tap ¢6
thé giai hodc khong giai dudc théng qua hé phuoing trinh. Nhung ta thdy o su bién
thién vé Am hay AV thi cd thé 4p dung theo phuong phap ting giam khdi lugng.

Vi dy 1: Cho 10g hdn hdp 2 mudi cacbonat kim loai hod tri II va III
tac dung vdi axit HCl vira du, thu dugc dung dich A va 672ml khi (dktc).
Hoi  c6 can dung dich A thu dudc bao nhiéu gam mudi?

x (6]0)
Hudng dan: 10gam hdn hop { : } L {ddA

} — rig mudi
N,(CO,), 672mlkhi

Cac phuong trinh héa hoc:
MCO; + 2HCI — MC, + CO, + H;0(1)
(M+60)g (M+71)g 1mol

6HClI — 2NCl3; + , 3CO,; + 3H,0 (2)
(2N+213)g 3mol

Ny(COs3)s +
(2N+180)g
Tir (1) va (2), ta thay: ' )
Cir tao ra 1 mol CO; thi khéi lugng mudi sau phan (ing tang 11g.
vay dé tao ra 0,03mol CO, thi khéi lugng mudi sau tang 0,33g.
vay khdi lugng mudi sau phan (g = 10 + 0,33 = 10,33q.

Vi du 2: Nhdng mdt thanh sat ndng 50g vao 400ml dung dich
CuS04 0,5M, sau phan (ing 13y thanh sat ra lam kho can lai thi khéi lugng
la 51gam. ’

a) Tinh khéi lugng dong tao thanh bam trer? th'anh sat
b) Tinh Cw cac chdt trong dung dich sau phan ung
Hudng dan: Phuong trinh héa hoc
Fe = CuS0q4 - FeSO, + Cu
imol imol 1mol imol
C(r 1mol st (56g sat) phan (ing sé tao ra 1 mol dong (64g dong) tang 8g.
vay x mol sat phan (rng sé tao ra x mol dong tang 51- 50 =1 g.

=X =%= 0,125mol — Nge = Ny = nCuSO4 =n|:eso4 G 01125m0|

n_ 0125
¥k 0,4

Nong dd M clia dung dich CuSO,4 dé phan (g la: 0,3125M

— Cy CuS0O, con lai = 0,5 -0,3125 = 0,1875M. ;
Vi du 3: Khi 1dy 14,25g mudi clorua clia mét khi loai X chi cé héa tri II’vé mot

lvgng mudi nitrat ctia X vdi s6 mol nhu’ nhau, thi thdy khéi lugng khac nhau

la 7,95g. Hay tim cong thirc cua hai mudi. ‘

Hudng din: Ta c6 cong thic cla hai mudi la: XCl, (M = X + 71) va
X(NOs3); (M = X + 124). “

Ta thady cf 1mol mudi nitrat clia M c6 khéi lugng I6n han 1 mol mudi clorua
a: (X + 124) - (X + 71) = 53g. |

Theo gia thiét khdi lugng khac nhau la 7,95g. Vi géc NO, 6 khdi lugng Idn
hon géc CI™ nén tur gia thiét ta co:

mX(NO3), — mXCl, = 7,959.

N6ng dé M ctia dung dich FeSOq4 la: C,, = — =0,3125mol

7,95
Vay s& mol muéi ctia kim loai X 1a: n= T 1=0,15mol

= Khdi lugng mol ctia mudi clorua cua X la:

M—1425—95—>X+71=95—>X=24—>X la Mg.

0,15




5. Phuong phap dung khdéi lugng mol trung binh (M)
Nguyén tic cua phuong phap: M 1a khéi luong cua 1 mol hén hop.
m

l\—/1 4 hh
Nn

nM, + n,M, + n,M, + ...

n,*n2+n3 o
VM, + V,M, + V,M, + ...
V1+V2 +V3+...

Mhhkhi =

Hodc : M = x1My + xoM; + x3M3 + ..
Vdi M;, My, Ms....: khéi lugng mol va ny, ny, na...1a s6 mol cac chat trong hon hap.
Vi, Va, V3...: thé tich cac khi trong hon hop khi.
X1, X2, X3.... SO phan mol cta cac chat trong 1 mol hon hap.
Khi hdn hop gém 2 chat: My < M < M.
nM, +(n-n )M, b VM, +(V-V,M,
n ' Y,
M =xM; + (1 - x)M,.
C6 thé tinh dua vao M theo sd dd chéo:

M,\— /I\_A—szn,,vl,xl.
M
Mz/ \ M, - M ~ ny, Va, X;.

Phudng phap nay thudng ap dung giai bai todn hdn hop hai hay nhiéu chat
c6 cung mot tinh chat tuong dudng nao do. Sai lam nhat khi giai bai tap nay
hoc sinh thudng dua vé dang bai todn hon hdp. Nhung khi tién hanh giai
thudng roi vao bé tc 1a an sé nhiéu han sé phuong trinh nén khong tim dugc
triét dé cac an s6. Dan dén mat thdi gian va chan nan trong qua trinh giai bai
tap hoa hoc.

Vi du 1: Hoa tan 5,4g hon hop 2 kim loai cing nhém I & 2 chu ky lién tiép
nhau vao nudc thu dugc thu dugc 2,24 lit khi (dktc). Xac dinh tén 2 kim loai.

Hudng dan:

- Hoc sinh thudng sai lam nhu sau:

D&t an s6 cho tén va s6 mol cho kim loai can tim

2A+2H,0-2A0H +H; 1
X X
2B+ 2H,0—-2BOH +H; 1

¥ y

A_A:

10

r————————
Ax + By =54

Sau do lap he x+y=n, =01

Va rdi vao bé tac khong giai dugc.

_ Cach giai theo trung binh:

Vi 2 kim loai cing nhém I nén cung hoa tri nén:

pét ky hiéu chung cua 2 kim loai la R.

phuong trinh phan ung : 2R + 2 H,0 — 2ROH + H; 1
0,2 mol 0,1 mol

54
0,2
Do 2kim loai cing nhdm 1 va thude 2 chu ky lién ti€p nhau nén ta co

Mna = 23 < 27 < Mg = 39.
Vay hai kim loai do la Na, K.
du2: HAn hap X gdbm hai mudi cacbonat clia hai kim loai nhém IIA thudc 2
chu ky ké tiép nhau trong bang tuan hoan. Hoa tan 3,6 gam hon hgp X
bang dung dich HNO; du, thu dugc khi Y. Cho toan bd lugng khi Y hap thu
hét bdi dung dich Ba(OH), du thu dugc 7,88 gam két tua. Hay xac dinh
c6ng thirc clia hai mudi va tinh thanh phan % vé khéi lugng méi mudi trong X.
Hudng dan:
P&t CT chung cua 2 mudi cacbonat clia hai kim loai hoa tri II la RCO;
PTHH : RCO, + 2HNO, - R(NO,), + H,0 + CO,*

CO, + Ba(OH), -»BaCO, + H,0

Rﬂ-: =27

Vi

Mgaco, 7,88

Ngaco, = VB:;;: ol L 0,04mol = Mrco, = Nco, = Meaco,™ 0,04mol
) m n
Mrco, = 0008 =32, _ 90 Mo 30

Nrco, 0,04

Vi 2 kim loai héa tri II lai thudc 2 chu ky ké tiép nhau trong bang tuan hoan:
M,<M <M, — M< M:=30 <M,

Vay 2 kim loai d6 la Mg va Ca

= CTHH cta 2 mudi: MgCO; va CaCO,

Goi a, b [an luot 1a s6 mol cua MgCO; va CaCO4

|84a +100b = 3,6 iy [a =0,025 mol

Ta co: ~
la+b=0,04 |b=0,015 mol




Mmgco,
LY
=100% — 58,33% = 41,67%

x100% = %’%5-12 x100% = 58,33%

o
/cmMgco3 =

o,
—. ! /omCaco

Vi du 3: Hoa tan vao nudc 7,14g hon hgp mudi cacbonat trung hoa va
cacbonat axit ctia mot kim loai hoa tri I, roi dd thém lugng dung dich HC|
vira du thi thu dugc 0,672 | khi & dktc. Xac dinh tén kim loai tao muoi.

!

Huéng dan: Dét ki hiéu kim loai la M, x, y [an luct la s& mol ctia M,CO; va |

MHCO5. Ta cé phuong trinh phan (ng :
M,CO; + 2 HCl — 2 MCl + H,0 + CO; 1
X X

MHCO3 + HCl — MCl + H,0 + CO; 1
y ¥
0,672
Nco, = Mhhmusi = X +y= =6 4l 0,08 (mol)
7,14
~238. ViM + 61 < Mps = 238 < 2M + 60

M < i
mudi 0.03

- SENe M <177 > MIlaGCs,

6. Phudng phap ghép an sd
Nguyén tdc clia phudng phap: Dung tha thudt toan hoc ghép an s6 dé giai

cac bai todn ¢ an s6 16n hon s6 phuang trinh toan hoc lap dugc ma yéu cau
bai ra khdng can giai chi tiét, day du cac an.

Dang nay thudng gép khi tinh toan khdi lugng chung cla hdn hgp céc chat
(hon hgp kim loai, hdn hgp mudi, ...) trudc hodc sau phan Ung ma khong can
tinh chinh xac khdi lugng tirng chat trong hon hgp.

Vi du 1: Cho hdn hgp X gom Al, Fe, Mg tac dung vdi dung dich HCl du thu

duac 11,2 lit khi (dktc) va 53,0g mudi. Tim khdi lugng hdn hap X.

Huong dan: Goi x, y, z lan lugt |a s6 mol clia Mg, Al, Fe o trong hén hap X.

PTHH:

Mg + 2 HCl — MgCl; + Hy?

X X X

2 Al + 6 HCl — 2 AlCl; + 3H,1
y y 1,5y
Fe + 2 HCl — FeCl; + Hat

z z z

’

7 L=y 7‘7!}"[ ANV AL X

)
2

3
Ta c6 hé phuang trinh:{ X35 JdentO

95x +183,5y + 127z = 53,0
& Vi 3 an, co 2 phuang trinh.
Tim khGi lugng 3 kim loai tirc 13 téng : 24x + 27y + 56z.
Tach (2) ta dugc: 24x + 27y + 56z + 71(x + 1,5y + z) = 53.
& 24x + 27y + 56z = 53,0 - 0,5 x 71 = 17,5 (g).
Vi du 2: Cho 3,8 gam hén hgp A gdm céc kim loai : Mg, Al, Zn, Cu tac dung
A hoan toan vdi oxi du thu dugc hon hgp chat rdn B cd khéi lugng la
: ;??on;n’gnh thé tich dung dich HCl 1M can dung (tGi thi€u) dé hoa tan
ﬂuﬁng dan:
Cé_ch 1: Dung phudng phéap ghép an s6
W a, b, ¢, d lan lugt Ia sé mol cua Mg, Al, Zn, Cu cé trong hdn hgp A.

- 2Mg + 0, —“2 MgO (1)

- a 0,5a a
| 4AH+ 30,52 AL0; (2)
Bb 0,75b  -10,5b
| _‘gjg-zzn + 0, —“ 2Zn0 (3)
« §c 0,5¢ (o
8 2Cu+0, —“> 2Cu0 (4)
§ d 05d d
Bgom (MgO, Al,03, ZnO, Cu0)
)\‘; MgO + 2HCl — MgCl, + H,0 (5)
f a 2a
4" Al;05 + 6HCl —2AICl; + 3 H,0 (6)
i 0,5b 3b
Zn0 + 2HCl —2ZnCl; + H,0 (7)
< plo
CuO + 2HCl — CuCl; + H,0  (8)
d 2d

“Ap dung dinh luat bao toan khéi luong ta cé: m, +m, =mj,
A 2

= Mg, = My=— M, = 5,24 -3,8 = 1,44g

13
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= 0,045mol

Theo (1,2,3,4) : No, = 0,5a + 0,75b + 0,5c + 0,5d =

Theo (5,6,7,8) : n,,,=2a+3b+2c+2d = 4no2 = 4 x 0,045 = 0,18mol

=0,18/=180ml

=V, ., =—=

HCI CM
Cach 2: Sau khi tim ra s6 mol O,.
Nhan xét: Trong cac cdp chat phan ingla: 1va5;2va6;3va7;4va8

thay s6 mol axit luon gap 4 lan sé mol O,.

Do dé: S6 mol HCl = 4 x 0,045 = 0,18 mol.
Tim ra thé tich dung dich la 180ml.

7. Phuong phap tu chon lugng chat
Nguyén tac cua phuong phap: Phan tram lugng chét trong dung dich hodc

trong hdn hop nhat dinh 1a mét dai lugng khéng ddi. Khi giai ngudi giai tu

chon lugng thich hdp dé giai bai toan

2.2.7.2. Xay dung va su’ dung bai tdp héa hoc theo phuong phap gidi bai
tap tu chon luong chat trong day hoc o truong THCS

Cac em thudng ling ting va khdéng xac dinh hudng giai khi gap dang nay vi
dé bai chi cho luong chat dudi dang tong quat hodc khong néi dén lugng chat
nhung biét dugc ti lé gilta cac chat

Khi g&p dang nay cac em co thé chon Iugng chdt cd mét gia tri nhat dinh
dé tién viéc giai. C6 thé chon lugng chat Ia mét mol hay mét s6 mol theo hé sé
ty lugng trong phuang trinh phan (fng; hodc lugng chat la 100g, ...

Vidu 1: HAN hap gobm CaCOs Ian Al,O; va Fe,0; trong dé Al,O; chiém 10 2%,
Fe,03 chiém 9,8%. Nung hon hap nay & nhiét dé cao thu dugc chat ran cd
luong bang 67% lugng hon hap ban dau. Tinh % Iugng chét ran tao ra.
Hu'dng dan:

— Goi khéi lugng hon hap ban dau 1a 100 g thi: M0, = 10.29

n 0,18
1

m =989

F3203

= m =80g

CZ\COB

~ PTHH xay ra khi nung hon hop: CaCO; _ 0 + Co,; 7T
- Theo bai ra, lugng chat ran thu dugc sau khi nung chi bang 67% lugng
hon hop ban dau. Nhu vay dé giam khai la do CO; sinh ra bay di.

-Vay m., =100-67=33g =>n.,_ :gg =0,75mol

— Theo PTHH: Ncaco, = Neo, = 0,75mol = Mcaco, = 0,75.100 =759

— Nhu vay con 5 gam CaCOs; khéng bi phan huy. Do dé chét rén tao ra
gam: CaCO; du, Al,Os, Fe,05 va CaO.
%AI,0, = 12 2 100% - 15,22%

%Fe,0, = %ﬁ 100% = 14,62%

°/008003 = 6%.1000/0 7,.4%

%Ca0 =62,76%

Vi du 2: Cho m gam hon hgp Na va Fe tac dung hét vdi axit HCl. Dung dich
thu duogc cho tac dung vdi Ba(OH), du roi loc 1dy két tua tach ra, nung
trong khong khi dén lugng khong déi thu dugc m gam chat ran. Tinh %
lugng moi kim loai ban dau.

Hudng dan:

— PTHH xay ra khi cho m gam hon hop Na va Fe tac dung vdi HCI:
2Na + 2HCl —» 2NaCl + H, (1)

Fe + 2HCl - FeCl, + H, )

— PTHH xay ra khi cho dung dich thu dugc tac dung véi Ba(OH), du:
FeCl, + Ba(OH), -» Fe(OH), | + BaCl,(3)
= PTHH xay ra khi nung két tua trong khong khi:

4Fe(OH), + 0, — "> 2Fe,0; + 4H,0 (4)
= Goi m = mg. + my, = 100 gam
100

—— =0,625mol
160

B Mees0, ~ 100gam= Nee,0, =

= Theo PTHH (4): Nee(or), = 2.nFe203

=125 mol

= 2.0,625 =125 mol

~ Theo PTHH (3): n... =n

FeCly Fe(OH),

— Theo PTHH (2): ;A =125 mol = m_, =125.56 = 70gam

FeCI

~ Vay: %Fe = 70%
% Na = 30%.

Vi du 3: HOn hop gém NaCl, KCI (hdn hop A) tan trong nudc thanh dung

dich. Thém AgNO; du vao dung dich nay thdy tach ra mét lugng két tua
béng 229,6% so vdi A. Tim % mdi chat trong A.
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Hudng dan:
— PTHH xay ra:
NaCl + AgNO; —> AgCl + NaNO; (1)
KCl + AgNO; — AgCl + KNO; (2)
- Goi my = 100g = Magcr = 229,6gam = n, o, = Tz—i—g—g =1,6 mol

- GOI Nnaci = X

S6 mol AgCl sinh ra & phan (ing (1) la: x

S6 mol AgCl sinh ra & phan tng (2) la: 1,6 = x
=16 -X

- Ta co: Mnaci-Nnac + Mai.Nka = 100

= 58,5x + 74,5(1,6 -x) = 1 0 = x=1,2.

Vay: Nnaa = 1,2 mol =>m, ., =12.58,5=70,2gam

= Nyey

%KCl =100% — 72% = 29,8%

8. Phuong phap bién luan dé tim cdng thic phan to

Nguyén tic: Khi tim céng thifc phan tir hodc xac dinh tén nguyén t6 thudng
phai xac dinh chinh xac khéi lugng mol, nhung nhitng trudng hop M chua co
gia tri chinh xac doi hoi phai bién luén.

Pham vi (ing dung: Bién ludn theo hod tri, theo Iugng chét, theo gidi han,
theo phuang trinh vé dinh hodc theo két qua bai toan, theo kha nang phan (mg.

Khi gidi dang nay cac em thudng ling tung va giai dén gilra ching thi ding
lai vi lic d6 s &n nhiéu hon s& phuong trinh ma khéng thé ap dung cac
phudng phap khac nhu ghép &n s8, hay phuong phép bao toan khéi lugng.
Lic ndy cac em can tim cach bién luan thich hop. Gia sir mét phuong trinh 6
hai an s6 I3 khéi lugng mol (M) va héa tri ciia nguyén t&. Ta c6 thé bién luén
hda tri cia nguyén t6 theo khdi lugng mol
Vi du 1: D6t chay 1g don chét X can dung lugng vira dd 0,7 (1) O; (dktc). Xac

dinh X?

Hudng dan: Goi x |3 hda tri clia X

{%NaCI =70,2%

2X + -302 3% %0,
0,7
5,6x

0,7
22,4

(_

o
0,7
Moo= gox

16

J Do chua biét X la kim loai hay phi kim nén ta bién luan héa tri x tir 1 dén 7
| X 1 2 3 4 5 6 7

&[0 My 8 16 24 32 40 48 56
' —5 M la S (Iuu huynh).

Vi du 2: Cho 3,06g oxit MOy tac dung hét vai dung dich HNO;, khi ¢6 can
dung dich thdy tao ra 5,229 mudi khan. Xac dinh kim loai M biét né chi ¢
moét gid tri duy nhat.

Hudng dan: MO, + 2yHNO; —

XM(NO,),, + yH:0

Bao toan nguyén té H: ny, , =a > n,, =2a
Bao toan khdi lugng: 3,06 + 63.2a = 5,22 + 18a
— a=0,02mol — ny,, =0,04 mol

Mino,
n
Bao toan nguyén té N: nwus = L i (n: héa tri M)
M =lRZe. [\ 130,50 M = 130,50~ 62n = 68,50
HNOS

Bién luan M theo hda tri n ta co:

n 1 2 3 -

M 68,5 137 205,5 274

Vay kim loai M |a Ba.

Vi du 3: Hoa tan 4,03 hon hgp gom Fe va mot kim loai hda tri II vao dung
dich HCI thi thu dugc 2,24 lit H, (dktc). Néu chi dung 2,4g kim loai hda tri II
cho vao dung dich HCl thi dung khéng hét 500ml dung dich HCl 1M. Xac
dinh kim loai hoa tri I1?

Hudng dan: Ny, =My = 0,1 mol

4

0.1

Ny = 0,5 mol
M+ 2HC =
0,25 « 0,5

24
™M

9,6 <M <40 > Mla Mg.

A== _40->M<40

MCl,

+ H,

=0,25 >M>9,6

J

" - Y . .
$ L '»,'.r
bisws | o

y r‘::\;. .J ’, '

\/L iy

17




Chuong 2: CAC LOAI HQP CHAT VO CO

A. LI THUYET TRONG TAM

I. OXIT
1. Phan loai oxit

Dua vao tinh chat hod hoc, oxit dugc chia l1am bdn loai:
1.1. Oxit bazo

- La oxit tac dung vdi dung dich axit tao thanh mudi va nudc, la oxit cd
bazgd tuong (fng.

- Thudng cac oxit bazo Ia oxit ctia kim loai vdi oxi (trr Mn,0; ...)

Vi du: MgO, K,0, Ag;0 . .
1.2. Oxit axit

— La oxit tac dung vdi dung dich bazd tao thanh mudi va nudc, 1a oxit cd
axit tugng (rng

— Thudng cac oxit axit la oxit cia phi kim vdi oxi (trir N,O

Vi du SOz, C|207, COZ .

— MGt s6 oxit axit con dugc goi la anhidrit axit (nghia /a oxit axit tao ra khi
lam mét nuoc axit tuong ung)

Vi dU SOz, P205, CO,..
1.3. Oxit ludng tinh

La oxit tadc dung dugc vdi dung dich axit va dung dich bazo tao thanh mudi
va nudc.

Vi du: ZnO, Al,05 SnO, BeO. .
1.4. Oxit trung tinh

La oxit khong tac dung vdi axit, bazo, nudc con goi la oxit khdng tao mudi.

Vi du: NO, CO, . .
2. Tinh chat hoa hoc cua oxit
2.1. Tinh chat hoa hoc cua oxit bazo

a) Tac dung vdi nucc

M{t sd oxit bazd + H,0 — dung dich bazo (kiém)

Vi dU Cao n + H20(|) - Ca(OH)z(dd)

b) Tdc dung vdi dung dich axit

Oxit bazo + axit —, mudi + nudc

Vi du: CuO n + 2HC|(dd) — CuCl, (dd) + H20(|)

¢) Tac dung vdi oxit axit

Mot s6 oxit bazg + oxit axit — mudi

Vi i [TH CaO(,) =+ COz(k) - CaC03(,)

18
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2.2. Tinh chat hoa hoc cua oxit axit
a) Tac dung voi nudc
Nhiéu oxit axit + nwédc — dung dich axit
Vidu: POsn+ 3H20p — 2H3PO4qq)
b) Téc dung voi bazo
Oxit axit + dung dich bazo —» mudi + nudc
Vidy: COu + Ca(OH)ywq) — CaCOs) + H,0
¢) Téc dung voi oxit bazo
Mot sd oxit axit + oxit bazd — mudi
Vidu: SOy + BaO(,) > BaSO3(,)
3. Mot s6 oxit quan trong
3.1. Canxi oxit (Ca0)
- Tén thong thudng goi: Véi séng
- Cbng thuc phan ti:  CaO

— Phan tir khai: 56 dvC

- Thudc loai oxit: Oxit bazd

~ La chat rdn mau trdng, néng chay & nhiét dé cao.
Tinh chat héa hoc

a) Tac dung vdi nudc

Ca0 tac dung vdi nudc tao ra chat rdn mau tréng it tan trong nudc I3 Ca(OH),

Vidu: CaO;) + H,0() — Ca(OH)yq + tda nhiét (phan ung toi voi)

Ca0 co tinh hit am, vi thé nd dugc ding 1am khé nhidu chét.

b) Tac dung vdi axit

Vi du CaO(,) + 2HC|(dd) o 4 CaClz(dd) + HzO(;)

Ca0 dung dé khir chua dat trong trdng trot.

¢) Tac dung vdi oxit axit

Vi du: D€ véi sdng trong khdng khi 1au ngdy thi bi vén lai

COz(k) n CaO(,) - CaC03(,)

Ung dung

Ding trong céng nghiép luyén kim, 13m nguyén liéu cho cng nghiép hoa
hoc, khir chua dat trong trot, x(r ly nudc thai cong nghiép, sét tring, diét ndm,
khir déc méi trusng. .

$an xuét canxi oxit

a) Nguyén liéu

Ba voi, than d4,cui, dau, khi...

b) Cac phan ung hod hoc

Nung véi béng 16 tht cong hay 16 cdng nghiép déu co 2 phan (ing xay ra:
10
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— Than chdy tao khi CO,, phan (fng toa nhiét

Ciy+ 0200 ——> COx
— Nhiét sinh ra phan huy da vai tao ra véi song
CaCO3yy ——> CaOg + COxy

3.2. Luu huynh dioxit (SO2)

- Tén thudng goi: Khi sunfurd, anhidrit sunfuric

— Cbng thirc phan tu: SO,

— Phan tir khai: 64 dvC

— La chét khi khéng mau, mui hic, déc, néng han khong khi.

Tinh chat hoa hoc

a) Tdc dung vdi nuoc

Vi dU SOZ(k) 3 H20(|) - HzSO3(dd)

b) Tac dung voi dung dich bazo

Vidu: SOy + Ca(OH)yae) — CaSOsd(y + H20p

mudi canxi sufit

¢) Tac dung voi oxit bazo

Vi dU SOz(k) =+ C&O(r) - CaSO3(,)

Ung dung: Ding dé san xudt H,SOs, tay trang bot gb trong céng nghiép
gidy, diét nam mac.

Piéu ché

a) Trong phong thi nghiém

Gich 1: Cho mudi Sunfit tac dung vdi axit (nhu: HC,H,SO,) sau do thu SO
sinh ra béng cach day khong khi.

Vi du: Na2503(,) + ZHCI(dd) - 2NaCI(dd) + H20(|) + SOz(k)

Céch 2: Bun néng H,S04d vdi Cu

Cugry + 2H3S04a) = CuSO4(ag) + SOz + 2H200)

b) Trong céng nghiép

Cdch 1: D6t luu huynh trong khong khi

S(r) G 34 Oz(k) = SOz(k)
Cdch 2: D6t quéng Pirit sat:
4FeSyy + 110y ——> 2Fe0xy + 850k

II. AXIT
1. Pinh nghia

Axit 13 hop chat ma phan tu gdm nguyén tu hidro lién két vdi goc axit.

Vi du: HCl, H,S0q, ...

20

2. Phan loai
i _ Can clr vao dé manh cuta axit, ngudi ta c6 thé chia axit thanh hai loai:

+ Axit manh: HCl, HNO3;, H,;SO;...

+ Axit yéu:  H,S, H2S0;3 H,COs...
_ C3n cr vao phan (ing vdi kim loai, c6 thé chia axit thanh hai loai:
+ Axit thudng: giai phong khi H; nhu HCI, H,SO4 lodng
+ Axit dac biét: khéng giai phong khi H, nhu HNOs, H,SO,4 déc.
_ Can cir vao thanh phan nguyén tG trong hop chét, cd thé phan thanh hai loai:
+ Axit khong chira oxi: HCI, HBr, H.S, ...
+ Axit co chira oxi: HNO3, H2504, H3P04,

Axit Tén axit Goc axit Tén gobc axit

HCI Axit clohidric ~Cl clorua

HBr Axit bromhidric -Br bromua

H,S Axit sunfuhidric = sunfua
HNO; Axit nitric -NO; nitrat
H,CO5 Axit cacbonic =CO; cacbonat
H,S04 Axit sunfuric =S50, sunfat
H,S0; Axit sunfurg =S0; sunfit
H,Si0O4 Axit silicic =Si0; silicat
H;PO4 Axit photphoric =P0O4 photphat

3. Tinh chat héa hoc

3.1. Tac dung vdi chi thi mau
Axit + quy tim (xanh) — quy tim (do)
3.2. Tac dung vdi oxit bazo
Axit + oxit bazd — mudi + nudc
Vi du: H,S04 + CuO — CuSO4 + H,0
3.3. Tac dung vdi bazo
Axit + bazd — mudi + nudc
Vi du: 3H,S0, + 2Fe(OH); — Fey(SO4); + 6H0
HNO; + NaOH — NaNO; + H,0
L => Phan (g xay ra vdi dung dich axit manh va baza manh goi la phan
Ung trung hoa.
2.4. Tdc dung vdi kim loai
Kim loai (trudc H) + axit -mudi + Hy?
Vidu: Fe + H,S04 — FeSO4 + Hat
Mg + 2HCI — MgCl, + Hyt
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e HNO; lodng tac dung vdi kim loai khéng giai phdng ra H, ma cho cac khi
chira nitd nhu NO, NO, ...tly vao ndng dd clia axit va ban chat cta kim loai.

» HNO; déc ngudi va H,SO4 dédc ngudi déu khéng tac dung vdi Fe, Al, Cr.

» HNO; déc, H,SO4 ddc ndng déu tac dung vdi tat ca cac kim loai (trir Pt,
Au) tao mudi va giai phéng khi NO,, SO,.

Vidy: Cu +2H,80,, —°>CuSO, +S0, + 2H,0

Cu + 4HNO, ,,. —~—>Cu(NO,), + 2NO,1 + 2H,0

3Zn + 8HNO; —  3Zn(NOs3); + 2NOT + 4H,0
3.5. Tac dung voi mudi
Axit + mudi — Mubinmg + aXitmg
Vidu: H,SO, + BaCl, »BaSO,! + 2HCI

2HCI +Na,CO, »H,0 + CO, T+ 2NaCl

4. M6t s6 axit quan trong
4.1. Axit clo hidric (HCI)
Tinh chat vat ly
Dung dich khi hidroclorua trong nudc tao thanh dung dich axit.

Axit HCl ddc ¢6 C% = 37,0 % (dung dich bdo hod), dung dich HCI d&c “bdc

khoi™ trong khéng khi &m
Tinh chat hoa hoc
a) Dung djch axit Iam cho quy tim chuyén sang mau do
b) Tac dung vdi kim loai
— Tac dung vdi cac axit thudng nhu: H,S0, /lodng, HCI, HsPO,. .

Axit tac dung vdi kim logi trudc H trong ddy hoat dong kim loai, tao mudi

cua kim loai co hoa tri thap va gidi phong H.
Vi dU ZHCI(dd) + Fe(,) - FEC|2(dd) 5 Hz(k)
- Tac dung vdi cac axit dac biét nhu: H,S04 ddc, HNO,

Axit tac dung voi hdu hét cdc kim loai trong day hoat dong kim loai, tao

mudi cua kim loai cd hda tri cao va khong gidi phong H
Vidu: 6HpSOyes) + 2Fe() —C, Fey(SOu)yss + 350; + 6H,0,,

¢) Tac dung vdi bazo
VI'dUZ 2HC|(dd) i CU(OH)z(.—) — CUCIz(dd) st ZHZO(,)

H,S04 (dd) + ZNBOH(dd) — Nast4 (dd) + ZHZO(,)

d) Tac dung vdi oxit bazo
Vi du: ZHCI(dd) + CUO(r) — CUCIz(dd) s HZO(,)

22

e)Téc dung voi mudi
pidu kién xay ra phan ung. Axit tao ra dé bay hai hon hodc y&u hon hoic

mudi tao thanh khong tan trong axit mdi.
Vi du: 2HClg) + CaCOs) — CaClyag) + H,0(, + COy,

Ung dung
— Piéu ché cac mudi clorua.
— Lam sach bé mat kim loai, tay gi kim loai.
— Ché bién thuc pham, dugc pham.
4.2. Axit sunfuric (H2504 = 98)
Tinh chat vat li
— Chat Iong, sanh, khéng mau, néng hon nudc, khéng bay hoi, d& tan
trong nudc va toa nhiéu nhiét.
~ Khi pha lodng H,SO4 phai d6 tir tir axit vao nudc chlr khéng dugc lam
nguac lai tranh bong axit, dung dich H,SO, dic nhat cd d = 1,84 g/ml.
Tinh chat hoa hoc
e Tinh chat hoa hoc cua axit H,S0, lodng
a) Lam quy tim hoa do.
b) Tac dung vdi kim loai  — mudi sunfat + H,
Vi du: Zn(,) 7t HzSO4(dd) — ZnSO4(dd) G HZ(k)
¢) Tac dung vdi bazo — mudi sunfat + nutc
Vi du: HzSO4(dd) + CU(OH)Z(r) — CUSOq(dd) & ZHZO(,)

d)Tac dung vdi oxit bazo' — mudi sunfat  + nutc
Vi dU: HzSO4(dd) + CUO(r) — CUSO4(dd) o+ HZO(()

* Tinh chat hoa hoc cua axit H,S0, dic

H,S04 ddc cd nhitng tinh chat hda hoc riéng

a) Tac dung vdi kim loai

H,S0,4 déc, ngudi khéng tac dung vdi mét sd kim loai nhu Fe, Al, Cr do cac
kim loai nay bi thu déng hoa

H,S0, ddc, ndng tac dung vdi nhidu kim loai trudc, sau H trong day hoat
dong hoa hoc tao ra mudi sunfat kim loai + SO, (S, S) + H,0

Vi dU ZHZSO‘%(dac, néng) T CU(r) —L-) CUSO4(dd) s SOz(k) + 2H,0)

b) Tinh héo nute

H,S0, déc “hdt nudc” clia nhidu chat vo cd va hitu cd )

Vi du: Nhé mét vai giot dung dich H,SO4 dic vao mét coc thiy tinh cd san
MGt thia duding saccarozo.

= Hién tuong xdy ra. Mau tring clia duding chuyén dan thanh mau nau
FSi chuyén sang mau den ddng thai c6 bot x5p s In.
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— Nhén xét: Chét rdn mau den 13 C (cacbon), bot x3p sui lén la do phan
(rng hda hoc xay ra giai phdéng khi CO, va SO,

PTHH: Cy2H22014 _M2S04 § 11H,0 + 12C

2H2504(déc, néng) + C(r) —,o_) COz(K) + 2 SOz(k) + 2H20(/)

Ung dung

— Axit H,SO, rat quan trong d6i vdi nén kinh té€ quoc dan.

— Ché bién dau md, san xuat mudi, axit, ac quy, cong nghiép luyén kim, san
xuit thudc nd, ta sdi, chat déo, gidy, phan bon, pham nhudm, chét tay rua.

San xuat axit sunfuric

a) Nguyén liéu. Luu huynh hodc quéng pyrit sét (FeS;), khong khi, nudc

b) Cac céng doan chinh

= San xuat SO,

PTHH : S(r) + Oz(k) _‘o__) SO,

HOéCZ 4F652(,—)+ 110, _to_) 2F8203(r) i+ 8502(k)
= San suat SO;

PTHH : SOy + Oz ﬂﬁi—) SO3k)
= San xudt H,SO4
PTHH : SO3(k) + H20(|) - HzSOq(dd)
Nhan biét axit sunfuric va mudi sunfat
Nhan biét axit H,SO, va dung dich mudi sunfat ta dung thudc thir la dung
dich BaCl, (hodc dung dich Ba(NO;),)
Vi du: HZSO4(dd) + BaC|z(dd) - BaSO4(,) + 2HC|(dd)
Nast4(dd) + BaC|2(dd [l BaSO4(,) T 2N6C|(dd)
Hién tuong. Xuat hién két tua trang BaSO4
II1. BAZO
1. Pinh nghia
Bazd la hop chat ma phan tir gdm nguyén tir kim loai lién két véi nhém
hidroxit (OH).
Vi du: NaOH, Cu(OH),...
2. Phan loai
1/ Bazo tan trong nudc (kiém)
Bao gdm: KOH, Ca(OH),, NaOH, Ba(OH),, LiOH
2/ Bazo khéng tan trong nuoc
Bao gom: Cac bazd con lai nhu’ Mg(OH),, Fe(OH),, Fe(OH);, Cu(OH),, AgOH, ...
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- 3, Tinh chat héa hoc

3.1. Téc dung voi chi' th mau
Dung dich bazo + quy tim (do) — quy tim (xanh)
Dung dich bazo + phenolphtalein (khéng mau) — héng
3.2, Tac dung voi oxit axit
Kiém + oxit axit - mudi + H,0
Vi du: Ca(OH); + CO, — CaCO; + H,0
3.3. Tac dung voi axit
Bazd + axit — mudi + H,0
Vi du : Al(OH); + 3HCI — AICI; + 3H,0
3.4. Nhiét phan bazo khong tan

Bazd khéng tan — " oxit bazd + H,0
Vi du: 2Fe(OH); —— Fe,0 + 3H,0

Cu(OH); —° 5 CuO + H,0
3.5. Tac dung vdi dd mudi
Kiém + dung dich muéi — mudi,g + cbazdng
Vidu: 2KOH + CuSO4; — K;S04 + Cu(OH),|
3NaOH + FeCl; — 3NaCl + Fe(OH);|
4. Mot s6 bazo quan trong
4.1. Natri hidroxit (NaOH = 40) — x(it &n da
Tinh chat vat li
La chdt ran khong mau, hit &m manh, tan nhiéu trong nudc va toa nhiét.
Tinh chat hoa hoc
NaOH c6 day du céc tinh chat hoa hoc clia mét baza manh, tan trong nudc.
a) B6i mau chat chi thi
= Dung dich lam quy tim hod xanh.
= Lam dung dich phenolptalein khéng mau chuyén sang mau hong.
b) Tac dung vdi axit
Vidu: NaOHuq + HClgg) > NaClgsy + H,0(
€) Tac dung vdi oxit axit
Vidyu: 2NaOH) + SOz — Na;SOsea + H:0(
Ung dung
= Natri hidroxit dugc ding dé san xudt xa phong, chat tay rira, bot giat.
= San xuat to nhan tao.
= San xuat giay.
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— San xuat nhém (/am sach quang nhom trudc khi san xuat).
— Ché bién dau mo va lam nguyén liéu cho nhiéu nganh coéng nghiép hoa
chat khac.
San xuat natri hidroxit
= Nguyén liéu. Dung dich NaOH bao hoa.
= Phuting phap san xuat. Bién phan dung dich NaOH bao hoa cd mang ngan.
PTHH: 2NaCI(dd) C 2H20(|)
4.2. Canxi hidroxit (Ca(OH), = 74) — v0i to6i
Pha ché dung dich canxi hidroxit
Hoa tan mét it voi t6i Ca(OH); trong nudc dugc chat long mau trang (vo/
nuoc, voi sda), sau do loc nudc voi dugc chat long trong subt, khdng mau dé
la dung dich Ca(OH),.
Tinh chat hoa hoc
Ca(OH), co day du cac tinh chat hoa hoc cua bazg manh, tan
a) Lam déi mau chat chi thi
— Dung dich lam qui tim hda xanh
- Dung dich Iam phenolptalein khdng mau chuyén sang mau hdng
b)Tac dung vdi axit tao ra mudi va H,O (PU trung hoa)
Vidy: Ca(OH)yg) + 2HClasy — CaClygay + 2H:0(
¢) Tac dung voi oxit axit
Vi du: Ca(OH)z(dd) #+ COz(k) - CaCO;m o HzO(/)
d) Tac dung vdi dung dich mudi
Vi dU Ca(OH)z(dd) ™ CUCIz(dd) > CBC'Z(dd) + CU(OH)Z )
Ung dung
- Lam vat liéu xay dung.
— Khtr chua dat trong trot.
— Khir doc cac chat thai cong nghiép, diét trung chat thai, xac chét déng vat.
4.3. Thang pH
Thang pH la gia tri ding dé biéu thi d axit hodc dé bazd clia dung dich.
* pH = 7: Dung dich 1a trung tinh (nudc cét, nude mudi...).
* pH > 7: Dung dich c6 tinh bazo (pH cang Ion thi dé bazo cang manh).
* pH < 7: Dung dich c6 tinh axit (pH cang nho thi do axit cang cao).
IV. MUOI
1. Tinh tan trong nu'dc cua mudi
e Cac mudi co chira K, Na, NH,; déu tan.
e Cac mudi nitrat déu tan.

:f:: » 2NaOHwqg) + Hay + Cly
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e Cac mudi clorua déu tan, trir AgCl, PbCl,.

o Cac mudi sunfat déu tan, trir CaSO,, BaSO,, PbSO, khéng tan Ag,S04
(tuy ndng do). :

o Cac mudi cacbonat, photphat, silicat, sunfit déy khéng tan, trir mudi
chita K, Na, NH. '

o Cac mudi sunfua tat ca déu khéng tan (trir mugi chira K, Na, NH4, Ca

’ ’ 4 '
Mg, Ba)'
2. Tinh chat héa hoc

Dung dich mudi c6 thé téc dung véi kim loai tao thanh mudi va gidi phéng
kim loai mdi.

a) Mudi tac dung vdi kim loai

Kim loai + dung dich muéi -» Muding + kim 10@i e
Diéu kién phan ung xay ra: Kim loai trong phan (g phai manh hon kim
loai c6 trong dung dich mudi ban dau. )

Vi du CU(r) + 2A9N03(dd) - CU(NO3)2 o 2Ag(,,

Luu y: Kim loai dimg trudc day kim loai dimng sau (trong déy hoat déng
f10a hoc kim loai) ra khoi dung dich muéi, cac kim loai phan (g phéi. tur kim
loai Mg trg vé sau.

b) Mudi tac dung vdi axit

Mudi + axit > mubing + aXity,g

eieu k/'é{; phan ung xay ra: Axit tao ra dé bay hai hon hodc yéu han hodc
MUOI tao thanh khong tan trong axit mdi

Vi du: BaC|2(dd) M HZSO4(dd) - BaSO4(,) 13 12HC|(dd)

¢) Mudi tac dung vdi mudi

Dung dich mudi + dung dich mudi — dung dich 2 mudi mdéi
~D/eu kién phan ung xay ra: Hai mudi tham gia phan (fng phai déu tan, san
Pham tao thanh phai c6 két tua.
Vi du: AgNO3(dd) 5 2 NaCI(dd) - AgCI(r) + NaNO;
d) Muéi tac dung vdi bazo
Dung dich mudi + dung dich bazo —» Muding + bazOmg
‘D/eu kién phan ung xdy ra: Hai chat tham gia phai déu tan, san pham tao
thanh phai c6 két tua.

Vi dU' CUSO4(dd) + 2NaOH(dd) - CU(OH)zl + NazSO4(da)

€) Phan ung phan huy mudi

MGt s6 mudi dudi tac dung clia nhiét dé cao sé bi phan huy.

B 2Kk0l0, - P, okal + 30,




3. Phan (rng trao déi trong dung dich

a) Khai niém

Phan (fng trao déi la phan ng hod hoc, trong dé hai chat tham gia phan
{fng trao d8i vdi nhau nhitng thanh phan cdu tao cla ching dé tao ra nhing
hop chat mdi

b) Didu kién xay ra phan ung trao doi

Phan (g trao ddi gilta cac chat chi xay ra khi san pham tao thanh cé chat
dé bay hai, hodc chat khéng tan.
V. PHAN BON HOA HOC
1. Nhirng nhu cau cua cdy trong

a) Thanh phan cua thuc vat

— Nudc chiém ty |é Idn khoang : 90%.

— Céc chat kho: 10%.

- C4 t8i 99% la nhitng nguyén té: C, O, H, N, S, K, Ca, Mg... con lai 1% la
nhirng nguyén t6 vi lugng: B, Cu, Fe, Mn...

b) Vai tro cda cdc nguyén té hoa hoc vdi thuc vat

— Céc nguyén t6 C, H, O — cdu tao nén hgp chat gluxit nhd c6 qua trinh
quang hap.

— Nguyén t8 N — kich thich cay trong phat trién manh.

— Nguyén t& P—> kich thich sy phat trién cla bd ré thuc vat.

— Nguyén t8 K — kich thich cay trong ra hoa, lam hat.

— Nguyén t6 S — téng hgp protein.

— Céc nguyén té Ca, Mg — sinh san chat diép luc. >

— Nhitng nguyén t& vi lugng — can thiét cho su’ phét trién cla thuc vat.
2. Nhirng phan bén hoa hoc thudng ding :
2.1. Phan bén don

La phan bén héa hoc chi chlra mét trong ba nguyén t6 dinh du@ng chinh la
N, P, K.

a) Phan dam

GOm : Uré CO(NH,), chlra 46%N, Amoni nitrat NHs;NO; chira 35%N, va
Amoni sunfat (NH,),SO4 chira 21%N.

b) Phan lan

GOm : Photphat tu nhién: (chua qua ché bién) c thanh phan chinh la
Ca3(PO,),.

Supephotphat: (gua ché bién) co thanh phan chinh Ca3(H,PO,),.
¢) Phan kali
GOm : kali clorua (KCI) va kali sunfat (K,SO4) 1a nhiing chat dé tan trong nudc.
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2.2. Phan bén kép
— La phan bon co chira 2 hodc 3 nguyén tS dinh duGng chinh N,P,K.
— Tron ty 1é Iya chon thich hgp gilta dam, lan, kali thu dugc phan bén tong

hop NPK.
— Téng hap truc tiép bang phuong phap hoa hoc: KNOs, (NH,),HPO,.

2.3. Phan bén vi lugng
Phan bon co chira 1 s6 nguyén té hoa hoc B, Zn, Mn...dudi dang hop cht.
vI. MOI QUAN HE GIUA CAC LOAI HOP CHAT VO cO
oxit bazo oxit axit

Q) (2

(3)] (4)

(6) (8)
ﬁ VM
bazo
Chu thich :

(1) oxit bazo + axit —— muGi + H,0
(2) oxit axit + bazd (oxit bazo)
(3) oxitbazg + H,0 —— bazd

mudi (5)

axit

———» mubi + H,O

(4) bazd khong tan %, oxit bazd + H,O
(5) oxit axit + H,0 —— Axit

(6) bazo + Muéi —— bazd, + mudin
(7) muéi + bazo —— bazd, + mMubin
(8) mudi + axit —— mudi, + axity,

(9) axit + bazo —— mudi + H,0

B. PHUONG PHAP GIAI BAI TAP
PHAN 1: CAU HOI LY THUYET
I. Phuong phap giai
Cau hai ly thuyét héa hoc thudng gap cac dang sau:
* Hoan thanh phugng trinh hda hoc.
* Hoan thanh sg do phan (ing.
* Giai thich hién tugng.
* Diéu ché céc chat.



e Nhan biét cac chat.

e Tinh ché va tach cac chat.

Dé gidi quyét cic loai cdu hdi ndy hoc sinh can ndm vitng mét s6 kién thirc sau:

e Tinh chat hda hoc cac chat (chu y dén diéu kién xdy ra phan ung)

e Diu ché cac chat (xdc dinh nguyén liéu diéu ché mdi quan hé cua cac
chét trong so do diéu ché).

e Nhan biét cac chat phai qua 3 budc:

~ Trich mau thtr, dénh dau.

— Chon thudc thtr.

— Hién tugng xay ra, viét phuang trinh héa hoc minh hoa. (vdi bai toan
nhén biét cac chét khi, chi qua 2 budc, khdng cd bubc trich méu thi).

Néu bai toan khéng dung thudc thir thi phai 1ap bang xét méi quan hé giira
céc chat, sau dé diing cac chat da nhan biét dudc lam thudc thir dé nhan biét
cac chat con lai.

Véi bai toan khdng gidi han thudc thir, khi nhdn biét n chat thi dung toi da
(n = 1) thudc thr.

o Mot s6 thudc thu dung dé nhén biét:

1. Chét long hay dung dich

Chat Tén thudc thur Hién tugng va quan sat
Axit Quy tim Do
Bazo Quy tim Xanh
=C0, Axit manh 1CO;, (Khéng mui)
=S0; Axit manh 150, (Mui hac)
=S Axit manh tH,S (Mui triing thai)
=Si0; Axit manh |H,SiO3 ( Keo trang)
=504 Dd BaCl, |BaS0, (Trang )
—Cl Dd AgNO; LAgCl (Trang)
-Cl Dd Pb(NO;); LPbCl, (Trang xam)
=P0O, Dd AgNO; |Ag3P0O,4 (Vang)
-NO;3 Dé lai cudi cung thém tNO, (Nau)
(H2504, CU)
Mg Dd Kiém |Mg(OH); (Trang)
Cu(1I) Dd KOH, NaOH |Cu(OH); (Xanh)
Fe(II) Dd KOH, NaOH |Fe(OH); (Trang xanh)
Fe(11I) Dd KOH, NaOH |Fe(OH); (Nau do)
Al Dd KOH, NaOH LAI(OH); (Trang) (tan trong kiém du)
Zn Dd KOH, NaOH 1Zn(OH), (Trang) (tan trong kiém du)
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AI(OH)31 + NaOH — NaAlOZ + 2H20
Zn(OH),| + 2NaOH — Na,ZnO, + 2H,0

2. Chat khi
s« CO, + nudc voi trong — xuat hién |

CO, + Ca(OH), — CaCO0s| + H,0
= S0, lam mat mau dd thudc tim, dung dich nudc brom.
2KMnO4 + 5S0; + 2H,0 — K;S04 + 2MnSO, + 2H,S04
SO; + Br; + 2H,0 — 2HBr + H,S0,4
= Cl; + dung dich KI (ho tinh bét) — mau xanh
Cl, + 2KI — 2KCl + I, (Ch>Br,>1;)
I, sinh ra lam ho tinh bét tir khéng mau chuyén sang xanh
+ Quy tim &m — xanh
+ NH3; + H,0 — NH4;OH
+ Dd HCl dam ddc tao khdi trdng: NH; + HCl — NH,C
= NO: khéng mau, dé Iau ngoai khdng khi hda nau.

NO + %Oz — NO,1 (nau)

= NO, mau nau lam gidy quy tim am — do
3NO; + H,0 — 2HNO; + NO

* CO: khéng mau. Téc dung vdi PdCl; (dd paladi clorua) tao két tiia xam trang.
H,0 + CO + PdCl, — Pd| + 2HCI + CO,1

* H, khéng mau dan qua CuO nung néng, xuat hién Cu (do)

H, + Cu0 —2 5 Cu + H,0
* H,S: mui trimg théi. Tao két tia den vdi dd Pb(NOs),
H.S + Pb(NO3); — PbS| + 2HNO;
* HCl: dan vao dd AgNO; — két tua tréng
HCl + AgNO; — AgCl| + HNO;
* 0,: que doém (tac dung véi cacbon; sau dd, cho nudc voi trong vao)
* Ny: Nhan biét sau clng.
3. Chét rin
C6 thé cho vao nudc dé phén ra 1am 2 loai tan va khdng tan trong nudc
+ Tan trong nudc — nhan biét cac dung dich.
+ Khdng tan trong nudc — diing axit manh.
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« P& tach cac chat, co thé dung tinh chat vat ly nhu: tinh tan trong nudc,
trong ruau,... Néu ding héa chat dé tach cac chét trong hén hgp cd thé chon
héa chat theo 2 hudng:

— Hoda chat chon tac dung vdi chat can tach tao ra san pham dang két tua,
bay hadi, . .

— Hoéa chat chon tac dung véi cac chat khac trong hon hop tao ra két tua
hodc chat khi ma khéng tac dung vdi chat can tach.

II. Cau hoi
Cau 1: Hoan thanh so dd phan Ung sau (ghi diéu kién cua phan ung néu co)
S , 50, @ , SO;__ , H,SO4 —4) , Na;SO4 —°— BaSO,
Hudng dan:
1." 5% 0, AN esEh
2. 250, # 0, _i;é—» 2504
t

3.50; + H;,0O — H;SO4

4. H,SO; + 2NaOH —» Na;SO; + 2H;0

5. Na,SO, + BaCl, —» BaSO; + 2NaCl
Cau 2: C6 3 lo riéng biét, khong nhan modi lo dung mét trong cac dung dich

axit 1a: H,S0,, Na,;S04, HCl. Néu phuong phap héa hoc nhéan biét cac dung

dich dung trong mdi lo trén.

Hu'dng dan:

— Trich mau thir va danh s6 th tu 1, 2, 3 cho mdi lo dung mdi dung dich
ban dau

~ Cho mau gidy quy vao mdi lo

- Hién tugng:

Néu quy tim chuyén thanh mau do la lo dung dung dich H,S04, HCI

Néu quy tim khéng d6i mau do la dung dich Na,SOa.

— L&y mét it dung dich axit dung trong méi lo cho vao 2 éng nghiém, nho 1
dén 2 giot dung dich BaCl, vao mbi 6ng nghiém néu &ng nghiém nao xuat hién
két tua trang thi mau do 1a dung dich H,S04, khdng cb két tua la dung dich HCI.

PTHH: H,SO, + BaCl, — BaSO; + 2HCI
Cau 3: Cho cac oxit: CuO, ZnO, Al,0;, Ca0, Mn,0;, CO,. Hay cho biét oxit nao

Ia oxit axit, oxit ndo 1a oxit bazd, oxit nao 1a oxit luGng tinh.

Hudng dan:

Cac oxit baza: CuO, Ca0

Cac oxit axit:  Mn,0;, CO,

Céc oxit IuGng tinh: ZnO, Al,0;
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Cau 4: Hay cho biét trong dung dich c6 thé déng thdi ton tai cac chat sau day
dudc khéng.

1. KOH va HBr 2. K;S04 va H,S04 3. BaC|2 va HzSO4
4. AgNO3 va HCl 5. KNO; va NaCl 6. KCl va NaOH
Hung dan:

— C3p 1, 3 va 4 khong thé dong thdi ton tai vi trong dung dich s& xay ra
phan g hda hoc:

NaOH + HBr — NaBr + H,0
BaCl, + H;SO; . —> "BaSOsd 4+ 2HC
AgNO; + HCI — AgCld + HNO;

— Cap 2, 5 va 6 khong cd phan (ng xay ra, nén sé ton tai duoc.

Cau 5: X, Y, Z la cac hdp chét cta Na. X tac dung dugc vdi Y tap thanh Z. Khi
cho Z tac dung vdi dung dich HCI thdy cé khi CO, thoat ra. Hoi X, Y, Z 13
nhiing chat gi?

Cho X, Y, Z [an lugt téc dung vdi dung dich déc CaCl,. Viét cac phudng trinh

phan ('ng xay ra.

Hudng dan:

Vi khi cho Z tac dung vdi dung dich HCI thi thdy cé khi CO, thoéat ra. Piéu
.dé chifng to Z phai lIa mudi Na,CO;. Mt khéac X tac dung vdi Y tao thanh Z, do
vay X c6 thé la NaHCO; va Y s& la NaOH hoéc ngudc lai.

Céc phan (ng hoa hoc xay ra:

Na,CO; + 2HCI — 2NaCl + H,0 + Co,T
NaHCO; + NaOH — Na,CO; + H,0

Khi cho X, Y, Z tac dung vdi dung dich CaCl, dac:
NaHCO; + CaCl, — khong xay ra phan (ing
2NaOH + CaCl, — Ca(OH); + 2NaCl

Na,CO; + CaCl, — CaCOsy + 2NaCl

Cau 6: Khi suc khi SO, vao nudc cé pha quy tim, thi thdy dung dich xuat hién

mau do. Khi dun néng dung dich nay thi mau do ctia quy tim lai chuyén
- sang mau tim. Hay giai thich hién tugng néu trén.

Hudng dan:

Do khi SO, la mét oxit axit, khi hoa tan vao trong nudc sé tao thanh axit
H2S0; theo phuong trinh héa hoc:

SO, + H,0 — H,S0;
Dung dich tao ra 1a dung dich axit H,S05 lam quy tim chuyén tir mau tim

- sang mau do.
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Khi dun néng axit H,SOs bi phan hty theo phuaong trinh hda hoc

H.S0; —— S0:T + H0
Khi SO, thoat ra nén con lai nudc, do vay mau cla gidy quy tim lai chuyén
tur do sang tim.

Cau 7: Axit H,SO4 thudng dugc dung dé lam khd (hép thu hét hoi nudc).
Nhirng khi nao sau day co thé lam khé bang axit H,SO4 dac: CO,, SO,, H,,
0,, H,S
Hudng dan: Vi axit H,S04 déc cé tinh hit nudc manh nén ngudi ta thudng

dung axit H,SO4 dé lam khé cac khi CO,, SO,, H,, O, vi céc khi nay khéng

phan (rng vdi axit.
Nhung axit H,SO, déc khdng thé lam kho khi H,S vi khi nay phan (ing vdi axit.
PTHH: H,S + 3 H;SO4sg —-S> 4S50, + 4 H0

Cau 8: Hoan thanh cac phuang trinh héa hoc sau:

1. MgSO4 + —  MqgCl, +

2. FeCl, + — KC +

3.CaCOo; + — Ca(N0O3); + ... + ...

4. AgNO;  + —  HNO; +

5. KOH + —  K;SO4 +

6. CuCl, + — NaCl +

Huong dan: |

1.MgSO, + BaCl, — MgCl, + BaSO4l
2.FeCl, + 2KOH — 2KCl + Fe(OH), ¢
3.CaCO; + 2HNO; — Ca(NOs), + CO,T + H0
4.AgNO; + HCl  — HNO; + AgCl!
5.2KO0H + H,SO, — KSO; + 2H,0

6.CuCl, + 2NaOH —» 2NaCl + Cu(OH),¥
Cau 9: Bang phuang phéap hda hoc, hady tach riéng hdn hap CO va CO,.
Hudng dan:
Dan hon hap khi 16i qua nudc voi trong du, khi CO, bi gilf lai, ta thu dugc
khi CO:
CO, + Ca(OH)z — CaCOs n + H,0
Loc lay két tua, hoa tan vao dung dich HCl du, ta thu dugc CO,.
CaCO3; + 2HCI — CaCl, + COyy + H20
Cau 10: Bang phuadng phép hda hoc, tach riéng ting chat & hon hap ran:
K,CO3, CaC0s va MgCOs.
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Hudng dan:

Hoa tan hdn hdp gdm K,CO;, CaCO; va MgCO; vao nudc. Chi ¢ K>CO; tan
loc hén hop, ldy nudc loc ¢b can ta dugc K,COs. '
HONn hap khéng tan con lai hoa tan béng axit HCI vira du thu dudc dung

dich MgCl, va BaCl,.
CaCOs + 2HCI — CaCl; + CO; + H,0
MgCO; + 2HCl — MgCl, + CO, + H,0
Thém dung dich NH3 va dung dich sau phan (ng:
— Chi cd MgCl, tao ra Mg(OH), khdng tan. Loc san pham thu dugc Mg(OH),.
MgCl, + 2NH; + 2H,0 — Mg(OH),| + 2NH,Cl
- Mg(OH), thu dugc cho phan (ng dd HCl du; sau dé cho tir dd natri
cacbonat dén du vao va loc 1dy két tia MgCOs.
Mg(OH), + 2HCl — MgCl, + 2H,0
MgCl, + Na,CO; — MgCO;(, + 2NaCl
Dung dich nudc loc gém CaCl,, NH4Cl, dem c6 déc dudi NHs.

NH,Cl ——> NH;, + HCl
Lay dung dich CaCl, cho phan (fng vdi Na,CO; va loc thu dugc CaCOs
CaCl; + Na,CO; — 2NaCl + CaC0;|

Cau 11: Lam thé nao dé thu dugc AICI; tinh khiét tir AICl; 6 13n FeCly va
CUC'z.

Hudng din:
i Dé thu dugc AICI; tinh khiét ta cho hdn hgp phan (ng NaOH vdi lugng du
dé cac phan (g xay ra hoan toan: '
FeCl; + 3NaOH — Fe(OH);| + 3NaCl
CuCl; + 2NaOH — Cu(OH),| + 2NaCl
AICl3 + 3NaOH — AI(OH); + 3NaCl
Al(OH); + NaOH — NaAlO, + 2H,0
Loc bé tua, &y nudc loc cho phan (ing véi CO, ta thu dugc Al(OH)s.
NaAlO; + CO, + 2H,0 — Al(OH); + NaHCO;
Loc Idy Al(OH); cho phan (ihg véi HCI ta thu dudc AICk sau khi lam bdc hai nudc.
Al(OH); + 3HCl — AICI; + 3H,0
PHAN 2: BAI TOAN HOA HOC
I. Phuong phap
Pé' giai cac bai tap phan nay, mot trong nhitng phuong phap hay st dung
nhiéu nhat 13 ap dung céc dinh luat bao toan:
_* NG&i dung dinh Iudt bao toan khdi luong: Trong mét phan ung hod hoc,
ng khéi long cac chét trude phén ung bing téng khdi luong cdc chét co
trong san pham.
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« N6i dung dinh lut bao toan nguyén t8: 7rong mdt phan ung hoa hoc trudc
phén uhg cd nhiing nguyén té nao thi sau phan uhg co nhiing nguyén 6 do.

Tir ndi dung cta cac dinh ludt trén ta c6 thé md rong ap dung trong
mot s6 truong hgp sau.

Truong hop 1: Khéi lugng cia mdt nguyén t6 trong cac chat trudc phan
(tng béng khéi luong clia nguyén t& do co trong cac chat sau phan (ng.

Truong hop 2: V& trudc cla phan (ing c6 bao nhiéu nguyén ti cia mét
nguyén t& thi vé sau ciling c6 bdy nhiéu nguyén tlr cia nguyén té dé.

Cac dang bai tap thuong gap:

Danq 1: Bai tap lien quan dén phan Ung céc chat
. Phan (rng gitra kim loai vdi phi kim

. Phan (rng gitra kim loai v@i dung dich axit

. Phan (g gitra kim loai vdi dung dich mudi

. Phan (rng gitra oxit kim loai vdi dung dich axit

. Phan (g gitra mudi vdi dung dich axit

. Phan Ung gitra hai dung dich mudi

7. Phan (rng phan hiy mudi
Vi du 1: Cho x gam hén hgp ba kim loai Fe, Cu va Al vao mét binh kin cd

chira 1 mol O,. Nung néng binh mét thdi gian cho dén khi thé tich O, giam

con 96,5 % thi thu dugc 2,12 gam chat ran. Tinh x.

Hudng dan: Theo bai ra ta cé PTHH:

4Fe + 30, - 2Fe, 04
2Cu + 0y "5 2CuU0
4A1  + 30, — 2ALL0,

Do ta khéng biét cd bao nhiéu % mai kim loai da phan (g vdi O, nén viéc
d3t &n dé 1ap hé phuong trinh va giai hé 18 khdng thé thuc hién dudc. Ap dung
dinh luat bao toan khdi lugng ta cd.

3°3

Theo gia thiét ta co: Noxi phan ing = 502 0,035 (mol) .

- Moasphaning = 0,035x32 = 1,12 (gam).
Khéi lugng céc kim loai béng khdi lugng chat ran sau phan (ing trir di khéi
lugng oxi d@ phan iing —» m = (2,12 -1,12) = 1,0 (gam).

Vi du 2: DGt chay hoan toan 7,92 gam hén hgp bot A goém hai kim loai Fe va
Cu thu dugc 10,32 gam hon hgp B chira hai oxit. Cho dong khi CO di qua
hén hop B dun néng. Tinh thé tich khi CO (dktc) can ding dé khir hoan toan
hdn hap B.

N Ut b W N ¢
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Hudng dan:
Theo dinh luat bao toan khdi lugng ta co

& 10,32 ~ 7,92 = 2% gy — no = i'—g = 0,15 (mol.

Ta thdy khi cho CO khir hon hgp cac oxit B dé tao thanh CO,. Theo sy bao
toan nguyén tlr thi : CO + O — CO,

—» S6 mol CO phan (rng bang s6 mol O phan (ng.

vay: Vco = 0,15x 22,4 = 3,36 (lit).

Vi du 3: Cho x gam hén hgp gém cac kim loai hoat déng tac dung vdi dung
dich HCl 4, thu dugc dung dich D va y mol khi (dktc). C6 can dung dich D
thu dugc z gam mudi khan. Biéu thirc lién hé gilta x, y va z 1a gi?

Hudng dén:

Ap dung dinh luat bao toan khdi luong ta co:
Mmusi = Mkimloai + MHc phan ing — MH2 bay 1én

- Z2=X+73y-2y = x+ 71y.

Vi du 4: Cho hon hgp A gdm kim loai R (4od tr7 I) va Al. Cho 7,8 gam hén
hop A tac dung vdi dung dich H,SO, lodng, du. Khi phan (fng két thic thu
dugc dung dich chira hai mudi va 8,96 lit khi (dktc).

1. Tinh khéi lugng mudi thu dugc
2. Tinh thé tich dung dich axit H,SO,4 2 M tGi thiéu da dung.

Hu'dng dan:

Theo bai ra ta c6 cac PTHH:
R + HSOs — RSOs + H, (1)
2A1  + 3H,S0; — A|2(504)3 + 3H, (2)

:I'heo phan (ng (1) va (2) — s6 mol khi H, sinh ra béng s6 mol axit H,S04
phan (g, ap dung dinh luét bao toan khdi lugng ta c6

Mkim loai + mH:SO_‘ phantng = Mmusi + Mhidro (*)

Theo gia thiét: ny, = % =0,4 (mol)

= nHzSO4 phan ng = 0,4 mO'.

Thay vao (*) ta c6: 7,8 + 98 x 0,4 = Mmus + 2 x 0,4 — Mmus = 46,2 (gam).
1. Khéi lugng mudi thu dugc 1a 46,2 gam

2. Thé tich dung dich axit H,SO, t6i thiéu can ding a 0—2‘1 =0,2 (lit).
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Vi du 5: L3c ki 1,60 gam bét Cu trong 100 ml dung dich hén hgp AgNO; 0,2 M
va Fe(NOs); 0,15 M thu dudc dung dich A va chéat ran B. Tinh khdi lugng
chat ran B.

Hudng dan:

Khi cho Cu vao dung dich hdn hgp AgNO; va Fe(NO;); thi AgQNO; s& phan
(fng trudc, néu Cu van con du sau phan (g dé sé phan (g tiép véi Fe(NO;)s.
Do dd khdi lugng clia chat ran B 1a khéi lugng cla Ag va cd thé ¢é Cu con du.

Theo bai ra ta c6 cac PTHH c6 thé xay ra

Cu + 2AgNO; — Cu(NOs), + 2Ag (1)
Cu + 2Fe(NO3); — Cu(NO3), + 2Fe(NO3); (2)
Theo gia thiét, ta co
-

Nagnoy = 0,2x0,1=0,02 (mol)

= 0,025 (mol)

Mee(noy); = 0,15%0,1=0,015 (mol)

0,02
N cuphaning g (1) = —2‘ = 0,01 (mol)

0,015 _ 4,0075 (mol)

N cu phan ing & (2) =

Vay sau hai phan (fng (1) va (2) kim loai Cu van du.
Nwgw = 0,025 - 0,01 - 0,0075 = 0,0075 (mol).
= Mcgng = Mag + Meyar 0,02.108 + 0,0075.64 = 2,64 (gam).
Vi du 6: Nhing mét thanh nhém ndng 50 gam vao 400 ml dung dich CuSO,4
0,5 M. Sau mét thdi gian phan (ing Idy thanh nhém ra, can lai thdy ning
52,76 gam. Tinh khdi lugng kim loai Cu bam vao thanh nhom.

Hudng dan:
Theo bai ra ta cé phuong trinh hod hoc :
2AI + 3CuSO; — Al (SO4); + 3Cu
Goi s6 mol CuSO4 phan (ing la x, ta cd : Naj phan g = %x mol.

Ap dung dinh luat bao toan khéi ludng ta cé

—> MAlsau phan img = Mardy + Mcy bam vao

2HE0 57 | 2—3")+64x = 5276 —» s 06 mol

- Mcybimvao = 3,84 gam.
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¢ dﬁ 7: Hoa tan hoan toan 2,81 gam hén hop gém Fe,0;, MgO va ZnO trong
~ 500 ml dung dich H;S04 0,1M (va du). C6 can dung dich sau phan (g thi
luong mudi khan thu dugc la x gam. Tim x.

=

Hudng dan:
Fe,0; + 3H.SOs — Fey(S04); + 3H0 (1)
MgOo + H,SO; — MgSOs + H,0O (2)
ZnO + H,S04 — ZnSO; + H,0 (3)

Ta thay : Nauscsinhra = N8 ), phén ing = 0,05 mol.

Theo dinh ludt bao toan khéi lugng, ta c6
2,81 + 0,05 x98 = Mhdn hop muéi sunfat khan T 18 x 0:05

—> Mhdn hgp mudi sunfat khan = 6,81 gam
Vi du 8: Hon hop X gdm hai mudi cacbonat clia mét kim loai hod tri II va mét

kim loai hod tri III. Hoa tan 10 gam hon hdp X bang dung dich HCl du, thu

dugc dung dich D va 0,672 lit CO, (dktc). C6 can dung dich D thu dugc x

gam mudi khan. Tim x.

Hudng dan

Goi cong thirc phan tir cia hai mudi cacbonat la ACO3 va B,(COs)s. Ta cd
cac phuang trinh hoa hoc

ACO; + 2HCI — Acl, + H,0 + CO,T (1)
Bz(CO3)3 + 6HCI — 2BCl; + 3H,0 + 3C02T (2)

Do axit HCI dé bay hai, nén khi c6 can dung dich D thi HCl s& bay hai ciing
vdi H,0. Vay khéi lugng mudi khan thu dugc khi cd can dung dich D 1a khdi
lugng hdn hgp mudi clorua tao thanh sau phan (ng.

Theo phuang trinh hod hoc (1) va (2) trén, ta c6

Nco, = Muyo
_ 0,672
Neo, = 2.4 = 0,03 (mol) - n,, = 0,03 mol

Nkciphan ing = 2Nco, = 2 x 0,03 = 0,06 (mol).

Theo dinh luat bao toan khéi lugng, ta cd :
Mhén hop (x) + Maxit Hel phan (ng = Mhdn hgp musi clorua + mH20 + mcoz

10+ 36,5x0,06 =M nsnhopmusicorna + 0,03(18 + 44)
= Mmyi khan thu duge = Mhdn hgp mudi clorua = 10,33 gam.

Vi dy 9: Cho 7,26 gam hén hop A gom ba musi Na,COs, KoCO, CaCo; tan
hoan toan trong dung dich HCl 4, thiy ¢6 1,344 lit khi khéng mau bay ra
(‘dktC) va dung dich D. C8 can dung dich D thu dugc x gam mudi khan. Hay
tim gia tri x
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Hudng dan:
Theo bai ra ta c6 cac PTHH

Na,CO; + 2HCI — 2NaCl + CO, + H,0 (1)
K;CO3; + 2HCI —» 2KCIl + CO, + H,0 2)
CaCO; + 2HC - CaCl, + CO, + H,0 3)

Qua cac cac PTHH trén ta cd thé tom tat theo sa db phan (ing
Mudi cacbonat + HCl — mudiclorua + CO, + H,0
0,06 mol

NHCl phan ing = 2 x 0,06 = 0,12 (mol).
57,26 + 36,5 x 0,12 = Myt ciorsa + 0,06(44 + 18)
— Mmusi dorua = 7,92 gam.
Vi du 10: Cho 26,45 gam hon hop A ch(fa hai mudi NaCl va NaBr vao dung
dich AgNOs 0,4 M (wwa du) thu dugc 51,95 gam két tha. Tinh thé tich dung
dich AgNO; da dung.

Nco, = Myosinhra =

Hudng dan:
Theo bai ra ta co cac PTHH
AgNO; + NaCl —> AgCl + NaNO; (1)

AgNO; + NaBr — AgBr + NaNO;
Qua cac cac PTHH trén ta co thé tom tat theo so dd phan (ng:
Hon hop A + AgNO; — két tua (AgCl, AgBr) + NaNOj;

(2)

Nago; = Muanoy = 26,45 + 170x = 51,95 + 85x
(x /d 56 mol cua AgNO;)
25,5 0,3 ;
— = 0,3 (mol V=-""20,75 (lit).
- X= 8% (mol) - 0.4 5 (lit)

Vi du 11. HOn hgp A chifa hai mudi NaCl va NaBr c6 khdi Iugng 1a 22,0 gam.
DE két tua hoan toan cac chét trong hdn hgp A phai diing 1,5 lit dung dich
AgNO; 0,2 M. Hay xac dinh khéi lugng két tia thu dugc sau phan (ng.
Hudng dan:

Cac phuong trinh hod hoc
NaCl + AgNO; — NaNO; + AgCli (1)
NaBr + AgNO; —» NaNO; + AgBril (2)
nAgN03 =0,2x1,5=0,3(mol) » nNaN03 sinh rasauphaning = 0,3 mol.

Theo dinh luat bao toan khdi lugng, ta c6 :
Ma + Magnoy = Myanog T Miét tia

22 +170x0,3 = 85x0,3 + Myatga — Miatwa = 47,5 gam.
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: du 12: Nung 10 gam hén hop gém MgCO;, CaCO; va Al,05 cho dén khi
khéi lugng hon hop khong déi thdy thoat ra 2,1952 lit (dktc). Tinh khdi
|Udng chat ran thu dudc sau phan Ung.

yuﬁ’ng dan:

2;1952

g Theo gia thiét ta c6: meo, = e """ x44 = 4,312 (gam)

 Ap dung dinh ludt bao toan khéi lugng ta c6

{

4

Mchat rdn thu duoc sau phan (ng = M hdn hop dau — Mco, = 10 - 4,312 = 5,688 (gam).

Vi du 13: Nhiét phan hoan toan x gam hon hgp mudi gém CaCOs va Na,CO,
thu dugc 11,6 gam chat rén va 2,24 lit khi (dktc). Hay xéac dinh thanh phan
% vé khéi Iugng cac mudi trong hon hop dau.

Hudng dan:
Khi nhiét phan hdn hdp mudi, chi ¢ mudi CaCOj; bi nhiét phan

PT HH: CaCO; —» Ca0 + CO,
2,24
Neo, = 324 =0,1 (mol) —» Meo, =44 (gam)

Theo dinh ludt bao toan khéi IUGng — Mph pan gaw = 11,6 + 4,4 = 16 (gam)

= nC02 = nCaCO3 trong hdn hgp dau 1
' e i d mc;co3 trong hén hop aau = 100 x 0,1 = 10 (gam)

i mNaZCO3 trong hén hop dau = 6 (gam).
Vay: YoMy, o5 trong hén hop déu = %.100% = 37,5%

i °/°mCaCO3 trong hdn hop dau = 62,5% .

Dang 2: Tim céng thuc hgp chat

Phudng phap 1: Phuong phép tim cong thirc dua trén biéu thirc dai s6
e Cach giai:

Budic 1: at cong thirc tong quat

Budc 2: Lap phuang trinh (TUr biéu thirc dai sG6)

Budc 3: Giai phuong trinh — K&t luan.
» Céc biéu thirc dai s6 thudng gap:

.

b Y o ) B oy
v — Cho biét % clia mét nguyén to. :
 — Cho biét ti I& khéi lugng hodc ti 1é % (theo khéi Ivgng cac nguyén to).
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« Cac cong thirc bién doi:
Céng thirc tinh % cuta cac nguyén t6 trong hgp chat:

AB, AB,
0,
YA - M, .x i F/cﬁ:MA.x
Ay B Mg.y
Cong thirc tinh khéi lugng cla nguyén té trong hgp chat:
AB, AB,
m,  M,x

m, =n M, .x
A A.B A
o mg Mgy

Vi du 14: MGt oxit nitd (A): NO, va c6 %N = 30,43%. Tim cong thirc cla (A)
Hudng dan:
(A): NO,

14.1
14 + 16x

Vay (A): NO,.

Vi du 15: Mot oxit sit cd %Fe = 72,41%. Tim CTHH cua oxit sat trén.
Hudng déan:
P&t cong thirc oxit sat: Fe,0,

__55% 1009 =72,41% =X
56x + 16y y

C6 %N = .100% = 30,43% = x =2

AW

Cach 1: Co %Fe =

Véy oxit: Fe304
%Fe S6xg (imd1 | x
%0 16y 100-72,41 vy

Céch 2: C6 %Fe = 72,41% =

Vay oxit: Fe;04

Vi du 16: MGt oxit cta phi kim (X) co ti khéi hai clia (X) so vdi hidro bang 22.

Tim cong thic (X).

Hudng dan: Dt oxit can tim (X): AO,.

Theo dé cd: M) = A.x + 16.y = 44 (*)

Gai y: Trong oxit cGia phi kim thi s6 nguyén tir phi kim trong oxit khéng qua 2.
TH1:x=1 (*) & A+ 16y =44

Nghiém hap Ii la: y = 2; A = 12 = Vay oxit: CO,.

TH2: x=2 (¥) & 2A+ 16y =44

Dé thay nghiém hgp lilay = 1; A = 14 = Oxit: N,O

|

Xéc dinh ¢éng thuc héa hoc cUa oxit, mudi
" _ Tinh s6 mol chat da cho.
_ Pt cong thirc hda hoc thich hgp.
_ Viét phuang trinh phan (ng.
_ Dua vao phuong trinh phan (g Iap ti 1€, ti s6... suy ra cong thic hda hoc
chat can tim.
vi du 17: Hoa tan 32g oxit kim loai héa tri III can 600ml dung dich HCI 2 M,
a) Xéc dinh cong thdc héa hoc oxit.
b) Tinh khdi lugng mudi sau phan (fng.
Hudng dan:
a) Goi X la kim loai c6 héa tri III va khdi lugng mol la My (g)
= X;0; > My 0, = (2M, +48)g = n, = 0,6.2 =1,2 mol

Phuong trinh phan (ng:
X,0; + 6HCl — 2XCl, + 3H,0

1 6 (mol)
0,2 1,2 (mol)
Tacd: 2M, +48 ai%
0,2
Vay X la kim loai sat.
b) Fe,0; + 6HCI — 2FeCl, +3H,0
| 6 2 3 (mol)
1,2 0,4 (mol)

= Mo, = 0,4.162,5 = 65g

Vi d? 18: Hoa tan 49,69 hon hap mot mudi sunfat va mot mudi cacbonat cla
cung mot kim loai héa tri I vao nudc thu dudc dung dich X. Chia dung dich
X‘lém 2 phan béng nhau:
= Phan 1: cho phan (ng véi lugng du’ dung dich axit sunfuric thu dugc
2,24 it khi (do & dktc).

X Phan 2: cho phan vdi Iuging du dung dich BaCl, thu dugc 43 gam két tlia tréng.
,.a) Tim cdng thirc héa hoc clia 2 mudi ban dau.
) Tinh khi Iuong ctia m3i mudi trén c6 trong hon hgp ban dau.
Hung din:
) Goi CTHH clia hai musi trén A;S0, vé A,CO;
Goi X, y [an Iuot 13 s6 mol A,CO; va A,SO, & timg phan
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— Phan (fng & phan 1:

A,CO; +H,50, —» A,SO, +CO, T +H,0 1)
ik 1 1 (mol)
X X X
- Phan (rng & phan 2:
A,CO, +BaCl, — 2ACl +BaCO, | )
1 1 (mol)
X X (mol)
A,SO, +BaCl, - 2ACl + BaSO, 4 3)
1 1 (mol)
X X (mol)
Tir (1), (2), (3) tacé: x = 222 _ 0,1 mol @)
22,4
49,6
X(2A + 60) + y(2A + 96) = =24,8 (b)
197x + 233y = 43 (©

Tl (a), (b), () giai ra ta dugc: x = 0,1
A =23 - Na
Vay cong thirc hda hoc 2 mudi la Na,COs3 va Na,SOq4
b) x = 0,1 mol — Ny, co, trong hén hop = 0,1.2 = 0,2 mol

Dang 4: Hiéu suat phén Ung |

1. Hiéu sudt phan ung cho biét kha ndng phan (ng xay ra dén muc do nao. '

Gia st co phan Ung:
A + B — San pham

a) H = 100% — phan (g xay ra hoan toan, khi dd xay ra cac kha nang sau:

» Hodc A va B vira hét (phan (rng vira du)

» Hodc A hét va B du [

» Hodc A du va B hét.

Thong thudng, dé don gian, nhiéu phan (fng dudc gia thiét H = 100%. RO
rang day la mot gia dinh |i tudng.

b) H < 100% —» phan (g xay ra khong hoan toan, phan (ng thuén nghich
—» khi d6 ca A va B déu du, nghia 1a A va B cing c6 médt trong san pham

Trong thuc t€, day la trudng hgp phé bién. |

BE!

ca hai cdch dé tinh hiéu suat
77',;/7 theo luong chét thiéu tham gia phan ung
. _ lugng thuc té phan ung 100%

lugng ban dau
_ » Ludng thuc té phan ('ng < lugng ban dau
. Luong thuc t& phan (mg thudng cho trong dé bai hodc dudgc tinh qua
ugng trinh phan (g theo Iugng san pham da biét.
o Lugng thuc té€ phan (ng va lugng ban dau déu dugc Idy ciing mét chat
nén phai cung don vi do.
o Chat thiéu la chat sé hét trudc khi gia thiét H = 100%.
kb) Tinh theo luong san pham
_ lugng sdnphdm thyc té tao thanh
~ lugng s&n pham tinh theo Ii thuyét’
'« Lugng san pham thuyc t€ thu dugc thuding cho trong dé bai.
e Lugng san pham tinh theo Iy thuyét dudc tinh qua phudng trinh phan
(g theo lugng chat thi€u tham gia phan (g vdi gia thiét H = 100%.
o Lugng san pham thuc té va lugng san pham Ii thuyét phai cd cling don vi.
3. Néu phan ung la mot chudi qua trinh
» A a% 5B b% C c% »D
; - Hiéu suat chung clia qua trinh tr A > E ... I
H=a%.b%.c%.d%...x100 (%)
4. Gach xdc dinh luong chét cho du trong phan tng hda hoc
Gia str cho x mol chét A tac dung vdi y mol chét B theo phuang trinh:
A+B—-C+D

00%

d%

>»E
7 e

4 5 mA + nB — pC + gD
__ Dy dodn cac tinh hudng xay ra
(Higusuat | T 1é Két luan Cach tinh
X An Wi b i
L | Phan (fng vira du Tinh tl)eo ey B
m n déeu dung
é= 100% % > % A du B hét Tinh theo B
Y » y g : —
== < A hét B du Tinh theo A
m n
- A, B déu con du
k1 s i lugn
- Xettilé X va y ti lé Tm”h the9 ong
m chat du it
nao bé, chat do du’ it
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5. Nguyén liéu cd Ian tap chat : i - 12,8 0,2 (mol)
Do tinh khiét cia nguyén kiéu (a%) M 64
~ g o
a% = 'Uong nguyeén chat ..., ' 1009 — %tap chat Cu+2H,80, , —°CuSO, + S0, + 2H,0
lugng nguyén liéu \ 45 s A

Vi du 19. Cho 0,5 mol H, tac dung vé&i 0,45 mol Cl, thu dugc 0,6 mol HC| | ! -
Tinh hiéu suat phan (mg? \ Meyso, = 0,2.160 = 32(g) theo ly thuyét.

Hudng dan: 100% °
Mihuce o 28.100 Yo
H, + Cl, — 2HC - 35— = 87.5%.
It
0,5 4 0,6 ‘ i
e B 0.3 | Vi du 23: Cho so do phan g
- Cl, 1a chdt thiéu - H = =-.100% = 66,7% | §— %% ,50, % ,50, % 50,
0.3 Gia thiét sau qua trinh thu dugc 1kg dd H,SO. 98%. Tinh khgi lugng luu
Chu y: Néu tinh theo H, ta cd H = ﬁ .100% = 60% (két qua sai). huynh thuc té.
. 310 ST U ' 3 . Hudng dan:
Vi du 20. Nung 1kg da voi chira 80% CaCOs thu dugc 112 dm” (dktc). Tinh gm0
hiéu suat phan hiy da voi? ‘ Hiéu sudt cua qua trinh trén: — i =50,4%
v o 100 100 100
Huong dan:
Mcaco, (1kg da voi) = 1000. 7 Ty 800g | ' Nyso, = 10mol
Cal0, 2424 /Ca0i 4400y S ... H,S0,
112 10 10 (mol)
5 « —=5 \ f i
22,4 Theo ly thuyét: ms = 10.32 = 320g
g 58;(())0 100% = 62,5% Theo thuc té (trudc phan (ng): Mgy = 3?;;%120 = 635g.
Vi du 21: Cho 6,5g Zn vao dd HCl ldy du sau phan (ing thu dudc chét khi. Vidu 24: viét cac phuang trinh phan (mg thuc hién bién héa sau:
Tinh thé tich khi thoat ra tai dktc. Biét réng hiéu sudt phan (fng 13 90%. Ca;3(P0O4); — H3PO4 — Ca(H,PO,4),
Hudng dan: Tinh khéi lugng dung dich H,S0, 70% d3 dung dé diéu ché& dugc 468kg
Zn + 2HCl - ZnCl, +H, 1 Ca(HzPO4)2 theo sa do bién hda trén. Biét hiéu suat clia ca qua trinh I3 80%.
0,1 01  (mol) g""'”f dan:
s o : Ieu che Ca(H,P0O,);
Theo li thuyét: Vv, =0,1.22,4=2,24Iit
Y Hy ¢ C33(P04)2 + 3H,S04 — 2H;PO, + 3Caso0, (1)
Theo thuc t&: Ho - Ya:100% i VieH% _ 2,24.90% _ 2,016 it . Ca3(POy), + 4H3PO4 — 3Ca(H,PO,); (2)
V, 100%  100% Theo (1) va (2):
Vi du 22: vMQt r’nanh dcl>ng COAkhOI luong 12,§g c’ho tac dung vdi qung'du' dd ~ Khéi lugng H,S0, = ;58 ﬂ 3 .98 =392 (kg)
H,SO4 dac, c6 dun nong. Co can dd sau phan Ung thu dugc 28g mudi khan. y 234'3°2
Tinh hiéu sudt ctia phan (mng. b 100 100

Khéi Iugng dung dich H,50, 70% can ding = 392. A =700 (kg)
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C. BAI TAP AP DUNG
Bai 1: Hoan thanh cac phuong trinh hda hoc sau:

1. CaO + .= i€aC0s

2. HSO4 v 4 .o > 208057+ H0
3.2NaOH + ... — Na,SO; + H;0
4. H,0 + ... —» Ca(OH);

Bai 2: Xac dinh hda tri clia cac nguyén t6 trong céc chat sau: CO,, SO, N,0Os,
HNO,, HCIO, HCIOs. Viét cdng thirc cac axit tuong Ung cua cac oxit trén.
Bai 3: Cho cac oxit SO,, Si0,, K;0, Fe;05;, N;0s. Oxit nao phan (fng dugc vdi
nudc, oxit nao phan (rng dudc vdi dung dich kiém, oxit nao phan (g dugc

v6i dung dich axit HCI. Viét phuong trinh phan ('ng minh hoa.

Bai 4: Hoan thanh 5 phuong tri:h phan Ung theo dang sau:

BaCl, + ...... — NaCl + ......
(Biét réng cac phan (fng déu xay ra hoan toan, cac chat tham gia phan ('ng
la nhitng chat da hoc).

Bai 5: Hay tim 4 phan ('ng hda hoc trong do khi 2 chdt khac nhau tac dung
vdi nhau, thu dugc dung dich NaOH. Viét phuang trinh hda hoc cua céc
phan (ng dé.

Bai 6: CO hon hop gdm céc chat rén Na,COs, NaCl, CaCl,, NaHCOs. Lam thé
nao dé thu dudc NaCl tinh khiét ? Viét cac phuong trinh phan (ng minh hoa.
Bai 7: Hay chon 6 dung dich mudi A;, A;, A3, Ay, As, Ag Ung VGi 6 goc axit

khac nhau théa man cac diéu kién sau:
a. A, + A; — co khi bay Ién

b. A; + A; — c0O két tua

c. A; + A; — cd két tua va cé khi bay Ién
d. A; + As — cO két tda

e. As + Ag — O két tua

Bai 8: C4 3 dung dich A, B, C mdi dung dich chita hai mudi khac nhau cung
trong dung dich A, B, C 1a nhitng dung dich ch{fa cac mudi sau day: MgCl,,
BaBr;, AgNO3, NasPOy, Aly(SO,)s. Biét kim loai cac mudi khong cé mat dong
thdi & 2 dung dich. Hay xac dinh cac dung dich A, B, C.

Bai 9: Chi dung bom khi CO,, dd NaOH khéng ré néng dg, hai cdc thiy tinh
c6 chia vach thé tich. Hay diéu ché dung dich Na,CO; khéng cd 1an NaOH
hay NaHCO; ma khong dung thém hda chat hay phudng tién nao khac.

Bai 10: Hay néu va giai thich bang phuong trinh phan (fng cac hién tugng xay
ra trong tung thi nghiém sau :

48

%

. 1. Cho CO; du 16i cham qua dung dich nudc voi trong (coé nhan xét gi vé su
. bién déi s6 mol két tua theo s6 mol CO; ). Sau d6 cho ti€p nudc voi trong
- yao dung dich vira thu dugc cho dén du.

+ 2. Nhang thanh Zn vao dung dich H,SO4 96 %.

Béi 11: 1. Hay viét cac phuong trinh phan (g xay ra trong thi nghiém sau:
Nung nong Cu trong khéng khi, sau mét thai gian dugc chat ran A. Hoa tan
chat rén A trong H,SO4 ddc nong (vira du) dugc dung dich B va khi D ¢

mui x6¢c. Cho Natri kim loai vao dung dich B thu dugc khi G va két tia M;
_Cho khi D tac dung vdi dung dich KOH thu dugc dung dich E, E via tac
dung vdi dd BaCl, vlra tac dung vdi dd NaOH.
2. Tir quang pirit (FeS,), NaCl, H,0, chat x(c tac va cac diéu kién can thiét
khac hay diéu ché : dd FeCl;, FeSOs, Fey(SO4); va Fe(OH)s.

Bél 12: Cho 59 Ca0 tac dung hét véi 100ml nudc cat trong mot chiéc coc,
khudy déu hon hop dé phan (ng xay ra hoan toan, dé yén c6c trong mot

~ thdi gian ngan, thdy két tua trang ldng xudng day coc phan trén la dung
dich trong. D€ cbc ra ngoai trdi sau vai ngay thdy trén mat dung dich trong
coc c6 mot Idp vang trang. Hay giai thich hién tugng va viét cac phuong
trinh phan (ing xay ra. Biét do tan cua Ca(OH), & nhiét dé phong ( 25°C ) la
0,153g/100g nudc va khdi luong riéng cta H,0 la 1g/ml.

4

léi 13: Hay néu va giai thich bang phuong trinh phan (ng cac hién tugng xay
.w??{@ ra trong tung thi nghiém sau:

s a) Cho CO; du 16i cham qua dung dich nudc voi trong. Sau dé cho ti€p nudc

voi trong vao dung dich vira thu dugc cho dén du.
b) Cho KOH du téc dung vdi dung dich FeCl,. Ldy két tua thu dugc dé lau
- trong khéng khi.

:BBi 14: Nhan biét cac dung dich mat nhan sau bang phuong phap hda hoc:

Na2C03, AgNO;; MQSO4, NaCl
Bai 15: Khi tron dd AgNO; vdi dd H5PO, thi khdng thdy xuét hién két tua. Néu
thém dd NaOH thi thdy xuat hién két tla vang. Néu thém dd HCl thi thay
xuat hién két tua trang. Giai thich
.~ Bai 16: Tir H,0, CuO, S, hdy diéu ché CuSO, béng 2 céch.
rB&| 17: a) Tu photphat tu nhién hdy diéu ché HiPO,, phan supephotphat don
~ Va supephotphat kép.
b) C6 mét hdn hop gdm CuO va Fe,0;, Al va HCl. Hay diéu ché Cu nguyén chat.
Bai 18: Vira xay tudng Ia hdn hap clia véi toi, cat va nudc. Khi vira mdi tron
tac dung vdi dung dich HCl, ta khéng quan sat dugc hién tugng cta phan
(ng. Sau mét s& ngay, vira ran lai da lién két vat liéu xay dung vdi nhau
thanh mét khéi viing chdc. Lic nay vita rén cé phan tng hda hoc vai dung
dich axit clohidric, sinh ra chat khi.
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— Hay giai thich cac hién tugng trinh bay d trén.
— Viét cac phuang trinh phan (ng da xay ra.

Bai 19: Trong mét dia phudng ngudi ta phat hién dugc cac ngudn tai nguyén
la: mudi an (NaCl), da véi (CaCOs) va than da (C). Theo em, nhitng nganh
san xudt nao co thé xay dung & dia phuong nay trén cd s& sir dung tdng
hdp cac nguyén liéu trén cling vdi ngudn nudc doi dao va dién nang ré
tién. Em cho biét tén nhitng san pham dugc ('ng dung trong cong nghiép,
ndng nghiép va ddi sng. Viét cac phuong trinh héa hoc dugc dung l1am cg
sd cho cong nghé san xuat ching.

Bai 20: CS 1 hdn hop rdn gom 2 chét 1a KCl va KNOs.

a) Em sé tién hanh nhitng thi nghiém nao dé cd thé nhan biét su cé mat
clia mbi mudi trong hdn hgp ? Viét phuong trinh héa hoc xay ra.

b) Em hdy gidi thiéu mét phuang phap héa hoc ¢ thé ding dé tach riéng
KNOj3 ra khoi hdn hgp ? Viét phudng trinh héa hoc xay ra.

Bai 21: Nudc thai ciia mét nha may co pH < 7. Bang thi nghiém thdy rang clr
5 lit nudc thai can diing 1g Ca(OH) dé trung hoa. Cif mdi gidf nha may thai
ra 100.000 lit nudc.

a) Tinh khéi lugng Ca(OH), can ding dé trung hda Iugng nudc thai trong
mdi gid.

b) Tinh khéi lugng CaO can ding dé trung hda nudc thai cho mdi ngay.
Biét nha mdy hoat dong 24gid/ngay.

Bai 22: Viét cong thirc clia céc axit hodc bazd tudng (g vdi cac oxit axit va
oxit bazo trong s6 cac oxit axit va oxit bazd trong s6 cac oxit sau:

CaO, SOz, CO, F8203, Mn207, C|20, NO, R,0, (R 1a kim |Oal).
Bai 23: Viét cac phuong trinh phan (g hda hoc theo so d6 chuyén héa sau:

FeS, +0, A +0,.V,05 Bs C Fc,1° > A +KOH >D +KOH > E
Bai 24: Cho 5,4 gam nhom (Al ) tdc dung vdi 200,0 ml dung dich axit HCI.
a) Tinh ndng d6é mol/lit cia dung dich HCl da ding
b) Tinh khéi lugng muGi tao thanh sau phan (ng
Bai 25: Nung 1 ta da véi CaCOs thi ¢ thé thu dugc bao nhiéu ta véi sdng
(biét hiéu sudt phan ung la 80%)
Bai 26: Hay tinh khdi lugng axit H,SO4 diéu ché dugc khi cho 80,0 g SO; vao
nudc. Biét rang hiéu sudt phan (ng la 95,0 %
Bai 27: 1. Can Idy bao nhiéu gam Na dé diéu ché 250 ml dung dich NaOH 0,5M.
2. Cho 46 gam Na vao 1000 gam H,0 thu dugc khi X va dung dich D.
a) Tinh thé tich khi X (& dkto)
b} Tinh ndng dd % cua dung dich D.
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{ ¢) Tinh khoi luong riéng cta dung dich D, biét thé tich ciia dung dich D 13

- 966 ml.

j 28: Tron 100 gam dung dich CuSO4 4,0% vGi 300 gam dung dich BaCl,

5,2 % thu dugc két tua X va dung dich D.

1. Tinh khéi lugng két tua X.

2. Tinh ndng dd % cac chat c6 trong dung dich D.

Bai 29: Tinh ham lugng phan trdm cla nito trong cac phan dam: NH4NO;,
NH4C|, (NH4)2504, Ul’é

Bai 30: Hoa tan 12,0 gam CuO vao trong 98 gam dung dich H,SO4 20,0%.

1. Viét phuong trinh phan ing xay ra.
2. Tinh khéi lugng axit da tham gia phan (rng.
3. Tinh khéi lugng mudi dong dugc tao thanh

Bai 31: Can thém bao nhiéu gam SO; vao dung dich H,S04 10% dé dugc 100 gam
dung dICh H,S04 20%7?

Bai 32: Cho 1,75 gam hdn hgp ba kim loai Fe, Al va Zn tan hoan toan trong
dung dich H;SO4 loang thu dugc 1,12 lit khi (dktc). Hay tinh thé tich dung
dich H,S0, 0,5M da diing.

Bai 33: Cho 3,8 gam hdn hgp A gém céc kim loai Al, Mg, Zn va Cu tic dung
hoan toan vdi O, du thu dugc 5,24 gam hdn hgp chét ran B.

1. Viét céc phuong trinh phan (rng héa hoc xay ra.
2. Tinh thé tich dung dich HCl 1,0 M t3i thiu can ding dé hoa tan hoan
toan hdn hap B.

Bai 34: Cho 7,16 gam hdn hgp hai mudi XCO; va YCO; tac dung vira du véi
dung dich axit H,SO, thu dugc 1,344 lit CO, (dktc) va dung dich mudi D. Co
can dung dich mudi D thu dugc x gam mudi khan. Tim x.

Bai 35: Cho 21 gam hdn hgp R gdm ba kim loai Fe, Zn va Al tan hoan toan
trong dung dich axit H,SO4 0,5M (vua du) thu dquc dung dich D va 13,44 lit
khi H, (dktc). C8 can dung dich D thu dugc x gam hdn hdp mudi khan. Tim x.

'il 36: Hoa tan hoan toan 5,95 gam hdn hgp hai mudi B,CO; va BCO; (A va
B /a hai kim loai) trong dung dich HCl du thdy tao thanh 0,05 mol khi CO.
€8 can dung dich sau phan (g thu dugc x gam hdn hgp mudi khan. Tim x.

lél 37: Hoa tan 11,2 gam hdn hop A gém hai kim loai X va Y (déu dung

- WUGc H trong ddy hoat déng kim loai) vao dung dich HCl 4 (dung dich D).
Sau phan (ng, ¢4 can dung dich thu dugc 39,6 gam mudi khan.

- L. Hay tinh thé tich H, (dktc) thoat ra.

- 2. Cho 22,4 gam hdn hgp A vao 500 ml dung dich D thu dugc 16,8 lit khi.
€6 can dung dich sau phan (g thu dugc chat rdn B. Tinh khéi lugng chét

rén B va nong dé mol ctia dung dich D.
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Bai 38: Cho 53,4 gam hdn hgp bot X gém Fe va Cu. D&t néng hén hap X
trong khéng khi mét thdi gian thu dugc hon hgp rén Y c6 khéi Iugng 1a 72,6
gam gdm ba oxit sat va CuO.

1. Tinh thé tich dung dich hon hop hai axit HCl 2,0 M va H,SO, 1,0 M can
dung dé hoa tan hét hdn hop B.

2. Sau khi hoa tan, dem c6 can dung dich mét cach can than dung dich tao
thanh. Tinh khéi lugng hdn hgp mudi khan thu dugc.

Bai 39: Khir hoan toan 4,06 g mét oxit kim loai bang CO & nhiét d6 cao thanh
kim loai. Dan toan bo khi sinh ra vao binh dung dung dich Ca(OH); 4y, thay
tao thanh 7,0 gam két tia. Néu Idy lugng kim loai sinh ra hoa tan hét vao
dung dich axit HCI 4 thi thu duoc 1,176 lit khi H, (dktc).

1. Xac dinh cong thic cua oxit kim loai.

2. Cho 4,06 g oxit d6 tac dung hoan toan vai 500 ml dung dich H,SO4 dac,
ndng, du thu dugc dung dich D va khi SO,. Hay xac dinh Cy cia mudi trong
dung dich D (xem thé tich cua dung dich khdng doi).

Bai 40: D& khir hoan toan 8,8 gam hdn hop A gom Fe, va cac oxit sat can vira
du 1,12 lit khi CO (dktc). Hay tinh khéi lugng chat ran thu dudc sau phan ung.

Bai 41: Hoa tan hoan toan 3,53 gam hon hop A gém ba kim loai Mg, Al va Fe
trong dung dich axit HCl thu dugc 2,352 lit khi H, (dktc) va dung dich D. Co
can dung dich D thu dugc x gam hon hgp muéi khan. Tim gia tri ca x.

Bai 42: Hoa tan 9,14 gam hon hap Al, Cu va Mg béng dung dich HCI du thu
dugc dung dich D, 2,54 gam chat ran R va 7,84 lit khi E & dktc. Tinh khol
lugng mubi khan thu dugc khi c6 can dung dich D.

Bai 43: Cho 8,15 gam hdn hap A gdm Na va mét kim loai kiém tac dung hét
vai dung dich HCl lodng, 4, thu dugc dung dich D va x lit khi H, (dktc). CO
can dung dich D thu dudc 17,025 gam hon hop mudi khan. Hay xac dinh
gia tri x.

Bai 44: Cho 15 gam hdn hop A gom hai kim.loai Al va R (kim loai R dung
trude H trong day hoat dong hoa hoc kim loai) tac dung vdi 1,0 lit dung
dich hon hop axit HCl a M va H;S04 b M (vdi @ = 3b) thu duoc 8,4 lit khi H.
(dkto), dung dich D va 2,55 gam kim loai khong tan. Tim khéi Iugng mudi
khan thu dugc khi c6 can dung dich D.

Bai 45: Hoa tan hoan toan 3,16 gam hon hgp A gom ba kim loai Fe, Al va Mg

vao dung dich axit HCl 4, thu dugc 2,688 lit khi (dktc) va dung dich D. Tim |

khdi lugng mudi khan thu dugc khi co can dung dich D.

Bai 46: Cho 1,75 gam hon hap ba kim loai Fe, Al, Zn tan hoan toan trong
dung dich axit HCl g, thu dugc dung dich D va 1,12 lit khi H, (dktc). Tim
khéi lugng mudi khan thu dugc khi ¢ can dung dich D.

-~~~

3i 47: Hoa tan 10 gam hén hap A gdm Fe va mét kim loai R hoda tri II (R
dung trudc H trong day hoat dong hoa hoc kim /loai) vao 100 ml dung dich
chira hdn hop hai axit H,SO4 va HCl (trong do ndng dé mol cda HCI béng 3
" [Bn ndng dé mol cua dung dich H>S0,). Sau phan (ng thu dugc 5,6 lit khi
H, (dktc), dung dich D va 1,7 gam chat ran khong tan. Loc, tach, rdi tién
~ hanh ¢6 can dung dich D thu dudc x gam mudi khan. Hay xac dinh gia tri x.
Bai 48: Hoa tan hoan toan 12,1 gam hon hap hai kim loai A, B (d8u /3 kim loaj
dung trudc H trong day hoat dong kim loai) bang dung dich axit HCl 4, th.u

duoc dung dich D va x lit khi H, (dktc). C6 can dung dich D thu dugc 26,3

gam hdn hop mudi khan. Tim x.

Bai 49: Cho 1,04 gam hén hop hai kim loai hoat déng téc dung véi dung dich

- axit HySO4 via g thu dugc dung dich D va 0,672 lit khi H, (dktc). C6 can
dung dich D thu dugc lugng a gam mudi khan. Tim a.

Bai 50: Nung 13,4 gam hdn hop hai mudi cacbonat clia hai kim loai hoa tri II,

~ sau phan (rng thu dugc 6,8 gam chat ran va khi A. Cho toan bd lugng khi A

- tac dung vai 75 ml dung dich NaOH 1 M dugc dung dich D. C6 can dung

~dich D thu dugc lugng mudi khan la x gam. Tim x.

Bai 51: Cho ludng khi CO 4 di vao 8ng st chira 5,64 gam hdn hop A gom Fe
va ba oxit cua Fe (da duoc dun ndng & nhiét dg cao). Sau khi cac phan (ng
xay ra hoan toan thu dugc x gam kim loai Fe va khi CO,. Suc toan bd lugng

:’ ;{"khl' CO; dé vao dung dich Ca(OH); 4, thu dugc 8,0 gam két tla. Tim x.
2/ D. HUONG DAN GIAI
“‘ 1:1. CaO(,) + COz(k) - CaC03(,)
: ' 2. HzSOq(dd) s ZnO(,, - ZnSO4(dd) + HzO(])
‘#;; 3 ZNGOH(dd) % SO3(k) - N32504(dd) + H20(|)
} -3 9. H.On + CaO(,) => Ca(OH)z(dd)

Bal 2: Trong cac oxit, cac axit thi O thudng cé hda tri 2, con H ludn cd hda tri 1.

) Dua vao dé ta tinh.

- * Dua vao héa tri clia O dé tinh hda tri ctia cac nguyén t5 khac trong cac oxit.

‘.g%.yﬂéa tri ctia C trong CO; la 4

| ﬁ Hda tri cta S trong SO, 1a 4

: “: Hda tri ciia N trong N,Os 1a 5
)I: * Dua vao héa tri ciia O va H dé tinh héa tri clia cAc nguyén t6 khac trong axit.
- Hda tri ciia N trong HNO; 13 5

,5' Hda tri ctia CI trong HCIO 13 1

i
i

e

- Hda tri cia Cl trong HCIO; 14 5
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e (Cbng thifc clia céc axit tuong (g vdi cac oxit trén la H,CO3, H,S03, HNOs.
Bai 3: Cac oxit SO,, K;0, N,Os phan (r'ng dudgc véi nudc:
SO, + Hzo o H2503
K;O + H,O0 —» 2KOH
N,Os + H,0 — 2HNO;
e Cac oxit SO,, SiO;, N,Os phan (rng dugc vdi dung dich kiém:
SO, + 2NaOH — Na,SO; + H,0

Si0, + 2NaOH —“— Na;Si0; + H,0
N,Os + 2NaOH —  2NaNO; + H,0
e Cac oxit K;0, Fe;0; phan (rng dugc vdi dung dich axit HCI:
K;O + 2HCI — 2KCI + H;O
Fe,0; + 6HCI — 2FeCls + 3H;0
Bai 4: BaCl, + Na;SO4 — BaS0,| + 2NaCl
BaCl, + Na,S0; — BaS0;| + 2NaCl
BaCl, + Na,CO; — BaCO;| + 2NaCl
3BaCl, + 2NasPO4 — Ba3(PO4),] + 6NaCl
BaCl; + Na,SiO; — BaSiOz| + 2NaCl
Bai 5: 4 phan (fng dé thu dugc dung dich NaOH:
2Na + 2H,0 — 2NaOH + Ht
Na,O + H,0 — 2NaOH
Na,CO; + Ca(OH), — CaCO;| + 2NaOH
Na,S0,4 + Ba(OH); — 2NaOH + BaSO4
Bai 6: Hoa tan hdn hgp vao nudc, xay ra phan (g gilta Na,CO; + CaCl,. Loc
bo két tua, dung dich thu dugc cd chira NaCl, NaHCO;, ¢ thé cé du
Na,CO; hodc CaCl,. Cho tiép Na,CO; du vao dung dich dé lam két tia hét
CaCl,. Loc bo két tua, dung dich thu dugc co chira NaCl, NaHCO;, va
Na,CO;. Cho HCl du vao, xay ra phan (ng gilta HCl v&i Na,CO; va vdi
NaHCOs. C6 can dung dich dén khan thu dugc NaCl tinh khiét.
Bai 7: Chon cac dung dich
C6 thé chon céc dung dich:
A;: Na,S0, A;: NaHSO4
As: AgNO; As: AICI3
Bai 8: Cac dung dich la:
A: MgCl, va BaBr;
B: K,CO; va NasPO,
C. AgNO; va Aly(SO4)s.

A3Z Ba(HCO:;)z A4: Na2C03
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Bai 9: - Dung 2 céc thay tinh chira Iugng xdt nhu’ nhau céc 1, cée 2.
— Sau do, suc khi cacbonic vao céc 1 cho dén du:
CO; + NaOH — NaHCO3;
— Cuéi cung, cho toan bd dd céc 1 vao céc 2.
NaHCO; + NaOH —Na,CO; + H,0
Nhu vy, ta thu dugc dd Na,CO; tinh khiét.

- Bai10:

1. — NuGc véi trong duc dan, két tua trang téng dan dén tSi da ( max).
Ca(OH); + CO, — CaCO; + H,0 (1)
— Sau mét thdi gian két tua tan trd lai, sau cling trong suét.
CaCO; + CO, 4, + H,0 — Ca(HCOs), (2)
— Cho ti€p dd Ca(OH), vao dd vira thu dugc. Dung dich lai duc, két tua
trang xuat hién trd lai, sau thdi gian cd tach Idp.
Ca(HCO3), + Ca(OH), — 2CaCO; + 2H,0 (3)
2. - Ban dau cd khi mui x8c ( SO, ) thodt ra.
Zn + 2H;S0444 — ZnSO4 + SO, + 2H,0 (1)
- — Sau mét thai gian thdy xuét hién két tlia mau vang (S): Do dd H,SO.
dugc pha loang bdi san pham phan (fng cd nudc tao ra.
3Zn + 4H,SO4 — 3ZnSO4 + S + 4H,0 (2)
y — Tiép dén c6 khi mui tritng thdi thoat ra.
J 4Zn + 5H;SO4 — 4ZnS04 + H,S + 4H,0 (3)
= Sau cung 6 khi khéng mau, khéng mui thoét ra ( H, ): Do nong do dd
H3S04 trd nén rét loang.
Zn + H,S0, lodng — ZnS0O4 + H,
Bai 11: 2Cu +0, — 2Cu0  (t%C) (1)
T Do A tac dung véi H,S04 dd thu dudgc khi D: Chirng to chét rén A ¢é Cu du.
¥, Cugy + 2H,SO4 dd — CuSO,4 + SO, + 2H,0 (2)
' CuO + H,;SO,4 dd — CuSO4 + H,0 (3)

N

bl 2Na + 2H,0 — 2NaOH + H, (4)

CuSO4 + 2NaOH — Cu(OH), + Na;S04 (5)
Do dd E vira tdc dung dugc vdi dd BaCl,, tic dung véi dd NaOH:
X Ching té dd E cd chlra 2 mudi

g SO, + KOH — KHSO; (6)

i SO; + 2KOH — K;S03 + H,0 (7)
(hodc : KHSO; + KOH 4, — K803 + H0 )
2KHSO; + 2NaOH —K,S0; + Na,SO3 + 2H,0 (8)
K»SO; + BaCl, — BaSO; + 2KCI 9)




1. 2NaCl + 2H,0 — H, + 2NaOH + Cl; 1)
2H,0 — 2H, + O, )
4FeS, + 110, — 2Fe,0; + 850, (e8] (3)
250, + 0, — 2505 ( xt: V505, £0) (4)
SO; + H,0 — H,S0, (5)
Fe,0; + 3H, — 2Fe + 3H,0 (£0 (6)
2. Didu ché FeCls: 2Fe + 3Cl, — 2FeCl; ( £C), cho vao H,0 (7)
FeSO,: Fe + HZSO4(Io§ng) — FeS04 + H; (8)
Fez(SO4)35 Fe,0; +3H,S0; — F62(SO4)3 +3H,0 (9)
Fe(OH)3: FeCl; + 3NaOH — Fe(OH); + 3NaCl (10)

Bai 12: Ca0 vao nudc phan Ung xay ra:
Ca0 + H,0 — Ca(OH),
O nhiét d6 phong (25°C) 100g nudc hoa tan ti da 0,153g Ca(OH), hay
0,153/74 = 0,0021 mol Ca(OH),.
nCaO = 5/56 = 0,089 mol — nCa(OH), = 0,089 mol > 0,0021 mol.
Do dé chi c6 1 phan Ca(OH); tan, ph”én I6n 1&ng xudng day céc. Néu dé coc
d6 ra ngoai khong khi thi Ca(OH), & bé mat tiép xuc vai CO, trong khdng
khi tao thanh CaCOs.
Ca(OH)z + CO,; — CaCOs| + H,0
Két tiia dé nhe va phan (g xay ra cham, khong cd su khudy trén nén ndi
Ién trén bé mat dung dich tao thanh mau trang, Ip vang dé ngan CO, ti€p
x(c v6i dung dich Ca(OH), phia dudi, dan dén phan (fng cham dan.
Bai 13: Hién tugng va giai thich:
a) Ban dau cé két tua trang; sau do két tda tan dan.

Ca(OH), + CO; ——> CaCOs| + H,0
CaCoO; + CO, + H,0 — Ca(HC03)2
- Cho tiép dd Ca(OH),, két tia trang xudt hién lai:
Ca(HCO;); + Ca(OH), — 2CaCO;} + 2H,0
b) Ban dau cé két tua hai xanh tao ra:
FeCl, + 2KOH — Fe(OH),| + 2KCl
- Két tua chuyén sang nau:
4Fe(OH), + O, + 2H,0 — 4Fe(OH)3|
Bai 14:
Nhan biét: Trich mdi chat mét it lam mau thr.
+ Cho dung dich HCl vao 4 mau thir
e MAau o khi bay |én la Na,COs:
Na,CO; + 2HCl — 2NaCl + H,O + CO,t
56

« MAu tao két tua trang la AgNO;:
AgNO; + HCl — AgCl| + HNO3
« MAau khdng phan (rng la MgSO; + NaCl
: ,~"'+ Cho dung dich BaCl; vao 2 mau con lai:
( « MAu tao két tua tréng la MgSO4:
v MgSO, + BaCl, — MgCl, + BaSO4]
" « Mau khdng phan (rng la NaCl
s&i 15: AgNO; + H3PO4 khong xay ra phan (fng vi H3PO4 yéu hon axit HNO3
nén khong thé day HNO; ra khoi mudi. Khi thém NaOH thi NaOH trung hoa
~ axit manh
o 3AgNO; + NasPO4 — AgsPO, + 3NaNO;
~ Khi thém HCl thi lai c6 phan ung:
A 3HCI + Ag;PO; — 3AgCl + H3PO,4
Bai 16: Diéu ché CuSO,:

Z2H,0 —>2H, + 0; .
-S+ 0, —l“—) 502

RS0, + 0> 2505
- = S0; + H,0 — H,S0O,4
_‘(:A‘"%#”CU + 2H,S04¢qy — CuSO4 + SO,T + 2H,0
'-2Cu + 0, — 2Cu0
- CuO + H2504 — CUSO4 e Hzo
ﬁi é7:
‘a) - Piéu ché supephotphat don:
RS C32(PO4)2 + 2H,S04 — Ca(H2P04)2 + 2CaS04
~ Thém nudc vira di dé CaS0, két tinh thanh mudi ngdm nudc CaS0,.2H;0.
» HOn hop gdm Ca(H,P0,), va CaS04.2H,0 la supephotphat dan.
- Diéu ché supephotphat kép: Ca3(POs); + 4H3;PO4 — 3Ca(H,POs),

2Al + Fe,0; ——> Al,O; + 2Fe

2Al + 3CUO ——> A,0; + 3Cu

~ axit, loc thu dugc Cu tinh Khiét (vi Fe+ 2HCI —» FeCl, + Ha1)
~ Diing 2Al + 6HCI — 2AIC)s + 3H;
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Dung H; khir:
CLO +.Hy =23 Cut + HaO

Fe;03 + 3H; ——> Fe+ 3H,0
Hoa tan san pham kh(r vao dung dich HCI thu dugc va loc thu dugc Cu.

Bai 18: Vira xay tudng gom cd: Ca(OH),, SiO, (cat), H,0. Khi cho vita tic

dung vdi dung dich HCl, chi c6 Ca(OH), tham gia phan (ng, tao ra muéi
tan la CaCl, va H,0, ta khong quan sat dugc hién tugng xay ra:

Ca(0OH), + 2HCI — CaCl, + H,0
Vira xdy tuong ran lai la do Ca(OH), tac dung dan dan vdi khi CO, ¢ trong
khéng khi, tao ra chat ran la CaCOs lién két vat liéu xay dung vdi nhau,
Nhu vay, vifa ran tac dung vdi dung dich HCl, xay ra phan ('hg hda hoc
gilfta HCl va CaCO;. Bot khi ta quan sat dugc 1a CO,:

CaCOs + 2HCI — CaCl, + H,0 + COzT

Bai 19: Tir cac ngudn tai nguyén thién nhién la NaCl, CaCOs, C, nudc va dién
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nang co thé xay dung nhitng nganh céng nghiép sau:
— San xudt NaOH, bang cach dién phan dung dich NaCl (cé vach ngén):

2NaCl + 2H,0 —&i€nphin o 1+ €I, + 2NaOH

NaOH dudc dung san xuat xa phong, gidy, ché bién dau mo...
Khi H, dugc ding trong céng nghiép ché bién dau mé, ché tao bd nhan tao
(ba magarin), san xudt ammoniac NH; (tir NH; san xudt phan dam)...
Khi Cl, ding ché tao chat déo, axit clohidric, thuéc diét con tring, sau bo...
- San xudt nudc Giaven bang cach dién phan dung dich NaCl (khéng c6
vach ngan):

2NaOH + Cl, — NaCl + NaClO + H,0
Nudc Giaven dugc dung lam chét sét tring, tdy ué, chat tdy trdng bong vai sgi...
- San xudt vat liéu xay dung (xi mang, véi...), lam dudng sa tir CaCO; va
san pham clia nung voi:

CaC0; ——» Ca0 + CO,t

Ca0 + H,0 — Ca(0OH),
- San xuat mudi cacbonat NaHCOs, Na,COs:

CO; + NaOH — NaHCO;

CO, + 2NaOH — Na,CO; + H,0
MuGi natri cacbonat dugc dung trong cdng nghiép san xudt thiy tinh, xa
phong, chét tay rira, cdng nghiép thuc phdm va nudc giai khét...

_ San xudt canxi cacbua (dat dén) CaC, béng cach nung CaO vdi C trong 10
dién (nhiét dé trén 2000°C):

Canxi cacbua dugc dung diéu ché khi axetilen C;H,. Khi nay dugc dung dé
han cat kim loai (dén xi), thap sang...
CaC, + 2H,;0 — GH,t + Ca(OH);

Bai 20: a) Thi nghiém nhan biét su cd mat clia 2 mudi KCl va KNO; trong hdn hap:
_ Nhan biét sy c mat cia KCI bang cach hda tan mét lugng nhd hdn hop
mu6i trong nudc. Thém vai giot dung dich AgNO; thdy xudt hién két tla
trang AgCl khong tan trong axit:

KCl + AgNO; — AgCl| + KNOs
— Nhan biét su c6 mét clia KNO; béng cach Idy mét it hén hop hai mudi rac
trén than do (than dang chay) thdy e sang nhu phao hoa:

2KNO; ——> 2KNO, + 0,
C+ 0, —» CO,
b) Tach KNO; ra khdi hon hgp véi KCl:
Hoa tan hon hdp 2 mudi trong nudc. Cho dung dich 2 mudi nay tac dung vdi
mot lugng AgNO; vira du (thém timg giot dd AgNO; vao dd 2 mudi cho tdi khi
khéng xudt thém chat két tua). Loc bo két tia AgCl. Lam bay hdi dd nudc
loc, mudi két tinh la KNO; (xem phuong trinh hda hoc trong cau (a) & trén).
Bai 21: a) 20.000g hoac 20kg Ca(OH),.
b) 363.243g hodc 363,243kg CaO
Bai 22: Cong thirc axit hodc bazo tuong Ung vdi cac oxit axit va oxit bazd la:
Ca0 = Ca(OH), : Bazo
R SO, = H,S0;: Axit
CO : Oxit trg (Oxit trung tinh)
: Fe,0; = FE(OH)3 : Bazo
~ Mn;0; = Mn(0OH); <> HMnO4.7H,0 : Axit
C,0 = CIOH hay HCIO : Axit
: NO : Oxit tro (Oxit trung tinh)
5 R;0, (R 1a kim loai) = R(OH),
- Néu n cd gia tri tir 1 — 3: Bazo

- Baios; 4FeS, +110, —° > 2Fe,0, + 850,

o

(A)




250, + 0, 6—_‘@5:: 250,

(B)
SO, + H,0 - H,S0,
©

2Fe + 6H,50,dac —Fe,(SO,), + 350, T + 6H,0
(A)
SO, + KOH - KHSO,
(D)
KHSO, + KOH - K,S0, + H,0
(E)
Bai 24: a) PTHH: 2AI + 6HCI — 2AICl, + 3H,

Tu gia thiét: n,, = 52; = 0,2 mol

Theo PTHH, ta co Nua = 3N = 0,6 mol

0,6
Vay: Cuey = 6_2 =3M.

b. Nyg; = Ma = 0,2 mol
Khéi lugng AICl; = 0,2 x 133,5 = 26,7 gam.
Bai 25: Phuong trinh hda hoc clia phan (rng nung véi
CaCo, U, a0’ + Ol
Theo PUHH: C{ nung 100 ta CaCOs thi thu dugc 56 ta CaO

Vay nung 1 ta CaCO; thi thu dugc x ta CaO
Vay khdi lugng voi séng sinh ra la:

1x58
100
Vi hiéu sudt cua phan (g nung véi Ia 80% nén lugng véi sdng thuc té thu
. 0.56x80
dugc la: ———— = 0,448 (ta).
. 100 (ta)

Bai 26: Phuang trinh hda hoc:
SO; + H,O0O — H,SO,4
Theo phuong trinh:  80g - 98g
Theo bai ra: 80g > Xg
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98 - 80
80

do' ta tim dugc x = =98 (9).

gy sl = 93,10 gam.
100
66 mol NaOH la: 0.5 x 0.25 = 0,125 (mol)

huong trinh hoa hoc:
Na + H,0 > NaOH + = H, 1

0.125 mol
2,875 gam.

"“. neo phuong trinh hoa hoc thi: ny; = Ny =
~ S6 gam Na can dung la: 0,125 x 23 =
s Theo phuong trinh phan (mg:

o

RS D e | NEOHiab %Hz 0

i 1}
- Khi X la H, dung dich D la NaOH thi:
. G N e L Lalee
fi nHZ"EnNa“z'nNaOH—E "55— l(mol)
3) Thé tich cua khi H, 1a: 1 - 22,4 = 22,4 (Iit).
Nong do % cua dung dich D (NaOH) la:
1:2-40
C% = x. 100% = 7,66 % .
i . 1000+ 461008 ° .
3 K,hon luong riéng cua dung dich D (NaOH) la:

'*@. 1000 + 46 -1+ 2

d = & 1 08 (g/ml
T (g/ml).
38 Khéi lugng CuSQ4 co trong 100g dung dich 13
i 100 - 4
M cuso, = v by 4,0 (gam)
= =2 0,025 (mol
Bciso, = 160 (mol)

Khéi Iuong BaCl, la:

300~ 5,2
Mgaer, = 00 15,6 (gam)
15,6
nBaOZ = -i(ﬁ = 0,075 (mO')

|eu suat phan ung la 95% nén lugng H,S0, thuc té thu duac la:

61




T N T RN N R R R R O € g v e e
Theo phuang trinh héa hoc 31: Khi cho SO;tan vao nudc sé xay ra PUHH sau:
CuSO, + BaCl, - BaSOs ¥ + CuCl, _ B0+ HOYs &0 S0
0,025 0,075  ? mol ? mol ) 80 gam 98 gam
S6 mol cua BaCl, tham gia phan (fng béng 100 gam 1225 gam
Ngaci, = Ncucos = Neasog = Neua, = 0,025 (mol) Khi cho thém m; gam SO; vao dung dich, SO; phan (g véi nudc. Vay hoa
Sé mol BaCl, du la: 0,075 - 0,025 = 0,05 (mol) tan 100 gam SOs thi thu dugc 122,5 gam H,S0,4 nguyén chét. '

1. Chéat két tua X la BaSO,4 c6 khéi Iugng la van dung phudng trinh pha trén ta co:
Messo, = 0.025 x 233 = 5825 (gam). my x 1225+ m; x 10 = (m;+m,) x 20

2. Nong db phan trdm céc chét trong dung dich D la - Biét m; + m; = 100 gam
- vay: m; = 8,89gam

_ 0,05x233 o & 4 ;
C% BaCl, (dv) = 100 + 300 - 5,825 x 100% = 2,96 %. Bai 32: Cac PTHH xay ra :
2Al + 3H;SO; — Al (SO;); + 3H
0,025x135 § 20504)3 2
CROUC = 300 5 825~ U il Bhif: . Zn + HSO, — ZnSO, + H,
Bai 29: Ham lugng % cua N trong cac phan dam b HZSO‘: % FeS0y +1H;
A A Ap dung dinh ludt bao toan khdi Iugng ta c6 :
Trong NH4NO3: % my = x 100% = 35% et = m T ) el
mudi khan kim loai HoSO, phan (ing mH2
14
Trong NH4Cl: % my = x 100% = 26,17 % ;12
b o 53,5 i 22 4 MNy,s0, Pantng = 0,05 (mol).
2x14
Trong (NH4);S04: % my = x 100% = 21,2 % . _ 0,05
132 Vay: vdung dich H,8O, cdn ding ~ 70,5 = 0,1 (mol).
A 2x14 AT+ s ) i
Trong Uré (CO(NH,),): % my = ;0 x 100% = 46,67 % “2533: Thudng khi gép nhifing bai tap dang nay cic em hoc sinh thuding viét
\ : : y d0 4 phan ('ng ctia kim loai tac dung vdi 0,, sau d6 la 4 phan (g clia
Bai 30: 1. Phuong trinh hdéa hoc: oxit vdi axit HCl, dat s6 mol cla titng kim loai, rdi dua vao cic phuong trinh
Cu0 + H;SO; — CuSO; + H,0 ‘ phan l.rng dé tinh s6 mol HCI phan (mg. Tir d6 tinh dudc thé tich dung dich
2. Theo gia thiét: s8 mol neyo = R 0,15 mol HCl t6i ‘thieu can dung. Tuy nhién, néu van dung dinh Iuat bao toan khdi
80 ', ‘mgnva nhan xét vé ti 1é s6 mol clia cac chat tham gia phan (g ching ta
i 98x20 _ €0 the tinh dugc s& mol HCI don gian hon.
s6 mol n H,SO4 = 98100, 0,2 mol ?Theo bai ra ta cé cac PTHH
Theo phudng trinh hda hoc trén ta thdy 2Mg + O —» 2MgO (1)
S6 gam dung dich axit H,SO, da tham gia phan (mg la: ' 2Zn + 0O, - 2Zn0O (2)
0,15 x 98 = 14,7 (gam). 4Al + 30, » 2Al,05 (3)
3. S8 gam mudi déng dudgc tao thanh sau phan (g la: 2Cu + 0, — 2Cu0 (4)
0,15 x 160 = 24 (gam). 3 MgO + 2HCI — MgClh + H,0 (5)
Zn0 + 2HCl - 2ZnCl, + H0 (6)
ALO; + 6HCI - 2AIC; + 3H,0 (7)
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DOt !!l!!"!g "U! ST g"" st ki .E_ll!_ i? . TSES———— b

CuO + 2HClI - CuCl; + H0O (8)
Ap dung dinh luat bao toan khdi lugng ta c6
Mo phan ing = Mgy~ Mea) = 524 - 3,8 = 1,44 (gam)
1,44
— Ng = ——= = 0,09 (mol
0= % (mol)
Mat khac, ta lai co :
Nyt Ng = 2% L-aia#nNou= 1362
—» N (I d3 phan ung = 0118 mol.
WDy (185
VaY: Vid Hel t6i thidu can G T 160 (mk
Bai 34: Theo bai ra ta co cac PTHH:
XCO; + H,S04 — XS04 + CO, + H,0 (1)
YCO; + HzSO4 - YSO4 + CO, + H,O (2)

Theo gia thiét va cac PT PU (1), (2) ta co
1,344

Theo dinh luat bao toan khéi lugng, ta co

",16 G 980,06 = Mmuéi sunfat t (44 +18)"0106

= 9,32 gam.

> Mmysi sunfat

Vay: Khéi luong mudi khan thu dugc khi ¢ can dung dich D la 9,32 gam.

Bai 35: Theo bai ra ta co cac PTHH

Fe + H;SO; —» FeSO; + H; (1)
Zn + H;SO04 — Zn SO; + H» (2)
2AI + 3H,S04 A|2(504)3+ 3H, (3)
Theo cac PU (1), (2), (3) va gia thiét ta co
18784
0,12\304 nHz - ?2—7 =0,6 (mOI).

Theo dinh luat bao toan khdi lugng, ta co
Mmugi khan = 21 + 98<0,6 - 20,6 = 78,6 (gam).

Bai 36: Theo bai ra ta cd cac PTHH

(1)
(2)

A,CO; + 2HCI — 2ACI + H,0 + CO,
BCO; + 2HCI — BCl; + H,0 + CO;
Theo cac PTHH ta thay :

NHCl phan img | = choz =

= 0,05 mol.

2:0,05 = 0,1 (mol).

nHZO ”coz

AP dung dinh luat bao toan khéi lugng, ta cd:
‘ Mhé&n hgp mudi clorua = (5,95 + 36,5x0,1) — 0,05.(44 + 18) = 6,5 (gam).
§37: 1. Gois6 molcla H; lax, taco: 11,2 +73.x =39,6 + 2.x

 x = 0,4 (mol) - Vi, = 0,4x22,4 = 8,96 (Iit).

2.1y, = 0,75 (mol) < 2x0,4 = 0,8 (mol) — Kim loai du va axit hét.

(&)
B = 220,75 = 1,5 (Mol) — Cupa = 12
0,5
M) = Mmusi + Mkim loai du = Mkim loai ban ddu + MHCI phan ing — my,

= 22,4 +1,5x36,5 - 0,75x2 = 75,65 (gam).
Bai 38: Ta cd, theo dinh ludt bao toan khéi lugng:

=3 (M).

Mophing = Mhdnhgpoxit — Mhdn hop kim loal
=72,6 -53,4= 19,2 gam
19,2
n = = 2
5 o 16 1,2 (mol) ;
Ny = 2ng =1,2x2 = 2,4(mol).
2,4

—> Vad hdn hop axit t6i thidy = = 0,6 (lit) = 600 ml

2+1x2
= My + Mg + m504
N = 53,4 + 0,6(2x35,5 + 1x96) = 153,6 gam.

g A:39: 1. Goi R la ki hiéu héa hoc, cling la khéi lugng mol nguyén tir clia kim
lj’ Tqai. Cong thirc téng quat clia oxit kim loai d6 1a R,0,, d4t s6 mol clia 4,06
- 9am R0, la x.

Ly Mhh musi khan
S,

~ PTHH: RO, + bCO > aR + bCO, 1)
CO; + Ca(OH); — CaCOs;l + H,0 (2)
|'| . — 7 —
- Tacé: Nco = nCOZ = Iaa = 0,07 (mol) -» b.x = 0,07 {*)

: Ap dung dinh luat bao toan khdi lugng cho phan (g (1) ta cé
4 4,06 + 28x0,07 = mg + 44x0,07

= Mg = 2,94 gam = Rxx st

Mat khac, theo PUHH: R + 2nHCl — RCl, + nH,

‘Tacs:n, - 5‘% = 0,0525 (mol)

_ 1,105

(***)




Tir (F*) va (¥**) —> M = 28xn.
Ta théy chi cé cdp nghiém M = 26 va n = 2 thoa man.
Vay: R la kim loai Fe.
Thay n = 2 vao (**) ta dugc : a.x = 0,0525.

axX 0 0525 3
—)

bxx O, 70,07

2. Theo bai ra ta cd PU HH:
2Fe;04 + 10H,S0; — 3Fe2(SO4)3 + SO, + 10H,0

— oxit kim loai la Fe304.

Theo PU HH trén va gia thiét — n Fe;(S04); = 0, 02525 h
— CwFey(S04); = 0,0525M.
Bai 40: Cac phuong trinh hoa hoc
Fe,03; + 3CO —» 2Fe + 3CO; (1)
Fe;04 + 4CO —» 3Fe + 4CO; (2)
FEO +CO — Fe + CO; (3)

Ta thdy: dnco, gonra = Ncodaphaning = 0,1 mol
Ap dung dinh luat bao toan khéi lugng ta cé
M chét rdn thu dugc sau phan ing = Ma + M co phan ing ~ Mco, sinh ra
= 17,6 + 0,1(28-44) = 16 gam
Bai 41: TUr gia thiét ta cé: ny, = 0,105 Mol - Nici phan ing = 0,21 Mol

Tac6:3,53 + 7,665 = m + 0,105<2 - m = 10,985 gam.

Bai 42: Do kim loai Cu khdng tac dung vdi dung dich axit HCl nén 2,54 gam
chat ran thu dudc chinh 13 khi Iugng ctia kim loai Cu trong hdn hgp ban dau.

—> Mcya Al va Mg trong hdn hgp ban ddu = 9:14 - 254 = 616 (gam)-

2x7,84
N Hcl phan ing = ZnHz = ;2 2 = 0,7 (mol).
Theo dinh luat bao toan khdi lugng, ta co:
Maiva Mg phan ing + MHciphaning = Mhén hgp musi clorua + mH2
- 6,6 +0,7x36,5 = Mmuicona + 2x0,35
— Mmysicoria = 31,45 gam.

Bai 43: Theo bai ra ta c6 PT HH
2Na + 2HCI —» 2NaCl + H;
2R + 2HCI - 2RCl + H;
(R Ia kim loai kiém chua biét)
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(1)
(2)

" Theo dinh luat bao toan khéi lugng, ta c6 :
. Ma + Muci phan ing = Mmusi + My,

73V 2V
— = 25 + —
_,815+224 17,0 224

 yay: V=28l

Bai 44: Do kim loai con du’ nén axit da phan (g hét.
Miim loai phan ing = 12,45 gam.

' = 0,375 mol = %+b > a+2b =075 (1)

T (1)va(2) > a = 0,45 vab= 0,15

> Mmusikhan = Mkimloaiphaning + M_ + M
a 50,

= 12,45 + 35,5x0,45 + 96x0,15 = 42,825 (gam).

$ .3 . Ay 2 688
Bai 45: Theo gia thiét > n, = (=——=
ai 45 gia thiét —» n,, = ( 0,12 mol)

L ]

A = NHcl phan ing = 0,24 mol.
‘-.‘.‘"—) Mmusi khan = Mhdnhgp (x) + MHCI phaning — My,

= 3,16 + 36,5x0,24 - 2x0,12 = 11,68 (gam).
3i 46: Theo dinh luat bao toan khdi lugng ta co:
Mmusikhan = 1,75 + 0,1x36,5 = 0,05x2 = 5,3 (gam).
Bai 47: Do kim loai du’ nén axit phan (fng hét.
~ Goi Cy H,SO, = aM; ta c6 Cy HCl = 3aM
i, = 2a + 3a = 5a (mol).

: - 1, = 0,25 Mol —> Ny praning = 0,5 = 53 >a = 0,1 M.

 Mumiosigaphanimg = 10-1,7 = 8,3 (gam).
Ap dung dinh luat bao toan khdi lugng, ta co:
Mmugikhan = Mkim loai phan ing + M s + My so,
= 83 + 0,3x355 + 0,1x96 = 28,55 (gam).
148. Ta ¢, ap dung dinh luat bao toan khdi lugng:
Mhdn hop kim loai +  MHciphaning = Mmusi + My,

Dét s6 mol clia H, 13 a. thay vao biéu thic trén ta co

12,1 + 36,5%2a = 26,3 + 2a > a = 0,2 > x = 0,2x22,4 = 4,48 (Iit).
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Bai 49: Ap dung dinh luét bao toan khdi lugng, ta cé:

Mmusikhan = 1,04 + 96x0,03 = 3,92 (gam).
Bai 50: Theo gia thiét, ta co:

6,6

44
Maon = 0,075 mol < ng,, = 0,15 mol

— Chi c& mudi NaHCO; dugc tao thanh.

PTHH: NaOH + CO, — NaHCO;

Theo PTHH (*) ta ¢6: Ny,uco, = Nyson = 0,075 mol

— Mmusikhan = 0,075x84 = 6,3 (gam).
Bai 51: Cac PTHH xay ra:
CO + FEO - Fe + CO;
3CO + Fe,03 —» 2Fe + 3CO,
4CO + Fes04 — 3Fe + 4CO,
CO, + Ca(OH), — CaCOs;l + H,0
Theo cac PTHH trén ta thay:
Nco, = Neaco; = 0,08 mol

= Neo, = = 0,15 (mol).

— Ncophaning = 0,08 mol.
—> Mee thu duge = Mhdn hopx) + Mco — Mco,
= 5,64 — 0,08(44 - 28) = 4,36 (gam).
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(1)
(2)
(3
4

E. BAI TAP TU LUYEN

1 Hoan thanh cac day bién hda sau

1 cu —2— Ccu0—2 CuCl, —& Cu(OH), —25Ccu0 —9 3 ¢y

&. c—2> Co, 2> cCaco; —2» Ca(HCO;), —- CaCoO,
B3 Ca0 —— Ca(OH),

i 2: Hoan thanh cac phuang trinh héa hoc sau:

‘ 1

rHCI + > 1CO; B4 prifll i,
2,50, 450 prk CaBOM &
"l,Ba(OH)z 4% P TEReE] 0
BREE.(S0.); + .. — Fe(OH); | +
“‘.+ H,S0, — SO, 1+

Bai 3 : €6 3 gdi phan bén hda hoc: KCI, NH4NO; va Ca(H,P04),. Chi dung dung
{q’*. , Ca(OH), lam thé nao phan biét dugc 3 loai phan bon dé? Viét cac
phudng trinh phan (ing dé minh hoa?

Dung thudc thir thich hgp dé phan biét cac dung dich sau

NaCl, KI, HCl, H,S04

C'z, N32CO3, AgN03, NH4NO3

Néu phuang phap héa hoc nhan ra su' c6 mit ctia méi khi trong hdn
sau: CO, SO, SO;. Hay viét cac phuong trinh phan (mg.

4l 6: C6 s d0 bién héa sau: Mg —%2 , A __+Hd g NaOH

i 7: Hay chon phét biéu sai trong cac dinh nghia axit, bazo sau:

Mt la hén hgp clia mét hay nhiéu nguyén tr H va géc axit.

'}'Axit la mét dung dich lam quy tim chuyén sang mau do.

3. Axit 14 hop chat gom c6 géc axit lién két vdi H.

it la hgp chat ma phan tir gom cd mét hay nhiéu nguyén tr H lién két
goc axit.

,Bazd la mét hgp chét ma phan tir gém cé nguyén tur kim loai lién két vdi
hém hidroxit.

. Bazg 13 nhitng dung dich cd kha néng lam quy tim chuyén sang mau
Xi nh phenolphtalein tir khéng mau chuyén thanh mau hdng.

Bazo’ la hgp chédt gém c6 nguyén tir kim loai lién két véi nhém OH.

tqua. 1,2vas5, 6
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Bai 8: Hay xac dinh cac chat X, Y, Z, T va viét phuong trinh phan (ng biéu

di&n day bién hda theo sd do sau:
X 0,y @, 7 O, 717 _ GO, Cy
Két qua: X: CuCl, ; Y:Cu(NOs);; Z: Cu(OH),; T:CuO

Bai 9: Cho 11,6 gam hdn hgp FeO va Fe,03 c6 ty 1é s6 mol 1a 1: 1 vao 300 m|
dung dich HCI 2M dugc dung dich D.

1. Tinh ndng d6 mol clia cac chat trong dung dich sau phan (ing biét rang
thé tich dung dich thay déi khong dang ké.
2. Tinh thé tich dung dich NaOH 1,5 M du dé tac dung hét vdi dung dich A.
Két qué: 1. Cy (HCI) = 0.17 mol/l; Cw (FeCl) = 0.34 M

2. Vg4g (NaOH) = 0,4 lit

Bai 10: Dung dich D chifa hdn hgp NaOH va Ba(OH),. € trung hda 50m|
dung dich D can dung 60 ml dung dich HCI 0.1 mol/l. Khi cho 50 ml dung
dich D tac dung véi mét lugng du Na,CO; thdy tao thanh 0,197 gam ket
ttia. Tinh nong dd mol/l cia NaOH va Ba(OH), trong dung dich D.

Két qua: NaOH = 0.08 M;
Ba(OH), = 0.02 M

Bai 11: Hoa tan 6,2 gam Na,O vao 193,8 gam nudc ta thu dugc mét dung
dich D ¢ tinh baza. Cho D phan Ung véi 200 gam dung dich CuSO4 16 %.
Nung néng két tia thu dugc cho dén khi khdi lugng khong ddi thu dugc
mét chat ran den.

1. Tinh C% dung dich D.
2. Tinh thé tich dung dich HCl 2M can dé hoa tan hét chat ran mau den.
3. Tinh khéi lugng chét ran.
Kétqua:. 1.1,4%
2. 0,1 it
3. 8,0 gam.

Bai 12: Dung dich D chifa hdn hgp HCl va H,S0s. Ldy 50 ml dung dich D cho
tac dung vdi AgNO; du thdy tao thanh 2.87 gam két tua. Lay 50 ml dung
dich D cho tac dung vdi BaCl, du thdy tao thanh 4.66 gam két tua.

1. Tinh ndng d6 mol clia mdi axit trong dung dich D.
2. Can dung bao nhiéu ml dung dich NaOH 0,2 M dé trung hda 50ml dung
dich D
Két qua. 1. 0,4 mol/l
2. 300 ml

-~y

ﬁi 13: M4t loai da voi chira 80% CaCO; phan con lai la tap chat tra. Nung da
vOi trén tdi phan (fng hoan toan. Haéi khéi lugng clia chat ran thu dugc sau
khi nung béng bao nhiéu % khéi lugng da vdi trudc khi nung. Tinh % Ca0O
thu dudc trong chat ran sau khi nung.

Két qué: 64,8% va 69,14%.

Bai 14: Hoa tan hét 11,2 gam hn hgp A gém hai kim loai X (404 tri X) va Y
(hoa tri y) trong dung dich HCI 4 (dung dich D) thu dugc dung dich E va
a lit khi (dktc). C6 can dung dich E thu dugc 39,6 gam hdn hgp mudi khan.
1. Tinh a.

2. Cho 22,4 gam hdn hdp A tac dung véi 500 ml dung dich D thdy thoat ra
16,8 lit khi (dktc). C6 can dung dich thu dugc chat ran R. Tinh khéi lugng
" clia R va Cy cua dung dich D.
Kétqua. 1.V = 8,96 Iit.
2. mg = 75,65 g ; [HCI] = 1,5M.

Bai 15: HOn hap X gédm KCIOs, Ca(ClO3),, Ca(ClO),, CaCl,, KCl cé khéi Iugng
83,68 gam. Nhiét phan hoan toan hdn hgp X thu dudc chat rdn Y gom
CaCl,, KCI va mét thé tich oxi vira du oxi hod SO, thanh SO; dé diéu ché
191,1 gam dung dich axit H,SO4 80%. Cho chéat ran Y tac dung véi 360 ml
dung dich K,CO; 0,5 M (wa du) thu dugc két tha E va dung dich F. Lugng
KCI trong dung dich E nhiéu gép 7,33 lan lugng KCl trong hon hgp X.

1 Tinh khéi lugng két tia E

- 2. Tinh % vé khdi lugng ctia KCIO; trong hdn hgp X
Kétgua:. 1. mg=18g
2. °/om,«:,o3 = 58,55 %.

Bai 16: Cho 180,0 gam hdn hdp ba mudi XCOs, YCO; va Z,CO5 tac dung vdi x
it dung dich H,SO4 0,4M dén phan (ing hoan toan thu dugc 4,48 lit khi
(dktc), dung dich D va chét rdn R. C6 can dung dich D thu dugc 20,0 gam
chat rén. Nung chat rdn R mot thdi gian thu dugc 11,2 lit khi CO, (dktc) va
chat ran R".
Tinh x, khéi lugng cac chat rdn R va R.
Ketqua' x=0,5 |It M) = 167,2 g m(R) = 145,29
Bél 17: Cho x gam hon hgp ba kim loai X, Y va Z vao mét binh kin cé dung
tich 20 lit chira day oxi & 136,5°C; 1,12 atm. Nung ndng binh mét thdi gian
roi dua vé nhiét do ban dau thdy ap sudt giam 3,6% so vdi ap suat ban
dau va trong binh cé 2,50 gam chét ran.
Tinh x va khéi lugng khi trong binh sau khi nung.
Két‘qua" X =1,732 g ; M khisau khi nung = 20,565 gam.
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Bai 18: Hoa tan 18,4 gam hon hgp hai kim loai héa tri II va III bing dung dich
axit HCl du’ thu dugc dung dich D va khi X. Chia khi X thanh hai phan béng nhau.
Phén 1: DSt chay hoan toan, thu dugc 4,50 gam H,0. C6 can dung dich th
thu dugc x gam mudi khan. Tim x.

Phan 2: Cho tac dung vdi khi Cl,. Ldy toan bd khi HCl thu dugc hdp thu vao
100 ml dung dich NaOH 40% (D = 1,2 g/m)). Xac dinh ndng do % cla cac
chat trong dung dich sau phan (g (biét cic phan ung xay ra hoan toan).
Két qua. x = 53,9g;

C%NaCl = 11,3%, C%NaOH 4, = 10,84%.

Bai 19: Cho 200g mudi X,COs, Y,CO; va ZCO; tac dung vdi 2 lit dung dich
H,SO4 thu dudgc 4,48 lit khi, chat ran R va dung dich D. C& can dung dich D
thu dugc 25,0g mudi khan. Nung chét rdn R dén khdi lugng khéng doi thu
dugc 11,2 lit khi va chét ran E. Tinh ndng dd mol cla axit, khéi lugng cua
chat ran R va E, biét cac khi déu dugc do & dktc.

Két qua: CwH,SO4 = 0,1M ; mg = 182,2 g ; me = 160,2 gam.

Bai 20: Hoa tan hoan toan 15,05 gam hai mudi XCl, va YCl, vao nudc dudc
100 gam dung dich D. D& phan (g hét véi 40,0 gam dung dich D can diing
77,22 gam dung dich AgNOs, sau phan (fng thu dugc 17,22 gam két tla va
dung dich E. C6 can dung dich E thu dudc x gam mudi khan. Tim x.

Két qua. myx= 9,2 gam.

Bai 21: Cho 5,34 gam hdn hgp X gdm hai kim loai Fe va Cu. DSt X trong O,
thu dugc 7,26 gam hdn hgp chat rén Y gdm CuO, FeO, Fe,0;va Fe;04. Hod
tan hét hdn hgp Y can dung t6i thiéu x !it dung dich hdn hop hai axit HCI
2,0 M va H,;SO4 1,0 M. Sau khi hoa tan, dem cé can can than dung dich
thi thu dugc y gam mu6i khan. Tim x va y.

Kétqud. x=0,6Iit;y= 1536q.

Bai 22: Cho 13,4 gam hdn hdp Al va Fe,0; thuc hién hoan toan phan (ing
nhiét nhédm thu dugc chét rén X. Hoa tan hoan toan X trong dung dich HCI
du thdy thodt ra 5,6 lit khi hidro (dktc). Tim khdi lugng céc chat trong hdn
hop ban dau.

Két qua: my = 10,8 gam ; Mee,s053 =

Bai 23: Cho mét lung khi CO di qua 8ng st dung 0,04 mol hén hap X gdm FeO
va Fe,03 d6t néng. Sau khi két thiic phan (g thu dugc chét rin Y gdm Fe,
FeO, Fe,0; va Fe;04 c6 khéi lugng 4,784 gam. Khi bay ra khoi 6ng st dugc
hdp thu hoan toan vao dung dich Ba(OH), 4, thu dugc 9,062 gam két tua. Mt
khéc, hoa tan chat rdn Y vao dung dich HCl 4, thdy bay ra 0,672 lit khi (dkto).

1. Tinh thanh phan % khéi Iugng clia cac oxit trong hdn hop X.

16 gam
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2. Tinh thanh phan % khdi lugng cla cac chét trong hén hap Y, biét trong
" hén hop Y, tdng s6 mol FeO va Fe;03gdp 3 fan s6 mol Fe;0,.
K@t qua: 1. %omeeo = 13,04%; %mg, o, = 86,96%
2. %m = 32,78%; %Mo = 18,06%;
% Mg 50, = 20,06%; My o, = 29,1%

Bai 24: Khir hoan toan 2,40 gam hon hgp CuO va mét oxit sat ¢ cing s6 mol
7 nhu’ nhau bang H, thu dugc 1,76 gam kim loai. Hoa tan kim loai dé béng
dung dich HCl 4, thdy thodt ra 0,448 lit H, (dktc). Xac dinh cdng thirc cua
 oxit sdt trén.
Két qua. Fey0s.
25: Cho 39,6 gam hdn hdp KHSO; va K,CO; vao 400 gam dung dich axit
HCl 7,3 %. Khi két thic phan (ng thi thu dugc hdn hgp khi A c6 ti khéi so
vdi hidro bang 25,33 va dung dich B.
- 1. Dung dich HCl c6 phan (ng hét khéng?
2 Tinh ndng d6 C% céc chat trong dung dich B.
"0 Két qua: 1. HCl con du.
.f'! 2. C% a) = 8,78%; C% (Ha dv) = 2,58 %.
Bai 26: C‘én thém bao nhleu gam Na,0 vao 250 gam dung dich NaOH 8% dé

A ‘. - Két qua: 25 2 gam.
\l 27: D€ hoa tan hoan toan 5,1 gam oxit kim loai héa tri III, ngudi ta ding
'. Jlet 43,8 gam dung dich HCI 25,0 %. Tim tén kim loai hda tri IIL

- Kétqua: A .
ai 28:Hoa tan 6,65 gam hon hgp gom NaCl va KCl vao nudc dugc 250 gam

dung dich D. Lay % dung dich D cho phan (fng vdi dung dich AgNO; thi thu

- dugc 2,87 gam két tla.
1. Tinh s5 gam mdi mudi ban dau da ding.
. Tinh C% mdi mudi trong dung dich D

Két qua:. 1. myag = 5,85gam ; mgg = 7,45 gam.
2 2.C%NaCl = 1,17 % ; C%KCl = 1,49 %.
3i 29: Cho 16,8 lit CO, (dktc) hap thu hoan toan 800 ml dung dich NaOH 1,5
* M thu dugc dung dich D.
1. Tinh t8ng khéi lugng mudi trong dung dich D '
2. Ldy dung dich D cho tic dung v&i mét lugng du dung dich BaCl. Tinh
- khéi lugng két tua tao thanh.

- Kétqua. 1.72,9gam 2. 88,65gam -




Bai 30: Cho hdn hop NaHCO; va Na,COs.Chia hdn hgp thanh 2 phan bang nhau:
Ph3n 1:Trung hoa hét 0.5 lit dung dich NaOH 1M
Phén 2: Tac dung hét vdi dung dich H,SO4 ¢d du' sinh ra 22,4 lit khi CO, (dktc)

1. Tinh khéi luong hai mudi trong hon hop dau
2. Tinh ti 18 s8 mol ctia hai mudi cé trong hdn hgp NaHCOs va Na,COs.
Két qua. 1. 84 gam va 106 gam

2. Ty lé s mol 1:1

Bai 31: Cho a gam dung dich H,SO, lodng x% tac dung hoan toan vdi hon
hop 2 kim loai K va Fe (du). Sau phan Ung khéi lugng dung dich da giam
0,04694a gam. Hay xac dinh x
Két qua. 24,5 %.

Bai 32: Trung hda 400 ml dung dich H,SO4 2,0 M bang dung dich NaOH 20,0 %
1. Viét phuong trinh phan (fng xay ra
2. Tinh khéi lugng NaOH can dung
3. Néu thay dung dich NaOH bang dung dich Ca(OH), thi phai dung bao
nhiéu ml dung dich Ca(OH), ndng db 7,4 % (d=1,05 g/ml) dé trung hoa
dung dich axit da cho.

Két qua.: 1. 320 gam; 2. 762 ml

Bai 33: Khi nung 3,2 gam hdn hgp gdm ZnCO; va ZnO thu dugc 2,456 gam
ZnO. Xac dinh thanh phan hon hgp da dung.

Két qua. 2 gam ZnCO; va 1,2 gam ZnO.

Bai 34: Cho khi CO, (dktc) phan (fng véi 100 gam dung dich NaOH 20,0 % dé
tao thanh hon hgp mudi axit va mudi trung hoa theo ti 1& s6 mol la 2:3.
Tinh thé tich khi CO, can diing
Két qua. 7,0 lit

Bai 35: 1. Hoa tan hoan toan 1,44 gam kim loai hda tri II bang 250 ml dung
dich axit H,SO4 0,3M. D€ trung hoa lugng axit du can dung 30ml dung dich
NaOH 1 M. Xac dinh tén kim loai.

2. Tron 300ml dung dich HCI 0,5M vd@i 200ml dung dich Ba(OH), ndng do a
M thu dugc 500ml dung dich trong d6 ndng dé HCl la 0,02M. Tim gia tri a.
Két qua. 1. Mg 2.a=035M

Cau 36: X la mét oxit clia Nita cd khéi lugng mol phan tlr la 92 (gam/mol) va
ty | s6 nguyén tir N va O trong phan tir la 1:2. Y la mét oxit khéac cua Nitd,
@ dktc 1 lit khi Y ndng bang 1 lit khi CO,. Tim cdng thiic phan tir ciia X va Y.
Két qua:. X: N;Oq; Y: N,O.

Bai 37: Hoa tan 2,8 gam CaO vao 280 gam dung dich H,SO4 10%

1. Viét phuang trinh héa hoc clia phan (rng xay ra.
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~ 2. Tinh khéi lugng CaCO; sinh ra.
"3, Tinh C% clia céc chéat trong dung dich sau phan (ng.

\ Kétqus: 2. 23,1gam; 3.6,8gam; 4.16,2% va 4,8%
pai 38: Cho x gam Na tac dung véi y gam H,0 thu dugc dung dich NaOH cé
. nong d6 a%. Cho z gam Na,O tac dung véi y gam H,O ciing thu dugc
~ dung dich NaOH ndng dd a%. Lap biéu thitc lién hé gilta x, y va x.
;. ! 9xXxYy
[ PRAECqUa: Y = 50031
Bai 39: Khr x gam hén hgp A gom FeO, Fe;03, Fe;04 va CuO bang khi CO 4, &
nhiét dé cao. Sau phan (mg thu dugc 40 gam hon hgp chét ran B va hdn
hop khi X. Cho hén hgp khi X I6i tir tir qua dung dich Ba(OH); gy thi thu
dudc 59,1 gam két tua. Tinh x.
Két qua: x = 44,8 gam.
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Chuong 3: KIM LOAI
“
A. LI THUYET TRONG TAM

I. TENH CHAT CHUNG CUA KIM LOAI
1. Tinh chat vat li caa kim loai
Cac nguyén t5 kim loai c6 thé ton tai & dang dan chét (Au, AL ...), & dang
hop chét (K, A/...) hay & dang vira don chét, vira hgp chat (Cu, Ag, Hg, ...)
a) Tinh déo
Kim loai 6 tinh déo.
Ung dung: Nhd tinh déo ma kim loai Iam dugc nhiéu do vat khac nhau nhu:
nhan deo tay, day chuyén, thiing sét, ndi nhém, &m nhém ...
b) Tinh dén dién
Kim loai c6 tinh dan dién, nhiéu kim loai dan dién tét nhu: Au, Ag .
Ung dung. Lam day dan dién
Chu y. Khéng nén sir dung day dién tran hodc day dién bi hdng 16p boc
cach dién dé tranh bj dién giat, hay chay do chap dién ...
¢) Tinh dan nhiét
Kim loai c6 tinh dan nhiét, kim loai khdc nhau c6 kha ndng dan nhiét khac
nhau.
Ung dung: Lam nguyén liéu san xuét dung cu ndu an nhu ndi, xoong,
chao, ...
d) Tinh anh kim
Kim loai cé anh kim nhu: Ag dugc str dung san xudt guong
Ung dung. Lam dd trang sifc, cac vat dung trang tri (nhw dén chum, ddng
ho bang kim loai...)
2. Tinh chat héa hoc cua kim loai
2.1. Phan urng cua kim loai vdi phi kim
a) Tac dung vdi O, tao ra oxit kim loai (trong do cd oxit bazo)
Vi du: Khi d6t Fe ndng do, Fe chdy trong O, tao ra Fe;0,.
PTHH: 3Fe + 20, —°» Fes0,
M6t s6 kim loai khac ciling phan (g vdi O, tao ra oxit.
b) Tac dung vdi phi kim khac tao mudi
Vi du: Na ndng chay chay trong khi Clo tao thanh khdi trang
Nhan xét: Do phan (fng tao thanh tinh thé mudi NaCl c6 mau tréng

PTHH: 2Na + Cl, —° | 2NaCl
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Két ludn: Nhiéu kim loai phan ('ng dudc vdi Phi kim (chu yéu khi co nhiét

mo mudi
2, Phan ung cua kim loai vdi dung dich axit va nudc

;- e VO cac axit thudng nhu: HCI, H,S0, lodng. .

E -!40‘ s6 kim loai tac dung véi dung dich axit tao ra mu6i va giai phéng H,

& v{du Fe + 2HCl — FeCl, + H,

. Chd y: Vdi dung dich axit HCI, H,SO, lodng mudi kim loai tao ra cé hda tri
va khi H, 1 (ch/ nhiihg kim loai diing trudic H trong day hoat déng kim loa).

. Vidu: Fe + 2HC

7 FeCIZ + Hx1t

11
5N Fe + HSO, —» FeSO, + Hy 1
. V@i cac axit ddc biét nhu: HNO;, H,50, dic. .

= Vi dung dich H,S0, (ddc ndng) tao mudi klm loai sunfat cé hda tri
,'Hzo khi SO, hodc khi H,S hodc S.

V- 11
] Wdu 2H,S0, (d%c, néng) + Gu 5=>miCl SO, + SOt + 2H,0

.~ = Vdi dung dich HNO; tao mudi kim loai nitrat c6 hoa tri cao, khi (NO,
NzO, N> hoac NHNO3) va H,0

11
‘ wdu: 3Cu + 8HNO3gosngy — 3Cu(NO3); + 2NOT + 4H,0

11
Cu + 4HNO; (d3m dic) — Cu (NO3)2 + 2NO,T + 2H,0
= Nhirng kim loai hoat déng dirng dau ddy hoat déng hda hoc kim loai
A. 3, Na) khdng nhitng day dugc H ra khoi dung dich axit ma con day duoc
fong phan tu nuGc (J naiét dé thung)
Vi Au 2Na + 2H,0 — 2NaOH + Hy?

 Chi nhiig kim loai dimg trudc H mdi ddy dudc H ra khoi dung dich axit
Waxit HNO; dam déc, axit H,SO; déc ndng khi tac dung vdi kim loai khdng
I phding H,)

Phén rng cua kim loai vdi dung dich muéi

V du 1: Cho Cu phan (ing vdi dung dich AgNO;

FIHH: Cu + 2AgNO; — Cu(NO;3), + 2Ag

Vidy 2: Cho zn phan (fng vdi dung dich CuSO,

‘_ IEEZN k2 CUSOs 5 = 5 1 Zn80L: -4 =4CH

*C lugn: Kim loai manh ddy dugc kim loai yéu ra khoi dung dich mudi cua

‘f b‘u‘nhzmg kim loai duhg déu ddy nhu’' K, Ca, Na — chi cd céc kim loai tu' Mg
M? Sau)
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3. Day hoat dong héa hoc cua kim loai
« D3y hoat dong hda hoc cta kim loai:

K, Ca, Na, Mg, Al, Mn, Zn, Cr, Fe, Ni, Sn, Pb, 4, Cu, Ha, Ag, Pt, Au
(Kim loai manh) (Kim loai trung binh) (Kim loai yéu)

« Y nghia ddy hoat déng hoa hoc ctia kim loai:

— Mufc db hoat ddng hoa hoc cta kim loai giam dan tir trai qua phai

— Kim loai difng trudc Mg phan Ung vdi H,0 & diéu kién thudng tao thanh
dung dich kiém va giai phong khi H;

— Kim loai dirng trudc H day dugc H ra khoi dung dich axit

— K& tir Mg trg vé sau, kim loai dirng trudc dédy kim loai dimg sau ra khoi
dung dich mudi.
4. Mot s6 phuang phap diéu ché kim loai:
4.1. Phuong phap nhiét luyén

La phuong phép diéu ché kim loai tir quéng nhd cac phan (rng oxi hoa -
khir & nhiét dé cao.

Chét khir thudng duing la C, cac kim loai hoat déng manh nhu Al ..., CO, H,

(phuong phap ndy chiém hang dau trong nganh luyén kim, dung dé diéu ché

kim loai hoat déng hda hoc trung binh, yéu). A
Vidy: 200 e . G 5200 ocul  + Q0

Colrl Hani TsC e SR T hea

2Al + Fey03 T ALO; + 2Fel (phan ung nhiét nhom)
4.2. Phuong phap thuy luyén
La phuong phap diéu ché kim loai tir dung dich mudi cua kim loai do. bau
tién hoa tan quing béng dung méi thich hgp, sau dé tach kim loai ra khoi
dung dich béng kim loai hoat déng hon hodc bang cach thuy phan dung dich
(chi dung dé diéu ché kim loai trung binh va yéu tu sau Mg)
Vidu: Diéu ché kim loai Cu tur CuO
Cac PTHH xay ra nhu sau:
CUO(quang) + H,S04 (lodng) — CuSO4
CuSO; + Fe — Cul + FeSO,4
4.3. Phuong phap dién phan
Phuong phéap nay c6 thé ding diéu ché dudc tat ca cac kim loai (chu yéu
dung dé didu ché kim loai manh, kim loai nhe nhu' K, Na, Ca, ... tir mudi hoac
tr oxit nong chay)
Vidu: 2NaCl

+ H20

dién phan néng chdy

2Na + Ch*%
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pé diéu ché cac kim loai trung binh, yéu ta dién phan dung dich mudi clia
kim loai do.
yidu: CuCl;
11. NHOM (A/ = 27)
4. Tinh chat vat li
_ L3 kim loai nhe, mau tréng, c6 anh kim
 _ DAn nhiét, dan dién tét
_ C6 tinh déo, dé dat méng

~ _ Nhiét d6 ndng chay & 660°C
2. Tinh chét hoa hoc
- 2.1. Nhém ¢ tinh chat hod hoc chung cua kim loai

_g) Phan ung cua Al vdi phi kim

~ « Phan (ing clia nhém Vdi oxi

 Vidu: 4AI(N) + 30,(k) —2 > 2AL,0x(r)

Chi y : O diéu kién thudng, Al phan (fng vdi O, tao thanh Idp Al,0; mong
pén vifng bao vé. Ldp oxit nay bao vé do vat bang Al, khéng cho Al tac dung
vdi 0, trong khong khi va nudc

e Phan (ng vdi phi kim khac

Vidu: 2AI) + 3Ch(k) - 2AICK(r)
b) Phan ung cua nhém vdi dung dich axit
'« Nhém phan (fng vdi mét sé dung dich axit nhu HCI, H,SO, loéng ... giai
phon khi H,
- Vidu: 2AI(r) + 6HCI(dd) — 2AICIy(dd) + 3H(k)
- Chu y: Nhdm khodng tac dung véi H;S04 axc, ngusi V@ HNO3 axc, ngusi (d0 bi thu

dp dung dich

Cu + Ch?

" ) Phan ung cia nhém vdi dung dich mudi
~ Vidu: 2AI(r) + 3CuCly(dd) — 2AICI(dd) + 3Cu(r)
2. Tinh chat hoa hoc khac cua nhém
- Nhom nguyén chat tdc dung vdi nudc
Vi du: 2Al + 6H,0 Al(OH); + 3H,;7
- Thuc té cac do vat bang Al khdng tac dung vdi nudce khi sir dung.
- & Nhém tdc dung vdi dung dich NaOH gidi phong ra khi hidro
Vidu: 2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H:T
8 Tdc dung vdi oxit kim loai (phan ung nhiét nhom)
Vidu: 2Al + Fe,03 — > ALO; + 2Fel
(Al,05 bén, khéng tan trong nuGcC)

{° thuéng
N i maar
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3. Ung dung
Nhém cé nhigu (rng dung trong cac nganh cong nghiép va trong cudc séng
hang ngay, Al lam day dén dién, cac vét liéu bang Al dugc ding san xudt dung
cu gia dinh nhu ndi, xoong,...
4. San xuat nhém
— Nguyén liéu chinh: quang boxit (thanh phan chu yéu la Al,03)
— Céch tién hanh: Quang bdxit dugc lam sach tap chat, sau do dién phan
hdn hgp néng chay clia nhém oxit va criolit trong bé dién phan

PTHH: 2A|203(r) _%m_) 4A|(,.) + 302(k)
IIL. SAT (Fe = 56)
1. Tinh chat vat li

— S3t tinh thé c6 mau trdng ..am, ¢ tinh &nh kim, dan dién va dan nhiét t5t
nhung kém haon kim loai Al.

— S3t 6 tinh déo: dé rén, ¢ tinh nhiém tir, bi nam cham hit va c6 thé tro
thanh nam cham.

— Sat 1a kim loai ndng, ndng chay & 1539°C.
2. Tinh chat hoa hoc cua sat
2.1. Tac dung vdi phi kim

3F6(f) + 20, (k) ;0‘) F8304(r)
2Fe + 3Cl; —» 2FeCl;

Chd y: Phu thubc vao diéu kién phan (fng ma trong hgp chat tao thanh
hoa tri cla sat cd thé II hodc III, sat phan (ng Vi nhiéu phi kim (& nhiét do
cao) tao thanh mudi trong do sat co hoa tri II hodc IT
2.2. Tac dung vdi dung dich

a) Vdi cac axit thuong, san pham tao thanh la mudi sat II va gidi phong H:

Vi du: Fe(,) 3 2HC|(dd) ARFREE N S FEC|z(dd) + H, (k)

b) Vi cac axit dac biét

~ Fe khéng tac dung vdi dung dich HNO; gxc, ngusi V@ H2SO04 asc, ngusi

- Fe tac dung vdi dung dich HNO3 gc néngs toang N0dC HaSO4 asc néng, ta0
thanh mudi Fe (777) khéng giai phong khi H,.

Vidu: Fe + 4HNO3(|) — Fe(NO;); + NO + 2H,0

2Fe + 6H;504 gy —2—> Fey(SOs)s + 3S0; + 6H,0
¢) Tac dung vdi dung dich mudi
Sat tac dung vdi nhiéu dung dich mudi tao thanh mugi sat (Z7) va kim loai
Vidu: Fe + CuSO, —» FeSO, + Cu :
Fe + 2AgNO; — Fe(NOs), + 2Ag
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d) Céc tinh chat hda hoc khac clia sat

~ _ G4t co 1an tap chat dé lau ngoai khdng khi @m sé& bi phli bdi mét I8p ri (b7
mon dién hoa)

 PTHH: 4Fe + 30, + 6H,0 — 4Fe(OH);

~ _ it khong tac dung v&i H,0 ¢ diéu kién thudng, nhung do c6 O, trong
e va khi tiép xuc 1au thi sét c6 Ian tap chat bi &n mon dan :

»

D Widy: 3Fe + 4H0 —C<C L R0, 4 4Hyt
o o 4 H.0 t0 > 5700¢c FeO + Hpt
3. Hgp chét cua sat

Oxit: St co cac oxit FeO, Fe,0s, Fe;04 la nhing oxit khdng tan trong nudc.
- Hidroxit: Sat cd cac cac hidroxit: Fe(OH),, Fe(OH); la nhiing baza khéng tan.
p Piéu ché:

FeCl, + 2NaOH —— Fe(OH);l + 2NaCl

FeCl; + 3NaOH —— Fe(OH);4 + 3NaCl
* Luu y: Do su cd mit ctia oxi nén
8 4Fe(OH), + 0 + 2H,0 —>  4Fe(OH)s !

\i dy cac hidroxit dem nung & nhiét d6 cao dén khdi lugng khdng ddi thu
fgc cac oxit tuong Ung.

"ff.  PTHH: Fe(OH), —t° , FeO + H,0

B 2Fe(OH); — , Fe,05 + 3H,0
/. HOP KIM SAT: GANG, THEP

 Hgp kim sét, gang, thép

’% Hop kim:

a chat ran thu dugc sau khi lam ngudi hon hdp néng chay clia nhiéu kim
khéc nhau hodc hdn hgp kim loai va phi kim.

1. . Hop kim gang:.

- Gang la hdp kim ctia Fe, C, va mdt s8 nguyén t8 khac nhu' Si, Mn, P, S,
:;'_’ g d6 ham lugng C chiém tir (2% - 5%).

¥ J-Hdp kim gang cd tinh c(ng, gion hon sét.

“—Hdgp kim gang ¢6 2 loai cd ban cd nhiéu (g dung la: Gang trdng va gang xam.
~ Gang trdng dling dé luyén thép, gang xam dting dé dtic bé& may, 6ng dan nudc.
» Hop kim thép

- Thép la hgp kim clia Fe vdi C trong d6 ham Iugng C chiém dudi 2% va
N0t s6 nguyén t& khac

- = Hop kim thép c6 tinh dan hdi, cling, it bi an mon.

i il
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W
— Hgp kim thép c6 2 loai cd ban cé nhiéu (ng dung la: Thép thudng va

thép dac biét. : 2 g+ on iy co,
— Hdp kim thép thudng dugc ding dé ché tao cac chi tiét may, vat dung,
dung cu lao dong, vat liéu xdy dung, ché tao cac phuong tién giao théng van tai.

Mn + O, —Y 5 2MnO

2. San xudt gang, thép Siv 0y —Y 580,
2.1. San xuat gang 0
e Nguyén liéu: Quang sat trong tu nhién nhu manhétit (Fe;0; ndu den), iR ¥ % ks
hémantit (Fe,0; dd); than cBc, khdng khi gidu O, mét s& chat phu gia khac &4 opt , sio,
nhu CaCo; ... — San pham thu dugc la thép.
e Nguyén tdc san xuét: Khir oxit sat & nhiét dé cao trong 16 luyén kim v. SU AN MON KIM LOAI VA BAO VE KIM LOAI KHONG BI AN MON
e Cdc phan Ung xdy ra trong Io cao: 1. Thé nao la sy’ &n mon kim loai
— Khi cho cac nguyén liéu vao 10, thGi khéng khi néng tir hai bén 16 dudi Ién Sy’ &n mon kim loai la su' pha hly kim loai, hgp kim do tac dung hdéa hoc
dé phan (g tao thanh khi CO trong mdi trudng ty nhién
PTHH: 2. Nhirng yéu t6 anh huéng dén sy’ &n mon kim loai
Delich ~0y L4006 €O, 2.1. Anh hu'dng cua cic chét trong méi trudng
0 Sy an mon kim loai khdng xay ra hodc xay ra nhanh hay cham phu thudc
P R e N vao thanh phan ctia méi trudng ma no tiép xuc.
— Khi CO khir oxit sat tao thanh Fe dan chét ~ Kim loai bi & mon do kim loai tac dung vdi nhitng chat ma nd tiép xuc
PTHH: trong méi trudng (nudc, khdng khi, dét, ...).
CO + 3Fe,03 . 1 CO, + 2Fe;04 ,'.[;,,Vi du: Thanh sat bj ri nhiéu trong khong khi am.

2.2. Anh hudng cua nhiét dé

tO
QRikiFekh et - Nhiét d6 cang cao thi si @&n mon kim loai xay ra cang nhanh han.

0o’ +"'geo' 2y ooy 4L Ea 2.3. Thanh phin kim loai
- MGt s6 oxit khac trong quang cling bi khif nhu' MnO,, SiO,...tao thanh - Sy @n mon kim loai xay ra nhanh hay chém phu thudc vao thanh phan hda
Mn, Si. hoc clia kim loai.
- Fe néng chay hoa tan C va mét sé nguyén té khac tao thanh gang long l3- Bao vé cac do vat bang kim loai
chay xudng noi 1o. e Ngan khdng cho kim loai tiép xuc vdi méi truong:
— CaCO0s bi phan huy thanh Ca0 két hgp vdi cac oxit SiO,...— xi: ~ Son, ma, bdi dau, md... Ién trén bé mét clia kim loai dé tao mét I6p bé mat
PTHH: fh, bam chac, ngédn khéng cho kim loai ti€p xuic véi moi trudng
Ca0O + Si0, — CaSiO; ~ * DEdB vt bang kim loai noi khé réo:
2.2. San xuét thép - Thudng xuyén lau chiii cac dd vat bang kim loai, tranh dé kim loai ti€p xuc

moi truding am...
- Ché'tao hop kim it bi n mon:
- Hop kim c6 cho thém vao thép mét sG kim loai nhu crém, niken...

o Nguyén liéu: Gang, sat phé liéu va khi oxi.
o Nguyén tdc san xuét thép: Loai ra khoi gang phan Ién céc nguyén t6 C,
Si, Mn, ...
e Cdc phan unhg xdy ra trong lo cao:
— Théi khi O; vao 16 dung gang néng chay & nhiét dé cao. Khi O, oxi hoa Fe
tao thanh FeO. Sau d6 FeO sé ~xi hod mét s6 nguyén t6 khac C, Mn, S, P, Si.
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B. PHUONG PHAP GIAI BAI TAP

PHAN 1: CAU HOI LY THUYET

1. Phuong phap

Cau hai ly thuyét héa hoc thudng gap cac dang sau:
— Hoan thanh phugng trinh hda hoc.

— Hoan thanh so do phan Ung.

- Giai thich hién tugng.
— Diéu ché cac chat.

— Nhan biét cac chat.

- Tinh ché céc chat.
Dé giai quyét cac loai cu hdi nay hoc sinh can ndm viing mét s6 kién thic sau:
— Tinh chat hda hoc cac chat (chu y dén diéu kién xdy ra phan ung)

- Diéu ché céc chat
- Nhan biét cac chat phai qua 3 budc:

+ Trich mau thir, danh dau

+ Chon thudc thir
+ Hién tugng xay ra, viét phuong trinh héa hoc minh hoa. (vdi bai toan

nhan biét cac chat khi, chi qua 2 butc, khdng cd budc trich mau thu).
* Néu bai toan khong dung thudc thir thi phai lap bang xét méi quan hé
gilfa cac chat, sau d6 dung cac chat da nhan biét dugc lam thudc thir dé nhan

biét cac chat con lai.

* Vdi bai toan khong gidi han thudc thlr, khi nhan biét n chat thi ding téi

da (n - 1) thudc thr.

- D& tach cac chat, cd thé dung tinh chat vat ly nhu: tinh tan trong nudc,
trong rugu,... Néu dung hda chat dé tach cac chat trong hdn hap cé thé chon
hoa chat theo 2 hudng:

+ Hda chat chon tac dung vdi chét can tach tao ra san pham dang két

tua, bay hai,...

+ Hda chat chon tac dung vdi cac chét khac trong hon hdp tao ra két
tua hodc chat khi ma khéng tac dung vdi chat can tach.
Nhirng phan {rng dac trung caa kim loai va hgp chat caa kim loai ‘

dich duc)

Chéat can Thudc tha Hién tugng PTHH 1
nhan biét
Kim loai kiém, H,0 Dung dich trong suét | 2M + 2nH,0
kiém thd + Hy 1 — 2M(OH),
(riéng vdi Ca cho dung +nH1T
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(va hop chat)
(va hap chdd
2 (va hap chab)
(va hop chat)
3a (va hop chal)

Tam lén dlia | Ngon Itra do tia
Pt, r6i dét | Ngon Itra tim
trén den khi Ngon I(ra véng

khéng mau

Ngon Iira d6 da cam

Ngon Itra vang luc

hop chd®) | Dungdich [Kim loai tan + H,1 2AI + 2NaOH + |
kiém 2H,0
( NaOH, -
Ca(OH),) 2NaAlO, + 3H,71
D6t trong O, | Mau do (Cu) thanh mau | 2Cu + O, _
den (CuO) 2Cu0,
Dung dich |Kéttiatring + H,1 | Ba + H,S0; — |
H,S04 lodng BaSO; + H, 1
Dung dich | Két tua trang MgCl; + Na,CO;
kiém hodc -
mudi MgCO; | + 2NaCl
cacbonat
Dung dich | Két tua trang xanh
OH™
KMnO4 (H*) | Thudc tim bi mat mau
OH™ Két tua nau do
Goks Két tua nau do
» Co khi thodt ra
cr Mau vang nau
cr Két tla trang
Chotirtlr | Lic dau xudt hién két
dung dich | tla mau trang, sau dé
NaOH dén du| tan trong NaOH du.

Cau hoi

B

ey

dgng dan
", En 1
= Trich mau thir,

, Fe, Ag dang bdt, riéng biét.

danh dau.

1 1. Trinh bay 3 phudng phap hda hoc khac nhau dé nhan biét cac kim loai
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— Thudc thir: dung dich NaOH,
— Cho lan lugt tirng kim loai tac dung véi dung dich NaOH.
Hién tugng xay ra: Co khi bay ra, chirng té cé phan (ng, kim loai phan ing
doé la Al

2Al + 2H,0 + 2NaOH — 2NaAlO; + 3H,

— Cho hai kim loai con lai [an lugt tac dung vdi dung dich HC, trudng hop
nao phan (g cd khi bay ra la Fe. Khéng c6 dau hiéu phan (ing la Ag. C6 the
lap bang dau hiéu phan Ung sau:

Fe + 2HCI —» FeCl, + H;

Cich 2:

— Céc budc nhu trén.

— Cho tirng kim loai (mdi kim loai mét i6) tc dung vdi dung dich axit HC|,
kim loai nao khdng tan do chinh la Ag.

PTHH:

Fe + 2HCI —» FeCl; + H?t
2Al + 6HCl — 2AICl; + 3H*t

Cho hai kim loai con lai tac dung vdi dung dich NaOH thdy c6 khi thoat ra,
vay kim loai tan chinh Ia Al

PTHH:

2Al + 2NaOH + 2H,0 — 2NaAlO; + 3H;?T

Fe khdng tac dung vdi dung dich kiém.

Cach 3:

Cho ting kim loai (mdt if) vao axit H;SO4 gic ngusi- Trudng hap kim loai tan
ra, c6 khi mau ndu bay ra, ta nhan dugc kim loai Ag.

Cho 2 kim loai con lai [an lugt tadc dung vdi dung dich NaOH. Trudng hap
phan (g co khi bay ra dé chinh la Al, kim loai con lai la Fe

Ag + 2HNO;dic — AgNO; + NO,T + H,0
Cau 2. Hoan thanh céac phuang trinh phan ing sau:

1. Mg +
2.... + AgNO; —>

. —> MgCl, +

+ Agd

8. nigZr#ic, » ol 5l udZNO
4, Cu + ... ‘—°> CuCl,
B GrORRUL e

oL

vﬂuﬁ’ng dan:
Hoén thanh cac phuong trinh phan Ung trén

1. Mg + 2HCI —— MgCl; + H;?T
2.Cu + 2AgNO; —— Cu(NO3); + 2Agl
1 & 3. 2Zn.+ 0, , 27n0
r " i o o D ol o,
| i IR - X
“ 3. Cho céc kim loai Cu, Al, Fe, Ag. Nhitng kim loai nao tac dung dudc vdi
~ dung dich axit HCl. Nhitng kim loai nao tac dung dugc véi dung dich axit
* H,S04 (103ng), dung dich CuSO,, dung dich AgNOs, dung dich KOH? Viét cac
, phu'dng trinh héa hoc minh hoa.
 Hudng dan:
AI Fe tac dung dugc vdi dung dich axit HCI
2AI + 6HCI — 2AICl; + 3H, T
B . Fe + 2HCI — FeCl, + H, 1
{Fe Cu, Al, tac dung dugc vdi dung dich axit H,SO4
i 2Fe + 3H,SO; — Fey(S04); + 3H T
2Al + 3H,S0; — A'z(SO4)3 + 3H, T

, Cu + 2H,S0,4 e CuSO; + SO, T + 2H,0
Al Fe tac dung dugc vdi dung dich CuSO,4
R 2Al + 3CuSO; — Aly(SO4); + 3Cu
. Al, Fe, Cu tac dung dudc vdi dung dich AgNO;
Al + 3AgNO; — AI(NO:;); + 3Ag
', Fe + 2AgNO; — Fe(NOs), + 2Ag
E | Cu + 2AgNO; — Cu(NOs), + 2Ag
G\l 0 Al tac dung vdi dung dich KOH,
«.‘ 2Al + 2KOH + 2H,0 — 2KAIO, + 3H, T
U 4. Viét phudng trinh héa hoc clia phan (ing xay ra khi cho mét mau nho
Kali tac dung vdi dung dich FeSO,.
" Huﬁ’ng dan:
K 1a kim loai hoat dong héa hoc manh, K tac dung véi H,O (cd trong
g dich FeSO,) tao ra kiém, sau dd kiém mdi tac dung vai FeSO4
- PTHH: 2K + 2H,0 — 2KOH + H,T

2KOH + CuSO; — K,SOs + Cu(OH),+
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Cau 5. 1. Viét cac phudng trinh héa hoc ctia cac phan (ng thuc hién chudi
bién hoda sau:

A —U. Al S04 you)3 =) 5 NaAlO,

Al O3
2.Tai sao khong dung dung cu bang nhém dé chira dung dich kiém?
Hudng déan:
1. Céc phuong trinh phan (g thuc hién chudi bién héa
1. 2Al + 3H,50, — Al(SOs); + 3H,T
Al(SO4); + 6NaOHuiaasy — 2AI(OH);d + 3Na,SO,
Al(OH); + NaOH — NaAlO, + H,0

aAF Yy nigdy e e,
ALO; + 2NaOH — 2NaAlO,+ H,0
6. 2AI(OH); —° > ALO; + 3H,0

2. Ta khéng dung dung cu bang Al d&€ dung dung dich kiém, vi Al ¢ phan
(fng hdéa hoc vdi dung dich kiém.
Vi du:

“va oW

2Al + 2H,0 + 2NaOH — 2NaAlO, + 3H,7
Cau 6. D€ lam sach kim loai Cu ¢ lan tap chét Zn, Sn va Pb. Ngudi ta khudy
kim loai nay vdi dung dich bao hda CuSO,. Hay giai thich phuang phap lam
sach nay.

Hudng dan:

Do kim loai Cu khéng tan trong dung dich CuSO,, chi ¢ cac tap chat phan
(g vdi CuSO, . Cac phuong trinh héa hoc xay ra:

Zn + CuSO; — 2ZnSO; + Cu
Sn + CuSO; — SnSO4 + Cu
Pb + CuSOs —» PbSO4 + Cu
Cau 7. Dung dich mudi FeSO4 va dung dich musi Fey(SO4); dudc dung trong
hai &ng nghiém khac nhau. Lam thé nao dé phan biét dugc hai dung dich
do? Viét cac phuong trinh hda hoc cla phan (ng.

Hudng dan:

Cho vao mdi 6ng nghiém mét it dung dich KOH. Ong nghiém nao tao ra két
tia mau ndu do ctia Fe(OH); thi dd la Fey(S04)s. Trudng hgp 6ng nghiém tao
két tia mau trdng xanh, hda nau trong khdng khi dé 1a 6ng nghiém dung
FeSO4:
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! Fex(SO4); + 6NaOH —> 2Fe(OH); + 3Na,SO,
FeSO; + 2NaOH — Fe(OH), + Na,S0,4

4 8. Viét cac phuong trinh phan (ing theo sd d6 bién hda sau:

‘ 3 +JZ\‘ +
3 B

frong dé A, B, X, Y, Z, T Ia céc chét khac nhau. Xéc dinh A, B, X, Y, Z, T.
Hu'dng déan:

Phuong trinh hdéa hoc clia cac phan (fng theo sa dé bién hoa trén la:
Fe0s + 3CO Y, 2Fe + 3CO,

Fe + CuCl, - FeCl, + Cu

| Fe03 + 6HCI - 2FeCl; + 3H,0

" 2FeCl; + Cu — 2FeCl, + CuClh

" Vay: X cothé la CO, H,, Al, C,...

. TcothélaCu, KI

B AlaFe

Y 13 CuCl

 BlaFeC

. ZlaHa

k 'Cé thé diéu ché Fe b&ng cach khir sat oxit sdt theo cac phan (ing sau:
B0, + CO _° ,Fe + A

B0, + H, _° ,Fe+ B
i/
.Fe0; + AL —° , Fe + D

D 5 AR g Y

B - C L, Fe + A

‘ thanh phuong trinh héa hoc cla cac phan (g trén. Theo em phan
Ng nao dugc dung dé san xudt gang tr quing sat?

,i."/‘ g dan:

' E thanh phuong trinh hda hoc cla cac phan (g trén:

Fe;0; + 3C0 _° ,2Fe + 3CO,

2Fe0; + 3H, —° , 2Fe + 3H,0

Fe0; + 241 Y, 2Fe + ALO;

;
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4.3Fe 0, + 2y Al 2, 3xFe + yAlO;
Y

5.Fe0; + 3C —Y _, 2Fe + 3CO;

Phan (fng dugc ding dé san xudt gang tir quéng sét la: phan (fng 1.

Cau 10. Hay phan biét FeS, FeS,, FeCO;, Fe,0; riéng biét badng mét thudc thir,

Hudng dan:

— Trich mAu thtr, danh dau.

— Chon thudc thir: Dung dich HCI.

— Cach lam:

Ta 6 thé dung HCl dé phan biét cac chat da cho:

+ Cho dung dich HCl vao céac chat d6, cd mét chat lam xuat hién khi my;
tritg théi bay 18n dd la FeS. C6 mot chat lam xudt hién khi mui trirng théi bay
Ién va sinh ra chat rdn mau vang do la FeS,. C6 mét chét sinh ra khi khong
mui bay |én, do la FeCOs. Chat con lai la Fe;0;.

+ Cac PTHH:

FeS + 2HCI — FeCl, + H,ST (mui tring thd)
FeS, + 2HCI — FeCl, + H,ST + Sy (mau vang)
FeCO; + 2HCI — FeCl, + H,0 + CO,T (kA khdng mau)
Fe,0; + 6HCI — 2FeCl; + 3H,0
Cau 11. Hay phan biét Na,0, Na,0,, Mg, Cu riéng biét bang mét thudc th.

Hudng dan:

— Trich mau thlr, danh dau.

— Chon thudc thir: H,0.

— Cach lam:

Cho ca 4 chét vao H,0. Cé mét chét tan trong H,0 va xuat hién khi bay lén
dé 1a Nay0,, cd mét chat chi tan trong H,O dd la Na,O. Cu va Mg khdng tan
trong nudc.

PTHH:

Na,0 + H,0 — 2NaOH

2Na;0, + 2H,0 — 4NaOH + 0,7
L4y khi O, vira mdi sinh ra d6t vdi hai chét ran con lai, chdt nao chdy vdi
ngon Iira rdt sang thi d6 & Mg, chét ndo chay tao thanh chét rén mau den thi
do la Cu.
PTHH: A
2Mg + 0, — 2MgO
2Cu + O, — 2CuO (chdt rdn mau den)

9()

ay 12. C§ céc dung dich AICl, NaCl, MgCl, H;SO,. Chi dugc ding thém 1
“+hudc thir, hdy nhan biét cac cac dung dich dé.

. Hu®ding dén

" _ Trich mau thtr, danh dau.

B Chon thudc thir: Dung dich NaOH.

~ _ Céch lam:

~ cho dung dich NaOH vao céc dung dich da cho, ta thdy: Cé mét dung dich
120 két tia sau do tan trong NaOH 4, la dung dich AICI.

| PTHH:

3NaOH + AICl; —> 3NaCl + AI(OH)s4

NaOH + AI(OH); — NaAlO, + 2H;0

( 'C6 mét dung dich tao két tla trang khéng tan do6 la MgCl,.

PTHH:

) 2NaOH + MgCl, —> Mg(OH); + 2NaCl

.'.u o dung dich chat tan NaAlO, vira tao thanh vao hai mau thir cia dung
dich con lai 14 H,SO, va NaCl, mau nao lam xudt hién két tua tréng lai 1a H,S04
nu con lai 1a NaCl.

PTHH:

N INaAIO, + H,S0; + 2H,0 — 2AIOH);V + NaySOs,

ju 13. Cho 4 kim loai dui dang bot gom Mg, Al, Fe, Ag dung trong 4 lo mat
“nhan. Dung phuong phap hda hoc nhan biét cac kim loai trén. (Gdc dung
f’w vé hda chét ddy du, va co thé su dung khong khij.

" Hudng dan:

~ — Trich mAu thir, danh dau.

. Chon thudc thir: Dung dich NaOH, HCI.

= Céch lam:

+ Cho dung dich NaOH vao hén hop kim loai thi cd mét kim loai tan, dé
'\ PTHH:
d JAl + 2NaOH + 2H,0 —> 2NaAIO; + 3 H, T

~ + Cho dung dich HCl vao 3 kim loai con lai thi chi cé Ag khéng tan, hai
ir loai con lai tan.

~ PTHH:

¢
il

Mg + 2HCl - MgCl, + H,T

Fe + 2HC — FeCl, + H.T
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+ Tiép tuc cho dung dich NaOH vao dung dich (san phan (g vdi HCl &
trén) thi dung dich nao tao két tua trang Mg(OH), dé la MgCl,, dung dich tao
két tua trang xanh Fe(OH), hda ndu trong khéng khi d6 1a FeCl,. Tir dé ta
nhan ra cac kim loai ban dau

PTHH:
MgCl, + 2NaOH — Mg(OH),4 + 2NaCl.

FeCl, + 2NaOH — Fe(OH),4 + 2NaCl.

Cau 14. Hay phan biét Na, Ba, Cu bang phuong phap hda hoc.

Hudng dan:

- Trich mau thtr, danh dau.

- ChQn thudc thr: H,0, H,S0,.

- Cach lam:

+ Cho hén hgp ba kim loai vao H,O thi Na, Ba phan ng manh liét véi

H,0 tao thanh dung dich NaOH, Ba(OH), va khi H, T, Cu khéng phan (ng. Ta
nhan ra dugc Cu.

PTHH:

2Na + 2H,0 — 2NaOH + H,?

Ba + 2H,0 — Ba(OH), + H,T

+ Cho dung dich H,SO4 vao hai dung dich tao thanh & trén, dung dich
nao tao két tua tréng la dung dich Ba(OH), ta nhan ra dugc kim loai Ba, kim
loai con lai la Na. tao BaSO, két tlia con Na,SO, tan

PTHH:
Ba(OH), + H,SO, — BaSOs4 + 2H,0
Cau 15. Hay phan biét S, Fe, C, CuO bang phuong phép hda hoc.
Hudng dan:
— Trich mau thtr, danh dau.
— Chon thudc thir: O, khdng khi, dung dich HCI, dung dich Ba(OH),.
- Céch lam:

+ Nung cac chat da cho vdi O, ctia khdng khi thi chdt nao chay trong O,
sinh ra chat rdn mau ndu do (Fe,03) dé la Fe. Chét nao khéng phan (g, van
gill nguyén mau dé la CuO. Chat nao chay trong O; sinh ra khi, thi chit ban
dau la Sva C.

PTHH: .
4Fe + 30, —» 2Fe,0; (néu do)
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S + 0, » so;T

4 C + 0, » CO,T
J Qo khéng chay trong O, nén van cé mau den.
+ Cho hai khi qua dung dich KMnO,4 thi 6 mét khi lam mat mau dung

thUOC tim do6 la SO,, khi con lai khdng lam mat mau dung dich thudc tim

,Ag Ta nhan biét dugc SO,, qua dé nhan biét dugc S.

PTHH:
& 550, + 2KMnO,4 + 2H,0 — 2MnSO,; + K;S04 + 2H,S0;.
1 16. Hay phan biét Na,C0;, NaHCOs, CaCO; béng phudng phap héa hoc.

D
|

- Tnch mau thir, danh dau.

Chon thudc thur: H,0, dung dich CaCl,.
'r 4ch lam:
~ + Cho ca 3 chét vao H,0 thi nhan biét dugc CaCO5 do CaCOs; khéng tan
1g nudc. Hai chat con lai tan trong nudc thanh dung dich.
“}f Cho hai dung dich Na,CO; va NaHCO; vao CaCl,, chat nao cho két tla
1 thl do la Na,COs, chat con lai 1a NaHCOs, khéng phan (rng vdi CaCl,.

, Na,CO; + CaCl, — CaCOs{ + 2NaCl

4 17. Trinh bay phuong phap hda hoc tach riéng tirng kim loai Ag, Cu ra
| hén hop clia ching.

ludng dan:

a c6 so do tach cac kim loai nhu sau:

Ag + 0, + HCI CuCl,
Cu aét chay, loc Ag y
phan dung dich CuCl, ta dugc kim loai Cu.

~ Céch lam:
Cho hdn hap 2 kim loai tdc dung hoan toan vdi O,, hda tan chat ran tao ra
h‘ﬂ dung dich HCl 4, loc tach dung dich thu dudgc, cd can, rira sach, lam khd
'- tan trong nudc roi dem dién phan dung dich CuCl; ta dugc kim loai Cu:
Cac PTHH:
2Cu + 0, —» 2Cu0
Cu0O + 2HCI — CuCly

4 CuCl,

+ H,0
S TR Sy o
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Cau 18. Néu phuong phap héa hoc tach Al ra khéi hén hgp: Al, Cu, Ag, Pb.

Hudng dan:

— Cho dung dich NaOH 4, vao hon hgp ban dau, loc 18y dung dich thu dugc,
Do trong cac kim loai ban dau chi c6 Al tan trong NaOH 4, nén dung dich say
phan (g gom NaAlO, va NaOH 4. Suc CO, vao dung dich d6 thu dudc két tia
AI(OH)s. Loc I&y két tlia va nung dén khdi lugng khdng ddi ta thu dugc AlL0,,
Pién phan ndéng chay Al,05 ta thu dugc Al tinh khiét.

— Cac PTHH:

2Al + 2NaOH + 2H,0 — 2NaAlO, + 3 H,T
NaAlO, + CO, + 2H,0 — AI(OH);4 + NaHCO;

2AI(OH); —“—> ALO; + 3H,0

A, O; —% 5 2Al + 3/20,
Cau 19. Trinh bay phuong phap hdéa hoc tach riéng timng oxit SiO;, Al,0s,
Fe,0; ra khoi hdn hap clia ching.
Hu'dng dén:
— Cho hdn hdp céc oxit ban dau tac dung véi dung dich axit HCl, ta thay:
+ SiO, khdng tac dung vdi HCl, vay loc chat ran khdng tan thu dugc SiO,.
Cac PTHH:
Al,O; + 6HCI — 2AICI; + 3H,0
Fe,0; + 6HCI — 2FeCl; + 3H,0
+ Dung dich hdn hgp AICl;, FeCl; thu dugc cho tac dung vdi dung dich
NaOH 4, ta thu dugc dung dich NaAlO,, NaOH ¢4, va két tia Fe(OH);. Loc két
tla, nung & nhiét do khéng déi thu dugc Fe;03. Dung dich con lai suc CO, vao
thu dudc két tia Al(OH)s. Loc Idy két tia va nung dén khéi lugng khéng ddi ta
thu dugc Al,Os.
Cac PTHH:
3NaOH + FeCl; — 3NaCl + Fe(OH);¢

3NaOH + AICl; — 3NaCl + AI(OH);Y
NaOH + AI(OH); — NaAlO, + 2H;0.

NaAlO, + CO, + 2H,0 — AI(OH);Y + NaHCO;.
2AI(OH); —~—> ALO; + 3H;0.
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:‘”‘ 0: Hoan thanh sg d6 phan (ing:

FeCl; — Fe(OH)3 — Fe,0; — Fez(SO4)3 —
N03)3 — Fe(NO3); — Fe;0;

mefng dan:

R Fe + 2HCl — FeCl; + H;

~ FeCl, + Zn — Fe + ZnCl,

 2FeCl; + Cl, — 2FeCl;

. 2FeCl; + Fe — 3FeCl

 FeCl; + 3NaOH — Fe(OH)3| + 3NaCl

- A '—'_A FeC|2
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~ 2Fe(OH); ——> Fe;05 + 3H,0

4 ﬁ Fe,03; + 3H,S04 — Fey(S04); + 3H,0

o Fey(S04); + 3Ba(NOs); — 2Fe(NOs); + 3BaSO4|
~ 2Fe(NOs); + Fe — 3Fe(NOs),

| 2Re(NOy), ——> Fes0 + NOsT + 3031

PHAN 2: BAI TOAN HOA HQC

; ‘ong phap tang giam khdi lugng
1‘ ong phap

w | vao su tang hodc giam khéi lugng khi thuc hién qua trinh chuyén hod
L?: @y nhiéu mol chat phan (ng thanh mét hay nhiéu mol san pham tao
Ih, tir d6 ta cd thé tinh dugc s6 mol cac chat tham gia qua trinh phan (ing
In pham.
huong phap téng giam khéi lugng cling dugc ap dung khi biét dugc s6
'C4c chat tham gia phan (ing (hodc s6 mol cdc san phdm tao thanh) sau
"‘(mg dé tinh khéi lugng tdng ho#c giam.
- 0 sd cua phuong phap:
xét vi du sau day:
Khi cho kim loai Zn vao dung dich CuSO, s& xay ra phan (ng:
B Zn + CuSO; — ZnSO4 + Cu

1 mol : 65g 649

Gia thiét tat ca Cu thoat ra déu bdm vao thanh Zn, ta thdy khdi lugng
nh Zn s& téng 1én, vi cr 1 mol Zn phan (g (cd khdi luong 65 gam) s& thu
ol
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dugc 1 mol Cu (co khdi luong 64 gam) thi khGi lugng thanh Zn sé giam (65 -
64) = 1 gam. Dua vao su chénh léch vé khéi Iugng, ta c6 thé tinh cu thé 5
mol ctia Zn, CuSO4 da phan (rng ciling nhu s6 mol ctia Cu va ZnSO, tao thanh
Ngudc lai, néu biét s6 mol Zn va CuSO, tham gia phan (rfng ta s& tinh duge
khéi lugng thanh Zn tang thém bao nhiéu gam. . &
Cic dang bai tip thudng gap: §
1. Phan ung cua kim loai vdi axit A
2. Phan ung cua kim loai vdi dung dich mudi
3. Phan ung cua oxit kim loai vdi axit
4. Phan ung cua oxit kim loai vdi cdc chat khu nhu CO, Hs . .
2. Cac trudng hgp ap dung
2.1. Phan ung cua kim loai vdi axit.

2: Hoa tan hoan toan 1,1 gam hén hgp bét hai kim loai Fe va Al can x ml
dung dich H;SO4 0,2M ieang. Sau phan (mg thu dugc dung dich D va khi
K 6ng mau E. Cb can dung dich D thu dugc 4,94 gam mudi khan. Tinh thé
tich khi E thoat ra (J dktc).
=
gng dan:
s0 bai ra ta cé cac PTHH
2Al + 3H,SO; — Al(SO4); + 3H,T
‘ Fe + H,S0, — FeSO; + HzT
B n. =n_,;m = m +m
] Cé Hy 5024 ¢ Mmuéi kim loai SO%

= - = 3,84
msoi_ 4,94 -1,1 = 3,84 gam

3,84
Vi du 1: Hoa tan hoan toan 5,5 gam hén hgp bét X gom hai kim loai Al v3 Noo2- = £ (mol).
Fe trong dung dich HCl 4, sau phan (ng thay khéi lugng dung dich ting lén = 0,04 mol
5,1 gam.

= 0,04x22,4 = 0,896 (lit) = 896 ml.

Tinh thanh phan % vé khéi lugng cla hai kim loai trong hon hap X. Vi,

Wgiaio: , Phén rng cua kim loai vdi dung dich mudi

T T u 3: Nhing thanh Zn va thanh Fe vao cung mét dung dich CuSO,. Sau 1
2Al + 6HCI — 2AICl; + 3H,T (1) th ‘ gian, nhéc hai thanh kim loai ra, thi trong dung dich thu dugc Cy cla
Fe + 2HCI —FeCl, + H,T 2) 0s béng 2,5 [An Cy clia FeSO,4. Mat khac khdi lugng dung dich giam

1 gam.

xac dinh khdi lugng Cu bam trén mdi thanh kim loai.
udng dan:

)8t s6 mol CuSO,4 da phan (ng vdi Zn, Fe [an lugt la a, b.

g

Theo dinh luat bao toan khéi lugng ta co

Mddting = Mkimioai — My

2
~ My, = 55-5,1 =0,4gam

0,4 L n
- = 0,2 (mol) Theo gia thiét ——% = 2,5 + CuSO4

L n FeSO4

—)nsz

Goi s6 mol Al va Fe trong hon hap X [an lugt 1a a va b, theo bai ra ta c6 hé PT.

L > —=25->a-25b =0 (¥
JZ7a+56b-5,5 {a=0,1

i b

Ta c6 hé phuang trinh: l g - b=0.05 PUHH xay ra
i Zn + CuSO; — 2ZnSO; + Cu (2)
— My = 2,7gam; mg = 2,8 gam | P 4 0USO, -5 FESOLS Cu 3)
Vay: Phan trdm vé khéi lugng cta kim loai trong hdn hop X 13 2n pham tao thanh 13 7504, Fe SO4
Y%omp = g’—; x 100% = 49,1 %; %me = 50,9 %. .- 20 téng giam khdi lugng thi:
* i Iugng dung dich téng do Zn phan (ing la:
§ a.(65=%4) gam

\ _ 97
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Hu'dng dan:
Goi CTPT cua oxit sat la Fe,O,, ta c6 PTHH
toc

Fe.Oy + yH, ——— xFe + yH,0 (1)
3,2
Motrongoxit = Moxt — Mpe =3,2gam — np = E = 0,2 (mol)
8,4
— Mee =11,6 —3,2 =8,4gam — ng = —5? = 0,15 (mol).

—Nre:No = 0,15:0,2= 3:4 — CTPT cla oxit st |1a Fe;0;.
I1. Phudng phap phan tir khdi, nguyén tir khdi kim loai trung binh
1. Phuong phap

— Bai toan cho hdn hgp hai nguyén t& (hodc hop chét cua hai nguyén t& do)
€6 cung hda tri cé tinh chat hod hoc giéng nhau tac dung vai hgp chat nao dg
(axit, bazo' hay mudi ...), sau phan (fng thdy thoat ra x lit chat khi hodc thy
dugc y gam mudi.... Bai toan dat ra la tim tén nguyén t6 hodac CTPT hdp chat
do. Pé giai loai todn nay ta cé thé ding phuong phép trung binh, dé hiéu o
phudng phap ta xét mét s6 vi du minh hoa sau.

— Cac cong thirc tinh nguyén tir khéi (hodc phén tu’ khdi) trung binh

M = (1)
Mhh

M=M(MI<M<MZ) )
n, +n,

M =Mp.a; + Mua, + ..Mua, (3)

(7Trong do a,, a;, . a, ld % s6 mol hay thé tich cac chat cd tong = 100% = 1)
2. Cacviduy -
Vi du 1: Cho 4,6 gam hdn hgp gdm Rb va mét kim loai kiém R tac dung vdi
nudc, thu dugc dung dich kiém D. D& trung hoa dung dich nay can diing 800
ml dung dich HCI 0,25M.
1. Xac dinh tén kim loai R.
2. Tinh thanh phan % vé khéi lugng clia hai kim loai trong hén hgp ban dau.
Hudng dan:
1. Goi cdng thirc chung clia hai kim loai la M
PTHH: 2M + 2H,0 —» 2MOH + H,
MOH + HCl - MCl + H,0

Nkmioat = N Mon = 0,8 x0,25 = 0,2 (mol).

(1)
(2

100

. Mgy =85 > 23 nén nguyén tu khdi ctia kim loai kiém R < 23
st khac R 1a kim loai kim — R la Li (M = 7)
Goi s& mol ctia Rb va Li trong hdn hgp [an lugt la x va y.

85x+7y 4,6 x = 0,041 mol
a c6 hé phuong trinh -

+y=0.2 y = 0,159 mol
. Oomey = M < 100% = 75,76%
46
%my = 24,24%.

u 2: Cho 3,3402 gam hdn hgp hai kim loai A, B & hai chu ki ké ti€p nhau
u'nuoc nhém II A tac dung hét vdi dung dich axit HCl du/thdy thoat ra
: 344 lit khi H, (dktc). Tim tén hai kim loai trén.
ing dén:

0i cong thirc chung clia 2 kim loai A, B la M, theo bai ra ta c6 PTHH:

. M + 2HCI —» MCl, + H, (1)
1,344
= n, = 224 = 0,06 (mol)
uyén tr khéi trung binh clia hai kim loai d6 la :
L §5.67 = A <5567 <B
( 0,06
Do hai nguyén t& thudc nhém IIA va & hai chu ki lién tiép
> A=40; B= 87

:Ala:Ca(M=40) vaBla: Sr(M=87)

C. BAI TAP AP DUNG
: Hay hoan thanh cac PTHH sau:
" Al(r) + - Alz(504)3(dd) + H; (k)
2... + BaClye - BaSOsy +
3. AlClygy + KOH@gy —» .. + KCI (g
4. A(OH);¢y — ALO3( +
2 — Alp+ O
q Al + —  ALOsy

/. Al,O; n + HN03(dd) — AI(NO3)3(¢¢) L g
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H, (dktc). Tinh khdi lugng mudi khan thu dudgc sau khi c6 can dung dich D.

Bai 24: Hoa tan hoan toan 5,0 gam hdn hgp hai kim loai hoat déng A va B
trong dung dich axit HCl 4, thu dugc dung dich D va x mol khi H, (dkto). ca
can dung dich D thu dudc 5,71 gam hdn hdp mudi khan. Tinh x.

Bai 25: Cho 6,08 gam hén hgp NaOH va KOH tac dung véi dung dich HCI (v
duj) thu dugc dung dich D. C6 can dung dich D thu dudgc 8,3 gam hdn hap
mudi. Tim s6 mol ctia NaOH va KOH trong hdn hap.

Bai 26: Nhung mét thanh Cu nang 9,8 gam vao 400 ml dung dich AgNOs 0,1M,
Sau mét thdi gian, Idy thanh Cu ra khoi dung dich va can lai thay khGi lugng
thanh Cu la 12,08 gam. Hay tinh Cy clia dung dich AgNO; sau phan (ng.

Bai 27: Hoa tan 40,9 gam hdn hgp hai mudi A,CO; va BCOs trong dung dich
axit HCl 4 thu dugc dung dich D va 6,72 lit khi CO, (dktc). C6 can dung
dich D, tinh khéi lugng mudi khan thu dugc.

Bai 28: Ngam mét thanh Zn vao 200 ml dung dich AgNO; 0,1M. Sau mét thai
gian 1dy thanh Zn ra, sau d6 cho dung dich axit HCl vao dung dich vira thu
dugc thi khong cd hién tugng gi xay ra. Hoi sau thi nghiém khdi lugng
thanh Zn tang bao nhiéu gam?

Bai 29: Cho 72,6 gam hdn hdp A gdm ba mudi CaCOs, Na,CO5 va K,COs tac
dung hét vdi dung dich axit HCI, thu dugc 13,44 lit khi CO, (dktc). Tinh khdi
lugng hdn hgp mudi clorua thu dugc.

Bai 30: Ngam mdét thanh kim loai Pb trong dung dich AgNO3, sau mét thdi
gian khdi lugng dung dich thay déi 0,8 gam. Sau thi nghiém khéi lugng
thanh Pb tang x gam. Tim x. (Gia s tat ca kim loai thoat ra déu bam vao
thanh kim Pb)

Bai 31: Hon hgp A gém hai kim loai Fe va Zn. Lay 2,98 gam hdn hop A cho
vao binh dung 200 ml dung dich axit HCl 1,0 M, sau khi phan (fng hoan
toan cd can hdn hgp trong binh (trong diéu kién khéng cd 0y) thu dugc
6,53 gam chat ran. Tinh thé tich khi H, giai phéng (dktc).

Bai 32: Ngam mét thanh Fe trong dung dich CuSO4. Sau mét thdi gian phan
(g, 13y 14 Fe ra, rira nhe, lam khé va can lai thdy khéi lugng tang 1,6 gam.
Hay tinh khéi lugng Cu bam vao thanh Fe.

Bai 33: Hoa tan mét it hdn hgp A gdm hai kim loai kiém X, Y (X, Y thudc hal
chu ki lién tiép trong bang tudn hoan) vao nudc thu dugc dung dich D va
0,336 lit khi H, (dktc). Cho ung dich axit dHCI 4 vao dung dich D, sau dé co
can dung dich san pham thu dugc 2,075 gam hdn hgp mudi khan. Xac dinh
tén hai kim loai X va Y.
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I, 34: Hoa tan hét 4,60 gam hdn hgp hai mudi cacbonat cta hai kim loai X
3 Y (X, Y/ hai kim loai k€ tiép nhau trong nhom ITA) bang dung dich axit
HCI du thu dugc 1,12 lit CO, (dktc).

'Hay xac dinh tén hai kim loai X va Y.

 35: Chia m gam mét hon hap A gdm Fe,0; va Fe thanh 2 phan béng nhau:

" _ ph3n 1. Cho khi CO 4 di qua & nhiét do cao thu dugc chét ran cé khai
ng giam 4,8 gam so vdi hon hgp ban dau.

_ Ph3n 2. Ngam trong dung dich CuSO4 4y, sau phan (ng khdi lugng chat
A ‘ﬁng thém 0,8 gam.

Tim m.

,36 Dung dich D chira hai mudi AgNO; 1,0M va Cu(NO3); x M. Cho 500 ml
‘ung dich D tac dung vdi 24,05 gam hon hgp A gdm KI va KCl thu dugc 37,85
m két tua va dung dich E. Ngam mét thanh Zn vao dung dich E, sau khi
phan (fng két thic phan (ng 1dy thanh Zn ra, rira sach can than va can lai
3y khéi lugng thanh Zn téng thém 22,15 gam.

T'nh thanh phan % vé khéi lugng cla hai mudi KI va KCl trong hdn hap A.
N'o‘ng dd Cy clia Cu(NOs), trong dung dich D.

37 Khi cho 3,10 gam hon hgp hai kim loai kiém X, Y (biét ching & hai
chu ki ké tiép nhau trong bang tudn hodn) tac dung vdi 47,0 gam nudc thay
thodt ra a lit khi H, (dktc). Dung dich thu dugc cd tong ndng dd % cac chat
"r n 14 9,6%.

1. Hay tim a.

2. Xac dinh tén hai kim loai kiém X, Y.

, .38. Hoa tan hoan toan 17,0 gam hdn hgp A chira hai kim loai kiém X, Y
thudc hai chu ki lién tiép vao nudc, sau phan (g thu dugc 6,72 lit khi H,
(dkto).

1. Xac dinh tén hai kim loai kiém X, Y.

’2 Xac dinh thanh phan % vé khdi lugng cta mdi kim loai trong hén hap A.

i 39: HON hop X gdm hai mudi cacbonat ctia hai kim loai A, B (4, 8 la hai
4 kim loai ké tiép nhau trong nhom IIA). Hoa tan hoan toan 3,6 gam hon hap
X trong dung dich HCl 4, thu dugc khi Y. Cho toan bd khi Y hap thu hoan
toan vao 3,0 lit dung dich Ca(OH), 0,015 M, két thic phan Ung thu dugc
- 4,0 gam két tda.

' 1. Xac dinh hai kim loai A, B.

2. Xac dinh thanh phan % vé khdi lugng clia cc mudi trong hon hap X.
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Bai 56: Tron 5,4g Al vdi 4,8g Fe,0; réi nung néng dé thuc hién phan
(rng nhiét nhém. Sau phan (*fng ta thu dugc m(g) hén hgp chét ran,
Tim gia tri m la gam.

Bai 57: C6 2 1a sat khdi lugng bang nhau va bang 11,2g. Mét 1 cho tac dung
hét vdi khi clo, mét 1& ngdm trong dung dich HCl du. Tinh khéi lugng s3t
clorua thu dugc.

Bai 58: Cho 17,5 g hdn hgp gom 3 kim loai Fe, Al, Zn tan hoan toan trong
dung dich H,SO4 0,5 M ta thu dugc 11,2 lit khi hidro (dktc). Tinh thé tich
dung dich axit t&i thi€éu phai dung va khdi lugng mudi khan thu dugc.

Bai 59: HOn hgp A gdm FeO, Fe;0, Fe;0s. Nung néng m(g) hén hap A trong
dng sUr roi cho ludng CO di qua. Sau khi két thic thi nghiém, ngudi ta thy
dugc 20,4 g chat ran B va 8,96 lit khi D & dktc, cd ti khdi so vdi H, la 20,
Tinh gia tri cta m.

Bai 60: Nung 13,4 gam mudi cacbonat ctia M hda tri II, thu dugc 6,8gam mat
chét rdn va khi X. Cho X hap thu vao 75ml dd NaOH 1M. Tinh khGi lugng
mudi khan thu dugc.

Bai 61: DSt chay hoan toan 4,04 gam mét hon hgp kim loai gém Al, Fe, Cu
thu dudc 5,96 gam hon hop 3 oxit. Hoa tan hét hdn hgp 3 oxit béng dung
dich HCI 2M. Tinh thé tich HCl can dung.

Bai 62: Hoa tan hoan toan hdn hgp gdm 0,27 gam bot nhém va 2,04 gam bot
Al,0; trong dung dich NaOH du thu dugc dung dich X. Cho CO, du tac
dung vdi dung dich X thu dugc két tia Y, nung Y & nhiét do cao dén khoi
lugng khdng ddi thu dudc chét ran Z. Tim khéi lugng cua Z?

Bai 63: DGt chay 6,72 gam bot Fe trong khdng khi thu dugc hdn hgp X gom
FeO, Fe;04, Fe,0;. D& hda tan X can ding vira hét 255ml dung dich chira
HNO; 2M, thu dudc V lit khi NO, (san pham khtir duy nhét, do dktc). Tim gia
tri V lit thu dugc.

Bai 64: Lay a mol NaOH hap thu hoan toan 2,64 gam khi CO,, thu dugc dung
200ml dung dich D. Trong dung dich D khéng con NaOH va ndéng dé cua
ion CO5%" 14 0,2 mol/I. Tim s6 mol ctia a?

Bai 65: Hon hop chat X gom 0,1 mol Fe,0; va 0,1 mol Fe;04. Hoa tan hoan
toan X bang dung dich HCl du, thu dugc dung dich Y. Cho NaOH du vao Y,
thu dugc két tua Z. Loc 1dy két tua, rira sach roi dem nung trong khéng khi
dén khi khéi lugng khéng déi thu dugc m gam chét rdn T. Tinh khéi lugng
chat radn T thu dugc.
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i 4: Hoan thanh cc PTHH sau:
. 2Aly + 3H;S04a) — Al(SO4)34s) + 3H2 (k)

1 A|2(504)3(dd) S 3BaC|2(dd) - 3BaSO4(,) + 2AICI (dd)

3. AlCl3a) + 3KOH(gg)y — Al(OH);;(.-) + 3KC (dd)

4, 2A|(0H)3 n — Al,O4 o 3H,0 (k)

_',. 203y — Al + 302

6. 4Al() + 30090 — 2Al0y)

7. ALO3() + 6HNO3@s) — 2AI(NO3)3aq) + 3H20()
‘ Goi R 1a ki hiéu chung ctia hai kim loai A va B

Goi n la hda tri trung binh cta hai kim loai A va B

Goi a la tong s6 mol clia hai kim loai

S

"u'o’ng trinh hda hoc xay ra la

.~ 2R + 2nHC > 2RC, + nH, (1)
Mol: a na a 0.5 na

. W . . [Ra=11,2

'heo bai ra ta cé hé phuong trinh: i

" abidpieic {(R +35,5n)xa = 39,6

Gidi hé phuong trinh trén ta ¢ na = 0,8
fheo phuong trinh héa hoc ta co: n,, = 0,5x0,8 = 0,4 (mol)

Jay thé tich khi H; 13: Vi, = 0,4 x22,4 = 8,96 (Iit).
3: Theo gia thiét trong 100 tdn gang cd 95 tan séat.

100 _ 9896 (tan)
100-4

.‘ HH luyén gang:  FesOs + 4CO — 3Fe + 4CO,
232(gam) - 3x56 (gam)

i lugng Fe can diéu ché la: 95 x

: 232 tan — 3x56tan
Khéi lugng Fe;04 can dung la:
232 x 98,96 o
= ——— = 136,66 (tan
3 x 56 wan)

v dy: Khéi lugng quang can dung la:

136.66 1_:(?. = 170,82 (tan)

i 4: Hoa tan hoan toan hdn hop vao dung dich NaOH du.
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+ Hai dung dich con lai, Fe bi thu déng héa va khéng tham gia phan (ng
Idy dung dich sau phan (ing gilta Fe va HCl tac dung véi 2 dung dich coy,
lai, dung dich nao tac dung thdy giai phéng khi mau nau 1a mau HNO; d3.
ngudi. Chat con lai 1a H,SO,4 déc ngudi.
PTHH: 3FeCl, + 6HNO; gsc ngusi — Fe(NO3)s + 2FeCl; + 3NO, + 3H,0

Bai 9: — Trich mau thir, danh dau
— Chon thudc thir: Dung dich HCI
— Cach nhan biét:
Hoa tan cdc mau thlr trong dung dich HCl, néu khéng cé khi thodt ra |3
Fes0,,
Ta cé PTHH.

Fe + 2HCl — FeCl, + Hy1 (1)
FeS + 2HCl —> FeCl, + H,S1 )
FesO; + 8HCI — FeCl, + 2FeCls + 4H,0  (3)

Con hai chat rdn Fe va FeS, chat rdn nao bi hda tan trong dung dich sau
phan (g (3) la Fe, chat ran con lai la FeS.
PTHH: Fe + 2FeCls; — 3FeCl,
Bai 10: — Trich mau thtr, danh déu
- Chon thudc thir: Dung dich HC
— Céch nhan biét:
Cho dung dich axit HCl vao cac mau thir, hién tugng
— M6t mau xuat hién khi mui tritng théi — 13 FeS
FeS + 2HCl = FeCl, + H,S T (mui tring thé) (1)
— M6t mau xudt hién khi mui trimg théi va chat rdn mau vang — 1a FeS,

FeS, + 2HCl = FeCl, + H,S T + S (mui triing théi + § méu véng) (2)
— MGt mau xudt hién khi = 1a FeCO;

FeCO; + 2HCl = FeCl, + CO, T + H,0 (6 bot khi) (3)
— M&t mau khéng c6 hién tugng gi —> 1a Fe,03
Fe;0; + 6HCI = 2FeCl; + 3H,0 (4)

Bai 11: Goi kim loai can tim la R (cd hod tri n).
Goi khdi lugng ctia mdi thanh kim loai la x, s6 mol kim loai phan (ng vdi
mdi dung dich 1a a.
Cac PTHH xay ra:

2R + nCuCl, —» 2RCl, + nCu

(1)
112

" 2R + nCdCl, - 2Rd, + nCd )
Theo phuong phép ting giam khdi lugng két hop PTHH (1), (2) ta c6
] 64na
, (_2 Ra] )

X 100

-
g (112na 4 Ra)
<hi Iuong thanh th(r hai ting = ~————~ = ~—

1

K i luong thanh thir nhat tang = *)

e

() va () > 2R 1 hayr = 28n

56n-R 7

>n=2 M = 56 Ilanghiém thoa man
vay: Kim loai R 13 Fe.

J : 1. Theo bai ra ta c6 cac PTHH:
. Fe,0; + 6HCI — 2FeCls
, a 6a 2a

.~ Cu + 2FeCly —» CuCl, + 2FeCl,
- 2a a 2a

+ 3H,0 (1)

y (mol)

(2)

(mol)

@ mol), FeCly (2a mol) va HCl du.
Khi nhing thanh Mg vao dung dich D, cac PTHH:

' Mg + CuCl, > MgCl, + Cu (3)
Mg + FeCl, > MgCh + Fe (4)
uv_ Mg + 2HC — MgClh, + H, (5)
T gia, thiét ta c6: nyy. = 0,05mol — Nugpuvara = 0,05 mol

by §

;‘:v‘mMg ouvsiha = 0,05x24 = 1,2 gam
= Mugung = 40a + 2x32a -1,2 = 4
— a = 0,05 mol

Vay: Mee0, = 0,05 x 160 = 8 gam;

‘ me, = 3,2 + 1 = 4,2gam
S %m, - %xm% = 65,57% Va % Mg, = 34,43%

= 6a + 0,1 = 0,4 (mol)
0,4
4

NHal phan ('ng

Vay: Cuna = = 1,0 (M).

o

Vi kim loai Cu du, nén FeCl; phan (ng hét. Do dé dung dich D gém CuCl,
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Bai 13. nr= 212 = 0,02 (mol)
56
0,24
= = 0,01 (mol
Mg = —2 (mol)

Khéi lugng clia hdn hgp kim loai ban dau la:
1,12 + 0,24 = 1,36 (q).
Khéi lugng kim loai sau phan (mg téng so vdi khéi lugng hdn hgp kim loa
trudc phan (ng la: '
1,88 - 1,36 = 0,52 (g).
Th{r tu cac phan ('ng xay ra :
Mg + CuSO; —» MgSO; + Cu (1)
Fe + CuSO, — FeSO, + Cu )
Theo (1) ta cd: 0,01 mol Mg phan (g vdi 0,01 mol CuSO4 sinh ra 0,01 mol
Cu da lam cho khdi lugng kim loai téng:
0,01(64 - 24) = 0,4 (9).
Vay & phan (ng (2), khGi lugng kim loai da téng:
0,52 - 0,4 = 0,12 (g).

0,12

= S0 mol Fe da phan (ng vdi dung dich CuSO4 = T = 0,015 (mol) [vi

theo phan Ung (2) ta ¢, 1 mol Fe phan ing vdi 1 mol CuSO, tao ra 1 mol
Cu da lam cho khdi lugng kim loai tdng (64 —-56) = 8 g].
= N0, = 0,015 + 0,01 = 0,025 (mol)

0,025
0,25

Bai 14: Goi hoa tri cta kim loai M 13 x, theo bai ra ta ¢cé PTHH:
2M + 2XHCl — 2MCl, + xHp? (1)

1,68 x50
100

= Caso, = = 0,1 (M)

Mm phan img = = 0,84 gam;

y, = 0223—346 = 0,015 (mol).

Theo phuang trinh phan (g (1), ta ¢
0,84 2

h i d
N M——;Xnnz—.;xo,015—> M= 28x

Nghi#m théa man la: x =2, M = 56
Vay. 1im loai M 1a sat (Fe)
114

"\ : Theo bai ra ta cé cac PTHH

Zn + CuSO; — 2ZnSO4

Zn + CdSO4 — ZnSO4
3.2 i
Te5 = 0,02 (mol)
6,24

3 Nedsoq = 208

heo phudng phap téng giam khdi lugng, ta cé.

Khéi lugng thanh Zn giam khi phan (ng vdi dung dich CuSO; la

s 0,02 x (65-64) = 0,02 gam

Khéi lugng thanh Zn tang khi phan (ng vdi dung dich CdSO; la

' 0,03 x (112 -65) = 1,41 gam

; ',l'a thay khdi lugng thanh Zn téng I6n hon khéi lugng thanh Zn glam

: KhGi lugng thanh Zn tang la:

g (1,41 - 0,02) = 1,39 gam

16: Theo gia thiét ta co:

_ 250x8

0 100

_ 2085

"HlagNO3 phan (g = 100

20

,’H bandiu = m = 0,11765 (m0|);

+ Cu (1)
+ Cd (2)

20 glaﬂllet,taco nCuSO4

= 0,03 (mol)

= 20 gam;

=17 gam

 Nyguoy sining = 1 = 0,1 (mol)

HH: Cu + 2AgNO; — Cu(NOs); + 2Ag (*)
Neo gia thiét, khdi lugng clia thanh Cu téng la:

b (108 - 115,6) = 7,6 gam

> Khéi Iugng thanh Cu sau phan (g a:

i (5+7,6) =126 gam

'mkgn% a= 20 - 17 =3 gam

¢ 0,1
lncu(Noa)z &= T = 0,05 (mOl)

l:‘-"‘m(noyz = 9,4 gam
hGi lugng dung dich sau phan (g = (250 - 7,6) = 242,4 gam
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vay: % Mey(no3 ), 242,4 x 100% = 3,88%
Yom sino, = Eias = 1,238%
eNO; = 3433

Bai 17. Theo bai ra ta c6 PTHH:
Zn + 2AgNO; — Cu(NOs3), + 2Agl
Theo gia thiét ta co:
Nagnoz = 0,1x0,1 = 0,01 (mol);

*)

0,01 _

Nzn phan tng =

— Mznphaning = 65 x0,005 =
Nagtaothanh = 0,01 mol
— Magraothannh = 0,01x108 = 1,08 gam
Theo phugng phép tédng giam khdi lugng, ta cd sau khi phan (ing két thic
khdi lugng thanh kém tang mét lugng la:
(1,08 - 0,325) = 0,755 gam.
Bai 18: Theo bai ra ta co PTHH:
Zn + CdSO; — 2ZnSO,
Theo gia thiét ta co:

) 32
208
— Nznphaning = Ncg = 0,04 mol.

Theo phuong phap téng giam khdi lugng, két hop PTHH trén ta co.
0,04x(112 - 65)x100%
a
80 gam.
Vay: Khéi lugng thanh Zn 1a: 80 gam.
Bai 19: Theo gia thiét ta co:
4,56
152
12,48
€504 =208

Zn + FeSO; —» ZnSO4 + Fe

0,03 0,03 0,03 (mol)

0,325 gam;

+ Cdi %)

Nedso, = 0,04 (mol)

= 2,35%

— a

= 0,03 (mol);

Neesoq =

= 0,06 (mol).

PTHH:
Mol:

e
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Zn + CdSO4 — ZnSO4 + Cd (**)
10l: 0,06 0,06 (mol)
veo phuong phap téng giam khéi lugng ta cé:
1 "',‘mZn giam = Mzn phan img — MEe sinh ra
= 0,03.(65 - 56) = 0,27 gam
' mthanh zn ting = Mcd tao thanh — Mzn phan img
- = 0,06.(112 - 65) = 2,82 gam
Kh0| lugng thanh Zn sau phan (ng la:
50 + 2,82 - 0,27 = 52,55 gam
20: 1. Theo bai ra ta c6 PTHH:
b Fe + CuSO, — FeSO; + Cu *)

’Ee as Nén CuSO, da phan (ing hét. Theo phudng phap téng giam khdi

ng khéi lugng cua thanh kim loai la: Am = 0,8 gam

’ l ney = 0,1 mol
r Mcu bém vao thanh sit = 64x0,1 = 6/4 gam.
0 1
Y Cuaisoy = 55 = 05 (M)

m Theo bai ra ta c6 PTHH:
gia thiét ta co:

25 x4
100

*)

Magno; = = 1gam;

I

1701
100

0,017

= |
170 0,0001 (mol),

0,0001
2

Mygnoy phan ing = = 0,017 gam

(. 1
{1 “ '{
" 1phén (g =

\:ﬂ'\g_

= 0,00005 (mol)
My prin ing = 510764 = 0,0032 (gam);

i'z = 0,0001x108 = 0,0108 gam.

180 phudng phap tang giam khdi lugng, ap dung ta co
16i luigng 14 dong sau phan (g 1a:

10 + (0,0108 - 0,0032) = 10,0076 gam.
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Bai 22: Theo bai ra ta c6 PTHH:
RCs + Al - AICs + R (*)

Theo gia thiét ta co:
= 378 _
27
Theo phuong phap tang giam khdi lugng, ap dung ta co:
Do tang khéi lugng = 0,14(R - 27) = 4,06 gam
— R = 56 gam/mol.
Vay: Kim loai R 1a Fe(sat).
Bai 23: Theo bai ra ta c6 cac PTHH

Mg + 2HCI - MgCl, + H; (1)
Fe + HCl — FeCl; + H; (2)
2Al + 6HCI —» 2AICl; + 3H; (3)

Ta thdy, theo céac pu trén:

Cr 1 mol H, thoat ra thi khéi lugng mudi tang so vdi khdi lugng kim loai (3

71 gam.
Vay: Khéi lugng mudi khan thu dugc la:
10,08
+ — 71 = 4
13,1 22 4 X 5,05 gam

!

Bai 24: Theo phudng phap téng giam khdi lugng, ap dung ta cé

Khéi lugng hdn hgp mudi khan — Khéi lugng hdn hgp hai kim loai = Khdi

lugng géc —Cl
5,71-5,0

Véy: Ng = —’E—sl— = 0,02

> Ny, = 3 Mwa = 0,01

Bai 25: Theo bai ra ta cé cac PTHH
NaOH + HC — NaCl + H,0 (1)
KOH + HCl —» KO + H,0 (2)
Theo phudng phap tang giam khdi lugng, ap dung ta cé:

Khi chuyén 1 mol MOH (v&i M la Na, K) thanh 1 mol MCI thi khéi Iugng tand

35,5 -17 = 18,5 gam

i = fﬁﬁ = 0,12 (mol).

oi 50 mol cia NaOH va KOH [an lugt 1a x va y, ta cé:

40a + 56b = 6,08 a=0,04
BoLeabl ' =012 b=0,08

%Y Nnaod = 0,04 mol va ngoy = 0,08 mol.

26. PTHH xay ra:
Cu + 2AgNO; — Cu(NO;), + 2Agd

" eo phuong phap téng giam khéi lugng, ap dung ta cé:

Clr 1 mol Cu phan ung thi khéi lugng thanh Cu téng:
‘ 2 x 108 — 64 = 152 gam
Khéi lugng thanh Cu téng la: 12,08 - 9,8 =

2,28 gam
2x 2,28

> Niguo; s ing = 2= = 0,03 (mol)
: Magno, & = 0,01 mol
— CuAgNO; = %’T = 0,025 (M).
 27: PTHH xay ra:

A;CO; + 2HCI — 2ACI+ H,0 + CO, (1)

BCO; + 2HCl — BCh+ H,0 + CO, )

Theo phudng phép ting giam khdi lugng, 4p dung ta cd:

héi lugng mudi Cacbonat ban dau la:

71 - 60 = 11 gam.

- Theo d&é bai, khéi lugng mudi clorua thu dugc téng:

1 0,3x 11 = 3,3gam

> Mmusi dorva = 40,9 + 3,3 = 44,2 gam.

28 PTHH xay ra:

y Zn + 2AgNO; - 2Zn(NO;), + 2AgY
Ap dung phuong phap tang giam khéi lugng ta cd.

] 0,2(216 - 65)

29: Theo bai ra ta cd PTHH.

‘ CaCO; + 2HCI — CaCl, + H,0 + CO. (1)
Na,CO; + 2HCI — 2NaCl + H;0 + CO; (2)
K,CO; + 2HCI — 2KC + H,0 + CO; (3)

|’cfr 1 mol CO; bay Ién thi khéi lugng muéi Clorua thu dugc téng so vdi
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13,44
22,4
Theo phuong phap tdng giam khdi lugng, ap dung ta cé
Ta thdy: Cr 1 mol khi CO, bay Ién thi khéi lugng ciia mudi Clorua téng sq
vdi khéi lugng mudi cacbonat la:

71 =60 = 11 gam.
Vay: Khdi lugng clia mudi Clorua la:

v e
22,4

’

Theo gia thiét ta cé: neo, = = 0,6 (mol)

x 11 = 79,2 gam.

Bai 30: Theo bai ra ta c6 PTHH.
Pb + 2AgNO; — Pb(NO;); + 2Ag
207 gam 216 gam
Ta thdy, khéi lugng cua thanh Pb tang Ién vi khéi lugng kim loai Ag thoét ra
I6n han khéi lugng kim loai Pb bi hoa tan.
Vay khdi lugng 14 Pb tang 0,8 gam.
Bai 31: Theo bai ra ta c6 PTHH tong quat:
A + 2HCI - ACL, + H;
2,98

Tathdy ny < = 0,0532 (mol)

— Npa = 0,2 mol > 2nkim oai

— Axit du, kim loai phan Ung hét.

Theo phuong phap tang giam khdi lugng, ap dung ta cé

C&r 1 mol kim loai phan (g tao ra 1 mol mudi Clorua thi khéi lugng sé tang

71 gam.

Theo dé bai, khéi Iugng mudi clorua da téng so vdi khéi lugng kim loai 13 :
6,53 - 2,98 = 3,55 gam

% = 0,05 (mol)

— Ny, = Nkim logi phan ing = 0,05 mol
Vay: Vi, = 0,05 x 22,4 = 1,12 (lit).

Bai 32: Theo bai ra ta c6 PTHH:
Fe + CuSO4 —» FeSO4; + Cu
Theo phuong phap tdng giam khéi lugng, ap dung ta ¢d
C{r 1 mol Fe phan (ng gai phdng 1 mol Cu thi khéi lugng thanh Fe téng mét

—> Nkim loai phan img =
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0 g la: 64 —-56 = 8 gam.

ay: x mol Fe phan (ihg — khéi lugng thanh Fe tang 1,6 gam

B — 0,2mol.

% Khéi lugng Cu bam vao thanh Fe la: 64 x 0,2 = 12,8 gam.

. 33: Goi cong thirc héa hoc chung cla hai kim loai kiém X, Y 1a M (M
ing lé nguyén tu' khoi trung binh cua X va Y).
cac PTHH xay ra:

2M  + 2H,0 > 2MOH + H, (1)
MOH + HCIl - MC + H0 (2)
r A , 0,336
U i : = —— =0,015 (mol
2glé thiét, ta co: ny,, % (mol)
nMg = nM = 0,015x 2 = 0,03 (mol).
2,075
5) = == = 69,167.
(M + 35,5) i

» M = 69,167 - 35,5 = 33,667, maX< M <.

dy: Hai kim loai kiém X va Y la Na (M = 23) va K (M = 39).

Goi cong thirc hda hoc chung clia hai mudi cabonat cua hai kim loai X
'la MCO; (M ciing I3 nguyén tur khéi trung binh cua X va Y).

'HH xay ra:

MCO, + 2HCI - MCl, + H0 + CO, (*)

4 1,12
I gia thiél 5: = —— = 0,05 (mol
gia thiét, ta c6: nc,, 24 (mol)
| 4,6
+60= 12 =92
p 0,05

M= 32g/mol; maX<M <Y
/: Hai kim loai can tim la Mg (M = 24) va Ca (M = 40).

€t phan 1. PTHH xay ra:

‘ Fe;03 + 3CO — 2Fe + 3CO, (1)
> khéi lugng chat rén giam chinh 1a khéi lugng nguyén t6 O trong oxit sat
B 48
> Np = — = 0,3 (mol
E® ¢ (mol)

> nFe,0, = 0,1 (mol)
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Xét phén 2. PTHH xay ra: it , : i | 5 e e
phan Y 37: Goi cdng thirc chung cta hai kim loai kiem X, Y la M (M cing /3

o + CuSO.?' i Su . F'eSO4 @) ] ,;guye"n tu khéi trung binh cua hai kim loai do).
Theo phuong phap tang giam khdi lugng, ap dung ta cé: H xay ra.
Am® .- 0,8

» 2M + 2H,0 > 2MOH + H,

, qu 6 mol H, bay ra la x, theo PTHH trén

: > nMow = 2xmol.

- mMon = 2x(M +17) = (3,1 + 34x) gam.
“ Ap dung dinh luat bao khéi lugng, ta co:

- Mgung dich sau p.&' = M kim loai + Mnusc — My

= 0,1 (mol)

NFe phan (ng = 6456 = 8
— Ne = 0,1 (m0|).

Bai 36:
1. Ngam thanh Zn vao dung dich E ma khdi lugng thanh Zn lai tang chimng t3
trong dung dich E van cdn du AgNO; — Hai mudi KCl va KI d& phan (ing hét,
PTHH. AgNO; + KI —KNO; + Agll (1)

AgNO; + KCl - KNO; + AgCN (2) "I = 3,1 + 47 - 2x = (50,1 - 2x) gam
Goi s6 mol KI va KCl [an lugt 1a a va b, ta cé hé phudng trinh L, C%Mon = 3,1+34x «100% = 96%
50,1 -2x ’

{166a +74,50=24,05 _ {a =0,1 )
235a +143,5b = 37,85 b=0,1 s x = 0,05 mol.

= my = 16,6 gam; mgq = 7,45 gam Vay: a = 005x224 = 1,12 (lit)

VAy: % my = 69,02% va % myaq = 30,98% M= 31g/mol,ma X<M<Y

2. Tir két qua trén ta c6: nyyo, @ = 0,5 mol; f\: XvaYlaNa(M=23)vaK(M=39).

i 38: 1. Goi cong thirc chung clia 2 kim loai la M.
PTHH xay ra:

3 2M + 2H,0 — 2MOH + H, 1

Nagho; M ve @) = 0,2 mol.

Khi nhing thanh Zn vao dung dich E, cac phan (fhg xay ra S s thit, ta b n, = 6,/2,.
Zn + 2AgNO; — Zn(NOs), + 2Ag (3) 1 ' e B 1
Zn + Cu(NOs3); — 2Zn(NO;3); + Cu (4) ‘7 vnﬁ =2 x0,3 = 0,6 (mol)

Khi AgNOs phan (rng hét, theo phuong phap tang giam khdi lugng ta thay
khdi lugng thanh Zn tang la:
0,3x108 -0,15x 65 = 22,65 gam
Tl gia thiét, két hgp phan Ung (4)
— khdi lugng thanh Zn phai giam mét lugng la:
22,65 -22,15 = 0,5 gam
Ta thdy: Clr 1 mol Zn phan (mg thi khéi lugng kim loai giam:

M =217 - 2833 max<M<y

) 0,6

Vay: Hai kim loai kiém Ia Na (M = 23) va K (M = 39).
.Goisé'mol Na va K [an lugt 1a a va b, ta c6 hé phuang trinh
233+3% =17 [a=0,4

{a+b=06 {b 0,2

'Véy % mna = 54,12%; % my = 45,88%

65-64 = 1,0 gam
0,5 i 39: 1. Goi cong thiic chung clia hai mudi cacbonat ctia hai kim loai A, Bla
= Noymog), @ = —— = 0,5 (mol) Mco,.
0,5 ' PTHH xay ra:

Vay: C = = 1,0 (M). = v ‘
V' Seunos, 0,5 ¢ MCO; + 2HCI — MCl, + H0 + CO2 i
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CO, + Ca(OH), —» CaCOs;, + H,0 (2)

';‘ = /0-

vay: Khéi lugng hdn hop ban dau 1a: m = 2x (0,1x160 + 0,1x56) = 43,2 gam

Theo gia thiét, ta co: Neagomy, = 0,015x3 = 0,045 (mol)

, 40: a) Goi a, b [an Iut 1a s6 mol A, B da dung

Ta thdy: Ne,co, = e 0,04 (mol) < ne,gy), = 0,045 mol v.: c6 cac phan (ng:
100 ; 2A + 0, — 2A0

Vay co hai trudng hgp xay ra: P * & (mol)
~Truong hop 1: Khéng xay ra phan (g (3) R0 B0
= Neo, = 0,04 mol b b (mol)

N 36 BO + 2HCI > BCl, + H,0

M +60)= — =90
- ( )= 0,04 B b o b (mol)
>M=30maA<M <B BCI, + 2NaOH -» B(OH), . +2NaCl
Vay: Hai kim loai A, B d6 la Mg (M = 24) va Ca (M = 40). a a (mol)

. ~ » . ’ x A .
Goi s6 mc‘>! cua Mg,COA3 va CaCO; co trong 3,6 gam hon hgp X [an lugt 1a a va BCl, + 2NaOH » B(OH), ¢ +2NaCl
b, theo bai ra ta cd hé phuong trinh:
b b (mol)

a+b=0,04 2 a=0,025
84a+100b = 3,6 b =0,015

0,025 x 84 x100%
3,6

%oMeyo, = 41,67%.

0 =
%o Mygcoy =

= 58,33%;

~Truong hop 2: Xay ra phan Ung (3)

Neo, = 0,04 + 2(0,045-0,04) = 0,05 (mol)

| Suy ra: aA + bB = 8

4 2a + 2b=0,15.1 = 0,15

3CO: m = a(A + 34) + b(B + 34) = aA + bB + 17(2a + 2b)
n =8+ 17.0,15 = 10,55gam

b 27x + 56y + 64z = a
‘ H,S0, loang
2Al + 3H,S0, -» AL (SO,); + 3H,

= e, 7, e «
> (M+60) = - 72 ] x 1,5x
>M=12 mdaA<M< B Fe + H,S0, -» FeSO, +H,
Vay: Hai kim loai A, B d6 Ia Be (M = 9) va Mg (M = 24). y Y
2. Goi s6 mol clia BeCO; va MgCO; c6 trong 3,6 gam hdn hgp X [an Iuat 13 x 0,952

vay, ta cé hé phuang trinh:
{x+y=0,05 {x=0,04

BED: 1,5x + y = ——— = 0,0425
R e g
]

+ NaOH du: Al + NaOH + H,0 — NaAlO, + % Hy 1

HL: Dt x, y, z la s6 mol cua Al, Fe, Cu trong a (gam) hon hop:

(1)

(2)

69x + 84y =3,6  |b=0,01
» i ¢ . 3,52
% Mgeco; = 9’0::—;69 x100% = 76,67% -hat ran con lai la Fe va Cu, ta cd: 56y + 64z = R 1,76 (3)
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A + HNO; du:




S6 mol HNO; du:

CaCo, + 2HNO, — Ca(NO,), +H,0 + CO, 1

1(g) 0,02
S6 mol HNO; da phan (rng: (0,4.1,3) — 0,02 = 0,5 mol
Al + 4HNO; — AI(NO,); + NO + 2H,0

3% 12x 3x
Fe + 4HNO, — Fe(NO, ), +NO + 2H,0
3y 12y 6y

3Cu + 8HNO; — 3Cu(NO,), + 2NO + 4H,0
3z 8z 2z
Ta co: 12x + 12y + 82 =0,5
T (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 + 22) = 2,8 it
Bal42: A:B:C=3:5:7vam:ng:nc=4:2;1

= A=3x na = 4a
C=7x ng = 2a
B = 5x Nc=a

ma + Mg + mc = 2,32

12ax + 10ax + 7ax = 2,32 < 29ax = 2,32 < ax = 0,08

A + 2HCl — ACl, + Ha1
B, C + HCl

1’56: =007« 7a=0,07<a=0,01

4da+2a+a=

TU (1) va (2) =>x =8
A = 24 (Mg)
B = 40 (Ca)
C = 56 (Fe)

Bai 43: Cu + 2AgNO; — Cu(NO,;), + 2Ag

0,0075 0,015 0,0075 0,015

250.6%
m ==
a0y = 0095 109
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(mol)

(4

(1)

()

§ FAEAT%
IAGNO3PU — " 100% e
2,55
- Rl = l
n 170 0,015mo

tang = 108.0,015 - 0,0075.64 = 1,62 - 0,48 = 1,149

_ = 50 + Amténg = 51,14g

, dd sau phan (ng:
‘Mad = 0,48 + 250 - 1,62 = 248,86 (g)

Mpgnogas= 15 = 2,55 = 12,45 (9)
|
Meunoy), = 0,0075.188 =1,41g

_12,45.100%

) = = 5%
 C%agno; =328 86 .
1,41.100%
C%OJ(NO3)2 = —248, 86 e 0, 560/0

2 @) Cing mét lugng kim loai, & TN2 thém axit, H, tdng thém.

O TN1: kim loai con, axit hét.
’$
ng axit & TN2 = % lugng axit & TN1
g Ny < %nHz 8 TN1 =& TN2: KL hét, axit con du.

n (ng: Mg+H,S0, - MgS0, +H,

i X x  (mol)
Zn +H,S0, — ZnSO, +H,
y y (mol)

i x, y (mol) [an lugt 1a s6 mol Mg, Zn trong hdn hgp X.

Mynx = 24X + 65y = 24,3

N2 ta c6: u _11,2_05:{":0'2
Znﬂzmz—x"‘y—iz— y y=0,3
| : -4,8
,h&n hap X: Mg: 0,2mol 5f Mg g
‘ Zn:0,3mol m,, =19,59

thi nghiém 1: H,SO4 hét.

U’Oﬂg 2||’tdd H2504(ﬁ n"2504 =nH2TN1 =0,4m0| :CMaxlt =

0.4 _ g2M.
2
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Bai 45: Theo dé c6: ng,, = 0,1mol
Phan (fng cta Fe,O, vdi H,SO4

2Fe,0y + (6x — 2y)H,SO4 — xFey(S04)3 + (3x — 2y)SO,1 + (6x — 2y)H,0

400x 3x -2y
120g 0,1 mol
;. 400x  3x-2y X
Theo (1) co: 30 01 = V
Vay oxit can tim la Fe;04
o
T T

e
4

Theo (1) = Mee0, =

Vi x =3,y = 4= Nggyo, = 2Ngg, =0,2mol = m = 0,2.232 = 46,4g.

Bai 46: 1. Phan trdm khdi lugng clia mdi kim loai:

2Al + 3H,;S04 — Aly(SO4)3 + 3H;t (1)
Fe + H,SO4 — FeSO,4 + H,1 (2)
Dung dich A chira Aly(SO4)3, FeS0s, H,;S0,4 dur.
VT, . .1.4,928.273

T - =0,2mol
T ART D2 AN 20,3

Goi s6 mol Al, Fe trong hgp kim la x, y; diéu kién: x, y > 0
27x + 56y = 5,5 (3)
1,5x+y=0,2 (4)
Giai hé ra tim ra: x = 0,1 mol; y = 0,05 mol

mp = 27.0,1 = 2,70gam, chiém =~ 31,03%

mee = 56.0,05 = 2,80gam, chiém = 32,18%

% Cu = 36,79%.
2. Nong dé mol clia cac chat:

H,S04 can dung = 1,5x + y = 0,2 mol

i 0,2
H,S0,4 da lay = =
2904 y 100

Ta co hé: {

.110 = 0,22mol, da du 0,02 mol.

Thé tich dung dich A = Voo, = (’Cﬁ %22 _ 0,221t
M

Nong do cac chat trong A: C, = n“z ( HS tiép tuc giai )

>~ l>
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A phddng trinh phan (ng:
" Fe+2HCl - FeCl, +H, T
b x x  (mol)
- 2A + 2nHCl — 2ACl, +nH,
g — (mol
‘I_Y > (mol)
f' “+ 4HNO3 - Fe(NO3 )3 + NO T +2HZO
pX X (mol)
3A + 4nHNO; — 3A(NO;), +nNO T +2nH,0

; b
y 3

20 cac phuang trinh phan (g trén ta cé:

‘ ny 1,064
ey _ U0 1
B 2" 224 W
| ny _0,896
. TR 2)

"’ € phuong trinh trén ta co: x = 0,025

" ny = 0,045

khéc theo khGi lugng clia hén hop

0,025.56 + yA = 1,805

/A = 0,0405

p (4) _yA _0,405

erng trinh ( 5o 0 e

duy nhatlan=3vay=0,015
0,025.56

%Fe = ————.100 = 77,56%
JoFe 1,805 o

%Al = 100 - 77,56 = 22,44%

_52,14.1,05.10
100.36,5

— A=09n

=0,15mol

oi X, ¥ a s6 mol Fe va kim loai A. Ki hiéu A la nguyén tir khéi ctia kim loai.

(mol)

3)
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Theo phuong trinh trén ta co ti lé:

56x +16y 2y
Giai ra ta co: x:y = 2:3. Vay cong thirc cla sat oxi Fe,0;.
Bai 49:
a) Cl, + 2NaBr — 2NaCl +Br,

(A)
2NaCl + 2H,0 —fénphindunedih , INaOH + H, + Cl,

cO min ngdn

2NaOH + CO, — Na,CO, +H,0

(©)
Na,CO, + 2HCl —» 2NaCl + CO, T +H,0
(A)

NaCl— 5 Na + %02
b)
N Na;O— . NaOH— Na;COs— - NasPO,—-Na,SO,

NaCl }—~ NaCl }— NaCl [—~ NaCl I-— NaCl ’» NaCl }-A NacCl
b A Hel Cucl, Zncl, MgCl, BaCl,
Bai 50:

- Ta nho [an lugt mét mau thir vao ba mau thir con lai dén khi ndo thay 2
mau thlr nhd vao nhau bién thanh mau héng thi cip dé Ia dung dich NaOH
va phenolphtalein. Con lai la dung dich NaCl va dung dich HCI. Chia 6ng
nghiém c¢é mau hdng thanh hai phan. Liy hai mau thir dung dung dich
NaCl va dung dich HCl, mdi mau thir d6 vao mét 6ng nghiém mau hong,
mau nao lam mau hdng mét di 1a dung dich HCl (Vi axit trung hoa hét
NaOH, nén méi trudng trung tinh, phenolphtalein khong déi mau). Ta phan
biét dugc dung dich HCl va dung dich NaCl.
— Ong nghiém tir mau hdng chuyén sang khong mau, Iic ndy chi chia NaCl
va phenolphtalein. Ta ding né dé nhan biét dung dich NaOH b&ng cach nho
vao mét trong hai 6ng nghiém chua phan biét, 6ng nghiém nao bién thanh
mau hong dé 1a NaOH, 6ng con lai la phenolphtalein.
Bai 51: Cac phuong trinh hda hoc:
MCO; + 2HA — M, + CO, + H,0
N2(CO;3); + 6HCI — 2NQ; + 3C0O, + 3H,0
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n s6 mol dlia khi CO;:
' 1 0,672

Nco, = Mo = EnHC' = 22,4 =0,03mol

Nyat = 0, 06mol
5i lugng HCI : m = n.M = 0,06(mol).36,5(g/mol) = 2,199
lugng CO,: m = n.M = 0,03(mol).44(g/mol) = 1,32g
8i lugng H,0: m=n.M = 0,03(mol).18(g/mol) =0,54g
eo dinh luat bao toan khéi lugng:

n mudi trudc pir + Em HCl = Zm mudi sau p&r + m COy+ Em H,0
n mudi sau pl = Zm mudi trudc pr + Zm HCl - (Em CO,+ Zm H,0)
*m mudi sau phan (ing = 10 + 2,19 - (1,32 + 0,54) = 10,33g.

52: 2M + 2H,0 — 2MOH + H; (1)
' 2M’ + 2H,0 — 2M'OH + H; (2)

dinh luat bao toan khdi lugng:
$m kiém + =m H,0 = Im bazd + Im H,
2m bazo = Im kiém + Zm H,0 - Zm H,
phuong trinh (1) va (2) ta thay:
A
Ty =5 M0 = 22,4
Khi Irong khi Hy: m = n.M = 0,25 (mol) .2(g/mol) = 0,5g
i lugng H,0: m=n.M = 0,5 (mol) .18(g/mol) = 9g
y Im bazo = 16,3 + 9 - 0,5 = 24,89
3: 24,49 {Nazco3 39,49
§ K,CO, m(g)
0i M 13 kim loai trung binh clia Na va K

M,CO; + BaCl, — BaCO; { + 2MCl

39,4
nBaC03 = 7

1eo dinh luat bao toan khdi lugng ta cé:
Mhh + Mgy, = Mgacoy + M

244 + 0,2.208 =39,4+ m = m = 26,69

—— =0,25mol — n H,0 = 0,5 mol

ddBaCl, - {

=0, 2mol

54 Phuong trinh phan (g

Mg + 2HCI — MgCl, + H, T
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2Al + 6HCI — 2AICl; + 3H, T - 11,
» 2 Ngecl 4 = Nfe = —5? = O,Zmo'
7,84
nHz = -22—4- = 0,35m0l 11
' Nfect, = NFe = —=— = 0,2mol
% ge 2 56
Ap dung DLNTKL, ta co:

-s mol mudi thu dugc & hai phan (ing trén bang nhau nhung khéi lugng
nol phan tif ctia FeCl; 16n hon nén khdi lugng I6n hon.

M = Miamg) +M . = (9,14 -2,54) +0,7x35,5 = 6,6 + 24,85 = 31,45(qg) .

Bai 55: Ky h”ieu 2 ktmoi lugng A, B hoa tri n,m. Khéi lugng nguyén tr 1a A, B |3 B = 127 x 0,2 = 25,49
M;, M,, s6 mol la x, vy. & 2
2,24  Mpeci, = 162,5 x 0,2 = 32,5,
Ny, = =——=0,1mol L

2 22,4 58: Mhh kim loai T M axit = Mhh musi + mHz

Phuadng trinh phan 'ng:
2A + 2nHCI - 2ACl, + nH; i Pnw ?

2B+ 2mHCl — 2BCl, + mH, ! 3 2A *26*‘; "’Z ’::lca L3H13

‘ Zn+2H n

Mx + M,y =10 ) : o —> &ML, +1Y ‘
nx +my = 0,2 hi cho hon hap 3 kim loai tac dung vdi dung dich H,S04 thi:

i 11,2
f} B = Myso, =555 =0r 5(mol)

H: Fe + 2HCl - FeCl, +H, T

Theo dau bai ta c6 hé phuang trinh: {

Ap dung dinh luat bao toan khdi lugng ta cé:

22,4

| My, s0, = 98x0,5 =499

Thay s6 vao ta coé: ', Mhdn hop 3musi = 17,5 + 49— 1 = 65,59

m = 10 + (nx + my).36,5-0,1.2 = 10 + 0,2.36,5- 0,2 = 17,1 gam. == =1(¢)
Bai 56: * Cach giai théng thudng o
2Al+  Fe03 —  ALO; +  2Fe =896 _ ¢ 4 (mol;
S& mol: 0,2 0,03 22,4
Phan i'ng: 0,06 0,03 0,03 0,06 M, =20 x 2 =40 (g)
Sau pu: 0,14 0 0,03 0,06 F N

=0,4 x 40 = 16 (g)
Mpn S3U phan ng = 0,14.27 + 0,03.102 + 0,06.56 = 10,29

* Cach giai nhanh: Theo dinh ludt bao toan khéi lugng: Téng khoi
lugng cac chét tham giai phan ('ng bdng téng khéi lugng san pham: i
Mhh sau = Mhn trwge = 5,4 + 4,8 = 10,2g.
Bai 57: PTHH:
2Fe + 3Cl;, —— 2FeCl; (1)

Fe + 2HCO — FeC, + H, (2)
Theo phuong trinh (1,2) ta cé:

,'-
han (mg xay ra: 3 Fe;03 + CO ——> 2 Fey04 + CO;
Fe;04 + CO —~—> 3 FeO + CO;

¥ FeO + CO —— Fe + CO;
¢4 thé o6 ca 4 chat Fe, FeO, Fe;04, Fe;05 hodic it hon. Khi C gdm CO, CO..
'heo phuang trinh phan (mg: neogp = Do

Nco (ban dau) = No
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Ap dung dinh luat bao toan khéi lugng ta co:
m + 0,4 x 28 = 20,4 + 16,0
m = 20,4 + 16 — 11,2 = 25,2 (q).

Bai 60: Goi cong thlc clla mudi cacbonat la MCO;

Nung musi: MCO,,, ——>MO,,, + CO,,,

Khi X la CO,

Ap dung dinh Iuat bao toan khdi Iugng :

= Neg, = 6,6:44 = 0,15(mol)

Cho CO; hap thu vao dung dich NaOH:

Maon _ 0,075

——=0,5<1
Nco, 0,15

Vay xay ra phan Ung tao mudi axit nhu sau :
CO, +NaOH — NaHCO,
Bd 0,15 0,075

Pu 0,075 0.075

Du 0,075

Mmusi khan = Myapco, = 0,075 x 84 = 6,3(gam).

Bai 61: Ta co, Mo = Moy — My = 5,96 — 4,04 = 1,92 gam

Ny =%_ 0,12mol

Hoa tan hét hdn hgp 3 oxit bang HCI tao thanh H,0 nhu sau:

2H* - 0 = HO0
0,24mol <« 0,12mol
= Vha = 922—4 0,12 lit
Bai 62: So do phan (ing:
::203} MO, NaAIO, — %25 AI(OH), —> ALO),

Theo BTNT: Naifa03,2) = Maal ) + N(a04,Na0H)
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,27 2,

0
a

Mafa03.2)

o,s
2

x2 = 0,05mol

102

= ol
- 0,025m
- mz = mNZOB(Z) o 0,025-102 = 2, 5sgam

¥ :

T FeO
"A
3 6¢ bién doi: Fe —%2—{Fe,0, f — "3 Fe(NO3); + NO,
‘ Fe,0,
k.
r 6,72
10 BTNT: Nee(noy)y = Mee = 5 - 0,12mol

"_' MneHno3) = MNFe(No3)3 + MNNo;)

NOz) = MN(HNO3) ~ MN(Fe(NO3)3

'.:.,4, = Nyvoy) = 0,255.2 - 0,12.3 = 0,15mol
_;-VNOz =0,15.22,4 = 3,360 lit.

Na,CO;(xmol)

4: S0 5 bign ddi: NaOH + CO
4 Sd do bién doi: NaOH ) — {NaHCO3 G non

).
p dung BTNT:

Ne(co,) = Nehaycos) + Mernaticos,
:;. NaHCo3) = Ne(coy) ~ NeNaycos)

. 2[
Y = Myancos = Nearcos) = Nco, ~ Mayco; = T 0,2.0,2 = 0,02mol

' Mha(naok) = MNa(NayCo3) + MNaaticos) = 2Mnaycos + Mhakcos
a = nNa(NaOH) = 2-0, 2-0, 2 T 0, 02 = 0,10m0|
35: So dd phan (ng:

X FeCl Fe(OH),
23 HCI Y 2 NaOH z ELS S TN )
04}—’ Fed,[~  |Fe(OH), £

/, dung dinh ludt BTNT: Ng, = Negire,05) * Mre(pes04)
]
=n, =0,1.2+0,1.3 = 0,5 mol

S R T —

\b
U
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0.5 _
2
= M =M, =0,25.160 = 409am

0,25mol

=9 nFe203

E. BAI TAP TU LUYEN
Bai 1: 1. Xem oxit Fe;041a hdn hop FeO va Fe,0; c6 cling s8 mol dugc khdng?
2. D€ san xudt mét lugng gang nhu' nhau ngudi ta da dung x tan quéng

hematit chira 60,0 % Fe,03 va y tdn quing manhetit chra 69,6 % Fe;0,,
Hay tinhtyséx:y
Két qua. 1. Trong mot s6 bai tap tinh toan, d& don gian héa ngudi ta c6 tha
xem Fe;04 1a hon hgp FeO va Fe,03 c6 cling s6 mol, nhung thuc t& khéng tha
nghi réng Fe;O4 chinh I hon hop FeO va Fe,0; vi Fes04 6 tif tinh nhung
FeO.Fe,0; khong cd tinh chat nhu vay
i Xy =152

Bai 2: Hoan thanh céc phuong trinh phan (fng dé thuc hién day bién hda sau
—2 Fe(OH), —2— FeCl, —“— Fe(OH);
-—) FeSO,; + F62(504)3

— FeSO, —2»

Fe |21 Fe;0,

(10)

— 2 >FeCl; —% Fe(OH); —2 Fe,0; —12 5 Fe
Két qua.
(1) H,S04, (2), (4) kiém, (3) Hal, (5) O, dét néng,
(6) H2S0y4, (7) Cly, (8) kiém,  (9) nhiét phan,

(10) v&i CO hodc H; d6t ndng.

Bai 3: Cho céc nguyén t6: C, Ba, Zn, Si, Ca, P, Na, Fe, Cu, Pb, Hg, Ni, Mg, C|,
K, Al, Ag.

Hay chon cac nguyén t6 kim loai trong cac nguyén té trén va sap x&p ching
theo thir tu giam dan tinh hoat déng hoéa hoc .
Két qua : K, Ba, Ca, Na, Mg, Al, Zn, Fe, Ni, Sn, Pb, Cu, Ag, Hg.

Bai 4: C6 6 dung dich mét nhan, khong mau Na,CO;, Ba(HCO;),, NaBr, BaBr;,
MgCl,, CH3;COOK. Néu chi diing thém H,SO4 thi nhan biét dugc méy chat?
Két qua: 6 chat.

Bai 5: Cho ludng khi H, du di qua 6ng nghiém chifa Al,0;, FeO, CuO, Mg0
nung néng dén phan (ng hoan toan. Hay xac dinh thanh phan chat ran
con lai trong 6ng nghiém.

Két qua: Al,03,Fe,Cu,MgO.
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i 6: Cho ludng khi H; 4, qua hén hdp cac oxit CuO, Fe,0;, PbS, MgO nung &

iét d6 cao. Xac dinh thanh phan hdén hdp rén sau phan (mng.
@t qua: Cu, Fe, Zn, MgoO

': {7: X 1a mét oxit kim loai. Hoa tan hoan toan X trong dung dich HCl dugc
" dung dich Y. Dung dich Y hoa tan dugc Cu va dung dich Y d&i mau vang
hon khi suc khi Cl, vao. Xac dinh oxit kim loai X.

Két qua:
. 8: Chi diing thém dung dich H,S04 lodng cé thé nhén biét dugc may kim
|oai trong cac kim loai sau day: Al, Mg, Fe, Cu, Ba.

Fe304.

qua: 5.

i 9: Chia hdn hgp X gdm 2 kim loai Cu — Al thanh hai phan béng nhau:
';Phé‘n 1: Nung ndng trong khéng khi tdi khéi lugng khéng déi thu dugc
18,2 gam hén hgp hai oxit.

. Phan 2. — Hoa tan hoan toan bang dung dich axit H;SO4 gsc néng thay thodt
8 96 lit khi SO, (dd'ktc)

Xéc dinh s& mol mdi kim loai trong hon hap X.

Néu hoa tan hoan toan 14,93 gam kim loai M bang dung dich H,SO, déc

\ :_. ng thi thu dugc mét lugng SO, nhu trén. Xac dinh tén kim loai M.
(€t qua: 1. nc, = 0,1 mol; ny =

0,02 mol.
2. Mla Fe.

U
10: DGt chay 5,0 gam mét mau thép trong O, thi thu dugc 0,1 gam khi

. Xac dinh % ham lugng C trong thép.

t qua. %mC = 0,54 %.

"1. Cho hdn hgp X gdm 3 oxit: Al,03, CuO, K;0, ngudi ta tién hanh lam 3
nghlem nhu sau:

h)l nghiém 1: Cho hdn hgp X vao nuéc du khudy ki, th;y con 15,0 gam
&t rin khong tan.

v’lh/ nghiém 2. Cho thém vao hdn hgp X mét lugng Al,05 béng 50% lugng
1,05 trong X ban dau, rdi lai hda tan vao nudc du. Két thic thi nghiém con
¢21,0 gam chét ran khong tan.

~ Thi nghiém 3. Con néu cho thém vao hdn hgp X mét Iugng Al,03 bang
5% Iuong Al,O; trong X ban dau, rdi lai hoa tan vao nudc du. Két thic thi
Ighiém thay con lai 25,0 gam chat ran khong tan.

tinh khéi lugng mdi oxit cé trong hdn hop X.
ot qua : Mcyo = 15 gam

m 4.0, 16 gam

My, = 16.59 gam
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Bai 12: Hoa tan hoan toan 5,94 gam Al vao dung dich NaOH g, dudc khi A
Cho 1,896 gam dung dich KMnO, tac dung hét vdi axit HCl g5 4, thu duge
khi B. Nhiét phan hoan toan 12,25 gam chét rén KCIO; (cd xuc tac) thy
dugc khi D. Cho toan bd Iugng céc khi diéu ché & trén vao mét binh kin roi
dét chady dé cac phan (g xay ra hoan toan. Sau dé 1am lanh binh dé& cho
hdi nuGc ngung tu hét (gid thiét cac chat tan hét vao nudc) thu duoc dung
dich E.

1. Viét phuang trinh hda hoc clia cac phan (fng xay ra.
2. Tinh ndng dd C% cua dung dich E.
Két qua.
1. Céc phuong trinh phan (rng xay ra.
2Al + 2H,0 + 2NaOH — 2NaAlO, + 3H,T
2KMnO; + 16HCI — 2KCl + 2MnCl, + 5C,T + 8H,0

2KCIO; — 2KCl + 30,7
2. C% = 28,85 %.

Bai 13: Cho mét thanh st ndng 50,0 gam vao dung dich CuCl, 10,0%. Sau
khi phan (g két thic, dem thanh kim loai ra rira sach, lam khé can ning
52,0 gam.

1. Tinh khéi lugng sét tham gia phan (rng

2. Tinh khéi lugng dung dich CuCl, can vira di cho phan (g trén.

Két qua:

1. Khéi lugng thanh Fe tham gia phan (rng la 14 gam

2. Khéi lugng dung dich CuCl, can vira du cho phan (ng trén 1a 337,5 gam

Bai 14: Hoa tan hoan toan 11,0 gam hdn hgp hai kim loai Fe va Al bdng mot
lugng vira di dung dich axit H,SO4 2 M (/odng) ngudi ta thu dugdc 8,96 it
khi Hy(0 dktc).

1. Tinh thanh phan phan trdm khdi lugng méi kim loai trong hdn hop.

2. Tinh thé tich H,S04 da duing.

Két qua: 1. % mAl = 49,1% ;
200m|

% mFe = 50,9%
Bai 15: Hoa tan 12,5 gam mudi ngdm nudc CuS04.5H,0 vao nudc ta dudc
500ml dung dich mau xanh

1. Tinh ndng d6 Cy clia dung dich mudi thu dugc
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" Cho mAu sit vao 100ml dung dich va khudy déu cho dén khi mau xanh

4a dung dich bién mat. Tinh khdi lugng mau sét du dé lam mat mau cla

dung dich

r étqua‘ 1.Cy = 0,1 M

2. m Fe = 0,56 gam

: 16: Cho hai thanh kim loai giéng nhau (déu cung nguyén 6 R ¢ hoa tri

7n va 6 cuing khéi lugng. Cho thanh thir nhat cho vao dung dich Cu(NOs),,

“, thanh th(r hai cho vao dung dich Pb(NOs),. Sau mét thdi gian phan (rng
|§y hai thanh kim loai ra khoi cac dung dich (biét s6 mol cua 2 mudi duoc

t20 thanh bdng nhau) thi thdy khéi lugng thanh thir nhat giam di 0,2 %,

khGi lugng cla thanh thir 2 tang 28,4 %. Tim tén nguyén to R.

qua: Rla Zn.

ung dich NaOHgy. Tinh lugng Al can dung khi diéu ché dugc 1000 lit H,
ktc). Gia dinh rang khéi lugng Al c6 trong IGp bao vé nhém oxit la

wa. 804 gam.

Mét loai hop kim duyra co thanh phan % khdi lugng cac nguyén té
W sau: 94% Al, 4% Cu, 0,5% mdi nguyén t8 Mg, Fe, Si. Néu can 1 kg
' nguyén chét thi phai Idy bao nhiéu gam Cu dé luyén thanh duyra nhu
trén.

Két gua. mc, = 4,255 gam.

Ngudi ta thudng diéu ché CaC, (canxi cacbua) béang cach nung Voi
;‘! trong 16 dién theo sd do phan (ing sau:

CROLIENAdE s 60 ¢ Lacy

13 tinh khéi lugng CaC, diéu ché dugc néu nung 2800 kg voi song. (Cho
8ng hao hut trong qua trinh 13 0,5%).

qua. 3184 kg.

120: Cho 416 gam dung dich BaCl, 12,0 % tac dung vira du vdi dung dich
27,36 gam mudi sunfat kim loai M. Sau khi loc bo két tua thu dugc
300 ml dung dich mudi clorua kim loai M ¢6 ndng dé 0,2 M. Hay xac dinh
G g thirc phan tir ciia mudi sunfat kim loai M.

ot qua: Kim loai M 1a Al

2 1 Cho 2,24 lit khi CO, suc vao 150ml dung dich NaOH M. Tinh nong do
cla cac chat trong dung dich (gid thiét thé tich dung dich thay doi
ong dang ké).
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Két qua: Cynanco; = Cmnayco; = 0,33M.
Bai 22: Nhing mét thanh Fe vao dung dich CuSO,. Sau mét thdi gian Iy

thanh Fe ra khoi dung dich thdy khéi lugng thanh Fe tang thém 1,0 gan,

Hay tinh sG gam Fe bi hoa tan va khdi lugng Cu bam Ién thanh Fe.

Két qua: mge =7 gam, mg, = 8 gam.

Bai 23. Cho 261 gam MnO, tac dung vdi dung dich HClyya g. Phan (g k&t
thiic thu dugc mot chat khi mau vang luc. Dan khi nay vao binh dung dung
dich NaOH 1,5M.

1. Viét cac phuong trinh hda hoc clia phan (ing xay ra.
2. Tinh thé tich khi do dugc (J dktc).
3. Tinh thé tich dung dich NaOH da dung dé phan (ing hét vdi khi thu dugc,
Kétqua: 2.V i = 67, 2 lit.
3.Va = 4,0 lit.

Bai 24: Hoa tan hoan toan 1,41 gam hdn hdp hai kim loai Al va Mg tac dung
VvGi dung dich axit HySO4 joing du, thu dugc 1,568 lit khi H, (dktc). Hay xéc
dinh phan trém khdi lugng mdi kim loai trong hdn hap.

Két qua. %mp = 57,45%; %mumg = 42,55%

Bai 25: Cho 10,4 gam mét hon hgp gém Mg va kim loai R dugc tron déu va
chia thanh 2 phan bang nhau:

Phan 1: Cho tac dung vdi dung dich ZnSO4 4. Sau khi phan (tng két thic

thu dugc mét chat ran cd khéi lugng 9,3 gam.

Phédn 2: Cho tac dung vdi dung dich axit HCl 4, , két thlic phan (ng thu

dugc 3,36 lit khi H, thoat ra.

1. Hay tinh khéi lugng méi kim loai cd trong hdn hgp dau.

2. Xac dinh kim loai R. Biét rang R c6 hda tri (II); R khéng phan (g vdi

dung dich ZnSO, va khi phan (fng vdi dung dich HCl.

Kétqua: 1. muyg = 4,8 gam,
2. Kim loai R I3 Fe,

Bai 26: Thém tir tir dung dich axit H,SO4 10,0 % vao 8ng nghiém cd chia
mot mudi cacbonat clia kim loai R hda tri I cho tdi khi vira thoat hét khi CO:
thi thu dugc dung dich mudi sunfat c6 ndng d6 13,63%. Hay xac dinh c6nd
thirc phan tr clia mudi cacbonat clia kim loai R.

Két qua : Na,CO;.

Bai 27: Cho m gam mdt oxit sit phan (ng vdi khi H, néng du. Hoi nudc sinh

ra dugc hap thu hét bang 100 gam dung dich axit H,S04 98% , két thuc

mg = .5,6 gam.

-

140

“'n (tng thdy ndng dd axit giam di 3,405%. Chat rén thu dugc sau khi
han (fng dugc hoa tan bang axit H,S04 iosng thu dudc 3,36 lit H, (J dkto).
‘Vi'e't phuang trinh héa hoc cua céc phan (g xay ra.

 Tim cong thirc phén tlr cla oxit sat.

Két qua: FesOs.

: Cho m gam Mg vao 300ml dung dich X chita AgNO; 0,1M va CuSO,
.2M. Sau khi phan (g xay ra hoan toan thu dugc 2,16 gam chat ran va
ung dich A. Cho A tac dung vdi dung dich NaOH 4, sau phan (fng thu
{‘,; két tua B. Pem nung két tia B ngoai khéng khi dén khdi lugng khong
d6i thu dugc chét rén D.

“‘ 3y xac dinh gia tri cia m va khéi Iugng chét rén D.

_ ‘gqua: m =0,24 gam; mp = 1,56 gam.

29: Lic m gam bét Fe vdi dung dich A gdm AgNO; va Cu(NOs),, dén khi
han (ing két thic thu dugc x gam chét ran B. Tach B thu dugc dung dich
loc C. Cho nudc loc C tac dung véi dung dich NaOH g, thu dugc a
im két tua cua 2 hydroxit kim loai. Nung két tua trong khéng khi dén khéi
o khéng déi thu dugc b gam chét ran.

Lép biéu thirc tinh m theo a va b.

Cho a = 36,8 gam; b = 32 gam; x = 34,4 gam.Tinh gia tri m.

gt qua. 1. m = 8575b - 7a.

2. m = 16,8 gam.

, Cho 2,24 gam bdt Fe vao 200ml dung dich hdn hdp gdm AgNO; 0,1M
| Cu(NO3); 0,5M, khudly déu dén khi phan (mg xay ra hoan toan, thu
Idc chét rén A va dung dich B.

%Il nh khdi lugng chét rén A.

Tinh Cy céc chat trong dung dich B.

st qua: 1. may = 4,08 gam.

. 2.0,35Mvao2m.

‘,.: Lac 1,04 gam bdt Zn vdi 400ml dung dich gém AgNO; va Cu(NO3);.
AU khi két thic thu dugc 17,84 gam chéat rdn B va dung dich C. Cho C tac
Ung vdi dung dich NaOH 4, thu dugc 8,82 gam keét tua. Biét B khong tac
Ung dugc vdi dung dich NaOH. Hay tinh ndng dé mol/I clia cac mudi trong
ung dich A.

€qud: Cyugnoy) = 0125 i Cuccuogiyy = 05 M

.2= Cho m gam bét Fe vao 1 lit dung dich chira AgNO3 va Cu(NOs)2 nong

° m&i mudi 1a 0,1M. Sau khi cac phan (rng xay ra hoan toan thu dugc chat
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rén A ndng 15,28 gam va dung dich B. Thém vao B mét lugng NaOH g, thy
dugc két tia C, dem nung két tua C trong khdng khi dén khéi Iugng khéng
déi thu dudgc chat ran D.
1. Tinh m.
2. Xac dinh thanh phan cta D va tinh khéi lugng chéat ran D.
Két qua: 1. m = 6,72 gam

2. Chat ran D gom:

Fe,03 = 0,06 mol, CuO = 0,03 mol, mp = 12 gam

Bai 33: Cho m gam Mg vao 1 lit dung dich chira FeSO, va CuSO,4 néng dd md
mudi la 0,1M. Sau phan (g loc Idy dung dich B. Thém NaOH 4, vao dung
dich B thu dugc két tia E. Nung E ngoai khéng khi dén khéi lugng khéng
déi thu dugc 10 gam chat rén F. Tinh gié tri cia m.

Két qua: m = 3,6 gam.

Bai 34: Cho a gam bot Fe vao 200 ml dung dich X gém AgNO; va Cu(NO;), .
Khi phan ('ng xong thu dugc 3,44 g chat rdn B va dung dich C. Tach B roi
cho dung dich C tac dung vdi NaOH du,thu dugc 3,68 g két tua cla 2
hydroxit kim loai. Nung két tua trong khong khi dén khdi lugng khong doi
thu dugc 3,2 g chét ran.

1. Xac dinh a.
2. Tinh ndng dé Cy ctia mdi mudi trong dung dich X.
Kétqua. 1.a = 1,68 gam.

2k 710 LM,

Bai 35: Tron hai dung dich AgNO; 0,44M va Pb(NOs), 0,36M vdi thé tich
bang nhau thi thu dugc dung dich A. Thém 0,828 gam bot Al vao 100m!
dung dich A thi thu dugc chét ran B va dung dich C. Tinh khéi lugng chat
ran B.

Két qua. mg = 6,408 gam.

Bai 36: Nhung 1 thanh kim loai M vao 100 ml dung dich AgNO; 1,0 M, sau khi
phan (g xong nhan thdy khdi lugng thanh kim loai tdng 7,6 gam. Xac
dinh tén kim loai M.

Két qua. Kim loai M a Cu.

Bai 37: Cho mdt hdn hgp X gém céc oxit FeO,Fe;04,Fe,05, ngudi ta tién hanh
cac thi nghiém sau:

— Thi nghiém 1. Cho 3,04 gam tac dung hoan toan vdi X bi khir hoan toan
H,(wua du) thu dugce 0,1gam Fe.

142

_ 7hi nghiém 2. Cho 3,04 gam X tac dung hoan toan vdi H,SO4 dac, ndng
hu dudc V lit SO, (san pham khu duy nhét, dktc). Hay xac dinh V.

Két qua. V' = 336 lit.

i 38: HOn hop A gém hai mudi cacbonat ctia hai kim loai kiém X, Y (X, ¥ &
haj chu ki lién tiép) co khéi luong la 41,9 gam.

1. Xac dinh X, Y va s6 mol méi mudi cacbonat trong hon hgp A, biét khi cho
hon hop A tac dung vdi axit H,SO4 (dw) thu dugc khi CO,. Cho toan bd
fong khi CO, sinh ra tac dung vdi dung dich Ca(OH), (dw) thu dugc 35,0
jam keét tua.

., Phai dung bao nhiéu lit dung dich hén hgp axit HCI 0,3M va H,S0, 0,2M
46 phan (ing vifa du véi 83,8 gam hén hap A.

qua: 1. Hai kim loai kiém do la Na va K.

2.V =2t

39: Hoa tan 46,0 gam hdn hop gém Ba va hai kim loai kiém X, Y vao nudc
hu dugc dung dich D va 11,2 lit khi (dktc). Néu thém 0,18 mol K,SO, vao
jung dich D thi dung dich sau phan Ung con du Ba(OH),, con néu thém
,21 mol K,S0, vao dung dich D thi dung dich sau phan (g con du K;SOs.
xac dinh hai kim loai kiém X va Y (Biét: X va Y thudc hai chu ki lién tiép).
5t qua: Hai kim loai kiém X, Y 13 Na va K.

40: Cho 16,0 gam hgp kim Ba — R (R /g kim loai kiém) tac dung hét vdi
5,0 thu dudc dung dich D va 3,36 lit khi H, (dktc). Lay 1/10 lugng dung
'#;* D r6i thém vao dé 99,0 ml dung dich K,SO4 0,1M, sau phan (fng trong
ung dich thu dugc van con 4, Ba(OH),. Néu thém tiép 101,0 ml dung dich
250, 0,1M vao dung dich d6 lai thdy du K,SO4. Xac dinh kim loai R.

ét qua. Kim loai R I3 Na.

41: Hon hop A gdm hai mudi XCO; va YCOs. Nung x gam hon hgp A mét
§i gian thu duoc 3,36 lit khi CO, (dktc) va hon hop chéat rén B. Cho B tac
ung hét vdi dung dich HCI (dw) thu dugc dung dich D va V lit khi CO,. Cho
an bo CO, thu dugc & trén hap thu hoan toan vao dung dich chira 0,1
10l Ba(OH), thu dugc 9,85 gam két tia va dung dich Z. Bun néng dung
lich Z thu dugc thém 9,85 gam két tua. Pem cb can dung dich D thu dudc
5,7 gam hon hop mudi khan.

; Tinh x.

2. Xac dinh hai kim loai X, Y (biét ching thudc nhém IIA va & hai chu ki lién tiép).
Két qua: 1. x = 32,4 gam

' 2. Hai kim loai X, Y 1a Mg va Ca
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Bai 42: HOn hgp M gdm hai mudi clorua ctia hai kim loai A, B (4, B8 thud.

nhom IIA va & hai chu ki lién tiép trong bang tudn hoan). Hoa tan 63,4 gam
hén hdp M vao nudc dugc 500 ml dung dich D. Sau d6 rét dung dich D vaq
dung dich AgNO; du' thu dugc 172,2 gam két tda.
1. Xac dinh hai kim loai A va B.
2. Tinh néng d6 mol clia cdc mudi trong dung dich D.
Két qua: 1. Hai kim loai A, B la Mg va Ca.

2. CyCaCl, = 0,4M; CuMgCl, = 0,8M.

Bai 43: Nhing mot thanh kim loai M vao 200 ml dung dich CuSO4 1,5M. Sa
khi phan (rng két thic, kim loai Cu tao ra bam hét vao thanh kim loai M,
L&y thanh kim loai M ra thi khéi lugng dung dich giam 13,8 gam. Hay xac
dinh tén kim loai M.

Két qua. Kim loai M la Al.

Bai 44: R la mot kim loai chua biét hoa tri. Cho 3,12 gam R tac dung hét vdi
khi Cl, du, sau phan (ng thu dudc chat ran cé khdi lugng nhiéu han khdi
lugng cuia kim loai ban dau la 6,39 gam. Hay xac dinh tén kim loai R.

Két qua. Kim loai R la Mg.

Bai 45. Hoa tan hoan toan 12,1 gam hdn hgp hai kim loai A, B (A, B déu /3
kim loai hoat déng) bang dung dich HCl 4, thu dugc dung dich D va x lit khi
(dktc). CO can dung dich D thu dugc 26,3 gam hdn hgp mudi khan. Hay tim
x (dktc).

Két qua. x = 4,48lit.

Bai 46. Hoa tan hon hap hai kim loai Mg va Cu vao 200,0 ml dung dich HCl
thu dugc 3,36 lit khi (dktc) va con lai x gam chat ran khéng tan. Oxi hoa
hoan toan x gam chét ran dé bang O, thi thu dugc (1,25x + y) gam chat
ran (y > 0). Hay tim ndng dé Cyv cta dung dich HCI.

Két qua. Cy = 1,5M.

Cau 47. Hoa tan x gam hdn hgp A gom céc kim loai Al, Fe, Zn, Mg bang dung
dich HCI du. Sau phan (g, khéi lugng dung dich téng thém (x — 2) gam.
Tinh khéi lugng mudi tao thanh trong dung dich.

Két qua. Khdi lugng mudi tao thanh trong dung dich = (x + 71) gam.

Bai 48: D& mét miéng Al ndng 2,7 gam ngoai khdng khi mot thdi gian thay
khéi lugng téng thém 1,44 gam (Gid su chi xdy ra phan ung oxi hod A/
bang oxi khdng khij. Tinh phan trdm Al bj oxi héa.

Két qua. % Al bi oxi hdéa = 60%.

Bai 49: Hoa tan hét 3,53 gam hdn hgp A gém ba kim loai Mg, Al, Fe trond
dung dich HCl thu dugc dung dich D va 2,352 lit khi H, thoat ra (dktc). Co
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can dung dich D thu dugc x gam hén hgp mudi khan. Tim gia tri x.
Két qua: Gié tri x = 10,985gam.
3i 50: Lay 2,98 gam hon hgp A gdém hai kim loai Zn, Fe cho vao 200 ml dung
lch HCl 1,0 M. Sau khi phan ('ng hoan toan, ti€n hanh c6 can dung dich
j(wng diéu kién khong co khéng khi) thu dugc 6,53 gam chét ran khan.
gy tinh thé tich khi H, (dktc).
. qua' Thé tich khi H, = 1,12 lit.
3 51: Nhing mét thanh Fe c6 khéi lugng 11,2 gam vao 200 ml dung dich
CuSO4 0,5M. Sau mét thai gian, Idy thanh Fe ra, cd can dung dich thu dugc
15,52 gam chét rén khan.
3 f’\flé’t cac phudng trinh hod hoc xay ra, tinh khdi lugng cac mudi cd trong
15,52 gam hén hop thu dudc.
2. Tinh khéi lugng thanh kim loai sau phan (ng.
két qua : 1. Khéi lugng FeSO, = 9,12 gam.

Khéi lugng CuSO,4 = 6,4 gam.
2. Khéi lugng thanh kim loai sau phan (g la 11,68 gam.
| 52: Hoa tan hoa toan 15,6 gam hon hgp hai kim loai Mg va Al béng dung
d ch axit HCl du. Sau phan (g, khéi lugng dung dich tdng thém 14,0 gam.
Hay xac dinh khéi lugng cia mdi kim loai trong hén hgp ban dau.
Két qus : mv, = 4,8 gam; my = 10,8 gam
| 53: Mot mudi M dugc tao bdi kim loai R (hod tri II) va halogen X. Hoa
fan x gam mudi nay vao H,0 dudc dung dich D, chia dung dich D thanh
1ai phan béng nhau.
= Phan 1. Cho téc dung vdi dung dich AgNO; 4, thu dugc 5,74 gam két tua.
7P/73n 2. Nhing mét thanh Fe vao, sau khi phan (fng két thic, khéi Iugng
thanh Fe téang 0,16 gam.
. Tim cdng thirc phan tir ciia mudi A.
2. Tinh x.
Két qua : 1. R 1a CuCl,. 2. x = 5,4 gam.
i 54: Cho 12,8 gam kim loai X (hod tri II) phan (g hoan toan vdi khi Cl;
thu dugc mudi Y. Hoa tan Y vao nudc thu dugc 400,0 ml dung dich D. Cho
ung dich D phan (g vdi thanh Fe ¢ khéi lugng 11,2 gam, sau mét thdi
an thdy kim loai X bam hoan toan vao thanh Fe. Liy thanh Fe ra va can
) i thdy khdi lugng téng 0,8 gam so Vdi trudc khi phan (g, néng d6 mol
.'a mudi FeCl, trong dung dich sau phan (ng 1a 0,25M.
‘1. Xac dinh kim loai X

145



2. Tinh néng dd Cy clia mudi Y trong dung dich D.
Két qua : 1. Kim loai X la Cu.
2. CyCuCl, = 0,5M.

Bai 55: L3y hai thanh kim loai R (hod tri II) c6 khéi lugng bang nhau. Ngu;

ta lam hai thi nghiém sau:
— Thi' nghiém 1. Nhung thanh th(r nhat vao dung dich Cu(NOs);, sau mét
thdi gian khéi lugng thanh thir nhét giam 0,2% '
— Thi' nghiém 2. Nhing thanh thir hai vao dung dich Pb(NO3),, sau mot th;
gian khéi lugng thanh th{ hai tdng 28,4% so vdi ban dau
(Biét s6 mol cua Cu(NO;3), va Pb(NOs); trong hai dung dich gidm nhu’ nhau).
1. Xac dinh tén kim loai R.
2. Nhing thanh kim loai trén vdi khéi lugng 1a 19,5 gam vao dung dich
chira 0,2 mol Cu(NO3); va 0,2 mol Pb(NO3),, sau mét thdi gian thanh kim
loai tan hoan toan.
a) Tinh khéi lugng chét ran
b) Tinh khéi lugng mudi trong dung dich sau phan (ing.
Kétqua: 1. Mla Zn.

2.a) Mgt ian = 33,5gam; b) mmus = 89,8 gam.

Bai 56: Mot mudi halogenua cé cong thirc MX;. Ldy x gam mudi doé hoa tan

vao nudc dugc dung dich D. Chia dung dich D thanh 3 phan vdi thé tich
bdng nhau.
— Phén 1. Cho dung dich AgNO; 4, vao thi thu dugc 5,74 gam két tda.
- Phdn 2. Cho tac dung vdi dung dich NaOH 4, két tia phan (ng, dung dich
thu dugc rira sach, lam khd, nung dén khdi lugng khéng déi thu dugc chét ran
¢ khdi lugng 1,6 gam.
- Ph3n 3. Nhiing thanh kim loai R (/o4 tri II) vao, sau khi phan Ung két
thiic thdy khdi lugng thanh kim loai R téng 0,16 gam.
1. Hay xac dinh cong thic clia mudi MX,.
2. Tim tén kim loai R va gia tri cta x.
Két qua : 1. Mubi la CuCl,.

2. Kim loai R la Fe, x = 8,1 gam.

Bai 57: Hoa tan x gam hdn hgp gdm 0,02 mol AICl; va MCl, vao nudc, thu

dugc dung dich D. Cho dung dich D tac dung vifa di véi 200,0 ml dung
dich AgNO;, thu dugc 14,3 gam két tua. Loc bo két tua sau dé cho dungd
dich tac dung vdi dung dich NaOH 4, thu dudc két tia A, nung A dén khoi

"1, khéng ddi thu dugc 1 6 gam chat ran B. Mt khac, nhiing mét thanh
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i  loai R (hod tri 1) vao dung dich D, sau khi phan (fng xay ra hoan toan,

_“o lugng thanh kim loai R téng 0,16 gam (gid thiét todn b kim loai M

thoal ra déu bam vao thanh kim loai R).
k . Xac dinh kim loai M, kim loai R.

"-n'nh ndng dé Cy cla dung dich ANOs va x.
két qua: 1. Kim loai M la Cu; kim loai R Ia Fe.

‘« \ 2. CyAgNO; = 0,5M; x = 5,37 gam.
8: Cho ba kim loai X, Y, Z (déu cd hod tri II) c6 nguyén tir khéi tudng

"7 la A, B, C. Nhing hai thanh kim loai X cé cung khéi lugng vao hai dung

ch mudi nitrat cla hai kim loai Y va Z. Sau mét thdi gian khi s6 mol mudi
(NOs); tao thanh & hai dung dich bang nhau thi thdy khéi lugng thanh thir

giam a %, khdi lugng thanh thir hai tdng b %. (Gid su’ tét ca kim loai

hodt ra déu bam vao thanh kim loai X).
. ?:_Lap biéu thrc tinh A theo B, C, a, b.
.Khi A = 112; B = 64; C = 207, hdy xac dinh ti [& a : b.
b, Ba+Cb 2 8 4_8
a+b S T S
: Cho 5 gam thanh kim loai Cu vao dung dich AgNO; 4,0%. Sau mét
glan phan (‘ng ngudi ta 1dy vat ra thdy khdi lugng AgNO; trong dung
o glam di 85,0 %.
Lf nh khéi Iugng thanh kim loai Cu I8y ra sau khi lam khé.
linh C % céc chat cé trong dung dich sau khi Idy Cu khoi dung dich.
6t qud: 1. 12,6 gam
' 2. C%Cu(NO3); =1,91%, C%AgNO3; = 0,61%.
60. Cho 46,1 gam hdn hgp kim loai Mg, Fe, Zn phan (ng vdi dung dich
it HC 4. thu dugc 17,92 lit khi H, (dktc). Tinh % khéi lugng cac kim loai
d trong hon hop. (Biét réng: Thé tich khi H; sinh ra khi Fe phan ung vdi
Xit gap hai Ién thé tich khi Hy khi Mg phan ung).
St qua: %mug = 5,21%;  Y%mMre = 24,29%;

qua 1.A=

% mz, = 70,5 %.

‘1: Cho 4,48 gam mdt oxit kim loai cé héa tri II tdc dung hét véi 100 ml

ing dich axit H,SO4 0,8 M. Bun can than dung dich thu dugc ta dugc
3,76 gam tinh thé mudi ngam nudc.

. Hay xac dinh cong thirc phan tif clia oxit.
". Hay xac dinh cdng thirc phan tir ciia mudi ngdm nudc.
€t qua. 1. Ca0.

2. CaS04.2H,0.
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hueong 4: PHI KIM

50 LUQC BANG TUAN HOAN HOA HOC
| CAC NGUYEN TO HOA HOC

Bai 62: Nung néng hdn hgp CaCO; va MgCOs thi khéi lugng chét rén thu duge

sau phan (ng chi bang % khéi lugng hdn hgp ban dau. Hay xac dinh %

khéi lugng cac chét trong hdn hap dau.
Két qua. % mubi CaCO; = 28,41%
% mudi MgCO; = 71,59%.

Bai 63: Hoa tan hoan toan 21,0 gam mét kim loai R hda tri (II) trong dung

dICh axit H,SO4 lodng du thu dUQC 8,4 lit khi H, (dkt(:) va dung dlCh D. Dem :w A. l,i THUYI%T T‘{ONG TAM
dung dich D ha nhiét d6 xudng tir tir thay tach ra 104,25 gam tinh thé mg; 1T KIM

ngam nudc. chat vat li

1. H?y xéc dif'h tén ,klm }oal R e gy e Cac phi kim hau hét khdng cé anh kim.
2. Xac dinh cong thuc hoa hoc cua tinh thé muGi ngam nudc do. Phan I6n cac phi kim khéng dan dién, c6 phi kim dan dién nhu than chi,

Két qua. 1. Tén kim loai R la Fe. B RhL silic.

2. Cong thic cia tinh thé mudi ngém nudc FeSO4.7H;0. ';; Hau hét phi kim dan nhiét kém va cé nhiét d6 néng chay thap, mot s&
m c6 nhiét dd ndng chay cao nhu cacbon, ...

': MOt s6 phi kim doc nhu clo, brom, iot, ...

? diéu kién thudng phi kim ton tai & ca 3 trang thai:

- Trang théiran: C,P,S, ...

— Trang thai long: Bry, ...

~ Trang thi khi: Oy, Hy, ...

Mgt s6 phi kim c6 tinh thu hinh nhu oxi, photpho, cacbon, ...
h chat hoa hoc

ldc dung vdi kim loai

WNhiéu phi kim tac dung vdi kim loai tao thanh mubi

U: 2Na(,) + Clp (k) —’—) 2 NacCl 0
Oxi tac dung vdi kim loai tao thanh oxit bazo
: 3FE(,-) + 20, (k) gy Fe;04 5]
Tac dung vdi hidro

- Oxi tac dung vdi hidro

H: ZHz K * 0, (k) —’-) ZHZO(()

,'" Clo tic dung vdi hidro

' 1H: Hz (k) -+ Clz (k) —L) 2HCI

Tdc dung vdi oxi

H: S(r) + Oz(k) l—“) SOz(k)
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2.4. Tac dung vdi cdc hgp chat ‘(ng dung cta clo
Vi du: O MBSOl iy N80, + 2H0 Lam chét tdy trung nudc sinh hoat, tdy tréng vai, bot gidy.
Chu"y' Mifc dé hoat déng cua cac phi kim: piéu ché nhua P.V.C, chét déo, chdt mau, caosu . ..

oy " B pie & nudc Gia-ven, clorua voi, HCI . . .
— Phi kim manh nhu: F, Cl, Bry, O,.. vdi kha nang hoat dong: F, > Cl, > Br, . piéu ché nucc

— Phi kim hoat déng yéu nhu: 1, S, P, C, Si, ... ’
II. CLO , Piéu ché khi clo

1. Tinh chat vat li '.'_ Trong !" hﬁng thl'ng_hiém !
e La chét khi doc, mau vang luc, mui hdc, ndng gdp 2,5 fan khong khi, v3 o = //e‘j," " d!?h it daT i (.hoéc KM704)'
tan dugc trong nudc. . Phuong phap: Bun nong nhe hon hgp dung dich HCl va MnO,.
o O nhiét d6 20°C 1 lit H,0 hoa tan 2,5 lit Cl,. PTHH: 4HClgy) + MnO, —“— MnCl, + Cl, + 2H,0
2. Tinh chat hoa hoc " 4.2 Trong céng nghiép
2.1. Tinh chéat hoa hoc chung cua phi kim . Nguyén liéu. Dung dich NaCl bao hoa.
a) Tac dung vdi kim loai e Phuong phap. Bién phan dung dich NaCl bdo hoa c6 mang ngan x&p.
Vidy: 3Che + 2Fey 2ot igkeeky PTHH: 2NaCl + 2H,0 —féahin__, ¢y 4 H, + 2NaOH

mang ngin x&p

Két luan: Clo phan (ng vdi hau hét cac kim loai tao thanh mudi clorua ucsou (C=12)
b) Tac dung voi hidro ‘Cac dang thi hinh cta cacbon
PTHH: Chgy + Hay ——> 2HCly 1. Dang thu hinh
Chd y. - Khi hidro clorua tan nhiéu trong nudc tao axit clohidric La nhiing don chat 6 cau tao khéc nhau cla cling mét nguyén t& hda hoc.
— Clo khdng phan (ing truc tiép vdi khi oxi 2. Nhifng dang thu hinh cia cacbon
¢) Téc dung vdi mét s6 phi kim khdc ‘Cachon c6 4 dang thi hinh :
Vidu: SChy + 2P — 2PCl g b e e
£ TGN ot IramancLe ~ — Gacbon v6 dinh hinh: X5p khéng dan dién.
a) Tac dung voi nuoc e Y
Vi du: C'Z(k) ¢ HzO([) — HCl (dd) F HCIO (dd) i

b) Téc dung vdi dung dich NaOH nh chét cua cacbon
g b almatalias (v 1. Tinh chét vat Ii cua cacbon vé dinh hinh
Vi du: Clz(k) % ZNBOH(dd) - NaCI(dd) s N&C'O(dd) + H0 ()

) T A i it e s Cacbon & trang thai ran, mau den, nhe, x5p.
VIO T ‘s Than gd c tinh chat hdp thu ch&t mau tan trong dung dich.
Vi du: C|2(k) + 2NaBr(dd) - 2NaCI(dd) + Bn ¥

i ’ Ui £ : . "¢ Than gb con dudc goi la than hoat tinh, than hoat tinh c6 tinh chat hap
Chu y. = Nudc clo la hon hgp gom Cl,, HCI, HCIO, trong dé HCIO la axit co ‘

: e o e eI AL U cao, dung lam trang dudng mia, mat na phong ddc, ...
tinh oxi hoa manh nén nudc clo cé tinh tay mau, no ¢6 ing dung dlng dé tay b i :
e L A Tinh chat hoa hoc cua cacbon
trdng vai, sdi, gidy ... va khir tring nudc may. . I o s ol 0. ti ARl COs ¥ B
H e b Ny ’, o 1y v Cw A 2 "
— Dung dich hén hgp hai mudi NaCl va NaClO dudgc goi la nudc Gia- BlEt manh TR SRR SO Gy W OES L2 1R
ven cd tinh tdy mau nhu nudc clo. i L )
PTHH C+ 0, — CO, + Q
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b) Cacbon tac dung vdi kim loai va hidro (phan ung xdy ra & diéu kién rst
kho khan).

Vi du: C + . 2Hueadl Sl

2C + Ca
2000"C

3C + 4Al ——— AlG
¢) Cacbon tac dung vdi oxit kim loai

Vidy: 2Cu0 #0 Cosst 20U r+100;
Chu y: O nhiét d6 cao cacbon con khir dudc véi mét s8 oxit kim loai khac nhur
PbO, ZnO...
3. Ung dung cuia cacbon

o Than chi: Lam dién cuc, chat bdi tron, rudt bat chi.

e Kim cuong. Lam do trang s(c, mii khoan, dao cat kinh.

» Cacbon vé dinh hinh: Than hoat tinh ding lam chat khir mau, mui,
phong ddc, nhién liéu, chat khir cac oxit kim loai.
IV. CAC OXIT CUA CACBON
1. Cacbon oxit (CO = 28)
1.1. Tinh chat vat Ii

La chat khi khong mau, khdng mui, it tan trong nudc, nhe han khéng khi,
va rat déc.
1.2. Tinh chat hoa hoc

a) CO la oxit trung tinh (khdng tao mudi) nén CO khdng phan ung vdi nudc
d nhiét dg thuong, kiém va axit

b) CO la chét khu' nén & nhiét dé cao CO khu' duoic nhiéu éxit kim loai

2000"C CaCZ

Vi du: CO(k) i CUO(,—) ’—") Cu n t COz(k)
cO ® + Fe304(,) ’—") 3FeO M+ CO, (k)

(60) « + FeO ) ;0) Fe(,) + CO, k)

¢) Ung dung:

o Lam nhién liéu, chat khir trong cong nghiép.

« La nguyén liéu trong cong nghiép hoé hoc.
2, Cacbon dioxit (CO; = 44)
2.1. Tinh chat vat Ii

La chét khi, khéng mau, khéng mui, ndng han khéng khi. CO, khéng duy tri
sy’ chay binh thudng va su séng.
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7i) h chat hoa hoc

jc dung vdi nudc

0, _tan mét phan trong nudc:

rHH:

CO; vy + H0(p = HCO;3 (qg)

9, phan (g vdi nudc tao thanh dung dich axit, quy tim khéng chuyén
 mau do, axit tao ra la axit yéu, khong bén

dung vdi dung dich bazo

CO, ® 2NaOH (dd) i Na,CO; (dd) + HzO(/)

CO;y + NaOH gy —> NaHCOs (q)
Tac dung voi oxit bazo

_ CO, k * Ca0o (dd) —-'—"—> CaCOs3 (r)

AA,“ dung vdi mét sé kim loai manh

u:

CO, ® * ZMg ——) ZMQO(,») + C(r)

g dung

,@ dung chita chay (khdng dung CO, dé dap tat céc dam chdy cd kim
anh nhu' Mg, . . ).

""" con dung dé bao quan thuc pham, san xuat nudc giai khat, so da,
m ure..

"’ CACBONIC VA MUOI CACBONAT

E cacbonic (H,C03)

ra ng thai tu’ nhién va tinh chat vat Ii

an I6n khi CO;, ton tai trong khi quyén.

) hoa tan CO, trong nudc mét phan CO, tac dung vdi H,0 tao ra dung
‘3" axit cacbonic la chat léng, kém bén, chi ton tai trong dung dich
g ion.

inh chét hod hoc

H,CO; Ia mét axit yéu, khdng 1am cho gidy quy tim chuyén sang do.
2C03 la axit khéng bén.

‘ H,CO; tao thanh trong cac phan (g héa hoc bi phan huy ngay thanh
a H,0.
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Vi du: " ,;,, LIC, CONG NGHIEP SILICAT
Na,CO; + 2HCI —— 2NaCl + CO,T + H,0 silic (Si = 28)
2. Mudi cacbonat rrang thai ty’ nhién
2.1. Phan loai va tinh tan ", i la nguyén t& phd bién, xép th(r hai sau oxi.
* C6 trong 2 loai mudi cacbonat: 'f; Si chiém khoang 1/4 khéi lugng vo qua dét.
+ Mudi trung hoa (=C03): K,COs, BaCOs;,... ; » si trong tu nhién ton tai dudi dang hgp chat nhu: cat tréng, thach anh,
+ Mudi axit ( —HCO; hidrocacbonat ): KHCOs, Ca(HCO3),,... - sét, cao lanh, silumin, fensfat, xecpentin, Si la nguyén t& cd trong thanh
e Tinh tan: Cac muGi cacbonat déu khéng tan (trlr mudi cta K, Na, NH,, Li) n nguyén t6 cla protein.
e Cac mudi hidrocacbonat déu tan (NaHCO; it tan) ﬂnh chéat vat Ii
2.2. Tinh chat hoa hoc . L3 chat ran, mau xam, khdé néng chay, cé vé sang clia kim loai, dan dién
a) Mudi trung hoa m, chat ban dan (silic tinh thé), 1a chat bot mau nau, khong tan trong nudc
« Phan (rng véi axit, kiém, dung dich muéi: Jic V6 dinh hink).
CuCO; + 2HCI — CuCl + H,0 + CO; 3. Tinh chét hda hoc
K,CO; + Ba(OH), — BaCO;| + 2KOH Si la phi kim hoat dong hod hoc yéu
Na,CO3 + CuSO4 — CuCOs3| + Na;SO4 a) Téc dung vdi O; (J nhiét dé cao) tao thanh SiO;

" cao

« Mubi cacbonat —'—> oxit bazd + oxit axit Si + 0o ——> SI0;

7 b) Tac dung vdi Clo tao mudi silicclorua
L0y ~rrd CaC -+ Q011

e Mudi cacbonat + CO; + H,0 — mudi hidrocacbonat 1
CaCO; + CO; + H,0 — Ca(HCO3), Téc dung vdi dung dich kiém ddc, nong
b) Muéi axit <' Si + 2NaOH@s + H0 ——> NaSi0; + 2H,T
¢ Phan (rng v@i axit, kiém, dd mudi, kali: ) Téc dung vdi dung dich H>504 ddc, nong
;E:ggzii I ;zzcslc;:ia g::até;ji;;g: l "‘ Si + 2H,S04 (ax) — 5 H,Si0; + 2S0,T + H,0
NaHCO; + NaOH —» Na,CO3 + H,0 ”"9 dung
i 3 chat ban dan trong nganh dién tir ché tao pin mét troi (chuyén nang
e Muédi axit ———> Mudi trung hoa + CO; + H,0 Ing cua mat troi thanh dién nang).
‘ lic dioxit (Si0; = 60)
Tl’nh chat vat Ii
3 chat két tinh, b trong cat va thach anh, pha I, ma ndo, ngoc bich, déat sét,...
2. Tinh chat hoa hoc
%a) Tdc dung vdi kiém
4 Si0, + 2NaOH — Na,Si0; + H;0
: (natri silicat)

4 Sht 2o G 1SICL

Ca(HCO3); ——> CaC03| + H,0 + CO,.
3. Ung dung
e CaCO;s la nguyén liéu dé san xudt voi, xi mang.
e (CaCoOjs la nguyén liéu ndu xa phong, thuy tinh,
e NaHCO; dung lam dugc phdm, hoa chat, ...
4. Chu trinh cacbon trong ty nhién
Cacbon trong tu nhién cé sy’ chuyén hoa tir dang nay sang dang khéc, dien

ra thudng xuyén, lién tuc tao thanh mét chu trinh khép kin.
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b) Tdc dung vdi oxit bazo'
Si0, + Ca0 — (CaSiO;
(canxi silicat)
¢) Tac dung vdi mudi cacbonat trung tinh
Si0, + Na,CO; — Na,Si0; + CO,T
Chu y: SiO, khong tac dung vdi nudc tao thanh axit. Axit tuong (ing cua
mudi silicat la axit silicic H,SiO3;, khéng tan trong nudc.
3. Sd lugc vé cong nghiép silicat
3.1. Khai niém
Cong nghiép silicat la cong nghiép ché bién cac hgp chat tu’ nhién cla silic
gom san xuat do gém s, thuy tinh, xi mang tur nhirng hgp chat thién nhién
cua Si va cac hgp chat khac.
3.2. San xuat do gom su’
a) Nguyén liéu. Bat sét, thach anh, fenfat
b) Cac céng doan chinh:
« DAt sét dudc nhao vdi nudc dé tao thanh bot déo va dem nung & nhiét
do cao sau khi da tao thanh vat thé.
e Tuy tung loai dat sét, nhiét do nung, men trang ma dé gém cd nhiéu
loai nhu gach, do sanh, s, ...
3.2. San xuat xi mang
a) Nguyén liéu. Bat sét, da voi, cat ...
b) Cdc céng doan chinh.
e Nghién nho da voi, roi tron vdi dat sét, cat, nudc nhdo tao thanh bun,
sau dé cho vao |6 nung dé tao thanh clanh ke.
» Clanh ke dé ngudi dudc nghién cling thach cao thanh bdt min, dé 1a xi méng.
3.3. San xuat thuy tinh
a) Nguyén liéu. Cat thach anh, da vdi, so6 da.
b) Cac céng doan chinh:
o Giai doan 1:Tron cat, da voi, so da theo ty & thich hgp.
e Glai doan 2: Nung hdn hdp & 900°C thanh thuy tinh dang nhéo.
e Glai doan 3: Ep, thdi thuy tinh ngudi, déo thanh cac db vat.
Thanh phan chinh cla thuy tinh thudng la CaSiO; va Na,SiO;
Céc phudng trinh héa hoc clia phan (ing xay ra:

CAC0; =iy 180 + CO;
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Si0; + Ca0 . —“— CaSiOs
Si0, + Na,CO; —“—» Na,Si0; + CO,

i1, SO'LUQTC BANG TUAN HOAN CAC NGUYEN TO HOA HoC
Cau tao bang tuan hoan cac nguyén té héa hoc
flvguyén tac sap xép
» Cac nguyén t6 dugc sdp xép theo thir tu tdng dan clia dién tich hat nhan
, Cac nguyén t6 ma nguyén tur cia chling cé cing s6 Ip electron va dugc
;.u ép thanh mot hang.
Céc nguyén t6 ma nguyén tir cla ching cé s electron I&p ngoai cling
nhau dugc x€p vao mot cot.
'. Cau tao bang tuan hoan
3) O nguyén té
s Cho biét s6 thir tu clia nguyén t3, ki hiéu hoa hoc, tén nguyén tg,
yén tlr khoi.
SO th(r tu' clia nguyén t6 béng s hiéu nguyén tir cla nguyén té do, cd
i bang s6 don vi dién tich hat nhan, béng sé electron trong nguyén tur.
) ‘t’hu ki
‘Fhu ki la ddy cac nguyén t6 ma nguyén tir clia chiing ¢d cung s6 I6p
v‘: va dugc sap xép thanh hang theo chiéu dién tich hat nhén tang dan
ién tich hat nhan.
b So thir tu cda chu ky = s6 Idp electron
ng tuan hoan co 7 chu ki, duoc chia thanh hai loai
O'w ki 1, 2, 3. La céc chu ky nho, trong dé chu ky 1 ¢6 2 nguyén to, chu
a chu ky 3 mdi chu ky c6 8 nguyeén to.
Chu ki 4, 5, 6, 7: La chu ky I6n, trong dé chu ky 4 va chu ky 5 mdi chu
) :8 nguyen to chu ky 6 c6 32 nguyén t8, chu ky 7 dang xay dung.
* Ngoai ra bang tudn hoan con ¢é 2 hang thudc hai ho ndm ngoai bang la
Lantan va ho Actini.
lrong mdi chu ky : Dau chu ky la mét kim loai manh va két thic chu ky 13
iem, canh khi hiém la mét halogen (phi kim manh) — trir chu ki 1 va 7.
) Nhém
* Nhoém gém céc nguyén t6 ma nguyén tir cla ching cé s6 electron Idp
3 cling bang nhau va do d6 tinh chét tuong ty nhu nhau nén dugc xép
th c6t va theo thir tu chiéu ting clia dién tich hat nhan nguyén tu.

]
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e SG th(r tu clia nhém = s8 electron I8p ngoai clng cua nguyén tu (ney
nguyén t& nhom A thi s6 thi tu' béng hoa tri cao nhét vdi oxi cua cdc nguyén
té do trong nhom).

« Bang tuan hoan cac nguyén t& héa hoc (dang bang dai) gdm 8 nhém A
va 8 nhom B.

2. Su bién d8i tuan hoan tinh chat cua cac nguyén t6, cac hgp chat
oxit cao nhat, hidroxit tao bdi cac nguyén td trong bang tuan hoan
2.1. Trong mét chu ki

Di tUr trai sang phai theo chiéu tang dan dién tich hat nhan nguyén tur:

— S8 electron I8p ngoai cling clia nguy@n tir téng tir 1 dén 8e.

— Héa tri cao nhét clia cAc nguyén t8 trong hgp chat vdi oxi tang tr 1 dén 7.

— Tinh kim loai clia cac nguyén t5 giam dan, dong thdi tinh phi kim cla cic
nguyén to tang dan.

— Tinh chat bazd clia cac oxit cao nhat va hidroxit giam dan, dong thdi tinh
chét axit cla cac oxit cao nhét va hidroxit téng dan.

2.2. Trong mgt nhom

Khi di tir trén xudng dudi, theo chiu tang cla dién tich hat nhan:

— S6 I8p electron clia nguyén tlr tdng dan.

— Tinh kim loai clia cAc nguyén t& tang dan dong thdi tinh phi kim cla cac
nguyén té giam dan.

— Tinh chat bazd ctia cac oxit cao nhat va hydroxit tang d‘én, dong thdi tinh
chét axit clia cac oxit cao nhat va hidroxit giam dan.

3. Y nghia ctia bang tuén hoan cac nguyén t6 héa hoc

Biét vi tri clia nguyén t5 ta co thé suy doan cdu tao nguyén tir va tinh cha
cd ban clia nguyén t8, ddng thdi so sanh tinh kim loai hay phi kim cua nguyen
t6 nay vdi nguyén t6 khéc lan can.

Biét cdu tao nguyén tir cla nguyén t& co thé suy ra vi tri cla nguyén to
trong bang tuan hoan va tinh chét hoa hoc cd ban cua né.

Biét cong thifc tdng quét cac dang hgp chat cua nguyén t6, hda tri cao nhat
vdi oxi va vdi hidro.
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B. PHUONG PHAP GIAI BAI TAP
AN 1: CAU HOI LY THUYET J
' ong phap

iél thich su bién d6i tinh chéat trong bang tuan hoan.
&t phuang trinh héa hoc cta cac phan (ing theo so d6 cho san.
c phan Ung lién quan dén tinh chét cla cac phi kim.
I han biét va tach cac don chat va hgp chat cta phi kim.
~au hoi
1. Hay sap xép tinh axit cla cac axit sau theo chiéu giam dan tinh axit:
- HCI, HBr, HF, HI
udng dan:
hiu giam dan tinh axit: HI > HBr > HCI > HF.
(C6 y kién cho rang oxit axit la oxit phi kim c6 diing khéng?
t cong thifc cua cac axit cla clo ing vdi cac oxit axit: ClO,, Cl,0s,
.'f' "y va C'207.
Cho biét N chi c6 hai loai axit 1a HNO, va HNOs. Khi cho NO, 1a mot oxit
t tac dung véi dung dich NaOH thi thu dudc san pham la nhitng mudi gi?
ét géc phuang trinh phan (ng.
réng dan:
" héng hoan toan dung.
- CO, NO, N,0 khéng phai la oxit axit hodc Mn,0; la oxit axit nhung lai
muon KMnO, va axit HMnO,.
o 6ng thirc cac axit tuong (g la:
CI0, —— HCIO;
'0403 —— HCIO,
'0205 — HCIO3;
0207 FAR BhEs HC|04

H: 2NO; + 2NaOH —— NaNO,; + NaNO; + H,0

au 3. Hoan thanh day bién hda sau, ghi rd diéu kién phan Ung (7él co)
<c —2 5 €0, — NaC0; —2» MgCo; —*— CO;

b CO -2 C0o,—& 3 CaC0; —2—» Ca(HCO;): ———> CO:
Hudng dan:
+CO; + 2Mg(gsinsngy —> 2MgO .+ C
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0
1 cao

2. C - +. 0 L0 L,
3.CO, + 2NaOH — NayCO; + H,0
4, Na,CO; + MgCIZ —> MgCO;3 + 2NaCl
5. MgCO; —~—> MgO + CO,

B 00s G r—aeiad, SOCE)

7:.200 4.0y -~ 31000

8.CO, + Ca(OH)z duv CaCO3; + H;0
9.CaCO; + CO, + H,O —» Ca(HCO3)2

10. Ca(HCO;); + H,SO4 —> CaSO4d + 2H,0 + 2C0,T

Cau 4.
1. Cho bén nguyén t&: O, Al, Na va S. Viét cong thirc phan tlr cla cac hap
chét chira hai hodc ba trong bén nguyén t6 trén.
2. Nguyén t3 R c6 thé tao thanh véi Al hgp chat kiéu ALR,, mdi phan ti
gdm 5 nguyén tr, khéi lugng phan tir bang 150. Hay xac dinh tén R.
Hung dan:
1. Cong thirc phan tir cla cac hgp chéat chira hai hodc ba trong bdn nguyén
%6 trén la:
Na,O, Na,S, A|203,
AIZ(SO3)3, Na,O0...
2. Tén R nhém (Al), cong thirc phan tir Al,Ss.

Cau 5. Hay chi ra nhitng phuang trinh phan ing viét sai:

1

AlLS;, SO, SO; NaSO3;, NaySO4  AlySO0.)s,

.Fe + Cl —L) FeCl,

2.Fe + 2HCI —— FeCl, +H;

3. 2Fe + 3H,SO4 Fe,(S04); + 3H;
4

5

.Fe + CuSO4 —— FeSO; + Cu
.Fe + 3AgNO; — Fe(NO3), + 3Ag

6. 4Fe + 30, — -3 "2Fe,0;

7.3Fe + 20, —— Fe;0,

Hudng dan:

Céc phuang trinh phan (fng viét sai la:

1 - phai tao ra FeCls, vi Cl, 1a phi kim manh
3 - phai tao ra FeS0,, vi H,S0, loang

5 — can bang PTHH sai
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' 6. Hay phan biét dung dich NaCl, nudc Gia-ven, dung dich KI béng
shudng phap héa hoc.

Huong dan:

_ Trich mau thr, danh s6.

_ Chon thudc thir: quy tim, hd tinh bét.

Cho thudc thir vao ca ba mau thlr trén thi dung dich nao lam mat mau
uy tim thi do la nudc Javen. Con NaCl va KI khéng tac dung.

ho hai mau thir con lai téc dung véi hd tinh bdt, mau thir nao lam xanh hd
inh bt do 1a KI. Chat con lai la NaCl.

7. Tim cac chét (mg vdi cac chif cai va hoan thanh cac phudng trinh phan
- héa hoc sau:

PFes+ A > By + C (1)
B CUSO, > D ey + E @)
+ F — GV (ing+ H (3)
+ J(khn’) — L (4)

; by KL >0 C ok Mt N (5)
ludng dan:

1 HCI B 1a H,S
a FeCl, D la CuS
1a H,S0,4 F 1a SO,

13 s H 13 H,0
1a Cl, L 13 FeCls
113 1, N 1a KCl
ac phuong trinh phan (ing héa hoc xay ra.

FeS + 2HCI — H,S+ FeClh (1)
PHS + CuSO, — CuS + H,SO4 (2)
- 2H,S + SO, > 35 + 2H,0 (3)

OFeC, + C, — 2FeCl; (4)
BOFeCl; + 2KI — 2FeCh + I, +-2Kd (5)

) 8. Cho hdn hop khi A gdm CO va CO, (d diéu kién tiéu chudn). Hay trinh
@y phuong phap hda hoc dé tach riéng ting khi khoi hon hap A.

Hudng dan:

Cho hén hap khi A qua nudc véi trong du, khi @6 chi c6 CO, tham gia phan
Ung, khi con lai la CO.
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PTHH: 0,95 0,95

Y. - “ig e ot Lo Lol = |
i M x > 0,025 38 (g/mol)
~ yay: 38 < My < 50,67, két hgp vdi dif kién R Ia kim loai thudc nhém TIA

_, MIa Ca (Canxi M = 40).

CO; + Ca(OH), —» CaCO;¥ + H;0
Loc ldy két tua CaCO; dem nung dén khéi lugng khong ddi hodc cho tic
dung vdi axit du, ta thu dugc khi CO,,

PTHH: ,dg 2. Hoa tan m gam mét kim loai M vao 200 g dung dich HCl 7,3% (vua
Caco, TR a0 1,1 1 duj), thu dugc dung dich D trong dé néng dé % mudi clorua clia M 3
11,96%. Hay xac dinh gia tri cta x va tén kim loai M la
Hodc CaCO; + H,SO; — CaSOsv + H,0 + CO,T | Hutbing déin: Theo bai ta c6 PTHH:
2 4 £y M ' 2M + 2nHCl - 2MCl, + nH, *)
PHAN 2: BAI TOAN HOA HOC 200 x 7,3

Theo gia thiét: nyq = = 0,4 (mol)

1. Phuong phap bién luan
a) Nguyén tic 2

Phuong phéap bién ludn la mét phuong phap giai toan héa hoc phé bién, " TUPTHH (*) > n,, = 024 0,2 (mol).
thudng dugc st dung dé giai cac bai toan hda hoc tir don gian dén phurc tap, 1
qua trinh bién ludn cd thé dua vao phuong trinh hda hoc dé xét lugng chat i Myc, = (M +0,4 % 35,5) = (m + 14,2) gam.
phan (ng da hét hay du, san pham phan (‘ng xay ra theo hudng nay hay |
hudng khac, s dung cac céng cu toan hoc nhu bat phuong trinh toan hoc,

100 x 36,5

| ‘ dung dich sau phan ('ng = (m + 200 = 0,4) = (m + 199,6) gam-
m+14,2 _ 11,9

giai phuong trinh, hé phuong trinh nghiém nguyén,... dé giai bai tap. m+199.6 100 m = 11 gam
b) Mot s6 vi du 1
J ! A x . " il _ 0,4

Vi du 1. Hoa tan hoan toan 1,52 gam hon hgp A gom Fe va kim loai R G e M =27,5n.
thudc nhém IIA trong dung dich HCl 4, thay tao ra 0,672 lit khi Hy(dktc). Mat . M) Fuig

y ) L i Sk i g . Ta co bang méi quan hé gitra M,
khac khi cho 0,95 gam kim loai R ndi trén khong khu hét dugc 2,0 gam CuO 0 § £ 4 g, qu * 9 ; e 7 g
nhiét d6 cao. Hay xac dinh tén kim loai R. n &

Hu'dng dan: d Mg 27,5 55 82,5

Goi cdng thirc chung clia Fe va kim loai R 1a M, theo bai ta cd PTHH. Vay kim loai M phai la Mn (M = 55) mangan.

M + 2HCO — MCh + Hs ' (1) ‘du 3. Cho 8,94 gam mudi RX (R /a kim loai kiém, X la halogen) vao dung

0.672 dich AgNO; 4y, sau khi phan (rng két thlc thu dugc 17,22 gam két tua. Hay

Theo gia thiét: My, = TRk 0,03 (mol) xac dinh cong thirc phan tir cta mudi RX trén.
4 ! Hudng dén: Theo bai ta ¢ PTHH.
- nM = 0,03 mol RX + AgNO; — RNO; + AgXi
Lt 50,67 (g/mol) ’GOI nguyén tir khéi ctia R 1a M, X fan luct 13 X, ta c6
0,03 (M + X) gam RX phan (rng, tao ra (108 + X) gam két tua.

Vi Mee = 56 > 50,67 nén nguyén tir khéi cua R phai < 50,67 g/mol.
PTHH khi cho R tac dung vdi CuO:

R + Cu0 - RO + Cu (2)
Tacd: ng =xmol < neeo = 0,025 mol

ma 8,94 gam RX phan (ing, tao ra 17,22 gam két tua.
> 17,22R + 8,28X = 965,52

5 8,61M + 4,14X = 482,76 *)

- Do AgX két tia nén X khong thé Ia F — X > 35,5.
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Mét khac: D& phudng trinh (*) cé nghiém thi 4,14X < (482,76 — 8,61 x 7)

— X < 102,05.

Vay: 35,5 < X < 102,05 nén X chi cé th& 1a Cl hodc Br.

—Néu X la Br ta c6 M = 17,6 (loai vi khdng cd nghiém phu hop).

- Néu X 1a Cltacd M = 39 hay R la K — Mudi RX 1a KCI.
2. Phuong phap so dé dudng chéo.
a) Nguyén tic

Phuong phap sd d6 dudng chéo la mét phuong phép ciling hay dugc s
dung trong cac bai toan vé chat khi nhu tinh % thé tich (s6 mol) cac khi dua
vao ty khéi, hay trong céc bai toan pha ché dung dich c6 ndng dd khéc nhau.

Tron 1an hai dung dich sau:

= Ldy x; gam dung dich X c6 ndng dé C; (C; /4 C% hodc Gy).

- Ldy x, gam dung dich Y c6 néng dé 1a C, (G, /a C% hodc Cy).

— Dung dich thu dugc cé ndng d6 C; (Gid su'C; > C;, C; < G < C))

Ta c6 sg d6 dudng chéo nhu sau

Truong hop 1. Cy, Cy, C3 la ndng dd %

Cl Cz k1 C3
\C3/ % C, -G (1)
Cz/ \C;;—C] X, G-G
' Truong hop 2. Cy, Gy, C3 la ndng dd mol.
Cl Cz pr C3
\C3/ _\/_1 _G -G (2)
Cz/ \C3 -G VZ C3 5 cl

Chu y. - Vi céc chat nguyén chét dugc xem 1a dung dich ob ndng d6 C% = 100%.
= V@i dung méi nudc dugc xem la dung dich cd ndng dd C% = 0%.

b) Mgt s6 vi Hu

Vi du 4. C6 dung dich A Ia dung dich HCI 9,0% va dung dich B I3 dung dich
HCI 33,0%, trén x gam dung dich A v&i y gam dung dich B dugc dung dich
axit HCl 15,0%, tinh ty 1€ x : .
Hudng dén:
Ta cd s d6 dudng chéo

X 9 33-15= 18
\15<:
W BT 15 190 i§
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_eo sa d6 dudng chéo trén, ta co.

{
Ti 1& khéi lugng hai dung dich la: 3 o gty

6 i

~ phai ldy 3 phan khéi lugng dung dich HCl 9,0% trén vdi 1 phan khéi lugng
ng dich HCI 33,0% dé thu dugc dung dich HCI 15,0%.

dy 5. Cho mot dung dich nudc muéi NaCl 5,0%. Ngudi ta pha ch& dung
dich d6 vdi nuéc dugc 500,0 gam nudc mudi NaCl 0,9%. Hdi can pha tron
gng dung dich mudi trén va nudc theo ti 1& khéi lugng nao?

Hu'dng dén:

Goi my, M, la khéi lugng dung dich NaCl va nudc can pha tron, theo so db
ng chéo ta co.

¢m; 5 09-0=0,9
\0,9/
0/ \

5-09 =41

{

¢ & tao ra dung dich NaCl 0,9%.

W 6. Tini thé tich dung dich H,SO4 (cd D = 1,84 g/mi) can |&y dé pha vao
WGC dé tao thanh 10 lit dung dich H,S04 (D = 1,28 g/mi).

Judng dan:

30i vy, v, la thé tich dung dich H,S0, (cd D = 1,84 g/ml) va nudc can pha
, theo so do dudng chéo ta co:

m; 1,84 -
' ek i B

1,28-1,0=0,28

B 10— 1,84~ 1,28 = 0,56
 (MuBc 0 khdi luong riéng lé 1 g/mi)
[l do; ta co:

0,2
A

2]

i 18 thé tich cua dung dich H,S04 va nudc 1a:

= &
>

o
(=)}

: 104,
‘Y: VddeS°4= ? lit.

du 7. Tron x, lit khi CO, vdi x, lit khi CO thu dugc 30,0 Iit hdn hgp khi A cd
R

T 2. Gia tri cta x; va x, lan lugt la bao nhiéu?
4
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Hudng dén:
Theo gia thiét, khdi lugng mol trung binh cta hdn hop 1a: M = 16x2 = 3>

(g/mol).
Ap dung so d6 duding chéo. Ta cd.

7,5 (Iit);

|
X 3OM=
3

x, = 30 — 7,5 = 22,5 (Iit).
Vi du 8. Hoa tan 200 gam SO; vao x.gam dung dich H,SO4 49% dé tao thanh
dung dich H,SO4 78,4% . Tim x.
Hu'dng dén:
Khi cho SO; vao dung dich H,SO4 thi SO; sé phan (ng vdi H,0 cd trong
dung dich, phuang trinh hda hoc xay ra:
SO; + H,O0 — H;SO4
Ta thdy: Cr 100 gam SOj; phan (fng vdi H,0, tao ra:
98 x100
80
Vay, ta quy déi lugng SO; trén thanh dung dich H,SO04 122,5%.
Ap dung so dd duting chéo. Ta co.

x 122,5% 78,4% — 49% = 29,4%
\ 78,4 %<

= 122,5 (gam) H,SO4

y 49% 122,5% - 78,4% = 41,1%
Vay: Khéi lugng dung dich H,S04 49% can dlng la:
44,1 o
29,4 x 200 = 300 (gam).

3. Phuong phap tang giam khdi lugng
a) Phuong phap

Dua vao su tdng hodc giam khdi lugng khi thuc hién qué trinh chuyén hod
mét hay nhiéu mol chdt phan (fng thanh mét hay nhiéu mol san pham tao
thanh, tir dé ta cd thé tinh dugc s6 mol cac chat tham gia qua trinh phan (fng
hay san pham.
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;:";,. phap tédng giam khdi lugng cling dugc ap dung khi biét dugc s6

céc chat tham gia phan (g (hodc s6 mol cdc san phém tao thanh) sau

) (fng dé tinh khéi lugng tang hodc giam.

" 50 cua phuong phap:

xet vi du sau day: Khi suc Cl, vao dung dich NaBr s& xay ra phan ing:
Cl, + 2NaBr 2NaCl + B,

. 71 gam 2 mol 2 mol 160 gam

ra thdy: C(r 1 mol NaBr phan (ing (cd khdi luong 103 gam) sé thu dugc 1

(¢O khdi luong 58,5 gam) thi khdi lugng mudi s& giam (103 — 58,5) =

1sam. Dua vao su chénh léch vé Kkhéi lugng, ta cb thé tinh cu thé s& mol

,, NaBr da phan (g cling nhu s6 mol cua NaCl, Br; tao thanh.

dang bai tap thuong gap:

Phan ung cua don chadt halogen cd tinh oxi hod manh phéan ung vdi

u la halogen co tinh oxi hod yéu hon

Bhan ung cua mudi cacbonat cua kim loai tac dung vdi dung dich axit

tfHCl) tao ra mudi (nhu mudi clorua).

ot sO vi du

13 n ung cua don chét halogen co tinh oxi hod manh phan ung vdi

i cuia halogen cd tinh oxi hod yéu hon

'du 9. Cho khi Cl, du suc vao dung dich chifa 40,7 gam hdn hgp ba musi

NaCl va NaBr. C6 can dung dich sau phan (g thu dugc 31,8 gam hon

mudi khan. Tinh thanh phan % vé khéi lugng clia NaBr trong hon hop

ban dau.

réng dan:

'fého Cl, du di qua hon hdp chira ba mudi NaF, NaCl va NaBr thi chi c6

tham gia phan (ing:

‘ 2NaBr + Cl, - 2NaCl + Bn

- ay: cr 1 mol NaBr phan (fng tao thanh 1 mol mudi NaCl thi khéi lugng

v u dugc sé giam so vdi khéi lugng mudi ban dau la: 80 - 35,5 = 44,5 (gam)

1€0 bai ra:

-

(

, Mmusi giam = 40,7 — 31,8 = 8,9 (gam)
nNaBr = 0,2 mol

> Myagr = 0,2x103 =

“4 B _ 20,6

£ 70T INasr 40,7

>Thanh phan % vé khdi Iugng ctia NaBr trong hdn hgp mudi ban dau la 0,614%.
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20,6 (gam).

x 100% = 50,614%.




2. Phan ung cua mudi cacbonat cua kim loai tac dung véi dung dich axit H,z
(nhu HCI) tao ra mudi (nhu mudi clorua), ta dua vao lugng khi CO, thoat ra ta

sé tinh dugc lugng mudi phan (ng va mudi san pham (nhu: c 1 mol kh/ Co,

thodt ra, khoi luong mudi clorua sé tang so vdi khdi luong mudi cacbonat 13

11,0 gam)

Vi du 10. Cho 36,3 gam hén hgp X gdm cac mudi CaCO;, Na,CO; va M,Co.
(M la mot kim loai kiém) tac dung vdi dung dich axit HCl du, thu dugc 6,75
lit khi CO, thoat ra (dktc). C6 can dung dich sau phan (g thu dugc m gap,
chat ran khan. Tim gid tri m.

Hudng dan:
Khi cho mudi cacbonat (tdng quat Ra(CO;3),) tac dung véi dung dich axit He|
sé xay ra phan Ung:
Ry(CO3)x + 2xHCI
Ta thay: ne,, = 0,3 mol

— 2RCl, + xH,0 + xCO,

Theo PTHH trén két hgp phuong phap tang giam khéi lugng
— khéi lugng mudi téng Ién mét lugng 1a 0,3 x 11 = 3,3 (gam)
- m = 36,3 + 0,3x11 = 39,6 (gam).

Vi du 11. Hoa tan 28,4 gam hdn hgp hai mudi ACO; va BCO; vao dung dich
axit HCl du, thu dugc dung dich D va khi E. C6 can dung dich D thu dugc 31,7
gam hén hgp mudi khan. Hay tinh thé tich khi E (& dktc).

Hu'dng déan:
Theo bai ra ta c6 PTHH.
MCO; + 2HCI - MC, + H,0 + CO,
(M /3 ki’ hidu hda hoc chung cua hai kim loai trong hai mudi trén)
Ta thdy: C( 1 mol CO, bay Ién thi khéi lugng mudi tdng 11 gam.
Theo dé bai, khéi lugng mudi tang:
31,7 - 28,4 = 3,3 (gam)

3,3

ETTs

- Veo, = 0,3 x 22,4 = 6,72 (lit).

= Neo, = = 0,3 (mol)
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» C. BAI TAP AP DUNG

"1. Cho x gam hdn hgp A gom hai mudi NaCl va NaBr tac dung hoan toan
@i dung dich AgNO; thu dugc két tia c6 khéi Iugng gap y fan khéi lugng
ctia AgNO; da phan (ng. Hay xac dinh gia tri y.

‘ i 2: Khir hoan toan 8,40 gam mét hon hop A gom Fe,0; va FeO bang khi H,
's. nhiét d6 cao, thu dugc Fe va 2,52 gam H,0. Hay xac dinh thanh phan %
khoi Iugng cua Fe;03 trong hon hop A.

i 3 : Hon hap A gom hai mudi NaCl, NaBr. Cho hdn hop A tac dung vdi dung dich
AgNO; (al), thi khdi lugng két tua tao ra bang khdi lugng clia AgNO; da phan
(ing. Hay tinh thanh phan % vé khéi lugng clia m&i mudi trong hdn hop A.

j 4: Dan x lit khi CO, (dktc) qua dung dich chifa 0,1 mol Ca(OH), thu dudc 6,0
qam két tua CaCOs. Loc bo két tua, dung dich nudc loc dun néng lai thu
dugc thém dugc 1,0 gam két tia nita. Hay tim gia tri clia x.

i 5: Hoa tan hoan toan 12,0 gam hdn hgp A gdm cac oxit CuO, Fe;03 va
O can dung 0,225 lit dung dich axit HCl 2,0M. M&t khéac, néu dét ndng
'f* ,0 gam hon hap A trong khi CO 4, dé€ phan (ng dén hoan toan, thi thu
dugc 10,0 gam chat ran B. Tinh thanh phan % vé khéi lugng clia mdi oxit
ng hén hap A.

i1 Hoa tan 26,6 gam hdn hgp A chifa hai mudi KCl va NaCl vao nudc, thu
500,0 gam dung dich D. Cho toan bd dung dich D tac dung véi dung
'-q AgNO;3 4, thu dugc 57,4 gam két tua. Hay tinh C% clia cac mudi cd
rong dung dich D.

7: Hoa tan hoan toan 2,40 gam hon hop A gém hai oxit Fe,O; va MgO, can
ng 200,0 ml dung dich axit HCl 0,5M. Hay xac dinh % vé khdi lugng cla
oxut c6 trong hdn hop A.

B: Nhiét phan hoan toan 273,4 gam hdn hdp A gom hai mudi KClO; va
n04 thu dugc 49,28 lit khi O, (dktc). Hay tinh thanh phan % vé khdi

: 4'-' ng clia cac mudi trong hdn hap A.

' 9: Cho 25,2 gam hdn hgp A gém NaBr va KCl vao nudc dugc 500 gam

ng dich D. Cho dung dich D cho tac dung véi dung dich AgNO; vira du

Nay tao thanh 47,5 gam két tua.

nh néng dd % cuia cac mudi trong dung dich D.

T'nh thé tich dung dich AgNO; 0,2M da duing trong thi nghiém trén.

1 10: Cho 100,0 gam CaCO; tac dung vdi dung dich axit HCI du, thu dugc

( fcoz, lugng khi CO, thu dudc cho vao 300,0 gam dung dich NaOH 20,0

‘ %, két thac phan (ing thu dugc dung dich D. Hay tinh khoi lugng mudi

Khan thu dugc khi cd can dung dich D.
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Bai 11: Cho 31,84 gam hdn hop hai mudi NaX va NaY (X, /@ hai nguyén to g dich Y b lit) theo ti 1& thé tich nhu thé nao dé thu dugc dung dich
halogen thudc hai chu ki lién tiép) tac dung v@i dung dich AgNO; du, thy ,, 5 0,4M.
duoc 57,34 gam ket tla. 49: Phai cho bao nhiéu gam KOH nguyén chat cho vao 1200 gam dung
1. Hay xac dinh hai halogen X, Y. 4ich KOH 12,0% dé thu dudgc dung dich KOH c6 néng dé 20% ?

B Tlnh khéi lugng moi mudi trong hon hap ban dau. (Biét X, Y déu khong e G ANl e gy A
phai la flo). 4 N,

Bai 12: R 13 nguyén t& phi kim ¢4 hda tri III trong hgp chat khi v&i Hidro. 50 % V& thé tich clia CO; va SO, trong hén hp A.

Biét %my = 17,65%. Hay xéc dinh tén nguyén tO R. 21: Cho 5,6 lit khi CO, (6 dktc) hap thy vao 600 mi dung dich NaOH 0,5M.

Bai 13: Khi A d~ = 1,0625. DGt 3,40 gam khi A ngudi ta thu dudc 2,24 | nh néng d6 mol clia céc mudi trong dung dich thu dugc.

0, ‘ 22: Hoa tan vao x gam dung dich CuSOs 8,0% y gam tinh thé
khi SO, (dkto) va 1,8 gam H,0. Hay tim cong thirc phan tir cla khi A. 150,.5H;0 thi thu dugc 140 gam dung dich CuSO4 16,0%. Tim x, y.

Bai 14: 1. X 1a mot oxit clia luu huynh, trong dé oxi chiém 50,0% khéi lugng. 3 J: Khir hoan toan 44,0 gam hdn hgp X gém Fe va cac oxit sit can vira
Biét 1,0 gam khi X chiém 0,3613 lit (&' dktc). Hay tim cong thic phan tu ‘ 4 56 lit khi CO (dktc), két thic phan (g thu dudc a gam sit. Hay tim a.
cua oxit X. " : Chia x gam hén hogp X gom hai kim loai A, B (cd hod tri khéng doi)
2. Hoa tan 12,8 gam oxit X vao 300,0 ml dung dich KOH 1,2M. Hdi thu dudc inh hai phan bdng nhau:
muéi gi, tinh khéi lugng muédi thu dugc. . n 1: Cho téc dung véi dung dich axit HCI du, thu dudgc 1,792 lit khi H;

Bai 15: Khir hoan toan 4,06 gam mét oxit kim R loai bang CO & nhiét do cao a (dkto).
thanh kim loai R. Dan toan bd khi sinh ra vao binh dung Ca(OH), du;, thay 2 Nung trong O, cho dén phan (g hoan toan, thu dudc 2,84 gam
tao thanh 7,0 gam keét tlia. Néu Idy lugng kim loai R sinh ra hoa tan hét vao Up oxit. Tim x.
dung dich axit HCl du thi thu dugc 1,176 lit khi H, (0’ dktc). 5: DGt chay hoan toan 26,8 gam hén hap X gBm ba kiny 1oal Fa- Al Cu
1. Hay xac dinh cong thirc phan tir ca oxit kim loai R trén. ‘ | dudc 41,4 gam hdn hop B gdm ba oxit Fe,0s, AI203, CUO. Tinh thé tich
2. Cho 4,06 gam kim loai R trén tac dung hoan toan vai 500,0ml dung dich axit g dlch H,S04 1,0 M cin diing dé hod tan vira hét hén hop X trén.

H,S0, déc, ndng, du. Két thic phan Uing thu dugc khi SO, va dung dich D. 6: : Cho 3,2 gam hdn hgp A gdm hai kim loai Mg, Al téc dung véi O, tao ra
Hay xac dinh ndng do Cy clia mudi trong dung dich D. (Biét thé tich dung agam h&n hop céc oxit. Mit khéc cting hdn hap A trén cho tac ding voi
dich thay déi khdng déng ké trong qud trinh phan ung). ng dich D chira hdn hgp axit HCI, HBr, HI, H,SO4 thdy tao thanh x lit

Bai 16: 1. HOn hop khi X gdm CO va CO, (J diéu kién tiéu chudn). Biét 1 mol 2 (dktc). Hay xac dinh gia tri x.
khi X ndng 1,679 gam. Hay tinh % vé thé tich moi khi trong X. ‘ 7: Hon hgp khi X gém N, va H, cd d ,,, = 4,9. Cho hdn hgp X di qua
2. Trinh 'béy phudng phap hdéa hoc chuyén tat ca khi X thanh khi CO,, va ‘:; B e
ngugc lai. 2

Bai 17: D4t chay hoan toan 7,2 gam than & nhiét dé thich hgp ngudi ta thu
dugc hdn hgp khi than A gdm CO va CO,. Dan hdn hop khi A di qua 6ng dung
CuO (du, £0), sau khi phan (g xay ra hoan toan, cho toan bd lugng khi
thu dudc dan vao binh dung nudc voi trong du, thi thu dugc n gam ket tua.

1. Viét cac phuang trinh hda hoc xay ra

2. Tim x.

Bai 18: Cho dung dich HNO; 0,2M (dung dich X a Iif) va dung dich HNO; 1,0M

hiéu suat phan (ing téng hgp NH;.

¢ Cho khi Cl, du suc vao dung dich chira 40,7 gam hdn hgp ba mudi
" NaCl va NaBr. C6 can dung dich sau phan (fng thu dugc 31,8 gam hon
P muGi khan. Hay tinh thanh phan % vé khéi lugng clia NaBr trong hon
)P mudi ban dau.

29: Cho hdn hgp X gdm hai mudi Nal va NaCl vao trong &ng st va dun
INg. Sau d6 cho mét ludng hai Br, di qua 6ng st mét thdi gian thi thu

Y' hén hop Y, trong Y khdi lugng mudi clorua gap 3,9 fan khdi Iugng
. 171
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mudi iotua. Cho tiép mét ludng khi Cl, du’ qua 6ng sir cho dén khi phan (g
hoan toan thu dugc chat ran Z. Néu thay Cl bang F, du’xthl thu dLrg'c chat
ran E. Khéi lugng chét rén E giam gap 2 lan khéi lugng hon hgp Z giam (s,
vdi khdi luong hén hap Y).
1. Viét cac phuong trinh hoa hoc xay ra. {
2. Tinh thanh phan % vé khéi lugng cac chat trong hon hap X.

Bai 30: Viét cac phuang trinh hda hoc clia cac phan Ung thuc hién day biep,
hda sau:

— A > A, > As
CaCO3;— }———»CaCO;; }——VCaCO;, |—>CaCO3
——>B, B, B,

Bai 31: Cho 22g hon hgp X gom nhém va sat phan (fng hoan toan vdi 2 |it
dung dich HCl 0,3M (d=1,05g/ml)

a) Chirng minh réng: hon hagp X khong tan hét. ’ o
b) Tinh thé tich khi hidro & dktc, khéi lugng chat ran Y khong tar.\ va nong
dd % chat tan trong dd Z. Gia st trong 2 kim loai chi c6 1 kim loai tarj.

Bai 32: Cho ludng CO du qua 6ng st chifa 15,3g hon hgp gom fieO va: ZnQ
nung néng thu dugc hdn hgp chét rdn 12,74g. Biét trong diéu kién thi
nghiém H = 80%.

a) Tinh % khdi lugng trong hon hgp dau. 50 2
b) D& hoa tan chat ran sau phan (ing thi phai diing bao nhiéu lit dd HCI 2M ?

Bai 33: Cho 3,87g hdn hgp gdm 2 kim loai Mg va Al tac dung vdi 500ml dd
HCl 1M, ity B3
a) Chirng minh rang: Sau phan Ung, Mg va Al hét va axit du. )

b) Néu phan (rng trén lam thodt ra 4,368 lit H, (dkc), hay tinh khéi lugng
timg kim loai trong hdn hop dau. { ‘

c) Tinh thé tich dd dong thdi NaOH 2M va Ba(OH), 0,1M dé trung hoa
lugng axit con du. c 3 .

Bai 34: Dan 2,24 lit khi CO (dktc) di chdm qua 6ng s dung 7,2 gﬂhon hap »
gdm CuO va Cu dén khi phan (fng xay ra hoan toan thu dugc chat ran Y va
khi D 6 ti khéi hdi so vdi hidro béng 18. Hoa tan Y trong dung dich HNO:
vira du, can ding 0,5 lit dung dich HNO3 va c6 khi NO, thoat ra.

a/ Tinh khéi lugng mdi chét trong X. J ,
b/ Tinh ndng d6 mol/lit clia dung dich HNO; va thé tich khi NO, thu dugc (dktc)-
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’5: HOn hop Nal va NaBr hoa tan vao nudc dugc dung dich A. Cho brom
vifta d vao dung dich A dugc mudi X c6 khdi ludng nhé hon khi lugng
ctia hon hgp mudi ban dau 1 a gam. Hoa tan X vao nudc dugc dung dich
B, suc khi clo vira du vao dung dich B, thu dugc mudi Y ¢4 khGi lugng nho
han khGi lugng clia mudi X la a gam.

Xac dinh phan tram khdi luong clia cac chét trong hdn hop mudi ban day

(Coi Cly, Br, I khéng phan (g vdi nudc).

36: HOn hop (A) gdm cac chat: AL,Os; CuO; MgO; Fe(OH)s; BaCO;. Nung
f}is @ nhiét d6 cao rdi dan ludng khi CO du di qua hdn hap, thu dugc khi
3) va chat ran (C). Cho (C) vao nudc du, thu dudgc dung dich (D) va phan
héng tan (E). Cho (E) vao dung dich HCI du, thu dugc khi (F), chat ran
16ng tan (G) va dung dich (H). Biét cac phan (fng xay ra hoan toan.

) Viét phuang trinh phan (ing xay ra

| Xéc dinh thanh phan (B); (C); (D); (E); (G); (H).

7: TU hon hap Al,05, MgO, CuO, bdng phuang phap héa hoc, hay tach
C oxit ra khoi nhau (khéi Iugng cac oxit trudc va sau qua trinh tach 13
‘;,, g doi).

8: Ngudi ta thuc hién 2 thi nghiém sau:

w nghiém 1: Hoa tan 32,5 gam mét kim loai M (hda trj II) trong 400m|
1';,. dich H,SO4 cho dén phan ung két thic, thu dugc V lit X (dktc) va con
g]'.& gam kim loai M khéng tan. Khi X bay ra cho tac dung véi mét lugng
3 dl FeO ndng dd, thu dugc mét Iugng Fe.,

nghiém 2: Lay lugng Fe thu dugc tir thi nghiém 1 dem trén chung vdi
3i M con dur trong thi nghiém 1, thu dugc hdn hop kim loai. Pem hoa
hon hgp kim loai nay b&ng 160ml dung dich H,SO,4 c6 néng dé mol gap
N ndng dé mol axit d ding trong thi nghiém 1. Khi phan (fng két thic,
dugc 8,96 lit H, (dktc) va ciling con du 5,6gam mét kim loai khéng tan.
dinh kim loai M.

): pé xac dinh thanh phan st (III) oxit trong quang hematit ngudi ta
nhu' sau: cho mét ludng khi hidro qua éng sr dung 10g quing dét
1 do, sau khi phan (mg két thc, ldy chét ran con lai trong 8ng sir d6
M hoa tan trong dung dich HCI thi thu dudc 2,24 it khi hidro (do & dktc).
HOi trong quéng hematit 6 bao nhiéu phan trém (vé khéi luong) st
) oxit.

bao nhiéu tdn quing ndi trén dé& san xust dugc bao nhiéu tan gang
Ua 6% sit.
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Bai 40: Cho 28,4g hdn hop 2 mudi cacbonat cla 2 kim loai hda tri I tac dung
vdi dd HCl thu dugc 6,72 lit khi (dktc).
a) Tinh khéi lugng mudi clorua.
b) Xac dinh 2 kim loai biét 2 kim loai & 2 chu ki lién tiép.
c) Khi trén dugc hap thu hoan toan trong 1,25 lit Ba(OH).
két tua. Tinh néng do Ba(OH),.
Bai 41: Cho 38,2g hon hgp 2 mudi cacbonat héa tri I tac dun
thifa dd HCI thu dudc 6,72 lit khi CO; (dkc).
a) Tim tdng khdi lugng 2 mudi.
b) Hai kim loai nay lién tiép nhau trong
dinh tén mdi mudi ban dau.
Bai 42: Cho 10 lit hdn hop gom 2 khi N; va CO, di qua 2 lit dung dich Ca(OH),
0,02M thu dugc 1g két tla. Tinh % thé tich mdi khi trong hon hap.
Bai 43: Nguyén t& X c6 s6 thu tu 19, nguyén té Y co s6 thur tu 8, nguyén to 7
co so thir tu 16.
a) Xac dinh vi tri clia cac nguyén t& trong bang hé théng tuan hoan.
b) Giifa cac nguyén t6 nay c6 thé tao thanh nhiing hop chat hda hoc nao ?
Bai 44: 1.T6ng s6 hat proton, notron, electron trong 2 nguyén ti kim loai A
/a B 1a 142, trong do tong s6 hat mang dién nhiéu hon téng s6 hat khong
mang dién la 42. 56 hat mang dién clia nguyén tr B nhiéu hon cta A la 12.
a) Xac dinh 2 kim loai A va B. Cho biét s6 hiéu nguyén tir cla mét so
nguyén t5: 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) Viét cac phudng trinh phan (g diéu ché A ti mudi cacbonat clia A v
didu ché B tir mét oxit cua B.
2. Chi dung thém nudc, hay nhan biét 4 chat tan: Na;0, Al,05, Fe 05, A
chra trong cac lo riéng biét. Viét cac phuong trinh héa hoc cuia phan Ung.
Bai 45: Khir hoan toan 4,06 gam mot oxit kim loai bang CO & nhiét do cao
thanh kim loai. Dan toan bd khi sinh ra vao binh dung dung dich Ca(OH):
du, thdy tao thanh 7 gam ket tia. Néu |5y Iugng kim loai sinh ra hoa taf
hét -ao dung dich HCI du thi thu dugc 1,176 lit khi H, (dktc).
1. Xac dinh cdng thirc oxit kim loai.
2. Cho 4,06gam oxit kim loai trén tac dung hoan toan vai 500ml dung dic
H,S05 dic, néng (du) dugc dunc, * ch X va co khi SO, bay ra. Hay xac dI"
nong dé mol/lit ciia mudi trong dung dich X. (Coi thé tich dung dich kho?
ddi trong qua trinh phan (ng).

3i 46: Hoa tan, hoén~toén. hén hap A gém Al va kim loai X (hda tri a) trong
HZ'SO.. dé’c, nQn% dén khi khéng con khi thoét ra thu dugc dung dich B vé
khi C. Khi C bi hap thu NaOH du tao ra 50,49 mudi. . ‘ i
Kh|~ thém vﬁao A mét lugng kim loai X bang 2 Ian lugng kim loai X ¢ trong A
1 (gilr nguyin lugng Al) roi hoa tan hoan toan bang H,SO, .déc nong thi
, ll{qng mudi tror:g dung dich mdi tang thém 32g so vdi mu6i.t;ong dung
‘ d!(‘:h B n!\u’ng néu giam mét nua lugng Al c6 trong A (gilf nguyén Iugng X)
 thi khi hda tan ta thu duoc 13 5,6 lt (dktc) khi C. |
‘ ‘1. T!nh khoi“IUQng nguyén tir cua X biét rdng s6 hat (p, n, e) trong X 1a 93
-2. Tinh % vé khéi lugng céac kim loai trong A. |
e 4 x “ [
IC;IC?I gi,?r? :1hc>ndhqp X gom KHCO;; K,CO3; NaHCO;. Cho X phan (g vdi
RP! 2 | u duo Oi ké ¥ a

3¢ 20g muoi ket tia. Cho Ny.co, 98P 3 fan Nyyeo, -

thu dugc 39,4q

g véi mét luong

phan nhém chinh nhom 1. Hay xac

" a) Tinh m cac mudi trong X.

b) Thém tir tir HCI 0,2M vao dd X va khudy ki &

E ™ Tt : udy ki cho dén khi co khi :

L I dung lai. Tinh Vi da dung. o
. ) Tiép tuc chg ﬁCl tir tir vao dén khi nglirng két tua da dung bao nhiéu ml
dd HCI trong giai doan nay. Tinh khéi lugng két tua.

54:4 I-Iioa tan m(g) hon hgp Na,CO; va K,CO; vao 55,44g H,0 dudc
m dd ( P = 1,0832 g/ml ), bd qua su bién déi thé tich. Cho tir tir dd
i vao dd’ trén cho 'den khi thoat ra 1,1 g khi thi dirng lai. Dung dich thu
d %rqc cho tac dung vdi nudc véi trong tao ra két tia kho. .

a) Tinh m.

)_ Tinh % mdi mudi trong dd ban dau.

) Thé tich Vg HCI 0,1M.

'1 Iu’ c‘jd ban d‘%u, mt;ué’n diéu ché dd mudi c6 néng doé mdi mudi 1a 10% thi
phai hoa tan thém moi mudi Ia bao nhiéu gam?
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Vay: %Mnag = ik ool .100%

D. HUONG DAN GIAI B a0t
: ‘ 58,5a Lo
Bai 1: Goi cong thirc hda hoc chung ctia NaCl va NaBr la NaX. 365 ¥ 100% = 27,84%.
PTHH: NaX + AgNO; — NaNO; + AgXl . a
EE m 108 + M %omnas: = (100 - 27,84)% = 72,169
Theo gia thiét, ta c6: —&— = ———1;0 o Oy BMnar = % =/72,16%:
Magnos 4: Theo gia thiét, ta co: ne,, = :22— (mol)
— N&u hdn hgp A chi cd mudi NaCl thi : | 4
108 + 35,5 Do sau khi dun s6i dung dich nudc loc lai thu dugc két tua nita, nén xay ra
% AbaTe e e cac phuang trinh héa hoc clia phan (ing hda hoc sau:
— Néu hdn hgp A chi chira mudi NaBr thi : CO, + Ca(OH), —» CaCO; + H,0 (1)
108 + 80 2CO, + Ca(OH); — Ca(HCO;), (2)
T g T TSN Ca(HCOs), —» CaCO; + H,0 + CO, 3)

0i 6 mol Ca(OH), phan Ung & (1) va (2) fan luot 1a a va b, ta co:
UPTHH (1) > a = e, ) =

— Giatrictayla: 0,844 <y < 1,106.
Bai 2: Goi s6 mol clia Fe,0; va FeO trong 8,40 gam hdn hop A fan luct 1a a va b.

1—33 = 0,06 (mol)
PTHH: ;
Fe;,0; + 3H, - 2Fe + 3H0 (1) UrPTHH (2), 3) > b = Neahcog)y @ = Nescoy @) = % = 0,01 (mol).
Mol:  amol 3a mol !
FEO + H; »> Fe + HO (2 N, = a+2b = (0,06 + 2x 0,01) = 0,08 mol.
MEE e ¥ thét y: x =0,08.22,4lit = 1,792 lit.
Theo bai ra ta c6 hé phudng trinh: 2 Goi s6 mol clia céc oxit CuO, Fe;03va MgO trong hdn hap A [&n Iuat I3
160a+72b = 8,4 bva ¢, theo glé thiét ta co:
., 1a=0.03 30a + 160b + 40c = 12,0 gam *
3a+b=222_0,14 "*|b=0,05 ) £ 4209 *)
18 : tan A trong dung dich axit HCI, PTHH:
160 x 0,03 Cu0 + 2HCI - CuCl, + H,0 (1)
9 = 7" % 100% = 57,14%. ,
- %Mee,0, B4, O ve Y Fe;0; + 6HCI — 2FeCl; + 3H,0 (2)
Bai 3: Goi s8 mol clia NaCl va NaBr trong hdn hap A [an lugt la a va b. Mg0 + 2HCI - MgCl, + H,0 (3)

0 gia thiét, ta cd s6 mol HCI can dé hoa tan hdn hop A I
22 + 6b + 2c = 0,225x2 = 0,45mol  (**)

PTHH:
NaCl + AgNO; — NaNO; + AgCH (1)

)
NaBr + AgNO; — NaNO; + AgBrl (2) AH khur A trong khi CO du:
Theo gia thiét, két hgp PTHH (1) va (2), ta c6 phuang trinh: Y + 0 > CQu +Co; )
143,5a + 188b = 170(a + b) i 300 o 2Fe + 300, (5)
26.5 y chat ran B thu dugc sau cic phan (g trén gdm Cu, Fe va MgoO.
— 26,5a=18b->b = T8 d  C6 khéi lugng clia hdn hop nay la:

64a + 56x2a + 40c = 10,0 gam bt
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Giai hé ba phuang trinh (*), (**) va (***), ta dugc két qua:

a = 0,06 mol > mco = 0,05x80 = 4,0 gam
b = 0,025 mol - Mg, = 0,025x160- = 4,0 gam
¢ =0,1 mol > mpmgo = 0,1 x 40 = 4,0 gam

Vay: % Mg = 129% = 33,33%.
Bai 6: Theo bai ra ta c6 cac PTHH
KCl + AgNO; — KNO; + AgCl{ (1)
NaCl + AgNO; — NaNO; + AgCli (2)
Goi s6 mol KCI va NaCl cd trong 26,6 gam hdn hgp A [an luct 1a a va b.
Theo gia thiét, két hop véi PTHH (1, 2) ta cd hé phuong trinh :
74,5a + 58,8b = 26,6
57,4

a+b=-1—4§’—5-=0,4

Vay : C%xa = 2,98%; C%naa = 2,34%.
Bai 7: Khi hoa tan hon hgp A trong dung dich axit HCl, cac PTHH xay ra:
Fe,0; + 6HCI — 2FeCl; + 3H;0O (1)
MgO + 2HCI - MgCl, + H;0 (2)
Goi s6 mol clia Fe,03 va MgO trong 2,40 gam hon hgp A [an lugt 1a a va b.
Theo bai ra, ta co:
160a + 40b = 2,4gam )
N = 6a + 2b = 0,2x0,5 = 0,1 mol (**)
Giai hé hai phudng trinh (*) va (**), ta dugc: a = 0,01 mol va b = 0,02 mol.
= Meg,0, = 160x0,01 = 1,60 gam —» mygo = 40x 0,02 = 0,8 gam

—»a=b = 02mol

16
2,4

%mugo = 100% - 66,67% =
Bai 8: Theo bai ra ta c6 cac PTHH:

vay: % Mie,05 = x100% = 66,67%

33,33%.

KA s 2Kl + 3051 )
2kMnO; —“—> K,MnO; + MnO, + O;f  (2)

Goi s8 mol clia KCIO; va KMnO, trong 273,4 gam hdn hgp A [an luct 1a a, b:

Theo gia thiét va cadc PTHH (1,2), ta c6 hé phuang trinh:
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122,5a +158b = 273,4
Do 19,8
5% 2" 5,4
Giai hé, tadugc:a = 1,2molvab = 0,8 mol.

Mkciog = 122,5x 1,2 = 147 (gam)

=2,2

; 147
Vay: %Mccio; = 5555 X 100% = 53,767%
. %Mo, = 100% - 53,767% = 46,233%.

i 9: Theo bai ra ta cd cdc PTHH:
NaBr + AgNO; — NaNO; + AgBrl

‘, KCl + AgNO; — KNO; + AgCH

Goi s6 mol ctia NaBr va KCl trong hén hgp A fan Iugt 13 a va b.
1 _. 20 gia thiét va cac PTHH (1,2), ta ¢é hé phudng trinh:

~ [103a+ 74,5b = 25,2

k {188a +143,5b = 47,5

ai ra, ta dugc: a = 0,1mol va y = 0,2 mol.

a My = 103 x 0,1 = 10,3 (gam)

. Mk = 74,5x 0,2 = 14,9 (gam)

10,3

(1)
(2)

Vay: Conssr = Sog ¥100% = 2,06%
14,9
C%xai = 500 x100% = 2,98%.
10: Theo bai ra ta ¢ PTHH:
, CaCO; + 2HC — CaCl, + H,0 + COZT
Theo gia thiét, ta co:
100
n =nNn s —_— =
| co, caco3 = Iog 1,0 (mol).
. 300 x 20
n = - =
NaOH = T 0 1,5 (mol).

“ .’ v "~ n
Taco, tile Moo _ L3 g o Mon
Nco, Neo,

Khi cho CO;, phan (rng vdi NaOH sé xay ra 2 phan (g sau:




CO, + 2NaOH — Na,CO; + H,0 (1)

Mol: X 2x X
CO, + NaOH — NaHCO; (2)
Mol: y y y

Goi s8 mol CO, tham gia phan (g (1) va (2) fan lugt la x va y, ta c6 hé
phuong trinh:
x+y=1
{ZX +v =1,5
Gidihétaco. x = y = 0,5mol
Vay: Khéi lugng mudi khan thu dugc khi ¢6 can dung dich sau phan (ng la
0,5(106 + 84) = 95,0 (gam).
Bai 11: Goi M I3 nguyén tir khdi trung binh cta X va Y (ciing la khéi lugng
mol trung binh cua hai halogen), ta cé PTHH:
MX + AgNO; — MNO; + Agx{
, 31,84 57,34

Theo PTHH (1) va (2), ta c6 = ==
M+ 23 M+108

> M = 83,13(gam/mol)
Tathdy: My< M < My
va X, Y la hai nguyén t& halogen & hai chu ki lién ti€p
> Xlabrom(M=80)vaYlaiot(M=127).
vVay: myssr = 28,84 gam; Myar = 3 gam.

Bai 12: Cong thirc tong quat clia hgp chat can tim c6 dang XH;
1x3
+1x3

- R = 14 (dvc)
Vay: Nguyén t6 R la N (W to).
Bai 13: Theo gia thiét — Khéi lugng mol phan tir cua A la:
1,0625 x 32 = 34 (gam/mol)

x100% = 17,65%

Ta cd: %my =

2,49
Neo, = o 0,1 (mol)
> ms = 0,1x32 = 3,2 (gam)
7%t 8
nHzo = —1-§ = 0,1 (mO|)

- my = 0,1x 2 x1 = 0,2 (gam)
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",'_, ma = Ms+my = 3,2+ 0,2 = 3,4 (gam).
ay: chat A khéng c6 O, goi cdng thifc téng quat clia A 1a H,S, ta thay.
i 3,4

= =0,1
A" 34
0.1x2 0,1
= —— =2b= L =
e = 51 brovryaed

';ay cong thirc phan tr cia hop chéat A 1a H,S.
.14: 1. Goi cdng thirc cla X la S,0,. Theo bai ra, ta cé phuong trinh

R 32x = 16y - y=2x (*)
TUr gia thi€t — khdi lugng phén tir cta X:
0,4

0.3613 = 64 = 32x + 16y (**)

Giai hé phuong trinh (*) va (**), tadudc x = 1,y = 2.

k : Cong thirc phan tir cla oxit X 13 SO,

2. Cac PTHH c6 thé xay ra:

SO, + 2NaOH — Na;SO; + H,0 (1)
r thé co: SO, + H,0 + Na,SO; - 2NaHSO; (2)
,egié thiét: ng,, = % = 0,2 (mol);

.

Nnaon = 0,3x1,2 = 0,36 (mol)

<Mhaon < 2Nso,
- thu dugc hdn hop hai mudi.
/ay c6 phan (ing 2 xay ra.

Theo phan (mg (1) n Na,S0; = 0’736 = 0,18 (mol)

| Ngo, o =0,2-0,18 = 0,02 mol

€0 phan (ng (2) n NaHSO3 iy guse = 0,2x2 = 0,4 mol

—> nNa,SO3 onie = 0,18 -0,02 = 0,16 (mol).

G0i X va y la s6 mol clia Na,SO; va NaHSO0;, ta c6 hé phudng trinh
Nso, =X +Yy =0,2 mol

{nNaOH =2x+Yy =0,36 mol

Giai hé phudng trinh, ta dugc x = 0,16 mol, y = 0,04 mol
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Khéi lugng cac mudi:
=:016x126

Myaz503 20,16 gam

Myaso, = 0,04% 104

4,16 gam.

Bai 15: 1. Goi cdng thlrc clia oxit kim loai can tim la ROy, R cling la khg;
lugng mol ctia kim loai can tim.

PTHH: ROy + YyCO — xR + YyCO, (1)
Mol : a (axy) (axx) (axy)

CO, + Ca(OH); — CaCO; + HO (2)
Theo gia thiét. N cyco, = % = 0,07 (mol)

TUrPTHH (1) va (2)tacd: ngy, = Nco —» axy = 0,07 (mol) (*)

Theo dinh luat bao toan khéi lugng, ap dung ta cé

TU phan (ing (1). 4,06 + 28x0,07 = mg + 44x0,07

— mp = 2,94 gam hay Rxax = 2,94 (gam) '
Khi hoa tan R vao dung dich axit HCl, xay ra PTHH:

2R + 2nHCI — 2RCl, + nH,
(3)
ax.n
Mol: ; S
o a.x 5
Theo gia thiét, két hgp PTHH (3) ta co:
1476 _axxxn 210,105
Ny, = 4, 0,0525 = 5 hay a xx = oo == (E**)
TU (*) (*¥*) (***), tatinh dugcM = 28n
Xét thdy nghiém thoa man la.n = 2M = 56

VdyM =56 —> Kim loai can tim Ia Sat (Fe).
Thay n = 2 vao (***) ta dugcaxx = 0,0525 (¥***)
axx

. s . 0,0525 X
TU (*) va (****) ta co. i =
i S50 el O S A

Vay: Céng thirc phan tir clia oxit kim loai R la Fe304.
_ 4,06 _

ot
4

Phuang trinh hda hoc xay ra:
10H,S0,4 + 2Fes04 — 3Fe2(SO4)3 1 SOz + 10H,0
Mol :  0,02625 0,0175
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: Cm Fex(S04); = 0, ?)2:25 = 0,0525 M.
16: 1. Goi x la s6 mol CO, c6 trong 1 mol khi X, thi (1 - x) la s§ mol CO

26 trong X

2 c6 biéu thirc vé khéi lugng clia 1 mol khi X la

44x + 28(1- n) =1,679x22,4 = 37,60 (gam)

=i3i ra ta dugc: x = 0,6. vay %VCO, = 60%, %Vco= 40%

. Muh chuyén tit ca khi X thanh khi CO, thi oxi héa hét CO thanh CO,
ing cac oxit kim loai, hodc dét X trong O, du, ...

~ Vidu: Cl0 + €O —2, cu +CO,

jguac lai, mudn chuyén tét ca khi X tao thanh CO, thi cho hén hgp khi X di
ya than nung nong.

| PTHH: CO + C W 8% v
| 7: Cac phuadng trinh hda hoc xay ra.

~" g QUSG, = Lorony (1)
~ Mol:  x X
2 T I e A @)
;MOl: Yy y
: 0 + QU0 —» Cu +CB; 3)

CO; + Ca(OH), — CaCOsy + H,0  (4)

thay Khi CO khir CuO tao thanh khi CO, thi toan bd lugng C chuyén
" inh CO,. Do d6: nc = Neo, s mat khac vi lugng Ca(OH), du, nén toan bd
ang khi CO, phan (rng sé tao ra CaCO3

B -> Neo, =Nco, (1) *Neo, ) = X + Y = N =
20 PTHH (4) — Khdi lugng mudi két tua:

.fmac03 =n= 0,6x100 = 60 (gam).

0,6 mol

8: Theo bai ra ta cd so dd duding chéo:
a 0,2 1,0-04=0,6

T A4 Tl =

BU" 1,0 04- 02 = 0,2
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vay dung dich sau phan (ng c6 hai muéi.
Myao * Nco, = @ Maon * Neo, = b. Ta c6 so d6 dudng chéo sau
al \ / 2-1,2=0,8

b 2 / \ 12- 1= 0,2

y. T' Ie SO mol nN.dHCO3 ) nNa2C03 = 0’8 $ 0,2 =4-1.

vay: Can phai tron dung dich X va dung dich Y theo ti Ié thé tich tuong (g
la3:1.

Bai 19: Goi m;, m; 1a khdi lugng KOH nguyén chat va khdi lugng dung dic},
KOH 12,0%, theo so d6 dudng chéo ta co.

20-12=8

my 12 / \ 100 - 20 = 80 L - Xo,o 5’25 = 0,2 (mol); Mhsyco, = L();,(S)I—ZE5  dpLmal)
Vay niong 46 mol cuia hai musi Ia: Gy NaHCO, = %2 = 0,333 (M)
Vay: Can lay mét lugng KOH nguyén chét = 116 x 1200 = 120 gam. Cm Na,CO; = 0, 65 = 0,833 (M).
Bai 20: Theo gia thiét, khdi lugng mol trung binh clia hén hgp la: ;; : TruGc hét ta quy ddi tinh thé CuS04.5H,0 nhu 13 dung dich CuSO, c6
M=28x2 = 56 (g/mol). Bng d6: C% CusO, = —0 _x 100% = 64,0%
Ap dung so do du‘c‘jng chéo. Ta cd. k. 160 + 90

‘u' vay, ta chuyén bai toan thanh bai toan trén 1an hai dung dich CuSO,
4,0% vdi dung dich CuSO,4 8,0% dé tao thanh dung dich mdi CuSO, 16,0%.
p dung so do duding chéo. Ta co:

16,0% - 8,0% = 8,0%
\ iyt /' (] () o
/ \.

8,0% 64,0% - 16,0 %= 48,0%

Co, 44 /64 56 = 8
S0, 64 / \56 44 = 12

m 8 Veo, 8

m 80 10 Ve, .12 3
2

Vay: °/°VC02 = 3 x 100% = 40%

%V o, = 100% — 40% = 60%.

Bai 21: Theo bai ra ta c6 PTHH:
2NaOH + CO; — Na,CO; + H;0 (1)
NaOH + CO, — NaHCO; (2)

8
+

8: Kndi luong cia tinh the CuSO, 5H;O cin ding & ==— x 280 = 40,0 gam
héi Iugng dung dich CuSO4 8% can dling 1a (280 — 40) = 240,0 gam.

23: Ta thdy: Theo dinh luat bdo nguyén t5, s6 mol CO phan (g chinh
dng s6 mol nguyén tir O ¢ trong hdn hap X.

14,56
22,4

a=mge = 44 -104 = 33,6 gam.

Theo PTHH (1) — TheoH = 3
Nco,

> Moy = x 16 = 10,4 gam
Theo PTHH (2) - a0t = 1
Neo,

Mt khc, theo bal ra; Maon o %3 _ 415

5 U gia thiét, ta cO: No phan tng véi kimloal = Ny, = 0,08 mol
Neo, 0, 2
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—->mp = 1,28 gam
Theo dinh luat bao toan khdi lugng, ta c6
M kim loai 6 mdiphan = 2,84 — 1,28 = 1,56 gam
— Mhdnhop kim loai = X = 3,12 gam.
Bai 25:
TUr gia thiét, ta co: mp = 41,4 — 26,8 = 14,6 gam

o ot 1T4é§ = 0,9125 (mol).

go PTHHtrén — Ny, o5 ing = 0,3 mol

i‘ + Hiéu sudt phan Ung = ; x 100% = 42,857 %.

’:,, . Khi cho khi Cl, du’ suc vao dung dich hdn hgp chifa ba mudi NaF, NaCl
‘NaBr thi chi c6 NaBr phan (ng:

BoNaBr + Ch - 2Nall + Br

thay: CU 1 mol NaBr phan (fng tao thanh 1 mol mudi NaCl thi khéi lugng
i thu dudc sé giam so vdi khéi lugng mudi ban dau la:

' 80-355 = 44,5 (gam)

= Viungasen ysogm = 0,9125 lit. e0 dé bai: Mmusigam = 40,7 - 31,8 = 8,9 (gam).
Vay: Thé tich dung dich H,S04 1,0 M can dung 1a 0,9125 lit. nneer = 0,2 mol
Bai 26: ‘Myeer = 0,2x103 = 20,6 (gam).
T gia thiét, ta cd: Mo py véinén hopa 8,0 — 3,2 = 4,8 gam. mmBr = 205 100% = 50,614%.
—> NO phan ing véi hdn hgp A = ﬁ =03 (mOI)- o x B> 3 o i Yov
16 ): 1,2. Do trong hon hgp Y van con mudi iotua nén hdi Br; thi€u (Narl au).
— S8 mol H, giai phdng khi cho 3,2 gam hdn hgp A tac dung vdi dung dich . mol cac mudi Nal, NaCl, NaBr trong hdn hgp B fan lugt 1a a, b, d.
D 1a 0,3 mol fang trinh phan (fng khi cho hai Br, du di qua hon hap X la:
—»>x = 0,3x224 = 6,72 (lit). 2Nal + Br, —» 2NaBr + I, (1)
Bai 27: ~l:"'l'l"“'l trén va gié thiét —» NNal trong hén hgp (A) = (a + d) mol

Taco:dy,y, = 49 > My = 9,8gam ‘Taco: 58,5b = 3,9x150a — b = 10a

cho khi Cl, du qua hdn hop Y, Ilc dé cé cac phan (ng:

e '
=7 ) ] 2Nal + Cl, » 2NaCl + I (2)
E . < 3 mol a mol
Talay 1 mol hon hgp X - my = 9,8 gam. 2NaBr + Cl, - 2NaCl + Bn 3)
Xét PTHH. N, + 3H, = 2NH; 'mol dinal
n 3 |’a 2 ~ » x 2, x X s
Doty lé =2 = 3, nén hiéu suat phan (g tinh theo s6 mol clia H, QS KIXE0G 803 Juort B 250 W hain hap Y |8:
Ny, $127a + 80d - 355(a + d) = 91,52 + 44,5d ™
M&t khac: mg = ma = 9,8 gam (Theo DLBT khdi lugng) f'-“ thay Cl, bang F, thi c6 cac phan (fng héa hoc xay ra:
LMy = 6125%2 = 12,25 (g/mol) NaI + F, - 2NaF + 1, (4)
98 a mol a mol
Ty = ,2’25 = 0,8 (mol). 2NaBr + F, » 2NaF + Br, (5)
“d mol d mol

Ta thdy, s5 mol hén hgp Y giam 0,2 mol so vdi s6 mol clia hdn hgp X — do

. . ~ “ 6
chinh 1a s& mol NH3 sinh ra NaCl + F, » 2NaF + Clz ( )

b mol b mol
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D6 giam khéi lugng clia hdn hop Z so véi khéi lugng hdn hop Y la:

(127a - 19a) + (35,5b — 19b) + (80d — 19d) = 108a + 16,5b + 61d 241+ 6HO — 2AICl; +3H, 1

(*+y

Theo dé bél, ta co: a 3a Ea (m0|)
(108a + 16,5b + 61d ) = 2 (91,5a + 44,5d) 2
— 16,5b = 75a + 28d () ‘ Fe + 2HCl — FeCl, +H, T
Thay b = 10a vao (***), ta dugc: 165a = 75a + 28d - 90a = 28d E b' . 2b b (mol)
Hay a = Ed S b = &d Ahc = 0,6 mol
45 45 facd: 27a+56b =22
140 x d x 58,5 3a+2b=0,6
Mg = X992 - 182d (gam '
ey 45 e 27a + 56b = 22
14d 59d 56a + 56b > 22
MNar = |— +d|x 150 = — x 150 = 196,67d (gam
Nal [ 45 & J 45 (g ) a+b>0,39

3a+2b<2a+2b<0,6

b < a+b<0,3

/&y hdn hap X khong tan hét.

v 2Al + 6HCI — 2AICI; + 3H, T

Vay: % khéi lugng cac mudi trong hon hgp X la:
182 x dx 100%

B o = 48,06%
XY Cef? 182d + 196,67d i

%mna = (100 — 48,06)% = 51,94%.

Bai 30: Cac phuong trinh phan (ng thuc hién day bién hoa: 0,2 0,6 0,2 0,3 (mol)
CaQ0, - 080 + 00, T £0,3.22,4 = 6,72 lit
(A) (B W = 0,2.27 = 5,4g
Ca0 + CO, — CaCO; dn = Mee = 22 - 5,4 = 16,69
Ca0 +H,0 — Ca(OH), Vi, = 0,2.133,5 = 26,79
(A,) g = 5,4 + 2000.1,05 - 0,6 = 2104,8g.

CO, +NaOH — NaHCO, B 26,7.100% " .,
(8,) . oy =108 - 1,27%
Ca(OH), + 2NaHCO, — CaCO, | +Na,CO, +2H,0 FeO + CO —»Fe +CO, 1
Ca(OH), + 2HCl - CaCl, + 2H,0 2 a (mol)
(A;) ZnO + CO — Zn + CO,
2NaHCO, ——»Na,CO; + €O, 1 +H,0 4 b (mol)
’ 0,
(B;) i lugng (FeO, Zn0O) phan (ng: 18, 3.90% 12,24(g)

‘. 100%
)i lugng (FeO, ZnO) khéng phan (ing: 15,3 - 12,24 = 3,069
I lugng (Fe, Zn) tao thanh: (H = 80%): 12,74 - 3,06 = 9,689

CaCl, +Na,CO, — CaCO, { +2NaCl
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Khéi lugng (Fe, Zn) tao thanh néu H = 100%:
80%

72a+81b=15,3 s a=0,1mol
56a+65b=12,1 b =0,1mol

Mreo = 7,29 = %Fe0 = 47%
Mzno = 8,1g= %Zn0 = 53%
b) Do H = 80% = Zn: 0,08 mol
Fe: 0,08 mol
Zn0: 0,02 mol
FeO: 0,02 mol
Zn+2HCl - ZnCl, +H, *
0,08 0,16
ZnO + 2HCl — ZndCl, +H,0
0,02 0,04
Fe + 2HCl — FeCl, +H, T
0,08 0,16
FeO + 2HCl — FeCl, +H,0
0,02 0,04

Nua = 0,4 mol

Ta c6 hé phuong trinh: {

(mol)
(mol)
(mol)
(mol)

Thé tich dung dich HCl: Vi = °—'23 -0,2(0)
Bai 33:

a) Mg+2HCl - MgCl, +H, T
a 2a a
2Al + 6HCl — 2AICI; +3H, T
b 3b 1,5b

Gia str hdn hap chi toan Mg: a + b < 0,161 mol
Nén s6 mol HCl 1a 0,322 mol < 0,5 mol

Gia st hdn hgp chi toan Al: a + b > 0,143 mol
Nén s6 mol HCl phan ing la: 0,429 mol < 0,5 mol
Vay sau phan (g, axit con du.

(mol)

(mol)
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9,68.100%

=12,1(9)

4,368
™ =5

24a +27b = 3,87 5 a=0,06 mol:> My, = 1,449
a+1,5b=0,195 b = 0,09 mol m, =2,43g

¢) Nvaiaw = 0,5 — 2a - 6b = 0,5 - (2.0,06 + 3.0,09)
1 = 0,5- 0,39 = 0,11 mol

30i X, ¥ [an lugt 1a s6 mol NaOH, Ba(OH), phan (g
~ NaOH + HCl - NaCl + H,0

=0,195mol

E X X (mol)

' Ba(OH), + 2HC - BaCl, +H,0

R Y 2y
x+2y=0,11
2V 40,2V =0,11
2,2V =0,11
V = 0,05(1)
ay thé tich dd bazo can dung 13 0,05 lit.

‘Tinh khéi Iugng moi chét trong X:

Nco = 2,24/22,4 = 0,1 mol

Mo = 18.2=36g

3y hon hop D 1a hdn hop chifa CO, va CO du, vi phan (g xdy ra hoan
an nén CuO hét.

it s6 mol trong D: CO, la x, CO I3 y.

Cu0 +CO - Cu+CO,

(mol)

g

4 XX RVINg
p=44x + 28y =36(x +y) - x =y
oban ddu=x+y=0,1—-x= y= 0,05

hat rdn Y 13 Cu: (x + a)

Cu + 4HNO; — Cu(NO3), + 2NO; + 2H;0
acs:  80x+64a=72 |
80.0,05+64a=72 —» a=0,05

rong h&n hgp X ¢6: me, = 64.0,05 = 3,29

MCuO = 800,05 = 49

(mol)
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b/ Néng dé mol ctia HNO3 va Vyo, :

S& mol Cu trong Y = 0,05 + 0,05 = 0,1 mol
S6 mol NO, = 0,1.2 = 0,2 mol

Thé tich NO, = 22,4.0,2 = 4,48 lit
0,4
CMHNO3 05" =0,8M.

Bai 35: Dit x, y la s6 mol ctia Nal la NaBr trong A: ma = (150x + 103y)
A tac dung vdi Br, vira du:
2Nal +Br, — 2NaBr + I,
X X

— Mugi X 1a NaBr = (x + y) mol.

Ta coé: (150x + 103y) — 103(x + y) =a hay: 47x = a (1)
- dd B la NaBr.
Dd B tac dung vdi clo vira du:
2NaBr + Cl, — 2NaCl + Br,
(x+y) (x+y) (mol)
- Mudi Y la NaCl = (x + y) mol.
Ta co: 103(x + y) — 58,5(x + y) =ahay 44,5(x +y) =a (2)
Tir (1), (2): 2,5% = 44,5y — 3 5 1_71;23
AT . My, _150.17,8 2670
1. Ti lé khéi lugng: o TR 103
2670
ay: 9 = =0,9629 — 96,29%
Vay JoNal = 5773 o
103

%NaBr = 3773 0,0371 - 3,71%

2. Phuong trinh dién phan dd Y:

2NaCl + 2H,0 2NaOH + Clt + Hat
Khi dién phan khong mang ngén thi ion OH™ chuyén vé anot phan ing vdi
khi Cl,, va cudi cling cé phan (rng téng hap:

__dpmn_,

NaCl + H,0 —2—» NaCIO + H,t
(dd thu dugc la nudc giaven: NaCl + NaClO + H;0).
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36: Cac phuong trinh phan (ing:

BaCO; ——» BaO + CO,?
2Fe(OH); ——> Fe,0; + 3H,0
CO + Cu0 —“—> Cu + CO,t

| 3CO + Fe;0; ——> 2Fe + 3CO,1
Khi (B): CO; va CO du; (C) gdm: BaO; Cu; Fe; MgO; Al,0; khi cho vao
wéc du:  BaO + H,0 — Ba(OH),
‘v\; AlLO3 + Ba(OH)z — Ba(A|02)2 + H,0
Dung dich (D): Ba(AlO,),; cd thé cé Ba(OH),
- (E): Cu; Fe; MgO; co thé con Al,0;.
l- E vao dung dich HCl du:
v Fe + 2HCI — FeCl; + H;
9 MgO + 2HCI — MgCl; + H,0
6thé:  AlLO; + 6HCl — 2AICI; + 3H,0
- Khi (F): H,: chat ran (G): Cu; dd (H): FeCly; MgCl, va c6 thé cé AICks.
37: Cho hdn hgp téc dung véi dung dich NaOH dur thi MgO, CuO khéng
han (fng con Al,O5 tan:

Al,O3 + 2NaOH — 2NaAlO; + H,0
COz du vao dung dich san phdm dugc Al(OH);

NaOH + CO,; — NaHCO;
A NaAlO, + 2H,0 + CO, — AI(OH);| + NaHCO;
- két tua réi nung cho dén khi khéi lugng khéng ddi ta thu dudc lugng
50; ban dau.
ho H, du di qua hon hgp CuO va MgO nung nong, MgO khéng phén ('ng
On CuO bién thanh Cu — thu dudc hdn hgp méi: Cu + MgO. Cho hdn hop
MgO tac dung vdi dung dich HCI du, Cu khéng phan (g, thu dudc Cu,
10 Cu tac dung vdi O, du thi thu dudc lugng CuO ban dau.

|

CuO + H, —-) Cu + H,0
MgO + 2HCI — MgCl; + H,0

20u + 0,9 5 200D
: Lé'y dung dich san phdm cho tac dung véi NaOH du, thu dugc Mg(OH)2 |,

C két tia va nung noéng dén khdi Iugng khong déi thi thu dugc lugng Mgo
n dau.

193



HCl + NaOH — NaCl + H,0

_, 55 mol Fe d& phan (ing 14 0,2 - 0,1 =
MgCl, + 2NaOH — Mg(OH),| + 2NaCl [ ? ) VI PR LR

o Ta cO: M+H,S0, — MSO, +H, 1
Mg(OH); ——> MgO + H,0 { y y y
Bai 38: Trong ca 2 thi nghiém, kim loai (déu c6 hda tri II) va déu du, phz
a'(m Irard c) 2 B0 nghiem, BIEIIT i e A ST Oy du, plidy Fe +H,50, — FeSO, +H, 1
g xay ra hoan toan — axit phan (fng hét va s6 mol H, ludn luén bang 5 oy ot 4

mol HzSO4.
— Trong TN2: Ny, co, =Ny, = 8,96/22,4 = 0,4 mol y+0,1 =‘0,4 -y = 0,3 mol
Phuong trinh khéi lugng kim loai M: (0,2 + 0,3)M = 32,5
0,4.

— Nong dd mol H,S04 trong TN2: Fie 2,5M — M = 65 — Kim loai phu hgp vdi két qua nay 1a zn.
d  39:
" A 2,9
—Trong TN1: — Nong dé mol H,;SO4: 5 - 0,5M Fe,0; + 3H, BB 3H,0 (1)
1 2
. © 400.0,5 (mol)
— S6 mol H,S04: 1000 & 0,2mol X 2% (mol)
M+ H,S0, — MSO, +H, 1 LR
0,2 0,2 0,2 e 4
FeO +H, —» Fe +H,0 Fe + 2HCI - FeCl, +H, T
0,2"10,2 1 1 (mol)
- Vay trong thi nghiém 2, ta cé hon hgp kim loai: m gam kim loai M va 0,2 0,1 0,1 (mol)
mol Fe. Khi hoa tan hon hgp nay trong 0,4 mol H,SO, thi thdy con du N
3p nay trong 2504 y (1) - 2x = 0,1 mol & x = 2L = 0,05 mol

5,6gam kim loai — Co 2 trudng hop xay ra:

+ Trudng hgp 1: Fe diing trudc M trong day hoat dong hoa hoc
— 5,6gam kim loai con du' la M
Ta co:

uy ra: Mee,05 = 160.0,05 = 8g

10g quédng hematit cé 8g Fe,0;
100g quang hematit cé ?g Fe,0;

8.100

Fe + H,S0, — FeSO, +H, T -
%Fe,05 = BT Ak 80%. Vay quang hematit chira 80% Fe,0s.

0,2 0,2 0,2
M+ H,S0, -» MSO, +H, 1 ) Mét tan gang chifa 96% sét nghia la c6 960kg Fe.
A : s Ui trinh san xudt gang béng cach:

Quéng hematit —Fe,0; —©_, Fe
. Fe,05 + 3CO — 2Fe + 3CO, _

—Xx+02=04—-x=0,2mol
— Phuong trinh khéi lugng kim loai M:

(0,2 + 0,2)M + 5,6 = 32,5 ~ 160kg 112kg
— M = 67,25 (khéng c6 kim loai nao phu hgp vdi két qua nay — loai) E ? 960kg
+ Truding hgp 2: M dling trudc Fe trong day HDHH i 960.160
; B0, = ———— =1371,4
— 5,6gam kim loai con du a Fe (0,1 mol) % o
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Mét khac 1000kg quéng hematit chira 800kg Fe,05
vay ? quang hematit chira 1371,42kg
1371,42.1000

Mgquing hematit = 800 = 1714,28kg = 1,714 tan
Vay dé san xudt 1 tdn gang 96% Fe can 1,714 tan qudng.
Bai 40:
X,CO ol
a) 28, 49{ 2773 L HCl - 6, 72litkhi
6,72
ncoz = m = 0,3(m0|)

X,CO5 + 2HCI — 2XCI + H,0 + CO,
Y,CO;3 + 2HCI — 2YCl + H,0 + CO,
Theo dinh luat bao toan khdi lugng:
=m

m- +m +m

+m
M2CO4 HCI CO,

2musi T 'H0

28,4+219 =m,_ . +54+132
=My musi = 31,7 (9)
Mx < Mﬁ < My
Ta giai theo khéi lugng mol trung binh.
M,CO, + 2HCl - 2MCl + H,0 + CO,
0,3 0:6 N6 0,3 00,3
mua = 0,6.36,5 = 21,9 (9)
Mo, = 0,3.44 = 13,2 (9)
My, = 0,3.18 = 5,4 (9)

L 28,41

= M, + 60 = 94,67
M, = 34,67 = M; = 17,335 ()
7(Li) < 17,335 < 23 (Na) = X la Li; la Na
c) 2C0, +Ba(OH), — Ba(HCO;),
01 0,05

106

Meaco3 ~ g7
| Ngs(ory, = 0,2 + 0,05 = 0,25 (mol)

' 0,25

€O, +Ba(OH), — BaCO, | +H,0

0,2 0,2 0,2

39,4 _ o 2(mol)

=—-—=0,2
Ba(OH), 1,25 ™

\

) M,CO, + 2HCl - 2MCl + CO,T + H,0
0,3 06 06 03 03 (mol

',. 6,72
o, = 22 3 =0,3mol

f, Myq = 38,2+0,6.36,5-0,3.44 -18.0,3 = 41,59

o e I I s 4

3 21,9 13,2 5,4

- 38,2

BM,CO, = =< = 127,33

.._' M,CO, 0,3

Ll
- M= 33,67
23 <M< 39.

/@y 2 mudi ban dau la Na,CO;3 va K,CO;.

42: Trudng hdp 1: Lugng nudc véi trong cho dur.
- CO, + Ca(OH), - CaCO,i + H,0

‘Q 0,01 0,01 (mol)

= 0,224 lit = % Veo, = L kit opd 2,24%

10
; % Vy, =97,76%.
T Ong hgp 2: Nudc véi trong khéng du tao két tha hoan toan.
CO, + Ca(OH), — CaCO, { +H,0

0,00 0,001 0,0t (mol)
2€0, + Ca(OH), - Ca(HCO;),
0,06 0,03 (mol)




1,568.100%
10

% Vy, =84,32%.

Neo, = 0,07 mol — Vc02 =1,568Ilit — % Vc02 = =15,68%

Bai 43: X d chu ki 4, nhom IA (kali)
Y & chu ki 2, VIA (oxi)
Z & chu ki 3, nhém VIA (luu huynh)
Cac hgp chat tao thanh gilra cac nguyén td: K;0; K;S03; K;S04; K3S; SO;; SO,
Bai 44:
1. @) Xac dinh kim loai A, B:
Goi s6 proton, notron, electron trong cac nguyén tir A, B tuong (g la: P,,
Na, Ea va Pg, Ng, Es. Trong nguyén tir: P, = Ea : Pg = Eg. Ta c6 cac phuaong

trinh sau:
2(Pa + Pg) + (Na + Ng) = 142 (1)
Z(PA+ PB) - (NA + NB) =42 (2)
2Pg — 2P =12 (3)

Giai hé cac phuang trinh trén dugc: P, = 20; Pg = 26
Suy ra s6 hiéu nguyeén tur: Zy=20; Zg = 26
Vay: AlaCa; BlaFe
b) Phuang trinh phan (g diéu ché:
Ca tir CaCO3
CaCO; + 2HCI — CaCl; + H,0 + CO,t

CaCl, —.,cCa 4+°Ch
Fe tir mot oxit clia sat (thi du: Fes04)

Fes0s + 4C0 —2 5 3Fe + 4CO,
2. Nhan biét 4 chat ran: Na,0, Al,Os, Fe,0;, Al.
L&y mot it mi chat rdn cho tirng 6ng nghiém chifa nudc:
Chat ran nao tan la Na,0

Na,0 + 2H,0 — 2NaOH
L&y mot it moi chat rdn con lai cho vao tifng 6ng nghiém chifa dung dich
NaOH thu dugc & trén:

2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H,t
Chat nao chi tan la Al,O;

Al,03 + 2NaOH — 2NaAlO, + H,0
Chét nao khéng tan la Fe,0s.
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1, Dt cong thirc cua oxit kim loai la A0y, khéi lugng mol clia A 13 M.
Goi a la s6 mol cta A0y Ung VvGi 4,06gam.

I
B0, + YOO — > XA + y0O, (1)
B a ay ax ay (mol)
" CO, + Ca(OH)z — CaCoOs + H,0 (2)

* Neaco; = 7/100 = 0,07 mol
Theo (1), (2): Nco, =Neo =0,07mol — ay = 0,07. (*)

b : il 5 a2
\p dung dinh luat bao toan khdi lugng cho phan (g (1):
4,06 + 28 . 0,07 = ma + 44.0,07

uy ra my = 2,94gam hay M.ax = 2,94 (%)
', han (fng cua A vdi dung dich HCI:

1 2A+2nHCI — 2ACl +nH,

ax gax (mol)

B 1,176 n 0,105

in,_, -m—o 0525=§ax hay ax = e i)

-‘(**) va (***) ta c6: M = 28n
n =1, 2, 3 r6i tinh M, dugc nghiém thich hgp la n = 2, M = 56
Ala Fe

;, n = 2 vao (***) dugc: ax = 0,0525

ay 0,07

(****)

i 3
‘-y- -‘i— > AXOy 1a Fe30,4
2Fe;04 + 10H;S04(d) — 3Fey(S04); + SO, + 10H;0
B 406
% 232

=0,02625mol

=0,0175mol

h nFez(SO4 )3
Ong dé mol/I clia Fey(S04)3:

3 ~0,02625
MFex(s0a) = T g5

=0,0525M.
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Bai 46: ." bang bién thién X theo a: 1 < a < 4, nguyén

1. Cac phan (ng: . 1 2 3 b
2Al + 6H,50,d—° > AL,(SO,), + 350, + 6H,0 (1) B x 32 64 96 128
X 3x 0,5x 1,5x (mol) ';, (S) (Cu) (Mo) (Te)
gién luan:

— Néu X Ia S (loai, vi S Ia Phi kim)
_NéuXlaCu:p+n+e=093

2p+n=93
p+n=64}:>p_29(Cu)

2X +2aH,50,d —— X,(S0O,), + aSOZT +2aH,0 (2)
y y 0,5y 0,5ay (mol)
— Khi C bi hap thu bdi NaOH du:

SO, +2NaOH - Na,S0; +H,0  (3) NEU X 13 Mo: p+ n + e = 93

(1,5x +0,5ay)  (1,5x +0,5ay) (mol) 2p+n= 93} B

Theo d@ bai: 5l
NéuXlaTe:p+n+e=
Myaycoy = 19X +0,5ay = % 2 fn o3 ™ .
=1,5x+0,5ay = 0,4 (*) | p+n=128}:>p<0(loal)
— Khi thém X béng 2 [an lugt X cé trong A thi téng lugng X ldc nay 1a 3y dgyXlaCuvax=02y=0,1
(mol) :} lon hop A co:
g %Al = 27.0,2 = 5,49 = 45,76%

Theo (2): Ny (50,1, = =Ny = =.3y(mol) 7
X2(S04)3 ~ 2% T 2 ',Cu ~64.0,1= 6,4 = 54,24%
Theo dé bai ra hiéu s6 khéi lugng mudi sau khi thém X va trudc khi thém X: 5

[342.0,5x + (2X + 96a)1, 5y] - [342.0,5x + (2X + 96a)0, 5y] = 32
= Xy + 48ay =16 o

5‘ CO, + CaCl, — khéng phan (ing
K,CO, + CaCl, + CaC0, 4 +2KCl

f b b b

aHCO, + CaCl, — khong phan (ng
100a + 138 + 84c = 62,8

Khi bt %lm;mg Al thi s6 mol khi s& 1a: 0,75 + 0,5ay = 0,25 (**¥)

K&t hap (*) (**) (***) ta ¢ hé 3 phuang trinh 4 an sé:
1,5x+0,5ay = 0,4

Xy + 48ay =16  100b = 20 = Mcaco, = b =0,2 (mol)
0,75x +0,5ay = 0,25 i
N o - My,c0, =0,2.138 = 27,6(9)
' eond »100a + 27,6 + 84c = 62,8
Rut gon ta dugc Xy = 6,4  100a + 84c = 35,2
X =32a €=3a >3a-c=0

100a + 84c - 3.5,2 _, [a=0,1(mol)
v:_‘F gc’=0 ¢ =0,3(mol)
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= 0,1.100 = 10 (g)
= 0,3.84 = 25,2 (q)

Mgrcos
Myanco;
b) TH: cho tur tir axit vao mubi.
Gb1:

K,CO, + HCl — KHCO, +KCl

0,2 0[2 012

0,2
Via = 02 =1(()
’

c) Gb2:

KHCO, +HCl — KCI + CO, T +H,0
0,2 0,2 0,2
KHCO, +HCl - KCl + CO, T +H,0
0,1 0,1 0,1

NaHCO, + HCl - NaCl+ CO, T +H,0
0,3 0,3 0,3
Wi 0,1+0,2+0,3 _ 3(1)

0,2
Vc02 = (0,1 + 0,2 + 0,3).22,4 = 13,44 lit
Bai 48: mys = 55,44 .1,0882 = 60 (g)
Mz musi = 60 - 55144 oz 4156 (g)
* 106a + 138b = 4,56
b) Trudng hgp cho axit vao dd mudi:

Gb1: Na,CO, + HCl - NaHCO, + NaCl
a a a
K,CO; + HCl — KHCO; +KCl
b b b
Gb2: NaHCO, + HCl — NaCl + H,0 + 0,1
X X X
KHCO, + HCl — KCl + H,0 + a0, 1
y y y

Dung dich A + Ca(OH), — két tiia — phan ('ng & GD, khdng hoan toan.
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x la s6 mol NaHCO; phan (g & GP2 (a > x)
y la s6 mol KHCO; phan (ing & GB2 (b > y)

s 1,1
Mo, = 7 = 0025 (mol)

x +y = 0,025

' NaHCO, + Ca(OH), — CaCO, + NaOH + H,0
(@a-x)
KHCO, + Ca(OH), — CaCO, +KOH + H,0
(b-y) (b-y)
=100(@a-x+b-y)=1,5

(@a-x)

; = 100(a + b) - 100(x + y) = 1,5 = 100(a + b) — 25=15
100(a + b) = 4

= 0,04 (mol)
phudng trinh:
A 106a +138b = 4, 56} a =0,03(mol)
)
. a+b=0,04 b =0,01(mol)

. 1
Y,

Nayco; = 0, 03.106 = 3,18(g)
kaco; = 0,01.138 = 1,38(g)

. 3,18.100%

N = 0,
b 60 e
B . 1,38.100%

W\ CO L et g = 9,

¥ :2 3 60 2,3 /o

a+b+x+y=0,065(mol)
o =0,1=0,65 () = 650ml

’60 +a +B) {N82C03(3,18+ a)g 10%
N K,CO4(1,38 + B)g 10%

h §.

3,18 + «).100%

0, = CO/ = ( !

" g 60 +a+p

- 1,38 +B).100%

0. =~ CO/ —3 ( z

B % T 607 ap

O + 10a + 10 =318 + 100«
v. OB +90a =282 & __B + Q0 m 28,2 (1)
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600 + 10 + 10p = 138 + 100
< 90p — 100 =462 < 9B — o = 46,2 (2)
TU (1) va (2) ta c6 hé phuong trinh:

{—B+ 9a = 28,2 s {B =5,55(g)

5. Cho 2,20 gam h6n hgp X gém hai kim loai Al va Fe phan (ing hoan
an vdi 2,0 lit dung dich axit HCI 0,3 M (D = 1,05 g/m).

. Hay tinh thé tich khi thoat ra (& dktc).

"Tfnh ndng do % cua cac chét trong dung dich thu dugc sau phan (rng.
@t qué: 1.V Hy =6,72lit; 2. C%AICl; = 1,27%.

6. Cho 3,94 gam hdn hop X gdm hai kim loai A va B (<0 hod tri khdng déj
;:dé‘u dung trudc H trong ddy hoat dong hoa hoc) phan (g hoan toan
ong dung dich hon hop axit HCl va H,S0; lodng, thu dudc 1,12 Iit khi H,
y Ién (dktc) va x gam muéi. Hay tinh khéi lugng mudi thu dudc.

-,'qu.a'. 749 gam < m < 8,74 gam

tan 19,2 gam kim loai M trong dung dich H,SO4 déc, néng, du thu
fgc SO, (/a san pham khur duy nhéf). Cho SO, hdp thu hoan toan vao 1,0
,{’ ung dich NaOH 0,7M, ¢6 can dung dich sau phan (fng thu dugc 41,8
m chat ran khan A. Hay xac dinh tén kim loai M.

i qué: Kim loai M 14 Cu.

. Cho hdn hop A gdm hai kim loai Al va B, (vdi s6 mol B nkiéu hon s& mol
. Hoa tan hoan toan 1,08 gam hon hgp A béng 100,0 ml dung dich
; u dugc 1,176 lit khi (dktc) va dung dich Y. Cho dung dich Y tac dung
(dung dich AgNO; du thu dudgc 17,9375 gam két tda. Biét M c6 hod tri I,
;fr(nang dd mol clia dung dich HCI va xac dinh kim loai M.

tqua : Cuya = 1,25M; M la kim loai Mgq.

ho x gam hon hgp A gdm ba kim loai Fe, Al, Cu tac dung véi O, thu

:&‘6,76 gam hdn hop B gom cac oxit Fe;0s, Al,05, CuO. Hoa tan 6,76
“jh6n hgp ba oxit d6 bang dung dich axit H,SO4 lodng, thdy can ding
,0 ml dung dich axit H,SO, 1M. Hay x4c dinh gi tri x

bqus: X = 4,68,

'Hoa tan hoan toan 58,0 gam hon hgp gdm ba kim loai Fe, Cu, Ag
g dung dich axit HNO; (vwa duj) thu dudc hén hop khi gom 0,15 mol
, 0,05 mol N,O va dung dich D (trong dung dich D khéng cd sén phém
i khdc). C6 can dung dich D thu dudc x gam musi khan. Tim gid tri x.
"gué: x =110,7 gam.

1. Hoa tan 12,0 gam hon hop hai kim loai Fe, Cu trong dung dich H;SOq4
€, néng, du, thu dugc 5,6 lit khi SO, (J dktc, /a san phdm khu duy nhét)
dung dich D. C5 can dung dich D thu dudc x gam mudi khan. Tim x.

L qua. x = 36 gam.

OB - o =46,2 a =3,75(9)

E. BAI TAP TU LUYEN
I. Bai tap tu luan T
Bai 1. Hn hgp X gdm hai kim loai A va B c6 hod tri khdng doi va khac hoa ty
1. Ly 7,68 gam hdn hgp X chia thanh hai phan bang nhau.
— Ph3n 1: Nung trong oxi (dw) dén phan (ing hoan toan, thu dugc 6,0 gan,
hdn hop chat ran Y gém hai oxit.
— Ph3n 2: Hoa tan hoan toan trong dung dich chifa HCl va H;SO4 lodng, thy
dugc V lit khi H, (dktc) va dung dich D. C6 can dung dich D dugc x gam
mudi khan.
1. Tinh V va x. o
2. Xéc dinh hai kim loai A va B, biét s& mol clia hdn hgp X {fng vé&i moi phan
trén 1a 0,1 mol va M, Mg déu Idn han 20 g/mol.
Két qua. 1. 13,425 <m < 16,8 2.Ala Al,Blazn ‘
Bai 2. Nhiét phan hoan toan 20,0 gam hon hgp X gom BaCO3: Cac93 V?.
MgCO;5 thu dugc khi B va chét ran D. Cho khi B hdp thu hét vao Ijlu’dC vor
trong thu dugc 10 gam két tla va dung dich E. Bun néng dun? d;c'h E.tdl
phan (g hoan toan thdy tao thanh thém 6,0 gam két tua. Hay xac dinh
thanh phan % vé khi lugng clia MgCO; trong hon hgp X.
Két qua. 52,5% < % Mugcoy < 86,75%.

Bai 3. Hoa tan fan lugt x gam Mg, y gam Fe va z gam mét oxit sat trong-duﬂg
dich H,S04 (lodng, di) thu dugc 1,23 it khi Hy (6 27°C 1 atm) va dung dich Du
Cho dung dich B tac dung vira du vdi 300,0 ml dung dich KMnO4 o:os\M th
dudc 36,57 gam mudi trung hod. Hay xéac dinh cdng thirc clia oxit sat da dung:
Két qua: Fe;04 : -

Bai 4. Cho 0,702 gam mudi MX (M /a kim loai kiém con X la halogen) tac FiU 4
véi dung dich AgNO; g Sau khi phan (g két thiic thu dugc dung dic
va 1,722 gam két tia A. Hay xac dinh cong thirc mudi MX.

Két qua: Céng thirc mudi MX la NaCl.
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g it : e
Bai 12. M4t hdn hap X gdém hai khi N, va H, c6 ti 1é s6 mol 1a 1 : 3. Cho ha
hgp X qua chat xdc tac, dun néng, sau phan (ng thu dugc hén hap khi y
Ti khéidy,, = 0,6. Hay tinh hiéu sudt phan (g tdng hop NH;.

Két qua: H = 80,0 %

Bai 13. Hoa tan 2,0 gam mudi CaX, (X /d halogen) vao dung dich chiy
AgNO; 4, thu dugc 3,76 gam két tia. Hay xac dinh tén halogen X.

Két qua: Br.

Bai 14. Nung x gam hdn hgp A gdm hai mudi CaCO; va MgCO; & nhiét d4 cag
cho dén khi khéng thay khi thoat ra, sau phan Ung thu dugc 3,52 gam chit
ran B va khi T. Cho toan bd khi T hdp thu vao 2,0 lit dung dich Ba(OH), thy
dugc 7,88 gam két tia va dung dich D. Pun néng dung dich D thu duge
thém 3,94 gam két tha nira. (Biét cdc phan ung xdy ra hoan toan).

1. Hay tim gia tri x.
2. Tinh ndng d6 Cy clia dung dich Ba(OH), da dung.
Két qua. 1. x = 7,04 gam.

2.Cy = 0,03M.

Bai 15. Suc 2,24 lit khi SO, (dktc) vao 150 ml dung dich NaOH 1M. Sau phan
Ung thu dugc dung dich mudi D. Hay xac dinh s6 mol cta cac mudi trong
dung dich D.

Két qud: nNa,SO;3 = nNaHSO; = 0,5 mol.

Bai 16. Suc tu tur 11,2 lit khi CO, (dktc) vao 600 ml dung dich KOH 1,5M, sau
phan Ung thu dugc dung dich D. Tinh ndng do Cy cua cac chét trong dung
dich D.

Két qua. Cy K,CO; = 0,167M, Cy KHCO3 = 0,667M.

Bai 17. Cho 10,0 gam hdn hop A gom ba kim loai Fe, Al, Cr tac dung Vol
lugng du dung dich KOH thu dugc 0,504 lit khi H,. Lay phan chat ran khong
tan sau phan (fng dem hoa tan trong dung dich axit HCl 4,, sau phan ng
thu dugc 3,88 lit khi H, (cdc khi' do o dktc). Hay tinh thanh phan % vé khol
lugng cuia céc Fe, Al va Cr trong hon hap A.

Két qua. %m Fe = 82,29%, %m Al = 4,05% va %m Cr = 13,66%.

Bai 18. D& khir hoan toan 3,04 gam hdn hop A gom Fe,0;, FeO va Fe;0:
can 0,05 mol khi H,. M3t khac ciing hoa tan hoan toan hdn hop A tré"
trong dung dich axit HyS04 gsc, nong k€t thic phan (g thu dudc x lit khi SO:
(dktc) (/a san pham khur duy nhat). Hay xac dinh gia tri x.

Két qua: 0,224 lit.
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'19. Hay xac dinh céng thirc héa hoc clia cac hgp chét, biét rang & dié
kién tiéu chuan maét lit khi cla:
1. hap chat Cl vdi H c6 khéi lugng 13 1,692 gam
2. hop chét Si véi H c6 khéi lugng 13 1,428 gam
3, hop chat S vdi H c6 khéi luong 1a 1,518 gam.
Kétqua: 1. HCl; 2. HS; 3. SiH,.
i 20. H6n hop A gdm ba kim loai Al, Fe, Ba. Chia A thanh ba phan bang nhau.
phén 1 : Téc dung véi H;0 du, thu dudc 0,896 it khi H,.
Phan 2 : Tac dung véi 50,0 ml dung dich NaOH 1,0M du, thu duoc 1,568 it
‘,l' H,.
Phan 3 : Tac dung vdi dung dich axit HCI du, thu dugc 2,24 lit khi H,.
Hay tinh % vé khi Iugng clia mdi kim loai trong hén hop A (Biét cac phan
g déu xay ra hoan toan, cac thé tich khi déu do & dkto).
& qua: Ba = 33,17%;
y Al = 26,15%;
: Fe = 40,68%.
21. Hon hap A gdm cac oxit Al,O;, Fe,0s, CuO. Hoa tan hoan toan 4,22
am hon hop A, can 800,0 ml dung dich axit HC 0,2M. Mt khac ldy 0,08
10l hon hap A cho tac dung véi H, du, thay tao ra 1,8 gam H,0. Hay tinh
b V& khGi luong clia cac oxit trong hén hap A.
et qus; Al,O; = 24,17%;
. Fe203 = 37,910/0;

CuO = 37,92%.
22. Hon hop A gom Fe, FeO va Fe,05. Cho 0,4 gam A cho tac dung vdi
Ung dich axit HCI du, thu dugc 56,0 ml khi H, (dktc). Khir hoan toan 1,0
M hon hop A béng H, thu dugc 0,2115 gam H,0. Hay tinh thanh phan

et qua : Fe = 35%;

FeO = 9,0%;

Fe,03 56,0%.

. Khi nung x gam Cu vdi y gam O, thu dugc san phdm A. Pun néng A
Ong z gam H,SO4 98,0%, sau phan Ung thu dugc dung dich D va khi B.
hi B dugc hap thu hoan toan bdi 200,0 ml dung dich KOH 0,15M tao ra
62 mol hén hap hai mudi. C6 can dung dich D thu dugc 30,0 gam tinh thé
USO,.5H,0. Mat khac, néu cho dung dich D tac dung vdi 300,0 ml dung
‘ h KOH 1M sé thu dugc Iuong két tla I6n nhat. Cho két tla tan trong axit
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HCI vira du, sau dé nhing thanh Fe vao dung dich thu dugc, sau mot the;
gian khdi lugng thanh Fe tang thém 0,8 gam.

1. Tinh X, y, z, biét rdng cac phan (fng xay ra hoan toan.

2. Tinh khéi lugng clia Fe da tan vao dung dich va khéi lugng mudi co trong
dung dich sau khi nhing thanh Fe.

Két qud. 1.x = 7,68 gam,y = 1,6gam, z =17 gam.

2. mge = 5,6 gam; Meq, = 2,7 gam; Mgy, = 12,7 gam.

Bai 24. Cho cac cap dung dich sau.

NaCl va NaBr (1); NaCl va NaF (2);
NaCl va NaNO; (4); NaF va NaiPO;, (5).
Chi dung dung dich AgNO;, - 5 thé nhéan biét dugc dung dich nao trong cac
cap dung dich trén.

Két qua : Nhan biét dugc cac dung dich (1), (2), (4), (5).

Bai 25. Cho dung dich X chifa 356 gam h6n hgp gom hai mu6i NaBr va Nal
tac dung vdi 0,4 mol Cl,. C8 can dung dich sau phan Ung thu dudc 282,8
gam chat ran Y.

1. Chirng to réng chi c6 Nal phan (g vdi Cl.
2. Cho dung dich D tac dung vdi Cl, thu dudc dung dich D. Pé dung dich D
chifa hai mudi thi khdi lugng Cl, t3i thiéu can phai dung la 35,5 gam. Tinh
s6 mol NaBr va Nal co trong dung dich X.
= 1 mol;
Nnagr = 2 mol

Bai 26. Cho 25,6 gam hdn hap A gom hai dan chét halogen X,, Y2 (X, Y thuoc
hai chu ki k€ tiép nhau trong bang tudn hoan) téc dung hét vai kim loai AJ.
Sau phan (g thu dudgc 133,6 gam hdn hdp hai mudi.
1.Tim tén hai halogen X, Y.

2. Khéi lugng clia X,, Y; trong hdn hop A.
Két qua : 1.Tén hai halogen X, Y la F, Cl
2. mg, = 11,4 gam va mg, = 14,2 gam.

NaF va NaNO; (3)

Két qUé » Nnar

Bai 27. Cho hdn hop A gdm hai mudi NaBr va Nal. Hoa tan hon hgp A trond
nudc dude dung dich D, cho Br, du vao dung dich D. Sau phan (fng, c6 can
dung dich thay khdi lugng san pham nho hon khéi lugng hdn hop ban dav
la x gam. Hoa tan san pham vao nudc rdi suc khi Cl, du’ qua. Sau phan ung
lai ¢d can dung dich thi thay khdi ltgng san pham [an hai nay nho hon kho!

208

Jugng san pham lan mét la x gam. Hay tinh thanh phan % vé khéi lugng
ctia Nal trong hon hop ban dau. (Biét hiéu sudt cac phan ung 16 100%).
Ketqué %myar = 96,286%

i 28. HOn hgp X gém NaCl va NaBr, trong dé NaCl chiém 90,0% vé kh&i
uqng Hoa tan hon hgp trén vao nudc rdi cho phan (rng vdi khi Cl, du. Ldm
‘pay hdi dung dich cho dén khi thu dugc mudi khan Y. Hay xac dinh % khdi
Jugng mudi khan B giam so vdi khéi lugng hon hgp X ban dau.

Két qua: Khéi lugng mudi giam 4,32%.

i 29. Cho 5,0 gam Br; co Ian tap chét 1a Cl, vao mét dung dich cé chira 1,60
gam KBr. Sau khi xay ra phan (fng hoan toan, lam bay hai can than dung
dich san pham thi thu dugc 1,155 gam mudi khan. Hay xac dinh thanh phan
“ khéi lugng cla Cl, trong 5,0 gam Br, ¢ Ian tap chat Cl, trén.

('ﬁ étqua: %mg = 7,1%.

3i 30. MOt nguyén t6 R ma oxit cao nhét clia né cé %mo = 60%. Hop chat
khi ctia R vdi H c6 ti khdi hai so vdi H, bang 17.

‘. Hay xac dinh tén nguyén t6 R va cong thirc oxit cao nhat cla R.

2. Viét phuong trinh hda hoc minh hoa tinh chat hda hoc déc trung cla loai
oxit nay.

Keét qua: R la luu huynh, cong thic oxit cao nhat cla R 1a SOs.

31. MGt loai thiy tinh c6 thanh phan % khéi Iugng cic nguyén t& nhu sau:
= 9,62%; %mg = 46,86%); %mc, = 8,36%); %mg = 35,15% .

v Hay biéu dién cong thirc phan tr clia thuy tinh dudi dang cac oxit. (Biét
rang trong cong thuc cua thuy tinh chi cd 1 phén t’ Ca0)

2. Can duing bao nhiéu tan Na,CO; va bao nhiéu t&n CaCO; dé san xuét 1,0
&N thuy tinh cd thanh phan nhu trén.

két gua: 1. Na,0.Ca0.6Si0;

K 2. 0,2218 tan Na,CO; va 0,209 tén CaCO;

I 32. Nung ndng 2,40 gam hén hgp CuO va mét oxit sat Fe,0, rdi cho ludng
thi CO du di qua cho dén phan (fng hoan toan thi thu dugc 1,76 gam chat
an. Néu dem hoa tan hoan toan chat rén thu dugc béng dung dich axit HCI
du, thi thay cd 0,448 lit khi H, thodt ra (& dktc). Hay xéac dinh cong thifc clia
Oxit sat Fe,0y, (Cho biét s6'mol cua hai oxit trong hdn hop béng nhau).

Két qua: Cong thirc clia oxit sit Fe,0, 1a Fe,0;

i 33. Khir hoan toan 24,0 gam hdn hgp hai oxit Fe,0; va CuO, can ding
8,96 lit khi CO (J dkto).

1. Hay tinh phan trdm khdi lugng mdi oxit trong hdn hgp ban dau.
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2. Néu thay CO béng H; thi thé tich H, bang bao nhiéu.
Két qua. 1. % mFe;0; = 66,67% va % m CuO = 33,33%
2. 8,96 lit H,.

Bai 34. Nung néng 19,15 gam hon hgp hai oxit PbO va CuO véi mét Iugng ¢
vifa da (trong diéu kién khdng co khdng khiy d& oxit kim loai bj khir hét
Toan bd lugng khi sinh ra dugc dan vao dung dich Ca(OH), du, phan (g
xong ngudi ta thu dugc 7,50 gam két tua tréng.

1. Viét cac phuong trinh phan (fng xay ra
2. Xac dinh thanh phan % theo khéi lugng clia mdi chét trong hdn haop
ban dau.
3. Tinh khéi lugng C can dlng dé khir hét 19,15 gam hdn hdp oxit trén.
Két qua: 2. % mCuO = 41,78% va %mPbO = 58,22%
3. mc = 0,9 gam
Bai 35. 1. Hdy nhan biét timg khi trong m&i hdn sau.

a) Hon hgp hai khi H, va 0,

b) Hon hap hai khi H, va CO,
2. Trinh bay phuong phap héa hoc tach cac khi sau ra khoi hdn hop

a) Tach CO; ra khéi hdn hgp H; va 0,

b) Tach O, ra khéi hdn hgp H, va CO,

Bai 36. Cho hdn hgp X gdm hai kim loai Cu va Al vao c8c dung dung dich HCI.
Khudy déu dung dich cho tdi khi khi ngirng thoat ra thi thu dugc m gam
chét rdn'Y ndng. Nung Y trong khdng khi cho tdi khdi lugng kndng déi thu
dugc 1,35 gam oxit. Hay tinh phan trdm khdi lugng Cu cd trong hdn hop X.
Két qua: %mcy, = 84,48%.

Bai 37. Hoa tan hoan toan 4,82 gam hdn hgp gdm ba mudi NaF, NaCl, NaBr
vao nudc dugc dung dich D. Suc khi Cl, 4, qua binh dung dung dich D rdi co
can dung dich sau phan (ng, thu dugc 3,93 gam mudi khan. Lay lugng
mudi khan nay hoa tan vao nudc rdi cho phan (ng vdi dung dich AgNO; du,
thu dugc 8,61 gam két tda. Tinh thanh phan % vé khdi lugng clia cac chat
trong hdn hgp ban dau.

Két qua : %mnase = 8,7%);
%mpac = 48,55%);
Y%omyas:r = 42,75%.

Bai 38. HOn hgp X gém ba mudi NaCl, NaBr, Nal. L&y 11,52 gam X roi chia
a7 hai phan bang nhau.
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gn 1. Cho tac dung vdi lugng du dung dich Br,, ¢d can dung dich sau
an (ing thu dugc 5,29 gam mudi khan.

an 2. Pem hoa tan vao nudc roi cho khi Cl, du 16i qua dung dich, sau

6t thdi gian phan Ung, cé can dung dich thu dugc 3 ,955 gam mugi
an trong dé chira 0,05 mol mudi clorua.

y tinh thanh phan % khdi lugng cac muéi trong hon hgp X.

@t qua : %myac = 20,3%; %My = 53,66%; Y%myar = 26,04%

9 Hoa tan 6,23 gam hon hop gdm ba muédi halogenua cta natri (4#dn
gp A) trong nudc thu dugc dung dich D. Suc khi Cl, du vao dung dich D,
can dung dich sau phan (fng thu dugc 3,0525 gam mudi khan B. Lay mét

a lugng mudi nay hoa tan vao nudc rdi cho phan (mng vdi dung dich
gl 03 du, thu dugc 3,22875 gam két tda.

Tim cong thirc phan tir cia ba mudi ban d3u.

nh thanh phan % vé khdi lugng cac mudi trong hon hgp A.
’_‘* qua : 1. Bai toan c6 hai c3p nghiém.

- Ba halogen la: F, Cl, I

— Ba halogen la: F, Br, I

* VGi kha ndng 1:

'%mNaF = 6,740/0, %m Nacl
* \/Gi kha nang 2:

%M nar = 6,74%, Y%Myas, = 33,07% va Y%emyy = 60,19%

0. Hoa tan hét 4,48 lit khi HCI (dktc) vao 92,7ml H,0 dugc dung dich D
ay tinh ndng d6 C% cua dung dich D.

l 0 dung dich D vao 200,0 ml dung dlCh chira hdn hgp NaOH 0,5Mva
H 1 M, c6 can dung dich thu dugc x gam mudi khan. Hay tirh khdi lugng
101 thu dugc .

_qui 1. C%na = 73%; 2. 13,3gam < mpy < 14,9 gam

1. Khi nung 8,1 gam mudi khan ctia mét kim loai R (cd Ada tri II) thi thay
'H;0 (A0oi) va khi CO; thodt ra, dan khi CO;, vao dung dich nudc véi trong
y thu dugc 10,0 gam két tua. Hay xac dinh cdng thirc phan tir clia mudi
M nung.

t qua: Ca(HCO5),.

¥2. Cho nguyén t6 A tao vdi Clo hgp chét cd cng thirc 1a ACs. Viét cong
UC oxit cao nhat cla nguyén td A.

*t qua: Oxit cao nhét clia nguyén t A 13 A,Os.

9,64% va %my, = 83,59%
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Bai 43. 1. Cho mét dung dich D; la axit H,SOs 98,0%. Phai thém bao nhiéu |j;

dung dich D, vao 0,4 lit dung dich D, la axit H,S04 2,0M dé dugc mot dung
dich Ds. Biét rdng 100 ml dung dich Ds nay khi tdc dung véi dung dich,
Ba(OH); du cho ra 32,62 gam két tia trang.
2. L&y 200 ml dung dich D3 ndi & trén cho tac dung vdi dung dich X gom hj;
bazd NaOH 0,5M va KOH 0,9M. Phai duing bao nhiéu lit dung dich X dé phap,
(rng vira du vdi 200 ml dung dich Ds. Phan (rng gitra hai dung dich D; va x
cho ra dung dich Z . C6 can dung dich Z thu dudc x gam mudi khan.Ting
khéi lugng mudi khan thu dugc.
Két qua. 1. Vdd = 0,6 lit.

2. Khdi lugng mudi khan x = 45,52 gam.

Bai 44. Mét loai thuy tinh chiu nhiét cé thanh phan % khéi lugng cac nguyén
t& nhu sau: %m K,O = 18,43%; %m Ca0 = 10,98%; %m Si0, = 70,59%,.
Hay viét cong thirc hda hoc clia loai thuy tinh nay dudi dang cac oxit.

Két qua: Cong thirc thay tinh K;0.Ca0.6Si0;.

Bai 45. Cho hai nguyén t6 A va B & cung nhém A va & hai chu ki lién tiép
trong bang hé théng tuan hoan. Téng dién tich hat nhan ctia hai nguyén t6
dé 13 32. Biét réng nguyén tir khGi cia mdi nguyén t6 déu gap ddi tri so
dién tich hat nhan cua mdi nguyén t6. Tim tén hai nguyén t6 A va B.

Két qua: A, B la Ca va Mg.

Bai 46. Hoa tan x gam mudi MgCO; trong dung dich axit HCl du, thu dugc
1,12 lit khi CO, (& dktc). Dan khi CO, thu dugc & trén vao dung dich nudc
voi trong du, két thdc phan (ng thu dugc y gam két tua.

1. Hay viét cac PTHH xay ra.
2. Tinh khGi lugng x. '
3. Tim khdi lugng két tta y thu dugc.
Két qua: 2. x = 4,2 gam
3.y =5,0gam

Bai 47. Cho 7,30 gam axit HCl [an lugt tac dung véi lugng du cac chat: MnO2
KMnO,, K,Cr;07 Tinh thé tich khi Cl, thu dugc.

Két qua: 1. HCl tac dung véi MnO;, Ng, = 1,12 lit

2. HCl tac dung v&i KMnOs, v, = 1,4 lit
3. HCl tac dung vdi K,Cr,0;, Vo, & 0,96 lit
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i 48. Hoan thanh day bién hda sau, ghi ro diéu kién phan (ng (néu cd)

/ g \

4

A——> P,Os —— B \ KaHPO,
K5POg4
{
{49. Hoan thanh day bién hoa sau, ghi ro diéu kién phan (g (néu cd)
D, FeCl; —25 A 3, Fe,0; —4 3 B YLy FeCl,

50. 1. Trén x lit CO va y lit H, theo ty 1& thé tich nhu thé nao dé thu ducoc
% hop khi A c6 khéi lugng riéng bang khdi lugng riéng clia CH, (Biét cic
“/'do cung diéu kién nhiét dé va ap sudb.

‘ PGt chay hoan toan 5,60 lit hon hgp hai khi trén ngudi ta dung V lit O,.
im V. (Biét cdc khi' do o diéu kién tiéu chuén).

@tqua. 1.x:y= L Tt 1,165;

] VHz

2. Vo= 280

1. Khi cho ludng khi H, du di qua cac 6ng nghiém chira Al,0;, FeO, MgO
Ung nong dén khi phan (g xay ra hoan toan. Hay xac dinh thanh phan
.t ran con lai trong 6ng nghiém sau phan (mng.

* qua. Chat ran con lai trong ng nghiém sau phan (rng gém: Fe, Cu,
1,03, MgO

52. Cho 9,2 gam mét kim loai R phan (ng vdi khi Cl, du, tao thanh 23,4
! mudi. Hay xac dinh tén kim loai R.

€t qua.: Kim loai R 1a Na.

3. Hay sap xép theo chiéu giam dan tinh bazd clia cac hidroxit tuong
ng vdi 3 kim loai: Na, Mg, Al.

€t qud: NaOH, Mg(OH), Al(OH)s.

54. Hoan thanh chudi bién héa sau:

Al —"—> Al,O; — 2 AIC; —2— AI(OH); —“—5 Al,0; —31 AI(NO:);
55. O:i héa 8,0 gam hdn hgp hai kim loai X va Y (déu ¢d hda tri II), thu
dige hon hop hai oxit kim loai. Hoa tan hdn hop hai oxit trén can dung
4 0,0 ml dung dich HCI 1M thu dugc dung dich D. Cho NaOH vao dung dich
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i duong hoc sinh giot Hoa hoc 9 —Cao Cu Giac

D s& thu dudc hdn hgp hai hidroxit kim loai cé khéi Iugng I6n nhét 13
gam. Tim Xx.
Két qua: x = 10,55 gam. e

Bai 56. Hay sdp x&p theo chiéu tinh tang dan tinh axit cia cac hidroxit (ing v¢;
4 phi kim sau: Si, P, S, va Cl.

Két qua.: H,SiO3, H3PO4, HS04, HCIO4 :

Bai 57. Hoa tan 3,72 gam hdn hgp X gdm hai kim loai Zn va‘f Fe véo lzoo mi
dung dich Y gém hai axit HCl 0,5M va H,SO4 0,15M. Két thic phan (ng th,
dudc 0,12 gam H, va dung dich D, c6 can dung dich D thu dugc m gam
mudi khan. Hay xac dinh m.

Két qua. 8,23 gam < m < 8,73 gam.

Cty TNHH MTV DVVH Khang Vig

(huong 5: HIDROCACBON - NHIEN LIEU

: A. LI THUYET TRONG TAM

. KHAI NIEM VE HOP CHAT HU'U CO' VA HOA HOC HiU Co
w Khai niém vé hgp chat hiru co

~» Hdp chat hitu cd cd & xung quanh ching ta, trong hau hét cac loai luong
huc, thuc pham (gao, thit, cd, rau, qus...), trong céc loai d6 dung (quén do,
fay..-) Va cd ngay trong cd thé clia chiing ta.

. Hop chat hiu co la cac hop chét cua cacbon try cdc hop chat cua
scbon ma hoa hoc vé co' di nghién cut nhu: CO, €O, H:CO; mudi cacbonat,
i hydrocacbonat, hop chét cachua, hop chét xianua.

Vi du: CH,, CHsOH, CH3COOH, Tinh bét, Protein. . .

'Khai niém vé hoa hoc hitu co

 .‘ Hoa hoc hitu co Ia nganh hod hoc chuyén nghién clru vé cac hop chat
U cd va nhitng chuyén déi ctia ching.

5 Nganh hoa hoc hitu co déng vai tro rat quan trong trong su’ phat trién

) t€ xa hoi.
e Nganh hda hoc hitu cd cd nhidu phan nganh khéc nhau nhu: Tdng hap
U cd, hda hoc cac hop chét thién nhién, héa hoc polime, héa hoc dau mo, ...
Phan loai cac hgp chit hitu co
* (0 nhiéu cach phan loai hop chat hitu co.
Céch 1: Hop chat hitu co dudc chia lam 2 loai chinh:
~ Hidrocacbon: L hop chat hitu co ma phan tir chi chifa hai nguyén t5 13
Iro va cacbon.
Vi du: CH, CoHs, CsHy...
~ Dan xuét cua hidrocacbor: L3 hgp chat hitu cg chira mét hodc nhiéu
Iyén t6 khac ngoai cacbon va hidro nhu oxi, clo, nitg, ...
Vi du: C,Hs0, CHyCl...
~ach 2: Hop chét hitu co dugc chia 1am 3 loai chinh:
-Hopp chét hitu co thién nhién
= Hop chét hiu co nhén tao
Hop chét hitu co téng hop
Cich 3: Hop chat hitu co dudc chia lam 3 loai chinh:
= Hop chéat hidu co no
= Hop chat hitu co khdng no




Béi duang hoc sinh giéi Héa hoc 9 — Cao Cu Gidc

— Hop chét hau co thom
Ngoai ra con cd mét s6 cach phan loai hgp chét hitu co khac nira.
I1. CAU TAO PHAN TU HOP CHAT HUU CO
1. Pic diém cau tao phan tir hgp chét hifu co
1.1. Hod tri va lién két gilra cac nguyén tu
e Trong cac hgp chat hitu co, cac nguyén tr lién két vGi nhau theo ding
héa tri ctia ching. C lubn cé hoa tri IV, H c6 hod tri I, O cd hoa tri II, Cl co the
c6 héa tri I, N c6 thé cd héa tri IIL...
e Trong cong thirc cdu tao, ngudi ta dung moi nét gach ndi gilra haj
nguyén tur dé biéu dién mot don vi hoa tri cla mdi nguyén tlr clia nguyeén to.
H
Vi du: —%3— , H=pumOw) H—}.)-H
H
1.2. Mach cacbon
Céc nguyén tu cacbon trong phan tlr hgp chat hitu cd khong nhirng lién két
vdi nguyén tir nguyén té khac ma con cd thé lién két véi nhau thanh mach
cacbon. C6 ba loai mach cacbon:
o Mach khéng nhanh: La mach cacbon ma moi nguyén tur cacbon chi lién
két v&i mdt hodc hai nguyén tir cacbon khac nhu.

o I-Ii H
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Vi du: H—C—C—(|3—|C—H
b4l
HHH:H

e Mach nhdnh: La mach cacbon c6 it nhat mot nguyén tir cacbon lién ket
véi ba hodc bén nguyén tir cacbon khac nhau.

Vi du:

ba
|
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Mach khdng nhanh va mach cé nhanh goi chung la mach hd.
e Mach vong. La mach cacbon ma nguyén ti cacbon dau mach va cudl
mach lién két vdi nhau
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H .H

; (_uu ¥ Hai nguyén tir cacbon cd thé lién két vdi nhau bang:

b Mot lién két, dugc dién bang mét gach ndi, goi la /ién két don.

_ Hai lién két, dugc biéu dién béng hai gach ndi, goi la /ién két doi.
— Ba lién két, duoc biéu dién bang ba gach néi, goi 1a /ién két ba.
3 Trat tu'lién két gilda cac nguyén tu trong phan tu

9 thirc biéu dién day du lién két gilia cac nguyén tir cdc nguyén t& trong
tr goi la cong thic cau tao.
Vidu: Metyl clorua dugc biéu dién nhu sau

H
|

H-C-Cl  Cong thic cau tao thu gon la: CHCl

» Thudng st dung cong thirc cdu tao thu gon thay cho cdng thirc ciu tao
i, do 1a cdng thirc ma khdng biéu dién lién két gilta nguyén tir H vdi cac
lyén t(r cua nguyén t6 khac

:) dU: CH4, CH3; — CH, — OH

»  Phan biét cong thirc phan tir va céng thirc cdu tao:

Fﬁng thic phan t&r chi cho biét thanh phan nguyén t6 (chua nhing
Iyén t6 nao) va s lugng nguyén tir moi nguyén t& trong moét phan tur

R C Céng thirc cdu tao ciing cho biét thanh phan nguyén té (chua nhing
) 8n 6 nao) va s6 lugng nguyén tir mdi nguyén t& trong mét phan tu,
,i ra cong thirc cdu tao con cho biét trat tu lién két gitra cac nguyén tur
Ig phan tr va kiéu lién két gitfa cac nguyén tif trong phan tu (/ién két don,
) ba). Nhu vy cdng thic cu tao cho biét dudc tinh chét cua chat hiiu cd.
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III. METAN (CH;4 = 16)
1. Tinh chat vat li

La chéat khi, khdng mau, khéng mui, rat it tan trong nudc va nhe han khéng
khi (v/ vy c0 thé thu duoc metan bang cdch day khdng khi hodc déy nudc)
2. Cau tao phan tor

H
|
H—?—H
H

« Trong phan tir metan co 4 lién két dan (C — H) la lién két gitra nguyén ty
Cva H, day la lién két bén.
e Phan (rng ddc trung clia metan |a phan Ung thé.
3. Tinh chat hoa hoc
3.1. Tac dung vdi oxi (phan ung chdy — phan ung oxi hda hoan toan)
Metan chay trong khong khi cho ngon Ilra mau xanh, dong thdi tda nhiét manh,
PTHH:

CHy + 20, —“» CO, + 2H,0
HSn hop metan va oxi vdi ti 18 thé tich Vinetan : Vo = 1 @ 2 1a hén hgp né manh.
3.2. Tac dung vdi clo (phan ung thé)
Khi dugc chiéu sang, metan phan (g vdi clo
PTHH:
CHy + Cl;, —™%% 5 CH;Cl + HC
Trong phan (fng trén dudgc goi la phan (fng thé do cd su thay thé nguyén tu
H b&ng nguyén tir Cl. Néu du Clo va dugc chiéu sdng manh Cl cé thé thay thé
2, 3 hodc co thé ca 4 nguyén tir H trong metan.
3.3. Tac dung vdi oxi (phan ung oxi hoa khdng hoan toan)
PTHH:

600" C
CuO

CHs + O, HCHO + HO

4. Ung dung

Metan cd nhiéu Urng dung trong cudc séng va san xuat:

e Lam nhién liéu trong sinh hoat va trong céng nghiép (do phan ung chay
toa nhiéu nhiét).

* Lam nguyén liéu dé diéu ché hidro, bot than, cac din xudt halogen, dan
xudt chifa oxi clia hydrocacbon va nhiéu chat khac trong nganh héa hoc.

Cly INHH MTV DVVH Khang Viet

V. ETILEN (C;H, = 28)

4. Tinh chat vat li

~ La chat khi, khdng mau, khdng mi, nhe hon khdng khi va it tan trong nudc.
2. Céu tao phan tur

H H
oy
C=C
A v X

H

: - Gilra hai nguyén tir C co hai lién két, trong dé cé mét lién két kém
Bn (/ién két ndy dé bi dut ra trong cc phan ung hoad hod) va mét lién két

) GHe + 30; —= 200, + 2H:0.. (+Q)
2. Phan ung céng '
a) Etilen tac dung vdi H;
PTHH:
‘ CHy =0 & b —NC s CHa—CHa
b) Etilen tdc dung vdi dung dich brom
PTHH:
CH,=CH, + Br, —% BrCH,~CH,Br (dibrometan)

: (Khdng mau) (mau ndu nhat) (khéng mau)
) Etilen tac dung vdi dung dich HBr, H,0

PTHH:
CH,=CH, + HBr —% 5 CH;-CH,Br
CHZ - CHZ i HZO dung djch H,S0, Inan;_;) CH3—CH20H
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3.3. Tdc dung vdi oxi (phan ung oxi hoa khdng hoan toan)
PTHH:
500" C

—r =
PUCT,

2CH, =CH, + 0O, 2CH3CHO

Phan (g cdng la phan (g déc trung cta étilen va cac chat cd lién két déi khac

Két luém. Trong phan (g trén mot lién két trong lién két ddi (/ién két keém
bén) bi dut ra, hinh thanh hai lién két mdi & hai nguyén tir cacbon nai ¢6 lién
két déi (C = C). M&i phan tr etilen c6 thé cong thém mat phan tuf Bra, HBr hay H,0,
Pay 1a phan (ing d&c trung cho etilen va cac hgp chét chira néi doi C = C khac,

Etilen lam mat mau dung dich Bry, ta cé thé dung dung dich Br, dé nhan
biét etilen va cac hop chat chira néi déi (C = C) kém bén khac.
3.4. Su’ két hop cac phan tu etilen vdi nhau

O diéu kién thich hap, lién két kém bén trong phan tir étilen bi bit ra, cac
phan tir etilen k&t hop véi nhau tao thanh phan tir poliétilen (~.£)

PTHH:

..+ CH, =CH, + CH, =CH; + CH; = CH, + .—“LL) (— CH, - CH, ")n
(P.E)

xt,p.t”

Hay: n(CH, = CH;) —*&°— (- CH,-CH;-),  (P.E)

Phan (rng trén goi la phan (g trung hap.
4. Ung dung

« Etilen dung Iam nhién liéu.

e« San xudt nhua polietilen (P.E), polivynylclorua (P.V.C), diéu ché rugu
etilic, axit axetic, dicloetan ...

« Etilen dung kich thich cac loai qua nhanh chin.

o Etilen ding 1a nguyén liéu dau trong tdng hop nhiéu chat hiru ca (rvov
etylic, axit axetic, dicloetan, ...) va polime (polietilen, polivinylclorua,...).
5. Diéu ché

o Lam mét nudc CHsOH & 170°C (xdc tdc H,S0,4 déc)

PTHH:

CHsOH —oq> CoHa + HO
e Etilen thu dugc bang cach day nudc.
V. AXETILEN (CH, = 26)
1. Tinh chat vat li
Axetilen 1a chat khi, khdng mau, khéng mui, nhe hon khong khi va it tan
trong nudc.

M0

. Cau tao phan tr

CTPT: CH,

,CTCT: H-C=C-H - Viétgon CH =CH

1 Nhén xét:

. Phan tir axetilen c6 2 lién két don (C-H) va 1 lién két ba (C = C).

-« Trong lién két ba cd hai lién két kém bén, dé bi dut ra trong cac phan
(dut lan luot tung lién két kém bén). Do d6 tuong tu nhu etilen, axetilen
ing c6 phan (ing ddc trung Ia phan (ing cdng.

' Tinh chat hoa hoc

; . Phan ting chay (axetilen tac dung vl oxi - phan g oxi hda hoan toan)

‘ etilen chay dugc trong khdng khi vdi ngon Iira sang, toa nhiéu nhiét tao

2GH, + 50, —» 4C0, + 2H,0 (+0Q)
2. Phan urng céng
e Axetilen tac dung vdi H,

CH=CH + H, —M'C, CH,=CH,
CH=CH + 2H, —Mt&, CH;-CH,

Axetilen tac dung vdi dung dich brom

t phan tir axetilen c6 thé cong t5i da hai phan i Br,.

—' 5 BrCH=CHBr
(dibrometen)
CH=CH + 2Bryqsyy —=— Br;CH- CHBr,

(tetrabrometan)
Axetilen tac dung vdi H,0, CH;COOH, ...

CH=CH + Bn, (dd)

80°C
_
HgSO,

CH=CH + H)0 CH3;CHO
CH=CH + CH;COOH ——> CH3COOCH=CH;
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3.3. Su két hop cdc phan tu axetilen vdi nhau
a) Phan ung tam hop
PTHH:
600"C
than hoat tinh

3CH=CH CeHe

b) Phan urng trang hop
PTHH:

xl.p_l(I

n(CH = CH) —2:" 5 (-CH = CH-),
Luu y: - Trong phan (g cong giifa axetilen v8i Hy, dé chi ding lai & giaj
doan tao ra C;H,4 ta dung xuc tac Pd thay cho Ni.

— Cac hdp chat khac cd lién két ba (C = C) cling c6 phan ('ng véi dung
dich Br, nhu axetilen, do vy dung dich brom cd thé dugc ding lam thudc thir
dé nhan biét cac hydrocacbon ¢ lién két ba (C = C).

4. Ung dung

o Dung lam nhién liéu trong dén xi oxi — axétilen dé han cat kim loai do
nhiét dd ngon Iira chéy axetilen 1én dén 2000 °C - 3000°C.

e La nguyén liéu san xuédt polivinylclorua (P.V.C), cao su, axit axetic va
nhiéu hoda chat khac.

e St dung lam chét kich thich cho qua mau chin (nhw u chudi).
5. Diéu ché

Cidch 1: Cho canxi cacbua, thanh phan chinh cla dat dén, tdc dung vdi
nudc (duoe su dung trong phong thi nghiém va trong cong nghiép).

PTHH:

(Poliaxetilen)

CaC, + 2H,0 —» GH, + Ca(OH)z
Axetilen thu dugc bang cach day nudc.
Cdch 2. Nhiét phan CHy4 & nhiét d cao 1500°C rdi lam lanh nhanh (bang
phuong phap hién dai).
PTHH:

1500°C

2CH4 —Tn——) CH, + 3H2T

VI. BENZEN
1. Tinh chat vat li

e Chét long, khdng mau, mui thom, khéng tan trong nudc, nhe han nudc,
tan nhiéu trong cac chat nhu: dau an, cao su, iot, ...

* Benzen rat doc.

¢ Benzen con dugc goi la xang tham.

222

Cong thirc cau tao O

Nhan xét: Sau nguyén tlr cacbon lién két véi nhau thanh vong 6 canh, c6 ba
) két don va ba lién két d6i xen k& nhau, lién két dang nay rat bén’ Phan
g hda hoc dac trung la phan (g thé nhan thom.

rinh chat héa hoc

Phan ting chdy (tc dung vdi oxi - phan ing oxi hda hodn toan)

*

. 2GHs + 150, —“>» 12C0, + 6H,0
fl’lr.'in ung thé vdi brom
‘ C5H5 +\5 B
.2- ¢6 phan (g tudng tu Br,
Lt 7 Be?zen va met'an déu cd phan (mg thé véi Cl,, Br, nhung diéu kién
:,ng'khac nhau. Phan (ing thé clia metan xay ra khi c6 chiéu sang, !
the cua benzen xay ra phai cé bot sit, nhiét dé.

. Phan itng céng vdi H,

THH:

—et, CsHsBr + HBr

phan

| CHs + 3H, —M'y oy,
W y.
= Do benzen ¢4 lién két déi nén ciing 6 phan (g cong.

- Benzen khé tham gia phan (g cdng hon etilen va axetilen.

,. Benzen khéng tham gia phan Ung cdng vdi dung dich Br; hhu‘ etilen,
, hhung c6 phan (g cdng vdi H, (xdc tac Nj, nhiét dg).

¥ Berlzen €6 cdu tao d3c biét nén vira cd phan (ng thé nhan, vira cé
g cong, kha néng tham gia phan (fng th& d& hon phan g cong.

g dung

Penzen dudc ding lam dung méi, nhu ding dé pha son, . .

La nguyén liéu quan trong trong cong nghiép dé san xuit chit deo

‘nhudm, thudc trir sy, ... ,
_’, ché

Nzen dugc diéu ché tir axetilen ho3c tach ra tir nhua than da.

HH:

600°C
than hoat tinh

3CH= CH C6H6
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VIL DAU MO VA KHI THIEN NHIEN
1. Ddu mo
1.1. Tinh chat vat Ii
Chét 16ng, sanh, mau nau den, khong tan trong nudc va nhe han nudc
1.2. Trang thai tu’ nhién, thanh phan hda hoc cua dau mo
« Dau mo tap trung thanh nhiing ving 16n, & sau trong long dat goi la moé day,
e Mo dau co 3 Idp:
— Ldp trén: LGp khi, goi la khi m6 dau hay khi dong hanh vdi thanh phan
chinh la CHa.
— Ldp gita: L8p dau long goi la nhua than da (/8 hon hop phuc tap cus
nhiéu loai hidrocacbon va nhing luong nho cdc chat khac)
— Ldp dudi (18p day): La I6p nudc mdn
o Dau mod dudgc khai thac bang cach khoan nhifng 16 khoan xudng I6p day
long — dau tu’ phun én (sav dé bom thém khéng khi hodc nuc xuéng).
1.3. Cac san pham ché bién tir ddu mo

Cac phuong phap ché bién tur dau mo:
« Chung cét: La phuong phap vat i trong dd céc san pham dugc tach ra ¢

nhiing khoang nhiét do s6i khac nhau.

e Crackinh: La phuong phap hoéa hoc trong do cac san pham dugc tao ra
nhd bé gdy mach cacbon trong phén ti — dung dé ché bién dau nang thu dudc
xang, dau hoa, dau diezen, ... va hon hop khi.

2. Khi thién nhién

« C6 trong cac mo khi, ndm sau dudi long dat.

« Thanh phan cht yéu 1a khi métan (chiém khodng 94,05% — 98,0%).

« L& nguyén liéu, nhién liéu trong ddi s6ng va san xuat.

3. Dau mo va khi thién nhién ¢ Viét Nam

Dau mo tap trung chl yéu & thém luc dia phia nam vdi trir lugng khoang 3

dén 4 ti tn quy dbi. Khi thién nhién c6 & mo khi Tién Hai — Thai Binh.

VIIIL. NHIEN LIEU

1. Nhién liéu
Nhién liéu 13 nhiing chét chdy dugc, khi chay toa nhiét va phat sang.
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phéan loai nhién liéu
C6 3 loai nhién liéu:
1. Nhién liéu ran
Gom than mo (than gay, than mé, than non, than
‘_ A bun, gé, nén ...).du
h thanh do qua trinh vii 18p thuc v. -
P R p at dudi dat trong thoi gian dai dugc
, Go: SUr dung g6 lam nhién liéu gy nhiéu Idng phi.
). Nhién liéu Iong
. Nhu xa@ng, dau hoa, dau diezel, con ...
Dung chu yéu cho déng cd dét trong, dun, ndu, thap ...
. Nhién liéu rdn
L G'6m'céc loai khi thién nhién, khi mé dau, 16 cdc, khi 16 cao, khi than
ach si dung nhién liéu .
- Cung cap du oxi.
Tang dién tich ti€p xtc cta nhién liéu vdi oxi bing cach:
= Trén déu nhién liéu khi, I6ng vdi khdng khi.
Dap hodc ché nhd nhién liéu rén (cui, than).
— Diéu chinh nhién liéu dé duy tri su' cha
] y o‘ mirc do
cau dugc st dung. o ey

. B.PHUONG PHAP GIAI BAI TAP
| 1: CAU HOI LY THUYET .
Phudng phap

| héi ly thuyét héa hoc thuding gip cac dang sau:

~ Viét CTPT, CTCT. :

= Hoan thanh phuong trinh héa hoc.

= Hoan thanh so d phan (mng.

= Giai thich hién tugng.

= Diéu ché cac chat.

= Nhan biét cac chét.

= Tinh ché céc chét.

Cau hoi

-'_Hoén thanh céc phuong trinh hdéa hoc sau :

c, - CHCl +

0, - s
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had -

3 CaCy H,O — +

Hudng dan:
17 CHz'* =7 'Cla, — CHiCl + HC

2.GHy + 30, > 2C0; + 2H,0
3.CaC, + 2H,0 > GH; + Ca(OH),
Cau 2. Hay phan biét cac chét khi sau bang phudng phéap hod hoc CHs, CO,, N>
Huong d4n: Suc Ian lugt tirng khi vao dung dich Ca(OH), du
— Hién tugng: Khi nao lam dung dich Ca(OH) bi van duc dé la khi CO,

PTHH:

PTHH:

CO; + Ca(OH), —» CaCO;y + H,0
- Cau 6. Trinh bay cach nhan biét ba lo dung khi bi mat nhan gom:
etilen; cacbon dioxit, viét PTHH cua cac phan (ng néu cé. e
Hudng dén:
— Dan [an Iugt ba khi di qua dung dich Br;. Khi

2. Khi lam mat
dung s mau nau nhat cua
PTHH:
1 CHs + Br, —» C,H4Br;
- Dan hai khi con lai di qua dung dich nudc

voi trong du,

“trong bi van duc la CO,. 4 e
~ PTHH:

CO, + Ca(OH), —— CaCOs¥ + H0

Khi nao khéng gay ra hién tugng gi la CHs hodc N,

- DBt chay hai khi con lai trong O, du, khi nao chay la CHa, khi nao khang
CO; + Ca(OH), — CaCO; + H,0

~ —Khi con lai Ia metan.
Cau 7. Hay viét cac cong thirc ciu tao mach h
( ¢ cla cac chat co
* phan tur: C3H7C' C3H5 CsH,. cong e
- Hudng dan:
| C3H,Cl: €6 1 cong thirc cau tao mach hd: CH;—CH, -CH, -ClI
| C3Hs 6 1 cdng thirc cdu tao mach hd: CH, = CH - CH,
C3H4 €06 2 cdng thirc cdu tao mach hd: CH; - C = CH va CH; = C=CH,
Cau 8. Hay hoan thanh so d6 phan (ng sau day (ghi ré didu kién néu co):

chay 1a N,.
PTHH:
CHs + 20, —— ,CO; +.2H,0
Cau 3. Cho biét cach dé thu dugc Metan tinh khiét tur hén hgp gom: metan,
etilen, axetilen?

Huong déan:
DAn hdn hdp khi qua binh dung dung dich Br; lodng, du, khi di ra khoi binh

la CH, (do CoHgq va CoH; phan ung nén bj gi 1ai)

PTHH:
CHy + Br, — C,H4Br A _(l)_) B ( ) & 3) > D (4)% C (5)7‘PE
C,H, + 2Br; — GHyBrg \ Hudng dan:
Cau 4. Hay phan biét cac chét khi sau béng phuong phap hoa hoc: CHq, CoHs 4 A CHs, B: GH,, C: CoHs, D: C,HsOH,
Hudng dan: - Cac PTHH:
Chf) hai khi [an Iu’dt ta‘c dun? vd‘i dung dic.h Br; i’ 2CH, L/m/),.(_’ GH, + 3H; (1)
Hién tugng: Khi nao lam mat mau dung dich Br; khi dé la C;Ha.
PTHH: GH; + H, S CoHq4 )
e oGt B S GHy + H0 —t=, G 0H 3)
Khi nao khdng lam mat mau dung dich Br; khi do la CH,. ‘ bt
Cau 5. Trinh bay phudng phap hda hoc dung dé thu duoc CH, tinh khiét v C2HsOH o GHs + H0 (4)
hx “ ? s 21Xt
on hgp gom: CO;, CH, NCHy= CH, —L£%% 5 (CH,-CH,), (P.E) (5)
Hudng dan: -du 9. Viét 2 phuang trinh phan (g hod hoc didu ché axetil
kho ' 3 oc diéu ché axetilen.
Dan hon hap khi qua binh dung dung dich Ca(OH), loang, du, khi di ra " Hubng din:

Cach 1: Di tir canxi cacbua

binh 1a CHa4, (v/ CO; phan ung nén bi gii7 1ai).
226
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PTHH:

CaC, + 2H,0 ——> Ca(OH), + CH 1T
Céach 2: Di tir metan.
PTHH:

2CH, —2%C 5 GH, + 3H,

1.l.n

PHAN 2: BAI TOAN HOA HQC
1. Phuong phép thiét 1ap céng thirc phan tir hidrocacbon

Goi cbng thirc tdng quat cta hidrocacbon la CHy c6 khéi lugng mol phan tir
la M.

Cach 1:

« Tim khdi lugng cac nguyén té.

mec = lzncq ; My = 2n Hy0
hodc: my = m — mc (m /a khdi luong hidrocacbon dem dot)
o Tim phan trém khéi lugng cac nguyén t3:

m¢ x 100 m,, x 100

% m¢ = ; Yomy =

« Tim kh&i lugng mol phén tir hidrocacbon (M)

M = _I'll; Ma = dA.MB

n 0
12x y M 12x y M

. hic; =— = —— = — hod = =

St dung biéu thirc: e o - o %m, 100
Suy ra cac gia tri x, y (x, y /d cdc gid tri nguyén duong)
Céch 2:
o Tim edng thirc nguyén (cdng thit thut nghiém)

$ =r_n_C_.ﬁhoac . = —_— —
k4 12 "1 e - Y 1240t

e Tim khéi lugng mol phan tir hidrocacbon (M)

e Suy ra cdng thrc phan tr

Cach 3:

« Dung phan (g dét chay tong quat, suy ra cong thirc phan tu:

CHy + (x+ %)o2 - xCO, + %HZO
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Luu y:
1. Néu dé toan cho: Oxi héa hoan toan mdt hidrocacbon A

thi
@Bt chay hoan toan hidrocacbon A. €6 nghia la
2. Néu d@ toan cho: D8t chéy hoan toan mét hidrocacbon A bdi CuO, sau
phan (g khdi Iugng binh dyng CuO giam di a gam thi a gam chinh I3 khoi
lugng oxi tham gia phan (fng chdy. Thdng thuting trong bai todn cho lugng oxi
tham gia phan (g chéy, dé tim khi Iugng hidrocacbon nén &p du
' n
o toan khdi lugng. P dung dinh luat

“{ 3. San pham chay (€O, H,0) thudng dugc cho qua cac binh dung cac chat
hép thu ching. Nhiing chét hp thy dudc H,0 I3 CaCl, (kkan); H;SO, (i,
ddc); P20s; dung dich kiém. Nhitng chat hap thu dugc CO, 13 cic dung dich
kiém. Vi thé khi dé cho: San phdm chéy sinh ra dugc cho qua binh dung dung
7:,- kiém, sau khi hdp thu xong khéi Iugng binh dung dung dich kiém ting Ién
0 nhiéu gam thi do la tong khéi Iugng clia CO, va H,0 (O con du; khong bi

- Trudng hgp 1: Cho CO, phan (g vdi dung dich NaOH (hodc KOH)
o Néu dé toén cho dung dich NaOH duing du’ hodc nyson > 2n co, 1 S& xay ra
- PTHH:
| CO; + 2NaOH — Na,CO; + H,0
- & Néu dé toan cho CO; dling du’ hoéc Nco, = Nnaow, SE Xay ra PTHH:

CO;, + NaOH - NaHCO;

e Néu: 1< Theon oo S€ xay ra 2 PTHH:
Neo,
CO; + NaOH — NaHCO;
NaHCO; + NaOHg, — Na,CO; + H,0
- Trong dung dich tao thanh cd hén hgp 2 mudi Na,CO; va NaHCOs.
- Truong hgp 2: Cho CO, phan (ing v&i dung dich Ca(OH), (4odc Ba(OH),)
N Néu dé toan cho dung dich Ca(OH), ¢é du Neaony, 2 Mo, s SEXAYTa
- PTHH:
CO; + Ca(OH); —» CaCO3;/ + H,0
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« Né&u dé toan cho CO; du hodc Ny, = 2Ny on), + S€ Xay ra PTHH:

2C0; + Ca(OH)z - Ca(HCO3)2

Poouyiirie 2, s xay ra 2 PTHH:
Nea(on),
CO, + Ca(OH); — CaCO3;/ + HO
CaCO; + CO; ¢¢ + H,0 — Ca(HCOs),
Trong binh sau phan (g cé két tua CaCO3| va dung dich Ca(HCO3),. Néu
dun tiép dung dich nay thi sé tao thém dudc két tua:
Ca(HCOs); ——— CaCO;d + H0 + COT
5. N&u dét chay hidrocacbon chi chifa C, H rdi cho san pham chay qua binh
1 dung dung dich PdCl, du, binh 2 dung nudc véi trong du, thi diéu do co
nghia la san phan chay gém hdn hop CO, CO,, H,0 trong dé CO bi hap thu bdi
dung dich PdCl, theo phan (ng:
CO + PdCl, + H,0 — Pdl + HCl + CO;
Con binh nudc véi hap thu ca CO, clia phan ing chay va CO; sinh ra do CO
tac dung PdCl,, ltic d6 can Iuu y cach tinh khéi Iugng cacbon trong hap chat
hiru co:

e Néu: 1 <

Mc = 12 x (Nco + Ny, cia phin ing chéy)

Vi du 1. Cho 5,0 ml hidrocacbon (d thé khij véi 30,0 ml O, (/dy au) vao binh
kin. Sau khi dét chdy hoan toan, san pham tao ra dugc lam lanh thi trong
binh con 20,0 ml khi trong dé cd 15,0 ml khi bi hdp thu bdi KOH, phan khi
con lai bi hdp thu bdi photpho. Hay tim cong thifc phén tir cta hidrocacbon.
Hu'dng dan:

Theo gia thiét, ta co:
Veo, = 150ml;
Vo, @n = (20 =15) = 50ml

4 Vo2 (phan (mg) = (30,0 a 5,0) = 25,0 ml
PTHH. CH, + (x+ %)o2 ke 3P %Hzo

1 ml (x+%)ml x ml

5mil 25 ml 15 ml

\ NN

§=1—§nenx=3
- y
CARR K ot o
L = nény =
5 5 ek

gy: Cong thuc phan tu cla hidrocacbon la CsHs.

y 2. C6 mét hon hop A gom hidrocacbon X va CO;. Cho 0,5 lit hdn hop A
§i 2,5 lit O, (/y dlu) vao trong mdt binh kin. Sau khi dét chay hdn hop A,
u ducc 3,4 lit hén hdp khi va hoi, ti&p tuc lam lanh san pham thi chi con
i 1,8 lit khi va sau khi cho qua dung dich KOH du thi chi con lai 0,5 lit khi.
ay tim cong thic phéan tir ctia hidrocacbon X.

i"‘ g dan:

heo gia thiét, ta co:

8 = (34 -1,8) = 1,61t

B, ban ) + Vo, smnra) = (1,8 = 0,5) = 1,3 it
8, (g oran ing) = (2,5 = 0,5) = 2,0 It

I lit 13 thé tich cta X; Vg, gancay = (0,5 = X) lit
| cong thirc t8ng quét clia hidrocacbon X 18 CoHn

HH: CiHn + (n + %)o2 e @D # %Hzo

X ——x(n + m) — XN ;xm
4 2
. . m
P Vio! Rogeii 1,6 suyraxm= 3,2
(tﬁng)=(0,5—x+xn)=1,3
-x=08 - xn=0,8+x
D, (tham gia) xn + LT 2
4
,8+x+§"4—2 =2 ->x=04
3,2 0,8 + x 0,8+0,4
= — =8, n= - =y ke L ! =
0,4 X 0,4 3

ly: Cong thirc phan tir clia hidrocacbon la C;Hs.
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Vi du 3. C6 mét hdn hgp A gdm hidrocacbon X va N,. D&t 300 ml hén hop A
bdi 725 ml O, (/8y du) trong mét binh kin, ngudi ta thu dugc 1,100 lit hdn
hop khi va hoi. Néu ngung tu hai nudc thi con 650 ml, hon hgp khi con lai
ti€p tuc cho 16i qua dung dich KOH du thi chi con 200 ml. Hay tim céng thire
phan tUr cua A.

Hudng dén:
Theo gia thiét, ta co:
VHzo = (1100 - 650) = 450 ml;

Veo, = (650 — 200) = 450 ml

Vo, @nay + Vy, = 200ml

Goi cong thirc tdng quat clia hidrocacbon X la CyHm, ta c6
Pat: Veym = X = Vy, = (300 - x)

PTHH: CiHm + (n + %)o2 —— P00, # —';-HZO

m
x ml x(n + %)ml xn ml xi ml

m

Taco: Ve, @ xn = 450; Vo ! Sl 450

Vo, @i XN + x% = (450 + 225) = 675 ml

=V, @nan: (725 - 675) = 50,0 mi;
Vy, = (200,0 - 50,0) = 150,0 ml

- (300 - x) = 150,0 nénx = 150,0 ml
450 _ .. . 450x2 _F AS0(6RHK -
B e VIR YRR TS 150

Vay: Cong thirc phan tir clia hidrocacbon la C3Hs.
2. Phuong phap s6 nguyén tir cacbon va hydro trung binh

Phuong phap giai bai tdp hod hoc ding s nguyén tir cacbon va hydr
trung binh gilp hoc sinh gidi nhanh dugc nhiéu bai tdp hda khé va phic taP'
né dugc ap dung dé giai cac bai toan hdn hgp cac chat cd cling cong thi
t8ng quét (nhw hdn hap cdc hydrocacbon). Tuy theo dGi tugng dé bai ra mé‘ su
dung cac dai lugng trung binh khéc nhau nhu: S6 nguyén tir cacbon trung binf
sG nguyén tir hydro trung binh hay s& nguyén tir cacbon va hydro trung binh-

L)

Phuong phap s nguyén tir cacbon hodc s& nguyén tir hydro trung binh hay

‘dudc sir dung khi giai bai todn cho hon hgp hai hydrocacbon (hodc nhisy
- hydrocacbon) cé cung cbng thirc tdng quat va cd tinh chat hoa hoc giéng nhau
cling tac dung vdi cac chat nao do. Bai toan dat ra la tim CTPT (hodc lung
' m.at) clia cac hydrocacbon.

Céac cong thuc trung binh:

— Cong thirc tinh phan tif khéi trung binh M = ?‘- (1)
hh

B = M M < < My )

X, + X,
M =M.a; + M.a, + ..+M,a, (3)

- — Cng thuc tinh s6 nguyén tir cacbon (hodc s6 nguyén tu hidro) trung binh

R ik Xy (Vdi:n, <n < ) (2)

X; 0%
e nila, W npa' 4 U0 % nga, (3)

- (Trong do: a,, a;, a, la % s6'mol hay thé tich cac chét cd tng = 100% = I; x,
Xz, Xy /@ SO mol hay thé tich cac chat).
- D€ hiéu rd phuong phap ta xét mét s vi du minh hoa sau.
du 4. DGt chdy hoan toan hdn hop X gdm hai hidrocacbon cé cung cbng
.~ thirc tdng quat, thu dugc 22,4 lit khi CO, (dktd) va 25,2 gam nudc. Xac
~ dinh cong thirc phan tir hai hidrocacbon.

. Hudng déan:
- Do khi dét chay hdn hdp hon hap X thu dudc ny, o> neo,

" hai hidrocacbon trong hdn hgp X ¢ cong thirc tdng quat 1 CyHan + 5.
Goi cong thirc tdng quat chung clia 2 hydrocacbon Ia C-H,-

- PTHH:

2n+2

CH,-, + (3n +1)/20, > nCO, + (n + 1)H,0

n 2n+2
Theo PTHH trén va gia thiét —S6 nguyén tir C trung binh cla hai
idrocacbon la:
| i v - 40
1,4-1,0
- Vay hai hidrocacbon d6 1a C,Hg va CsHs.

= 2,5
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Vi du 5. D6t chdy hoan toan 0,1 mol hén hgp hai hidrocacbon, mach hd, c6
khéi luong mol phan tir han kém nhau 14 don vi, thu dugc 7, 84 lit CO,
(dktc) va 6,3 gam nudc. Hay tim cdng thirc phan tr ctia hai hidrocacbon trén.
Huéng dan:

Theo gia thiét, vi 2 hidrocacbon cé khéi lugng mol phan tir han kém nhau
14 don vi, nén ching cd cung cong thuc tong quat va han kém nhau 1
nguyén tu cacbon.

84

"= 0,35 mol
22,4

6,3

Mo = g

H&n hop 2 hidrocacbon cé cong thifc tdng quat chung la C:H,.

TUr gia thiét, ta co: ney, =

= 0,35 mol

—» S8 nguyén tir C trung binh clia hai hidrocacbon la:

_ 0,35
= 8C = 3.8
n 1

o

o

- n=3n=4
Hai hidrocacbon d6 la C3Hg va CqHs.

Vi du 6. Khi dét chay 1,12 lit hdn hop A gdm hai hidrocacbon c6 ciing cong
thifc t8ng quat C.Ha, thu dugc 2,688 lit CO, (cdc thé tich khi déu do J dKktc).
Hay tinh thanh phan % v& thé tich clia méi hidrocacbon trong hon hap.
Hudng dan:

Goi cong thirc téng quat chung cla 2 hydrocacbon la CH,-

PTHH: CH, + 3n/20, > nCO, + nH0
Ta thdy: neo, = %8?8 = 0,12 mol;
112
= =L~ =0,05mol
™= 22,4
=N = .0’_12. =24
0,0

C hai cip nghiém: (C;Hs va C3Hg) va (CoHa va CsHg) — vi hai hydrocacbon d
thé khi nén s6 nguyén tir cacbon < 4.
— Xét c&p nghiém: C;H4 va C3He, ta ding sd d dudng chéo.

~TA

: R ol A < 3 2

| CyHs (60%) va CsHg (40%)

Xét cap nghiém: C;H, va C4Hg, ta dung so d6 dudng chéo.
“CH, _ (4-24) _ 4

nC4H3 (24-2) 1

 CHa (80%); CaHs (20%).

i 1& s6 mol :

C. BAI TAP AP DUNG

L Dot chay hoan toan 1,45 gam hidrocacbon A thu dugc 2,24 lit CO,
ktc) va m gam H,0.

T Tinh thanh phan % vé khéi lugng cac nguyén té trong A.

\?‘: dinh cdng th(rc phan tir cta A, biét @00 t1;8128:

inh m.

Dot chay hoan toan 1,15 gam hgp chéat hitu cg A thu dugc san pham
COz va H,0. Dan toan bd hdn hdp san pham [an lugt qua hai binh sau:
inh 1: Bung H,S0,4 dic

‘; Bung NaOH du

E' i nghiém thdy khdi lugng binh 1 ting 1,35 gam, khéi Iugng binh 2
] 2,2 gam.

’ phuong trinh hod hoc xay ra.

&ac dinh cong thirc phan tir ctia A, biét khéi Ivgng mol phan tir clia A 1a
m/mol

Dot chay hét 1,20 gam hgp chét hitu cg A thu duoc 1,76 gam CO; va
gam H,0, khéi lugng mol phan tir cia A b&ng 60 gam/mol. Hay xac
€0ng thirc phan tif clia hop chét hitu cd A.

Hop chat X co thanh phan cac nguyén t6 1a: 37,21%C, 55,04%C! va
oH. Xac dinh cong thirc phan tir cua X. Biét khdi lugng phén tir cia X
1,5 dvc.

Mt hon hap X gom hai khi C;Hs va GH,. Biét 7,616 lit khi X néng 9,08 gam.
nh s6 mol méi khi trong hdn hop.

ho 7,616 lit hon hop X phan (ing hoan toan véi dung dich Br,. Tinh khéi
'g Br, da tham gia phan (ng.
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Bai 6: Ngudi ta dung mét loai dat den cd chira a% tap chat tro (Vé’?
luong) dé diéu ché axetilen. D thu dugc 1,456 lit khi axetilen (dktc) Phyj
dung 4,89 gam dat dén. Tinh a%. (fap chat tro la chét long khéng géy e
hudng dén phan ung dang xét)

Bai 7: Hn hop X gdm 2 khi: CHy va C;Ha. Chia X thanh hai phan bang nhay
— Ph3n1: Cho phan (g hét véi dung dich Br, thdy phan (ng hét vai 100,
dung dich Br; 0,5M.

— Phén 2 Pem d6t chay hoan toan trong O, du, thu dugc 2,912 lit khi Co,
(dkto).

1. Viét phuang trinh hoa hoc xay ra.

2. Tinh thé tich ctia hdn hgp khi ban dau.

Bai 8: HOn hop khi X gdm CsHg véa C4Hs. Ti khSi hon hop X so véi N; bang 1,7
Pét chay hoan toan 5,6 lit hdn hop X (dkte) thu dugc V lit khi CO, (dktc). Tim v,

Bai 9: Cho benzen tac dung vdi Br, c6 xuc tac va & nhiét dd cao tao ra brom
benzen.

1. Viét phuong trinh hod hoc ctia phan (g dd, c6 ghi rd diéu kién phan (g,
2. Tinh kh&i lugng brom benzen sinh ra néu dem phan (ng 19,5 gam
benzen. (Biét hiéu suat phan ung dat 80%).

Bai 10: D&t chay hoan toan mét hidrocacbon X thu dugc 0,8 mol CO, va 0,9 mol
H,0. Khi cho X tac dung vdi clo (& /& mol 1 : 1) thu dugc mdt san pham thé
monoclo duy nhét. Xac dinh cong thirc cau tao hidrocacbon X.

Bai 11: HOn hop khi X gdm 0,02 mol C;H, va 0,03 mol Hp. Dan hén hgp X d
qua 8ng st (dung bét i, dun ndng) sau mét thdi gian, thu dugc 0,035 mol
hdn hop khi Y. Tim hiéu sudt phan (ing cong hgp C;Hs vao H,.

Bai 12: Cho hdn hop khi A gdm 0,1 mol C;Hg, 0,2 mol C;Hs, 0,1 mol Cff
va 0,36 mol H, di qua 6ng st (xuc tdc Nij, dung nong) thu dugc hén hop
khi B. DAn h&n hop khi B qua binh dung nudc Br, du, khéi lugng binh nude
brom tdng 1,64 gam va co hon hgp khi D thoat ra khoi binh. Tinh khd
lugng ctia hdn hgp khi D.

Bai 13: DBt chay hoan toan 0,896 lit hai hidrocacbon lién tiép nhau c6 o
thirc t8ng quét C.Hz, thu dugc m gam CO; va (m - 3,9) gam nudc.

1. Hay xac dinh cbng thirc phan tir cua hai hidrocacbon.
2. Tinh thanh phan % vé thé tich cla hai hai hidrocacbon trén.

Bai 14: HOn hop A gdm nhiéu hidrocacbon lién ti€p nhau co cong thurc t
quéat C.H,p + 2. TONg phan tr khéi clia cac hidrocacbon trong hon hop AP
204. Hay xac dinh cdng thirc clia cac hydrocacbon trong hon hap A.

oﬂg

~NN

e L~

15: DSt chay hoan toan hén hgp X gdm hai hidrocacbon c6 céng thifc
5ng quat CoHzr + 2 lién ti€p nhau, dan toan bd san pham thu dudgc sau phan
mg lén lugt di qua binh 1 dung CaCl, khan (dw) va binh 2 dung dung dich
(OH (du). Sau thi nghiém, khéi lugng binh 1 téng 6,43 gam, khéi Iugng
sinh 2 tang 9,82 gam.
 Hay tim cong thirc phan tif hai hidrocacbon.
). Tinh thanh phan % vé thé tich cta hai hidrocacbon trong hén hgp X.
16: HOn hdp A gdm hai hydrocacbon cé céng thirc tdng quéat 1a C.H,, k&
iép nhau, suc 17,92 lit hdn hop A (& °C 2,5 atm) qua binh dung dung
jich KMnO, du, thdy khi lugng binh téng 70,0 gam.
. Hay xéc dinh cdng thirc phan tlr clia hai hidrocacbon.
, Tinh thanh phan % V& thé tich ¢la hai hydrocacbon trong hén hgp A.
17: DOt chay 30 ml hdn hop hai hidrocachbon X, Y cé cbng thirc t8ng quét
) CoHan -2 k€ ti€p nhau, thu dugc 110 ml khi CO,. X4c dinh cdng thirc
han tUr va thanh phan % vé s& mol clia hai hidrocacbon X, Y trong hon
ban dau (cdc khi do cung diéu kién nhiét dé va dp sudb).
8: Tron 28,2 gam hdn hgp gdm ba hidrocacbon ¢ cdng thirc tdng quat
CoHan -  lién tiép nhau véi mét lugng H, du, thdi hdn hop vira thu dugc
qua 6ng dung Ni dun néng. Sau khi phan (rhg xay ra hoan toan, thé tich
N hop sau phan (ng giam 26,88 lit (dktc). Hay xéac dinh céng thirc phan
'¢6 thé co clia ba hidrocacbon.

9: MGt hon hop A gdm hai hidrocacbon c6 céng thiic tdng quat 1a CoHz,
dong dang ké ti€p nhau va H,. Cho 3,808 lit hdn hgp A di qua bdt Ni,
N néng, thu dugc hon hop B. Biét hon hgp B ¢6 kha nang 1am mét mau
Gc Br,. D6t chéy 1/2 lugng hdn hgp B thu dugc 8,7 gam CO, va 4,086

N nuGc. .

im cong thirc phan tr cia hai hidrocacbon, biét téc do phan (mng cla
anken la nhur nhau va cac phan (ing xay ra hoan toan.

Tinh thanh phan % vé thé tich ctia hai hidrocacbon trong hdn hgp A.

D: D6t chay hoan toan 29,2 gam hén hgp X gdm hai hidrocacbon c6
thirc téng quat 13 CiHy, + 2 (d8u O thé khi), sau dé cho toan bd san
am chay di qua vao binh dung dung dich Ba(OH), du, thdy khdi lugng
th téng 134,8 gam.
nh khéi Iugng tiing san pham chay.
Xéc dinh cdng thirc phan tir cia hai hidrocacbon trén, biét s6 nguyén tir
trong phan tir hidrocacbon nay gép hai [an s8 nguyén tir C trong phén tlr
0cacbon con lai.

237




Bai 21: D6t chay hoan toan hdn hdp A chira hai hidrocacbon (cung céng thij,
téng quat C,Hs, va déu la chat khi & diéu kién thuong) thu dudc 4,40 93 fh

CO, va 2,52 gam nudc.
1. Hay xac dinh cong thirc phan tur ciia hai hidrocacbon
2. Tinh thanh phan % vé thé tich clia ching trong hén hgp ban dau.

Bai 22: D6t chay 13,7 ml hdn hgp A gém CH,, C3Hg va CO thu dugc 25 7 m
khi CO, (0 cung diéu kién nhiét do va dp sudt) va m gam H,0. Hay tink
thanh phan % vé thé tich cia C3Hg trong hon hap A.

Bai 23: DGt chay hoan toan m gam hon hap A chira hai hidrocacbon c6 Cer
CoHan -6 (hai hidrocacbon nay co khdi luong mol phan tu hon kém nhay, 28
don vj) thu dudc CO, va H;0 hg. Cho toan b san phdm chdy hap thy ys, |
binh dung nudc voi trong, du, thay khdi lugng binh tang 10,78 gam, déng
thdi thu dugc 20,0 gam két tua. Biét cac phan (ng xay ra hoan toan.

1. Tim cdng thic phan t cua hai hidrocacbon trén.
2. Tinh thanh phan % vé thé tich ciia mdi hidrocacbon trong hén hap A.

Bai 24: D4t chay hoan toan hdn hgp X gdm hai hidrocacbon (cd khdi luong
mol phén tu' hon kém nhau 28 don vj va déu la chat khi o diéu kiénfp
thuong). San pham tao ra lan lugt cho di qua binh 1 dung P,0s (du) va
binh 2 dung CaO (aw). Sau thi nghiém thay khdi lugng binh 1 tdng 9 gam
va khdi lugng binh 2 tédng 13,2 gam.

1. Xac dinh cong thirc phan tr cta hai hidrocacbon
2. Tinh thé tich khi oxi (dktc) can dé dot chay hon hap.

Bai 25: Hon hap khi A gdm ba hidrocacbon la CHp, C3He va CHs. DGt chay
hoan toan 22,0 gam hon hop A thu dugc 25,2 gam H,0. Mat khac, cho 0,5
mol hdn hop A phan (ing vdi dung dich Br,/CCls thdy c6 0,625 mol Br; phan
{ng. Tinh thanh phan % vé thé tich clia cac khi trong hdn hgp A.

Bai 26: Tron 3,0 lit C;H vdi 2,0 lit hidrocacbon A dé tao ra hon hgp khi B cC-
khdi so vdi hidro bang 20,2. Hay xac dinh cong thic phan tu cu
hidrocacbon A.

Bai 27: HOn hop A gdm mét s6 hidrocacbon mach hd, lién tiép nhau co cu
cong thirc tong quat co téng phan tir khéi 1a 648. Cho biét phan tir kh?
chat ndng nhat gap 8 lan phan tir khdi chat nhe nhat.

Hay xac dinh cong thirc phan tir clia cac hidrocacbon trong hdn hgp A. |

Bai 28: HOn hop A gdm hai hidrocacbon mach hd, ké ti€p nhau, ¢6 CTTQ o
CaHan - 5. DBt chayhoan toan 5,6 lit hon hgp A thu dugc CO, va H,0. Crfc
toan bd san pham chay hap thu vao binh dung dung dich NaOH (au), th*'
khGi lugng binh téng 48,2 gam.
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1. Tim cong thirc phan tir hidrocacbon.

_ 1. Xac dinh cng thifc phan tir cta X.

L
I

it thu dugc hdn hap san phdm hitu cd Y chira 3 chat A, By va B,,

} . nitrat du.

2. Tinh thanh phan % vé sé mol ctia hai hidrocacbon trong hén hap A.
gau 29: DAt chdy mét hidrocacbon X trong lugng du’ khi oxi thay tao thanh 1
gam CO, va 5,4 gam H,O0.

Cho hidrocacbon X trén phan (fng vdi khi clo cé méat anh sang khuéch tan

trong dé B,
- va B, c6 cung cong thirc phan tir va khac vdi A. Khéi lugng phan tir cua A,

Bl, B, déu nho hon 170g/mol.
Trong mét thi nghiém khac, tat ca clo trong 12,03gam hdn hdp san pham
- hitu cg Y dugc chuyén hoéa thanh 20, 1gam két tba trong dung dich bac

l 2. Xac dinh cong thirc phan tir cia A, B (chung cho B, va B,) va xac dinh
_ thanh phan % vé s6 mol cla A, B (chung cho B, va B,) va xac dinh thanh
" - phan % vé s6 mol cta A, B trong hon hap.
,~ 3. Xac dinh cong thirc cdu tao clia X, A, B, va B;.
" ChoH=1;C=12,0=16;AI=27,5=32;Cl = 35,5; Fe = 56; Ba = 137.
'. 30: Cho 2,8 lit hon hop khi (dktc) gém hai anken ¢6 khéi lugng mol hon
- kém nhau 14 gam tac dung vdi H,0, rdi tach 1ay toan bd rugu tao thanh.
~ Chia hén hgp rugu thanh 2 phan béng nhau.
- Phan 1: Cho tac dung hét vdi Na tao ra 400ml H, (dktc)
* Phan 2: b6t chay hoan toan thu dudc CO, va H,0, trong do khéi luong CO,
; ‘nhiéu han khdi lugng cua H,0 la 1,925 gam.
a) Tim céng thirc cla cac anken va rugu.
~ b) Biét réng 1 lit hdn hop anken ban dau nang gap 18,2 lan 1 lit H, do &
© cling diéu kién. Tinh hiéu sudt phan (g hop nudc cia mdi anken.
ai 31: DSt chay hidrocachon A (thé khi, diéu kién thudng) dudc két qua: s6
~ mol CO, = 2 56 mol H,0.
'~ a) Xac dinh céng thic phan tir ¢ thé cd cla A.
" b) Cho 0,05 mol A phan (ing hét vdi Ag,0 trong dung dich NH3 du thu dugc
7,95 gam két tua. Xac dinh cong thirc cau tao cla A.
i 32: DGt chdy hoan toan chét hitu cd Y chi thu dugc 14,336 it khi CO,
. (dktc) va 5,76 gam H,0. Trong cling diéu kién nhiét d6 va ap suat thi tong
. thé tich CO, va hdi nudc thu dudc béng téng thé tich ctia Y va O, tham gia
~ phan (ng.
- 1. Xac dinh céng thirc phan tf cd thé cé cla Y ?




2. Biét Y mach hd, khéng chira oxi.

a) Viét cdng thirc cdu tao c6 thé cé cla Y.

b) Khi Y tac dung vdi dung dich nudc brom theo ti 1€ 1:2 thi dudc chat hiry
cd Z. Viét cac cdng thifc ciu tao c6 thé cd cla Z.

Bai 33:Hdn hap (X) gdm 2 hidrocacbon thé khi & diéu kién thudng cé cong
thirc t8ng quét khac nhau. Hon hop (Y) gdm 2 khi O; va O3 ¢6 ti khéi so
vdi khi hidro 13 19,2. D& d6t chay hoan toan 1 thé tich (X) can 5 thé tich
(Y) cling diéu kién, sau phan (g thu dugc s6 mol CO, vao s6 mol H,0
b&ng nhau. Dan 11,2 lit (X) qua dung dich brom, du thé tich khi con lai ra
khoi dung dich 1a 5,6 lit (cAc thé tich do & diéu kién tiéu chuan).

Xac dinh cdng thirc phén tr hai hidrocacbon.

Bai 34: D6t chay 400ml hdn hdp khi gdm cd mét hidrocacbon va nitd béng
lugng khi oxi du 1a 900ml. Hon hgp khi thu dugc sau khi dét la 1400ml,
trong do co:

— 600ml hoi nudc.

- 400ml khi bi hdp thu trong dung dich NaOH du.

— 400ml khi con lai khéng tac dung vai NaOH.

Céc thé tich do cling diéu kién nhiét d6 va ap suat.

1) Viét phudng trinh phan (ing xay ra khi d8t hén hap khi.
2) Tinh thé tich ctia hidrocacbon trong hdn hgp ban dau.
3) Xac dinh cdng thitc héa hoc clia hidrocacbon.

Bai 35: D6t chay hoan toan 2,24 lit (dktc) mét hidrocacbon A d thé khi. Sau
d6 dan san pham chay qua binh dung 4 lit dung dich Ca(OH), 0,05M thdy
c6 10 gam két tua; khdi lugng binh téng 18,6 gam. Tim céng thifc phan tur
clia A. Viét cac cong thirc cdu tao cd thé co.

Bai 36: D6t chay hoan toan mot lugng hdn hgp chat hitu cd A can 6,72 lit oxi
(dktc). Cho toan bd san pham tao thanh (chi gdm CO;, H,0) vao mét lugng
nudc véi trong, sau khi két thic phan (ng thu dugc 10 gam két tla va
200ml dung dich mudi c6 ndng dd 0,5M; khéi lugng dung dich mudi nay
ndng han khéi lugng nudc vdi dem dung la 8,6 gam. Hay xac dinh coéng
thirc phan tir hgp chat hitu cd A. Biét: 40 < My < 74.

Bai 37: M&t hdn hop X gom 2 anken. D& ddt chéy 1 lit X can dung 3,9 lit O,.
Trong X thanh phan thé tich clia chét c6 khéi lugng phan tir I6n han trong
khoang tir 25% dén 35%.

a) Xac dinh cdng thirc phan tir clia 2 anken.
b) Tron 13n 5,6 lit X vdi V lit Hy thi dugc hdn hdp Y. Bun néng Y vdi xc tac

Ni mdt thdi gian cho dén khi cac chat trong X déu tham gia phan (ng, ta
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_dudc hdn hop khi Z. Dan khi Z qua dung dich brom du thi con lai 4,48 lit
~ khi Z; chi gdm 2 khi, khéi Iugng dung dich brom téng thém 1,82 gam. Khi
s leoé ti khGi so vdi H, bang 19,2. Hay tinh V va phan trdm thé tich dsi vsi
~ modi chét trong X da tham gia phan (ng. (Cho cac thé tich khi do & dktc).

pai 38: DGt chdy hoan toan 0,2mol mét anken A, toan b san phdm chay

'l { dugc hép thu vao 295,2 gam dung dich NaOH 20%. Sau thi nghiém, ndng

' @6 NaOH du la 8,45%. Biét rang cac phan (fng xay ra hoan toan.

~ 1. Xac dinh cdng thifc phén tir cla A.

- 2. Hon hop X gdm A va H;, c6 ti khdi hoi clia X véi hidro 1a 6,2. Bun néng X
r"d i Ni xtc tdc dén khi phan (g ra hoan toan dugc hdn hap Y.

| a) Ching minh rang Y khéng lam méat mau dung dich brom.

'~ b) P8t chay hoan toan Y dugc 25,2 gam H,0. Tinh thé tich méi khi trong

hén hap X & diéu kién tiéu chuan.

Bai 39: D6t chay hoan toan hdn hgp X gém CHj4 va C,H4 thu dudc khi CO, va

- hai H;0 theo ti 1 thé tich la 5:8. Dem ddt chay hoan toan 7,69 hdn hap X

"trén roi hdp thu toan bd san phadm thu dudc vao dung dich chira 29,6g
- Ca(OH),. Hoi sau khi hap thu, khéi lugng phan dung dich tdng hay giam

,‘ bao nhiéu gam?

i 40: Dan 3,36 lit hdn hgp khi A gdm metan, étilen va hidro tir tir di qua

- nudc brom du nhén thdy dung dich bi nhat mau mét phan va khéi lugng
;,dung dich téng thém 0,84g. Hay xac dinh phan trdm thé tich mdi khi trong
A, biét 1,4 lit khi A ndng 0,975g. Cc thé tich khi do & dktc va phan (g
Xay ra hoan toan.

8l 41: 1. Di tir cac chat dau la da voi, than da va dugc dung thém céc chat
.v6 o can thiét, hdy viét cac phuong trinh phan (g diéu ché ra poliviny!
'clorua; dicloetan (CH,Cl - CH,Cl)

2. Hidrocacbon A cd khéi lugng phén tir bdng 68dvC. A phan (fng hoan
toan vdi H, tao ra B. Ca A va B d&u cé mach cacbon phan nhanh. Viét cong
:tht'rc cau tao cac chat. Trong s céc chat A dé chat nao dung dé diéu ché
- Fa cao su ? Viét phuong trinh phan (mg.

2l 42: DAt chay hoan toan mét hon hgp gdm nhifng lugng b&ng nhau vé s6
mol cua 2 hidrocacbon cé cling s nguyén tir cacbon trong phan tir, thu
du’dc 3,52 gam CO, va 1,62 gam H,0. Xéc dinh cong thirc phan tr va viét

| Cac cOng thirc cdu tao clia hidrocacbon.

_"‘ 43: Dbt chay hoan toan 1,1g hdn hgp F gdm metan, axetilen, propilen
(C3H5) ta thu dugc 3,52g CO,. Mt khac khi cho 448ml hon hop F (dktc) di
qua dung dich nu6c brom du thi chi c6 4g brom phan (ng. Tinh thanh
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phan % theo khéi ugng va thanh phan % theo thé tich cia mdi chat khi
trong hdn hgp F.

Bai 44: Ti trong clia hdn hgp A gdm etilen, propilen va hidro (& dktc) = d,
g/I. Khi cho hén hgp dé di qua xc tac niken thi thu dugc hén hop khi B.
a) Xac dinh xem & nhifng gid tri ndo clia da hdn hgp B khdng lam mét may
nudc brom.
b) Hay tinh thanh phan hdn hgp A (theo % thé tich); néu da = 0,741 g/|
con dg = 1,176g/I.

Bai 45: D4t chdy hoan toan 2,24 lit C4Hyo (dktc) rdi hdp thu hét cac san pham
chay vao 1250ml dung dich Ba(OH), 0,2M.Tim s6 gam két ta thu dugc.
Tinh s& gam binh dung dung dich Ba(OH), da tang thém.

D. HUGNG DAN GIAI
Bai 1:
1. Theo dinh ludt bao toan khéi Iugng, khéi lugng C trong hidrocacbon béng
khdi lugng C trong CO;
2,24 b

mc = 2—2'—4 x 12 1,2 gam
Thanh phan phén trdm theo khéi lugng cac nguyén té trong A la

%me = 1—25 «100% = 82,76 %

%my = 100% - 82,76% = 17,24 %
2. Khdi lugng phan tlr cta A
Ma = Mo, x dajo, = 32x1,8125 = 58 (g / mol)

Goi cdng thifc phan tir clia A I1a CH, (x.y nguyén duong), ta cd

L B276% ) o5 4.
12 .

0,
L0 IR ek U

Céng thirc phan tir clia hidrocacbon A la: C4Hyo.
Bai 2:
1. D8t chay A tao ra CO, va H,0 — A phai chifa C,H va cd thé cd O.

Goi cdng thirc t8ng quét chat hitu cd A 1a CH,0, (x, ¥ nguyén duong,

nguyén khéng am)

NAND

9

Cac phuong trinh hoa hoc xay ra:

Y S & 2
GHO: + (x+£-2)0 s X00y + %HZO (1)
nHO + H;SO4 —— H;S04nH0 (2)
£ED,  + 2NaOH ——» N32C03 + H,0 (3)

2 Khdi lugng binh 1 téng chinh 1a khéi lugng H,0
R Myo = 1,35 gam.

i
KhGi lugng binh 2 tdng chinh 1a khéi lugng clia CO,
Mo, = 2,2 gam.

~ Khéi lugng nguyén tir mbi nguyén t8 trong A 1a.

il

2
Mc = ﬁ x12 = 0,6 gam;

M= % x2 = 0,15 gam
. Mo=mz-mc—my=1,15-0,6-0,15 = 0,4 gam
- > VayAcdchira 0O
b Rl A TS0 C 0,4
{'l"aco.x.y.z i 0 : e 2¢ 621
- — (Cbng thirc thuc nghiém A 1a (C;Hs0),, theo gia thiét M = 46
= CTPT A la C;H¢O.
3i 3:
‘Theo gia thiét d6t chay hgp chét hitu cd A tao ra CO, va H,0
> A phai chlfa cac nguyén t6 C,H va cd thé ¢ 0.
T gia thiét ta co: Khdi lugng nguyén tir méi nguyén t6 trong hop chat hitu

Co A la:
Hig = % x 12 = 0,48 gam
0,7
: my = _iTZXZ = 0,08 gam '
.~ Mo = (my-mc-my) =(1,2-0,48 - 0,08)
' =0,64 gam > 0

- — Hop chéat hitu cd A cé chita nguyén t6 O.
- % vé khGi lugng cac nguyén t& trong hgp chét hitu co A la:
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Hoa hoc Y —

Boi1 duong hoc sinh giot

0,48  100% = 40,00 %

%mc = 12
oty = °1'°28 <100% = 6,67 %
Yo = °1'624 « 100% = 53,33 %

Pt cdng thirc phan tir clia hgp chat hitu co A la GH,0, (x y, Z nguyén duong)

< 30% . sousd
2
, = 867% 6o 4
o 5333% e o 2
16
—» C6ng thirc phan tir clia hgp chat hitu cd A la C;H40,.
Bai 4: :

P&t cong thirc phan tir ctia X la: CHCl; (x, y, z Id 6 nguyén duong)
Theo gia thiét ta cé s6 nguyén tu mdi nguyén t& trong X la:

g SRELE . ean o

12
y = _7_’_715_0/0_ x 64,5 = 5
S 55,04% ARt
35/5
—» CBng thirc phan tur cla X la CHsCl.
Bai 5:

1. Goi s mol CoHs v GoH, trong 7,616 lit hon hop X fan lugt la x, y (x, y > 0
Ta c6 s& mol hdn hop X la:

bl 721261_46 = 0,34mol hay (x+y) = 0,34 mol (1)

Khéi Iugng 7,616 lit khi X ndng la:
28x + 26y = 9,08 gam(2)
Giai hé phuang trinh (1), (2) ta dugc
x = 0,12 mol hay ncy, = 0,12 (mol)

y = 0,22 mol hay nc,, = 0,22 (mol)

(rng hoa hoc sau:
CHy + Br, —— GC;H4Br;
Mol: 0,12 0,12
CH; + 2Br, —— GC;H,Bry
Mol: 0,22 0,44
KhGi lugng Br, da tham gia phan (ng la:
Ng, = 0,12 + 0,44 = 0,56 (mol)

> my, = 0,56 x 160 = 89,6 (gam)

ai 6:

~ PTHH: CaC;, + 2H,0 — > Ca(OH), + CyHp?
Mol: 0,065 0,065

- S6 mol khi C;H, thu dugc la:

1,456

§ Weay =5 b 0,065 (mol)

Theo phudng trinh héa hoc:
N cac, = 0,065 (mol)

- Khéi lugng CaC, trong 4,89 gam dat dén la:
( 0,065 x 64 = 4,16 (gam)

" Khéi lugng tap chét tro la:

‘ 4,89 - 4,16 = 0,73 (gam)

- Phan trdm tap chét tro trong dat den la:

0,73 i 5
89 < 100% = 14,93%.

a% =

7:

1. Phuong trinh hoa hoc

= Phdn 1 tac dung véi dung dich Br, — chi c C;H4 phan (ing
' CH;=CH, + Br, —— Br—CH,—CH,-Br

;Mol: X X

- Phén 2 tac dung vdi O, du

] CHy + 20, —"» CO; +.2H,0
- Mol: vy y

~ 2. Cho hdn hgp phan (ing hoan toan véi dung dich Br,, s& xay ra cic pha

*)

)

(1)

(2
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CHs + 30, —£—> 2CO, + 2H,0 3)
Mol: X 2%
2. Dadidon vi 100ml = 0,1 lit.
Goi s8 mol C;Hs, CHq trong 1/2 hdn hap X [an lugt la x, y (x, y > 0)
S6 mol Br, tham gia phan (fng:

Ng, = 0,1 x 0,5 = 0,05 (mol)

S mol CO; sinh ra:

5 2912 . 613 (moh)

Mo, = 32,2
Theo PTHH (1) ta cé:

y = 0,05 (mol) *)
Theo PTHH (2) ta co:

y +2x = 0,13 (**)
Thay (*) vao (**) ta dugc: x = 0,04 (mol)
—Trong 1/2 hon hdp X cd: 0,05 mol CH, ;

0,04 mol C;H4
— Trong hon hgp X cé: 0,1 mol CHg;
0,08 mol C;H,4

—-ng = 0,1 +0,08 = 0,18 (mol)
— Thé tich hdn hop X (dkto) la:

V, = 0,18 . 22,4 = 4,032 (lit)

Bai 8:

Goi cong thirc chung ctia C3Hg va CiHg la CiHy5.
Taco: 14n =28x1,7=476 > n =34

s 5,6
Neo, = N.Nx=3,4x > 4

Véy: Vo, = 0,85 x 22,4~ = 19,04 (lit).

= 0,85 (mol)

Bai 9:
1. PTHH: C¢Hg¢ + Br, —— GCgHsBr + HBr (1)
brombenzen
Mol: 0,25 0,25
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|

" Theo phuong trinh hoé hoc (1):

2. S6 mol benzen dem phan (ing:

5 119B
Nbenzen 78 =

# Nbrombenzen = Nbenzen = 0,25 (mol)
BB Murombenzen = 0,25 x 157 = 39,25 (gam)

po hiéu sudt phan (g 13 80,0% nén khdi lugng brombenzer thuc t& thy

dugc la:
1 ‘1 mbrombenzen = 39,25 X 80,00/0 = 31,4 (gam)

3 10:
“ +Taco:nx =Ny - N, = 0,9-08 = 0,1 (mol).
Y ét khac, ta lai co:

; Neo, = N. nx (Vdi n Ié s6'nguyén tu C trong X)

508 = 01n>n=8

;f‘ ong thirc phén tir clia X 1a CgHys.
- Do X phan (ing vdi Cl, chi cho ra mét san phdm thé monoclo duy nhat
én X c6 cong thirc ciu tao la:

H3C CH,
H,C - Ld CH,
by
11:
H: GHy + H, - GCHg (1)

thé'y' nx=ny = (0,02+0,03) - 0,035 = 0,015 (mol).
JO Netien < Nhigro  NEN hiéu sudt phan (ng (1) tinh theo C;H,.
Ieu sudt phan (ng:

0,015
0,02

H% = x 100% = 75%.

112:
Ap dung dinh luat bao toan khéi lugng, ta cd:

* Mp + Mihi bj nudc brom hap thy = Mhn hop 8 = Mhdn hap A

= (0,1x30 + 0,2x28 + 0,1x26 + 0,36x2) = 11,92 (gam)
- mp = 11,92 -1,64 = 10,28 (gam).

,' ‘dy: Khéi lugng hdn hgp khi D 13 10,28 gam.
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Bai 13:
Ta cd, khdi lugng mol clia hydrocacbon thir n la:
M, = M; + (n — 1)14
—»T8ng phan tir khi ctia cac hydrocacbon trong hén hop A 1a.

M:ﬁ-;_Mn_xnz.ZM‘_+124(n_—1)xn=204

- [My; + 7(n-1)]n = 204

- M +7(n-1) = % *)

> U= 1)< %“.

> 7n*-7n-204 < 0

Giai ra ta dugc - 4,92 < n < 5,92 (n nguyén, duong)
1 S weh

Thay cac gia tri clia n vao (1) tathdy chicdn = 1

— 4 la thoa man.

Vay: HOn hap A gdm bén hydrocacbon: C,Hs, CsHg, CaHyo va CsHia.

Bai 14:
1. PTHH: CH,y + -32302 — nCO; + nH,0 %)

Khi d6t chay hai hydrocacbon trén, theo PTHH (*)
m m-3,9

—-»m = 6,6 —>nco2 = 0,15 mol;

Nepp, = 0,04 mol.

—» S8 nguyén tir C trung binh 0 = g—’E ® 3,75

> n=3n=4
Vay: HOn hgp chra hai hai hydrocacbon trén 1a C3Hg va CsHg

2. Ap dung quy tic dudng chéo, ta cd C4Hs chiém 75% va CsHg chi€ém 25%

vé thé tich.

248

3i 15:
Goi cong thirc phan tir chung cta hai hydrocacbon 1 C;H,y, , .
3n+1

Ta CO: My,0 = Mbinh 1ting = 6,43 (gam)

6,43
= ——=0,3572

4

i ‘ mco = M pinh 2ting = 9,82 (gam)

5982

Theo phuang trinh phan (mg chay, ta c6 :

| Dhaitorocacion = My = Mg, = 0,3572 - 0,2232 = 0,134 (mol).
5 = 0,2232
G 0,134
y: Cdng thirc phan tir cia hai hydrocacbon dé 1a CH, va CyHs.

16:

i . Goi N la s6 nguyén tir C trung binh clia hai hidrocacbon.

THH: 3CH,;+ 2KMnO; + 4H,0 - 3CzH, (OH), + 2MnO; + 2KOH
Kh0| lugng binh tang chinh Ia khéi lugng cla hon hap A.

=1666 > n, =1, n, =2

‘ 17,92 %25
B Ny = ——— ' = )
a A 22.4 2 (mol)
/

70

ahydrocacbon = 14n = —2- =35

BN =255n,=2;, n, =3
¢ y hai anken trong hdn hop A 1a C,H, va C3Hs.
. Do n =2,5nén %V, = Vg = 50%.

17:

30i cdng thirc tdng quét chung clia hai hidrocacbon 1a: CH,; ,
. 3n-1 % i

H: CﬁHZE—z + 0, - nCo, + (n —1) H,0

!
(heo phuong trinh phan (ing chay, ta cé:
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Veo, 110

= — = 3,666
30

A= fong 1/2 luigng hén hop B c6 22 mol C #,, va 2 mol C.t,

Vhal hydrocacbon n+2

= = B Nco, = o = 0,198 (mol)

—» Hai hidrocacbon do la C3H, va CqHe. 44

_» C3H4 chiém 66,67% con C4Hg chiém 33,33% s8 mol hdn hap. i Bby . AD . old
Bai 18: 2 2 .

Goi CTTQ cuia ba hidrocacbon 1a CiH,;_, 1 B0 = 4,1%86 = 0,227 (mol)

CiHipa + 2H: - Gy (1)

".. a-b e
Theo gia thiét, ta co: 3 n(—) + (A +1) = 0,227

26,88 b
Nhidro phin tng = -22—4 = 1,2 (mol) mzo o, = 5 = 0,227-0,198 = 0,029 (mol).
—> Nhdn hgp = O,6m°| D = 0 058 a= 0 112
i
S M= (140 -2) = 3(% = 47 2 - 01%8x2 _ L.
' i Mhai hidrocacbon 0,112 ;

->ﬁ=3,5—+n1=2;nz=3;n3=4hoécn1=3;nz=4;n3=5. 1
Vay: H8n hdn hgp ba hydrocacbon c6 thé co:
CyH,, C3Hy va C4Hg hOéC C3Hg, C4Hg va CsHs.

Bai 19:
1. Goi cong thirc phan tir chung ctia hai hydrocacbon trong hon hap A &
CiHyy (R /8 56 nguyén tur C trung binh cua hai hydrocacbon).

PTHH:

Hai an ken d6 la C3Hg va C4Hs.
%Vc3w, = 28,24%,; %V g 37,64%.

j.s n la s nguyén tir C trung binh clia hai hydrocacbon ¢é cong
tong quat la CiHz 4+ 2, a la s6 mol cta hai hydrocacbon dé.

¢ 0ng thic phan tr chung cta hai hydrocacbon 13 GHasso -
CHyp + H2 - Gy (1)

Do hdn hdp B c6 kha ning lam mat mau nudc brom nén trong hdn hop B

vin cdon C.H,. du — H,da phan (ing hét (v/ phan ung hoan toan).

3n+1

N ! S N, ‘ 0 dinh luat bao toan khoi lugng, ta co:
Goi s6 mol ctia C.H,; va s& mol H, trong 3,808 lit hon hgp A la a va b. / o
3 A+ Mo, =Meo, +Myq

Ta co:
9 2 + mo, = 134,8 (khdi luong binh dung Ba(OH); ting bdng tdng

/ ;.v/u_bfng hén hop san phdm chay).

a+b = '—T = 0,17 (mol)
Mo, = 105,6 gam

Negpy dv = (@—Db) mol Va ney,., = b(mol).
B 1056 _

PTHH: CH,; + 3—2n'02 - nCO, + n HO (2) O BRI 3,3 (mol)
CoHrp + 2010, 5 CO + (+ DHO  (3) = 33
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- Ghi'lla = 68 *)
Khéi lugng ctia hdn hgp san pham chay la:
44ha + 18(FF + 1)a = 1348

Ta c6 hé phuong trinh: {"*Y” =13,7
: x+3y+2z=257

> 62fia + 18a = 134,8 (%) L@5.7-137) _ oo
T (%) va (**), tacé: na = 2vaa = 0,6 2
6
- 0 = —2—6 =339 % Voyy = 13,7 2100% = 43,8%.

[23:
Theo bai ra, ta co:
20

Meo, = 44 x 2 = 88 gam;
Myo = 18 x 2,6 = 46,8 gam.

S At &% ~ s < a > N B = 0 2{m D;
2. Do hai hydrocacbon dé déu & thé khi, 1 = 3,333 va nguyen tu C cia . 1100 ies)
hydrocacbon nay gap hai s6 nguyén tir C clia hydrocacbon kia, nén hon hap 110,78 -8,8 O b 11 il
gdm hai hydrocacbon 1a C;Hs va CsHio. 18 = 0,11(mol).
Bai 21:
1. Theo gia thiét, ta co: b 3n-3
R C-H. - + n =y
Mo = 0,14 mol; N, = 0,1 mol; ta thédy o > Neo, 2 -° 2 o nCo, + (A -3)H,0 ")
—> HOn hdp A chira hai hidrocacbon c6 cdng thirc tng quét 1a CoHan + 2. > %3 = % - 0 = 66667
Tacod:ny = Ny — Neo, = 0,14 - 0,1 = 0,04 (mol) y ?

nl=6[ n2=8

> H3n hop gom CeHs (66,67%) va CgHyo (33,33%).
i4:

— SG nguyén t(r C trung binh cla hai ankan trong A la:
£ 0,1
Nis——="2
0,04
Vay: C6 bdn cép chat thoa man
CH, (25%) [CH, (50%) _ [C,Hs (50%) [C,Hg (75%)
CHy (75%)" |CyHyg (50%)" |C3H, (50%)" |CyHyo (25%)

Bai 22: n g chdy hén hop X.
Goi thé tich ctia CH,, C3Hg va CO trong 13,7 ml hdn hgp A fan lugt la x, y, 2 ) CO: Mo = % = 0,5 (mol);
Ta cd PTHH:

CHy + 20, » CO; + 2H0(1) _ 13,2

Nco, = —a- = 03 (mol)

x ml x ml
CiHg + 50, — 3C0, + 4H,0 ) » Hai hidrocacbon trong hon hgp X ¢6 CTTQ 13 CiHyrir (Ving, < nHZO)
y ml 3y ml o NELgiar 17 N6,
2C0 + 0, - 2C0; (3)
zml zml = 0,5-03 = 0,2 (mol).
N = &_ 2. 9.3 =15
Cﬁ“zﬁ +2 012
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D v 5 o
Vay hai hidrocacbon la CH4 va C3Hs.
PTHH:
Gl i Y S s TREYD sk LT +4)H0
o, = 3L25+l % 0,2 = 0,55 (mol)
- Vo, = 0,55x 22,4 = 12,32 (Iit
Bai 25:
PTHH:
Gty k. 280 = A200Y ks HD (1)
Gablactih 1B/SOY, s, 8C0; + 3H0 ()
CHy + 20, - CO; + 2H,0 3)

PTHH khi cho hdn hgp A tac dung vdi dung dich Bry/CCls.
CH, + 2Br, —» C;H;Brg (4)
CHs + Br, — C3H58l’ 2 (5)

Goi s6 mol clia C;H,, CsHg va CH, trong 22,0 gam hdn hap A fan luct 13 x, v, z.

Ta thay:

Theo gia thiét, cr 0,5 mol hdn hop A tac dung vira hét vdi 0,625 mol Br,

Vay (x + y + z) mol hdn hgp A tac dung vira hét vdi (2x + y) mol Br;
26x + 42y + 16z = 22

Ta c6 hé phudng trinh: {x + 3y + 2z = 2;582
(2x +y)0,5=0,625(x +Yy + 2)
Giaihé, tadugc: x = 04, y =z = 0,2.

VAy: Thanh phan % vé thé tich cac khi trong hon hop A 1a

0,4
%V W MR RS
Yt T 0.4+0,2+0,2

.100% = 50%
0,2
0,4+0,2+0,2
Bai 26: TUr gia thiét, ta cd khdi lugng mol trung binh ctia hdn hap B la:
Mg = 202x2 = 40,4 (g/mol).
Goi khdi Iugng mol clia A la My (M4 > 40,4 g/mo).
Ta c6 so d6 dudng chéo:

%Vc3Hs = %VCH4 = .100% = 25%.

2754

vV IOV VH "r.-

C,Hs (M = 30) \ (Mx - 40,4)
M =
fow 10,4
B, 10,4 22
Mx = 56 g/mol.

Goi cong thirc tdng quét clia A 1a CH,, ta cé:
" Ma=12n+m=56

_ chi 6 cap nghiém: n = 4, m = 8 thoa man.

€dng thirc phan tir ctia A 14 C4Hs.

hidrocacbon lién ti€p cé cling cdng thiic tdng quét thi phan tir khéi cia
hlng s& 1ap thanh mot cp s6 cong c6 cong sai 1a 14. Goi s@ hidrocacbon
xtrong Alan. Tacod -

4 Mn =8M;=M; + (n- 1)14

 7M; = (n - 1)14 > M; = 2(n - 1) (1)
‘Vsn — % xXN= 648
J9M xn _ _ 144

f(1) va (2), ta c6 phuong trinh:

4 N -n-72=0 (*)
E i phuong trinh (*), ta dugc n = 9 (/oai nghiém n = -8)

M1 = 16.

i cdng thirc téng quét clia hidrocacbon nay Ia CH,, ta c6:

: 12x+y =16

 Chi cd x = 1 va y = 4 thoa man.

ly 9 hidrocacbon d6 fa:

] .CH4, CyHg, C3Hg, C4Hyo, CsHyy, CeHia, C7Hi6, CgHyg va CoHap.

0i cong thiic phan tif chung cua hai hydrocacbon trong hén hop A I
Hy , (R /d s6 nguyén tur C trung binh cua hai hydrocacbon).

A T I S i e
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PTHH:
3n-

CiHypna + 3 102 - nCO;

Ta ¢b: Nankin = 0,25 mol

+ (A -1)H,0

> o, = 0,257 (M0l) Va 0 = 0,25(R — 1) (o).

(': - CH, 1

Hy

™ 4 E

Ta cod: 44 x 0,250 + 18 x 0,25(h — 1) = 48,2 (By), (B>) la dong phén ctia nhau va khac (A)
- =34 =>trong hon hap (Y) ¢b (By), (By) 1a din xudt chira 2 nguyén tir clo con
Vay: hdn hgp A gdm CsHs (60%) va CyHs (40%). (A) la dan xudt chira 1 nguyén ti clo.
Bai 29: —> Dua vao bang c6 céng thirc phan tir clia A, B.
1. Lap cong thifc phan tir cua (X): - Vay CTPT clia (A): CsHy,Cl
Goi cdng thirc cua hidrocacbon (X): CHy 1 CTPT cua (B): CsH1oCl, (B, B,)
11 5 20,1
5 =—= Ta co: n = ——=0,14
Ta C6: Ncg, = 7 = 0,25(mol) 0 Mo = 125 = 0,14mol)
= m =0,25x12 = 3(gam) ) Goi a, b [@n lugt 1a sé mol clia A, B.
5,4 Phan (ng:
My = = _ =0,3(mol) ;
S - Gy, Ol + AgNO; —— CH,NO; + AgCld )
my = 0,3x2 =0,6(gam) a - a (mol)
Laptile: x:y= 3,96 _025:06=5:12 - CgH,Cl, + 2AgNO; —— C4H,,(NO;), + 2AgClY )
e |
y , g e e sl P b - 2b  (mol)
P PG fguyen Cla (X): (CsHazn heo (1), (2) va gia thiét cd hé:
VLIZris 10r'1+2Aor'\.<_'1:>n—1. R o 0,14 s i
Vay cong thurc phan tu cua (X)': C?Hu ‘ ‘ o 1106 5a+141b =12, 03 b= 0,04
2. Xac dinh cong thirc phén tir clia A, B (chung cho B; va B;) va % ve 50 e
mol clia A, B. > %n, = —0 \ x100 = 60% ;
Phan (ng: CgH,, +mCl, —2*—CH,, ,Cly, + mHCl :
" %n, = 2% 100 - 400
Theo dé bai ta c6: CsHy2-mCln < 170 b %n,; = 01 ———X Yo
o TS 1?0 e kg b 1) hed . Cong thifc cu tao cla A, A, By va By:
Suy ra cd 1, 2 nguyén tir H bi thay thé bdi 1, 2 nguyén tu Cl. 4 H,
Bang xét s6 dan xudt clo ctia CsHy, ' é
Céng thirc cu tao cua (A) | Dan xuét 1Cl Dan xuét 2Cl Cong thirc cdu tao cla (X): CH; - C-CH,
g
CH3—CH,—CH,~CH,—CH; 3 9 CH,
CH, - CH-CH, - CH,
4 10
CH,
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VHH M VIDVVHK

CH,

|
Coéng thirc cdu tao cla (A): CH; - C-CH,CI
I
CH,

CH,
I
Cong thirc cau tao cta (By): CH; -C-CH,Cl
CH,Cl
CH, C

|
Céng thirc cdu tao cua (X): CH; -C-CH
|
CH, d

Bai 30:

a) Cong thirc cua 2 anken la CH,
. SO
PTHH: CH,. +H,0—2245CH,. OH (1)
Phan 1: 2C.H,. OH+2Na——2CH,. ONa+H, T (2)

n

0,0375 « 0,01875 (mol)

Phan 2: CH,, O+ 310, — 5100, + (@ + 10 ()

0,0375 — 0,0375n 0,0375(n+1) (mol)

Ta co: 44.0,0375n - 18.0,0375(n +1) =1,925
- n=2,67

Vi hai anken cd khéi lugng mol kém nhau 14 gam, vay 2 anken la C;H, va CHs.

b) Ta00: Y Mujacken = 28 _0,125(mol)
22,4

Goi a la s6 mol cua C;H, va b 1a s6 mol cua C3Hs

Theo dé bai, ta co hé phuang trinh:

[a+b-0,125

|28a+42b = 2x18,2x0,125 = 4,55

Giai hé phuong trinh, ta dugc: a = 0,05; b = 0,075
Goi s& mol ctia C;HsOH 1a x mol va sé mol cia C3H;0H la y mol

Phan (rng chay:
C,HsOH +30, —,2€0, +3H,0 (4)
0,5x X 1,5x

9
C;H,0H+ >0, — ,300, +4H,0 (5)

- Theo deé bai ta c6 hé phuong trinh:

{x +y =0,0375x2
44(x +1,5y) -18(1,5 + 2y) = 1,925

\ Giai hé phuong trinh, ta dugc: x = 0,025; y = 0,05
Vay: Hiéu sudt hgp nudc ctia mdi anken la:

0,025
C,H, == % = 50%;
Hy =555 X100% = 50%;
CHe = 29 4 100% = 66,67%

0,075

ai 31:
- @) Xac dinh cdng thirc cd thé cd clia A

Goi cong thirc tong quat clia A: C,H, c6 a mol

Phan ing: C,H, + (x »f%Jo2 o »xCO, +%H20

W= X a% (mol)

Theo dé bai, ta c6: ng,, = 2ny,,4

"aax=2.a%c>x=y
‘VéyAcé thé la:
' x=2y=2 CH,
x=4,y=4: CH,
Xx=6;y=6: CGHg

ba dau mach.
- = Cong thirc cdu tao cua A cd thé la: CH=CH ho&c R-C=CH




Béi dudng hoc sinh gidi Héa hoc 9 —Cao Cy Gidc

Néu A la CH=CH thi:
CH = CH + Ag,0 —2"%/M5_, cag = CAg 4 +H,0
0,05 - 0,05 (mol)
Theo dé bai, ta c6 phuang trinh:
Miet s = 0,05(R + 132) = 7,95
=R = 27: GH3—
Vay cdng thirc cdu tao cua A la:
CH,=CH-C=CH; (Vinyl axetilen)
Bai 32:
_,0i cdng thirc clia chat hitu ca Y la CGH,0,.

CH,0, + . LA Y0
14,336
22,4

56 mol H,0 = 51;6 - 0,32mol

S6 mol CO, = =0,64mol;

S mol CO, = 2 s6 mol H,0

=DX =Y
Vi t8ng thé tich céc khi va hai trudc va sau phan (g bang nhau nén:
1+M=x+l
4 2
—»y=4-2zthbamanvgiz=0,x=y=4
= CTPT: C4H4
Hay:z=1;,x=y =2
= CTPT: C;H,0

2. a) Y khong chira oxi

= cbng thirc phan tir cua Y la: C4H4
CTPT c6 thé cd cla y: H,C=C=C=CH, va H,C=CH-C=CH
b) C4H4 + 2Br; — C4H4Bry

Z 6 thé cb cac cong thirc cau tao sau:
H,CBr—CHBr—CBr=CHBr;
H,C=CH-CBr,—CHBI;
H,CBr—CBr=CBr—CH;Br;
H,CBr—CBr,—CBr=CH,.

Bai 33: Vi (X) + (Y) — nCO; + nH,0
Mat khac 2 hidrocacbon trong (X) khéng ciing CTTQ nén 2 hidrocacbon cé
c6ng thirc tdng quat:
CiHans+2 Va CHam-.
Gia str s6 mol CO; sinh ra = s6 mol H,0 sinh ra = 1mol, theo dé bai cé:
KhGi lugng (Y) = 32 + 16 = 48 (gam);
(X) = 12 + 2 = 14 (gam).
- Vi ti khGi clia (Y) so vdi H; la 19,2.
~ Pat s6 mol O, va s6 mol O; trong 48gam (Y) [an Iugt va a va b.
' C6 hé phuong trinh:
{32a +48b =48 a=0,75
~6,42+0,6b=0 {b: 0,25
=S8 mol (Y) = 1,25
=56 mol (X) = 0,25 mol.
j S6 mol (X) dan qua dung dich Br;: 0,5 mol; trong d6 cé 0,25 mol C,,Hzm
_, (khong phan (rng vdi Brz)

0 125(14n + 2+ 14m - 2) =14
=>n+m=8dkinm<4m=2
,‘" hidrocacbon thé khi, 1 hidrocacbon c6 lién két kép)

m 2 3 4
4 n 6 5 4
d Hldrocacbon loai Ioai C4H10; C4Hg

g chay:
CHy + (x + %)oz — XCO, + -;—HZO

2) 400ml khi con lai khong tac dung vdi dung dich NaOH Ia khi nitd va khi
OXi du.

- = Theo cdng thirc hda hoc CO,, néu mudn tao ra dugc 400ml CO, can cé
400ml khi oxi.
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— Theo c6ng thirc héa hoc clia H,0, mudn tao ra dugc 600ml hdi nudc can

b 9‘2)—0 — 300(ml) khi oxi.

Nhu vay, tong thé tich khi oxi can dung dé dét chay hidrocacbon la:
400 + 300 = 700 (ml) O,.
— Thé tich khi oxi con du la:
900 — 700 = 200 (ml)
— Thé tich khi nitd c6 trong hdn hap la:
400 - 200 (ml).
Vay thé tich clia hidrocacbon c6 trong hdn hgp ban dau la:
400 - 200 = 200 (ml) CiH,.

3) Theo phudng trinh phan (ing chdy ctia CHy va s6 liéu cta bai toan, ta co:

CH, + (x + %)Oz - xCO, + %HZO

200ml 200ml! + 600mI
iml 2ml + 3ml

Suy ra: 1 phan tir — 2 phan tIf + 3 phan tr
Ta co: x = ;%=3—»y=6.

Vay cdng thirc héa hoc clia hidrocacbon la C;Hg
Bai 35:

1. Goi CTCT cutia A la CHy (%, y €N¥)
2,24

bokaadyl, )
224~ i(moD

Phan tng: O™ * [x ¥ %)oz o +%H20
0,1 - 0,1x —» 0,05y (mol)
TH1: San pham chi c¢6 1 mudi
Ca(OH), + CO, —»CaC0, { +H,0
ot & 01 (mol)
Neo, =0,1(mol) = x =1
Co: m tang = mco, +my,o = 18,6 (gam)

= Myo = 18,6 -44x0,1 =14,2(gam)
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By - l—gg(e N) => Khéng c6 TH nay

“TH2: San pham gém 2 mudi
Ca(OH), + CO, ——>CaCo, { +H,0

0,1 (—0,1 <« 0,1 (mol)
Ca(OH), + 2CO, —— Ca(HCO,),
0,1 50,2 (mol)

, 2 Nco, = 0,3(mol)
0,1 =0,3=>x=3

A+0, ——CO, +H,0 (1)
CO, + Ca(OH), ——>CaC0, +H,0 2)
2C0, + Ca(OH), ——> Ca(HCO,), (3)

Ap dung DLBTKL, ta cd:
Mco, +Mhy0 + Maacaon), = Meacoy + Madcaqrcos),
185 Mygcagicos), = Madca(ony, +8/6 => My, + My, =10 + 8,6 = 18,6 gam

U (2) 3): N, = % +2.0,5.0,2 = 0,3mol

me =0,3.12 = 3,6gam
mHzO = 18,6 = 0,3.44 = 5, 4gam
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=>mH=—1?2 0,6gam

Ap dung BLBTKL, ta co:

m, =18, 6—227—2 32 =9gam

= my =9-(3,6+0,6) = 4,8gam
Vay A chira C, H, O va c6 cong thirc C,H,0,

Pt 3,6 0,6 4,8
Tacotile x:y:z= 33 .06 ——=1:2:1
Cong thuc A ¢ dang (CH,0),.

Vid0 < My < 74

< 40<30n<74=1,33<n<2,47.

Chonn=2

Vay cbng thirc phan tr ctia A la C;H40,.
Bai 37:

1. a) Goi cong thirc trung binh cla X la C-H,-

3n
CEHZ 2
$ 1,5n (lit)

V02 =1,5=3,9=n=2,6

02———>r\CO2 +rH 0 (1)

= Trong hdn hgp X cd mét anken 1a C;H, chat con lai 1a CiHan, VEi n > 2,6.

Goi s8 mol cac chét trong 1 mol hdn hop X:
{anZn (x mol);
C,H4 (1 = x)mol

Sn=nx+2(1-x)=2,6
it W

n-2
Theo dé: 0,25 < x £ 0,35
=3,7<n<4,4=>chonn=4

= CTPT: C4Hs.
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b) Mx =14n = 14x2,6 = 36,4(g/ mol)

= ny = o ——=0,25mol => my =0,25x36,4 = ngam
22 4

\V6i: 56 mol CHg/1 mol X = x = - =03

va s6 mol C;Hs/1mol X = 1 — x =0,7.

= nc2H4 c6 trong 0,25 mol X+ 0,7 . 0,25 = 0,175 mol

Nc4Hg <6 trong 0,25 mol X: 0,3.0,25 = 0,075 mol
Phan (fng cong H, khi dun ndng X vdi Ni:
: CH; + H, — CoHg (2)
4 CiHg + Hy; — CyHyp 3)
[a co: n, =4,48/22,4=0,2mol

/Gi: lVlz1 =19,2x2 = 38,4gam / mol

<héi lugng khi Z;: m,, =38,4x0,2=7,68gam.

)an khi Z qua dung dich brom, khéi lugng dung dich tang thém 1,82gam
(nh la khéi lugng anken du

= Khéi lugng hén hgp Z 1a: m; = 7,68 + 1,82 = 9,5 gam.

| Khéi Iugng H, da 1ay: 9,5 - 9,1 = 0,4 gam <> 0,2 mol H, trong Y.

= Theé tich Hy: V = 0,2 x 22,4 = 4,48 lit.

_= l?dun néng Y vdi xtc tac Ni mét thdi gian ta dugc hdn hap khi Z. Dan khi
 qua dung dich brom du thi con lai khi Z;, chi gom 2 khi => 2 khi do phai
3 anken = H, phan (ng hét.
= Z,: C4H,o (amol) va C;Hs (0,2 — a) mol.
- m,, =58a+30(0,2-a) = 7,68gam

= SG mol CHyo = a = 0,06 mol; s6 mol C;Hs = (0,2 - a) = 0,14 mol
= Phan trm thé tich d&i vdi mdi chat trong X da tham gia phan ('ng.
L. Goi cong thirc cla anken (@) la: CiHay (n 2 2)

Phan (mng:
CH,, + %OZ —— nCO, + nH,0 (1)

0,2 ¥ 0,2n 0,2n (moi)

265




2NaOH + CO, —> Na,CO, + H,0 )
0,4n « 0,2n

20x295,2 59,04
100 40

TU (2) = S& mol NaOH tham gia phan (fng v&i NaOH

=> MNaoH phan tng = 0,4N X 40 = 16n (gam)

(mo)

Theo dé, ny,on = =59,04(g) = Nyon = =1,476(mol)

59,04 -16n
295,2+0,2n.44 +0,2n.18

& 8,45.(295,2 +12,4n) = (59,04 —16n).100

_ 3409,56 _
~1704,78

x100

Theo dé, ta co phuang trinh: 8,45 =

< 2494,44 +104,78n = 5904 -1600n = n

Vay cong thirc phan tu cia (A): CHa.

2. a) Chirng minh Y khong lam mat mau dung dich Brom:

Xét 1 mol hdn hap khi X (C;Hg va Hy)

28x +2(1-x)
1

- NeHg =0,4(mol)
1 n,, =0,6(mol)

Tacd: M= =12,4 < x=0,4

Sau phan (g (1) thi Hy con du =Y (C;He, H, du) khéng lam mét mau
dung dich nudc brom.
b) Tinh: chu., va VHz

Goi al a s6 mol C;Hs; b 1a s6 mol H,

B, - Hgnet BE 5 ol )
a - a a (mol)

CH; %oz £, 200, + 34,0 @

a > 3a (mol)

2H, + 0, —° 2H,0 3)

(b-a) - (b-a) (mol)
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M =28a+2b

i L P
‘heo dé bai, ta c6 hé phuong trinh: a+25 : { -y

> Ve, = 0,4%22,4 = 8,96(0); Vi, =0,6x22,4 =13,44(1)

39:
. Ta c6 cac phuong trinh phan (mg:
: CHq4 + 20, — CO, + 2H,0 (1)
\ CH4 + 30, — 2CO; + 2H,0 (2)
A Ca(OH); + CO, — CaCO; + H,0 3)
CaC0; + CO; + H,0 — Ca(HCOs), (4)

0i X, y [an Iugt 13 s6 mol CH,4 va C,H; trong 7,6 gam hdn hogp X.

heo dé bai va cac phuang trinh phan (ing (1), (2) ta c6 hé phuang trinh:
16x +28y = 7,6 (I)
XAl 'G

=— I
2x+2y 8 (1n

i hé phuong trinh trén, ta dugc: x = 0,3; y = 0,1.

y ra : s6 mol CO, = 0,5 (mol); s6 mol H,0 = 0,8 (mol).

Ol lugng két tua sau phan (g (3) va (4) Ia 30g.

3i lugng phan dung dich ting: 44.0,5 + 18.0,8 - 30 = 6,49.

0: Goi x, y, z lan lugt 1a s6 mol cla cac khi CH4, CGHq va H, trong
6 lit hon hap A.

3,360,975 ., 3,36

Bt 2,34g; n, = 24" 0,15mol

cho 3,36 lit hn hop A qua dung dich Br, du, khéi Iugng dung dich ting
, thi d6 chinh 1a khéi lugng clia C;H, va

& 0,84

nC2H4 =Y'= 28" - 0,03m0|

DNy, +ny, =0,15-0,03=0,12
1 My, +m,, =2,34-0,84=1,5,

20 gia thiét ta c6 m,, =

€6 hé phudng trinh: {x t1=0%8 s {x o

16x+2x=1,5 z=0,03
% vé s6 mol ciing 13 % vé thé tich nén:
' 0,09 _ i 0,03 .
o0Vey, = OI—IS.IOO% =60%; %Veu, =%V, = 0.15 .100% = 20%
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Bai 41:
1. Phan (ng diéu ché:

€200, 3%%E 4 Cald+ CO, 1

Qa0 #-3C =222, €aC, + CQ 1
CaC, + 2H,0—— C,H, + Ca(OH), \A
CH = CH +H, —P*° ,CH, = CH,
CH, = CH, + Cl, ——>CH,Cl - CH,Cl
CH = CH + HCl—— CH, = CHCI

NCH, = CHCl—<£2_,(_CH, - CH-),

c
2. Goi hidrocacbon (A) c6 dang: C,H,
Theo dé: 12x + y =68 vaiy < 2x + 2
< 68 -12x <2x +2 = X > 4,71 (x, y nguyén dudng)
—Khix = 5=y = 68 - 12x = 8= CTPT (A): CsHg
—Khix =6=y =68 -72 < 0 (loai)
Theo gia thiét: (A) + H; = (B)=>Cong thuc (B): CsHya
Cau tao cuia (A): CsHs
CH,=C=CH-CH,—CHj3;
CH,=CH-CH,—CH=CHj;
CH3;—CH,—CH,-C=CH;

CH,=CH-CH=CH-CH3
CH3;—CH=C=CH-CHj3;
CH 3—C =C—CH,—CH;

CH,~CH-C=CH; -C=C=0CH,
|
CH, AH
CH, = C-CH = CH,
I
CH,
Coéng thirc cdu tao clia (B): CsHya
CH,
CH5;—CH,—CH,—CH,—CHj3; é sr.C — (I3 -CH,
; CH,
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f; ng cac cong thirc cau tao clia (A) thi chi cé cdng thifc ciu tao:
' CH, =C-CH=CH,

7 mdi diéu ché dugc cao su.
3

BRCH, = C-CH=CH, 2" , [_CH, _C=CH-CH, -
b CH,
n

CH,

Ll
Lo

3.52
€0 8: ncg, = 222 = 0,08(mONVa = 1122 - 0,09 (mol)

g n 0,09

thay: e =1.125>1 = hdn hdp ban dau co it nhat 1 ankan.
"_a- g thifc chung clia Ankan: CyHan42: b(mol)

thirc chung ctia hidrocacbon con lai; C,H,; : b(mol)

u‘ng chay:

3n+1 _
CH.s +( 2* ]oz ¥ ,nCO, +(n+1)H,0 (1)
b 1 bn bn+b (mol)
2 A ;
eH +[ ix ajoz © _,nCo, +aH,0 )
DS bn ba (mol)
] =bn+bn=0,08 2
0 dé bai ta c6 hé phuang trinh: = L{n=0,04
i f’hzo=tn+b+m=0,09 b+tB=0,05
o o~ n 4 4
'l SO! —— = — = *
7_ T 5(1+a) (n,aeZ¥)
- .
em hap ly
Ply { G
€6ng thirc clia ankan: C4Hjo
; cta C4Hyo:

3
edng thiic cta hidrocacbon con lai: C4Hg

~ N
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~

CTCT ctia CyHs . CO, +Ba(OH), —>BaCO, { +H,0 @)
CH3=CH — CH, — CH3;  CH3;~CH=CH-CH;
FARRIAER A e CH, BaCO, + CO, +H,0 ——»Ba(HCO,), 3)
5 &H 2; 2& J:Hz T : jra c6 s6 mol cac chat:
, " HC-CH, " HC-CH, -CH, i ; 2,
' =494n = _’_ =
Bai 43: J § Moo, = ey <4552 =0, (mol)
Ta c6: neg, =0,08(mol); ng =0,02(mol); ng,, =0,025(mol). " Ngaomy, =1,25.0,2 = 0,25(mol)
Phuang trinh phan (ng: ' Ngacoy (2) = Naacorn, = 0,25 (mol)

Co, +2H,0 a0 U : &n d3 6 phan
CH, + 20, —— (O, +2H, CO; sau phan Ung (2) con du, nén da cé phan (g (3) Iam mét phan

C,H, +2,50, ——2C0, +H,0 BaCO; phan (ing: Ngaco, = (0,25 -0,15).197 = 19, 7(g)

C,H, + 2Br, —— C,H,Br, 56 gam binh dung dung dich Ba(OH), ting thém: 0,4.44 + 5.0,1.18 = 26,6q
C;Hg + 4,50, —3C0, +3H,0 A - 4

A E. BAI TAP TU LUYEN

1. C6 cac chdt sau:

1 ,‘3- CH;; CH, = CH- CH; (A); CH,=CH-CH=CH, (B)

Coi s3 mol 3 chat trong 1,1g 1a x + y + z va s6 mol 3 chat trong 1,1g Idn
gép a lan trong 0,02 mol. Ta co:

16x + 26y + 42z = 1,1 L O
x+ y+ z=0,08 H;-C = C-CH;(C); (D)

X+ y+ z=0,02a ﬂ,;o biét chat nao lam mat mau dung dich Br,. Viét phuang trinh phan (ng
2y + z=0,025 y ra.

Giai hé trén cho ta: y = 0,02; x = z = 0,01. @t qua: Chat lam mat mau dung dich Br; Ia: A, B, C
=Ti & thé tich: CHy: CoHy: CHe = 11211 ~ 25%;  50%; 25% 2. Viét cong thirc ciu tao cd thé co cla céc chét sau:
— Ti 1& khdi Iugng: CHa, CoHg, C3Hg, C4Hg, 2. CoHq, C3He.

CHq @ CiHy : CiHg = 162 2 1 42 ~ 14,54%; 47,27%; 38,19% . GoHy, CaHs, 4. CHCl, CHiCl, CHCl.

: C;HgO, C3HgO.

DGt chay hét 1,62 gam hgp chat hitu co X can 3,369 Iit 0, (dktc) sinh
H,0 va 5,28 gam CO,.
Tinh % vé khéi lugng cac nguyén t3 trong X.

Bai 44:

- 5 al o : H,, ta co: =22,4d
Goi X, ¥, z Ian lugt 1a s6 mol CoHq, C3Hg; Ha Xty +2 "

Pé B khong 1am mét mau Br; thi B khng cd GoHa du, CiHe durtiiclaz 2 x + V-

, o gt g 2 s el AEIBOX - 44y 11 - Xac dinh cdng thirc phan tir cla X. Biét 5,40 gam X chiém thé tich bang
— Khi z = x + y d& phan (ing cong hap vifa du th: T T 44,84, € tich clia 2,80 gam N,. (¢hé'tich cdc khi' déu do & dkto).

qua: 1. %C = 88,89%; %H = 11,11%; 2. C4Hg

" Bét chdy hoan toan x gam mét hidrocacbon A sinh ra 1,008 it khi CO;
0,81 gam H,0.

- Tinh x.

— 30 < 44,8d, < 44 — 0,6696 < da < 0,9821.
- Khi z > x + y thi 44,8d, cang giam — da < 0,6696 — da < 0,9821.
Bai 45: Cac phuong trinh phan (ng:
C,H,, + 6,50, ——4CO, +5H,0 (1)

~N™ Y ~~ 1
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2. x gam hidrocacbon trén chiém mot thé tich la 0,336 lit & dktc. Hay xac
dinh cong thlrc phan tlr clia hidrocaccon A.
Két qua: 1. x = 0,63 (gam); 2. C3Hg

Bai 5. Viét phuong trinh hod hoc (7él cd) clia cac chat sau: CHs, GHa, CH,
CeHg VOi:

5 O, P 2. Cly, &nh sang.

Bai 6. Nap mdt hdn hop khi A gém hidrocacbon X va O; (du) theo ti 1€ thé tich
1 : 4 vao binh kin. Dt chay hdn hgp va ngung tu hdi nudc roi dua vé nhét
d6 ban dau thi thu dugc hdn hop khi B. Ap suét cla hdn hgp B bang mét
nita ap sudt cta hdn hgp khi A. Xéc dinh céng thirc phan tor cua
hidrocacbon X.

Két qua. Cong thirc phan tir cua hidrocacbon X la CoHe.

Bai 7. HOn hgp A gom a hidrocacbon mach hg c6 dang tong quat la CH,, ;
trong d6 m 1ap thanh cép s6 cong c6 téng bang 32 va co cdng sai bang 4.
Téng phan tir khéi cla cac hidrocacbon trong hon hop A 1a 212. Phan tur
kh&i cua cac hidrocacbon tir M; dén M, ciing 1dp thanh cdp sé cong co
cong sai bing 16. Xac dinh cdng thlrc phéan tu cta cac hidrocacbon trong
hon hop A.

Két QUé C,H,, C3H5, C4H1o va CeHi4

Bai 8. Pun néng mot hydrocacbon X (CiHz + 2) @ thé khi vdi chat xuc tac
thich hgp dé xay ra phan (g tach mét phén tif H,, sau phan tng thu dudc
hdn hdp khi Y c6 ti khdi so vdi hidro bang 12,571.

1. LAp ¢bng thirc phan tir cua X

2. Tinh hiéu suét ctia phan (ng tach hidro.

Két qua: Cb hai trudng hgp: = CHg (H = 19,3%)
- C3Hg (H = 75%)

Bai 9. Mot hdn hop khi X gdm ba hidrocacbon A, B, D, trong d6 B va D 0
cling s& nguyén tir C trong phan tir va s mol A gap 4 [an tong s6 mol cua
B va D c6 trong hdn hgp. Bt chéy hoan toan 2,24 lit hén hgp X thu dudc
1,568 lit khi CO, va 2,025 gam nudc. Xac dinh cong thifc phan tir clia b
hidrocacbon trong hdn hap khi X (biét cdc thé tich khi déu do & dktc).

Két qua: C6 2 cap nghiém: hdn hgp X gdm ba hidrocacbon: CHs, C3Hg, CsH
hodc ba hidrocacbon: CHs, C3Hs, C3Hs

Bai 10. Khdi lugng riéng ctia hdn hap A gom CzHs, C3Hg va H, (dkto) 1a x g/t
Khi cho hdn hdp A di qua binh kin (xdc tdc Ni dun ndng) mét thdi gian thi

e e

thu dudc hdn hop khi B. Tim gia tri cia x dé hdn hgp B khéng 1am mat mau

~ dung dich brom.

Két qua: Co hai trudng hgp: — 0,6696 < x < 0,9821
- x < 0,6696

‘Bai 11. H6n hop khi X gdm mét hidrocacbon CoHan va H, (co t/ 1é mol I 1:1)
. g 82°C, 1 atm. Cho hén hgp X di qua 6ng dung bét Ni dun néng (/am xuc

t40), sau mét thai gian phan (ing thu dudc hon hgp khi Y ¢ ti khéi so voi
" H, bang 23,2. Biét hiéu sudt phan ing cong H; la h.

1. Hay xéc dinh céng thic phan tir ca hidrocacbon CyHa,

- 2. Tinh h.

. Két qua: C6 ba trudng hop thoa man

- C4Hg ; H=75% CsHyo ; H = 44,8% CeHyz ; H=14,6%

Bai 12. DSt chay hoan toan 4,48 it khi thién nhién cd thanh phan nhu sau:

: 94,6% CH4; 1% CyHg; 0,5% C3Hg va 3,9% N,.
~ 1. Viét phuong trinh hoa hoc xay ra.
~ 2. Tinh thé tich khi O, can dé phan (rng.

" 3. Tinh khdi lugng khi CO, sinh ra. (Biét thé tich cac khi déu do & dkto).

i Két qua: 2. 8,74496 (lit); 3. 8,6328 (gam)
3ai 13. DSt chay hoan toan hdn hgp A gom (CH,, CO) can 0,896 lit O, sinh ra
- 2,20 gam CO,.

~ 1. Tinh phan trdm vé s6 mol clia mdi khi trong A.

2. Tinh thé tich ctia hdn hap A. (Biét thé tich cdc khi déu do J dktc)

Két qua: 1. % CHy = 20,0%; % CO = 80,0%

L 2 Vi =112 (1)

Ai 14. D6t chay hoan toan 7,84 lit mét hdn hgp khi gdm CH, va CoHs can
- 19,04 lit O,. Xac dinh thanh phan phan trém vé khi lugng cua hon hap.

- (Biét thé tich cac khi déu do J dktc).

) _Ké't qua: % CHy = 43,24%; % C;Hy = 56,76%
ai 15. Cho 2,24 lit hdn hop A gdm (CoHs CoH:) lam mat mau vira du mot
- dung dich chira 20,8 gam Br,.

1. Viét phuong trinh hoa hoc xay ra.

" 2. Tinh thanh phan vé s& mol ctia mi khi trong A.
~ 3. Tinh khéi lugng ting khi trong 5,6 lit hon hop khi trén.

Két qua: 2.% CHy = 70%; % CH; = 30%
3mey, = 4,9 gam; m¢, = 1,95gam
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Bai 16. D4t chdy hoan toan mét hdn hdp gém (CHy4, CoHy) can 2,368 gam khy
0. HOn hgp d6 Iam mét mau vira hét 100,0 ml dung dich Br; 0,4 M. Tinp,
thanh phan phan trdm vé s6 mol ctia hdn hgp.

Két qua: % CHy = 37,5%; % CH; = 62,5%

Bai 17. 1. Viét phuang trinh hoa hoc diéu ché PE tir etilen.

2. Tinh thé tich etilen (dktc) can dung dé thu dugc 0,7 kg PE. Biét hiéu Suat
cla phan Ung polime hoa 1a 70,0%.
Két qua: 2. 800 (lit)

Bai 18. Cho khi Cl, tac dung vdi benzen c6 xc tac Feg, va & nhiét db cao.

1. Viét phudng trinh hod hoc xay ra (biét O, phén uhg vdi benzen tuting tsBry).
2. D& thu dugc 2,835 gam san pham thé phai ding 2,34 gam benzen. Tinh
hiéu sudt ctia phan (ng.

Két qua: 2. 84,0%

Bai 19. Viét cong thirc cdu tao day dl va thu gon clia cac chat hitu cg o
cong thirc phan t&r sau: C3Hg, C3Ha, C3Hg, CHs.

Bai 20. MGt phudng phap hién dai diéu ché axetilen 1a nhiét phan metan ¢
nhiét d6 cao (1500°C), r6i lam lanh nhanh, phan (tng c6 sinh ra H,.

1. Viét phuadng trinh hod hoc diéu ché C;H, tir CHa.

2. Tinh thé tich khi thién nhién (chia 96% metan) phai diing didu ché dudc
16,8 lit axetilen (dktc). Cho rang cac phan (g xay ra hoan toan.

Két qua: 2. 35 (lit)

Bai 21. Tai sao khi dap tat xang dau chdy ngudi ta khéng phun nudc vao
ngon Ilra ma dung chén udt trum Ién ngon Ira hodc pht cat vao ngon Itra.
Két qua: Do xang dau nhe hon nudc.

Bai 22. Hon hgp A gdm hai hidrocacbon mach hd X va Y ¢d cling cong thirc
téng quat (thudc mét trong ba loai hydrocacbon cd céng thie téng quét
CoHzn + 2, CoHan, CoHan - 5). S8 nguyén tir C trong mdi hidrocacbon déu nho
han 7. Trong hdn hgp A, hai hidrocacbon X, Y dudc trén theo ti Ié mol 1: 2.
D6t chdy hoan toan 14,8 gam hdn hop A thu dugc 14,4 gam nudc va 24,64
lit khi CO, (dkto).

1. Hay xac dinh cong thirc phan ti clia hai hidrocacbon X, Y.
2. Tinh thanh phén % vé thé tich tuong (ing cta hai hidrocacbon X, Y.
Két qua. Co hai truong hop: CsHy (33,33%) va C4Hs (66,67%)
C3Hy (66,67%) va CsHg (33,33%)
Bai 23. Can bao nhiéu ml dung dich Br, 0,2 M dé tac dung hét vdi
1. 0,224 Iit etilen & dktc 2. 0,224 lit axetilen & dktc
Két qua: 1. 50 ml 2. 100 ml
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;, 24. Bang cac phan (g hoa hoc hdy trinh bay cach phan biét cac khi sau:
" 4. CHa, CoHa, 2. CHa, CoHa, Ny, CO,.

23i 25. Tinh s6 mol khi CO, sinh ra khi d&t chéy 0,336 lit (dktc) mdi khi sau
. CH. 2. C;He

- 3. Nhan xét két qua thu dugc. CO thé phén biét 2 khi trén dua vao lugng
. khi CO; sinh ra dugc khéng. Trinh bay cu thé cach phan biét dé.

, Két qua: 1. 0,015 (mol). 2.0,03 (mol).

L 3. Cling mét thé tich mdi khi ban dau lugng CO, sinh ra khac nhau
" nén c6 thé nhan bidt dugc 2 khi trén.

jai 26. DOt chay x lit khi C;H, sinh ra 5,04 lit khi CO,.

1. Tinh x. Biét thé tich cac khi do & dktc.

" 2. Hoi Iugng khi CyH,4 trén 1am méat mau bao nhiéu ml dung dich Br; 0,5M.

' Kétqué 1. 2,52 lit 2. 225 ml

i 27. Cho 7,728 lit hon hgp X gdm C,H, va CO, 1am méat mau vira hét mot
ﬂung dich chira 36,8 gam Br.

1. Tinh s6 mol mdi khi trong hdn hgp X.

2. Pem d6t chdy hoan toan hdn hgp khi X trén rdi cho toan bd san pham
' chéy suc vao dung dich Ca(OH), du. Tinh khéi lugng két tlia tao thanh.

Két qua: 1. New, = 0,115 mol; ne, = 0,23 mol.

] 2. 46,0 gam.

i 28. A 13 hdn hogp gdm axetilen va hidro. Biét 6,72 lit hon hgp A c6 khdi
X U'Qng 3,0 gam. Cho 3,0 gam hdn hdp A di qua 6ng st chira bdt Ni (d3 duoc
" dun ndng). Sau phan (g thu dugc hdn hdp khi B ¢ ti khdi so véi CH4 béng
°1,1029. Tinh hiéu sudt phan ing cong hidro vao axetilen.

I(é? qua: Hiéu suat phan (mg cdng hidro vao axetilen la 65%.

i 29. DAt chay hoan toan a gam hon hgp A gom C;Hg va mét hidrocacbon X
thl thu dugc 8,96 lit khi cacbonic (dktc) va 9,0 gam nudc. O cung diéu
Kkién, a gam hdn hop A c6 thé tich béng thé tich ctia 5,6 gam N..

« 1.Tim cong thirc phan tr cua X.

* 2. Tinh thanh phan % vé thé tich clia cAc chat trong hdn hap A.

- Két qua: 1.CTPT cuia X la CoHq 2. C;Hg = 50%; CH4 = 50%

&i 30. DSt chay hoan toan 0,15 mol hdn hgp khi A gdm CO va hidrocacbon X
. can 16,8 gam khi O,. Cho toan bd san phdm chay di qua binh 1 dung PzONs,
" sau do di tiép qua binh 2 dung nudc véi trong (dw), Sau thi nghiém thay
khéi Iuvgng binh 1 téng 7,2 gam va & binh 2 ¢6 35,0 gam két tua.

'~ 1. Tim cdng thirc phan tir clia hidrocacbon X. -




2. Tinh thanh phan % vé thé tich clia cac khi trong hén hap X.
Két qua: 1. Cong thiic phan tr cua hidrocacbon X la CsHg.
2. C3Hg = 66,67% va CO = 33,33%. )

Bai 31. HOn hap A gdm C;H,, C3Hg va CHa. DOt chay hc;énxtoén 11,0 gam r'mn
hop A thu dugc 12,6 gam nudc. Mat khac 11,2 dm™ hon hgp A ;\)han Lrng
vira du vdi dung dich Br; /CCls c6 chifa 100,0 gam brom. Tinh thanh phan
% v thé tich clia tirng hidrocacbon trong hdn hap A.

Két qua: C;H; = 50% ; CHq = 25%; CiHg = 25%. ‘

Bai 32. D6t chay hoan toan 2,0 Iit hon hgp gém hidrocacbon A va CH, thu
dudc 4,0 lit CO, va 4,0 lit hoi nudc & cung diéu kién. Tron hidrocacbon A vdi
C,H, va CsHe thu dudc hon hgp B. D6t chdy hoan toan 12,4 gam hdn hap B
thu dudc 14,4 gam nudc. Mat khac, 11,2 lit hon hgp B phan (fng vira du vai
800,0 ml dung dich brom 10,0% (D = 1,25g/ml).

1. Xac dinh cong thic phan t cua hidrocacbon A.
2. Tinh thanh phan % vé thé tich ctia mdi khi trong hon hgp B.
Két qua: 1. CyHe

2. CH, = 50%; C;Hs = 25%; CsHg = 25%.
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wng 6: DAN XUAT HIPROCACBON - POLIME

| A. LI THUYET 'imowq ™

. HOP CHAT HUU co c6 ox1

. Rugu

, Khai niém

‘. RUGU la hgp chét hitu co trong phan tir cé nhém —OH lién k&t véi gbc

drocacbon (gdc hidrocacbon la phdn con lai cia phén tu hidrocacbon sau khi
d/ mot hay mét sé nguyén tu hidro).

2. Rugu dién hinh

Ruou etylic. C,HsOH
a) Khoi luong mol phén tr: 46 (gam/mol)
b) Cau tao phén tu: CH; - CH, - OH

Rugu etylic c6 mét nguyén tir H lién két véi 0, khac vdi etan 3 tt ca cic
tir H trong etan déu lién két véi nguyén tir C. Vi vay nguyén tir H lién
L VG nguyén tur O cd kha nang bi thay thé bdi nguyén tur Na.

Nhom chut cua ruot. —OH (hydroxyl)

2) Tinh chét vat If

¥ chat I6ng, khéng mau, tan v6 han trong nudc, séi & 78,3°C, nhe hon

>, la dung méi hoa tan dugc nhiéu chat nhu iot, benzen,..

D6 ruowr. La s6 ml rugu nguyén chat cd trong 100 ml dung dich rugu vdi
19 mGi la nudc.

\ ) Tinh chat héa hoc
* Téc dung vdi mét s6 kim loai hoat déng manh
2CHsOH + 2Na —— 2C;HsONa + H,
Tac dung Vai axit (phan ung este hod)

H,SO, dic
CoHsOH + CH;COOH 2=y CH3COOC;Hs + H,0

l

etyl axetat
* Tac dung vdi oxi (phadn ung chdy)
4 CHOH + 30, —° 200, + 3H0




Béi dudng hoc sinh giéi Héa hoc 9 —Cao Cy Gidc e

« Phan (fng 1&én men giam
Men gidm

7 CH;COOH + HO

CszOH i 02

axit axetic
e) Diéu ché

axit

CHs + H,O0O — C;HsOH

Phan Urng Ién men
Men rugu

Cth30g! ===l

2GHOH + 200
30-32°C a# f

f) Ung dung

 Lam dung mdi hoa tan dugc nhiéu chét vo cd va hitu co nén dugc dung
nhiéu trong cudc séng va trong cong nghiép.

Vi du: 1a3m dung mdi pha ché son, nudc hoa, pha ché dugc pham, pham
mau, ngadm rugu thudc,...

« Khi chay toa nhiéu nhiét, it gay & nhiém mdi trudng nén dudc dung lam

nhién liéu.
o T8ng hop ete (dung lém dung méi va chét gdy mé):
H,SO, di
2C;HsOH ——zl—ﬁ)c—% CHs-0-CHs + H0

o T8ng hap axit axetic (dung trong cong nghiép va thuc phdm: dung dich
2,0% — 5,0% la gidm an):

Enzim

CHsOH + 0, — CH;-COOH + H,0
e Téng hdp cao su Buna:

2C,HsOH —X3¢4C  CH, = CH - CH = CH, + 2H,0 + H,

nCH, = CH-CH = CH, —N—a—) (-CH; -CH=-CH - CH; =),

« Mbt lugng 18n rugu etylic dugc ding dé pha rugu, bia dé uéng (nhung
It y ubng rutu cd hai cho suc khde, nhét la nhiing nguti léi xe, di xe may,
nhifng ngudi mc bénh vé gan, da day, huyét dp cao), ...

o Cdn 75° ¢ kha ndng diét khudn manh nén dudc duing lam con y té.

2. Axit hifu co
2.1. Khi niém

Axit hitu cd 13 hop chat hitu cd ma phan tir c6 chifa nhém —COOH lién két

vdi gbc hidrocacbon.

Cty TNHH MTV DVVH Khang Vigt

2. Axit dién hinh
~ Axit axetic. CH;COOH

- @) Khoi luong mol phén t': 60 (gam/mol)

/O

- p) Gdu tao phan tu: m3—c\

OH
-‘ Nhém chic clia axit: <COOH

¢) Tinh chat vat If

La chét Iéng, khéng mau, tan vo han tron . '

1 g, : : g nudc, dung dich CH;COOH 2,09
;1-_5,0% goi la dam thanh ¢ vi chua. 3 s
» Dung dich CH3COOH lam quy tim chuyén sang mau do

e Tac dung vdi kim loai dimng trudc H trong day hoat déng héa hoc
2CH;COOH + Mg ——> (CH;CO0),Mg + H,

J ‘Tac dung vdi bazo (phan ung trung hod)

] CH3COOH + KOH —— CH;COO0K + H,0

» Téc dung vdi oxit bazo

2CH3;COO0H + Ca0 ——> (CH3C00),Ca + H,0

 Tac dung vdi rugu (phan tng este hod)

| H,S0

- CH;COOH + GHsOH ——*—2 CH;CO0C;Hs + H,0
E etyl axetat
._Tac dung véi mui cta axit y&u han
‘ZCH;;COOH + CaCO0; —» (CH3COO)2C3 + H,0 + CO,
- Téc dung véi mot s6 chat khac

\'

CH;COOH + CH, —— CH3;COOCH=CH,

xtic tdc, t°C

5
GHyo + EOZ 2CH;COOH + H,0

E CHsOH + 0, —=" CH;COOH + H,0

) Ung dung

‘ Lam nguyén liéu didu ché to nhan tao nhu xenluloza triaxetat
Lam nguyén liéu digu ché& chat déo nhu poly vinyl axetat




. Lam nguyén liéu san xuat dugc pham nhu octho aspirin, gidm an, pham
nhudm, son, thudc diét co, con trung, ...
3. M&i lién hé giira etilen, ru'gu etylic va axit axetic

Etilen
CHZ = CH2
Rugu etylic
CH; —CH, -OH
Axit axetic 5 Este etyl axetat
CH; — COOH CH; — COOCH; - CH;

4. HQP CHAT LIPIT
Chat béo: Chat béo chira nhiéu trong cd thé dong, thuc vat
a) Thanh phan va cdu tao
La han hdp clia nhiéu este tao bdi glyxerol va cac axit béo c6 cdng thic chung la
(RCOO)G3Hs.
Vidu:
(C47H35C00)3C3Hs
(Cy5H3;C0O0)3C3Hs
(C;7H33C00)3C3Hs. ..
b) Tinh chéat vat I
La chét ran (m& ddng véb hodc 16ng (ddu thuc vat) khdng tan trong nuac,
nhe hon nudc va ndi én trén mat nudc, tan trong dung méi hitu co nhu
benzen, dau hoa, xang, ...
¢) Tinh chat hoa hoc
« Phan (tng thuy phan (dun chét béo vdi nubc, o axit lam xuc tac sinh 12
glixerol va cdc axit beo)
(R-CO0);CHs + 3H,0 —= 5 3C;7H3sCOOH + C3Hs(OH)s
« Phan (mg xa phong hod (dun chét béo vdi dung dich kiém, chét beo
ciing bi thuy phén sinh ra glixerol va mudi cua cac axit beo)

N1l 1V, V IOV VH

Khang Vie

(R — CO0):CsHs + 3NaOH — 5 3C;;H;;COONa + CHs(OH)3

'« Phan Ung Vdi H, (phan ung chuyén chét béo Iong thanh chat béo ran)
(Ci7H33C00);3C3Hs
’ lfng dung

La thuc phdm cung cdp nang lugng cho cd thé (Chd y bdo quan chat

g nhiét do thap hodc cho vao mot it chat chdng oxihod hay dun chat béo
¢t muoi an)

~ La nguyén liéu diéu ché glixerol va xa phong

AC GLUXIT

Glucozo

) Cong thuc phan tu:  CeHi,06

) Khéi luong mol phén tu’: 180 (gam/mol)

inh chat vat If. Chat ran, mau trang (chdt két tinh khéng mau), vi ngot,
n trong nudc.

Tinh chét héa hoc

U'ng oxi hod (phan ung trang bac hay trang guong) trong moi
- tru6ng dung dich NH3:

<+ 3H2 &) (C17H35C00)3C3H5

CeH1206 + AQ:0 — GHpO; + 2Ag
Phan (ng 1én men rudu
4 { Mcn nfsu
CsH1206 329C 2C,HsOH + 2CO0,
| Ung dung

Lam nguyeén liéu cho phan (fing trang bac, trang ruét phich.

! chat dinh du@ng quan trong vdi ngudi va dong vat.

Saccarozo

) Cong thuc phan tu: CyHyp04

l hoi luong mol phén tu': 342 (gam/mol)

) Tinh chét vt If

NGt rén (chét két tinh khdng mau) vi ngot, dé tan trong nudc, déc biét tan

U trong nudc nong.

inh chat hoa hoc

b Phan ('ng thuy phan trong mdi trudng axit tao ra glucozo va fructozo:

CioH22011 + HO —— GHiOs +  GeHi206
(glucoza)  (fructozo)

]
’

' Khéng c6 phan (ing trang bac.

01




e) Ung dung

Lam thirc &n cho ngudi, lam nguyén liéu cho cdng nghiép thuc pham san
xuat banh keo,...
5.3. Tinh bét ( — CsH100s — ), va xenlulozo ( — CsH1005~)m

a) Giu tao phén tu

« Tinh bdt 1a hgp chat polime, trong phan tr cd n mét xich — CeH100s — lian,
két v8i nhau tao thanh mach théng (amilozo) hay mach nhanh (amilopectin)
(M = 300.000 dén 1.000.000 dvC).

o Xenlulozd 13 hgp chat polime trong phén tir c6 m mat xich — CgH;00; -
lién két vdi nhau tao thanh mach thang n < m (M = 1.200.000 dén 2500.000 dvC),

b) Tinh chat vat If

Chat ran, khong tan trong nudc.

¢) Tinh chat hoa hoc

e Phan (rng thuy phan trong mdi trudng axit:

(= CsH1005 =)n K st C12H22011

axit

(= CeH100s =)n + NH0 T nCeH120

Enzim mantaza
»CsH 1206

e Téac dung clia hd tinh bét vdi iot tao ra mau xanh dac trung (phan ung
dung dé nhéan biét hd tinh bt hodc nguoc 1ai).
d) Qud trinh quang hop cua cdy xanh tao ra tinh bot va xenlulozo

anh sing mat troi
Chat diép luc

6nCO, + 5nH,0 > (— CeH100s ")n + 6n0,

II. HQP CHAT HUU CO CO NITO

Protein

a) Thanh phan nguyén to

Thanh phan nguyén t6 cla Protein gom cac nguyén té C, H, O, N va ¢ thé
c6 mét s6 nguyén té vi lugng nhu' S, P, Fe...

b) Giu tao

Protein do nhiéu mat xich amino axit lién két vdi nhau tao nén.

¢) Phén tu khoi :

Phan tir khéi clia protein rat 18n (tu vai van dén vai triéu dvc)

bI'%]

J) Tinh chét héa hoc

phan (ing thiy phan:

; "
¥ axit (bazo)

thi du: amino axit axetic H,N — CH, — COOH

" Sy dong tu va phan hly bdi nhiét.

) Ung dung

' thuc phdm quan trong clia ngudi va déng vat, td tim dung dé dét vai,
au bo dung lam do da, ...

HOP CHAT CAO PHAN TU' - POLIME

inh nghia

T hiing hop chat cd khéi Iugng phan tir rat I6n do nhiéu mat xich lién két
fl.: tao thanh.

i du: (- CH, - CH, -), polietilen ; (- CgHioOs-), tinh bot...

 hai loai polime 13 polime thién nhién va polime téng hap.

ah chat vat Ii

d at ran, khong bay hdi, khéng tan trong nudc, khéng cé diém néng

0 dinh, mét s6 polime cd tinh dan hdi cao nhu cao su, mét s polime c6
N g hoc cao nhu PE, PVC, ...

h chat héa hoc

an (ing thly phan — phan (ing cdt mach polime (thuy phén tinh bét.
020 a0 ra glucozo).

Phan (g khau mach polime (s’ /uts héa cao su).

Phan (ing gitr nguyén mach polime.

g dung

' Xuat chat déo, td sgi, cao su, da nhan tao...

Protein + nudc amino axit

10
Y
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B. PHUONG PHAP GIAI BAI TAP

B au hoi
. Danh dau vao 6 tréng dé chi tinh chat cla chat trong bang sau

 Tinh chat Ruou etylic Axit axetic Chat béo
1 tan trong nudc

ung dich NaOH
ung dich axit

PHAN 1: CAU HOI LY THUYET
1. Phuong phap

Cau hoi ly thuyét hda hoc thudng gap cac dang sau:

— Viét cong thirc cdu tao cac chat.

— Biét cong thirc phan tlr, biét tinh chat héa hoc, bién luan tim céng thii
cau tao cla cac chat.

— Hoan thanh sdg do phan (ng.

- Diéu ché cac chat.

-
y
‘3

:

ong dan:

7 Alhin kgt inhchit | Ruguetylic | Axitaxetic |  chatbéo
— Téch va tinh ché cac chat. tan trong nudc ; l - €0
P& giai quyét cac loai cAu hdi ndy hoc sinh can nam viing mét s kién thic sau: ng dich NaOH

— Thuyét ciu tao hda hoc. R ich axit ’ s x

— Khai niém ddng phan, cach viét cong thirc cdu tao cac dong phan. ' Al x

— Tinh chat hda hoc céc chat (chd y dén diéu kién phan dung). ' g % *}
- Diéu ché cac chat. ' X

— Nhan biét cac chat phai qua 3 budc: (, : 5 X x 7

+ Trich mau thir, danh dau.

+ Chon thudc thur.

+ Hién tugng xay ra, viét phuong trinh héa hoc minh hoa (vdi bar tdp
nhén biét cac chét khi, chi qua 2 budc, khdng co budc trich méu thi).

— Khi nhan biét n chat thi dung t6i da (n — 1) thudc thr.

— P& tach cac chat, co thé dung tinh chét vat ly nhu: Tinh tan trong nudc
trong rudu,... Néu dung hda chat dé tach cac chat trong hon hap ¢ thé chon
hoa chat theo 2 hudng:

+ Hoa chat chon tac dung vdi chat can tach tao ra san pham dang ket |
tua, bay hai, ...

+ Hoa chat chon tac dung vdi cac chat khac trong hon hop tao ra ket
tlia hodc chat khi ma khong tac dung vdi chat can tach.

Bang phuong phap hda hoc hdy nhan biét cac dung dich khéng mau
g trong cac lo mat nhan sau: CH3COOH; C;HsOH; CgHe .
) ng dan:

X, g \ ~
MOi lo ra mot it cho vao 6ng nghiém lam m5u thir, déanh dau:
g gidy quy tim nhan biét CH;COOH ( g/ay quy tim hoa do).

0 2 mau con lai tac dung vdi Na, o nao cé phan (ng giai phdng khi,
2H50H con lai la CgHe.

': 2GHsOH + 2Na ——» 2C,HONa + H,
Viét phuong trinh thuc hién chudi bién héa theo sg do sau:

;.,. “> C,HsOH —> CH;COOH “) CH;COOC;Hs

i
]
ng dan:
N
Men rutju, nhiét do

M120¢

4
__(__)_) CZHSOH

g

7 2GHOH + 2CO,1

~NO o4

MNQL
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va c6 khéi Iugng riéng 0,9 g/cm’. Dung dich méi
phiéu. Cho biét khGi lugng riéng cua rugu etylic 13
riéng clia nudc la 1,0 g/cm?,

Hudng dan:

Ly 100 ml rugu da pha nudc.

Theo ddu bdi, taco: Vy, + V, = 100 (1)

it My, = 90; m; = 0,78v; + V; = 90 (2)

@t hop (1), (2) ta duoc 0,22V, = 10 - V, = 45,45

'heo dinh nghia d6 rugu thi rugu mdi c6 dd rugu 45,45°,

3 7. Thuc hién day chuyén hod sau bang cic phuong trinh hod hoc.

2.GHOH + O, _ Mengilim o\, COOH + H0

€0 d§ rugu bing bao

0,78 g/cm?, khéi lugng
Axit dac, nhigt ®4_>

% CH3COOH + C;HsOH CH;COOC;Hs + H,0

Nhiét do
4. CH;COOCHs + NaOH _ Nhétd 5 HOH + CHsCOONa

Cau 3. Thuc hién ddy chuyén hod sau béng cac phuadng trinh hod hoc (ghj 15
diéu kién néu cd):

CHe — D5 CHsOH — 25 CHiCOOH — 215 CH;CO0C;Hs
d @
CH;COONa
Hudng dan:

;_' 1 A ~ o~ by
vOi 1), Voi séng ) pat den (3). Axetylen—(—G)- Etylenﬂ P.E
1.GHe + H,0 125949 . cHOH "
. Gy 2 :

(4)
" il ] (8)

P.V.C <— CH,=CHCl Rugu etylic

2. CHsOH + O, —Meng#m , CH,COOH + H0

s H,CO0CHs + H0
3 CH3COOH + HO-C;Hs W CH3 25

udng din:
4. CH3COOH(dd) + NaOH (dd) e CH3COONa (dd) + H,0 . CaC 03 t P Coz
Cau 4. Hay giai thich tai sao khi quat gié vao bép cli vira bi tat, Iira sé bung

3y, nén s& 2.C0 +3¢ — cac, + 00
chéy. Khi quat gi6 vao ngon nén dang chay, nen se tat. : i

i ol 3.CaC; + 2H,0 — GH, + Ca(OH),
H ng n. . X )
— Khi quat gi6é vao bép cli vira bi tit, lugng oxi tdng Ién, sy chay dien 12 4. CH, + HQ CHy=CHA
manh hon va Iira sé bung chay . elis B . i e i
' Khi quat gi6 vao ngon nén dang chéy, nén tat la do ngon Itra cta nen ?ho ’CHz” EHC' @ "_" ( C‘Hz 'CHC| )
A -kh' ! t lugng gid vao nhidu s& [am nhiét do ha thap dét ngdt va nén bi tat » €O thé diéu ché axit axetic tir khi etilen dugc khéng? Néu dugc viét cac
nen Kni quat, uc YOV Ok A St C 0 ] 3
Cau 5. Cho cac chat CHsCOOH, H0, Na, Fe, 0,. Rugu etylic phan Ung dud I’ g :;lgh hoa hoc.
vdi chat nao? Viét phuong trinh hod hoc cla phan. ing. g9 aan: .
. : e axit
Hu'dng dan: IHH: CH; = CH, + H,0 —2' 5 cH.0H
CHsOH + CH;COOH 2% CH,C00CHs + HO ' B GHsOH + 0, —ES0, CHCOOH + H,0
9. Cho cic chit: Mg, K, 0,, CHiCOOH, Ca0, Ruoy etylic phan (ing dudc
ONa + H i B r N, U2, 3 ’ $ p g ¢
2GHOH + 2Na ——> 2GH; o chéit nao? Viét phuong trinh hoa hoc.
GHOH + 30, —— 200, + 3HO 5 Ong din:
. s » » o . y ~ . . tr6n Vl ml I’Lfdu € 1 H,SO
! thé tich rugu va nudc khong thay doi khi tr Ay : H:
Cﬁ:\'g?]yg:acit‘;’t vdi V, ml nudc ta duge mét dung dich c6 thé tich V. = Vy + H GHsOH + CH;COOH —*—> CH3CO0C,Hs + H,0

| ~AO~
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2. Cho 1 m3u Na véo rugu 40° thi Na tan c6 khi thoat ra.
PTHH:

2C2H50H + 192K ey R2CHsOK “# H,

CHOH + 30, ——> 2C0; % 3H0

Cau 10. Thuc hién day chuyén hoa sau b&ng cac phuang trinh hoa hoc ' 2C;HsOH + 2Na ——> 2C,HsONa + H,

2H,0 + 2Na —— 2NaOH + H,

N P e (3 (4) . ;l ’
T e L avetc - et i - 3. Suc khi etilen qua dung dich brom thi dung dich brom mat mau.

Hu'dng dan: CH,=CH, + Br, —> CH,Br — CH,Br
PTHH: CH,=CH, + H;0 (&b e, HOH | 13 C6 cac chét long: Dau an, dau hod, cdn 90°. Néu cich nhan ra timg

t long, chi dugc diing thém mét thudc thir, viét phuang trinh hod hoc.
Hu'dng dan:
g Na nhan ra con 90°, cd khi thodt ra:

HH:

C,HsOH + 0, —meneim_, CH,COOH + H0
C,HsOH + CH3;COOH 4_—1;—4__% CH3COOC;Hs + H,0

2C,HsOH + 2Na —> 2C,HsONa + H;
Cau 11. Hay lay thi du vé ung dung clia rucu etylic trong cac linh vuc:

1. Thuc pham

2. Y t& (duoc phdm)

3. Cong nghiép

4. Nhién liéu

4 x .

gr‘;dgugn:a;a rudu etylic trong cac linh vuc : | 1 (RCO0);C3Hs + 3NaOH —'—» 3RCOONa + C3Hs(OH);
1. Thuc phdm: Rugu uong. 1 14. Trinh bay phuong phap hoad hoc dé phan biét cac dung dich sau:
2. Y t& (duoic phdm): Con sét trung, dung moi hoa tan mét sb thudc. cozd, S;CC.arozd axit axetic, dung dung dich axit va dung dich Ag,0/NH.
3. Cong nghiép: Diéu ché mot s6 hoa chat: cao su, axit axetic... ng dx n: i ;
4. Nhién lidu: Chat dét trong phong thi nghiém, nhién liéu cho dong ca. ‘Trich mau thir, danh dau.

Cau 12. Néu hién tugng, viét phuong trinh phan Ung cho cac thi nghiém sat: 'Dung dung dich Ag:0/NH; nhan ra dung dich SICORPATES (ihan -Ling
1 Ch. 1 msq da véi vao giam an g guang lam xudt hién két tua tréng.
. Cho '

2C,Hs0H + 2Na—— 2C,HsONa + H,

2H,0 + 2Na —> 2NaOH + H,

ng dung dich NaOH vtra tao thanh nhén ra chat béo, chat béo tan trong
dlch NaOH.

‘-', THH:

2. Cho 1 mau Na vao rugu 40°. G0, PS priaoouio p gl S 5
3. Suc khi etilen qua dung dich brom. _ B b sacvarna knt Rl e O -
Hudng dan: )/ NH; nhan ra dung dich saccarozd, con lai 1 dung dich axit axetic:

: 1 mAu d4 voi vao gidm an thi da voi sui bot. !
;’T"‘C:o i 3 Ci2H22011 + HZOLH) CsH1206 + CgH1,06 (2)

glucozo  fructozo

H + CaCO; ——> (CH;C00),Ca + H0 + CO: '
2CH,CO0 3 n phadm tao ra cd phan (ing trang gudng theo phan (ing (1).

IRK L



Cau 15. Hay |ay thi du polime tu nhién va polime téng hgp.
Hudng dan:
1. Polime tu’ nhién : Tinh bdt, xenlulozd, protein, cao su thién nhién, to tam.
2. Polime téng hap : Polietilen, poli(vinyl clorua), to nilon, cao su Buna.
CAau 16. Cho cac chat cé cdng thirc cau tao: CH; — CH=CH,; CH,=CHCI.
Viét cong thirc cau tao cac polime tuong (ng.
Hudng dan:
ECHCHS o va +CH2—(IZH o

|
CH; Cl

Cau 17. Chat aminoaxetic (H,N-CH,~COOH) cd tinh chat cla mét axit. Viét
phuong trinh hoa hoc clia aminoaxetic vdi.

1. Dung dich NaOH.

2. Dung dich C;HsOH.

Hudng dan:

1. H,N—CH,~COOH + NaOH —— H,N-CH,-COONa + H,0

2. H,N—-CH,~COOH + C;HsOH <_H__—ﬂ—’ H,N-CH,~COOC,H, + H;0
Cau 18. Néu cach phan biét:

1. Td tdng hop va to tam.

3. Saccarozd va glucozo.

Hudng dan:

1. Td téng hop va td tdm: Dét 2 loai tg, to tdm coé mui khét cua protein.

2. Tinh bdt va xenlulozo: DUng iot nhan ra tinh bdt, hién tugng ho tinh bot
tlr mau trdng chuyén sang mau xanh.

3. Saccarozo va glucoza: Nhan ra glucozd bang phan (g trang bac.

2. Tinh b6t va xenlulozo.

290

PHAN 2: BAI TOAN HOA HOC
PHUONG PHAP

 Phuong phap bao toan nguyén t6

a) Phuadng phap

P uang phap bao toan nguyén t6 dua trén co s& dinh Iudt bao toan khéi

: "Trong nhiing phan ung hod hoc thong thuong, cac nguyén té hod hoc
bao toan". N6i mot cach don gian hon 1a : S6 nguyén tir cla nguyén t6 A
,k| trudc va sau phan (fng bang nhau < S6 mol nguyén tir cla nguyén t3 A
c va sau phan (fng bang nhau.

) V’ du ap dung

du 1. Cho m gam ancol don chirc A tac dung vdi kim loai K (dv) thu dugc
12 lit khi Hp. M3t khac, néu dét chdy hoan toan m gam ancol Acan 10,08
khl O; va sinh ra 6,72 lit khi CO,. (Céc thé'tich khi duoc do d dkto).

1, Tinh gia tri m

‘-Xéc dinh cng thirc phan tr cia A.

Hudng dan:

. Goi CTTQ cua ancol la ROH.
THH:
| 2ROH + 2K —» 2ROK + H,T (1)
f gia thiét va PTHH (1) ta c6:
W0 & 1,12 oo
! Nancol = ZnHz = 2X 22,4 = 0,1 (mol).
= Noxitrongancol = 0,1 mol.
~ Noxi trong co, = 2x 2’2’72 = 0,6 (mol).
| Noxi dung dé dét chay = 2 x 10,08 = 0,9 (mol).

22,4

Theo phuang phap bao toan nguyén tg, ta co:
Noxi trong nuse = (0,9 +0,1) = 0,6 = 0,4 (mol)

Nwse = 0,4 mol.

Theo dinh ludt bao toan khdi lugng, ta cd :
- m + 0,45x32 = 0,3x44 + 0,4x18
- —> m = 6,0gam.
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2. S nguyén tur C trong A:

nCOz Ih 0,3 1
Ny 0,1
S6 nguyén tr H trong A:
n
2x —HZE = 2x 0—4- = 8 4
Ny 0,1

Vay cdng thirc phan tir cua ancol A la C3HgO.

Vi du 2. P6t chay hoan toan 0,1 mol mét este don chiic can vira da V lit khi
oxi. San pham thu dugc gom 6,72 lit khi CO, va 3,6 gam nudc. Hay tim gia
tri cia V (cdc khi do dktc).

Hudng dan:
Cong thirc téng quat clia este don chirc la CH,0,.
Ap dung phuong phap bao toan nguyén t& ddi véi nguyén t6 oxi, ta co :

v 672 , 3,6

*+ —_— = et

e = 24718
LR

Vi du 3. D& d6t chay hoan toan 0,1 mol mét axit caboxylic dan chirc can
vira du V lit khi oxi (dktc) thu dugc 0,3 mol CO;, va 0,2 mol nudc. Tim V.

Hudng dan:

No trong oxi can d6t chdy axit = No trong €0, vanuse — Do trong axit
No trong oxi can d6t chidy axit = 03x2 04 = 01x2 = 0,6 (m0|)
Vay:V = % «22,4 = 6,72 (Iit).

2. Phuang phap bao toan khdi lugng

a) Phugng phap

Ndi dung cla dinh ludt bdo toan khéi lugng la: Trong mét phan ung hod
hoc, tong khéi Iuong cc chét tham gia phan ung béng téng khoi luong ci
san pham.

- Ap dung 1: V& trudc clia phuong trinh phan u’ng co bao nhiéu nguyén to
thi v& sau ciing c6 bdy nhiéu nguyén té do.

- Ap dung 2: V& trudc cla phan (g c6 bao nhiéu nguyén tir cia md
nguyén td thi vé& sau cling cd bdy nhiéu nguyén ti clia nguyén té do.

~ Av dung 3: DU cho trona cac phan (ng hoa hoc, cac chat phan (mg vdl
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VAR MITV DVVH Khang Viét

yu via dd hay du thi khéi lugng cac chat trudc phan (ng ludn bdng khéi
-; g cac chat sau phan (g (gdm san phdm cua phan ung vé chét au).

b) Vi du ap dung

4 Cho 2,48 gam hdn hgp hai ancol no, don chirc (hén hop A) tac dung
a du vdi kim loai Na thu dugc 672 ml khi hidro (dktc) va hon hdp hai
colat natri (hon hop B). Tinh khéi lugng hdn hap B.

g uﬁ’ng dan:

i oi cong thirc tong quét chung clia hai ancol 1a ROH.
THH: 2ROH + 2Na — 2RONa + H,
0,672

22,4
'. nNa phan ing = 0,06 mol,
' 0,06 x 23 = 1,38 gam.
neo dinh luét bao toan khdi lugng, ta c6 :

iMe=m, + my,

(1)

heo gia thiét: n,, - = 0,03 (mol)

> MNaphaning =

=248+ 1,38 -0,06 = 3,80 gam.
'; 5. Cho 6,76 gam hdn hop axit axetic, ancol metylic va phenol tac dung
@ du vdi kim loai kali, thay thoat ra 0,672 lit khi hidro (dktc) va dung dich
€6 can dung dich D thu dugc m gam chét ran. Tim gid tri m.
rong dan:
;‘3-- gia thiét, ta co:

_ 0672
. Beocndid
K phan ing = 0,06 mol
‘ K phan (ng = 2,34 gam.
-': 6176 2y 2134 = Mchat rgn + 0103)(2
Mchst rgn = 9,04 gam.
1 6. DE dGt chdy 16 gam hgp chat hifu co A can ding 44,8 lit khi O,, sau
1an (g thu dudc V lit khi CO, va x gam nudc vdi ti 1é s6 mol Muyo © Neo,

? + 1. Hay tinh V va x (cdc thé tich khi do & dkto).
udng dan:

‘"(1'6 phan (g :

X + 0, > CO, + H0

= 0,03 (mol).

(1)

. Talt )




1 duong hoc sinh giot a hoc® —Ca )

Theo bai ra ta cé: ny, = 2 mol

Dét nep, = @ > Ny, = 22

Theo dinh luat bao toan khéi lugng, ta co :

44a + 18ax2 =16 + 64 = 80
S asi= 11
Vay:V = 1x22,4 = 22,4 (lit); x = 2x18 = 36 gam.

Vi du 7. Hop chét X chlra cac nguyén t6 C, H, O. Ngudi ta dt chay 4,5 gam
X, sau d6 cho toan bd san phdm chay di vao binh dung nudc véi trong thi
thu dugc 5,0 gam két tua va 200 ml dung dich mudi 0,25M. Dung dich nay
6 khéi lugng 16n hon khéi lugng nudc véi da dung la 4,3 gam.

Hay xac dinh cong thiic phan tir cla X, (biét X cd cng thic phan tu trung
vdi cdng thue don gidn nhat).

Hudng dan:

Theo bai ra ta ¢6: n,, = 0,15 mol

= 0,15 mol.

Ta c6: (M + Mg, + My, =

- N¢

Mesco, ) = (M + 4,3)

- My = 2,7 gam.

27

18

- ny = 0,15x2 = 0,3 (mol).

Tong khéi lugng C va H trong 4,5 gam X la:
0,15x12 + 0,15x2 = 2,1 gam.

21 = 2,4gam

= fyo = = 0,15 (mol)

- mo trong 4,5 gam X la: 4,5 -
2,4

= o =

= 0,15 (mol).

Vady:nc:ny:no = 0,15:0,3:0,15 = 1:2:1
Céng thirc don gian nhat cua X la CH;0
— CTPT cla X la CH,0.

Vi du 8. Hn hagp X gom 0,1 mol C;H4(OH); va 0,2 mol chat Y. D& dét chay
hoan toan hén hgp X can 21,28 lit O, (dktc), thu dugc 35,2 gam CO; va

NS A

ty TNHH MTV DVVH Khang Vi¢t

19 8gam H,0. Néu cho hén hgp X tic dung hét vdi Na thu dugc 8,96 |it
4, (dktc). Hay xac dinh cbng thirc phan tir, céng thirc ciu tao va goi tén Y.
Hudng dan:

,Theo gia thiét, ta co:

21,28
my=352+198- ——x32=246
22,4 .

" m,=24,6-6,2 =184 gam
1 18,4

" o:

SG moI CO; sinh ra khi d6t chay 0,1 mol C;Hs(OH), 1a 0,2 mol.
> S6 mol CO; sinh ra khi d6t chay 0,2 mol Y a:
0,8-0,2 = 0,6 (mol)
k S6 nguyén tr Ctrong Y = 3.
Aat khac, s6 mol hidro sinh ra khi cho 0,2 mol Y tac dung vdi Na la :
> 04 - 0,1 = 0,3 (moal)
» Y63 nhém-OH — Y la glixerol.
huang phép trung binh
) Phuang phap
. Phuong phap s6 nguyén ti trung binb.
Day la phuong phap hay dudc st dung trong qué trinh giai cac bai tap
€d, thudng &p dung cho hon hgp hai hay nhiéu chét cling day dong dang
céc chét c6 cling CTTQ (cédc ancol, axit.. .) hodc m& rong ra cho ca dang
p gom hidrocacbon va hgp chét hitu co 6 chfa nhém chic. Dé giai
g bai tap nay, ta chuyén hon hgp thanh mét chét "tuong duong' véi s6

tr C (hodc s6 nguyén tu H,...) trung binh la 1, khi da tim dugc @ sé

Ugc s& nguyén tir C (hodc s6 nguyén tu' H,.. .) clia céc chéat trong hon hop
a0 cac dir kién khac clia dé bai.

Cac cong thirc vé gia tri trung binh:

92 (g/mol).

S m) n, +M,n
M= T - M 22 V6iM <M <M,
;1% n, +n,
X0, + XN 3 »
=.¥_2_2_; véing<n <n,
1 Xy + X,
A




* Bdi dudng hoc sinh giéi Héa hoc 9 —Cao Cu Giac :

b. Vi du ap dung
Vi du 9. Cho 15,6 gam hdn hgp hai ancol no, don chirc, ké ti€p nhau trong

d3y dong dang tac dung vdi hét véi 9,2 gam Na. Sau phan ung thu dugc

24,5 gam chat ran.

Tim cdng thirc ctia hai ancol.

Hudng dén:

Goi 1 la s6 nguyén tir C trung binh cla hai ancol

—» CBng thirc phan tr chung cta hai ancol no, don chic la CiH,;,,0H.

PTHH:

G i %Hz

CH,,,OH + Na — CiH,;,ONa (1)

Theo dinh luat bao toan khdi lugng, ta co :

Mhidro = 156 + 9,2 — 245 = 0,3 gam.
0.3 .2 = 0,3 (mol)
Ta co: (14n +18) = 10536 52

> A =249 man <n<n
> =2, np=3
—» Hai ancol d6 1a C;HsOH va C3H;OH.
Vi du 10. DSt chay hoan toan 0,15 mol hdn hop A gém hai axit cacboxylic no,

¢6 s8 nguyén tir cacbon han kém nhau mdt nguyén tir thu dudc 5,6 it khi

CO, (dktc). M3t khac, dé trung hoa 0,45 mol hén hgp A can 1,0 lit dung
dich NaOH 0,75M. Xac dinh CTPT hai axit.

Hudng dan:

Goi CTTQ cla hai axit la: C;H,. , ~(COOH)-
5,6
22,4
= 0,75x1,0 = 0,75 mol

Theo gia thiét, ta c6 ne,, = = 0,25 mol;

NnaoH
S6 nguyén tur C trung binh cla hai axit la:
0,25 5

fi= i

0,15 3

V IJDVVH K a"lg(

"5‘6 nhom chirc trung binh cta hai axit:

=75 D

m=——==.

4 0,495 '3

i _» Hai axit d6 la HCOOH va HOOC-COOH.

du 11. Cho 3,075 gam hdn hdp hai ancol no, don chirc tac dung Vi Na dur,
,. u dugc 0,672 lit khi hidro (dktc). Mat khéac, khi d6t chdy 6,15 gam hdn
hop trén rdi cho toan bd san phdm chay lan lugt di qua binh 1 dung axit
sunfuric dac, du va binh 2 dung KOH rdn, du. Tinh d6 tdng khéi lugng cua
mdi binh.

Hudng dan:

Goi CTTQ chung cua hai ancol no, don chic la C;Hys,,0H.

|
&

H: CHyp OH + Na — CHy,ONa + %Hz *)
' s : 0,672
meo baira,tacd: n, = —— =
. = 554 0,03 (mol).
> Nhdn hop ancol phan Ung véiNa = 0,03 x_2 = 0,06 (mOI)-

Nhén hop ancol dem détchsyy = 0,06 x2 = 0,12 (mol).
‘mmm = (14n +18) = (6):1; =,51,25
B n = 2,375.
Chi @6t chay hai ancol:
PTHH: C.H,y,,OH + 1,570, » CO; + (A + 1) H,0  (*¥)
Theo bai ra: ne,, = x0,12 = 2,375x0,12 = 0,285 (mol)

- Ny = (n +1)x0,12 0,405 (mol).

rD{S tang khéi lugng cua binh mét chinh 1a khéi lugng nudc sinh ra khi dét
y 6,15 gam hon hap la:

| 0,405 x 18 = 7,29 gam.

“ D6 tang khdi lugng binh hai chinh la khdi lugng CO, sinh ra khi d6t chay
5 gam hon hop la:

0,285 x 44 = 12,54 gam.

du 12. DSt chay hoan toan mét hdn hgp gdm 2 hidro cacbon dong déng
lién tiép ngudi ta thu dugc 20,16 lit CO, (dkc) va 19,8g H,0. Xac dinh cong
? u‘c phan tir clia 2 hidro cacbon va tinh thanh phan % theo s6 mol cua
mdi chat.

~ O~
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Hudng dan:
Theo bai ra:
20,16
ncoz = 72’—4' =0,9 (mOl)
19,8
Mo =g T =1,1 (mol)

Ta c6: ny,o > Neo, chifng t6 2 hidro cacbon la dong dang ctia ankan.

P&t cong thirc phan tir tuong duong cua hon hop 2 dong dang ankan
CH

= 2(n<n<n+1)
Theo phuang trinh phan (ng chay:

3n+1

G "0 nCO, + (n + 1)H,0

n 2n+2

X nx (n+1)n (mol)
Tacod: x=(n+1)x-nx=1,1-0,9=0,2 mol

0,9 '
0,2
Vay cdng thirc phan tir 2 ankan C4H;g va CsHya.

4+5

VAn=0,9=>n=—-~2=4,5

Vin=

= 4,5 dé dang suy ra s6 mol 2 chat b&ng nhau.

Vay: %C4Hyo = %CsHy; = 50%

VH H NV

V IDDVVH K

ang Viét

Theo phuong trinh phan (ng:

C.H,. OH+ %o — nCO, +(n +1)H,0 )
A;H2504 déC hat nude
. 2KOH + CO; — K,CO3 + H,0 )
i
1 1
f i CH,;,,OH+Na —» C.H,. ONa + 2H (3)

4

o (3) s6 mol hén hap 2 ruou:
0,672

Ny =20, =2, —/—— =
= 2, = 2,252 = 0,06 mol
phan tir lugng trung binh clia rugu béng:
—= 3075
M==""2_51
0,06 =

a co: 14n+18 = 51,25 > n = 2,375

) ran=2 m-=3.

TPT 2 rugu: C;HsOH va CsH,0H

heo (1) ta co:

- Khi lugng binh 1 tang = m,,,, = 0,06(2,375 + 1).18 = 3,645g

- Khéi lugng binh 2 téng = Mo, =0,06.2,375.44 = 6,279

14. Pé trung hda a gam hdn hgp 2 axit dong dang lién tiép cla axit

mic can dung 100ml dung dich NaOH 0,3M. M&t khac, dem dét chay a
hén hop axit dé va cho san pham [an lugt di qua binh 1 dung H,S0,
dc va binh 2 dung KOH. Sau khi két thic thi nghiém ngudi ta nhan thay
NOI lugng binh 2 téng Ién nhiéu hon khéi Iugng binh 1 13 3,64 gam. Xac
inh CTPT clia cac axit.
luéng dan:
)at CTPT axit I: C,H,n+;COOH

tCTPT axit II: C\Hym+1COOH

it CTPT tudng duong 2 axit trén: C.H,..,COOH

Vi du 13. B3t chay 3,075g hdn hgp 2 rugu dong dang cla rugu metylic va
cho san pham [an lugt di qua binh mét dung H,SO4 déc va binh hai dung
KOH rén. Tinh khdi lugng cac binh téng lén, biét rdng néu cho lugng rugu
trén tac dung vdi natri thdy bay ra 0,672 lit hidro (dktc). Lap cong thirc
phan tur 2 rugu.

Hudng déan:

Dat CTPT rugu I 1a C,Hq4+10H

Pat CTPT rugu II 1a C\Ham+1OH

Bat CTPT tuong duong 2 rugu trén la CH,. OH

(l<n<n<m=n+1) (Osn<n<m=n+1)

n, m: nguyén n, m: nguyén
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Theo cac phan (ing:
C-H,- .COOH +NaOH —» C-H - .COONa +H,0

n' 2n+1 n 2n+1
C:Hyp,,COOH + s 0, » (n+1)CO, + (n+1)H,0

H,S04 déc hat nudc.

CO; + 2KOH — K,CO3 + H,0
Theo (1): Ny axt = Nnaon = 0,3.0,1 = 0,03 mol
Theo (2): 0,03(n +1)44 - 0,03(n +1).18 = 3,64

—>n=3,67
Nhuvayn=3, m=4
Cong thirc phan tir cac axit la: C3H,COOH va C4HyCOOH.

C. BAI TAP AP DUNG

Bai 1. Cho 5,6 lit etilen (J dktc) tac dung Vvéi H,0 (0 axit lam xuc tac) thu
dugc 9,2 gam rugu etylic.
1. Viét phuong trinh phan (fng xay ra.
2. Tinh hiéu sudt cta phan (rng trén.

Bai 2. DSt chdy hoan toan 3,0 gam chét hitu cg A thu dugc 6,6 gam khi CO;
va 3,6 gam H,0. Cho biét khdi lugng mol clia A la 60,0 g/mol.
1. Hay xac dinh cong thlrc phan tr cia A .
2. Viét cong thirc cau tao cd thé o cua A, biét A cd nhom —OH.

Bai 3. Biét khdi lugng riéng cuia rugu etylic a 0,78 g/cm?, khéi lugng riéng cua
nudc 1a 1,0 g/cm®. C6 rugu etylic 80°, lam thé nao dé pha thanh rugu etylic 30°?

Bai 4. Ba chat hitu co: A, B, C cd chung cdng thirc don gian nhat. Phan tl}f
khdi ctia A gdp 3 lan B va gdp 6 lan C. b6t chay hoan toan V lit C can V “}
0, sinh ra V lit CO, va V lit hai nudc (cac thé tich do & cung diéu kién nhiét
do va ap suat). )
Hay xac dinh cong thic phan tir A, B, C. (Biét A, B la 2 chét hiu co @
nhiéu ung dung va duoc hoc trong chuong trinh Iop 9) .

Bai 5. D6t chay hoan toan 1,15 gam mot chat hiftu cg X, sau phan Ung thu
dugc 1,12 lit CO, (dktc) va 1,35 gam H,0.
1. Viét phuong trinh hod hoc cta phan (rng.
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2 Xac dinh coéng thirc phan tir clia chat hitu co X. (Biét ti khdi hoi cua chét
m/u co' 50 Vdi khi O; la 1,4375).

l 6. Cho dung dich axit axetic (CH;COOH) téc dung hét véi 300 mi dung
dich NaOH 0,5M.

1. Viét phuong trinh hod hoc cua phan (ing.

-'2 Tinh s& gam axit axetic da tham gia phan (ing.

T’nh s6 gam mudi CH3COONa tao thanh.

7. HOn hap A gom hai este no, don chirc. D6t chay hoan toan m gam hén
la gp A thu dugc 18,0 gam nudc. Thuy phan hoan toan m gam hon hap A
thu duoc hon hop B chira 2 axit va 2 ancol. DGt chay hoan toan 1/4 Iugng
hon hop B, hdy tinh thé tich khi CO, thu dudgc (dkto).

8 Cho 1,52 gam hon hop hai ancol don chirc tac dung véi Na (vua du)
thu dugc 2,18 gam chét ran va V lit khi H; (dktc). Tinh V.

'9 Cho 15,4 gam hdn hop C;HsOH va C,Hs(OH), téc dung véi mét luong
kim loai Na vira du thay thodt ra 4,48 lit hidro (dktc) va dung dich mudi D.
:m can dung dich D thu dugc x gam mudi khan. Tim gia tri x.

1 0. Cho 2,48 gam hén hop hai ancol dan chirc tac dung vdi kim loai Na

a du thdy thoat ra 0,672 lit khi (dktc). Tinh khéi lugng hon hdp natri
eolat thu dugc.

11, D&t chdy hoan toan hén hgp X gém 0,1 mol etylen glicol va x mol
Jlixerol can dung 21,28 lit khi O, (dktc), sau phan (g thu dugc 17,92 it khi
0, (dktc) va 19,8 gam H,0. Tim x.

112, Trung hoa 16,6 gam hén hgp A gom axit axetlc va axit fomic bang
] lung dich NaOH thu dugc 23,2 gam hdn hgp mudi. Hay tinh thanh phan %
/€ khéi lugng cla hai axit trong hdn hap A.

3 Lén men a gam glucozd vdi hiéu suét 90,0% thu dugc V lit khi CO,
dktc). Suc toan bd lugng khi CO, d6 vao nudc véi trong du thu dugc 10,0
jam két tua, khoi lugng dung dich giam 3,4 gam. Tim a.

‘ﬂ 4. Cho 20,15 gam hdn hgp hai axit no don chirc A tic dung vdi dung
ICh Na,CO; (vua du) thu dugc V lit khi (dkto) va dung dich mudi B. C6 can
ung dich B thu dugc 28,95 gam mudi khan. Tim V.

5. Cho 10,08 gam hdn hgp hai axit no, don chiic tac dung véi dung dich
2C0; thu dudc V lit khi CO, (dktd) va dung dich D. C8 can dung dich D thu
Ugc 14,48 gam hon hgp mudi khan. Hay xéac dinh V.

'16. Cho 0,2 mol hén hgp hai ancol don chirc cé khéi lugng 7,8 gam tac
dung véi 18,0 gam axit CH3COOH (dun ndng, cd H»S04 dac lam xuc tac).
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Tinh khéi lugng este thu dudc (biét hiéu suat cua phan ung este hod la 60%).

Bai 17. Hoa tan 126 gam axit C,H,(COOH),.2H,0 vao 115 ml ancol etylic (O =
0,8 g/ml) dugc dung dich D. Ldy 10,9 gam dung dich D cho tac dung vg;
kim loai Na (wa du), san pham cua phan (fng la chat ran A va 3,36 lit khy
hidro (dktc). Tinh khéi lugng chat ran A.

Bai 18. Cho hdn hop X gdm ba ancol A, B, C (theo thu tu khdi luting mol tang dén).
Pun néng hdn hop X véi axit H,S04 dic & 170°C chi tao ra hdn hop Y gom
hai anken D, E va nudc. D&t chay hoan toan 1,0 lit hén hgp Y can 3,75 |it
0, (dkto).

1. Tim cong thic phan tur cua A, B, C, D, E.

2. Tinh thanh phan % vé thé tich clia cac chat trong hdn hop Y.

(Biét rdng thé tich anken co s6 nguyén tu C Ion hon chiém khoang tu' 20%
dén 30% thé'tich hdn hap Y).

Bai 19. Tl cacbua canxi va cac hoa chat can thiét hdy diéu ché axit axetic.

Bai 20. Trinh bay 3 phuong phap san xuat axit axetic.

Bai 21. CS 4 hdp chét hitu cd, mdi chét cd tinh chat hda hoc sau:
~ Hdp chét A tac dung véi Na, giai phdng khi hidro; chdy dé dang khong
khi, toa nhiéu nhiét.
~ Hop chat B tham gia phan (g thly phén, tao ra axit hitu cd va glixerin.
— Hop chét C tac dung vdi Na giai phong khi hidro; téc dung vdi kiém tao
mudi; tac dung vdi mudi cacbonat giai phdng khi.

— Hop chat D khéng tham gia phan (tng cong vdi dung dich nudc brom,
nhung khéng tham gia phan (rng thé véi brom long.

a) Hay cho biét tén va cdng thirc hda hoc ctia cac hgp chat hitu co.

b) Viét tat ca phuong trinh héa hoc cla cac phan (ing dé minh hoa nhing
tinh chat hoa hoc da@ mé ta d trén.

Bai 22. DAt chay hoan toan 3 gam chét A thu dudc 2,24 lit CO, & diéu kién
tiéu chudn va 1,89 nudc. Ti khéi hoi clia A véi metan la 3,75. Tim cond
thirc ciu tao cla chat A, biét rang chat A tac dung vai dung dich NaOH.

Bai 23. D& dét chay hoan toan mét lugng chat hitu co X phai dling 5,04 lit ox
(dktc) thu dudc 0,15 mol CO, va 3,6g H,0. Ti khéi hai clia X so véi hidro I
30. Tim céng thirc phan tir cua X.

Bai 24. Hoa tan hoan toan 63g mét hdn hop gom 2 axit CoHznsiCOOH V2
CrmHam+1COOH vao mét dung méi tro (nghia la dung méi khong tham gia
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- phan rng trong céc thi nghiém dudi day), thu dugc dung dich X. Chia X ra
thanh 3 phan that déu nhau, rdi tién hanh cac thi nghiém sau:

. — Thinghiém 1: Cho phan 1 tac dung véi NaOH vira du, thu dugc 27 ,6g mudi.

~ — Thi nghiém 2: Thém a gam rudu etylic vao phan th{r 2 rdi cho tac dung
- ngay vdi lugng du' Na.

" — Thi nghiém 3: thém a gam rucu etylic vao phan th(r 3, dun néng mét thei
gian, sau do lam lanh r6i cho tac dung vdi thi nghiém 2 13 1 /68 lit (dktc).
Gla thiét hiéu sudt phan (g tao ra este clia cac axit 1a bang nhau. Tinh s6
gam este tao thanh,

i 25. Khi dot chay hoan toan 1,1g chat hitu co E ngudi ta thu dugc 2,2g
4*. va 0 gg HZO

‘.“: Xac dinh cong thirc don gian nhéat cla E.

{_ Xac dinh CTPT néu biét thém réng E 1a este clia mét axit hitu co dgon
chic va mot rugu don chrc.

Viét cac CTPT ma este E c6 thé co.

)‘Dun 4,49 chat E vdi dung dich NaOH du cho dén két thic phan (g,
Ngudi ta thu dugc 4,1g mudi. Xac dinh CTCT ding va tén cua E.

'26. Chat A la este tao bai mét axit no don chirc va mét rugu o dan chlre.
khéi hai clia A déi vdi khi cacbonic 3 2.

.‘ Xac dinh CTPT chat A.

»_. Bun 1,1g chat A vdi dung dich KOH du ngudi ta thu duoc 1,49 mudi.

Kac dinh CTPT va tén chat A.

27. Dung dich X c6 chira 2 axit no don chirc ké tiép nhau trong ddy dong

lang. e trung hoa 50ml X can 40ml dung dich NaOH 1,25M. C6 can dung

ch sau khi trung hoa ngudi ta thu dugc 4,52g hon hgp mudi khan. Hay

i dinh CTCT, tén va ndng do mol/I clia ting axit trong dung dich X.

28. Cho glucozd Ién men thanh rugu etylic. Toan bd khi CO; sinh ra trong

ué trinh nay dugc hdp thu hét vao dung dich Ba(OH), du tao ra 49,259

~ tUa. Hay tinh khéi Iugng glucozo, biét hét hiéu suat qua trinh I1én men

lat 80%.

._:29. Cho 2,5 kg glucozo chira 20% tap chat Ién men thanh rugu etylic.

frong qua trinh ché bién, rugu bi hao hut mat 10%.

) Tinh khéi lugng rucu thu dugc.

) Néu pha lodng rugu dé thanh rugu 40° thi thu dugc bao nhiéu lit, biét

[ang khéi lugng cla rugu etylic nguyén chat 1a 0,8g/ml.
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Béi 3°I
1. Polime X chira 38,4% cacbon; 56,8% clo va con lai 1a hidro vé khg

lugng. Xac dinh cdng thic phan tu, viét cong thirc cdu tao cla X va goj
tén, cho biét trong thuc t& X dung dé lam gi ?
2. T metan va cac chét vo co can thiét khac. Hay viét cac phuong trinh
phan (g héa hoc (ghi rd diéu kién) dé diéu ché X ndi trén.

Bai 31. Cho 2000g duding glucozd chifa 10% tap chat Ién men rugu, trong
qua trinh ché bién, rugu bi hao hut mat 20%.
a) Tinh khdi lugng rugu thu dudc.
b) Néu pha lodng rugu dé thanh rugu 20° thi s& dugc bao nhiéu lit, bict
rugu nguyén chat cé khdi lugng riéng la 0,8g/ml.

D. HUONG DAN GIAI
Bai 1.
Theo dé bai ta co:n
5 6

= |
22 : 0,25 (mol)

n C2H4

H,SO, lodng

CHy + H,0 ———— CszOH

Theo ptpu: Neueon = Nepry = 0,25 (mol)

Khéi lugng rugu sau phan ing la:

mCZHSOH =0,25.46 =11,5(9)

Hiéu suat cta phan (g trén la:
9,2

H% = —2£..100 = 80%
11,5 i

Bai 2.
1. Vi A tac dung véi O, sinh ra CO; va H,0 nén A c6 cac nguyén t6 C, 1
6 thé c6 0. Goi cong thirc téng quat cua A la GH,0, .
Pt chay 3,0 gam A dugc 6,6 gam CO; va 3,6 gam H,0 .
Vay: mc trong 3,0 gam A la (6,6 : 44)x 12 = 1,8 gam
my trong 3,0 gam A 1a (3,6 :18) x2 = 0,4 gam
—» Khéi lugng O ¢ trong 3,0 gam A la:
3,0-1,8-0,4 = 0,8 gam
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Vay: x = (60x1,8):36 = 3

= (60x04):3 = 8

= (60 x0,8) : (16 x3) =

*', Cong thirc phan tr cta A 1a: C3HgO .

). Cong thirc cdu tao cla A cé thé cd la:
q 3— CH,—CH, — OH hodc CH; — ?H CH;
OH

;A‘
a str can pha 100 ml rugu etylic 30°. Can c6 30 ml rugu nguyén chat thém

z

audc cho du 100 ml. Theo dau bai dé cé 30 ml rugu nguyén chat can lay
30 100/80 = 37,5 ml rugu 80°.

cach pha nhu sau:

37,5 ml rugu 80° cho vao 6ng dong roi thém nudc cho du 100 ml ta
juge rugu etylic 30°.
4

'heo gia thiét, dot C sinh ra CO, va H,0, vay goi cong thirc tdng quat ctia C

‘QHYOZ

H:cxHyOz i (X+%—§J02—L) xCO, + %Hzo

d‘éubéi:x=%=1—>x=1;
y=2;
¥i %

X+——— = =

% l=z=1

6ng thiic C: CH,0, c6 Mc = 30

> M, =180, My = 60.

fi A, B, Ccé cling cong thirc don gian nhét :

,a thirc thuc nghiém cla A 1a (CH,0), thoa man véin = 6

TPT (A): CgH1205 (glucozo).

-0ng thrc thuc nghiém cla B la (CH,0)n, thoa man véim = 2.
-IPT (B): C,H40, (axit axetic).
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Bai 5.
1. Phuong trinh hod hoc :

PTHH: GH,0, + (x+%—§-)02 el + —%HZO *)

2. Khéi lugng C trong 1,15 gam C,H,0;:

ﬁ12 = 0,6 gam
22,4
Khdéi lugng H trong 1,15 gam C,H,0;, la:
1,35
- —.2 = 0,15gam
18 g

Khéi lugng O trong 1,15 gam CH,0;, la:

1,15 - (0,6 + 0,15) = 0,4 gam
Khéi lugng mol cta C,H,0, la:

M = 1,4375.32 = 46 (gam/mol)
Tu cbng thirc C,H,0, , ta tinh dudc:

L 0,646 "
14548 5
y= 01546 .
1,151 :
, . %6-12+61) _
16
— cdng thirc phan tir chat hitu cd X la : CHegO.
Bai 6.
1.CH;COOH + NaOH —> CH;COONa + H,0
2.S6molaxit = s6molNaOH = 0,3.05 = 0,15 (mol)

= Khéi lugng clia CH3COOH la 0,15 .60 = 9 gam
3. S6 gam mudi : 0,15.82 = 12,3 gam.

Bai 7.
Theo gia thiét, ta co:

Ny,o = 1,0 mol; do hdn hop A chira hai este no, dan chirc nén ti ¢

nguyén tnc:ny=1:2
- N, = 1,0mol

20A&

Ap dung dinh luat bao toan nguyén t& C ta thy:
\.‘" NctrongmgamhdnhgpA = Nctronghdnhgp B = 2 Mol.
Do dé, khi d6t chay 1/4 Iugng hén hop B ciing nhu' dét chéy 1/4 Iugng hén

hop A thi lugng CO; thu dugc nhu nhau

> Neo, thu dugc khi dét chy 1/4 lugng hdn hop B 1 0,25 mol
Veo, = 0,25x 22,4 = 5,6 (lit).

j0i 6 mol H, sinh ra I3 x, ta c: 1,52 + 23 x 2x = 2,18 + 2x
»X = 0,015.

5

Gy: V = 0,015 x 22,4 = 0,336 (lit).

1€0 gid thi€t: Nnapnining = 2, = 2x 0,2 = 0,4 (mol).

- dinh luat bao toan khéi lugng, ta c6 :
15,4 o 23 X 0,4 = mmu6] + 2 X 0,2 - mmu6| = 24,2 gam.

0.

1eo d inh Iudt bao toan khéi luong, ap dung ta cé:
patri ancolat = 2,48 + 0,06 x23 - 0,03x2 = 3,80 gam.

€0 bai ra ta co:
! 17
Mo, = % x 44 = 35,2 gam;
k. 21,
Moy = o x32 = 30,4 gam.

1e0 dinh luat bao toan khdi lugng, ta ¢ :

- Metylen glicol + Mgiixerol + Moxi = Mpyge + Meacbonic

T.“(0,1 x 62 +ax92+ 30,4) = (19,8 + 35,2)

2 = 0,2 mol

2.

3 CO:

U 1 mol axit chuyén thanh 1 mol mudi thi khéi Iugng téng 22,0 gam.
hGi lugng mudi ting so vdi khdi lugng axit la:

¥ 23,2 -16,6 = 6,6 gam.
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6,67 "
— DNpaiaxit = e 0,3 (mol)

2l ., . |60x + 46y = 16,6
Ta c¢6 hé phuang trinh : - e 00

Giairatadugc: x = 0,2vay = 0,1

= Mgycoon = 12 gam
= % Meyyco0n = i}:—GxIOO% = 72,29%,;
Y%mMucoon = 27,71%.
Bai 13.
Ta cd Myggam = My - mco,

- Mg, = 10 - 3,4 = 6,6 gam;
Neo, = 0,15 mol
PTHH:
CeHi120s — 2C0;, + 2C,HsOH

0,075 x180x100
Mglucozs = 90

= 15,0 gam.

Bai 14.
PTHH: 2RCOOH + Na,CO; — 2RCOONa + CO; + H,0 )
Ta thdy, theo PTHH (*) thi: i
Khi 1,0 mol CO, bay Ién, khdi lugng ciia mudi RCOONa tang so vdi khol
lugng axit 1a 44,0 gam.
Theo dé bai:
Am = 28,95-20,15 = 8,8 gam.
5>V = 02x22,4 = 4,48 (Iit).
Bai 15.

Ta thdy: cir 1 mol CO, bay lén thi khéi lugng hdn hgp mudi thu dudc

téng so vdi khéi lugng axit ban dau la 22,0 gam

_ 14,48 -10,08
T ST TS oy

V = 0,2x22,4 = 4,48 (Iit).

= 0,2(mol);
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ai 16.
PTHH:

0
CH;COOH + ROH 12304t

CH;COOR + H,0 (*)
- Ta thay: Nao = 0,2 mol < Newycoon = 0,3 mol. Vay ta tinh s& mol san

'pham theo ancol.

. Theo PTHH (*) ta thay:

€U 1 mol ancol chuyén thanh 1 mol este thi khéi lugng téng:

5 59-17 = 42 gam

Khi chuyén 0,2 mol ancol thanh 0,2 mol este thi khéi lugng téng:

1 0,2x 42 = 8,4 gam.

Khéi Iugng este sé thu dudgc theo Ii thuyét la:

: 7,8 + 84 = 16,2 gam.

Do hiéu sudt cla phan (g este hod Ia 60,0% nén khéi lugng este thu dugc
thuc té la:

60
161 2x — = 9, 72
* 100 bl

B 7-
Khéi Iugng clia 115 ml ancol etylic la:
115 x 0,8 = 92 gam.

126 + 92 = 218 gam.
\ 10,9 92
! = ——=x— = 0,1(mol
s>~ 518 %76 el

s H:
i

Mp

CaHo(COOH), + nNa — C,H,(COONa), + -;-Hz (1)

H0 + Na — NaOH + %Hz @)
B GHoOH + Na — GHONa' + %Hz 3)

hét ran thu dugc sau phan (fng gém C;Hp(COONa),, NaOH va C;HsONa.

a thay:

U 1 mol H, bay Ién, khéi lugng ctia chat rin sau phan (g téng so Vdi khdi
I0ng cua dung dich D 13 : 2(23 - 1) = 44 gam.
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3,36
22,4

Khéi lugng hdn hgp rdn A tdng so vdi khdi lugng dung dich D la:
0,15 x 44 = 6,6 gam
- ma = 109 + 66 = 17,5gam.
Bai 18. Khi dun néng hdn hdp ba ancol chi cho ra hai anken va nudc chiing to by
ancol nay déu 1a ancol no, don chirc va cd hai ancol la déng phan cla nhay,
Goi cdng thirc chung cla ba ancol la : C;H,;,,0H.

Theo gia thiét: ny,, = = 0,15 (mol)

CaC; + 2H,0 = GH, T + Ca(OH)z

CH; + Hy —5 C,H,
PdCl, /CuCl,

CoHy #.0; > CHsCHO

CH4CHO + % 0, —* 5 CH,COOH

; m.
— Phudng phép 1.
] San xuat CH3COOH tur axetat natri phan (tng véi H,SO4

" 2CH;COONa + H,S04 — 2CH3COO0H + Na,S0,
— Phuong phép 2.

H, S0, dic

CiHy5,,OH 170°C

CﬁHZﬁ o+ HzO

Gl %"oz > fCO; + fiH0

Gia st d6t chay 1 mol hdn hap (X). -
(CSHIOOS)n = nHZO _Z'J_)nCeH1205

Ta thily no, = 22 x Munken = 3,75 = i = 2,5 %
CeH1206 ———"— 2C,HsOH + 2CO, 1

2
Trong hdn hap (Y) phai cé C;Hg = (A) 1a CHsOH.
Goi cdng thirc phéan tir cia anken con lai la CoHan.
C.Hz, + 1,5n0; = nCO; + nH,0
CoH4 + 30, - 2C0; + 2H,0
Goi 56 mol clia C;H4 va CoHa, trong 1 mol hon hgp (Y) fan lugt 1a a va b.
Tacd:a+b=1va2a+nb=25

! CoHsOH + 0, —M<MEim 5 oy COOH + H,0
- Phuang phap 3.
i San xuat CH;COOH di tur CoHg:

CoHy + H,0 —28¢ 5 C,H,OH

CoHsOH + 0, —meneifm _ ~ COOH + H,0

0,5
== =7 ‘
i 20% dén 30% tdng s6 mol hon hap ) Tén va cong thirc hda hoc:
& ; L A i ) , c
I()Yo) 5‘2 e o o e ST = Hop chat A: Rugu etylic C;HsOH.
nén:

- Hop chét B: Chét béo (C;7H3sCO0)3CsHs

- Hop chat C: Axit axetic CH;~COOH

- Hop chat D: Benzen CgHs

) Cac phuong trinh phan (g minh hoa:

: Hgp chat A:

2CH3—CH,0H + 2Na — 2CH-CH,ONa + H, 1
: C,HgO + 30, — 2CO; + 3H,0

~ Hop chét B:

(C47H35C00);3C3Hs + 3HOH — 3C;;H35—COOH + C3Hs(OH)3
211

02<b<03e02< 2> <03
n-2

=37<n<45=>n=4
Vay D va E cd cling cdng thirc phan tir CsHg
= B, C ¢6 cling cdng thifc phan tir la C4HsOH. Céc ancol B, C tach nuidc tad
ra cung mét anken C4Hs.
Nén B 1a 2-metylpropan-1-ol ;

C la 2-metylpropan—-2-ol.
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— Hop chét C:
2CH;—COOH + 2Na — 2CH;—COONa + H, 1

CH3—COOH + NaOH — CH3;—COONa + H; 1
2CH;—COOH + Na,CO; — 2CH;—-COONa + H,0 + CO, 1
— Hop chat D:

CgHg + Br, — 28 5 C.H—Br + HBr

Bai 22.
Neo, =2,24:22,4=0,1(mol)

Trong 1 mol CO, c6 12g C
Vay 0,1 mol CO, c6 1,2gC
Myo =1,8:18=0,1 (mol)

Trong 1 mol H,0 c6 2g H

Vay 0,1 mol H,0 ¢6 0,2g H.

Vi mc + my = 1,4g < my; do d6 chat A co chira oxi.
Mo=3-1,4=1,6/(q)

Dat cong thuc la CH,0..

Theo dé bai ta co: My = 3,75. 16 = 60

Su ralz_x.—i. .16_2 @
Ao e g e

Giairataco:x=2;y=4;,z=2.

Chat A co cong thirc phan tir la C;H40;

Vi chét A tac dung vdi dung dich NaOH nén c6 cdu tao la:
CH3;COOH hodc HCOOCH; (este)
CH3;COOH + NaOH — CH;COONa + H,0
HCOOCH; + NaOH — HCOONa + CH3;0H

Bai 23.
No, = 5,04 : 22,4 = 0,225 (mol);

mo, = 0,225 .32 = 7,2 (g)
Meo, = 0,15 . 44 - 6,6 (9)

Ap dung dinh Iuat bao toan khéi lugng ta co:
Ma+72=6,6+3,6—my=3(q)
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-

Hap chét hitu co ngoai nguyén t& C, H ta xét xem cé nguyén té oxi khong ?
mc=6,6.12: 44 = 1,8 (q);

my = 3,6.2:18 = 0,4 (g)

mo =3-(1,8+0,4) =0,8 (g9);

mx=30.2=60

'_ié st cdng thic phan tir cla chét X la CH,0,.

Ti Ié két hop cac nguyén tir clia cac nguyén t5 C, H, O:
12x y 16z 60

. 1,8°04°08 3

S x=3y=8z=1.

£ong thirc phan tir chat X 1a C3HgO.

24.

CoH20+1COOH + NaOH — C,H;,,;COONa + H,0

CnHam+1COOH + NaOH — CrH;m+;COONa + H,0

ong s6 mol 2 axit = (27,6 — 21) : (23 -1) = 0,3 mol (trong mdi phan cua X)

\‘t axit dén mudi da thay H = 1 bdi Na = 23 nén khdi lugng tang)

héi lugng mol trung binh cua 2 axit = 21 : 0,3=70

2CH;n+1COOH + 2Na — 2CH;,4;COONa + H, 1

2CHym+1COOH + 2Na — 2CH;m+iCOONa + H, 1

2C;HsOH + 2Na — 2C,HsONa + H, 1

‘ khi dun ndng vdi C;HsOH thi xay ra phan (ng tao este:

' CoH2n+1COOH + C,HsOH — CyHz04:CO0C,Hs + H,0
CiH2m+1COOH + CHsOH — CryHam+1COOC,Hs + H,0

mét phan axit va rugu mét di nhung thay vao do la H;0 (véi s6 mol

ng ntfa tong s6 mol axit va rugu hda este) phan (g Na.

2Na + 2H,0 — 2NaOH + H, 1

tlr d6 hut s6 mol H, 1 = 0,075 mol tinh dugc sé mol este = 0,15 mol.
3i khéi lugng mol trung binh 2 este = 70 =1 + 29 = 98g

| Iu‘dng este = 98 . 0,15 = 14,7g

25. Tom tat:

E dot > <

]vlg H20=0,9g

¥

CO,=2.2g

Tr
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a) Lugng cac nguyén td co trong 1,19 E.
1222 =0,6g > n. = %’56- =0,05 mol

4

Mg =1,1-(0,6+0,1) = 0,4g - m, =91'-6—=o,025 mol

Dét cong thirc E: C,H,0, ta co:
x:y:z=0,05:0,1:0,025=2:4:1

Cong thic thuc nghiém E: (CH40)q

Céng thic don gian: C;H4O

b) E la este don chirc, cong thic cé dang RCOOR'’

Vay E c6 2 nguyén tir O, n = 2

Coéng thirc phan tir C4HgO, = 88

c) Céc este C4HgO,

CH3;—CH,—COOCH; HCOOCH,—CH,—CHj3
CH3;CCOCH,CH3 HCOO—(IIH—CH3
CH;
d) Theo phan Ung
RCOOR '+ NaOH —» RCOONa + R 'OH
1 1 (mol)
b i (mol)
88 M

4,1.88
M=—"——=82
o (9

Ta c6: RCOONa = 82
— R =82-67 = 15 (CH;) R' = 29 (-C;Hs)
Chat E la CH3;COCCH,CHs.
Bai 26.
a) Taco M, = 2.44 = 88 (9)
Cong thic A cd dang CHp,0; = 88 = x =4
CTPT A: C,HgO;
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- b) Céng thirc cdu tao A c6 dang RCOOR!'

Theo phan (rng:
RCOOR '+ KOH — RCOOK +R'OH
88g Mg
1,1g 1,4qg
1,4.88

e
= s 112(q)

Ta co: RCOOR = 112 — R = 112 - 83 = 29,
Vay R la —CHs

Ta c6: C;HsCOOR’ = 88 — R’ = 88 - 73 = 15.
Vay R la —CH;

- Cong thirc cdu tao A:

0]

~

. CHy - CH, —C” Metyl propionat
4 O—CH;

127.

3t CTPT axit I: CyHan,COOH

,,* CTPT axit II: CHzm4COOH

L t cdng thirc phan tir tuong duong clia 2 axit no dan chirc k& ti€p nhau
'. 'ong ddy dong dang la C.H,- COOH ( n la s6 nguyén tlr cacbon trung

H

I h(0<n<n<m=n+1)
/Gi n, m nguyén > 0

heo phan (ing:
C:H,;,,COOH + NaOH —» C:H,- COONa +H,0

~ Naxit = Nmesi = Nnaon = 0,04.1,25 = 0,05 mol

' MmuGl— g(sj_;—go ( )
fa c6: C.H,. ,COONa = 90,4

>14n+68=90,4 >n=16 > n=1;m =2
20ng thifc 2 axit: CH;COOH va C;HsCOOH
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* Goi x, y lan lugt 1a s6 mol CH;COOH va C,HsCOOH trong 50ml hén hap X. Thé tich rugu 40° 1a:

o s .. [x+y=0,05 x = 0,02 mol 1150.100
Lachatigl ik {82x 496y = 4,52 {y - 0,03 mol , b T
_ 0,02 3i 30.
=0,4M .
Cm crycoon) = 0,05 1. D&t CTTQ cta X: CH,Cl,
i _0.03 M — %H = 100% - (38,4% + 56,8%) = 4,8%
M(CH5C00 0,05 P 38,4 4,8 56,8
oé'léx:::':'_-'_ sl Be el Doy,
Bai 28. QR vz = g S e =3,2:4,8:1/6 = 2:3:1
Céc phan Ung: 'e X la polime nén céng thirc phén tir X: (C,H5Cl),
CeHyz0s —==2— 2C;HsOH + 2CO, 1 (1) '-'* CT X: (-CH-CH-),  Polyvinyl clorua (PVC)
CO, + Ba(OH), — BaCO; | + H,0 ) a
49,25 _ frong thuc té€ X dung lam da nhén tao, dép nhua, 6n nhua dan nu
Theo (2): Neo, = Ngacoy = 197 g g cu thi nghiém... . i
8 g 1500 C 4 =2
Theo (1): Ngiycozs = %ncoz % ; .0, 25 mol 2CH4 lam lanh nhunhﬁCH =CH + 3H2 T
0,25 100 ;‘ CH=CH+HCI——CH, =CH-ClI
- f'ncﬁﬂuo6 = —2—— .180. E = 28 1259 '3_'. \
L& ol ¢, xt
Bai 29. G G CH=CHE ), (BVO)
. _ 80 G
Lugng glucozo nguyén chat = EB.ZSOO =2000g 1.
Theo phan (mng: ,"mcﬁHuos nguyén chat = 203:690 =1800 (g)
CeHy,05 — ™" 2C,H;OH + 2C0, | - 1800
180g 2.46g o205 = gq - 10 (mol)
200 m? !
Og C6H1206 1¢n men nfcu ZCZHSOH + 2C02T
Ta co: m - 2000:246
6 - 6380 1 2 (mol)
Lugng rudu thuc thé thu duac la: 1 10 20 (mol)
90 200 2.46 830 IC,He0H thu dugc theo i thUYét la = 46.20 = 920 (9)
T REET DN e o o i
Thé tich rugu nguyén chat: 5" o VSR D e 100 736 (9)
920
08" 1150 ml The tich C;HsOH nguyén chat = (7)3: 920 (ml)
QA14 317
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Thé tich C,HsOH thu dudc khi pha lodng thanh rugu 20°

1 Vruou nguyén chét .100 a 920.100

= 4600ml = 4,6 lit
Do rugu 20

hén hgp rugu 20°

E. BAI TAP TU LUYEN

Bai 1. Hop chat hitu cg A chira cé 3 nguyén t6 C, H, N, trong do thanh phap
phan trdm vé khdi lugng cta C la 38,71%, cla H la 16,13%. Biét 0,15 mo|
A c6 khéi ludng 1a 4,65 gam. Xac dinh cdng thirc phan tir cta A.

Két qua.: CHsN

Bai 2. DAt chay hoan toan 1,8 nam hgp chat hitu cdg X sinh ra 1,792 lit CO,,
0,448 lit N, va 2,52 gam H.C
1. Tinh thanh phan phan trédm vé khdi lugng cac nguyén t6 trong X.

2. Xac dinh cdng thirc phan tir clia X. Biét My = 45.

3. Viét cac cdng thirc cdu tao cé thé cé clia X.

Két qua: 1. %mc = 53,33%; %my = 15,56%; %my = 31,11%
2. CH5N.

Bai 3. Tinh khdi lugng axit axetic chira trong gidm an thu dugc khi cho Ién
men 0,5 lit ancol etylic 8°, biét khéi Iugng riéng ctia ancol etylic nguyén
chét 1a 0,8 g/ml va gia sir phan (g Ién men dat hiéu suat 100%.

Két qua: 41,739 gam.

Bai 4. DSt chay hoan toan m (mol) mét ancol no don chirc mach hg va mot
axit no dan chirc ta thu dudc s6 mol CO;, it han s& mol H,0 la 0,3 mol. Néu
cling cho m gam hon hgp trén tac dung vdi NaHCO; thi thu dugc 8,96 it
CO; (dktc). Tinh gia tri m.

Két qua: 0,75 mol.

Bai 5. Cho 20,16 gam hdn hgp 2 axit hitu cd don chic téc dung vira di vl
dung dich Na,CO; thu dugc V lit CO; (dktc) va dung dich mudi. C6 can dung
dich mudi dugc 28,96 gam chét ran. Tinh gia tri V.

Két qua. 5,6 |it.

Bai 6. Cho m gam glucozd |én men thanh etanol véi hiéu sudt 80%. Hap thﬂl:J
hoan toan khi CO, tao ra vao dung dich nudc voi trong du thu dugc 20g ket
tda. Tinh gia tri m.

Két qua: 22,5g.

thu vao dung dich nudc véi trong tao thanh 10 gam két tta. Khgi lugng
dung dich so vdi ban dau giam 1,2 gam. Tinh gia tri m.

Két qua: 20g.

i 8. Khi CO, chiém 0,03% thé tich khong khi. Tinh thé tich khéng khi (dktc)
dé cung cap CO, cho phan (g quang hdp tao ra 18g glucozo.

két qua. 44800 lit.

1_- . Lén men 100 gam glucozo vdi hiéu sust 72% hap thu toan bd khi Co,
ao dung dich Ca(OH), thu dugc 2m gam két tua. Pun néng nudc loc sau

s ~,

hi tach két tla thu dugc thém m gam két tua. Tinh gia tri m.

10. Cho 5 kg glucozd (chita 20% tap chét) 1én men. Biét rang khéi lugng
J-- bi hao hut la 10% va khéi lugng riéng cta ancol nguyén chat 13
,8(g/ml). Tinh thé tich dung dich ancol 40° thu dugc.

'lqua’: 5,75 lit.

: 1. Cho 360 gam glucozd Ién men tao thanh ancol etylic, khi sinh ra dugc
N Vao nudc véi trong du thu dudc m gam két tla. Biét hiéu suat cua qua
h I€n men dat 80% . Tinh gia tri m.

t qua.: 320g.

i . Mot mau tinh bét c6 M = 5.10° dvC. Thiy phan hoan toan 1 mol tinh
L thi 6 mol glucozd thu dudc 1a bao nhiéu?

t qua: 3086 mol.

3. Néu dung 1 tan khoai chira 20% tinh bét thi thu dugc bao nhiéu kg
€0zo? Biét hiéu sudt phan (ing 1a 70%.

t qua: 155,54 kg.

4. Tai m6t nha méy rugu, c( 10 tan tinh bt sé san xudt dugc 1,5 tan
hol. Tinh hiéu sudt clia qua trinh didu ché etanol.




ang 1

(Chuong 7: REN LUYEN MOT SO KI NANG GIAI # S0 d5 tinh chat héa hoc clia musi:
2 ~ to .
BAI TAP HOA HOC 9 San phdm |« raxit N T e + ot
“
A. BAI TAP HOA HOC VO CO ,, Mudi

1. Viét phuong trinh héa hoc B musi moi + mudi A R st .
@ Co sd Iy thuyét: ndm viing tinh chat héa hoc cla cac hap chat oxit, axit, - i + bazd mdi
bazd, mudi, kim loai, phi kim, cling nhu sy chuyén déi giira cac loai chat, day ‘ 'Sa do tinh chat héa hoc ctia phi kim:

hoat dong hoa hoc cua kim loai va bang tinh tan.
Mugi

« Sg db tinh chat hda hoc cua oxit:

+ axit Mudi + nugc |, +dd bazd ' + kim loai
—— Phi kim
Oxit bazo Mudi Oxit axit chat khi u e Oxit bazo
+ H,0 +H,0 dd tinh chét héa hoc ctia kim loai:
A
Dd bazd { Dd axit 0 i
" Oxit bazg : i MuGi + H,
« 53 dd tinh chat héa hoc cua axit: ‘
' 5 d Kim loai
MuBi + Hy | + kim loai + quy tim Héa do M |
Musi + phi kim +mubi [ Mubimdi +
. i Steat "l kim loai m&i
s dd chuyén héa giifa cic loai hgp chét vé co.
- + Axit + bazo
& + oxit bazd + bazg o - Oxit bazo ;
Muéi + H,0 Mubi + H,0O A Oxit axit
5 3 + oxit axit + oxit bazg
« SJ do tinh chat hda hoc cla bazo: | ‘ i
0 \ 2 p Q M ~.
Oxit bazd + H,0 |« t +quytim | Héa xanh \ t L
Bazd
Mui + H,0 + oxit axit + axit Mubi + H,0 ; Bazd Axit
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Béi duang hoc sinh gidi Héa hoc 9 — Cao Cy Giac

@ Ky ndng gidi:
— Cac dang cau hoi thudng gap vé viét phuong trinh héa hoc:
< Viét phuong trinh biéu dién tinh chat héa hoc
< Dién khuyét
< Viét chudi phan (g (cho san chudi hodc ty thiét ap chudi)
< Viét theo hién tugng cd san.
- Céac budc giai:
< Doc ky dé bai, xac dinh dang cau hoi.
< Néu la dang viét chudi phan (fng ma dé bai khéng cho san chudi, ching
ta can phai xac dinh rd tung chat thich hap trudc khi viét phuang trinh.
< Dua vao tinh chat héa hoc clia chat 1ap phuong trinh héa hoc, phai gy
r$ diéu kién cua tirng phuong trinh

@ Bai tap van dung
Bai 1: Cho hdn hop A gom Al, Fe va Cu vao dung dich HCl du sau phan (mg
dugc khi B, dung dich C va chat ran D. Loc 1y D, cho NaOH du' vao dung
dich C dugc dung dich E va két tua F. Lay F nung trong khong khi dén khi
lugng khdng déi. Suc khi CO, du vao dung dich E. Viét tat ca phuong trin
héa hoc xay ra.
=« Phan tich
- Pay la dang bai tap viét phuang trinh héa hoc dua vao hién tugng phan
{rng. TUr dé bai ta thay:
& Chat ran D la Cu vi Cu khong tham gia phan (rng.
K@t tia F 13 Fe(OH), vi NaOH cho du’ nén Al(OH); da tan hoan toan
Bai gidi
— Khi cho A vao dung dich HCl chi c6 Fe va Al tham gia phan Ung:
Fe + 2HCI — FeCl, + H;
2Al + 6HCI — AICl; + 3H;
— Khi B 12 Hy, chét ran D 13 Cu, dung dich C gdm: AICl; , FeCl, va HCI dU- K1
cho NaOH du vao dung dich C xay ra cac phan Ung:
HCl + NaOH — NaCl + HO

FeCl, + 2NaOH — 2NaCl + Fe(OH), \:
AlCl, + 3NaOH — 3NaCl + Al(OH), )
Al(OH); + NaOH — NaAlO, + 2H,0

_ Két tua F la Fe(OH), dung dich E la NaAlO, va NaOH du. Nung F ng’
khong khi dén khéi lugng khéng doi:

- tan C. Cho khi CO du qua binh chira C nung néng dugc hon hdp chat ran E

dich N dugc két tua K va khi G. Viét tit ca cac phuong trinh phan (fng xay
; ra. Biét cac phan (rng déu xay ra hoan toan.

e co—t° , D{CO +E{Cu —_*hNO; | ddF{Fe(NO3)2+Y{Ag

Y+H,50, — 50,1

- D+ddB > | M:AI(OH), + ddNBa(HCO, ), ‘—°>{

Nung nong X trong khong khi: CuO khéng bi phan huy

4Fe(OH), + 0, + 2H,0 — 4Fe(OH),
2Fe(OH), — > Fe,0, + 3H,0

Suc CO, du vao dung dich E:
CO;, + NaOH —— NaHCO,

CO, + 2H,0 + NaAlO, ——» Al(OH)3 + NaHCO;,

3i 2: HOn hop bot X gom BaCO; Fe(OH)s, Al(OH);, C
’ 7 3 UO MgCO Nun
| ~ trong khong khi dén khéi lugng khéng ddi thu dugc chat ran A. (3:ho A 3a)c§
nudc du khudy déu dugc dung dich B chira 2 chét tan va mot phan khong

~ va hon hdp khi D. Cho E vao dung dich AgNO; thu dugc dung dich F va hdn
: ~ hogp chat ra‘n Y. Cho Y vao dung dich H,SO4 ddc, néng thay co khi bay ra.
Cho D du vao dung dich B dugc két tia M va dung dich N. Bun néng dung

= Phan tich
(BaCo, BaO
~ |Fe(OH), 3 Fe,0, Fe,0,4
X<AI(OH)3 abt FAINO, ——*“2°—>ddB{Ba(OH)2 +C{Cu0
Cuo Cuo Ba(A0) MgO
MgCO, MgO
Fe

o, Cu(NO,),  |Mgo

MgO

LK: BaCO,
1 G:Co,
Bai gidgi

BaCO, 2., BaOs co,

0
MgCO, ——— MgO + CO,

0
2Fe(OH), —— Fe,0; + 3H,0
2A10H); — 5 ALO; + 3H,0
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— Cho A vao nudc dugc dung dich B:
BaO + H,0O — Ba(OH);
Ba(OH)z + ALO; - Ba(AlOz)z + H,0
Cho khi CO du qua chét ran C:

Fe,0, + 3C0 —“ 2Fe + 3CO,

R e el S W

Cho E vao dung dich AgNOs:
Cu + 2AgNO; — Cu(NO,;), + 2Ag

Fe + 2AgNO, — Fe(NO,), + 2Ag

Cho Y vao dung dich H,S04 :
2Ag + 2H,S04 d%c,néng —> Ag,SO4 + SO, + 2H,0
MgO + H,SO4 - M9504 + H,0
Dan khi D du vao dung dich B:
2C0O, + Ba(OH)z 24 Ba(HC03)2
2CO, + Ba(AlO,); + 4H,0 — 2AI(OH); + Ba(HCO;),
Pun ndéng dung dich N:

Ba(HCO,), ——» BaCO, 4 + CO, T + H,0

Bai 3: C4 nhitng chét sau : CuSO, , CuCl, , CuO , Cu(OH), , Cu(NOs),. Hay sap

x8p cac chat da cho thanh mét ddy chuyén doi hod hoc. Viét cac PTHH.
& Phan tich

- Pay la dang bai tap viét phu‘dng trinh hda hoc theo chudi phan (g (nhung
dé bai khéng cho sin chudi).

- Ching ta phai dua vao so dé chuyén hda gilta cac hgp chét vé co dé thiét
Iap cac hop chét trén thanh chudi rdi tir d6 mdi viét phuang trinh hda hoc.

~ Luu y: khi x8p thir tv mudi x&p SO, trudc dén Cl cudi cling xép NO;

~ Chudi phan (mg:
Cu(OH); » CuO — CuSO4 — CuCl; - Cu(NOs3),.
- Phuang trinh héa hoc:
Cu(OH), —2—5 Cu0 + H,0
Cu0 + H,SO4 —— CuSO4 + H0
CuSO, + BaCl, —— CuCl, + BaSO4 d
CuCl; + AgNO; —— Cu(NOs); + AgCld

%4

Mo+ aal 15

Natri vao hon hgp dung dich CuSO4 va Al(SO,); :

3: Viét phuong trinh héa hoc biéu dién so dd chuyén héa sau:

iA. :B—’Cﬁ
A————b Fe
,A—_/ D—PE#

Bi€trang: A + HCl = B + D + H,0
& Phan tich

»V; Ur sd d6 chuyén hda, ta nhan thdy A c6 thé la mét oxit sit. Ma A tic dung
*.' HCI tao dugc 2 san pham B,D suy ra A 13 oxit sit tir Fe;0,4 '

0

Fe;0, + 2C —— 3Fe + 2C0,
0

Fe;0, + 4H, ——— 3Fe + 4H,0

Fe;0, + 4CO — 3Fe + 4C0,

Fe + 2HCI - FeCl, + H,

FeCl, + 2NaOH — Fe(OH), + 2NaCl
0

4Fe(OH), + 0, —— 2Fe,0, + 4H,0

2Fe + 30, —° 5 Jreq,

FeCl, + 3NaOH — Fe(OH); + 3NaCl
0

2Fe(OH); —— Fe,0; + 3H,0

4Fe(OH), + 2H,0 + 0, —, 4Fe(OH),

. Cho natri vao hén hgp dung dich gém CuSO, va Aly(SO4); thu dugc khi
-.,' dich B va keét tua C. Nung C dugc chéat rén D. Cho A du qua D nung
g dugc chat ran E. Hoa tan E trong dung dich HCI du thdy E tan méot
lan tao dung dich F. Viét cac phudng trinh héa hoc cd thé xay ra.
& Phan tich
dé bai ta thdy E tac dung dudc véi HCl tao dung dich F ching to trong E
) AlLO;.

TA:H,
—> 1ddB :Na,SO, -NaAlo,

Al (SO
2(50,); ¥ C:Cu(OH), - AI(OH),

0
C———D—F>E—" ,ddF

Bai gigi

bl X+




2Na + 2H,0 — 2NaOH + H;

JNaOH + CuSOs — NaSO; + Cu(OH),
6NaOH + Al(SO4); — 2AI(OH); + 3Na;SO4
Al(OH); + NaOH — NaAlO; + 2H,0

Nung C dugc chét ran D:

2AI(OH), __ﬂ_) ALO; + 3H,0

Cu(OH), —— CuO + H,0
Cho A du qua D nung néng: chi c6 CuO tham gia phan (ng

CuO + H, s 200 e H,0

Hoa tan E vao dung dich HCI
ALO; + 6HCI 2AICI; + 3H,0
Bai 5: Hoa tan hoan toan Fe;04 trong dung dich HSO4 lodng du dudc dung
dich A. Cho dung dich A tac dung vdi dung dich NaOH du dugc dung dich
B, két tua C. Nung C & nhiét d6 cao dén khdi lugng khéng déi dugc chat
ran D . Théi ludng khi CO du qua 8ng st nung néng chifa D cho dén khi
phan (g xay ra hoan toan thu dugc chat ran G va khi X. Suc khi X vao
dung dich Ba(OH); thi thu dugc két tha Y va dung dich Z. Loc b6 Y nung
néng dung dich Z lai tao két tua Y. Hay xac dinh A, B, C, D, G, X, Y, Z. Viét
cac phuong trinh héa hoc xay ra.
& Phén tich

FeSO,
Fe,0, + H,S0, — ddA:Fe,(S0,);

H,S0,

0 . vooiolh | Grife
C———D:Fe,04 I Ry {X :C0,;CO

Cnd

Na,SO,

Fe(OH
+NaOH ddB B o e( )2
NaOH

Fe(OH),

1 Y: BaCo,

X +Ba(OH
L )zﬁ{ddZ:BaHC03

Z———to——>Y
~ Suc X vao dung dich Ba(OH), thi thu dugc két tia Y va dung dich Z. Loc bo
Y, dun ndéng Z lai tao két tua Y. Suy ra: phan (mg giita X va dung dich
Ba(OH), tao ra 2 mudi.
~ Hoa tan Fe;04 trong dung dich loang du:
Fe;0, + 4H;S0, — FeSOs + Fey(S04); + 4H0
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L

.

'iljs CO qua

A

ho NaOH vao dung dich A:
+ 2NaOH — Na,SO,
+ 2NaOH — Na,S0,

H,SO04
FeSO4
Fex(S04)3

‘ + 6NaOH — 3Na,S0,
ung C dén khdi lugng khdng doi:

+ ZHzo
+ Fe(OH)z
+ 2Fe(OH);

0
2Fe(OH); ——> Fe,0, + 3H,0

0
4Fe(OH), + 0, —— 2Fe,0, + 4H,0

D & nhiét do cao:

0
_ 3CO + Fe,0, —'— 2Fe + 3CO,
¢ X vao dung dich Ba(OH); :

& CO, + Ba(OH),
’) 2CO; + Ba(OH),
g néng Z:

- BaCO; + H,0
~  Ba(HCOs),

0
Ba(HCO;), —— BaCO; { + CO, T + H,0
an biét cac chat
sG {ythflyé'l: Nam ving tinh chét hda hoc, tinh chat vét Iy ctia cac hop
‘:oxnt, axit, bazd, mudi, kim loai, phi kim va bang tinh tan. '

Bang téng hop dau hiéu nhan biét

u thir

. Ihub“c t.hL'l' Dau hiéu nhan biét
-j-§ynfat h:écz ItBaarE g:e)lzban — Tao két tlia BaSO; mau trang
_Clorua | Dung dich AgNO; | - Tao két tia AgCl mau trang
tacbonat | Cac axit manh ~ Tao khi CO, khéng mui _
‘sunﬁt han nhu HCl ; - Tao khi SO, mui hac
nfua | H2SO4 ; HNO3 - Tao khi H,S mui trirng théi
Photphat | Dung dich AgNO; | — Tao két tia Ag;PO, mau vang

agié

sét (1)

sat (I11)
g0ng (11)

. nhdém

Dung dich bazo:
NaOH ; KOH ;
Ba(OH)z

'1‘ kém

- Tao két tia Mg(OH), mau trang

- :rao két tla Fe(OH), mau trang sau doé
hda nau do ngoai khdng khi 1a Fe(OH);

— Tao két tua Fe(OH); mau nau dd

— Tao két tha Cu(OH); mau xanh lam

— Tao két tua Al(OH); keo trang sau do
tan trong kiém du.

— Tao két tia Zn(OH), mau tréng sau do

tan trong kiém du.
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Hop | natri — Ngon Ira mau vang - «»Néu dau hiéu phan (rng cé dugc.
ch'5t kali Dot - Ngon It:ra mau tim ~ «+Viét phuong trinh héa hoc minh hoa cho timg hién tugng phan (ing da nau
cua | canxi - Ngon Ira mau da cam - Luu Y Khi~ nhé‘n biét chat rdn thi ta nén cho chét rén vao nudc trudc rb:i
co, Dung dich — Tao két tla CaCO; mau trang | n‘sat,‘chat‘pao Atan‘ Erong nudc va chét nao khéng tan trong nudc dé
Ca(OH); huyén thanh bai nhan biét dung dich quen thudc.
50, Dung dich Ca(OH); | — Tao két tia CaSO; mau trang ; .
Nudéc brom — Nudc brom bi mat mau nau do Bai tap van dung
i i 1: Chi dun & jc va axi i b P .
i | 508 Egg‘g :éi::gf)?z — Tao két tia BaS04 mau tréng ; :a, b co?, teronc:;ca g ::: ;ilosh(l)tinc hay nhén biét cac chat rin sau:
H, B6t CuO — Tao kim loai déng mau do ) ' & Phén tich
DSt sau d6 cho bay Ia béitoén nhan biét véi cac hda chat riéng biét, ta chi can nhan bit 4
CO | san pham qua — Tao CO, lam nudc véi trong hda duc ittrong s 5 chat de bai da cho. Va Iuu y & bai nay s lugng thudc thir 13
nudc voi trong 9 e
NH; | Quy tim &m — Khi c& mui khai, 1am quy tim hda xanh |NaCl
Axit Quy tim - Quy tim héa do Na,CO, NaCl
<Bes Quy tim — Quy tim héa xanh N82304 r —12° s tan Na,CO, +kh6ngtan{BaCO3}
Phenolphtalein | — Phenolphtalein héa hdng | |BacoO, Na,SO, BaSO,
@ Ky ndng gidi: BaSO,
- Céac dang cau hdi nhan biét thudng gap (NaCl
<Dang 1: Nhan biét vdi cac hda chét riéng biét. VSi dang nay, néu co n +HCI
chg't ta chi can nhan biét (n-1) chét, ch'a'gt cc‘)en lai 1 ché’? thtfryn. A 0 >CO, Tia Na,CO, + "h°"9“‘¢"w°ng{NaC' }
a,So, Na,SO,

«Dang 2: Nhan biét sy’ c6 mit clia cAc héa chét trong cling hdn hgp hoac
nhan biét tit ca hda chét theo yéu cau dé bai. Vdi dang nay, néu co n
chat ta phai nhan biét du tat ca n chat.

- Céc dang bai nhan biét:

< Nhan biét vdi thudc thir khéng han ché

< Nhan biét vdi thudc thir han ché: hda chét cd thé do dé bai quy dinh san
cling 6 thé do ching ta tu tim.

< Nhan biét ma khong st dung thudc thlr ngoai: trong trudng hgp nay 2
phai Iap ma trén gilfa cac chat dé giai.

~ Céc budc giai: Trinh bay cic thao tac lam mét cach cu thé nhu thuc nghiém.

»Doc ki dé bai

< Xac dinh dang cdu hoi

< Trich hda chat ra lam mau thir (trlr chét khi)

< Chon hda chét lam thudc thir (tly thudc vao yéu cau dé bai la c6 ha"

ché thudc thir hay khdng) sao cho pht hdp dé tao nén cac déu hiéu phan ("9
rd rang nhu: bay hai, két tua, su thay doi mau sac.....
328

‘} aCl

+BaCl. N
} —2 5c6l1a Na,SO, + khénghiéntugngNacCi

—*— CO, T1a BaCO, + khénghiéntugng BaSO,

/ gidi
x. ~, 9 AL 7 x x

fich moi chat ran mot it 1am mau thir.

% tan cac man th(r vao nudc, chia 1am 2 nhém:

*Nhom 1: tan gém NaCl , Na,CO; va Na,S04

10 cac chat trong nhém 2 tac dung véi dung dich HCl, mau 6 bot khi xust
2 BaCO; con lai 1a BaSOs. '

i BaCO; + 2HCI ——> BaCl, + CO, H,0 (1)

i cacC chat trong nhém 1 tac dung véi dung dich HCI, m3u cé bot khi xuét
€n I3 Na,CO; con lai 1a NaCl va Na,S0,
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Na,CO; + 2HCI ——— 2NaCl + CO; + HO
— Cho NaCl va Na,S0, tac dung vdi dung dich BaCl, thu dugc tr (1), mau co
két tua trdng xuat hién la Na,SO4 con lai la NaCl
Na,SO; + BaCl, —— BaSO,; + 2NaCl
Bai 2: C6 4 lo hda chat dung riéng biét: Fe, Fe;0; , FeCO; , BaCOs . Chi dung
HCl va Ba(OH), hdy nhan biét 4 lo mat nhan trén.
#« Phan tich
Pay |a bai todn nhan biét véi cac héa chéat riéng biét, ta chi can nhan biét 3
chat trong s6 4 chat dé bai da cho. Va luu y & bai nay s6 lugng thudc thir 1

han ché.
¥ e i85 FeCl,
Fe,O, el |cOkhila (FeCO, ¢ & Bacl,
FeCO, BaCO,
BaCO, khéng c6 khi Fe,O,

FeCl, + Ba(OH), khéng tham gia :BaCl, »BaCO,
BaCl, Ltrdng xanh FeCl, »>Fe hay FeCO,

{Fe } THCI {Hz } + Ba(OH), {khéngilé W~ Fe
FeCO, CO, co dla CO, » FeCO,
Bai gidi

— Trich mi chat mét it lam mau thlr
— L&n luot cho dung dich HCI tac dung véi cac mau thir

< MAu thir tan khong tao ra khi la Fe;0s

< Ma3u thir tan tao khi 1a: Fe , FeCO; va BaCOs

Fe,0, + 6HCl — 2FeCl; + 3H,0 (1)

Fe + 2HCl — FeCl, + H, T (2)
FeCO, + 2HO - FeCl, + CO, T + H,0 (3)
BaCO, + 2HCl — BaCl, + CO, T +HO0 (4)

— Cho dung dich Ba(OH);, fan lugt vao 3 dung dich sau phan (ing (2) , (3) va
(4) néu thay xudt hién két tua trang xanh, héa nau trong khong khi do la
FeCl, suy ra chdt ban dau la Fe hodc FeCOs con lai khong phan (ng 1a
BaC|2 hay BaCO3

FeCl, + Ba(OH), — Fe(OH), | + BaCl,
4Fe(OH), + 0, + 2H,0 — 4Fe(OH);{
330

3 phan biét Fe va FeCO;: ta dan khi thodt ra & phan (ng (2) va (3) qua
ng dich Ba(OH),, khi nao xudt hién két tua trdng la CO, suy ra chat ban
la FeCO5 con lai la Fe.

CO, + Ba(OH), — BaCO, { + H,0

Béng phuang phap héa hoc hdy nhan biét su' cé mét cta cac khi trong
ng hon hop gém: CO; ; SO, va CO ?

' & Phén tich

y la bai toan nhan biét vdi cac hda chat trong clng hén hgp nén ta phai
in biét ca 3 chat ma dé bai da cho, s6 lugng thudc thir khéng han ché.

*99%% 5 hhatmaubrom — SO,

-’} e odcaionly | UG,

+ ddCa(OH)2

) — £, CO, » ¢6 {nhan biét CO

Bai gidi
hap qua dung dich nudc Br, du, nudc Br, nhat mau chiing to cd khi SO,
\ SO, + 2H,0 + Br, —— H,SO; + 2HBr
 hon hop khi con lai qua dung dich nudc vi trong du thay két tua xudt
) ching t6 co khi CO,. ;
CO, + Ca(OH)z ——— (CaCO; + H,0
chay hoan toan khi con lai réi dan san pham chay qua dung dich nuéc
rong du, thay két tla xuat hién ching to khi dem dét Ia CO.
| 20 + 090 NigRe,
CO; + Ca(OH), —— CaCo; + H,0
- Cho cac kim loai: Bac, sit, magie va bari. Chi diung dung dich axit
furic loang, hay phan biét tirng kim loai trén ?
y &« Phan tich
*lé bai toan nhan biét vdi cac héa chat tuy khéng cling hdn hop nhung
0 yéu cau dé bai , ta phai nhan biét ca 4 chat ma dé bai da cho. Va luu

s

bai nay s6 lugng thude thir la han ché.

khéngtanla Ag
— 120 , Jc6 | 1a Ba
c6 T la Feva Mg & FeSO, vaMgSO,
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FeSO, + Ba(OH) ltrdngla MgSO, —» Mg
MgSO, ltringxanhhéanaungoaikhéngkhilaFeSO, —Fe

Trich mdi kim loai mét it 1am mau thr.
Cho dung dich H,SO4 vao cac mau thr.
<M3u khong tan la Ag
< Mau tao két tla trang la Ba
< MAu tan va c6 bot khi xuét hién la Fe va Mg
Ba + H,SO3y ——> BaSO; + H;
Fe + H,S0, —— FeSO; + H;

Mg + H, SO0y ——> MgSO4 + H,
Cho Ba du vao dung dich H,S04, loc bo két tia ta thu dugc Ba(OH),

Ba + 2H, 0O —— Ba(OH)z + H;
Lan luot cho dung dich Ba(OH), vao dung dich FeSO4 va MgSO, thu duoc
sau cac phan (rng trén.
< M3u cb két tua trang la MgS0s, chat ban dau la Mg
#M3u cb két tua tring xanh sau dé héa ndu ngoai khong khi la FeSO,
chéat ban dau la Fe

MgSO4 + Ba(OH)z — BaS0O; + Mg(OH)z

FeSO; + Ba(OH); — BaSOs + Fe(OH);

4Fe(OH), + O, + 2H,0 —°—» 4Fe(OH),

Bai 5: C4 4 lo mat nhan chira 4 dung dich: HCl, H,S04, Na,CO; va BaCl,. Hay
nhan biét 4 lo trén béng phudng phadp héa hoc ma khdng sir dung thém
hda chat nao khac.

& Phéan tich
Pay Ia bai todn nhan biét cac hda chét riéng biét, khong dugc sur dung
thém héa chat ngoai. Vay ta phai lap ma trén gilfa cac chat dé giai.
Bai giai
— Trich mdi chat mét it [am mau thir.
~ Lan lugt cho 1 mAu thir vao 3 mau thir con lai, ta cd két qua bang sau:

HCl H,S04 BaCl, Na,CO;
HCl )
H2S04 . T
BaCl, - l k)
Na,CO; T ) \:
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Tir bang trén ta théy:
1 [an tao khi 1 HCI

2 [an tao khi va 1 [an tao két tlia tréng 14 Na,CO4

‘Phuong trinh hda hoc:

: Na,CO; + 2HCI — 2NaCl + Co, T + H,0

BaCl; + H,SO, —— BaSO; ¢ + 2HC

| Na,CO; + BaCl, —» BaCO; | + 2NaCl

Diéu ché cac chat

so ~/y t_huyé’t.j nérfl Yfrng tinh chét hda hoc clia cac hgp chat oxit axit

d, mudi, kim loai, phi kim va cac phudng trinh diéu ché dic biét. EuT™

wong phap diéu ché muéi e

; loai + axit — Mudi + H,

» Kim loai ding trudc H trong da 0 . i

g oz y hoat dong héa hoc kim loai

‘Axnt : HCl, H,SO, lodng : ;

» . Fe + H2504 = F6504 + H,

T loai + axit — Mubi + H,0 + khiX

Axit: H,SO,4 déc

X la chét khi khac H,

Cu + 2H2504 dsc CUSO4 + SO, + 2H,0

i bazd + axit — Mudi + H,0

: Zn0 + 2HCl - ZnCl, + H,

20 + axit —» mudi + H,0

': l‘"lg(OH)z + H;SO4 — MgSO, + 2H,0

,‘ axit + dung dich bazo - Mugi + H,0

. CO, + 2NaOH - N32CO3 + H,0

| CO, + NaOH - NaHCO;

It bazo + oxit axit = Mugi

_0 it baza clia kim loai kiém va kiém tha

4 Ca0 + SO, — CaSO3

Ol + axit — mudi mdi + axit mdi

Dieu kién dé phan (ing xay ra: phai tao thanh chat bay hoi hodc chat két tua.
CaCo; + 2HCl —— CaCl, + €O, 1 + H,0

BaCl, + H,S0, — > BaS0, { + 2HCl
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8) Bazo + mubi — mudi mdi + bazd mdi
« Diéu kién dé phan (fng xay ra:
» Hai chat tham gia tan
» San pham phai co chat ket tua

Vidu: FeSO, + Ba(OH); —— BaSOs ! + Fe(OH),

9) Dung dich bazg + oxit luGng tinh = Mudi + H;0

Vidu: INaOH + ALO; — 2NaAlO, + HO

10) Dung dich bazo + hidroxit luBng tinh = Mudi + HO

Vi du: Ba(OH), + 2AI(OH); — Ba(Al0); + 4H;0

11) Dung dich bazd + kim loai ¢6 hop chét ludng tinh = Mubi + H,
Vi du: 2KOH + 2Al + 2H,0 — 2KAIO, + 3H;

2NaOH + Zn — Na,ZnO, + H;

12) Mudi + mudi — 2 mudi mdi

« Diéu kién dé phan Ung xay ra:

» Cac chat tham gia phan (ng phai tan

» San pham phai co chat két tua
Vidu: BaCl, + Na,SO; —— BaSO4 L + 2NacCl
13) Mugi + kim loai — mudi mdi + kim loai mdi

« Diéu kién dé phan Ung xay ra:

» Kim loai tham gia manh han kim loai trong mudi

» Mui tham gia va tao thanh déu phai tan

Virdu: Fe + CuSO4 — FeSO4 + Cu

14) Kim loai + phi kim — mudi

Vidu: 2Fe + 3Cl, — 2FeCl;

15) Nhiét phan mudi:

Vi du: a0, —2» 2KCl + 30,

16) Dung dich bazg + phi kim —— muGi

Vidu: 2NaOH + Cl, — NaCl + NaClO + H,O
V/’dU 2FeCl; + Cl, » 2FeCls

2FeCl; + Fe — 3FeCl;
b) Phuong phap diéu ché bazo
1) Oxit bazo + H,0O — Dung dich bazd
Vi'du: Ca0 + H,0 — Ca(OH),

) Bazd + mubi — mudi mdi + bazd mdi

o Diéu kién dé phan (ng xay ra:

» Hai chat tham gia tan

- » San pham phai c6 chét két tua

' fdu: FeSO4 + Ba(OH), — > BaSO; { + Fe(OH),
)Kim loai + H,O — bazo + H,

jdy.' 2Na + 2H,0 — 2NaOH + H,

) Bién phan dung dich c6 mang ngan:

/i au. 2NaCl + 2H,0
l Trudng hop déc biét:

Ldy.' 4Fe(OH), + 0, + 2H,0 — 4Fe(OH),

) NaAlO, + HCl + H,0 — AI(OH); + NaCl

NaAlO, + COo, + 2H,0 - AI(OH)3 + NaHCO;

# 3NaAlO, + AICl; + 6H,0 — 4AI(OH); + 3NaCl

) Phuong phap diéu ché axit

) Oxit + H,0 — Axit

U.'M CO, + H,O — H2C03

Muoi + axit = mubi mdi + axit mdi

_féu kién dé phan (fng xay ra: phai tao thanh chat bay hdi hodc chat két tua
i d. CaCO; + 2HC ——» CaCl, + CO, 1 + H,0

diénphandungdich
Ao 2NaOH. + H, + Ci,

4
J

BaCl, + H,S0, —— BaSO, { + 2HCI

hi kim + H, — Hop chat khi

y.' Cl; + H, = 2HC

» n khi thu dudc qua nudc ta sé thu dugc dung dich axit tuong (mn
Plnrdng phap diéu ché kim loai i
Mudi + kimloai — mudi mdi + kim loai mdi

~ » Diéu kién dé phan (ing xay ra: .

; Kim loai tham gia manh hon kim loai trong mudi

> Mudi tham gia va tao thanh déu phai tan

y Fe + CuSOs — FeSO, + Cu

Khir oxit kim loai dirng sau nhém & nhiét d6 cao:

"::1 Thé,r; néng chay mudi clorua (tr K dén Al trong day hoat déng héa hoc
oai): i ;

du: 2NaCl

diénphannéngchdy 2Na + Cl
e 2




'_BWWW"'_——_-
4) Phan (g nhiét nhom: duing nhém ddy kim loai yéu ra khoi oxit khi nung néng

Vi du: 8Al + 3Fe,0, ——»4Al,0, + 9Fe
@ Ky ndng giai:

« Cac dang cau hai diéu ché thudng gap:

2 Didu ché& chat co str dung hda chat ngoai

< Pidu ché chat ma khdng sir dung héa chét ngoai

o Céac budc giai:

< Doc ki dé bai

% Xac dinh dang cau hoi diéu ché

% Xac dinh chat can diéu ché thudc loai nao (axit, bazd, mudi.... )

< Van dung kién thic da biét dé lap phuang trinh héa hoc. Trong qua trinh
didu ché chat khdng phai chi 1a mot phuong trinh héa hoc 6 thé giai quyét
dugc ma doi khi phai trai qua nhiéu phudng trinh.

e Luu y: DGi véi dang diéu ché ma khong st dung hda chét ngoai, ta co
thé tan dung cac héa chat ma dé bai da cho dé diéu ché thém céc chat can
thiét d& phuc vu cho viéc diéu ché.

@ Baj tp van dung
Bai 1: Viét 7 phuong trinh hda hoc khac nhau dé diéu ché khi CO,.
Bai gidi
150, =i 4500,

CaC0, —2— Ca0 + €O,
CaCo, + 2HCl - CaCl, + CO, + H,0

Cu0 + 00—t Cu +,C0,

200 + 0, —=— 200,

Ca(HCO,), —“—» CaCO, + €O, +H,0
Ca(HCO,), + 2HQl —> Cadl + 2C0, + 2H,0

Bai 2: TU'S , Fe , NaCl , MgCO; , H,0 c6 thé diéu ché dugc nhifng chat khi

ndo ? Gia sir dung cu can thiét va cac diéu kién t°, p , xt la c6 du.

— CAc chat khi c6 thé didu ché dugc 1a: CO, , 02, Hy, SO, , Clz, HCI, HaS
— Phuang trinh héa hoc:

MgCO; __‘0_.) MgO. + CO; %1

2L

'3: Cho hon hgp A gébm CuO va Fe,0s. Chi ding bot nhém va dung dich
‘:.:i. Al tac dung vdi HCI d€ lay H,

g H, dé khir hoan toan hén hap A dugc hdn hap B gém Cu va Fe

10 hon hop B tac dung véi dung dich HCI, Fe tan hét, loc 1dy chat ran

»Cho hon hgp chét ran gém: FeS, ; Cus ; Na;0. Chi dugc ding thém
t NaOH
N phan nudc thu dugc khi H, va 0,

‘_'. x ~ o A
:;‘ g hon hop cha?t ran Fefz va CuS trong O, du’ dén phan (g xay ra hoan
", thu dugc khi SO, , hdn hgp chét rén Fe,0; va Cuo

2H,0 —SemEhdn , 94,1 + 0,1
S0y i 80, T
2NaCl —eénphén . "9Na + Clp 1
TR Mol

W + 8. Lisnpe

. Hay diéu ché& 2 kim loai Cu va Fe tinh khiét tir A.

2Al + 6HCI — 2AICI; + 3H,

cuo + H, —2, cu + K0

Fe:0; + 3H, — 5 2Fe + 3H,0

g tan la Cu:

A Fe + 2HCI — = FeCl, + H,
phan dung dich FeCl, ta thu dugc Fe

E’ FeCl, —mehdn , Fe 4+ (I,

E va c‘éc dié'u k'ién c”a:m thiét, hdy trinh bay phuong phap va viét cac
: ng trinh phan (g héa hoc xay ra dé diéu ché FeSO, va Cu(OH),

.....

a tan hon hgp vao nudc, tach Iy chat rin FeS, va CuS con lai I3 dung

Na,0 + H,0 - 2NaOH

2H,0 —%emehdn , oH,4 + 0,1

4FeS; + 110, —° , 2Fe,0; + 8SO,
0
2CuS + 30, —— 2Cu0 + 250,
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— Tach 18y khi SO, cho tac dung véi O; du cd xtc tac, sau dé dem hgp nudc
thu dugc dung dich H2S04
250, + 0,
SO, + H,0 — H,S0,
— L&y hdn hop Fe,05 va CuO dem khir hoan toan bang khi hidro du' & nhiét
dé cao dudc hon hap Fe va Cu.

t%,v,05

W05 , 250,

0
Fe,0, + 3H, ——— 2Fe + 3H,0

CuO + Hy —£s 'Cu '+ H;0
_ Hoa tan hdn hop Fe va Cu vao dung dich H,SO4 lodng thu dudc & trén thi
duac dung dich FeSO, va tach riéng phan khong tan la Cu
Fe + H,SO, — FeSOs + H;
— Cho Cu tic dung vdi O, tao CuO, sau d6 hoa tan CuO vao dung dich H,SO,
rdi cho tiép dung dich NaOH vao loc tach thu dugc két tia Cu(OH);

200+ /0, ety 204D

CuO + H,S0,4 CuSO4 + H,0
CuSO; + 2NaOH —— Cu(OH); + Na,SO4
Bai 5: Cho ludng khi CO du di qua hdn hgp A gdm CuO , Fe;03 , AlO3 G nhiét
d6 cao sau phan (fng thu dugc chét ran B. Cho B vao dung difh Na~0H dg’,
au phan (g loc chét ran C va dung dich D. T C va D hay diéu ché ra cac
«.1 loai trong A ban dau.

—

.....

~ Khi cho CO qua A thi xdy ra cac phan (ing
0
3CO + Fe,0, ——» 2Fe + 3CO,

CO + Cu0 ——» Cu + 00,
— Chét ran B gom: Fe , Cu va Al,03. Cho B vao dung dich NaOH du thi xay ra
cac phan Ung:
2NaOH + ALO; — 2NaAlO, + H,0
— Chét rdn C gdm Fe va Cu, dung dich D gém NaAlO, va NaOH dur. g "
- Ngam chét rdn C trong dung dich HC du;, Fe tan tao dung dich, loc 18y cha
ran khdng tan la Cu.
Fe + 2HCI — FeCl, + H; "
- Cho FeCl, tc dung vdi NaOH, loc chét ran sau phan Ung dem nung de
khéi Iugng khéng ddi rdi cho H, di qua thu dudc Fe.

232

FeCl, + 2NaOH — Fe(OH); + 2NaCl
Fe(OH), — > FeO + H,0

FeO + H, —2» Fe + H,0

SUC khi CO, du vao dung dich D loc 1dy két tla, nung dén khéi lugng khéng

6i roi dién phan néng chay thu dugc Al.
CO, + H,0 + NaAlO, — Al(OH), + NaHCO,

2A10H); —*5 AI,0, + 3H,0
diénphan

ZALO H =R
ai thich hién tugng

sd ly thuyét:

‘Ném viing dudgc tinh chét vat ly va tinh chat héa hoc clia cac loai chat
biét I3 trang thai va mau séc cta chét)

Bi€t van dung tinh chat clia tirg loai chét dé giai thich

4A] + 302

‘Cac dang cdu hoi vé giai thich hién tugng:

Cho trudc hién tugng, yéu cau giai thich

Néu hién tugng va giai thich

Giai thich céc hién tugng trong ddi séng

Céc budc giai:

Doc ki dé bai va phan tich r&: Chat nao cho vao trudc ; Chat nao cho
au; Chat nao phan (ng trudc; Chat nao phan (ng sau; C6 chat nao con
u phan (g hay khéng

Néu la dang bai giai thich hién tugng cudc séng phai lién hé xem hién
K 6 gan lién vdi mang kién thirc nao dé cd hudng giai thich cu thé.

ap phuong trinh héa hoc minh chimg

Luu y: Trong qué trinh phan g, cé thé cé cb chat con du sau phan
hai chi ra hién tugng mdi phét sinh khi con du chat, IGc nay chat vira
hh ra trong dung dich cé phan (g tiép véi chat con du hay khong.

lap van dung

‘Néu hién tugng va viét phuong trinh héa hoc minh hoa khi cho:

K€m vao dung dich déng (II) clorua.

Bong vao dung dich bac nitrat.

0 natri vao dur dich ddng (II) sunfat.
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Bai gial iy
ém Vv ich CuCl,: kém tan dan , dung dich mau xanh nha an,
i igor':l(gﬂc;,: ii(rjr:jTga?abng mau do bam vao thanh kém, két thic phan lng
dung dich tao thanh khéng mau.
Zn + CuCl, — 2ZnCl; + Cu by b |
b) Cho déng vao dung dich AgNOs: dong tan d‘ép ; co mc?t I6p kim |96.1I bac
mau xam trdng bam vao thanh dong, két thuc phan Ung dung dich taq
thanh cé mau xanh.
Cu + 2A9N03 T CU(NO3)2 s 2Ag
¢) Cho natri vao dung dich CuSO4: dau tién natri tac dung VOi rju‘dc' trng c.lich
dich, natri tan dan, chuyén déng tron trén mat dung 'dgch, co khi xua‘t hue;}
téo thanh dung dich NaOH. Sau dé NaOH tac dung vai CuSO, tao thanh keét
tla mau xanh.
2Na + 2H,0 — 2NaOH + H;
2NaOH + H,;SO4 Na,S0; + 2H,0 i |
Bai 2: Hay giai thich hién tugng xay ra khi cho thém ti tir vao dung dich
NaAlO, tdi du.
a) Dung dich HCI.
¢) Dung dich AICl;.

—

b) Khi CO,.

Bai gidi o
a) Khi nho dung dich HCl vao dung dich NaAlO, tdi du: dau tién xudt hién két
tla trang keo, sau do két tua lai tan ra
NaAlO, + HCl + H,0 — AI(OH), { + NaCl
(trdng keo)
Al(OH); + 3HCI — AICl; + 3H;0 i neh 6l 1
b) Khi suc khi CO, vao dung dich NaAlO, t&i du: dau Eien )fuat hién két tua
trdng keo, sau dé két tua téng dan theo lugng CO, thém vao
NaAlO, + CO, + 2H,0 — AI(OH), { + NaHCO,

c) Khi nhd dung dich AICl; vao dung dich NaAlO; téi du: dau Eién )\(Ué’t hién ket
ta tréng keo, sau do két tua tang dan theo lugng AlCl; thém vao
INaAO, + AlCl, + 6H,0 — 4AI(OH); L + 3NaCl

Bai 3: Vi sao nqudi ta cd thé khac chir Ién thuy tinh?
Bai giai w
- Thuy tinh dudc xem la mdt nguyén liéu diéu ki vi cd khé‘néng F:hgng ilr;
mon cao. Khéng néi axit hitu co, cac axit manh nhu axn} c{ohldrlc, f:l
sunfuric, axit nitric tham chi 14 nudc cudng toan ding dé hoa tan vand
cling khéng thé &n mon thuy tinh.
340
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' Cac nha héa hoc da cho réng thay tinh 13 binh dung van nang va da bo
‘vao do axit flohidric. Khéng lau sau, cac binh nay md di. Nguyén nhan 13
do axit HF 1a axit yéu nhung cé tinh chét déc biét la &n mon thuy tinh vi ng
tac dung dugc vdi oxit silic ¢ trong thanh phan cua thuy tinh
I SiO; + 4HF — SiF, + 2H,0
Ngudi ta thudng Igi dung tinh chét nay dé khic chit 16n thuy tinh.
j4: Vi sa0 cac con tau thuting gén mét miéng kim loai kém & phia sau dudi tay ?
i Bai gidi

'han tau bién dudgc ché tao béng gang thép. Gang thép la hop kim cua sit,
acbon va mét s nguyén t6 khéc. i lai trén bién, than tau tiép xtc thuding
uyén vdi nudc bién nén sit bi &n mon, gay hu hong.
gan thém miéng kém I3 dé han ché su' dn mon vi: kém 1a kim loai hoat
6ng manh hon s&t nén bi n mon, con sét thi khdng bi gi. Sau mét thei
ian, miéng kém bi &n mon thi s& dugc thay thé theo dinh ki. Viéc nay dg
N kém hon nhiéu so vdi stra chita than tau.
>: Tai sao khéng dung cic do béng nhém dé dung nhiing chét, dung dich
0 tinh kiém?
Ngoai cua cac dd vat béng nhém cé mot I6p nhém oxit rat bén, khé bi
ha hdy. Nhung trong dung kiém I6p oxit bao vé bén ngoai nay sé bi pha
'5 . Mét di I6p bao vé& nay ma nhém 13 mét kim loai luGng tinh nén sé phan
Ng vGi dung dich kiém theo phuong trinh:
' 2Al + 2H,0 + 2NaOH - 2NaAlO, + 3H,
.' do, ngudi ta khdng diing dd vat bang nhém dé dung cac chat o6 tinh kiem.

h chét ra khoéi hdn hgp

J s& ly thuyét

Trong thuc t& héa hoc hodc cubc s6ng, cac chat thudng ton tai & dang
10p clia nhigu chét. Vi vay viéc phai tdch mét chét hodc nhiéu chat ra khoi
NOp Ia mét viéc lam thudng xuyén khi nghién ciru héa hoc. D& 1am duoc
nay bat budc bén canh viéc phai ndm 5 tinh chét ly hda clia cac chéat
J ta can luu y viéc hda chat dé tich céc chat.

'Khi chon hda chéit d& tach chat can Iuu y 3 diu kién sau:

*Chi tac dung Ién mot chat trong hdn hgp (thudng la chat mudn tach)

*San pham tao thanh c6 thé tach dé dang ra khdi hdn hop nhu: két tua,
'dung dich khong tan vao nhau
*TUr san pham tao thanh c6 thé tai tao lai chat ban dau




Béi dudng hoc sinh gidi Héa hoc 9 —Cao Cy Gidc

~ » Luu y khi dung phuong phap héa hoc cac chat khi
thém v
rong dung dich thi ciing phai tach ra. a0 con d

# Bai tap van dung:
&Tach riéng timg chét ra khéi hon hap P id:rdChCO hongdg : g:]om Cu va CuO. Trinh bay phuong phap hda hoc dé thy
« C6 2 phugng phap tach thudng gp: 4 mm;: ! ct:a va CuO tinh khiét tir hdn hop trén. Viét cac phudng trinh héa hoc
* Phuong phap loai bo: : | I
' s tic
— Phuong phap nay dung dé tach mét chéat ra khoi hon hap khi chat Gin i iy il
: - Pé tach Cu ra khéi hon hgp ta ding ph ] A x
tach kho hodc khdng tham gia phan (g héa hoc. g - g phudng phap loai bo: cho hon hap ta
: 4 ok Y ~ dung v6i dung dich axit clohidric HCl, Cu khéng tac dung, thu duoc Cqu N

@ K§ nang giai:
« Cac dang cau hoi thudng gap:
#Tach riéng mét chat ra khoi hén hap

- Sg do téng quat:
" A { iy +HCl 2
G il b CuO Cudl,
Wi XB Sau d6, cho CuCl, tac dung vdi dung dich NaOH, rdi dun nong két tia thu

o Tir s db ta thdy: mudn tach A ra khoi hén hgp A,B ta cho hdn hap vdi x, quc ta s& o6 CuO ban dau.

trong dé X chi phan (ing vdi B con lai ta thu dugc A.
* Phuong phap tai tao: i B3 gidi
— Phuong phép nay dung dé tach cac chat dé tham gia phan (fng hda hoc Cho hén hgi
p tac dung vdi dun
véi mét chat trong khi cac chat khac trong hdn hap khéng phan (ng. oc dung dich sau pha?\ {ng ta ?hﬂ'g:r :CC:j oic;ng r:hlggg tac dung. Bang céch
- . 2]

- S do tdng quat:
94 CuO + 2HCI —  CuCl, + H,0

CuCl, +NaOH——> Cu(OH), ——» Cu0

X A
A B + b . »

3 y C|:|CI2 imh ra tac dung véi dung dich NaOH, sau dé loc két tta roi dem
r ung & nhiét do cao ta thu dugc CuO tinh khiét

¢ Cl; + 2NaOH ——— Cu(OH), + 2NaCl

X8 —— B

o Tir 56 db ta thay: mudn tach B ra khdi hon hgp ta cho hén hap tac dung vdi
X thu dudc chét XB, sau do ta tai tao lai B tir XB.

o Dua vao tinh chét vat ly c6 4 cach tach cd ban:

4 Chung cat: Dung dé tach hon hop gom hai chét Iéng hoa tan vao nhal '2: MGt g6i mudi &n c6 [an tap chat 1a MgCOs, MgS0, & dang bét. Hay trinh
va c6 nhiét d sbi khac nhau. bay cach loai bo tap chat dé thu dugc mudi &n tinh khiét 2

& Chiét tach: Dung dé tach hai chdt l6ng khéng hoa tan vao nhau h « Phin tich

+Bay hai: Dé tach hdn hgp gom mot chét ran tan vao trong chat 16ng fong bai nay ta cha yéu loai MgCO; va MgSO, béng cich chuyén thanh

< Loc: Dé tach h5n hop gom chét long va chét rén khong tan vao nhat udi clorua va loai bd cac két tua

< Doc ki dé bal, xac dinh dang cau hoi | v [MgCl MaCl

+ 2 +BaCly gll,

Cu(OH), —2 5 cuo + H,0

< Xem cac chat can tach thudc loai chat gi: ran, long, khi, tan hay kho"™ jaco, > \Maso +Baso, ¢
Mgso gol, HCldu
tan trong nudc, dé bay hai hay khé bay hdi..... asu,
o HCldu BaCl, du
< Xac dinh phudng phép can ding, nén chon phudng phap nao téi uu . ' ¥ / ;
%au do cho cac mudi clorua tac dung vdi Na,COs loai bo két tua sé thu dugc

(d& thuc hién nhat, cd thé két hgp nhiéu phudng phap vira vat ly vira hda hoc)

< Trinh bay cach lam nhu thuc té
+Viét phuong trinh héa hoc cho ting giai doan tach

Nacl
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(NaCl NaCl

; MgCl, . +NeCO3 Na,CO, du +MgCO, { +BaCO, v
HCldu HCldu

BaCl, du

(NaCl

Na,CO, du —°— NaCl

1HCIdu

.....

— Cho hdn hdp tac dung véi dung dich HCl du, MgCO; tan hét

MgCO; + 2HCl —— MgClz + CO, + HO

— Cho dung dich sau phan &ng vao dung dich BaCl, du, MgSO4 phan (g tao

két tia BaSO,4
BaCl, + MgSO, —— BaSO; + MgCl,
MgCl, + Na,CO; —— MgCO;3 + 2NaCl
BaCl, 4« + Na,CO; —— BaCO; + 2NaCl

— Loc bo két tua sau dé cho dung dich thu dugc vao HCI rdi ¢6 can dung dich

sau phan (rng ta thu dugc mudi an NaCl tinh khiét
Na,CO; g¢ + 2HCI —— 2NaCl + CO; + HO

Bai 3: Mot mau hgp kim & dang phoi bao gdm cac kim loai sau: Bac, dong,

magie, nhdm va sét. Hay trinh bay phuong phap héa hoc dé tir hop kim do
6 thé diéu ché dugc: ;
a) Bac tinh khiét. b) CuO tinh khiét.
c) Al,O; tinh khiét. :

& Phén tich
Mudn cé dudc bac tinh khiét va CuO tinh khiét la dau tién Ea'phf'li lam §a0
dé tach 2 kiﬁw loai Ag va Cu ra khoi hdn hgp ban dau. Cu thé d.da)‘l ta dtﬂmg
phuong phép loai bd cho tac dung vdi axit HCI thi 2 kim loai nay khong
phan (ing sau do ta sé tai tao lai.
D& ¢ dugc Al,O; tinh khiét ta chd y dén tinh chét IuGng tinh cua nhém de

tao Al(OH); sau dé phan huy sé ¢ Al,03

Ag
Cu MgCl,
Cu 4
Fe A,
Al
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zc)

b) cuiNo,), —" , cyioH), —° , cuo

MgCl
FeClz2 ___+ NaOH {MQ(OH)Z {NaNOz

+
Fe(OH), ' |NaOH
AlCI, Ly

‘ {NaAlo2 ooy | Fls NAHCD, :
- [NaOH Al(OH), ——— Al,0,

Y .

*ho mau hap kim tac dung vdi dung dich HCl, loc két tla, rira két tia thu
'; igc Ag va Cu. Dung dich nudc loc (1) gébm: MgCl,, FeCl, va AICl;

Mg + 2HCI ——5 MgCl, + H,
Fe + 2HC — FeCl, + H,
2Al + 6HCI —— 2AICI; + 3H,

ket tua thu dudc cho tac dung vira di véi dung dich AgNO;s , loc két tua

U phan (ng thi thu dugc bac tinh khiét. Dung dich nudc loc (2) la
Noa)z

Cu + 2AgNO; —» Cu(NOs3); + 2Ag

dung dich nucc loc (2) cho tac dung vdi dung dich NaOH, loc két tua,
y kho rdi dem dun nong sé thu dugc CuO tinh khiét.

Cu(NO3); + 2NaOH — Cu(OH), + 2NaNOs;

Cu(OH), — 5 Cu0 + H,0

y dung dich nudc loc (1) tac dung v6i dung dich NaOH du. Loc bo két tua,

' dung dich nudc loc gom NaAlO, va NaOH du cho tic dung vdi CO,. Loc
f két tla dem dun néng thu dugc Al,0,

NaAlO, + CO, + 2H,0 — Al(OH), et NaHCO,
NaOH + CO, —— NaHCO,

2AI0H); —2 5 ALO; + 3H,0

2 C6 hdn hap goém: MgO, Al,05 va Si0,. Lam thé& nao dé thu dugc ting
; ‘trong A?

& Phéan tich

‘: tién ta ding phuong phap loai bd : cho hdn hop tac dung vdi dung

) HCI dé tach SiO, vi SiO, khong phan (mg. Sau dé cho dung dich thu
I0C tiép tuc tac dung véi dung dich NaOH dé tiép tuc tach MgO va Al,O;

2 AL
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e SiO, ‘khéngtan Na,CO,
iy i {ddA:AICIs va MgCl, BaCoO, +H20—->{N32C°3 ot )
MgO MgCO, BaCO,; -MgCQ, :khéngtan
ddA+NaOH———>{‘L Bbgen: Na,CO, —H"% _,NaCl——sNa
ddC:NaAlO, ;NaOHdu St
BaCO; o BaO .40 |Ba(OH),
B —‘?—>Mgo {MgCO3 —){Mgo —ZH{MgO:khc‘)ngtan

0
ddC + CO, —> Al(OH); ——> AL,O;

.....

BalOM) i oy Bafy oot 31 .83
Mgo —" , MgCl, — > Mg

— Cho hdn hgp MgO, Al,0; va SiO, qua dung dich HCI : Al,O3 va MgO tan hat
tao dung dich A, loc 18y chét ran khéng tan la SiO,.
MgO + 2HC —— MgCl; + H;O
ALO; + 6HCl —— 2AICl; + 3H,0
~ Cho dung dich A tac dung vdi dung dich NaOH du thu dugc két tua B va
dung dich C
MgCl, + 2NaOH —— Mg(OH); | + 2NaCl
AICl; + 3NaOH —— AI(OH);| + 3NaCl
Al(OH); + NaOH ——> NaAlO, + 2H;0
— Loc Iy B nung dén khdi lugng khdng ddi thu dugc Mgo

j.Hba tan A vao nudc, Na,CO; tan thanh dung dich, loc 18y chét rdn khong
_tan. Lay dung dich thu dugc cho tac dung vdi dung dich HCl du, ¢6 can

Na,CO; + 2HCI — 2NaCl + CO,1 + H,0
2NaCl —— 2Na + Cl,
\Nhiét phan hoan toan hdn hgp chat rdn thu dugc MgO va BaO

{
MgCO; —» MgO + CO,1

BaCO; —'", BaO + CO,1

) Hoa tan chat rén thu duoc vao nudc, BaO tan thanh dung dich Ba(OH); ,
Mg(OH); ——— MgO + H,0 loc 13y chét ran la MgO. Cho dung dich Ba(OH), thu dugc tac dung vdi HCI
— Suc CO, vao dung dich C, loc 1dy két tua Al(OH)s du, c6 can dung dich sau phan (g r6i dién phan sé thu dugc bari.

NaOHy, + CO; —— NaHCOs 1 BaO + H,0 —— Ba(OH),

NaAlO, + CO, + 2H,0 ——> A|(OH)3¢ + NaHCO; : Ba(OH)z + 2HCI —— BaCl, + 2H,0
— Nung két tua dén khdi lugng khong déi thu dugc Al,0; Balln s b BATH O .
- Ly chdt ran MgO cho téc dung vdi dung dich HCl, c6 can dung dich sau
- phan (rng roi dién phan nong chay thu dugc Mg
MgO + 2HCI ——» MgCl, + H,0
‘ MgCl, —— Mg + Cl,
~"Tim ki hiéu héa hoc va tén kim loai
' C0 sd ly thuyét:
~ » MGi mot nguyén t& héa hoc chi cd mét gia tri nguyén tir khdi duy nhat.
e Vao gia tri nguyén tir khéi ta sé xac dinh tén nguyén té. Vi vy bai toan
M ki hiéu héa hoc tir d6 xac dinh tén kim loai 1a bai toan chu yéu la lap
huang trinh todn hoc dé tinh nguyén t&r khai.

1

2A(0H); ——» ALO; + 3H,0 ‘

Bai 5: HAn hop A gém céc chat ran Na,CO3;, BaCO; va MgCOs. B&ng cach n&
6 thé tach tir A cac kim loai riéng biét ?

& Phan tich ’

— O bai nay tir hdn hogp cac mudi cacbonat ban dau ta phai tach ra thanh o

kim loai. O day chi yéu ta chuyén cac mudi cacbonat thanh mudi clor®

sau d6 dem dién phan néng chay dé thu kim loai.
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Béi dudng hoc sinh gioi Héa hoc 9 —Cao Cu Giac

e Cac cau hoi thudng gap:

< Tim ki hiéu héa hoc cta kim loai

< Tim céng thic hda hoc cua oxit bazo

< Tim cong thirc héa hoc clia mudi
# Ky nang giai:

 Chuyén dir kién bai toan vé sé mol

« Lap phuong trinh hda hoc

« Thiét 1ap bidu thirc thé hién méi lién hé gitfa khdi lugng mol M cua kim
loai v&i hda tri n cia né. Sau do 1ap bang vdi n [an luot bang 1, 2, 3 va chon
gia tri M tuong Ung.

in |1 2 |3

M |

o Luu y: Vi trudng hgp dét chay kim loai néu thé n = 1, 2, 3 ma khong
thoa man nghia la kim loai phan (g vdi oxi theo 2 héa tri. Khi dé ta phai lay

Lo 18 8
gia trin =3
» Bai tap van dung
Bai 1: Cho 41,1g kim loai tac dung vdi axit clohodric HCI du thu dudc 6,72 lit
khi (dktc). Xac dinh kim loai trén ?
& Phéan tich
- Tém tit dé bai: 41,1g kim loai + HCl du — 6,72 lit H, . Tim kim loai.
— DGi tat ca dir kién cla dé bai thanh s mol, sau dé thiét lap biéu thirc thé
hién méi lién hé gilta khéi lugng mol M cta kim loai véi héa trin ctia no.
- Lap bang gia tri.
Bai gidi
~ Goi kim loai c6 ki hiéu 1a M véi héa tri n va s6 mol a. Ta c6 phudng trinh
hoa hoc:
2M + 2nHOQ —— 2MCl, + nH,

2mol nmol
amol EEmoI
i
o ! : NG 72 an
- S& mol hidro sinh ra: n, =——=——=0,3(mol —=x=:0.3
idro sinh ra: ny, =552 =55 (mol) = 5
0,6
= (1)

' Ta lai 6 a=% @)
—Tir (1) va (2) ta c6: M = 68,5n
— Vi M la kim loai nén: n c6 thé = 1 ; 2 ho¥c 3
n 1 2 3 ]
M 68,5 137 205,5
v Két qua Loai Bari Loa?‘
‘vay kim loai M can tim I3 Bari c6 héa trj II.
.2: Qé’t f:Da'y bét kim loai M trong khéng khi, thu duoc oxit cua
16 oxi chiém 20% khdi Iugng. Hay xéc dinh kim loai dé 7
- o Phéntich
6 tat dé béi‘: M + 02 — oxit. Biét: moy = 0,2 Mgy .Tim kim loai.
_b pé!:!gg:_;ts"ln: an hoc’, lépﬂbié'ta thirc lién hé khéi lugng giira 6xi va oxit
);oai b ;antri |;egt:'tah;rg.the hién m&i lién hé giira khéi lugng mol M cua
ap bang gia tri.

no, trong

M + no, —°, M0,
]- lugng mol cla oxit: 2M + 16n
lugng clia oxi trong 1mol oxit: 16n

€0 d@é bai ta co: 2mlfr6n =0,2 = M= 32n

J la kim loai nén: n cé thé = 1 ; 2 hodc 3

: n 1 2 3

i M 32 | &4 | 9
; Két qua Loai bong Loai

Y kim loai M can tim & ddng o6 hda ti 10,

i Cho 2,016g kim loai M tac dung hét véi oxi

* Cho 2, _ ung hét vdi oxi th at ra

et u dugc 2,784g chéat ran.

'. Gh. & Phén tich

tat dé bali 2,01’69 M+ O, — 2,784g oxit. Tim kim loai M

.sphl{‘dng Frmh ho? ho& dung dinh ludt bao toan khdi lugng tinh khéi

! ; :Ea Oxi. Dga vao mdi quan hé gilta cac s6 mol chuyén déi thanh biéu
. € hién mGi lién hé gilta khéi Iuvgng mol M cla kim loai vdi hoa tri n

D bang gia tri.
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— Goi kim loai ¢6 ki hiéu la M vdi hoa tri n va s6 mol a.

Ta cé phuong trinh héa hoc:
tO

4M + n0O, —— 2M,0,
4 mol nmol 2mol
an
——mol
amol 2

— Theo dinh luat bao toan khéi lugng ta c6: My + Mo = Moxit
= moxl = 2,784 by 2 016 b 4 moxi = 0,768 (g)
m 0,768 768

=0,024 (mol
- S6 mol oxi: Ny, = ik 0,024 (mol)
0,096
~ ti @ likppopy 0 s R (3)
4 n
2,016
T U e i
Ma: a M (2)

- T (1) va(2)tacé: M=21n
— ViMlakim loai nén: nco thé = 1 ; 2 hoac 3

n i 2 3
M 21 42 63
Két qua Loai Loai Loai

— Vica3giatrin = 1,2,3 khong thoa man nghia la kim loai phan (fng vdi oxi
theo 2 héa tri = n=—§- — M=56

~ Vay kim loai M can tim la sat. e -

Bai 4: Cho 0,552g kim loai M tac dung hoan toan véi nudc thu dugc dung lct
A va V lit khi hidro (dktc) Trung hoa dung dich A béng lugng vira du a><|I
clohidric rdi cd can can than dung dich sau phan (g thu dugc 1,404g muo
khan. Hay xéac dinh kim loai M va tinh V.

& Phan tich
— Tém tit dé bai: 0,552g M + H,0 — ddA + V lit khi
ddA + HCl — 1,4040g mu6i khan. Tim kim Ioal M.V=7?

— Lap phuong trinh héa hoc. Dua vao mdi quan hé gilta cac sé mol chuTe:I
ddi thanh biéu thirc thé hién mai lién hé gitfa khdi lugng mol M cua kim lo
vdi héa tri n cGa no.

~ Lap bang gié tri.
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Bai gigi
huong trinh héa hoc:
2M + 2nH,0 —— 2M(OH), + nH,
2mol 2nmol 2mol nmol
amol amol ?mol
M(OH), + nHO —— MC, + nH,0
1mol nmol 1mol nmol
amol amol
f 0,552 1,4040 ol
.nM—a- M =M+35,5n =stMy= 230
M la kim loai nén: n c6 thé = 1 ; 2 hoiic 3
' n 1 2 3
M 23 46 69
Két qua Nhén Loai Loai

'M 13 kim loai natri

: bl 0,552.1
tfch cua hidro: V,,, =V =n.22, 4_— 22,4 =
WY ah 2 23.2

ho mét lugng oxit sat vao 6ng s, nung néng & nhiét dé cao rdi cho
g khi du CO di chdm qua 6ng sir dé khtr hoan toan sit oxit thanh sat

loai. Khi CO, di ra khoi éng st dugc hap thu hét vao binh dung lugng
dc voi trong thu dugc 13,5g két tua trang.

’t cac phuong trinh hda hoc xay ra ?

dinh cdng thic cla sét oxit ? Biét néu cho Iugng sit trong 6ng s

ung hoan toan vdi axit clohidric thi thu dugc 2,268 lit khi hidro (dktc).
& Phéan tich

tét dé bai: Fe,O, + CO — Fe + CO,

- CO, + Ca(OH), — 13,5g két tia

Fe + HCl — 2,268 lit khi hidro

«L- uang trinh hda hoc, chuyén dir kién bai toan vé s& mol. Dua vao dir
G‘é bai lap ti 1é gilra x, y dé tim x,y.

Bai gidi

22,4=0,2688 (lit)

/4

ong trinh hda hoc:
Fe.0, + yCO - xFe + yCO,
CO; + Ca(OH), = CaCO; + H,0
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b)
% \ _m_135
VvV 2,268
-S6 idro: ——2220,10125 (mol
S6 mol hidro: ny, = 24 224 (mol)
Fe + 2HO —— FeCl, + H,
1mol 2mol 1mol 1mol
0,10125mol 0,10125mol
CO, + GCa(OH), —— CaCoO, + H,0
1mol 1mol 1mol 1mol
0,135mol 0,135mol
Fe,0,  +. 00 - F==lay et 4 T yClh
1mol y mol x mol y mol
0135~ o35 mol
A
; 0,135x Xl X=3
- Taco: N = =0,10125 :?—Z :>{y:4

- Vay cdng thirc hda hoc cua oxit sat la: Fe;04.
7 . Nong dd dung dich
# Cd sd ly thuyét:
e Khai niém vé dung dich:
- Chét tan la chat co kha nang hoa tan trong dung méi

— Dung méi la chat cd kha ndng hoa tan chat tan dé tao thanh dung dich.

— Dung dich 1a hdn hgp dong nhét cla dung méi va chat tan.
e Nong do phan tram: (C%)
— N6ng dd phan tram la khéi lugng chat tan co trong 100g dung dich.
M, .100%
Mg

C% =

Mg : 1a khéi lugng chét tan
Myq : la khoi lugng dung dich
- Dé tinh khéi lugng dung dich, ta cé cac cong thifc: myg = Mg + Mym
Mg = V. d (Vvdid la khdi lugng riéng cua dung dich do)
e Nong dé mol: (Cu)
— N&ng dé mol 1a s6 mol chat tan co trong 1 lit dung dich: C,, =%
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¥ nang giai:

ng 1: Sy’ hoa tan hodc sy trén I5n khéng xay ra phan ing

Khl trén hai dung dich khac nhau ma khéng xay ra phan (g thi lugng
it tan khong thay ddi, chi c6 khéi lugng dung dich thay ddi (gibng nhu sy
: oang dunng dich) dan dén thay déi nong do.

19 2: Su hda tan hodc sy trén lan cd x3y ra phan ing

Khl su’ hoa tan hodc su tron Ian hai dung dich cé xay ra phan (fng, néu
phdm tao thanh ¢ chat khong tan hodc chat khi, nhitng chat nay thoat ra
': dung dich nén khi tinh khéi lugng dung dich sau phan (ng phai 1dy khsi
g cac dung dich hodc cac chat tham gia phan ng trir di khéi lugng chéat
’a hodc chat khi thoat ra.

— Khi hoa tan mot chat rén hodc chét khi vao chat long thi ni chung thé
: ng dich coi nhu béng thé tich chat 1dng. Nhung néu dé cho khdi lugng

la dung dich thu dudc thi phai tinh khéi lugng dung dich tao thanh roi
ra Vyq.

g 3: Su'pha loang hodc cé dic dung djch

- Khi pha lodng hodc c6 dic dung dich, khéi lugng chét tan khéng thay
fa do ta co thé ap dung cong thirc pha lodng hodc ¢ déc nhu sau:

* DGi vdi ndng do phan trém:

| Dung dich dau —™@%° _, pung dich sau
hGi Iuong dung dich m; my=m; + m
'”; g do phan trdm a, a

NOi lugng chét tan khong thay déi nén: my.a; = m,.a,

' BSi v&i ndng dé mol:

? Dung dich dau —Y®*%° _, pyng dich sau
tich dung dich A

V=V 2 V
Ong d6 mol G G
S0 mol chat tan khéng thay ddi nén: V,.C; = V,.C,
b Cac budc giai:

~ Chuyeén dir kién bai toan vé s& mol

= Lap phudng trinh héa hoc

= Xac dinh r6 trong dung dich gém ¢6 nhifng chat tan nao

= Ty tiing dang bai néng d6 ma &p dung cdng thirc cu thé dé tinh.
' Luu y:

% Khi hoa tan ¢ ...dt vao nhau thi phan (ing c6 xay ra hay khéng
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< Chat hoa tan Iic dau va chat tan trong dung dich c6 thé la khac nhau.

<N&u can tinh néng dd dung dich sau phan (g phai tinh l?l kh:)l lu"Qng
dung dich sau phan (ng: luu y trir lai khéi lugng chat két tta va chat khi cg
trong san pham. A . |

< Khi hoa tan chat két tinh vao nudc, chang han hoa tan CuSO4.5H;0 vag
nudc thi: mg =Mcyso, 7 Vad = Viude két tinh + Vnuéc hoa tan

Bai 1: Hoa tan 0,5 mol Na,C0O3.10H,0 vao 200g nudc du’c}c.dung dich A. Tinh
ndng dd % , ndng dé mol va khéi lugng riéng cua dung dich ?
& Phén tich

Tom tat dé bai:

0,5mol Na,C03.10H,0 + 200g H,0 ——> dd A

Cu;C% ;DclliaA="? o
Chuyén dit kién clia bai toan vé s6 mol, tinh khéi lugng dung dich, the tich
dung dich tir d6 tinh Cy ; C% va D

Ta co: Maycoy =0:5 (mol)
mNa2c03 =0,5.106= 53(q)
Moy 10My0 =0/ 5286 =143 (9)

— Khéi lugng dung dich sau khi hoa tan: mgq = 143 + 200 = 343 (9)
Mya,co;-100%  53.100%

A » : "o 4 ,450/

— Nong dd % cta dung dich A: C%gqp = g 343 15,45%
~ Khéi lugng nudc cé trong mudi két tinh:

My,0 =0,5.18.10=90(g)

Mgd nwse = 90 +200 = 290 (g)

m 290
n 0,5
- Nong dd mol clia dung dich A: Cyyun =V=6,_2-_1'72(M)
] : Myga _ 343

— Khéi lugng riéng ctia dung dich A: D, =—€/_—FO_1'18(9 / ml)

~ dich B. Tron mét nifa dung dich A v&i mét nira dung dich B thu dugc

‘ C%g = Mheon-100%_0,2.40.100% _

ai 2: Cho 8g SO; tac dung hét véi 92ml nudc (cé d=1g/ml) thu dugc dung

dich A. Cho 6,29 Na,0 hoda tan hoan toan vao 93,8ml nuéc thu dugc dung

dung
dich C.

~a) Tinh néng d6 phan trém cta dung dich A va dung dich B ?

b) Tinh néng d6 mol ctia dung dich C ?
& Phan tich

T6m tat dé bai:

89 SO; + 92mI H,0 —» ddA

6,29 Na,0 + 93,8mIH,0 — ddB
e 1

BA:-B
> +2 — ddC

Dhugc = 1 Q/ml
b C%cliaA,B ;CycliaC=7?

uyén dir kién cua bai toan vé s§ mol, xac dinh chat du. Tinh nong dé mol

Clia cac chat.
: Bai gidi
B! ng, = % =0,1(mol)
6,2
Mnayo = 62 0,1(mol)

Mhusc/a = 92 . 1 = 92 (g)

Masc /8 = 93,8. = 93,8 (9)
a 2 trudng hop tao thanh dung dich A va B nudc déu ¢d du. Vi vay ta tinh
Neo SO; va Na,O ’

SOy & HON seassy H,S0,

1mol 1mol 1mol
0,1mol 0,1mol
Na,0 + H,0 — 2NaOH
1mol 1mol 2mol
0,1mol 0,2mol

ong do dung dich cta A, B

m .100%
C%, = H2504 o i 0,1.98.100%
Myda 92+8

=9,8%

-8%
M 93,8+6,2 "
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1 4 {HZSO“ :0,05mol 1 {NaOH:O,lmoI

2" |H,0:46ml 2" |H,0:46,9ml

b) Ta co:

1a:dg_ 5 ddc
a3

H,S0, + 2NaOH —— Na,SO, + 2H,0

1mol 2mol 1mol 2mol
0,05mol 0,1mol 0,05mol
Vydac = 46 + 46,9 = 92,9 (mI)
Ct dac = ——0—’—£_0,54(M)
0,0929

Bai 3: Thém 194 ml dung dich Ba(OH); 4,3% (d=1,03 g/ml) vao 250 ml dung
dich Mg(NOs), 0,1M thi thé tich dung dich tao thanh giam di 4ml. Tinh ndng
dd mol clia cac chat thu dugc sau phan (ing ?

&-Phan tich

— Tom tat dé bai: :

194 ml Ba(OH); 4,3% (d=1,03g/ml) + 250ml Mg(NO;)z 0,1IM — AV{=4ml
Cw clia dung dich sau phan (fng = ?

~ Chuyeén dir kién clia bai todn vé s& mol, xac dinh chét du. Tinh ndng d6 mol

clia cac chat.

C%.my,  4,3.199,82
Meaomz =700 100

“m_8,59
Mea(o2 “M =171

.V=0,1.0,25=0,025(mol)

=8, 59 (g)

=0,05(mol) *

Mugnoz), = Cm
Phuang trinh hoa hoc:
Ba(OH), + Mg(NO;), —— Mg(OH), + Ba(NO;),
1mol 1mol 1mol 1mol
0,025mol 0,025mol 0,025mol 0,025mol
TU phuong trinh hda hoc, ta thdy Ba(OH), du
~ Céc chét sau phan (fng: Ba(NO3); — 0,025 mol va Ba(OH), dv - 0,025 mol
Thé tich dung dich sau phan (fng: V = 194 + 250 — 4 = 440 (ml)
N&ng dé mol clia cac chét sau phan (ng: -

n 0,025

- Cuganos), = v 0,44 0,057 (M)

n 0,025

" Chga(oH), =V=0,7=0'057(M)

4: A la dung dich HCI; B la dung dich HNO;. Trdn 400g A vdi 100g B dugc
dung dich C. Léy 10g C cho vao 990g nu6c dudc dung dich D. D& trung hoa
80g dung dich D can 50ml dung dich NaOH 0,1M va thu dugc 0,319g muéi

khan sau khi cd can. Tinh néng dé phan trém dung dich A va dung dich B ?
| & Phén tich

‘ tat dé bai:

A: dd HCl ; B: dd HNO;

400g A + 100gB —— ddC

10g C + 990g H,0 —» dd D

80g dd D + 50ml dd NaOH 0,IM —— 0,319g mudi

% claAvaB?

Day la dang toén ndng dé khi pha trén khéng xay ra phan (ng, dua vao s§
nol NaOH va khéi lugng mudi ta tim dugc khéi lugng clia HCl va HNO; tir
6 tinh ndng dd % clia A, B.

100g A + 100g B —> 500g C

k. ., |8gA \
3y trong 10g C c6: {ng + 990g H,0 — > 1000g dd D
0,64gA

0,16gB

~ Nnaow = 0,05.0,1 = 0,005 (mol)

0i X, y [an luot |a s6 mol ciia HCl va HNO; cé trong 80g dung dich D

‘ay trong 80g D c6: {

ay 80g D + NaOH:
HCO + NaOH —— Nad + H,0
1mol 1mol 1mol 1mol
x mol x mol x mol x mol

HNO; + NaOH —— NaNO, + H,0
1mol 1mol 1mol 1mol
y mol y mol y mol ymol
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x+y=0,005 :{x=0,004
58,5x + 85y =0,319 y=0,001

HCl :0,004 mol L HCl:0,1469
= 1HNO,:0,001mol ~ |HNO,:0,063g

- Tacé:{

0,146.100%

— Nong d6 phan tram cla dung dich A,B: C%x = .64 =22,8%
0,063.100%
%p = ————=39,375%
- 0,16 ’

Bai 5: Liy mét lugng nhd hon hgp A gdm Mg va Fe & dang bt tac dung vira
du vdi dung dich H;S04 19,6% thu dudc dung dich B trong dd ndng do cla
FeSO, 1a 7,17%

a) Hay tinh ndng dd % cta mudi MgSO, trong dung dich B ?
b) L&y 1,92g A cho tac dung vdi 100ml dung dich CuSO4 1M khi khudy déy
dé cac phan (ing xay ra hoan toan. Hay tinh ndng dé mol cua cac chat tan
thu dugc trong dung dich sau phan (ng biét rang thé tich thuc té thay doi
khong dang ké ?

& Phén tich
Tom tat dé bai:

: MgSO, —C% = ?
a) HRATMES R0k o i el BRI T
Fe :ymol FeSO, 7,17%
Mg
b) 1,929 %+100mICuSO, 1M ——C,y=?

— Tinh khdi lugng dung dich H,S04 va khéi lugng dung dich sau phan (g theo
X, y. Dua vao nong dd FeSO, tinh x theo y. Lap biéu thirc tinh ndng d6 MgSO..
— Lap phuong trinh giai tim x, y. Tinh s mol CuSO4 du'. Tinh nong do mol cua
cac chéat theo yéu cau dé bai.
Bai gidi

a) Phuang trinh hoéa hoc:

Mg + H,S0, — MgSO, + H,

1mol 1mol 1 mol 1mol

x mol x mol x mol x mol

Fe + H,S0, —— FeSO, + H,
1 mol 1mol 1mol 1mol
y mol y mol y mol y mol
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Ta CO: Mygy,s0, = =

m, -100% 98(x +y).100

C% Wt YY)

Mdd sau phan (ng = Myg + Mg + Madn,s04 ~ My,

= 24x + 56y + 500(x + y) — 2x — 2y = 522x + 554y
152y.100%

Co/opeso4 e e 7, 17%

© 522x +554y

_120x.100% _ 120.3y.100
522x +554y 522.3y + 554y

\ a Cé: ncuso4 =CM'V =1.0,1=0,1(m0l)

- C%gso, =16,29%

[24x+56y=1,92  [x=0,045mol
|x=3y - {y=0,015mo|
Phudng trinh hda hoc:

Mg + CusO, —— MgSO, + Cu
1mol 1mol 1imol 1mol

- 0,045mol  0,045mol 0,045mol
. Fe + CusO, —— FeSO, + Cu
1mol 1mol 1mol 1mol
0,015mol  0,015mol 0,015mol

so4¢- = 0,1 = (0,045 + 0,015) = 0,04 (mol)
MgSO, :0,045mol

3au phan (ing: {FeSO, :0,015mol

CuSO, d-:0,04 mol

ng dd mol clia cac cht sau phan (ng: Chmgso b =3=%=0, 45(M)
n 0,015
n 0,04
Ceusoy o- “UThHT =0,4(M)

ai toan vé oxit axit tac dung véi dung dich kiém
0 sd ly thuyét:
Oxit axit + dung dich kifm — Muéi axit
Oxit axit + dung dich kifm — Muédi trung tinh + H;0
CO, + NaOH — NaHCO, (1)
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CO, + 2NaOH — Na,CO3; + H,0 (2)
« D& xac dinh phan ('ng nao xay ra, ta lap tilé: T = %
COy
o Néu:
< T<1 :Xay ra phan (ng (1)
< T>2 : Xay ra phan Ung (2)
%1 <T<2:Xayraca2phan iing (1) va (2)
e D3i v8i cac oxit axit nhu' SO,, SO; .... khi tac dung véi dung dich kigm
nhu’ KOH ciing bién ludn tuong tu nhu vay.
@ Ky ndng giai:
— Chuyén tat ca dir kién bai toan vé s6 mol
- Lap ti 1é gilra s6 mol kiém va oxit axit
— Xéc dinh mudi tao thanh, viét phuong trinh héa hoc
— Trudng hgp tao hai mudi ching ta phai viét 2 phuong trinh héa hoc xem
nhu 2 phan (g doc 1ap. Chon 2 an (thutng la s6 mol clia 2 mudi) lap hé
phuang trinh nhu toan hdn hop dé giai.
- Tra I8i cac yéu cau bai toan
Bai 1: Tinh khéi lugng cac chat cé trong dung dich sau phan Ung trong cic
trudng hop sau:
a) Dan tir tir 2,24 lit CO; (dktc) vao 500ml dung dich NaOH 0,2M.
b) Dan 11,2 lit khi SO, (dktc) vao dung dich chira 84g KOH.
c) Dan 11,2 lit khi CO, (dktc) vao 800ml dung dich KOH 1M.
& Phan tich
- Toém tat dé bai:
a) 2,24 lit CO, + 500ml NaOH 0,2M
b) 11,2 lit SO, + 84g KOH
c) 11,2 1it CO, + 800ml KOH 1M
M cicchit = ?
— Chuyén dir kién bai toan vé s mol, I&p ti 1& xac dinh mudi c6 trong dund
dich tir d6 tinh khéi lugng mudi.

Bai giai
vV 2,24
a) Ta co: Nco, -m_-z—ﬁ_o,l(mol)
Nnaon =0,5.0,2=0,1(mol)

- Laptilé: T:ﬁNw_H=°1

1 = san pham tao thanh |a NaHCO;
Neo, O
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. Phuong trinh héa hoc:
4 NaOH + CO, — NaHCO;

ptlle T = Thaon 2.8

¢6 hé phuong trinh: {x+y=0,5 :{x=0,3

1 1 1 (mol)
: 0,1 0,1 0,1 (mol)
. Khéi lugng san phdm tao thanh: Myatco; =0,1.84=8,4(q)
. 11,2
aco: n
.T S0, = 2.4 =0,5(mol)

Nco, 5

' SO, + 2KOH - KzSO3 + H,0

g ! 2 1 1 (mol)
0,5 1 0,5 0,5 (mol)

Sau phan (g trong dung dich cé: K,S0; va KOH du
~ Nkonav=1,5-1= 0,5 (mol)
. Mgonde= 0.5.56 =28 (g)

4 My,s0, =0,5.158=79(g)

L 11,2
CO: n COz —m—‘o 5(m0|)

nkon = 0,8. 1 = 0,8 (mol)

g ~==1,6 = san phdm tao thanh I3 hdn hop 2 mudi

' X, y lan lugt 1a s6 mol cia mudi K,CO; va KHCO,

CO, + 2KOH - K2C03 + H,O
1 2 1 1

(mol)

X 2x X X (mol)
CO, + KOH — KHCO,

y y S (mol)

2x+y=0,8 [y=0,2
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nK2C03 =0, 3mol £ mK2C03 = 0; 3.138= 411 4 (g)
Mesco, =0,2.100=20(g)

NiHcos = 0,2mol

Bai 2: Dan mét lugng CO, vao 1,2 lit dung dich Ca(OH); 0,1M thdy tao ra 54
mot mudi khéng tan cliing véi mét mudi tan.
a) Tinh thé tich khi CO, da dung (dktc).
b) Tinh khéi luvgng va ndong dé mol clia mudi tan.
& Phéan tich
— Tém tat deé bai:
CO, + 1,2 lit Ca(OH); 0,1IM ——— 5g mudi khéng tan ,
— Chuyén dir kién bai toan vé s6 mol, tir s6 mol cia mudi tal‘w va NaOH tinh sg
mol ctia CO, timg phan (g tir d6 giai quyét yéu cau dé bai.
a) Phuong trinh héa hoc:
CO, + Ca(OH), —— CaCO3; ! + H0 (1)

2C0O, + Ca(OH), —— Ca(HCO3); (2)
- Ta ¢6: Ney(ony, =1,2.0,1=0,12(mol)

5
100

R 3. = |
Nco, / =Ncaco; =Nca(on), 0,05mo
% 2 %o

Ncacos = ——=0,05(mol)

“Ca(on)%2 : =0,12-0,05=0,07 (mol)

ey =2.0,07=0,14 (mol)
2

- Téng s6 mol CO, da duing: nco, =0,05+0,14=0,19 (mol)
= Vo, =0,19.22,4=4,2561)
b) Khéi lugng cta mudi tan: Mc,ico,), =0,07.162=11,34(q)

0,07
1,2

Bai 3: Dan 5,6 lit CO, qua dung dich natri hidroxit c6 nong d6 0,5M. Hay tmh|
thé tich dung dich natri hidroxit can ding va ndng dé mol cla moi muo
trong dung dich sau phan ung néu tao 2 mudi vdi ti 1& s6 mol la 1:1 ?

~ Nong d6 mol cia mudi tan: Cyc,qco,), = = 0,058 (M)
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: & Phéan tich
Tom tat dé bai:
5,6 lit CO, + NaOH 0,5M ——— 2 muéi cling s8 mol (a mol)

Chuyén dir kién bai toan vé sb mol, 1ap phuong trinh tinh s mol cla mudi
tir do6 tinh néng d6 mudi trong dung dich.

5,6
22,4

,hu’dng trinh hda hoc:
- €O, + 2NaOH ——» Na,CO, + H,0

Ta co: Neo, = 55— =0,25(mol)

- 1mol 2mo! 1mol 1mol
- amol  2amol amol

- €O, + NaOH ——» NaHCO,

~ 1mol  2mol 1mol

~amol  amol amol

a cd: e, =2a-0,25 = a=0,125

bt

. : 3a .. 3.0,125 :
€ tich dung dich NaOH: V.., = .23 30,125 ———==0,75 (lit
: e PORICes 08 . 0.5 w
ong d6 mudi trong dung dich:
0,125 0,125
MNa,CO3 ~ 0 75 = =0,16(M); CMNaHC03 0,75 5z =0,16(M)

4: Nung 12g CaCO; nguyén chat sau mét thoi gian con lai 7,6g chat rén A.
) Xac dinh thanh phan phan trédm khdi lugng clia cac chat trong A.
) Tinh hiéu suét phan (g phan huy.
| Hoa tan hoan toan A trong dung dich HCl du, cho toan bd khi thu dugc
Ip thu vao 125ml dung dich NaOH 1,2M dugc dung dich B. Tinh ndng dé
I cua dung dich B. Gia str the tich dung dich thay déi khéng déang ké.
' = Phan tich
Om tat dé bai:
129 caco; —° 5 7,69 chit rin A
A+ HCl —— khi —1ZmNOHIM , 4qp
% cac chattrongA? H="?
- Cy cla dung dich B ?
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— Dung dinh luat bao toan khdi lugng dé tinh lugng CO; Eu‘ dé tl’l’\lh %\ Céc
chat trdng A va hiéu sut phan (fng. Lap ti 1& xac dinh mudi tao thanh tur d¢
tinh ndng dd mol clia dung dich B.

Bai gidi

a) Phuang trinh hoa hoc:

caco, —2— Ca0 + €O,

— Ap dung dinh luat bao toan khdi IUgng: Me,co, = Meyo + Meo,
4,4
=Meo, =12-7,6=4,4(9) = Nco, = T4—=0,1(mol)

caco, —Y Ca0 + CO,

1 1 1 (mol)
0,1 01 01  (mol)
Mo = 0,1 . 56 = 5,6 (9)

%Ca0=%.100%=73,7°/o

% CaCO;du = 100 - 73,7 = 26,3 %
b) Khéi lugng CaCO5 tham gia phan (ing: Mc,co, =0,1.100 =10(g)

_ Hiéu sudt phan img: Ho/o=¥21.1ooo/o=s3,3°/o

¢) Khéi lugng CaCOs con du trong A: 12 - 10 = 2(g)

Neaco, AU = ig—0=0,02(mol)

— Hoa tan A vao HCl du:
CaCO; + 2HCl - CaCl; + CO, + H,0
Ca0 + 2HC — CaCl, + HO

- Ta cd: neo, =Neaco, AU = 0,02 (mol)
Nnaon = 0,2 . 0,125 = 0,025 (mol)

Uptile: T Meon _0:025 4 55 o 2 pham tao thanh 1a hdn hop 2 mudi
e e 0p

Goi X, y Ian lugt 1a s6 mol cia mudi Na,CO3 va NaHCO;
Phuang trinh héa hoc :

CO, + 2NaOH - Na,CO; + H0
1 2 1 1 (mol)
X 2x X X (mol)
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CO, + NaOH — NaHCO;
1 1 1 (mol)
B v y y (mol)
L e L - x+y=0,02 x=0,005
3 hé phuung trinh:
T iong {2x+y=0,025 :’{y=o,o15
~ [Mayco, =0,005mol
| Mnatico =0,015mol
: A : 5 o n 0,005
NG l : o Tl i T
3 ng d6 mol ctia dung dich sau phan ung CMNazco3 vV 0.125 0,04M
n_0,015
C"'Nanco3 'V"W‘O'IZM

52 Nhiét phan hoan toan 166g hén hgp MgCO; va BaCO; dugc V it CO,
dktc). Cho V nay hap thu vao dung dich chifa 1,5mol NaOH sau dé thém
aCl, du thdy tao thanh 118,2g két tla. Xac dinh thanh phan phan tram
hGi Iu'gng m&i mudi ban d3u ?

' & Phan tich

tat dé bai:

' MgCO, :amol
' 1669{BaCO3:bmol

S G AT 002 +1,5molNaOH

san pham

an pham —2%_, 118 2q két tua

> mGi mudi = ?

uyén dir kién bai todn vé s§ mol, bién luan 2 truéing hgp tao mudi ¢ thé
ly ra. Dua vao khdi lugng két tua dé loai bé bét 1 trudng hgp, tir dé Iap
& phuong trinh tinh a, b.

hiét phan hdn hop:
| Mgco, —°— Mgo + o,

1mol 1mol 1mol
amol amol amol

BacO, — > BaO + CO,
1mol 1mol
bmol bmol
CO: Neo, =a+b (1)

1mol
bmol
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— Cho CO, qua dung dich NaOH, cho san pham sau phan (ng tac dl:.lng VG
" BaCl, tao két tua chiing to san pham c6 Na,COs. Vay cd 2 trudng hgp xay ra:
o Truong hop 1: Tao mot mudi NaCOs
- Phuong trinh hoa hoc:

2NaOH + CO, —— Na,CO; + H,0
2mol 1mol 1mol 1mol
1,5mol 0,75mol
Na,CO, + BaCl, —— BaCO, ! + 2NaCl
1mol 1mol 1mol 2mol
0,75mol 0,75mol

118 2

- Ta ! Ngyco, = =0,620,75

19y ;
— Vay loai trudng hgp chi tao mét mudi Na,COs;
e Truong hop 2: Tao 2 mudi Na,CO; va NaHCO; : ,
- Goi %, y lan lugt 1a s6 mol cua NaHCO; va Na,COs. Phuong trinh hoa hoc:

NaOH + CO, —— NaHCO,

1mol 1imol 1mol

xmol xmol x mol

2NaOH + CO, —— Na,C0; + H,0
2mol 1mol 1 mol 1imol
2y mol y mol y mol

- Taco: NnaoH = X + 2y =15 (2)

- Cho san pham tac dung vdi dung dich BaCl,

Na,CO, + BaCl, —— BaCO, ! + 2Nacl
1mol 1mol 1mol 2mol
y mol y mol

- Ta cd: ng,eo, =¥=0,6 (3)

- Tr(2) > x=03=>a+b=09
a=0,1 MgCO, :0,1mol
b=0,8 e BaCO,:0,8mol

{MgCO3 :8,44g {MgCO3 :5,06%
= =

- Laico: 84a + 197b = 166 :{

BaC0,:157,6g  |BaCO,:94,94%

NLL

Toan hén hgp

Cd 58 ly thuyét:

i'-|'rong mot s6 trudng hop, dé bai khéng cho hai chat tac dung vdi nhau ma
0 nhiéu chat cing tac dung vdi nhau, khi dé ta cé dang toan hén hgp.

Khi gap dang toan nay, bén canh doi héi cac ki ndng héa hoc hoc sinh can
ai €6 cac ki ndng toan hoc déc biét 1a viéc giai hé phuang trinh.

Ky néng giai:

e Cac budc giai:

- »Doc ki, tom tat va phan tich dé bai

% Chuyén gia thiét bai toan vé s6 mol (luu y: néu cho khéi lugng ctia hdn
p nhiéu chat thi khng dugc déi vé s6 mol)

% Dat an cac chat can tim (thudng la dai lugng s& mol)

-.-Vlet va can béng cac phuong trinh phan (ng.

+»Dua vao ti Ié mol clia cac chat trong phan (g dé tim méi quan hé gilra
Ing, xuat phat tlr chat cé s6 mol dat lam an sé.

#Lap hé phuong trinh toan hoc

#»Giai hé phuong trinh tim &n s6 da dat.

% TU s6 mol d6 tim cau tra I&i ma dé bai yéu cau.

* Luu y: 1ap hé phuong trinh toan hoc theo nguyén tac: Cho bao nhiéu gia

.:‘ lap bdy nhiéu phuang trinh; Cho gia thiét nao thi 1ap phuang trinh theo
thiét do.

| 1: Khi phan hly 4,84g hdn hop NaHCO; va KHCO; thi thu dugc 0,56 lit
dktc) khi CO, . Xac dinh thanh phan phan trém mdi mudi trong hon hop
an dau va khéi lugng hdn hop mudi thu dugc sau phan (rng ?

Bai gidi
0,56
22,4

30i a , b [an luot 1a s6 mol cia NaHCO; va KHCO,

=22 _0,025(mol)

@
N

| NaHCO, — 5 Na,CO, + CO, + H,0

2 1 1 1

3 a/2 a/2  a/2
2KHCO, — 5 K,CO, + CO, + H,0

2 1 1 1

b b/2 b2 b2
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RO s a=0,01
— Ta co hé phuang trinh: {2 2 =5 b0 04
84a + 100b = 4,84 d
Bai 2: DSt chay hoan toan a gam hén hgp Mg va Cu thu dugc 1,4a gam chét ran
a) Tinh phan trém khéi lugng mdi kim loai trong hén hap trén ?
b) Gia st 1&y 10g hdn hgp A téc dung vdi lugng du dung dich AgNO; khug,
déu dé phan (ing xay ra hoan toan. Tinh khdi lugng kim loai da két tu;
trong phan (fng do.
& Phén tich

— Tém tat dé bai:
Mg: xmol MO = e A :
- A S T — % khGi lugng moi kim loai ?
a a(g){Cu:ymoleoz (g){CuO t

10gA + ddAgNO; —>m ¥ =?(g)
— Lap phudng trinh hda hoc, dua vao dif kién dé bai lap hé phuong trinh tinh
X, Y.

P .2

a) Phuang trinh héa hoc:
Mg + 0, — 5 2Mgo
2mol 1mol 2mol

x mol x mol

5 O 2D

2mol 1mol 2mol
y mol y mol
, [24x+64y=a {x=0,015a
- Taco: =
40x + 80y =1,4a y=0,01a

— Phan trdm khdi lugng cac kim loai trong A:

0,
%Mg = 0,015a.24.100 /°=36°/o
a
0,
%Cu = 0,01a.€;4.100 /o=64%
.. |Mg:3,6g-0,15mol
P 0o {Cu :6,49-0,1mol

- Phuang trinh hda hoc:

2AR

Tom tit dé bai: 6,249/

Mg + 2AgNO; —— Mg(NO;), + 2Ag

imol 2mol 1mol 2mol
0,15mol 0,3mol
Cu + 2AgNO; —— Cu(NO,), + 2Ag
1mol 2mol 1mol 2mol
0,1mol 0,2mol

- Khéi lugng kim loai sau phan (ig: mag = (0,3 + 0,2) . 108 = 54 (g)
ai 3: Cho mét loai da voi chira CaCOs; , MgCOs , Fe,0; va SiO,. Lay 6,24g da
- v6i d6 dem dun ndéng & nhiét d6 cao dén khi thu dugdc chat rén co khsi

lugng khong déi la 4,04g. Ciing 1dy lugng dé véi nhu trén cho tac dung
_hoan toan véi Iugng du axit HCI thu dugc dung dich A va con lai 0,69 chat
- ran khong tan. C6 can dung dung dich A thu dugc 7,015g hdn hop musi khan.
‘a) Viét cac phuong trinh héa hoc xay ra.
b) Tinh phan trdm khdi lugng cac hgp chat cd trong da véi.

& Phén tich
(CaCO, : xmol
MgCO, :ymol 0 4,04gCR
Fe,0, :zmol
SiO, :tmol
CaCO;:xmol
MgCO, :y mol
Fe,0, :zmol
SiO, :tmol

6, 24gJ + HCl ——ddA + 0,6gCR

'C6 can A — 7,015g hdn hop mudi khan

% khdi lugng céc chét trong da voi ?
Lap phuang trinh hda hoc, dua vao dir kién dé bai Iap hé phuadng trinh tinh

IX, v, z, t.

Phuong trinh hda hoc:
a0, L 5 Ca0 .+ yOoI8
MgCo, —“ Mg0 + (O,
CaCO; + 2HCO —— CaC, + €O, + H,0
MgCO; + 2HC —— MgCl, + CO, + H,0

Fe,0, + 6HCl —» 2FeCl; + 3H,0
369




b) \ .

— Thi nghiém 1: chat ran sau phan Ung la CaO ; MgO ; Fe;0; va SiO;
&x06,0 —550ca0 1% 00,
1mol imol 1mol
x mol x mol

Mgco, —2 > Mgo + CO,
1mol 1mol imol
y mol y mol
- Tacd: 100x + 84y + 160z + 60t = 6,24 (1)
56x + 40y + 160z + 60t = 4,04  (2)
— Thi nghiém 2: chét ran sau phan (fng la SiO;
CaCO, + 2HO —— Cadl, + CO, + H0
1mol 2mol 1mol 1mol 1mol
xmol x mol

MgCO, + 2HO —— MgCl, + CO, + H,0

1mol 2mol 1mol 1mol 1mol
y mol y mol
Fe,0, + 6HCI —— 2FeCl; + 3H,0
1mol 6 mol 2mol 3mol
zmol 2zmol
- Tacéd: 60t =0,6 (3)
111x + 95y + 325z = 7,015 (4)
x=0,04mol
A s , |y=0,01mol
- Tur (1) (2) (3) va (4) ta co: 2-0,005mol
t=0,01mol

~ Khéi lugng céc chét trong da voi:
Mcaco, = N - M = 0,04 . 100 = 4 (9)

Mygco, = N - M = 0,01 . 84 = 0,84 (9)
Mee,0, = N - M = 0,005 . 160 = 0,8 (9)
Mgo, =N .M =0,01.60 = 0,6 (q)
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“Thanh phan % khdi lugng cac chéat trong d& véi:

% CaCO; = % = 64,1%

% MgCO; = LSZ% = 13,46 %
% Fe,0; = %= 12,82 %

% Si0; = O'%&"% = 9,61 %

4: Cho hdn hagp A gém Mg va MgCO; tac dung hoan toan vdi dung dich
Cl thu dugc dung dich A, va 2,688 lit (dktc) hdn hdp khi A,. Cho toan bo
'»ng khi A; di chdm qua binh dung lugng du’ dung dich NaOH thi con lai
92 lit khi (dktc) di ra khoi binh. Sau dé dem c6 can cin than dung dich
\; thi dugc dung dich my (g) mudi khan.

) Tinh ham Iugng % theo khdi lugng clia cac chat trong hdn hgp A.
) Tinh m; (g).

& Phén tich

- A 2. M ’,
tat d& bai: HhA{ o +HCI—ddA, +2,688 Iit A,
MgCO,

, + NaOH ——— 1,792 lit khi ra khéi binh

6 can A, —> m; gam mudi khan

5 cac chat trong A ? my = ?

huyén dir kién bai toan vé s6 mol, tinh s6 mol H, , CO, tir dé tinh s8 mol
g va MgCO;. Tinh % céc chét theo yéu cau dé bai.

) Bai gidi

\ong trinh hda hoc:

Mg + 2HO —» MgQ, + H,

- MgCO, + 2HCI ——> MgCl, + CO, + H,0
' CO, + 2NaOH ——» Na,CO; + H,0

f phuong trinh hda hoc, ta thay A, 1a hdn hap khi CO, va H, con khi thodt
'khi A, qua dung dich NaOH Ia khi H,

V 2,688
Ny, =——=——-=0,12(mol
29 4 195 4 e
. Mot 1,492
' Mhigro = 2.4 :—22 4 =0,08(mol)
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B
Nco, =Na, ~ Nk, =0,12-0,08=0,04 (mol)
Mg + 2HO —— MgC, + H,
1imol 2mol 1mol 1mol
0,08 mol 0,08 mol 0,08 mol
MgCO; + 2HCI —— MgCl, + CO, + H,0
1mol 2mol 1mol imol 1mol
0,04 mol 0,04mol 0,04 mol

Mg:0,08mol-1,92(q)

— Cac chat trong A: 5,28gA
Frhie g {MgCO3:0,04mol—3,36(g)

0,
_ % céc chit trong A: %Mg = 1'—9232%% = 36,36 %
0,
%MgCO; = 3_'32—';2&/3 = 63,64 %

b) Khéi lugng mudi khan: my = My, =n.M=(0,08 + 0,04).95=11,4(g)

Bai 5: X la hdn hop gdm Fe, FeO va Fe,0;. Chia 26g X lam hai phan bdng
nhau. Dan mét ludng H, du qua phan I nung néng cho tai khi phan (ng
xay ra hoan toan. Hoa tan hét chat rdn sau phan (g bang H,SO4 loang thu
dugc 3,92 lit H, (dktc). Cho phan II vao dung dich CuSO4 du, khudy déu.
Sau phan (ing thu dudc 13,2g chat ran. Tinh % khdi Iugng cac chat trong X.

& Phan tich

—~ Tém tat dé bai:
Fe:xmol
13g X {FeO:ymol +H, —“—» chatrdn —T2%4 3,92 it H;
Fe,0,:zmol

13g X + CuSO; —— 13,2g chédt rén
% cac chat trong X ?
Chuyén dif kién bai toan vé s& mol, tir cac gia thiét dé bai lap hé phudnd
trinh tinh x,y,z .Tinh % cac chat theo yéu cau dé bai.
Bai gidi
Ta co: 56x + 72y + 160z = 13 (1)
13g X + H, : chi cd FeO va Fe,05 tham gia phan ting

FeO + H, —=— Fe + HO
imol  1mol imol 1mol
y mol y mol
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L/ ang Vi
0
Fe,0, "+ 3, ' —ESORENIY 3H,0
1mol 3mol 2mol 3mol
zmol 2zmol

Fe + H,S0, —— FeSO, + H,

1mol 1mol 1mol 1mol
. X+Yy+22 X+Yy+22
3 CO: KA Rl 2o
Q. R o Al W (42}
jf.X + CuSO0, : chi cd Fe tham gia phan (ing

Fe,+ CusSO, —— FeSO, + Cu

1mol 1mol 1mol 1mol

xmol xmol
Cu:xmol
i ran sau phan (ng: {FeO:ymol

Fe,0;:zmol
CO: 64x + 72y + 160z = 13,2 (3)
x=0,025 Fe:0,025mol Fe:1,4g

(2) va(3) ={y=0,05 = {Fe0:0,05mol

d z=0,05 Fe,0,:0,05mol
_, Fe:10,76%

r  trém cac chat trong hdn hop X: {FeO: 27,7%
Fe,0,:61,54%
M loai tac dung véi dung dich mudi

= (Fe0:3,6g
Fe,0,:8g

oat dong héa hoc cta kim loai:
,'BaCaNaMgAlZnFeNnSnPbHCquAgPtAu

klen dé xay ra phan ng gilra kim loai v&i mudi:

6i tham gia phan (fng phai 1d mudi tan

loai tham gia phai hoat ddng manh hon kim loai trong mudi (tir Mg

; kim Ioau B trong mugi se bam vao kim loai A Khi do xay ra ) 1 trong 2
10p sau:
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Néu mg < ma : khéi lugng thanh A tang N
Néu mg > ma : khéi lugng thanh A giam
- Luu y: trudng hop kim loai dimg trudc Mg khi cho vao dung dich myg;
phan (fng xay ra theo chiéu .
Kim loai + nu6c —— Bazd + hidro

Bazd mdi + mudi mdi

Bazg + Mudi ——

@ Ky nang giai:
 Cac dang bai thudng gap:
Dang 1: Mot kim loai tac dung vdi mgt dung dich muéi
— Kim loai manh day kim loai yéu ra khoi mudi tao kim loai mdi va mudi mg;.
Khi d6 co thé xay ra céc trudng hop sau, tuy dé bai ma ching ta bién luan:
< Kim loai hét, mudi con du
< Kim loai con du, mudi hét
< Ca 2 chat déu con du sau phan ing

Dang 2: Mét kim loai A téc dung vdi dung dich gém 2 mudi cua kim
loai Bva C
- Gia su: trong day hoat dong hdéa hoc cla kim loai A diing trudc B va B
diing trudc C. Khi dé trong dung dich th{f tu phan (g xay ra nhu sau:

A + mudi kim loaiC —— mudikimloaiA + C (1)

A + mudi kim loaiB —— mudi kimloaiA + B (2)

— Khi d6 céc truding hap cd thé xay ra: néu trong dung dich sau phan (ing chia

<3 mudi: chua xong phan ing (1), dung dich mudi ctia kim loai B chua
phan (rng va A da tan hét

%2 mudi (mudi ctia kim loai A va mudi ctia kim loai B): da xong phan (ng
(1) kim loai A va mudi cta kim loai C déu hét hodc phan (g (2) chua xond
con du mudi clia kim loai B va A da tan hét.

< Chi con 1 mudi (mudi clia kim loai A): phan (fng (1) va (2) déu xond
mudi clia kim loai B, C hét c6 thé con du’ hodc hét kim loai A.

Dang 3: Hai kim loai A, B tic dung vdi dung dich muéi cua kim loai ¢
- Gia sii: trong ddy hoat dong hdéa hoc cla kim loai A dimg trudc B va g
dirg trudc C. Khi dé trong dung dich th{r tu’ phan (g xay ra nhu sau:

A + mudi kim loai C —— mudi kimloaiA + C (1)

B + mudikim loaiC —— mudikimloaiB + C (2)
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— Khi d6 cac trudng hop cé thé xay ra: néu chét rdn sau phan (ng cé

- 3 kim loai: chua xong phan (g (1), kim loai B chua phan (g mudi clia
kim loai C da hét.

«2 kim loai: (kim loai B va kim loai C): d& xong phan (rng (1) kim loai A va
mudi cta kim loai C déu hét hodc phan (ing (2) chura xong mudi kim loai C d5
1 kim loai (kim loai C): phan (fng (1) va (2) dé xong A va B da hét c6 tha
-on du hodc hét mudi kim loai C.

- o Cac budc giai:

Chuyén dir kién bai toan vé s& mol.

Viét phuang trinh héa hoc Iuu y d manh yéu cta kim loai d& ndm duoc thir
f tham gia phan (ng giita cac chat.

Xac dinh dang bai

B gt an thudng la s& mol clia kim loai tham gia phan ('ng, néu la dang 2 va
ang 3 phai dat 2 an va Iap hé phuang trinh.

Dufa vao d6 tang hodc giam khéi Iugng ctia kim loai dé lap phuang trinh toan
¢ hodc bién luan tir do giai quyét cac yéu cau dé bai.

: C.ho dinh sat c6 khdi lugng 50g vao dung dich CuSO,. Sau mét thdi gian
ldy dinh st ra, rira nhe 1am kho cén lai dugc 51g. Dinh sit sau khi phan
ing c6 bao nhiéu gam st ? Gia st toan bd dong tao thanh déu bam lén
dinh sét.

| & Phén tich

TOm tat dé bai:

Dinh sat (50g) + CuSO; ——» dinh (51qg)

:\mFe sau phan ing = ?
‘u’a vao d téng khéi lugng clia dinh sét tinh s& mol st tham gia phan Ung
LU d6 tinh khai lugng sdt con lai trén dinh sit.

Goi a la s6 mol Fe tham gia phan (mng.

Fe + CuSO, —— FeSO, '+ Cu
1mol 1mol 1mol 1mol
amol amol

,a C0: Mym loal ting = Mcy sinhra — MFe phan ing = 51 — 50

= 64a-56a =1 = a=0,125

'KhGi lugng Fe tham gia phan (ng: mee = 0,125 . 56 = 7 (g)
héi lugng Fe con trén chiéc dinh sat: 50 - 7 = 43 (g)
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Bai 2: Nhing thanh nhém nang 3,24g vao 100ml dung dich CuSO4 0,5M. Sau
mét thdi gian nhac thanh nhém ra, cd can dung dich sau phan Ung dugc
6,62g hdn hgp mudi khan. Biét toan bd lugng dong sinh ra déu bam vao
thanh nhom.

a) Tinh khi lugng m&i mudi thu dudc trong hon hop ?
b) Tinh khdi lugng thanh kim loai llc Iay ra khéi dung dich ?
& Phén tich

- Toém tat dé bai:

3,24g Al + 100ml CuSO, 0,5M —— 6,629 hén hgp mudi

Mm&i mudi » Mthanh nhém sau phan (ng = ?

~ Chuy@n dir kién bai todn vé s mol, dat an, dua vao khéi lugng hén hop
muéi giai phuong trinh tinh s6 mol nhém tham gia phan Ung tir do giai
quyét yéu cau bai toan.

. Iy

a) Ta c6: N0, = 0,1 . 0,5 = 0,05 (mol)

Goi a 1a s6 mol cia nhém tham gia phan ung
Phuong trinh hoa hoc:

2AI + 3CuSO, —— Al,(SO,); + 3Cu
2mol 3mol 1mol 3mol
amol 1,5amol 0,5amol 1,5amol

Al,(SO,);:0,5amol
Cuso, d-: 0,05-1,5a
Mmusi = May,s04)3 T Meusogdr = 6,62
= 342.0,5a + 160(0,05 - 1,5a) = 6,62 = a = 0,02

A(SO,);:0.01mol _ [Al(SO,),:3.429
CuSO, du: 0,02mol  |CuSO, du: 3,29

b) Khdi lugng thanh kim loai sau phan (ng:
Mthanh kim loai = Mal + Mcy tao thanh — Maitan ra
= 3,24 + 64.1,5.0,02 - 27 .0,02 = 4,62 (9).

Bai 3: Khudy ki m gam bot kim loai M (II) vi V ml dung dich CuSO4 0,2M. Sav
phan (g, loc tach dudc 7,72g chét ran A. Cho 1,93g A tac dung vdi lugnd
du axit HCI thdy thoat ra 224 ml khi (dktc). Cho 5,97g A tac dung vdi ludnd
du dung dich AgNO; thu dugc 19,44g chét ran. Tinh m, V va xac dinh ki
loai M, biét cac phan (g xay ra hoan toan.

HOn hap mudi: {

HANn hop mudi: {
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= Phén tich

rém tat dé bai:

(9) M(II) + V. ml CuSO4 0,2M ——» 7,729 chat ran A

1,939 A + HCl —— 224 ml khi

5,979 A + AgNO; ——> 19,449 chét ran

. 1\'" m ’ V —— 7

huyén dFr kié‘n bai toan vé s6 mol, dua vao khéi Iugng bac tao thanh giai
huong trinh tim khéi lugng ddng tao thanh, tir dé tim M. j
& Bai giai

huong trinh hoa hoc:

M CuSO "Ly MSO, + Cu

A t?'c dgng v8i HCl ¢6 tao thanh khi chiing to trong A ngoai Cu tao thanh
n 6 M du. '

; 0,224

n | = —

khi 22.4 0,01(mol)

93g A + HCl: Cu khéng phan (g , chi c6 M tham gia
M + 2HO —— Ma, + H,
1mol 2mol 1mol 1mol
0,01mol 0,01mol

ong 1,93g A ¢6 0,01 mol M
y trong 5,97g A ¢6 0,03 mol M

+ 2AgNO; —— Cu(NO;), + 2Ag

‘mol 2mol 1mol 2mol
[ mol 2x mol
+ 2AgNO; — M(NO,), + 2Ag
/ mol 2mol 1mol 2mol
0,03mol 0,06 mol
an (ing xay ra hoan toan, nén chét rdn thu dudc toan bd 14 kim loai bac
B19,44 o
P s - 18(mol) = 2x + 0,06 = 0,18 = x = 0,06
, |0,06molCu
g 5,979 A co: { : = =
Gl = 0,06 .64 + 0,03.M=597= M = 65

¥ M Ia kim loai kém (Zn)
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0,08 molCu

- A co:
Trong 7,72g A C { 0,04molZn

Zn + Cuso, —— 2ZnSO, + Cu
1mol 1mol 1mol 1mol
0,08 mol 0,08 mol
— Kh&i lugng kém: mz, = Mzn phan tng + Mzaaw = (0,08 + 0,04) .65 = 7,8 (q)
0,08 y
Cuso, =F_2—=0'4 (lit)

Bai 4: Hoa tan 2,4g magié va 11,2g sat vao 100 ml dung dich CuSOs 2M th
tach ra chat ran A va dung dich B. Thém NaOH du vao dung dich B rdi o
két tla tach ra nung dén khéi lugng khdng ddi trong khong khi thu dugc ;
gam chét rén D. Hay tinh khéi lugng chét ran A va chat ran D.

& Phan tich

- Toém tat dé bai:

{2, 4gMg

+ 100ml CuSO4 2M ——» chatran A + dungdich B
11,2gFe

B.+ NaOH —— H < —“’—»ché’trénD

Ma; Mp = ?
— DAy la bai toan hon hgp 2 kim loai tac dung vdi dung dich mudi, chuyén dir

kién bai todn vé s6 mol 1ap phuong trinh hda hoc, Iuu y thir ty tac dung cua |

kim loai vdi mudi.

Bai gidi
: 2,4
- Taco: ==—-=0,1(mol
112
=——=0,2(mol
~ Phuong trinh hda hoc:
Mg + CuSO, —— MgSO, + Cu
1mol 1mol 1mol 1imol
0,1mol 0,1mol 0,1mol 0,1mol

ncuso4 du = 0,2 34 0,1 = 0,1 (mOl)

- CuSO, con du tiép tuc phan (g vai sat:

Fe + CuSO, —— FeSO, + Cu
1mol 1mol 1mol 1mol
0,1mol 0,1mol 0,1mol 0,1mol

7R

Cu:0,2mol
Fe du:0,2-0,1=0,1mol

.' mMa = Mcy + Mredu = 012 oA+ 011 . 56 = 1814 (g)

‘ Chéat ran A: {

b MgSO, :0,1mol
. Dung dich B: R
FeSO, :0,1mol
L&y B + NaOH:
; MgSO, + 2NaOH —— Mg(OH), + Na,SO,
1mol 2mol 1mol 1mol
h 0,1mol 0,1mol
FeSO, + 2NaOH —— Fe(OH), + Na,SO,
1mol 2mol 1mol 1mol
0,1mol 0,1mol
‘Nung két tta trong khéng khi:
0
| Mg(OH), —— Mg0 + H,0
{
s 1mol 1mol 1mol
i 0,1mol 0,1mol
! 0
[ 4Fe(OH), + O, S e 2Fe,0, + 4H,0
4mol imol 2mol 4mol
0,1mol 0,05mol
. MgO :0,
'Chat ran D: iy
., Fe,0, :0,05mol

Mp = Mugo + Mo, = 0,1.40 +0,05 . 160 = 12 (g)

! 5: MGt thanh kim loai M (II) dugc nhing vao 1 lit dung dich CuSO,4 0,5M.
Sau khi I8y thanh M ra va can lai, khGi lugng thanh tang 1,6g va ndng do
CuS0, giam con 0,3M.

@) Xac dinh kim loai M.

b) L&y thanh M c6 khéi lugng 8,4g nhing vao 1 lit dung dich chira AgNO;
'0,2M va CuSO, 0,1M thu dugc chat rdn A va dung dich B. Thanh M cd tan
“hét hay khdng? Tinh khéi lugng chét rdn A va ndong dé mol clia cac mudi
trong B. Gia sr thé tich thay d6i khong dang ké.

=« Phén tich

- Tom tat dé bai:
M (I1) + 1lit CuSO, 0,5M —» JAm T=1,6
CuSO,:0,3M
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| 1 |AGNO;:0,2M
8,9 M + 111 cuso, :0,1M

a) Xacdinh M ?

b)Mcétan?mA=? C="?

— Dua vao d téng khdi lugng kim loai, Iap phuang trinh tinh M.

- Déy Ia bai toan kim loai tc dung vdi 2 mudi, luu y Fe tac dung véi AgNO,
trudc roi tac dung vdi CuSO,4

— > Chatran A + dung dich B

=Cn .V=0,5.1=0,5(mol)

=(0,5-0,3).1=0,2 (mol)

a) Ta c6: Ngyeo,

nCuSO4 phénimg ~—
— Phuong trinh héa hoc:

M + CQuSsO, —— MSO, + Cu
1mol 1mol 1mol 1mol
0,2mol 0,2mol 0,2mol  0,2mol

Am1=1,6 =0,2(64-M) = M=56
- Vay M Ia kim loai sat (Fe)
b) Ta cé: Nagho; = 0,2.1=0,2(mol)

Newso, = 0,1+ 1 =10,1 (mol)
fijy & 85: ~0,15(mol)
- Phuang trinh hda hoc:
Fe + 2AgNO; —— Fe(NO;), + 2Ag
1mol 2mol 1mol 2mol
0,1mol 0,2mol 0,1mol 0,2mol
Nre gy = 0,15 - 0,1 = 0,05 (mol)
Fe + CusO, —— FeSO, + Cu
1mol 1mol 1mol 1mol )
0,05mol 0,05mol 0,05mol 0,05mol
~ Sau phan (fng (*) chirng to Fe tan hét.

Ag:0,2mol
Cu:0,05mol
Ma = Mag + M, = 0,2 . 108 + 0,05 .64 = 24,8 (9)

- Vay chét ran A gom: {
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Fe(NO,), :0,1mol

1 lit dung dich B: {FeSO,:0,05mol

y CuSO, du:0,1-0,05=0,05mol
1. Tinh thé ngdm nuéc

» Cd s@ ly thuyét:

. Hidrat la nhitng hgp chét dugc tao nén tir nhitng phan tir nudc va tidy phan
{ at tan.

Su hidrat 1a qua trinh tao nén nhimng hidrat

NuGc két tinh la nudc cé trong thanh phan tinh thé

;nh thé ngdm nudc 13 nhitng tinh thé chira nudc két tinh

Céc cong thic cd lién quan:

.>- tan (S) cua mét chat X trong nudc & nhiét dé xac dinh la khéi luong
,-' tan c6 thé tan trong 100g nudc dé tao dung dich bao hoa:

' m,..100

mHzO

Fe(NO,),:0,1M
= {FeS0O,:0,05M
CuSO, du: 0,05M

g =

‘ nang giai:

Doc ki va phan tich dé bai

Chuyén dir kién bai toan vé s& mol
fiét phuong trinh hda hoc

a vao gia thuyét (cé thé 13 dé tan) lap phuong trinh tinh s6 phan tir nudc
do tim dudgc cong thirc clia hidrat.

Bai tap van dung :

i 1: DE xac dinh cdng thirc cla tinh thé ngdm nudc MgCO;.nH,0 ngudi ta
ay mét lugng mudi dé dem nung & nhiét dé cao dé phan (ng nhiét phan
ay ra hoan toan, dong thdi cho toan bd lugng khi va hai nudc thoat ra di
; am qua binh 1 dung lugng du dung dich axit H,SO4 dam dac va binh 2
dung lugng du’ dung dich NaOH déc. Sau phan (g thdy khéi lugng binh 1

ng 1,8g va khéi lugng binh 2 téng 0,88g. Hay xac dinh cng thirc cua tinh
thé ngadm nudc.

= Phan tich
Tom tat dé bai:

MgCO;.nH,0 —t°
+NaOH

Am, T=0,88g

Ta thay: Amy =My,0 va Am, =Mco,
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Chuyén dir kién bai toan vé s6 mol, dua vao s6 mol d6 dé tinh n roi tir dg
xac dinh cong thirc ctia mudi ngam nudc

Bai giai
- Tacdi Nyo=1g =11'§8=0,1(mo|)
nco, =%= o;:‘s -0,02(mol)

Phuong trinh hoéa hoc:

MgCO,nH,0 —°—> Mg0 + CO, + nH,0
1mol imol 1mol nmol
0,02mol 0,02mol 0,02nmol
Tir phudng trinh héa hoc ta thay: 0,02n = 0,1 = n=5
Vay cong thirc cla tinh thé ngdm nudc: MgCOs.5H,0
Bai 2: Hoa tan 11,44g Na,CO; ngdm nudc vao 88,56g nudc ta dugc mét dung
dich c6 ndng do 4,24%. Tim cong thlrc phan tlr cta hidrat.
& Phéan tich

- Tém tat dé bai:

11,449 Na,C0;.xH,0 + 88,56 H,0 ——> dd 4,24%

X=7?
~ Tinh s6 mol cua hidrat theo x, dua vao néng dé dung dich lap phuong trinh

tinh x rdi tir dé xac dinh cong thirc cia mudi ngam nudc.

Bai giai
= Ta cd: My,,coq 1,0 =106 +18%
m_ 11,44
MNayC03.xH20 =1 =106 + 18x

Moo, 05 156120 @

mgq = 88,56 + 11,44 = 100 (g)
11,44.100.106 1212,64 _
(106+18x).100 106+18x
- Vay cong thirc phan tir cla hidrat: Na,C03.10H,0
Bai 3: Cho 4,48g mt oxit kim loai hda tri 11, téc dung hét véi 100ml dung dic

H,S04 0,8M. Bun nhe dung dich thu dugc 13,76g tinh thé ngdm nudc.

a) Xac dinh cdng thirc phan tur cua oxit.

b) Xac dinh céng thirc phan tir ctia hidrat.

4,24 > x=10

-~ NOng do dung dich: C%=
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& Phan tich

rom tat dé bai:

,489 MO + 100ml| H,S0O4 0,8M —» 13,76 MS04.xH,0

MO = ?

X = ?

h s6 mol q!ua ME) theo M, Iap phuong trinh tinh M xac dinh MO. Dva vao
h6i lU'gng hidrat 1ap phuong trinh tinh x tir dé xac dinh c6ng thirc hidrat

3/ gidi

3 6: Nyy,0, =0,1.0,8=0,08 (mol)

hudng trinh hda hoc:

MO+ H550, —  MsO, + H,0
" mol 1mol 1mol 1mol
0,08mol  0,08mol 0,08mol
. 4,48

Mo =5==0,08 = M =40

-".c6ng thdrc cla oxit kim loai: CaO
ong trinh hda hoc:
1mol

. 1mol 1mol 1mol
0,08mol 0,08 mol 0,08 mol

e, 13,76

€O: Nhigrat = 136+18x 0,08 = x=2

f €dng thirc clia hidrat: CaS0,.2H,0
Hoa tanhhoé~n toégl 0,2 mol CuO trong dung dich H,S0, dun néng sau
fam nguoi dén 10°C. Tinh khi lugng CuS04.5H,0 tich ra khoi dung

. Bidt SIS, =17, 4gam.

& Phén tich

N tat dé bai:

mol CuO + H;50,20% —X— 13m nqudi dén 10°C
S, =17,4gam

804 51,0 tachra = ?

lihc')"i quhlz\g“ dung dich CuSO, , dét a Ia s6 mol CuS04.5H,0 tach ra, dua
d5 tan dé 1ap phudng trinh tinh a tir d6 tinh khai lugng CuS04.5H,0
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Phuaong trinh hda hoc:

Cu0 + H,S0, —— CuSO, + H,0
1mol 1mol 1mol 1mol
0,2mol 0,2mol 0,2mol
0,2.98.100
Maanys0s =~ 29 98(9)

Magcusog =Meuo + MadH,504 =0,2.80+98=114(9g)

Khéi lugng nudc cé trong dung dich CuSO4: Maygc = 114 — 32 = 82 (g)
Goi a la 56 mol CuS04.5H,0 tach ra khi nhiét dé xudng 10°C
' CuSO, :amol CuS0,:160a(g)

:{HZO:SamoI < {H20:18.5a=90a (9)

Cac chat con lai trong dung dich bdo hda & 10°C: mc,g,, =32-160a
Mnuse = 82 —90a

32-160a

82-90a

— Khéi Iugng CuSO4.5H;0 két tinh: mcgo, sy0 =0,1228.250= 30,7(9)

Bai 5: Khi lam ngudi 1026,4g dung dich bao hoa R,S04.10H,0 tt‘f‘ BOOC, xuénq
10°C thi c6 395,49 tinh thé R;S04.10H,0 tach ra khéi dung d;ch., Xaco dinh
cdng thirc phan tir cta hidrat ndi trén. Biét do tan cua R;SO4 G 80 C va
10°C Ia 28,3g va 9g.

D tan clia CuSO4 & 10°C: .100=17,4 —a=0,1228

= Phan tich

- Tom tat dé bai:
0~ 100 . 3
1026,4g dung dich R;S04.10H,0 —-51C 395 4g R,S04.10H,0 tach f
0 s gI0AC
Skysos =28/39 i Sryso, =99
R=?

Dua vao dd tan cta R,SO4 tinh s6 mol cla hidrat va R;SO4 tU do 9P
phuong trinh tinh R.

. 2

Ta c: SIS, =28,3g nghia la:

Trong 128,3g dung dich bdo hoa cé 28,39 R;SO4
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Vay trong 1026,4g dung dich b3o hoa c6 226,4g R,S0,
KhGi lugng dung dich béo hoa & 10°C: 1026,4 - 395,4 = 631 (g)

Sxooc

Ta co: Spe5, =99 nghia la:

‘Trong 109 g dung dich bdo hoa ¢ 9g R,SO,

| Vay trong 631 g dung dich bdo hda cé 52,1g R,SO04

Khéi lugng R;SO4 bi tach ra du6i dang hidrat: 226,4 - 52,1 = 174,3 (q)
3954  174,3

Vi s6 mol hidrat = s6 mol muéi khan nén: =
i s0 e R ave R 06

R=7,1n-48 = R=23

Vay R 1a natri, cong thirc clia hidrat: Na,S0,4.10H,0

. Bai toan lugng du

Cd sd ly thuyét:

Toan lugng du 1a bai todn khi d& bai cho biét lugng clia ca hai chat tham
. Do dd khi giai ta phai thém budc Iap ti 1& so sanh d& loai bod chat du.
ing han phan (ing:

0 sanh hai ti s6, néu: Két ludn San pham tinh theo
b ~, ~
_>H B hét, A du Chat B
8 2 A hét, B du Chét A
m n
§ néng giai:

IC dang bai toan Iugng du:

%*C0 1 chat tham gia du

%Ca 2 chat tham gia clng du

IC budc giai:

Doc ki, tom tat va phan tich dé bai.

# Chuyén tat cac dir kién ctia bai todn vé s6 mol.

*Lap phuong trinh héa hoc

*So sénh 1ap ti & d& loai bo cht du, tinh theo chat d3 hét.
% Gidi quyét cic yéu cau cla bai toan
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< N&u bai toan cd lién quan dén néng do: Xét xem trong dung dich sa,
phan (ng c6 con lai nhifng chdt nao con du hay khong dé tinh ndng do chy,
chinh xac.
Bai 1: Cho 46 g natri vao 900g nudc thu dugc khi A va dung dich B.

a) Tinh thé tich khi A.

b) Tinh ndng dé phan trém cua dung dich B.

& Phén tich

- Toém tat dé bai:

469 Na + 900g H,0 —» khi A + dd B

Va, C%;p =7
— Chuyén dir kién bai toan vé s& mol, Iap ti 1& xac dinh chat du. Dua v,

phuang trinh héa hoc tinh V, , C%s

a) Taco: ny, =%=2(mol)

900
Mo =g = 50(mol)

2Na + 2H,0 —— 2NaOH + H,

i snaid 2t
- Lap tilé: 5 < B
- Vay nudc du tinh theo natri
- Phuong trinh héa hoc:
2Na + 2H,0 —> 2NaOH + H,
2mol 2mol 2mol 1mol
2mol  2mol 2mol 1mol
— Thé tich khi A: Va = 1.22,4 = 22,4 (lit)
b) Khai I!.}Sng dung dich B:
Misp = Mya + Mogse — Ma = 46 + 900 - 1.2 = 944 (g)
- Nong d6 phan tram cla dung dich B:
COh = M0t 100% _2.40.100% _g 4o,
Myqs 944
Bai 2: Cho 13g kém hat tac dung hoan toan vdi dung dich H,SO4 lodng. Cho
toan bd lugng khi hidro dugc tao thanh di cham qua 6ng s dung 20g bot
CuO dun ndng, thu dudc hdn hop rén A trong 6ng. D& hoa tan hét A ca"
duing bao nhiéu ml dung dich H,S04 85% ? Biét axit c6 d=1,28 g/ml.
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. T6m tit dé bai:
13gZn + H,SO,4 > H, 20000, hén hop ran A

Ta co: n,, =

Ta c6: hén hop A: {

& Phan tich

A + VmIH;SO485% —— V=7

m 13
M 65
Newo -m_20
» M~ 80
Phuang trinh héa hoc:

Zn + HSO, —— 2ZnSO, + H,

=0,2(mol)

=0,25(mol)

1mol 1mol 1mol 1mol
0,2mol 0,2mol

Wy s cud' Lo 0d/ D
02 0:25
<

Lap ti 1é: s . Vay CuO du tinh theo Cu

SR 7 R S RN

1mol 1mol 1mol 1mol
0,2mol 0,2mol
Cu:0,2mol
Cu0d-:0,25-0,2=0,05mol
Cho A tac dung vdi H,S04 déc:

- 1mol 2mol 1mol 1mol 2mol

0,2mol 0,4mol

$ Cul0O  + HS0,—— CusO, + H,0
1mol 1mol 1mol 1mol
0,05mol 0,05mol

Ta co: my,5, =n.M=(0,4+0,05).98 = 44,1 (g)

44,1.100
Makyps0s = g5 =51,88(9)

. Chuyén dir kién bai toan vé& s& mol, lap ti I& xac dinh chat du. Dua vao
. phuong trinh hda hoc tinh thé tich H,SO,
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v, _Mm_51,88
e W R
Bai 4: Cho 98g dung dich H,SO4 20% vao 400g dung dich BaCl, 5,2% thy
dugc dung dich A. Tinh ndng d6 phan tram clGa nhitng chat cé trong dung
dichA?

~40,53(ml)

& Phén tich
- Tom tat dé bai:
98g dd H,S04 20% + 400g dd BaCl, 5,2% —— A
C% clia cac chat trong A ?
— Chuyén dir kién bai toan vé sé mol, xac dinh chat du, xac dinh cac chét cg
trong A, tinh khéi lugng dung dich A, tinh ndng d6 clia cac chat trong A.

Bai giai
C%.m,, 20.98
- = =19,6
Ta 0! Moy =00% ~ 100 @
m 19,6
M504 =1 =08 ——=0,2(mol)

o _C%.my _5,2.400
8202~ 100% 100
“m 20,8
o B T
- Phuong trinh hda hoc:
BaCl, + H,SO; ——» BaSO; + 2HCI
. 0,201

=20, 8 (g)

BaCl, + H,SO, —— BaSO,{ + 2HCI
1mol imol 1mol 2mol
0,1mol 0,1mol 0,1mol 0,2mol
- HCI:0,2mol-7,3g
- h A:
Pyod o {sto4 du:0,1mol-9,8g

MasA = Mygoso, + Magsac, — Maaso, = 98 + 400 = 0,1 . 233 = 474,7 (q)

- NO6ng dd dung dich cac chét trong A:

0,
co/odd'.'zso4 d- =% = 2, 060/0

0,
% i =%=1, 54%
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Cty TNHH MTV DVVH Khang Vigt

Ta o Ny, =

i 5: Cho 69,6g MnOz tac dung vdi dung dich axit clohidric dic du thu dugc
mét lugng khi X. Dan khi X vao 500ml dung dich NaOH 4M thu dugc dung

~ dich A. Tinh ndng d6 mol/I ctia cac chat c6 trong dung dich A ? Gia sir thé
' tich dung dich thay déi khéng dang keé.

& Phén tich

- Tom tat dé bai:

BEOO MO, + HCOl —— X —+S00miNaOHAM | 44 A

- Cw cla dung dich A = ?

Chuyén dir kién bai toan vé sé mol, viét phuong trinh hda hoc, xac dinh
chét du, xac dinh cac chét cd trong A, tinh ndng d6 mol clia cac chat trong A.

69,6
87
Nnaow = 0,5 . 4 = 2 (mol)
Phuong trinh hda hoc:

MnO, + 4HCl —— MnCl, + Cl, + 2H,0

—5=0,8(mol)

1mol 4 mol 1mol 1mol 2mol
0,8mol 0,8mol
Cl, + 2NaOH —— NaCl + NaCl0 + H,0
Laptite: %8 .2
' 1 2

Vay NaOH du, tinh theo Cl,

Lo+ 2Na0H — 5 "Nadl' '+ "Natity 3 H,0
1mol 2mol 1mol 1mol 1mol
0,8mol 1,6mol 0,8mol 0,8mol

NaOHdu:2 -1,6=0,4mol
ung dich A: {NaCl:0,8mol
NaClO:0,8mol

6ng d6 mol cla céc chét trong A :

0,4
CM NaoH dv = ——0 8(M)

0,5
0,8
Cvnaa = 0—5'—1 ,6(M)
CmNacio = g—g—l 6(M)




Béi duong hoc sinh gioi Héa hoc 9 — Cao Cu Giac

13 . Bai tap téng hgp

@ Cd sd ly thuyét: b

~ Trong thuc t& mdt bai toan héa hoc thudng la téng hgp cla nhiey dang baj
& trén, dua vao nhirng kién thirc da cd tir cac dang bai trudc sé giup ta nhan
dang va giai cac bai tap cu thé

@ Ky nang giai:

- Poc ki va phan tich dé bai

— Xac dinh dang bai dé van dung cong thirc phu hgp

— Chuyén tat cac dir kién cua bai toan vé sé mol.

- Lap phuong trinh héa hoc oyt

— So sanh lap ti 1& dé loai bo chat du, tinh theo chat da hét. (Néu la toan du )
- Giai quyét cac yéu cau cua bai toan

Bai 1: Cho 2,88g hdn hgp A gém kim loai M héa tri IT khéng ddi va oxit clia no
tac dung hét vdi dung dich HCl giai phdng ra 1,008 lit khi hidro (d’l:tc) Va
thu dudc dung dich A;. C6 can can than dung dich A; thu dugc 8,55g mudi khan.
a) Xac dinh kim loai va oxit ctia no.

b) Tinh % theo khéi lugng céc chat trong A.
& Phén tich
- Tém tat dé bai:

Pl
2,889A{mO+HC| — 51,008 lit khi+ddA, —<8<&" 8 55g

— Pay la bai toadn tdng hgp hai loai todn: toan hon hgp va tim ki hiéu cta kim
loai. Cach lam: Chuyén dir kién bai toan vé s6 mol, dua vao khéi ludng
mudi khan va khGi lugng A 1dp hé phuang trinh tinh M.

Bai gidi
V1,008
3 Nini = ~—=0,045 (mol
8)Taco: e = 5> 222 4 kpe)
- Phuong trinh héa hoc:
M + 2HCIL —— MC, + H,
imol 2mol imol imol (1)
0,045mol 0,045mol  0,045mol
MO + 2HOI —— MC, + H,0
imol 2mol imol imol (2)
x mol x mol

Khéi lugng mudi khan: myy, ;) + Mgty (2) = 8,55
= (M +71) (0,045 + x) = 8,55 (a)
Khéi lugng hon hap A: - 0,045M + x(M + 16) = 2,88 (b)

M=24

, x=0,045

Vay M la kim loai Mg ; MO I3 MgO

' Mg :0,045mol Mg:1,08g

y, A

2,889 {MgO:O, 045 mol”{Mgou, 8g

~1,08.100%

~ 2,88

O=1 8.100%
2,88

2: Nhing mét thanh kim loai M (II) vao 1 lit dung dich FeSO, thi khi
f“_v g tang 16g. Néu nhiing thanh kim loai dy vao 1 lit dung dich CuSO, thi
hGi Iugng tang 1én 20g. Biét phan (g xay ra hoan toan, sau phan (ing con
i kim loai M, hai dung dich FeSO.; va CuSO4 ¢6 cling ndng dd mol ban dau.

) Tinh ndng d6 mol clia mdi musi va xac dinh kim loai M.

€u khdi lugng ban dau clia thanh kim loai M la 24g. Hay tinh khéi lugng
nh kim loai sau 2 phan (g trén.

& Phéan tich

T (a) va (b) ta co: {

=37,5%

=62,5%

om tat dé bai:

- M(IT) + 1 lit FeSO4 —— am, T = 16g

“M(II) + 1 lit CuSOy ——> Am, T = 20g

dng d6 mol: FeSO, = CuSO, = x

' M, mgm loal sau phan img = ?

3y |a bai toan téng hap hai loai todn: todn kim loai tac dung vdi dung dich

UGi va tim ki hiéu cta kim loai. Cach lam: P4t &n 1a ndng d6 mol clia
UGi, dya vao do tang kim loai Iap hé phuong trinh tinh ndng dé mol va M.

Bai gidi
‘06 Neeso, = C - V = X . 1 = x (mol)
~ Naso, =Cv.V=x.1=x(mol)

P an Ung xay ra hoan toan ma M cé du ching td FeSO4 va CuSO4 phan
19 hét, phuong trinh héa hoc:




Béi dudong hoc sinh giéi Hoa hoc 9 —Cao Cy Gidc e

M + FeSO, —— MSO, + Fe
1mol 1mol 1mol 1mol (a)
xmol xmol
M + CuO, —— MSO, + Cu
1mol 1mol 1mol 1mol (b)
x mol x mol

- Taco: Am; T = mee—my =56x-Mx =16 (1)

am, T =mg, —my=64x-Mx =20 (2)

M=24
x=0.5

Tir (1) va (2) ta oo {

Vay M la magié (Mg)
Noéng dd mol clia FeSO4 va CuSO; 1a 0,5M

b) Ta c6: ny, =§—:=1(mol)

- Khéi lugng thanh kim loai sau phan Ung:
Vdi phan (ing (a): Mg, = Mge + Mugay = 0,5 . 56 + (24 - 0,5 . 24) = 40 (g)
Vdi phan (ng (b): my. = Mcy + Mugdy = 0,5 . 64 + (24 - 0,5 . 24) = 44 (9)
Bai 3: Hoa tan 18g hon hgp X gdm mét mudi cacbonat ctia kim loai hda tri I
va mot mudi cacbonat clia kim loai héa tri II bang dung dich HCl vira du thu
dugc dung dich Y va 3,36 lit CO, (dktc)
a) C6 can dung dich Y thi thu dugc bao nhiéu gam mudi khan ?
b) Tinh thé tich dung dich HCI 2M t3i thi€u can dung ?
¢) Tim cdng thifc cia 2 mudi trén biét s6 mol mudi cacbonat kim loai hoa trl
I g8p dbi s6 mol mudi cacbonat kim loai héa tri II, con nguyén tir khéi cua
kim loai hda tri I gap 1,625 lan nguyén tr khéi ctia kim loai hda tri II.
& Phan tich
- Tom tat dé bai:
189 X {A2C03 :amol

+ HCI 2M —— ddY + 3,36 lit CO,
BCO, :bmol

My ; Vua = ?
a=2b ;A=1625B
R B= ?

- Day 4 bai toan tdng hop hai loai toan: toan hén hgp va tim ki hiéu cta Ki™
loai. Cach lam: D&t an 13 s6 mol ctia 2 mudi va nguyén tir khdi cta 2 ki
loai, dua vao gia thiét clia dé bai lap hé phuang trinh tinh A, B, a va b.

Cty TNHH MTV DVVH Khang Vit

Bai gidi
S 3,36

B) Ta co: N =—L— =

‘.) co, 22.4 0,15 (mol)

. Cho X + HCI:
ASCO, Jrg- MO iy DACL 4 CO, + H,0
1mol 2mol 2mol 1mol 1mol
amol 2amol 2amol amol
BCO, |+ 2HEl  ——s B4, + CO, + H,0
1mol 2mol 1mol 1mol 1mol
bmol 2bmol bmol bmol

‘Tacé:a+b=0,15 (1)
'Khi lugng hon hap X: my = (2A + 60) . a + (B + 60).b =18
= 2aA +bB = 18 - 60(a+b) = 2aA + bB=9 (2)
KhGi lugng hon hgp mudi khan Y: my = 2a.(A + 35,5) + b.(B + 71)
= 2aA + bB + 71 (a+b) = 9 + 71.0,15 = 19,65 (g)

Thé tich dung dich HCI 2M: V. =CL=M=0 15)
, 2 }
M

Theo dé bai, ta cé: a = 2b va theo (1) :{a=0,1
’ b=0,05
TU (2) = 0,2A + 0,05B = 9

A=39

Lai co: A = 1,625B :>{
”éy A la kali ; B Ia magie

_j udi can tim: K,CO; va MgCO;

‘4: Hoa tan 49,69 hon hop mét mudi sunfat va mot mudi cacbonat clia

N

H Clng 1 kim loai héa tri I vao nudc thu dugc dung dich A. Chia dung dich A
B lam 2 phan béng nhau. .

Ph‘ajn 1 'cho phan g vdi lugng du dung dich axit sunfuric thu dudc 2,24
It khi do & diéu kién tiéu chuan. '
Phan 2 cho phan (ing vdi Iuong du dung dich BaCl, thu duoc 43g két tua trang.
') Tim c6ng thirc clia 2 mudi ban dau ?
) Tinh thanh phan % khéi Iuong cdc mudi trén c6 trong hén hap ?

= Phén tich
M,SO, :2x

+
Mo, :2y T daA

[Om tat dé bai: 49,69 {




Béi duang hoc sinh giéi Héa hoc 9 — Cao Cy Giac

%A + H,S0, — > 2,24 it khi

%A +Badl, — > 43g{
M ; % hdn hgp = ? it Cn.
— Pay la bai toadn téng hop hai loai toan: toan hon hq;? va tl:n }q hleu' cn{a k.T
loai. Cach lam: Lap phuong trinh héa hoc, dua Yao ﬂ,]f tich khL va khéi
Iuéng két tia 1ap hé phuang trinh tinh x,y. Dua vao khoi lugng hon hop A
lap phuong trinh tinh M.

2,24
d: N = ———=0,1(mol
a) Ta co: Nini 55 4 (mol)

!

lA+H2504 : chi cd M,CO; tham gia phan (ing
2
M,CO, + H,S0, ——> M,SO, + CO, + H,0
1mol 1mol 1mol
y mol

1mol 1mol

y mol
- Taco:npi=y=0,1
1

2
M,SO, + BaCl, — BaSO, !+ 2MmCl
1mol 1mol 1mol 2mol
x mol x mol
M,CO, + BaCl, — BaCO, 1+ 2ma
1mol 1mol 1mol 2mol
y mol y mol

- Tach: ml = Mgy, +Mgyco, = 233x + 197y =43 = x=0,1

— Khéi lugng cua hdn hgp ban dau

ma = 2x( 2M + 96) + 2y (2M + 60) = 49,6 = M =23
- Vay M la kim loai natri
— (Cdng thirc ciia mudi: Na;S04 va Na,CO; )
b) Thanh phan phan trém khéi lugng cac chat trong hon hap:
1 A Na,S0, :14, 29: Na,S0, :57,25%
2" |Na,C0,:10,6g  |Na,CO,:42,75%

VAH MTV DVVH Khang Viét

@i 5: Cho m; g hén hgp Mg va Fe & dang bét tac dung vdéi 300ml dung dich
- AgNO; 0,8M khi khudy ky dé phan (g xay ra hoan toan thu dugc dung
 dich A, chira két tua A, c6 khéi lugng la 29,289 gdm 2 kim loai. Loc va rira
- két tlia dé tach A, khoi A,. Hoa tan hoan toan két tua A, trong dung dich
H,SO4 dam déc dun néng. Hay tinh thé tich khi SO, dudc giai phong ra.
- Thém vao A, lugng du dung dich NaOH loc rira két tia mdi tao thanh nung
-6 trong khong khi & nhiét d6 cao dén khdi lugng khong déi thu duoc 6,49 chat
ran. Tinh % khi Iugng cia méi kim loai trong hdn hgp Mg va Fe ban dau.

1 & Phan tich
Tém tat dé bai:

3 {Mg :xmol

+300mIAgNO, 0, 8M——ddA, +29,28g | A, (2 kim loai)
Fe:amol

A, +H,S0, ——50, . Vy5, =2

A 1+NaOH—— | —'O—>6,4g chét ran

% moi kim loai = ?

Day la bai todn téng hdp 2 loai toan: hai kim loai téc dung vdi 1 dung dich
muGi va toan hén hgp. Cach lam: chuyén dif kién bai toan vé s§ mol, 1ap hé
phuong trinh gidi tim x,y ; luu y trat tu cla kim loai khi tac dung vdi dung
dich mudi.

[a co: Nagho; = Cv.V=08.03=0,24 (mol)

30i X va y [an lugt Ia s6 mol clia Mg va Fe tham gia phan (g
Phuong trinh héa hoc:

' Mg + 2AgNO; —— Mg(NO,), + 2Ag

imol  2mol 1mol
xmol  2xmol xmol

2mol
2x mol

Fe + 2AgNO; —— Fe(NO;), + 2Ag

1mol 2mol 1mol 2mol
ymol  2ymol x mol 2y mol

i trong A; c6 2 kim loai chimg to Fe con du, A, gdm Ag va Fe du
@ CO: Npgo, = 2X+ 2y =0,24 (1)

Mp, = Mag + Mee gy = (2X + 2y).108 + Mee gy = 29,28

= 0,24. 108 + Mee gy = 29,28 = Mre gy = 3,36 (q)




Béi duang hoc sinh giéi Héa hoc 9 —Cao Cu Gidc

m 3,36
= —="—"=0,06(mol
Nre M 56 ( )
— Cho A, qua axit H,S0, dam dac:

2Ag + 2H,50, —— Ag,SO, + SO, + 2H,0

2mol 2mol 1mol 1mol 2mol
0,24 mol 0,12mol

2Fe,, + 6H,SO, ——> Fe,(SO,); + 380, + 6H,0
2mol 6mol 1mol 3mol 6mol
0,06mol 0,09mol

- Thé tich clia khi SO;: Vgo, =N . 22,4 = (0,12+0,09) . 22,4 = 4,704 (lit)

— Cho A; qua NaOH:
Mg(NO;), + 2NaOH —— Mg(OH), + 2NaNO;
imol 2mol 1mol 2mol
x mol xmol

Fe(NO;), + 2NaOH —— Fe(OH), + 2NaNO,
imol 2mol 1mol 2mol
y mol y mol
- Nung két tia ngoai khéng khi :
0
Mg(OH), ——> MgO + H,0
1mol 1mol 1imol
x mol xmol

0
4Fe(OH), + 0, ——— 2Fe,0; + 4H,0

4mol 1mol 2mol 4 mol
y mol % mol

— Taco: 40x + 80y = 6,4 (2)

iy %=0;08 Mg :0,08mol
- TUr(1l)va(2)ta co:{ :>{ 9

y=0,04 Fe:0,04+0,06=0,1mol
Mg:1,92g Mg :25,53%
74 7'529{Fe 5,60 {Fe :74,47%

BAI TAP HOA HQOC HUU CcO

Viét phuong trinh héa hoc

Cd sG ly thuyét: ndm ving céng thirc ciu tao, tinh chat ly héa clia cac hgp

at hidrocacbon va dan xuat clia hidrocacbon.

Ky nang giai:

'Céc dang cau héi thudng gap vé viét phuong trinh hda hoc:

. Viét phuong trinh biéu dién tinh chat héa hoc

- < Dién khuyét

< Viét chudi phan (g (cho s&n chudi hoc tu thiét 1ap chudi)

Cac budc giai:

+»Doc ky dé bai, xéc dinh dang cau hoi.

% Néu la dang viét chudi phan (ing ma dé bai khdng cho sin chudi, chiing
ta can phai xac dinh rd timg chat thich hgp trudc khi viét phuong trinh.

#Dua vao tinh chat hda hoc clia chat lap phuang trinh héa hoc, phai ghi

ro diéu kién cta timg phuong trinh

BA + HO — B

I sg do trén chirng to:

*D |3 CH;COONa

*E 13 Na,CO;

*C |13 CH;COOH

*B la C;HsOH

*A 13 CH,

IWong trinh héa hoc:

CHz =CH; + H,0 . CH3; - CH, - OH

5COONa + NaOH — % , CH, 4 Na,CO,
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Bai 2: Hoan thanh chudi phan (mg: CH;COOCH; + NaOH —» CH;COONa + CH3OH

a) Canxi cacbua ——> axetilen —— etilen —— rugu etylic —, ’ 2CH;COONa + H,;SO4 ——> 2CH;COOH + Na,SO,

axit axetic ———> canxi axetat —— natri axetat —— metan ~ 2CH;COOH + Zn ——» (CHsCO0),Zn + H,

b) Tinh bdt —— glucozd — rugu etylic —— axit axetic —, ai 3: Viét phuang trinh phan (ing theo so db chuyén héa sau:

etyl axetat —> canxi axetat | A.T*”zo_\,g__,c 02 D _tNaOH | £ sNaOH | Ft® |
) CHs— 2 »A—»CHsOH——B ——» CH3COOCH; M1, | P msttdoni o

+2n -
» B b koo Tl so d0 trén ching to:

Bai gidi . 4
- +»G la CHiCl
——> CH;3CO
a) CaC, —— GCH, —— GHy —— GHOH = ~ F 13 CH,4
—— (CH;COOH),Ca —— CH;COONa —— CHs ~ %E 13 CH;COONa
CaC, + 2H,0 —— Ca(OH), + CH; D Ia CH;COOH

3 +Cla CszOH
»Bla C6H1205
CHy + HO —— GHsOH A la (CeHy05),

CHOH + O, —mengém , CH,COOH + H,0
2CH;COOH + Ca(OH); —» (CH;COOH),Ca + H,0
(CH;COOH);Ca + Na,CO; ——» 2CH;COONa + CaCOs

0
CH, + H, 2L PERR2. ) CH4

| (GHioOs)y + nH0 2t | nCeH1,0¢
CsH120s —™ 5 2C,HOH + 2C0,

- GHsOH + 0, —mengém , CH.COOH + H,0
CH;COOH + NaOH —— CH;COONa + H,0

. CH;COONa + NaOH ——» Na,CO; + CH,

0
CH;COONa + NaOH —%9%U , CH; + Na,COs

b) (C5H1005)n P C5H1205 o n s CszOH e CH3COOH —

CH3CO0C;Hs — (CH3C00),Ca " CHy + Cl, —8hsing | cpy ey

(GeH100s) + NH0 —2%— nCeH1o0s '4: Cho sd db sau

CeH1205 _ment® , 2C,HOH + 200, ; X—3 A—0'B— 3 C—3 D —2osE
CHsOH + O, —mengdm , CH,COOH + H,0 ; J | |

i CeH120, F -
GHOH + CH;COOH —12%94.L_, CH;COOCHs + H,0

CH;COOC;Hs + Ca(OH), —— (CH3C00).Ca + 2CHsOH X 13 mét chat khi
¢) GH O, CHsCl —NH . C,HOH —*% _, CH,COOH %A la mét polime c6 khdi lugng phan ti 16n
B +2n % C phan (g vdi natri nhung khdng phan (g dudc véi dung dich kidm
__+NaOH . H.COONa —:125% , CH,COOH —&» D % C phan (g v g khong phan (mg duc g dic
CH,CO0CH, 3 %D phan ('ng dugc vdi natri va dung dich kiém
%G phan (g dudgc véi kiém nhung khéng phan (rng dudgc vdi natri

9

+CH30H
O

CaH, +. Cly oy S0 HC + HO

CHsCl + NaOH —— CHsOH + NaCl % E va F 1a hop chét cua natri
C;HsOH + O, —meng¥m , CH.COOH + H0 ac dinh cong thirc cla X, A, B, C, D, E, F va G. Viét cac phuong trinh hda

, I0C xay ra.
CHsOH + CH,COOH 1259 , CH;COOCH; + H,0 .
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— T dé bai, ta co:
A 1a (CeH100s)n B la CeH1205
C la CoHsOH D la CH3COOH
E la CH;COONa F la C,HsONa
G la CH3;COOC;Hs X la CO,

— Phuang trinh héa hoc:

6nCO, + 5nH,0 — 289, (CeHy00s)n + 6N0;

(CeH1005)n + NH,0 —— nCeH1206

CiHi20s —TRMN _, SC,HOH + 2CO;

C,HOH + O, —mengdm , CH,COOH + H,0

CHsCOOH + NaOH — CH;COONa + H,0

CeH120s + AGO0 —— GgHi207 + 2Ag

2CGHOH + 2Na ——> 2GHONa + H,

CHOH + CHsCOOH —™%4” , CH;C00CHs + H,0
Bai 5: Thuc hién sd do phan (ng sau (ghi rd diéu kién néu co):
Ay B——> E—— CHsOH
o Qs Sy GHIOCH;
Biét khi A c6 ti khéi vdi H; la 8.

Bai giai

- Tacd: dyy, =8 = M, = 16 va tir chudi phan (ing ta cd thé dy doan A fa CH

men ruyou

A

Tir dé bai, ta co:
B la C;H; C la CH;Cl
Phuong trinh héa hoc:

D la CH;OH E la CHq4

2CH, —° , GH, + 3H,

0
CH, + H, -ﬂ——‘) CHq

0
CoHs + H,0 —12%04:t , CH;OH
CH, + Cl, —Sihséng el + HO
CHsCl + NaOH —> CH;OH + NaCl

2CH,0H —2tt° , CH,0CH; + H,0
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" Nhan biét cac chat

Cd sd ly thuyét: ndm viing tinh chét héa hoc, tinh chat vat Iy clia cac hop
oxit, axit, bazd, mudi, kim loai, phi kim va bang tinh tan.

Bang thudc thir dung khi nhan biét

Thudc thir

D&u hiéu nhan biét
va phuong trinh héa hoc

Tiép xtc khong khi

- Hda nau (khi NO,)
2NO + O, —— 2NO,

- B6t mau den (CuO)

02 86t CU 0
‘ 2Cu 4108 =805 DO
3 ' - Quy tim hda xanh ]
‘7 e Quy tim &m Dung dich NH; ¢é tinh bazg

c — Quy tim hoa do

- Dung dich HCI c6 tinh axit !
- - Hda xanh lam o
 nuoc CuSO,4 khan

CuSO4 + 5H,0 —— CuS0,4.5H,0

Dung dich nudc
véi trong Ca(OH),

— Dung dich nudc véi trong hda duc
CO, + Ca(OH), —— CaCO03;{ + H,0

- Tao b6t Cu mau do

H, Cu0 0

j H, + Cu0 —“— Cu + H,0

] - Két tua mau vang nhat

: H Dung dich {0

" AgNO3/NH; GH; + 2AgNO; + 2NH; ——— CAg, | +

2NH4NO;

- Brom bi nhat mau

nken | Dung dich brom

X/ C2H4 o Hz b = C2H6

: Bét réi cho san | — Dung dich nudc voi trong héa duc

an | phamchdy (CO2) | cO, + Ca(OH), ——» CaCOs{ + H,O

qua nudc véi trong
g A b | — Xuat hién khi sau phan (fng
B Dung kim loai 2C,H-OH
natri hodc kali RO 2N . A G AGHSONa' +
H;

it |~ Dung quy tim | - Quy tim héa do
Biic |~ Kim loai hodc — Xuét hién khi H, hodc CO,

mudi cacbonat
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@ Ky nang giai:
— Cac dang cau hoi nhan biét thudng gap

<»Dang 1: Nhan biét vi cac hoa chat riéng biét. V&i dang nay, néu c |
chét ta chi can nhan biét (n—1) chat, chat con lai la chat thir n.

<+Dang 2: Nhan biét su' c6 mat clia cac héa chét trong cling hon hop hos.
nhan biét tat ca hda chat theo yéu cau dé bai. V4i dang nay, néu cd n chét t;
phai nhan biét du tat ca n chat.
— Cac dang bai nhan biét:

+*Nhan biét vdi thudc thlr khdng han ché

< Nhan biét vdi thudc thir han ché: hda chét cé thé do dé bai quy dinh i,
cling co thé do ching ta tu tim.

<»Nhan biét ma khong str dung thudc thir ngoai: trong trudng hgp nay t3
phai |ap ma tran gilfa cac chéat dé giai.
— Céc budc giai: Trinh bay céc thao tac lam mét cach cu thé nhu thuc nghiém,

<+ Doc ki dé bai

«»Xac dinh dang cau héi

< Trich héa chét ra lam mau thir (trlr chat khi)

<+ Chon hda chat lam thudc th(r (tuy thudc vao yéu cau dé bai la cd han
ché thudc thir hay khdng) sao cho phi hgp dé tao nén céc dau hiéu phan (g
rd rang nhu: bay hai, két tla, su thay déi mau sac.....

<»Néu dau hiéu phan (fng c6 dugc.

++ Viét phuang trinh hda hoc minh hoa cho timg hién tugng phan Uing da néu.
- Luu y:  Khi nhan biét chat ran thi ta nén cho chat ran vao nudc trudc roi
quan sat, chat nao tan trong nudc va chit ndo khéng tan trong nudc dé
chuyén thanh bai nhan biét dung dich quen thudc.

@ Bai tap van dung:
Bai 1: Dung phuong phap hda hoc hdy nhan biét 5 binh khi mat nhan: N,; H:
CH4; CH, va CoHq

& Phén tich

N,

N2
H, ;
{CH, +AgNO,/NH, ——c6LlaC,H, + C; —*82_, m&tmauC,H,
4
C,H, CH,
\C2H4
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N, a
H, +0, —— khéng chay N, +chéy{ e
H2

- San phdm chdy + Ca(OH), — nudc voi trong duc Ia CH,

. 22

- Lan lugt cho dung dich AgNOs/NH; tac dung véi 5 mau khi. M3u ndo cho

- két tha vang nhat d6 1a C,H,

\ CH, + ZAQNO3 + 2NH; —L) CzAgz + 2NH4NO3
- Cho dung dich brom [an lugt tdc dung véi 4 mau khi con lai. M3u ndo 1am
{ mat mau ndu do clia brom 13 C,H,
‘ C2H4 2 i Bl’z > CquBl’z
Lan lugt dét chay 3 mau khi con lai: mAu khéng chay 1a N, , 2 mau chdy 13
:‘["Iz va CH4

D, 0y e G

CHy + 20, — 2, 'co, + 2H,0
X » ~ ’ \ x Y
-D‘an san pham chay tir 2 mau H, va CH, qua dung dich nudc véi trong: mau
nao lam duc nudc véi trong 13 CH,.
i CO, + Ca(OH)z ——> (CaCo; ! + H,0
Mau con lai 13 H,
1 2: Dung phuang phép héa hoc hdy nhan biét 4 binh khi m&t nhan: CHg;
4 qu; CO, va S0,.
& Phan tich

CH,
BC.H
{724 __2Ca0M , whong phan {ng ks +cod 9

(co
2 282, mat mau SO,

’ Bai gigi
Lan lugt cho 4 mau khi téc dung véi nuéc véi trong Ca(OH),: khi lam nudc
VOi trong hda duc '3 €O, va SO, 2 khi khéng phan (g I3 CH, va C;Ha.
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CO, + Ca(OH), — CaCOs;|! + H;0
SO, + Ca(OH); —— CasSO3|l + HO ‘ R |
— Cho CO, va SO, qua nudc brom: khi 1am mat mau brom la SO,, khi con laj
la CO,.
SO, + Br; + 2H,0 —> 2HBr + sto‘;‘ : P |
— Cho CH4 va C;H4 qua nudc brom: khi 1am mat mau brom la C;Hs, khi con |aj
la CH4.
CHy + B — C,H4Br; I AL ) ’ ,
Bai 3: Dung phuang phap héa hoc nhan biét cac binh khi mat nhan chura cac
h&n hap khi sau: A (CH, CoHa, CO2); B (CHa, CoHa, SO2); C (CHa, GoHs,
C;H,) va D (N, Hy, CO2) 18
& Phan tich

+ Ca(OH), —— khéngcé LlaC + covlaA,B,D

+ Br, ——> mat mauA, B-+khong mat mauD

5>  O.6) 0

{A +H,S —> c6 | vang la B + khdng | la A
B

Bai giai )
— L&n luct cho cac hdn hop khi qua dung dich nudc v6ih tronq Ci(OH)z! holr‘1a
hap kHl’ n3o lam nudc véi trong hda duc la A,B,D khong co hien tugng
hon hap C.
CcO, + Ca(OH)z —y  CaCOa 4 H,0
SO, + Ca(OH)z S C&SOax + H,0 S e e
— Cho cac hdn hop A, B, D qua nudc brom: hon hdp khi mat mau la A va B
khéng c6 hién tugng 1a hon hap D.
CHy + Br, —— C;H4Br
SO, + Br, + 2H,0 5 2HBr + H,SO04 A i
— Cho h&n hop A,B tac dung vdi H,S: néu xudt hién két tia vang la hon hap
B, khéng c6 hién tugng la hon hop A
SO, + 2st ~ 3038 + 2H0

ANA

Bai 4: Dung phuong phap héa hoc d& nhan biét cac dung dich méat nhan:
glucozg, rugu etylic, axit axetic va benzen.

& Phan tich

CSH12OS C H OH
C,H,OH +AGNOGNHy . | 1) R ek

c6 L 1a CH,,O, + khéng cé L1a {CH.C
CH,COOH S tad v . s SEH
CGH6 66
C,H,OH

C,H
CH,COOH +CaCO, —— sli bot khiCH,COOH + cén Iai{ 2HsOH

CGHG 66

- |C,H,OH o = DA
a + Na —— sli bot khi la C,H.OH +con lai la CgHg
6 6

: Bai giai
- LAy moi chat mot it 1am mau thtr, [an Iuot cho cac chat tac dung vdi dung
- dich AgNO3/NH3: c6 két tua xudt hién 13 glucozd, con lai khéng cd hién

- tugng la CH3COOH, C;HsOH va C4He.

CeHi0s + Ag0 —™8: | cHo0, + 2ag)

- Cho CH;COOH, C;HsOH va CgHs tac dung vdi da véi CaCO;: ¢6 sui bot khi 13
CH3COOH con lai khong cd hién tugng 1a C,HsOH va CeHe.

p CaCO; + 2CH;COOH —— (CH;CO0),Ca + CO,T + H,0

Tiép tuc cho C;HsOH va CgHg tac dung véi natri: c6 sui bot khi la C,HsOH

€on lai la benzen C4Hg

2C2H50H + 2Na ~—— 2C,HsONa + H,
i 5: H3y nhan biét cac lo mat nhan: glucozo, benzen, rugu etylic, axit axetic

Va nudc.
E = Phan tich
(
' [C4H,,0
126
[ =101 EEHE?OH
CH,COOH — 2925 6 LIa C(H,,0, + khongeo 4 1a A
' CH 6 6
HGOG H,0
e '2
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CZH_,(,:OH i C,H,OH
T +CaCO, ——> sli bot khi CH,COOH + con laii C,H,
CeHs

4 H,O
H,0

H,OH CH
TN Pe o ey bot khi la C,H,OH +conlaila { "® ©
CeHs H,0O

Cels + O, — chay la CH, + con laila H,0
H,0
~ Ldy mdi chat mét it lam mau thd, [an lugt cho cac chat tac dung vdi dung
dich AgNO3/NH3: cé két tlia xuat hién la glucozd, con lai khdng cd hién
tugng la CH3COOH, C,HsOH, H,0 va CgHe.
40
CeH1206 + Agzo —ﬂ:’—'t—> CeH120; + ZAng
— Cho CH3COOH, C;Hs0H, H,0 va CgHs tac dung vdi da voi CaCOs: co sui bot
khi la CH;COOH con lai khéng co hién tugng la C;HsOH, H,0 va CgHe.
CaCO; + 2CH;COOH —— (CH;C00),Ca + CO,T + H,0
— Tiép tuc cho CHsOH, H,0 va CgHg tac dung vdi natri: ¢ sti bot khi la
C,HsOH con |ai la H,0 va CeHs
2C;HsOH + 2Na —— 2C,HsONa + H;
—~ DOt chdy 2 chat con lai: chat nao chdy dugc la benzen, chat khéng chay
dudc 1a nudc.
2CeHs + 1150, ‘—L 5 1200, + '6H;0
3. Diéu ché cac chat
@ Cd sd ly thuyét: nam virng tinh chat hdéa hoc clia cac hgp chat hidrocacbon,
dan xuét ctia hidrocacbon va cac phudng phép diéu ché déc biét.
- Dbiéu ché metan:
CHsCOONa + NaOH —S0t° , CH, + Na,CO,

o LS O

AlLC; + 12H,0 —— 3CH4 + 4AI(OH)3
— Diéu ché etilen:

CGHOH —2t , CH. + H,0
-~ Diéu ché axetilen:

CaC2 + 2H,0 —— C2H2 + Ca(OH)z

0
2CH4 1500% C,lam lanh nhanh N CZHZ o 3H2
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. Piéu ché rugu etylic:
C5H1206 ——"M) 2C2H50H . 2C02
CHs + H,0 —2 5 C,HsOH

GHsCl + NaOH — 5 GH:OH + NaCl
CH;COOGHs + NaOH —t, CH,COONa + C,HsOH

CHiCHO + H, —% , C,H.OH
piéu ché axit axetic:
CHsOH + 0, —Mmengém , CH.COOH + H,0
Ky nang giai:
Zac dang cau hoi diéu ché thuding gép:
%+ Diéu ché& chat cd sir dung hda chét ngoai
‘ro:-Di‘éu ché chat ma khong str dung héa chét ngoai
ac budc giai:
» Doc ki dé bai
* Xac dinh dang cau hdi diéu ché
'# Xac dinh chat can diéu ché thudc loai nao (axit, bazo, mudi.... )
f" Van dung kién thitc da biét dé lap phudng trinh héa hoc. Trong qua trinh
U ché chat khong phai chi la mét phuong trinh hda hoc cb thé giai quyét
gc ma déi khi phai trai qua nhiéu phuong trinh.
Uu y: DSi vdi dang diéu ché ma khéng sir dung hda chat ngodi, ta cé thé
 dung cac hda chat ma dé bai da cho dé digu ché thém cac chat can thiét
phuc vu cho viéc diéu ché.

i tap van dung
1: Viét phuong trinh diéu ché:
a) Etilen glicol tir axit axetic. b) Etyl axetat tir tinh bot.
Gia sir dung cu, hda chét va cac chat vo cd can thiét 1a cé du
K Bai giai
-H;COOH —— CH3;COONa —— CH, > GH,
-2H4BI'2 _—> C2H502

CH;COOH + NaOH —— CH;3;COONa + H,0

> Cqu —)

CH;COONa + NaOH —S0t” , CH, + Na,CO,

2CH, —19°C .\ cH, + 3H,
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My + Hy e,
CH, = CH, + Br, ——> CH,Br — CH,Br
CH,Br — CH,Br + 2NaOH — > HO —CH, - CH, —OH + 2NaBr
b) (CsH1005)n — CsH1206 — CoHsOH — CH3COOH — CH3COOC;Hs
(CeH100s)n nCsH1206
CeH1206 2C,HsOH + 2CO,
CHsOH + 0, —mengdm , CH;COOH + H,0

—
C;HsOH + CH3;COOH —HZ% CH3;COOCHs + H,O
Bai 2: TU da voi, than da va cac chat vo co can thiét hdy viét phuong trinh
diéu ché:
a) Pali vinyl clorua (PVC).
¢) Cao su buna.

+ pH:Q ~— 2K,

men, t©
—

b) Poli etilen (PE).

Bai giai
a) CaCO3 > Ca0 » CaC, — CH, — C2H3C| —— PVC
CanD; —t 3080+ OO

Ca0 + 3C, —29°C . cac, + CO
CaC, + H,0 —— CH; + Ca(OH),
HC = CH+HCl - H,C = CHCI

nH,C = CHCl— X, {H,C - CHCI3,
b) CaCO; » CaO
CaC0; —Y» Ca0 + CO,

Ca0 + 3¢ —29%¢ | cac, + €O
CaC, + H,0 —— GCyH; + Ca(OH),

> CaC2 =ty Csz i C2H4 — PE

U
CH, + H, et , CoHq

2 xtp

nH,C = CH, — X2, (H C—CH, 3,
Bai 3: Viét 5 phan (g khac nhau tao ra rugu etylic.

. .2

men r/gu

- T glUCOZd: CGH1,0g ——— 2C,HsOH + ZCOz
- Tir etilen: CHs + H,0O —2 , C,HsOH

0
- T etyl clorua: C,HsCl + NaOH —— CHsOH + NaCl
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0
— TU ester: CH;COOC,Hs + NaOH —Y—» CH;COONa + CHsOH

- — Tir andehit axetic: CH;CHO + H, —Mt° , C,H.OH
- Bai 4: T nhdém cacbua va nudc, hay viét phudng trinh diéu ché etyl axetat

Bai giai
AI4C3 —— CH4 T Csz —_— C2H4 e C2H5OH R R = o CH3COOC2H5

— Phuong trinh hda hoc:

AlC; + 12H,0 — > 3CH, + 4AI(OH)

0
2CH4 1500%C ,lam lanh nhan% CZHZ b 3H2

CH, + H, i’to—-) C,H4
CHs + H,0
0
CHsOH + CH;COOH —12%%4.C , CH,CO0CHs + H,0
Bai 5: TU dé voi va than da hay viét phuong trinh didu ché cao su buna.
Bai giai
> CH,

axit, t0

CHsOH

‘ CaCO3 » Ca0 v CaCz
—> C4Hg ——— cao su buna

CA00, LB iR B

ca0 + 3¢ —2%% . a0, + 0O

CaG, + H, 00—y CGH, + Ca(OH)z

> C2H4 ST IR T A CszOH

GHy + Hy PO ey
CHy + H0 —2t , cHoH

Aly03 /Zn0, 450°

2C,HsOH S8 CHe % Hyode 2H80

o
*2 ,{CH,-CH=CH-CH,},

nH,C = CH-CH = CH,

. Giai thich hién tugng
" Cd sd ly thuyét:
* Nam ving dudgc tinh chat vat ly clia cac loai chat (dac biét la trang thai va

au sac cua chat)
' Biét van dung tinh chat cua timg loai chat dé giai thich

Ky ndng giai:

Cac dang céu hoi vé giai thich hién tugng:

* Cho trudc hién tugng, yéu cau giai thich
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« Néu hién tugng va giai thich

« Giai thich cac hién tugng trong ddi séng
— Céc budc giai:

 Poc ky dé bai va phan tich ré: Chét nao cho vao trudc ; Chat nao cho
vao sau; Chat nao phan (ing trudc; Chat nao phan (rng sau; C6 chét nao con
du sau phan (fng hay khéng

« N&u I3 dang bai giai thich hién tugng cudc sdng phai lién hé xem hién
tugng dé gén lién véi mang kién thirc nao dé cb hudng giai thich cu thé.

« NEu tirng hién tugng xay ra khi cac chat bat dau ti€ép xdc vdi nhau cho
tdi khi phan (rng két thac.

« Lap phuang trinh héa hoc minh ching
— Luu y: trong qué trinh phan (g, c6 thé cd chat con du sau phan (ng phai
chi ra hién tuong mdi phét sinh khi con du chét, lic nay chat vira mdi sinh ra
trong dung dich ¢ phan (fng tiép vdi chat con du hay khong.

@ Bai tap van dung:
Bai 1: Hay giai thich tai sao khi d& doan mia l&u ngay trong khéng khi thi &
dau doan mia thudng c6 mui rugu etylic?

— Vi trong mia c6 dudng saccarozo, dau mia ti€p xuc vdi hoi nudc trong
khéng khi c6 thé xay ra cac qua trinh:
CiHz2041 + H0 —2— CeHyo06
CeH120s ——— 2CHsOH + 2CO,
— Vi vdy ma dau mia thudng c6 mui rugu etylic.
Bai 2: Hay néu hién tugng va viét phudng trinh hda hoc khi
a) Cho natri vao rugu etylic 45°
b) Cho da véi vao axit axetic
c) bét chay axetilen sau d6 cho san pham chéy qua dung dich nudc voi trong.
d) D6 mét it nudc vao cde dung dat den
e) Cho mau natri vao rugu etylic
f) Nhiing cy dinh sét vao cdc dung gidm

.....

+ CgH1206

a) Hién tugng: natri tan dan, c6 khi bay ra
2C,HsOH + 2Na —— 2CHsONa + H;
2Na + 2H,0 ——> 2NaOH + H,
b) Hién tugng: da véi tan dan, cé khi bay ra
CaCO; + 2CH,COOH ——» (CH;CO0),Ca + CO; + H0
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Hiép tu"‘qng: axetilen chdy sdng san pham sinh ra qua nudc véi trong lam
nudc voi trong hda duc

2C,H, + 50, —— 4C0; + 2H,0

; CO, + Ca(OH); —— CaC0; + H,0

Hién tugng: sui bot khi manh, téa nhiéu nhiét

CaC, + 2H,0 —» Ca(OH);, + GH,

; ién tuong: natri bdc chdy trén bé mét rugu dong thdi cd bot khi thoat ra.
2CGHsOH + 2Na —— 2C,HsONa + H,

dién tuong: cay dinh sat tan dan, cé sti bot khi

. 2CH;COOH + Fe —— (CH3;CO0),Fe + H,

i 3: Cho hdn hap khi A gom C;Hs va C;H,. Cho biét hién tugng xay ra trong
hai thi nghiém sau:

a) Dot chay hoan toan hon hop A sau d6 cho san phdm cha
uad
nudc voi trong. P Y qua dung dich

.....

Hién tuong: hon hgp chay séng san phdm sinh ra qua nudc voi trong lam

nudc voi trong hda duc

? - 2CHs + 70, — 4CO, + 6H,0
P 2CH, + 50, —— 4C0, + 2H,0
g CO, + Ca(OH); —— CaCO; + H,0

én tugng: sau khi qua dung dich brom, nudc brom bi mat mau. C,Hs
h 6ng phan (rng thodt ra ngoai chay sang.

. CZHZ i 28!’2 ARy CszBI’4

. 2C2H2 + 505 5==5 4C0O;, + 2H,0

8 . x ’ o \

» Chc: hon‘ hgp khi clo, etilen va metan vao éng nghiém, sau dé dem up
g Uqc“gng vao mét chau nudc mudi (trong d6 cé dé sdn mot mau gidy quy
m) roi dua ra anh sang khuéch tén. Viét phuong trinh héa hoc va giai
hich hién tugng xay ra ? '

Chi dura h6‘n hop khi ra &nh sang khuéch tan thi etilen va metan sé tac dung
cI?: mau vang luc cta khi clo trong éng nghiém nhat dan, nudc dang
N trén Ong nghiém, dung dich cd mau doé do phan (fng clia quy tim \di
Xit HCl tao thanh.

| CHy + Cly —3W9 , CH,Cl + HC

‘_ CHy + Chig———"3 C2H4C|2
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Bai 5: M6 ta giai thich hién tugng va viét phuong trinh héa hoc minh hoa cho
a) Dé lam rugu nép, ngudi ta da ngam gao nép sau khi lam nong vdi me,
rugu va u ki & gan bép Iura.

b) Rugu lodng c6 ngam thém mot it hoa qua va men gidm dé lau sé big,
thanh giam.

» TU so do ta thdy: mudn tach A ra khdi hdn hop A,B ta cho hdn hap vdi X,
ong do X chi phan (fng vdi B con lai ta thu duoc A.

. % Phuong phap téi tao:

~ Phuong phap nay ding dé tach cac chat dé tham gia phan ('ng héa hoc vdi
1. chét trong khi cac chat khac trong hén hop khdng phan (rng.

' A
55 db tong quat: A, B X <
XBi— B

Ur sd do ta thdy: mudn tach B ra khoi hdn hop ta cho hdn hap tac dung vdi
hu dugc chat XB, sau do ta tai tao lai B tir XB.

Dua vao tinh chat vat ly ¢ 4 cach tach cd ban:

-o:oCthg f:é’t: Dung dé tach hon hgp gém hai chét Idng hoa tan vao nhau
co nhiét dé s6i khac nhau.

-+ Chiét tach: Dung dé tach hai chét long khéng hoa tan vao nhau

*Bay hoi: Dé tach hon hap gdm mét chat ran tan vao trong chat long

.-Loc Dé tach hdn hap gom chat Iong va chét ran khéng tan vao nhau
Cac budc giai:

: % Doc ki dé bai, xac dinh dang cau hoi

oXem cac chat can tach thudc loai chat gi: ran, long, khi, tan hay khong
trong nudc, dé bay hai hay khé bay hai.....

Xac .cﬂnnh pyhu‘d[\g p‘hap can dung, nén chon phuang phap nao t8i uu nhat
f Uc hién nhat, co thé két hop nhiéu phuong phap vira vét ly vira hda hoc)

* Trinh bay cach lam nhu thuc té& ;
'Vié’t phuang trinh héa hoc cho ting giai doan tach

L y khi ‘dung phuong phap hda hoc céc chét khi thém vao con du trong
J dich thi cling phai tach ra.

Bai giai
a) Vi trong gao c6 tinh bt khi u ki tao glucozd, glucozo gap nhiét do gan |,
va x(c tdc men rudu sé tao thanh rugu nép.

(CsH1o0s)n + NH,0 —— nCeH1206

CeHp0s —menvew® . 2C,HOH + 2C0;
b) Rugu lodng ngadm hoa qua trong khéng khi sé tiép xtc vdi oxi, co thém x(c
tac men gidm sé co vi chua bién thanh giam
CHsOH + O, —mengém , CH;COOH + H0

5. Tach chat ra khoi hon hgp
@ Cd sd ly thuyét
— Trong thuc t& héa hoc hodc cudc s6ng, cac chat thudng ton tai & dang hon
hop clia nhiéu chat. Vi vay viéc phai tach mot chat hodc nhiéu chat ra khoi hon
hop 1a mot viéc lam thudng xuyén khi nghién ciu héa hoc. Dé lam dugc diéu
nay bat budc bén canh viéc phai nam ro tinh chat ly héa cua cac chat ching ta
can luu y viéc hda chat dé tach cac chat.
— Khi chon hoa chét dé tach chat can luu y 3 diéu kién sau:

< Chi tac dung 1&n mt chét trong hdn hop (thuding la chat mudn tach)

< San phdm tao thanh cb thé tach dé dang ra khoi hon hop nhu: két tua,
tao 2 dung dich khong tan vao nhau

Tl san pham tao thanh cd thé tai tao lai chat ban dau
@ Ky nang giai:
- Céc dang cau hoi thudng gap:

o Téch riéng mot chat ra khi hon hap

« Tach riéng tirg chét ra khoi hdn hap
— Dua vao tinh chat héa hoc cd 2 phudng phap thutng gdp:

f‘I tap van dung:

1: Hon hap khi A gdm CHy , C;H; va C,Ha. Lam thé ndo dé tinh ché:
/ CH4 b) C2H2 C) C2H4

& Phéan tich

* Phuong phap loai bo: 4 CH, 4
— Phudng phap nay dung dé tach mét chat ra khoi hdn hop khi chat can hh ché CHy : {C,H, + Br, —> CH, +{ 2By
tach khé hodc khdng tham gia phan (ing hda hoc. C,H, CH,Br,

A ing phudng phap loai bo: cho hdn hgp tac dung véi dung dich brom thi

+X :
13 khdng phan (ing, ta sé thu dudc CH, tinh khiét.

-Sodéténgquat: A, B ——
XB
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CH
~ s » CH4 T +HC
b) Tinh ché CHy: {C,H, +AgNO; ——> c + C,Ag, —CH,
2

C,H,
CH,
i CH,
c) Tinh ché& C;H4: {C,H, +AgNO; ——> C,Ag, + T
C,H,

{CH4 —B2 _,CH, + C,HBr, —*>C,H,

C,H,

— Dung phuong phap loai bd dé loai C;H, , sau dé ding phudng phap tai tao
dé thu C;H, tinh khiét.

a) Cho hdn hop A qua dung ¢, .n brom du' khi d6 C;H, va C;Hs bi gilf lai thu khi
thoat ra khoi binh 1a CH4 tinh khiét
CHy + B, ——> CyH4Br;
CH, + 2Br, —— C,H,Br4
b) D&n hén hap A qua dung dich AgNOs/NHs : C;H, tac dung tao két tua vang
nhat, C;H,4 va CH, khéng tac dung thodt ra ngoai. Loc Idy két tia cho vao
dung dich HCl dun nhe khi d6 C;H, thodt ra ngoai.

CH, + 2AgNO; + 2NH; —% > CAg, + 2NHNO;

GAg, + 2HO —2 5 GH,t +-2AgCl
c) D&n hdn hop A qua dung dich AgNO3/NH; : C;H, téc dung tao keét tua vang

nhat, C;H4 va CH4 khong tac dung thodt ra ngoai. Tiép tuc cho hon hap
C,H4 va CH4 qua dung dich brom: C;Hs bi gilr lai, CHs thoat ra ngoai. Lay
san pham thu dugc cho tac dung vdi kém bot du dun nhe khi dod CyHy sé
thoat ra.

CH, + 2AgNO; + 2NH; — > CoAg; + 2NH4NO;

CHy + B, —— CyH4Br;

C,H4Br, + Zn —to—) CoHq T+ ZnBr,

Bai 2: Mat hén hdp A gém CHsCOOH , C;HsOH va H,0. Béng céch nao cd thé
tach dudc CH;COOH va C;HsOH nguyén chéat tir hdn hgp trén ? Viét phudnd

trinh héa hoc minh hoa.
& Phén tich

CH,COOH
H
CHIOR | iretos C,HsOH . [(CH,C00),Ca
H,0 H,0 CaCO, du
2

al14

chung cat

B + CaO —— Ca(OH), +C,H,OH
C +H,80, —— CH,COOH + CaSO,

C,H;OH
chung cat CH3COOH

— Dau tién dung phuong phap loai bo dé tach riéng hdn hop B, sau dé tai tao

hén hop C dé thu CH;COOH
Lai ding phudng phap loai bo dé tach nudc ra khdi hén hop B sau dg

- chung cét dé thu rugu nguyén chat.

- Cho CaCO; du vao hdn hgp A, chi c6 CH;COOH phan ing hét tao
- (CH;000),Ca, chung cét ta dugc hdn hop chét Ing B gdm H;0 va CoH<OH
] chét ran C gbm CaCO; du va (CH;CO0),Ca. ,
’ ‘ZCH3COOH + CaCO; —_ (CH3COO)2C& + CO, + H,O
- Cl;mo Ca0 vao cl?at’lbng B, nuGc phan (ing tao Ca(OH), sau do chung cét
- hon hgp sau phan g ta thu dugc rugu nguyén chat.
Ca0 + H,0 —— Ca(OH),
Cho ran C phan (g vdi H,S0, du, sau dé chung cit hd
| E g cat hon hgp sau phan
- ta dugc CH3COOH nguyén chat. i A
(CH;CO0),Ca + H,S04 ——» 2CH3;COOH + CaSo,

L : CaCO3 + FESOs ——= CaS04 + CO, + H,0

-‘ i 3: Mqt hon I’1cjp khj A gdm CO, C;H4 va CO,. Béng cich nao cé thé tich
dugc tung khi nguyén chét tir hdn hgp trén ? Vit phuong trinh héa hoc

“minh hoa. '

) & Phén tich

1 Cco
"A{C,H, +Br, —)B{ T+ CHBr, —& ,C,H,
. 2

E
+Ca(OH); ——»CO 1+ Caco, —*H9_; co
Co, 3 2

f‘mg phudng phap loai bé dé téach C;H, ra khoi hdn hop A, sau dé tai tao
ail 48 thu C;H, tinh khit. '
Tiép tuc dung phuong phap loai bo dé tach CO ra khéi hdn hgp B, sau do
lai dung phuong phép tai tao dé thu CO,.

: Bai gidi
Cho 7tmon hgp A qua dung dich brom: C,H, bj gilf lai tao dung dich C;H4Br>

a hon hgp khi B gém CO va CO, thoét ra ngoai.
CH,y + By e—u C2H4Bl'2




B ULl el dablid Sk et dichd ey siias Al P ——————————— e

— Cho dung dich thu dugc tac dung Vdi kém bét ta thu dugc C;H, tinh khiét
CoHaBr + Znu—— CHs + ZnBr;
_ Cho h&n hop khi B qua dung dich Ca(OH), : CO, bi gilf lai ta thu dugc CO
tinh khiét thoat ra ngoai.
CO, + Ca(OH); —— CaCO; + H;0
— L3y san pham thu dugc cho tac dung vdi dung dich HCl sé thu dugc CO,
tinh khiét. CaCO; + 2HCI —— CaCl; + CO, + H;O
Bai 5: Mot hdn hop A gdm C;HsOH , CH;COOH va CH;COOCHs. Hay tach
riéng tiing chat ra khdi hon hap.
« Phan tich

C,HsOH
+H0 CZHSOH A
{CH,CO0H ——*—tan + khdngtan CH,COOC,H
CH,COOH
CH,COOC,H,
CH,COOH
» icudts C,HOH _ [(CH,CO0),Ca
{CHOH ——=3-B +C
H,0 CaCo, d-
H,0

B + CaO — > Ca(OH), +C,H,OH—% , C,H,OH

C + H,S0, —» CH,COOH + CaSO, gl CHCOON

— Dung phuong phap loai bo, dé tach ra khoi hdn hdp A, sau do chiét tach dé
thu CH;COOC,Hs tinh khiét.

- Tlep tuc dung phudng phap loai bo dé tach riéng hon hdp B, sau do tai tao
hon hop C dé thu CH;COOH

- Lai dung phuong phép loai bo dé tach nudc ra khoi hon hgp B sau do
chung cét dé thu rugu nguyén chat.

Bai gidi

— Cho hdn hop A vao nudc: rugu va axit déu tan, este khéng tan néi trén
mat, bang phuong phap chiét tach ta thu dugc este tinh khiét.

— Cho CaCO; du vao hon hdp rudu, .axit va nudc chi cd CH;COOH phan (g
hét tao (CH;COO)ZCa chung cat ta dugc hdén hop chat léng B gom H,0 va
C,HsOH, chéat ran C gom CaCOs du va (CH;CO0),Ca.

2CH;COOH + CaCO; —— (CH3CO0).Ca + CO, + H,0

— Cho CaO vao chét 16ng B, nudc phan (g tao Ca(OH), sau dé chung cat

hdn hdp sau phan (ng ta thu dugc rugu nguyén chat.

Ca0 + H,0 ——> Ca(OH)z

A VA

Cho rén C phan (ng véi H,SO, du, sau dé chung cat hd
’ g cat hon hgp sa 2n 0
ta dudc CH;COOH nguyén chat. op sau phan (g

(CH3CO0);Ca + H;SO4 ——> 2CH3;COOH + CaSO,
CaCO; + H;SO;, —— CaS04 + CO, + H,0
5. Xac dinh cong thirc phan tir, cdng thirc ciu tao
Cd sd ly thuyét:
Céng thuc cau tao cho biét thanh phan cta phan tir va trat tu lién két gitra
cac nguyeén tlr trong phan tur.
- Tim khéi lugng hodc phan trdm khéi lugn
g cac nguyén té cd tron
c,(HyOz 6 khéi lugng m: R Enik

M =Neo, 12 = %C="C 100%

My =02 = %H=%.100%

Mo = m - (Mc + My) = %0 = 100 - (%C + %H)
'NeL'1 Mo hodc %0 = 0 nghia 13 hgp chét hifa cd chi chita C va H.
Phan (ing chay téng quét:

z 0
CXHYOZ . & (X + % - _)OZ _t_) XCOZ 1 %’_HZO
" X + y z y
( 4 2 X -
n
s . "o - Mo, Mo
Y g X y
(x+2-3) 2

khéi chat khi: d, , <MA £
% MB :>MA d%'MB

: Minéng kni = 29
Y ndng giai:

ap phudng trinh hda hoc

iy dé bai chiing ta c6 thé:

# Tinh mc , myva mo tir dé lap biéu thirc
12x_y
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12x_ y _16z_M
%C %H %O 100

clia hgp chat.

< Dung phan (ing chay lap phudng trinh tinh X, y, z r6i suy ra cong thiic

phan tu
— TU céng thic phan tlr mubn suy ra cong thic cdu tao phai dua vao tinh
chat dac trung clia chat nhu:

< Lam brom mat mau: ¢ lién két 2 hoac 3

< Cd 2 nguyén tir oxi tac dung dugc vdi NaOH: axit hodc este

<+ C6 2 nguyén tir oxi tac dung dugc vdi kim loai: axit

< Co 1 nguyén tlr oxi tdc dung vdi natri: rugu

- Luu y: san pham chay CO, va H,0 thudng dugc cho qua cac binh dung
chat hdp thu chlng, nhitng chat hdp thu H,0 (P,0s, CaCl, khan, H;SO4 dac,
Ca0) nhitng chat hdp thu CO, (dung dich kiém) khi khGi lugng chat hap thy

tang thi chinh 1a khéi lugng H,0 hoac CO,.

@ Bai tap van dung:

Bai 1: Dot chay hoan toan 6g A chira cac nguyén té C,H,0 ta thu dugc 4,48 |it
khi CO, (dktc) va 3,6g H,0. Tim cong thirc cdu tao clia A biét 50 < M, < 80
va A lam quy tim hoa do ?

& Phén tich
Tém tat dé bai:
6g A(CH,0, ) —%2— 4,48 lit CO, + 3,69 H,0
50 < Ma < 80 ; A lam quy tim hoa do
CTCTcuaA?
Chuyén dir kién bai todn vé s mol , tinh m¢ , my , mg suy ra cdng thirc don
gian cta A tir phan tlr khéi cta A suy ra CTCT cua A.

Bai gidi
i V 4,48
Ta c6: neo, =22_4=52_4=0,2(mol)
m 3,6
nHzo =ﬁ=ﬁ=o,2(m0|)
mc=0,2.12=24(g)
my = 012 2= 014 (g)

mo=6-2,4-0,4=3,2(q)
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dé tinh %, y, z tir d6 suy ra coéng thic phan tir

|

' Bai 2: D6t chay hoan toan mot chat hitu co A thu dudc khi CO, va hoi nudc

- Phan (ing chéy:

' = 4+4X+y-22=3x+ 1,5y = 4 + 4x + 2x - 22 = 3x + 3x

Bi2xy 7 T12x+2x 7
- Vay cbng thirc phan tir ciia hop chét A: C4Hg0,

Vay céng thifc don gian cta A la: (CH,0),
Ta co: My = 30n
Ma50<My<80 = n=2

Vay cdng thirc phan tir cla A 13 : C,H,40,
A lam quy tim hda do vay A 1 axit, cdng thirc ciu tao cua A la: CH;COOH

vé’i’ ti 1& s mol tuang (mg 1a 1 : 1. Téng s6 mol chat tham gia phan (mng
chay ti Ié véi tdng s6 mol CO, va H,0 Ia 3 : 4. Trong hap chét hitu co, khdi
lugng oxi so véi khéi lugng cac nguyén t& con lai theo ti 1€ 4 : 7. Hé,y Xac
dinh cong thifc phan tir ciia hop chét hitu cd trén ? '

& Phén tich

Tom tat dé bai:
CxHyOZ el @ gl LY < 2 COo, + H,0
n, +n
Nco, =Myo s LD, 0y =3; oL s
Neo, +Myyo 4 me+my 7

Dl{a vz‘i'o cac dir kién lap hé phudng trinh tinh X,y,Z tir d6 suy ra cong thirc
phan tur cta A.

Bai gigi

Z 0
CHO, + (x+%__)oz_ i 1 B Y %HZO

2
1mol x+¥ -2 mol ¥
s x mol 2mol
1mol x+1—E mol y
o x mol 2mol

T ! y
Ta co: n, =Niyo gt =>y=2X

A
nA+n02 =§ 1+X+2 2 =§
Neo, +Nyo 4 v 4
2

B 22 = 4= 2z =2

16z 4 162+ /14
===>X=43y=8

419



Bai 3: Cho mdt este X clia axit no dan chirc véi rugu no don chic. Cho 4,44 g

1,92 _

X tac dung véi dung dich NaOH dun néng. Sau khi phan (ng xay ra hoan : Mron = S5 325 R+17=32 = R'=15 = R'Ia CH,
toan dem trung hoa can than lugng NaOH du béang lugng vira dd 50m| N - ' :
dung dich HCI 0,8M. Sau d6 dem lam bay hoi phan hén hgp thi thdy trong — Vay cong thic cau tao cua este la: CH;COOCHS;
phan bay hoi thu duoc 1,929 hop chét hitu co va 7,26g hén hop hai musi § Bai 4: DGt chay hét 3,96g chét hitu co A chira C,H,0 can diing vira du 5,04 lit
khan. Xac dinh cdng thifc cdu tao clia este do ? | 0xi (dktc) roi cho toan bd céc san phdm chay fan lugt di qua binh 1 dung
} = .Phin bch Iuvgng du axit sunfuric dam ddc, binh 2 dung lugng du dung dich KOH déc
- Tém tit de bai: va bi hap thu hét. Théy d6 tang khéi lugng binh 2 I6n hon d6 ting khi
! lugng binh 1 13 4,68q.
5 y ~ du +50mIHCI0,8M 5 o . ’ :
4,44g RCOOR’ + NaOH ——> san pham' + NaOH a) Xac dinh CTPT cua A biét 50 < M, < 100.
Lam bay hoi san pham —— {1'929 A OH,,_ b) Xac dinh CTCT cua A biét réng A khéng lam d6i mau quy tim va khi cho
7,269 2mudi 4,49 A tac dung véi lugng du' NaOH thi thu dudc 4,19 mudi cla mét axit
CTCTcia X ? hitu ca don chire. .
- 2 mudi thu dudc la RCOONa va NaCl. Dya vao s6 mol ctia HCl tinh khGi & Phén tich
lugng RCOONa, sau dé dung dinh ludt bao toan khdi lugng tinh khdi lugng — Tém tit dé bai:
NaOH, s6 mol NaOH. Tu do tinh R Ya R.“ 3,969 A(C,H,O) + 5,04 Iit 0, t“O) co, + H,0 +HyS04 5> CO, +KOHﬁ;
Bai gial ‘ Amy Am,
- Ta cd: nyg = 0,05. 0,8 = 0,04 (mol) - Am, =AM, +4,68 ; 50 <M, <100 : CTPT cla A ?
= Phudng trinh héa hoc: 449 A+ NaOH — 4,1g mudi hitu oo don chiic
RCOOR’ + NaOH —— RCOONa + R'OH (1) - CTCTcliaA? (A khéng lam d6i mau quy tim)
NaOH + HCl —— NaCl + H,0 = Chuyén dif kién bai todn vé s§ mol, tinh mc ; my ; mo I3p CTPT cla A
1mol 1mol imol  1mol = Dua vao s mol mudi tinh géc axit tir d6 suy ra CTCT cta A
0,04 mol 0,04 mol 0,04mol ; i gl
— Ap dunng dinh luat bao toan khéi lugng cho (1): - Taco: n, =—;5’204 =0,225 (mol)
MRcoor’ + MnaoH = Mrcoona + MRroH 4
= Mpyaon = 4,92 + 1,92 -4,44 = 2,4 () * Khi di qua H,SO, dam d&c thi nudc bi hip thu nén Amy =m,, o
Moon = 2= 0,06 (mol) Khi di qua KOH dam dic thi CO, bi héfp thy nén Am, =me,,
’ 4 Ph' (4 ’ :
— Phuang trinh héa hoc: an Ung chay
: z :
RCOOR' + NaOH ¥ , RCOONa + R'OH . CHO, + (x ﬁu%_i)o2 deta g xCO, + %—HZO
1mol 1mol 1mol 1mol : A ” St : & .
p dung dinh luat bao toan khéi luong ta cé: =
0,06 mol 0,06mol 0,06 mol 0,06 mol 9 ong My + Mg, = Mg, + My g
: SMeo, +My,0=3,96 +0,225.32=5mg, + m, o =11,16
-Taoé:MRcOONa=%'09_2=82=>R+67=82:>R=15=>RIaCH3 2 £ co; * h0

Lo Meo, =7,92 Neo, = 0,18 mol
- Lai co: mCOZ = mH20=4,68 :>{ €O, g { co,

mHzO =3I 24g nHzO =0,18m0'
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mc = 0,18 . 12 = 2,16 (9)

my = 0,18 . 2 = 0,36 (9)

mo = 3,96 — 2,16 — 0,36 = 1,44 (9)
2,16,0,36.1,44 5.4.4

= Xiy:z=

12 T ko AB
— Vay CTPT clia A c6 dang (CzH40)s.
— Vay: Ma = 44n

Ma:50<My<100 = n=2

— Vay CTPT clia A la: C4HgO;

b) A khéng lam d&i mau quy tim va khi cho A tac dung vdi lugng du’ NaOH thi
thu dudc mudi cliia mét axit hitu cd don chirc vay A la este — RCOOR’

4,4

S6 mol ctia A: np = TR 0,05(mol)

Phuong trinh hoéa hoc:

RCCOR' + NaOH —— RCOONa + R'OH
1mol 1mol 1mol 1mol
0,05mol 0,05mol
~ Ta 8 My - 4'015 _82(9)

—->R+67=82= R=15= RlaCH;
- Vay cdng thirc cau tao cia A: CH;COOC;Hs
Bai 5: A, B, C, D, E, F la nhitng hgp chat hitu co dugc biét dén trong chuong
trinh hda hoc trung hoc cd sd. Hay xac dinh cong thirc cau tao cta A B, C,
D, E va cong thirc phan tir cta F. Biét:
- B va C 1a cé cling cdng thirc phan tir.
— V@& khéi lugng phén ti: Mg = 0,5Ma ; Mg = 6Mp = 3Me
~ 2,39 B hodc 1,5g D c6 thé tich bang thé tich cta cua 1,69 O, trong cung
diéu kién nhiét do va ap suat
- V& tinh chat:
«A,B,E c6 phan (g vdi natri; tir 0,1 mol A khi tac dung vdi natri cho thé
tich H, I&n nhat 1a 3,36 lit (dktc)
+% Chi ¢6 E tac dung dugc véi NaOH
Tl F 6 thé diéu ché dugc B,E va D
D phan (fng dudc vdi khi clo khi chi€u sang
& Phén tich
— T6m tit dé bai: A, B, C, D, E, F la nhitng hgp chét hitu co

AN

Cty TNHH MTV DVVH Khang Vi¢t

I
\

- Chuyeén dir kién bai toan vé s6 mol, tinh gia tri M clia cac chat. Dua vao tinh

B va C cé cung cbng thirc phan tur
Mg = 0,5M,

Mg = 6Mp = 3Mg
2,3gB/1,5gDco6V =1,69 0,
ABE + Na —— co phan (ing
C + Na —— khdng phan (ing
E + NaOH —— c¢d phan (ing

- 01molNa + Na —— 3,36litH,
* F —— B,ED

anhsang

- D + C, =, ¢6phan (ing

- chat cta chét suy ra céng thifc ciu tao cla chét.

Bai gidi

B cs: v, L

0 =3 =25 =005 (mol)

3,36

Hy —m—O,lS(mOD

‘Trong cung diéu kién nhiét dé va &p sudt, ti I& thé tich ciing la ti 1é s6 mol
oL E m . L5
n-0,05 PR TP
c = Mg =46 Ma=2Mg = 2. 46 =92

Mp=6MD=6.30=180 Mg = 2Mp = 2.30 = 60
,B,E + Na: cd phan ihg = A, B, E I3 rugu hosc axit

E + NaOH : c6 phan ing = E la axit. Vay E 1a CH;COOH.

,1 molA + Na —— 0,15 mol H,

= A la rugu 3 nhém chirc OH. Vay cdng thirc ciu tao cua A la:
H,C - CH - CH,

e )
OH OH OH

B Ia rugu etylic: C,HsOH
C co cﬁpg Eéng thic phan tir véi B, ma C khéng phan (ng véi natri. Vay
cong thirc cau tao cta C la: CH3; — O - CH;

b = 30, lai 'téc dung dugc vdi clo khi chiéu sang vay D Ia mdt hidrocacbon
long dang clia metan. Vay cong thic ciu tao clia D Ia CH; — CHs
M = 180, c6 thé diéu ché dudgc B,D,E. Vay F 14 glucozo CeHy20s.
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7. Bai toan vé do rugu

@ Cd sd ly thuyét:

- PO rudu la s6 ml rugu nguyén chat c6 trong 100ml hon hgp rugu va nudc

Vi du: Rugu 25° nghia la c6 25ml rugu nguyén chat trong 100ml| hdn hap ruoy
va nudc

— Céc cdng thirc tinh dd rugu va cong thic lién quan:

100

Vnmu nguyén chat

Do rugu=
Vdung dich rygu

( D la khéi lugng riéng clia chat can tinh)

Vad rugu = Vru‘qu nguyén chat + Viwéc
@ Ky nang giai:
- Céc budc giai:

< Poc ki tém tit va phan tich dé bai

« Chuyén dir kién bai toan vé sé mol

< Lap phuong trinh héa hoc (néu la dung dich rugu thi luu y c6 nudc tham
gia phan (fng khi tac dung véi kim loai kiém)

< Dy vao dir kién bai todn va cong thic do rugu dé giai quyét yéu cau dé bai.
— Luu ¥ khi pha 108ng thi Viugu nguyen chst 1@ khong dGi

Mg =V.D

@ Bai tap van dung:
Bai 1: Trén nhan cac chai rugu co ghi s6 45° , 18°
a) Hay giai thich y nghia cac s6 trén ?
b) Tinh s6 ml rugu etylic cé trong 500ml rugu 45°
c) C6 thé pha dugc bao nhiéu ml rugu 25° tir 500ml rugu 45° ?
& Phén tich
~ Tém tat dé bai:
a) Y nghia ctia: 45°, 18°
b) Vdd gu = 500ml ; dé rugu = 45 . Viygu nguyén chit = ?
) Rugu 1: Vggregu = 500ml ; d6 rugu = 45
Rugu 2: d6 rugu = 25. Vag egu2 = 7
- DAy I3 bai toan vé db rugu cd ban nhét, ching ta chi can ap dung cong
thirc vé dd rudu 1a cd thé giai quyét toan b bai nay.
- Bai gidi
a) Y nghia:
— RuGu 45° c6 nghia 13 trong 100ml hdn hop rugu véi nudc thi cé 45ml ruo
etylic nguyén chat.

‘ "Tém tat dé bai:

- Rugu 18° ¢ nghia la trong 100ml hdn hgp rucu véi nudc thi cé 18ml rucu
etylic nguyén chat. '

b) Ta cé:

Vruqu nguyén chat .100 500.45

= Vrugu nguyén chat =
dung dich rugu 100

c) Pay la dang bai pha lodng rugu, vay rugu 2 da cé Vrvou nguyén chat = 225ml

Do rugu=

=225 (ml)

— Vay s6 ml rugu 25°%

225.100
25

=900 (ml)

Vdung dich rugu =

Bai 2: Tinh s8 lit rugu 46° thu dugc tir 100kg gao chira 81% tinh bat, biat

hiéu suat diéu ché la 75%. Cho khéi lugng riéng cla rugu la 0,8g/ml.
& Phan tich

100kg gao (81% tinh bot) —"=75% , C,HOH 46°
Drygu = 0,8g/ml

- Chuyén di kién bai toan vé s6 mol, Iap phuong trinh hda hoc tir dé tinh s6
- mol va thé tich cla rugu.

.....

100.10°.81 500 |
Woaen, o

= Phuong trinh hda hoc:
B (GHOg), + nH,0 —2%., nCH,,0,

- Ta co: Ntinh bt =

1mol nmol nmol
500
rm mol 500 mol

0
CgH,,04 EEL..." 2C,H,OH + 2CO,
1mol 2mol 2mol
500mol 1000 mol

- S6 mol clia rugu etylic khi H = 75%: Ne,ms0n =1000.0,75 =750 (mol)

= Meypgon = 750 . 46 = 34500 (g) =V o0 = 'g=33530-43125( mi)

43125.100

- Thé tich rugu etylic 46°% V,, = i

=93750(ml) = 93,75 (lit)
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Bai 3: Cho 90g glucozo chlrta 20% tap chét trd 1én men thanh rugu etylic.

Trong qué trinh ché bién, rugu hao hut mat 10%.

a) Tinh khéi lugng rudu thu dugc ‘ )

b) Néu pha lodng rudu thu dugc thanh rugu 40° thi dugc bao nhiéu mi?

Biét Dyqy = 0,8g/ml

& Phan tich

- Tém tat dé bai:

90g CeH1,06 (20% tap chat) — CoHsOH (hao hut mét 10%)

0

quu = 0,89/m| 7 CszOHnguyén chst + HO0O —— C,HsOH 40

Mrygu nguyén chat = ?
Vruqu 0="7 : ¢ ; ~
— Chuyén dir kién bai toan vé s6 mol, lap phuong trinh hdéa hoc, ”tuTh khol

lugng rugu trir di lugng hao hut. Ap dung céng thirc dé rugu dé tinh the

tich ruou 40°

Bai giai

a) Ta co: % Cg¢H;,06 nguyén chat: 100 — 20 = 80%

90
nc6H1206 = 18—0 =0,5 (mo‘)

nCGH1206 thyc té =O, S, O' 8= 0. 4 (mOI)

Cehy,0p —™  2CH,0H 4+ 2C0,

1mol 2mol 2mol
0,4mol 0,8mol

— Khéi lugng rugu etylic sau hao hut: mc o =0,8.46.0,9=33,12(g)

s g m 38
b) Thé tich rugu nguyén chat: Ve u.on :5=_0,T—41'4(m|)
41,4.100
& ti 0. =—t "~ —=103,5(ml
— Thé tich rugu 40 Vc2H50H4o° %0 (ml)

Bai 4: DSt chay hoan toan 40ml rugu etylic chua rd do rugu, cho to'én bd san
pham chay qua dung dich nudc vdi trong du, thu dugc 100g két tua. ~
a) Tinh thé tich khong khi can ding dé dét chéay hét lugng rugu trén ? Biet
thé tich khong khi gap 5 [an thé tich khi oxi ?
b) Tinh dé rugu ? Biét Dy, = 0,8g/ml ; Dnyec = 1g/ml.

VVH Khang Viét

& Phan tich

40ml GHsOH + O, —— CO, + H,0 — 9012 , 1004 |

Drygu = 0,8g/ml ; Dpysc = 1g/ml ; thc‘)ng khi = SVoxi

Vihéng khi = ?

Do rugu = ?
- Chuyén dir kién bai toan vé s6 mol , tinh thé tich oxi, khéi lugng rugu tur do
_ tinh thé tich rugu rdi 4p dung cdng thic tinh do ruou.

Bai gidi

) Ta cO: Ne,eo, =%=1(mol)

Phuang trinh héa hoc:

CHOH + 30, —2 , 2€0, + 3H,0

€O, + Ca(OH), —— CaCO, + H,0
1mol 1mol
1mol

1mol
1mol

1mol

n =0,5mol
Ti phuong trinh ta thay: | 25
b No, =1,5mol
B Thé tich khong khi: Vi = 5. Vou = 5. 1,5 . 22.4 = 168 (it

6i lugng rugu etylic: Mngy = 0,5 . 46 = 23 (g)

... 2 L, 23
e tich rugu etylic nguyén chét: VCszOH =0,—8= 28,75(ml)
= dd rugu = m=71, 875°
40
'0an hon hgp

"0 sd ly thuyét:

rong mét s6 trudng hdp, dé bai khdng cho hai chat tac dung vdi nhau ma
 nhiéu chét cling tac dung vdi nhau, khi dé ta cé dang toan hén hap.

i gdp dang toan nay, bén canh doi hoi cic ki nang hdéa hoc hoc sinh can
i 06 cac ki nang toan hoc déc biét la viéc giai hé phuong trinh.

\ nang giai:

ac budc giai:
Doc ki, tdm tat va phan tich dé bai

Chuyén gia thiét bai toén vé s6 mol (luu y: néu cho khéi lugng clia hon

nhiéu chat thi khéng dugc di vé s6 mol)
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« Dit &n cac chat can tim (thudng la dai lugng sé mol)

« Viét va can béng cac phudng trinh phan (ng.

« Dua vao ti 1& mol clia c4c chét trong phan tng dé tim méi quan hé giira
chling, xuat phat tir chat c6 s6 mol dat lam an so.

% thé tich cac chat trong A: A{ 7 A P s R i
C,H, :0,05mol %C,H, :25%

Bai 2: Cho 17,92lit hdn hop A gom C,H, va H,

e Lap hé phuong trinh toan hoc 15g va Mg = 25g.
« Giai hé phuong trinh tim &n s6 da dat. , - g
o TU s6 mol do6 tim cau tra 15i ma dé bai yéu cau. . Tém tit dé bai:

— Luu v: 1ap hé phuong trinh toan hoc theo nguyén tic: Cho bao nhiéu gij & P el

thiét 1ap bdy nhiéu phuong trinh; Cho gia thiét nao thi Iap phuong trinh theg . 17'92"tA{H2 ymol —NE 5 hdn hop B. M = 15 ; Mg = 25

gia thiét do.
@ Bai tap van dung:
Bai 1: DBt chay hdn hop A gdm C;Hg va C;Hq thu dudc 8,96 lit CO, (dktc) va
9,9g hai nudc. Tinh thanh phan % theo thé tich cla hon hop A ?
& Phan tich

%VA =7 %VB =4
: Chuyén dir kién bai toan vé sg mol, Iap hé phuong trinh giai tim x y
Bai gidi
R -V 1792
= 23,4 ™55 4 086l

— Tom tat dé bai:
ma = 0,8.15 = 12 (g)

5 I
{C2 6 XM o, ;5 8,96IitCO,+9,9H,0 | -
C,H, :ymol Hé phuang trinh: {X+Y=0,8 8 x=0,4
%Va = ? 28x+2y=12 " |y=0,4
— Chuyén di¥ kién bai toan vé s6 mol, 1ap hé phuong trinh giai tim x,y. CgH.; :0,4mol S C,H, :50%
Bai gidi H, :0,4mol A |H, :50%
- Tacd: N, = 2;/ - 2,292 08 5 oD uong trinh héa hoc :
¢ ! By H Ni,t0
. 24 g e GH,
g0 =10=15 =055 (mol) - 0,4mol  0,4mol
amol amol amol

- A 3 1 .
Dot chay 2 A : 0,4-a 0,4-a a

2C,H, + 70, audly 4CO, + 6H,0 C,H; : a(mol)
2 .
2mol 7mol 4mol 6mol hap B: {H, dlsr 0,4-a(mol)
xmol 2xmol 3xmol C,H dU" 0,4-a(mol)
24 4. Yyk—a(mo

Gy w30y r-stlin egdog 4 M0 5N, =0,8-a;

vl T Sl 2mol : =m_30a+28(0,4—a)+2(0,4—a)
ymol 2ymol  2ymol . e "
e 0ot omgitrint {ZX +2y=0,4 ﬂ{x:O,IS a = 0,32 mol
3x42y=0,55 ~ |y=0,05 C,Hs : 0,32(mol) C,H, : 66,67 %
hgp B: {H,du: 0,08(mol) = % Vs H: dLsr: 16,'67%
C,H, du: 0,08(mol) C,H, du: 16,67%

AR

2 ! , di nhanh qua xuc tac Ni
nong thu dugc hon hop khi B. Tinh thanh phan % theo thé tich biét :Vldun
A =

A0




Bai 3: DAt chay hoan toan hén hop A (dktc) gdm C;H, va C;H, cho toan bo -

san pham chay di cham qua binh dung dung dich Ba(OH); thay khéi lugng
binh dung tdng 22,64g va trong binh c6 78,8g két tua tao thanh. Tinh
thanh phan phan trdm theo thé tich cta cac khi trong A ?

& Phén tich

- Toém tét dé bai:

A C2H4 :xmol W 02 {0 COZ " HZO +Ba(OH), Am T= 22,6449
C,H, :ymol 78,891
%Va = ?
— Chuyén dir kién bai toan vé s6 mol, Iap hé phuong trinh giai tim x,y.
Bai giai
— P&t chay hon hgp A:
GH Winep ety N300, ) 0
1mol 3mol 2mol 2mol
x mol 2x mol 2xmol
ICH, + 50; L) 4005 D+ 2O
2mol 5mol 4mol 2mol
y mol 2y mol y mol
— DAn san pham chéy qua dung dich Ba(OH); : CO; tham gia phan ('ng
co, + Ba(OH), —— BaC0; + H,0
1mol 1mol 1mol 1mol
2% + 2y 2x +2y
m_788 4 4(mol) =2x+2y=0,4 (1)

S Ta Céi nBaco3 =ﬁ= 197

—  Khéi lugng binh téng chinh 1a khéi lugng CO; va H,0:
Am 7T = (2x+2y).44 + (2x+y).18 = 22,64 = 2x +y = 0,28 (2)
x=0,08
y=0,12
— Thanh phan % thé tich ctia cac chdt trong A:
C,H, :0,08mol C,H, 140%
{csz :0,12mol {CZHZ :60%

- Tur(1)va(2) =>{

430

Bai 4: Chia hdn hap A gém benzen va rugu etylic lam 2

dugc 0,336 lit khi. Hay tinh phan trim vé khsi lugng ¢
| P = Phéan tich

— Tom tat dé bai:
A: CeHg (2x mol) va C,HsOH (2y mol)

1 Bai gidi

EA + 0, :
2GH, + 150, —2, 1200, + 6H,0
2mol 15mol 12mol 6mol
X mol 6xmol

CHOH + 30, —, 200, + 3H,0
1mol 3mol 2
y mol

2mol
2y mol

3mol

Co, + Ba(OH), —— BaCO, { + H,0
1mol 1mol

1mol 1mol
6x +2y 6x + 2y
aco: nl=6x+2 _10,92_
y 197 =0,36 (1)

1A+

2

Na : chi c6 C,HsOH tham gia phan (g

2CH;OH + Na — 2C,H,ONa + H,

2mol 2mol 2mol 1mol
y mol y
-m
5 ol

phan 1 cho‘ tac dung vdi oxi, cho san pham tao than
Ba(OH), thi thu duoc 70,92 két tia. Phan 2 cho t3

phan bang nhau. Lay
h cho qua dung dich
€ dung vdi natri thy
Ua cac chat trong A.

1! 0

SA + 0, —L 5 CO, + H0 —*BaOH), | 70,929 |
1

5A + Na —— 0,336 it khi

%mp = ?

C ~ ~ « A \e ’ “ ~
huyén dir kién bai toan vé s mol, lap hé phuong trinh giai tim x,y
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0,336
22,4

_ Tacs: nt= =%:0,015 ()

- a (2
Tu (1) va (2) :{y=0,03 C,HsOH:0,06mol

CeHe : 7,89 o, » |CoHs : 73,86%
—
C,H,0H:2,769 C,H;OH: 26,14%

x=0,05 o A{CE,H(,IO,lmOI

9. Bai tap tong hgp

@ Cd s& ly thuyét:

— Trong thuc t& mét bai todn héa hoc thudng la t8ng hgp clia nhiéu dang bai ¢
trén, dua vao nhing kién thirc da c6 tlr cac dang bai trudc sé gilp ta nhan
dang va giai cac bai tap cu thé

@ Ky nang giai:

— Poc ki va phan tich dé bai

— Xéc dinh dang bai d& van dung cdng thic phu hgp

— Chuyén tét cac dir kién cta bai toan vé s6 mol.

— Lap phuong trinh héa hoc

— So sanh 1ap ti 1& d& loai b chét du, tinh theo chat da hét. (Néu la toan du')
— Giai quyét cac yéu cau cta bai toan

@ Bai tap van dung:

Bai 1: Khi dun ndng 23g axit fomic HCOOH véi lugng du’ rugu no don chuc thi
thu dugc chat hitu cd A vdi hiéu suat 80% tinh theo khdi lugng axit ban
dau. Khi dét chay hét chat A thi thu dugc 17,92 lit CO, (dktc). Hay xac dinh
cong thirc cau tao cla A.

& Phéan tich
— Tém tat dé bai:
23g HCOOH + CHanssOH —=2% A —*% , 17,92 lit CO,
CTCTcuaA?

— Pay I3 bai toan téng hop hai loai toan: toan hiéu sudt va tim céng thic cau
tao clia chat hitu cg. Cach lam: Chuyén dif kién bai toan vé s¢ mol, tinh s0
mol clia A, dua vao s6 mol CO, tinh n tir do suy ra CTCT cua A.

— Ta ¢b: NucooH = i—z =05 (mOI)
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- TOm tat dé bai:

17,92
= 22,4

— Phuang trinh hdéa hoc:

0,8(mol)

HCOOH + CnH2n+1OH == OO0 CnHan 5 HZO
1mol 1mol 1mol

1

0,5mol 0,5mol o
-ViH=80% = ny=0,5.80% = 0,4 (mol)
- Dot A:

NEODCHS o ity O

" 5 , — (h+1)CO, "+ (n+1)H,0
3n+1
1mol mol (n+1)mol (n+1)mol
0,4mol 0,4(n+1)mol

Tact: 0,4n+1)=08 = n=1
Vay cong thirc cdu tao clia A [a: HCOOCH;

Bai 2: Dan V it (dktc) hon hgp X gdm axetilen va hidro di qua 8ng sir dung

bgt Ni nung néng,thu dugc khi Y. Dan Y vao Iugng du AgNO; trong dun
d!‘Ch [\!H3 thu dugc 12 gam két tia. Khi di ra khdi dung dich phan (rng vm‘rg
du vi 16 gam Brom va con lai khi Z. DSt chay hoan toan khi Z thu dug
2,24 lit khi CO, (dktc) va 4,5 gam H,0.Tinh V? .

. & Phén tich

GH,

L {CH 0 C,H CH,
| Vit 22 Ni, t 2% +AgN ’
| X{Hz P Satll AT CH, — 20,129 +khi { C,H,
H, H,
khi { C,H 124 S
- khi{C,Hg +16gBr, —> khiz{ 2*®
; H2 2

BhiZ + 0, —— 2,241t CO, + 4,5g H,0
V=27
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— Pay la bai toan t8ng hop hai loai toan: toan hon hgp va du. Cach lam:

C,H, + H, ——> CH,

G TR 2113 8 1a cac chat khi trong 1mol 1mol 1mol
&n dir kién bai toan vé s6 mol, dat an la s6 mol cua c?c c ) G
§““.§§"h2‘ﬁ,hbcng trinh tinh x , y tir d6 tinh ngugc trd lai s6 mol cac chat tir 0,imol  0,1mol 0,1mol
L R N R o TR, R R 3
Bai giar 1mol 2mol 1mol
12 0,05mol 0,1 mol 0,05mol
- Tacd: n, = —— = 0,05 (mol) ' / /
0 - Taco:
nBr, = % = 0,1 (mol) NC,H, hx = NCH, + nCH, pyy + nCHg = 0,1 + 0,05 + 0,05 = 0,2 (mol)
1
2,24 NHmx = NCH, + 2nCH, + nH,py = 0,1 + 0,1+0,1=0,3(mol)
Ay Nwwe = 0,2 + 0,3 = 0,5 (mol)
45 V=05.224=11,2 (lit)
nH,0 = —= = 0,25 (mol) Bai 3: Cho 400ml hén hop gom nito va mét chét hitu co A & thé khi chira

Phuong trinh héa hoc:
CH, + 2AgNO, + 2NH, —— C,Ag, + 2NH,NO,

cacbon va hidro vao 900ml oxi du rdi dét. Thé tich hdn hop khi thu duoc
sau khi dét la 1,4 lit. Sau khi cho nudc ngung tu thi con 800ml hén hap,
ngudi ta cho I6i qua dung dich KOH du thdy con lai 400ml khi. Cac khi do

i
I
|
1mol 2mol 2mol 1mol 2mol ' cung diéu kién nhiét do va ap suat. Xac dinh cong thirc phan tir cla A ?
0,05mol 0,05mol \ =« Phan tich
CH, + Bp —— CH.Bn Tom tat dé bai:
1mol 1mol 1mol $ N, N,
O, du
0,imol  0,1mol Ostmel r 400ml{ Acp HO00MI0; € 1412 L 40, goomi {0, g
- Khl'z+023 ) i s H02 C02
2C2H6 i 702 _L_) 4C02 - 6H20 2
2mol 7 mol 4mol 6mol u-(ggdu 400m! { 2
xmol 2xmol  3xmol .y 2
CTPTclaA?
2H = o '—t—_> 2H20 b 0y 43 . ~ s 3 ’ , x Y id A . ~
2 4 | Bay la bai toan téng hgp hai loai todn: toan hon hgp va tim cong thuc cau
2mol 1mol i tao cla chat hitu ca. Cach lam: Tinh thé tich cta H0 , CO, , N, va A rdi lap
y mol y mol ti 1€ dé tinh x, v.
g {2x=0,1 Q{X=0'05' Bai giéi
- Taco:
= ,25 =011 & V
g e 4 ; Ta c6: "2° = 1400 - 800 = 600 (ml)
C,Hg : 0,05 mo Ve
C,H, C,H, : 0,1 mol ‘ 2 = 800 - 400 = 400 (ml)
- —Ta cé: hhx{ H, — hhY C,H, : 0,05 mol i d6t chay A thi C va H trong A sé thanh CO; va H;0:
N 0 0
HZ + 0,1 mol + 0, > CO, 2H, + 0, s 2H,0
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— Thé tich clia oxi can dung:
= Voo, + %szo = 400 + % 600 = 700 (ml)
Vo au = 900 — 700 = 200 (ml)
Vg = 400 — 200 = 200 (ml)
Va = 400 — 200 = 200 (ml)
— POt chay A, trong cing didu kién nhiét do va ap suat ti Ié thé tich ciing
chinh la ti 1& s6 mol:

{0

CH, + (><+%)o2 P A %HZO
b ¥
1 x+4 X )
200 700 400 600
" X
-Tacd: —=—+ =2
a0 00" 400
" Yy
Pt Ny 1 =6
200 600

— Vay CTPT cua A la: CHg
Bai 4: Chia hdn hop X gdm axit axetic va rugu etylic lam 3 phan bang nhau:
- Phan 1 cho tac dung vdi natri ;iu thu dugc 1,96 lit H, (dktc)
— Phan 2 phan (ing vira dl véi 50ml dung dich NaOH 2M
— Phan 3 dun ndng vdi H,SO4 dédc ndng thu dugc 5,289 este
a) Tinh % khdi lugng cac chat trong X.
b) Tinh hiéu sudt phan (fng este hda.
& Phén tich
- Tém tat dé bai:
by {CH3COOH: xmol

+Na —— 1,96IitH;
3 |C,HsOH:ymol

%x + 50ml NaOH 2M —» phan (fng vita du

%x 1504, | 5 985 este

%X=7?
H% clia phan (ng este = ?
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D::?\y Ia bai todn téng hgp hai loai todn: todn hdn hgp, toan du va hiéu suét.
Céch lam: chuyén bai toan vé s6 mol, dat an lap hé phuong trinh gidi tim
x,y luu y lugng chat thuc té€ va ly thuyét khi ding cong thirc tinh hiéu suét.

Bai giai
%X + Na:

2CH,COOH + 2Na —— 2CH,COONa + H,
2mol 2mol 2mol 1mol
xmol X

> mol
2mol 2mol 2mol 1mol
y mol Y mol

- Taco:
1,96 x . ¥
n ——— -_—
by 2242 + > 0,0875

= x+y=0,175 (1)
%X + NaOH : rugu khéng phan g

CH,COOH + NaOH ——» CH,COONa + H,0

1mol 1mol 1mol 1mol
x mol x mol

i Ta cd: nyaoy =x=0,05.2=0,1 (2)

Tir (1) va (2) :{x=0,1 » {CH3COOH:0,1moI

y=0,075 C,H;OH:0,075mol

L {CH3COOH 69 _ {CH3COOH :63,5%
C,H;OH:3,45g | C,H,OH:36,5%

1 {CH_&OOH :0,1mol

3 thut hin Bhin (ha e 2be héa:
3 |C,HsOH:0,075mol uc hién phan (g e ste héa:

0
CH,COOH + CH,OH —2%%4.L , CH,COOCH, + H,0

0,075 0,1
e

Lap ti lé: 1

Vay CH3COOH du tinh theo C;HsOH
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CH,COOH + C,H,OH — %04, cH.COOC,H, + H,0

1mol

1mol
0,075mol

1mol
0,075mol

— Khéi lugng este thu dugc tir ly thuyét:
— Hiéu sudt ctia phan (rng este:
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H% =t 100% =
my

5,28

!

=" 100% =80%

1mol

| / | Muc luc

8

‘t’ Chuong 1. Mot s6 phudng phép gidi bai tip héa hoc 9

~ Chuong 2. Cic loai hop chit vo co

...........
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