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CHUYEN PE 1: DAY HOAT PONG HOA HQC CUA KIM LOALI.

Y nghia:
K|Ba|Ca|Na|Mg| Al |Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg|Au|Pt
+ Oz? nhiét 4o thu:(‘)’njg\ O nhief dd cao ~ TKho phan l'xngJ

K|Ba|Ca|Na|Mg| Al |[Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg| Au |Pt

- J
Y~ —~

Tac dung véi nudce Khong tac dung voi nudce ¢ nhiét do thuong

K|Ba|Ca|Na|Mg| Al |[Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg| Au |Pt

“Tac dung vo1 cac axit thong thuong giai phong Hidro \Khong tac dung.

K|{Ba|Ca|Na|Mg|Al|Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg| Au| Pt

SN—

—

Kim loai dung trudce day kim loai dung sau ra khéi mudi

K|{Ba|Ca|Na|Mg|Al|Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg| Au| Pt

— — _J
Y Y
H2, CO khong khtr duoc oxit khur dugc oxit cac kim loai nay & nhiét do cao
Chu y:

Cac kim loai ding truéc Mg phan tmg v6i nude ¢ nhiét do thuong tao thanh dd
Kiém va giai phong khi Hidro.

Trir Au va Pt, cac kim loai khac déu c6 thé tac dung véi HNO; va HSO4 ddc nhung
khong gidi phong Hidro.

1. PHUONG PHAP PAI SO

Trong cac phuong phap giai cac bai toan Hoa hoc phuong phap dai sO cling thuong
dugc sir dung. Phuong phap nay c6 uu diém tiét kiém duoc thoi gian, khi giai cac bai
toan tong hop, tuong d6i kho giai bang cac phuong phap khic. Phuong phép dai s6
dugc dung dé giai cac bai toan Hoa hoc sau:

a. Gidi bai todn ldgp CTHH béng phwong phdp dai sé.

Thi du: Dbt chay mot hdén hop 300ml hidrocacbon va amoniac trong oxi c6 du. Sau
khi chay hoan toan, thé tich khi thu dugc 1a 1250ml. Sau khi lam ngung tu hoi nudc,
the tich giam con 550ml. Sau khi cho tac dung voi dung dich kiém con 250ml trong
dé c6 100ml nito. Thé tich cua tat ca cac khi do trong diéu kién nhu nhau. Lap cong
thirc cua hidrocacbon

Bai gidi

Khi d6t chay hdn hop hidrocacbon va amoniac trong oxi phan Ung xay ra theo

phuong trinh sau:

4NH3 + 30, -> 2N; + 6H,0 (1)
CxHy + (x + ﬁ) 0, ->xCO, + %HzO (2)
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Theo dit kién bai toan, sau khi dt chay amoniac thi tao thanh 100ml nito. Theo
PTHH (1) sau khi dt chdy hoan toan amoniac ta thu dugc thé tich nito nhé hon 2 1an
thé tich amoniac trong hdn hop ban dau, vy thé tich amonac khi chua c6 phan tmg 1a
100. 2 = 200ml. Do dé thé tich hidro cacbon khi chua c6 phan tmg 1a 300 - 200 =
100ml. Sau khi d6t chay hdn hop tao thanh (550 - 250) = 300ml, cacbonnic va (1250
- 550 - 300) = 400ml hoi nudc.

Tir d6 ta c6 so dd phan tGng:
CxHy + (x + %) 0, ->xCO, + %HzO

100ml 300ml 400ml

Theo dinh luat Avoquro, co thé thay thé ti 1é thé tich cac chat khi tham gia va tao
thanh trong phan tmg bang ti 1¢ s6 phan tir hay s6 mol ctia ching.

CiHy + 50, > 3CO; + 4 H,O
=>x=3;y=8
Vay CTHH cua hydrocacbon la C3Hg

b. Gidi bai todn fim thanh phén ciia hén hop bang phwong phdp dai sé.

Thi_du: Hoa tan trong nudc 0,325g mdt hdn hop gom 2 mpéi Natriclorua va
Kaliclorua. Thém vao dung dich nay mét dung dich bac Nitrat lay du - K&t tua bac
clorua thu dugc c6 khoi luong la 0,717g. Tinh thanh phan phan tram cua moi chét
trong hon hop.

Bai giai
Goi Mnaci 13 x va mai1a y ta c6 phuong trinh dai s6:
x+y=0,35(1)
PTHH: NaCl + AgNO; -> AgCl 4 + NaNOs
KCl+ AgNOs -> AgCl 4 + KNO;
Dua vao 2 PTHH ta tim duoc khéi lwong ctia AgCl trong mdi phan tmg:

M
Magcr = X =5 18—y 2444
MNaCl 5 s
MAgCI 143
=Y. =y. =y. 1,919
mAgCl y Mkcl y 7435 y ’
=> MAagCl = 2,444x + 1,919y =0,717 (2)

x+y=0,325

Tir (1) va (2) => hé phuong trinh
ll'( )Va( ) ¢ phuong tin {2,444x+1,919y=0,717
Giai hé phuong trinh ta dugc: x = 0,178
y=0,147
—> 9% NaCl = 278 100% = 54,76%
0,325

3

% KC1=100% - % NaCl = 100% - 54,76% = 45,24%.
Vay trong hdn hop: NaCl chiém 54,76%, KCI chiém 45,24%
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2. PHUONG PHAP AP DUNG PINH LUAT BAO TOAN

NGUYEN TO VA KHOI LUQNG.
a/ Nguyén tic:
Trong phan tng hoa hoc, cac nguyén td va khéi luong cua ching dugc bao toan.

Tu do6 suy ra:

+ Tong khéi lugng cac chat tham gia phan tng bang tong khdi luong cac chat tao
thanh.

+ Téng khdi luong cac chit truée phan Gng bang tong khéi lugng cac chat sau phan
ung.

b/ Pham vi ap dung:

Trong cac bai toan xay ra nhiéu phan tng, lac nay doi khi khong can thiét phai
viét cac phuong trinh phan tmg va chi can 1ap so d6 phan tmg dé thay mbi quan hé ti
1¢ mol giira cac chét can xac dinh va nhitng chat ma dé cho.

Bai 1. Cho mot ludng khi clo du tac dung véi 9,28 kim loai sinh ra 23,4g mubi kim
loai hoa tri I. Hay x4c dinh kim loai hoa tri I va mudi kim loai do.

Huéng dan giai:

bat M la KHHH cua kim loai hoa tri 1.

PTHH: 2M + Cl, —— 2MCl

2M(g) M +71)g
9,2¢ 23,4¢g
Taco: 23,4x2M = 9.22M + 71)
Suy ra: M = 23.

Kim loai c¢6 khéi lugng nguyén tir bang 23 14 Na.

Vay mudi thu duoc 1a: NaCl

Bai 2: Hoa tan hoan toan 3,22g hon hop X gém Fe, Mg va Zn bang mot lugng vira
du dung’dich H>SO4 loang, thu dugc 1,344 lit hidro (6 dktc) va dung dich chira m
gam muoi. Tinh m?

Hudéng dan giai:
PTHH chung: M + H>SOs; —— MSOs; + H;

= L34 _ 4 06 mol

Ny, so, =NH,

ap dung dinh luat BTKL ta c6:
Mmuéi = Mx + Mu,so,-mu, =3,22 +98 * 0,06 -2 * 0,06 =8,98¢g

Bai 3: C6 2 14 sit khdi lugng bang nhau va bang 1 1,2g. Mot la cho tac dung hét véi
khi clo, mét 14 ngdm trong dung dich HCI du. Tinh khoi lugng sat clorua thu dugc.

Hudéng dan giai:

PTHH:
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2Fe + 3Clh —— 2FeCls (1)
Fe + 2HClI —— FeCl, + H: (2)
Theo phuong trinh (1,2) ta c6:

11,2 11,2

nrect, = nFe= =0,2mol nrect, = nFe= . 0,2mol

S6 mol mudi thu dugc & hai phan tng trén bang nhau nhung khdi lwong mol
phan tur cua FeCls 16n hon nén khoi lugng 16n hon.
mrect, = 127 * 0,2 =25,4¢ mrect,= 162,5 * 0,2 =32,5¢
Bai 4: Hoa tan hon hop 2 mudi Cacbonnat kim loai hod tri 2 va 3 béng dung dich
HCI du thu dugc dung dich A va 0,672 lit khi (dktc).
Hé1 ¢6 can dung dich A thu duogc bao nhi€u gam mubi khac nhau?
Bai giai:
Bai 1: Go1 2 kim loai hoa tri II va III lan luwot 14 X va Y ta c6 phuong trinh phan
ung:
XCO3 + 2HC1 > XCl, + CO; + H2O (1)
Y2(COs3); + 6HCI -> 2YClzv + 3CO;2 + 3H,0 (2).
S mol CO; thoat ra (dktc) & phuong trinh 1 va 2 1a:
0,672

Reo, = 9

=0,03mol

Theo phuong trinh phan tng 1 va 2 ta thdy s mol CO, bang s6 mol H,O.
Ny o =Neo, = 0,03mol
Va  n,y =0,03.2 =0,006mol
Nhu vay khéi lwong HC1 da phan tmg 1a:
muct = 0,06 . 36,5 = 2,19 gam
Goi x 1a khéi lwong mubi khan (" XCI,+"YCl,)
Theo dinh luat bao toan khéi luong ta co:
10+2,19=x+44.0,03 +18. 0,03
=>x = 10,33 gam

Bai toin 2: Cho 7,8 gam hon hop kim loai Al va Mg tac dung véi HCI thu duoc
8,96 lit H» (¢ dktc). Héi khi ¢6 can dung dich thu dugc bao nhiéu gam mudi khan.
Bai gidi: Ta c6 phuong trinh phan ing nhu sau:
Mg + 2HCI1 -> MgCl, + H, T
2Al+ 6HCI1 -> 2AICL; + 3H,T
S6 mol H; thu duoc la:
8,96
n, =
224
Theo (1, 2) ta thdy s mol HCL gip 2 1an s6 mol H,
Nén: S6 mol tham gia phan tng la:

= 0,4mol



"HCl =2.0,4=0,8 mol
S mol (s6 mol nguyén tir) tao ra mudi ciing chinh bang s6 mol HCI bang 0,8 mol.
Vay khoi luong Clo tham gia phan ng:
mci = 35,5 . 0,8 = 28,4 gam
Vay khéi lugng mubi khan thu duoc 1a:
7,8 +28,4=36,2 gam
3. PHUONG PHAP TANG, GIAM KHOI LUQNG.

a/ Nguyén tic:

So sanh khdi luong cua chit can xac dinh vdi chat ma gia thiét cho biét luong

ctia nod, dé tir kh01 lugng tang hay giam nay, két hop voi quan hé ti 16 mol gitra 2 chat
nay ma giai quyet yéu cau dat ra.

b/ Pham vi sir dung:

Dbi véi cac bai toan phan (mg xay ra thudc phan ng phan huy, phan tmg gitra
kim loai manh, khong tan trong nudc day kim loai yéu ra khoi dung sich mudi phan
g, ...Dac biét khi chwa biét rd phan tng xay ra 13 hoan toan hay khong thi viéc st
dung phuong phap nay cang don gidn hoa cac bai toan hon.

Bai 1: Nhiing mot thanh st va mot thanh kém vao ciing mét cde chira 500 ml dung
dich CuSO4. Sau mot thoi gian iy hai thanh kim loai ra khoi céc thi mdi thanh co
thém Cu bam vao, kh01 lugng dung dich trong coc bi giam mat 0,22g. Trong dung
dich sau phan g, néng do mol cua ZnSO4 gap 2,5 lan noéng d6 mol cua FeSOa.
Thém dung dich NaOH du vao cdc, loc lay két tha roi nung ngoai khong khi dén khéi
lugng khong d6i , thu dugc 14,5g chat ran. S6 gam Cu bam trén mdi thanh kim loai
va nong d6 mol cua dung dich CuSO,4Y ban dau 1a bao nhiéu?

Huéng dan giai:

PTHH

Fe + CuSO4s —— FeSO4s + Cu (D

Zn + CuSO4 —— ZnSO; + Cu (2

Goi a 1a s6 mol ctia FeSOy4

Vi thé tich dung dich xem nhu khong thay d6i. Do d6 ti 1& vé nong d6 mol cua cac
chat trong dung dich cling chinh 1a ti 1€ vé s6 mol.

Theo bai ra: Cmzaso, = 2,5 Cmreso, Nén ta ¢o: nznso, = 2,5 Nreso,

Khéi lugng thanh sét ting: (64 - 56)a = 8a (g)

Khéi lugng thanh kém giam: (65 - 64)2,5a = 2,5a (g)

Khoi luong cua hai thanh kim loai tang: 8a - 2,5a = 5,5a (g)

Ma thuc té bai cho 13: 0,22g

Ta co6: 5,5a=0,22 = a=0,04 (mol)

Vay khéi lugng Cu bam trén thanh sat 1a: 64 * 0,04 = 2,56 (g)

va khéi luong Cu bam trén thanh k&m 1a: 64 * 2,5 * 0,04 = 6,4 (g)

Dung dich sau phan tmg 1 va 2 c6: FeSO4, ZnSO4Y va CuSO4 (néu co)

Ta ¢ so d6 phan tng:



NaOH du 10, kk

FeSO; — e, Fo(OH), —o4 %FezO3

a
— 1
a a > (mol)
Mre,0, = 160 x 0,04 x % =3,2(g)
NaOH du to
CuSOsy —— Cu(OH);, —— CuO
b b b (mol)

mcwo =80b=14,5-3,2=11,3(g) = b=0,14125 (mol)
Viay Z Ncuso, bandiu=a + 2,5a + b =0,28125 (mol)
0,28125

= Cwmcuwso, =

=0,5625 M

2

Bai 2: Nhung mot thanh sat nang 8 gam vao 500 ml dung dich CuSO4 2M. Sau mot
thoi gian lay la sat ra can lai thay néng 8,8 gam. Xem the tich dung dich khong thay
doi1 thi nong do mol/lit cua CuSOy4 trong dung dich sau phan trng 1a bao nhiéu?

Huéng dan giai:

S6 mol CuSO4 ban dau 1a: 0,5 x 2 =1 (mol)

PTHH

Fe + CuSO4 —— FeSO; + Cu (D

1 mol 1 mol

S56g 64g 1am thanh sat ting thém 64 - 56 = 8 gam

Ma theo bai cho, ta thiy khdi luong thanh sit ting 1a: 8,8 - 8 = 0,8 gam

Vay co Oég = 0,1 mol Fe tham gia phan ung, thi ciing c6 0,1 mol CuSO4 tham gia

phan tng.
— S6 mol CuSOs condu: 1-0,1 =0,9 mol
Taco Cmcuso, = O—’z =1,8M

2

Bai 3: Din V lit CO> (dktc) vao dung dich chtra 3,7 gam Ca(OH),. Sau phan tmg
thu dugc 4 gam két tia. Tinh V?

Huéng dan giai:

Theo bai ra ta co:

S6 mol ciia Ca(OH), = 371

= 0,05 mol

Sé mol ciia CaCOs = % ~ 0,04 mol

PTHH
CO, + Ca(OH); —— CaCOs; + H;0O
Néu CO; khong du:

Ta c¢6 s6 mol CO, = s6 mol CaCOs = 0,04 mol
6



Vay Ve = 0,04 * 22,4 = 0,896 lit

Néu CO; du:

CO, + Ca(OH); —— CaCOs; + HO

0,05 «— 0,05 mol — 0,05

CO, + CaCO; + H,O —— Ca(HCO3),

0,01 «—(0,05 - 0,04) mol

Vay tong s6 mol CO, d3 tham gia phan tng 1a: 0,05 + 0,01 = 0,06 mol

= Vidkie) = 22,4 * 0,06 = 1,344 lit

Bai 4: Hoa tan 20gam hdn hop hai mubi cacbonat kim loai hoa tri 1 va2 béng dung
dich HCI du thu dugc dung dich X va 4,48 lit khi (& dktc) tinh khoi lwong mudi khan
thu duoc & dung dich X.

Bai giai: Goi kim loai hoa tri 1 va 2 1an lugt 13 A va B ta c6 phuong trinh phan tmg
sau.:
A2CO; + 2HC1 > 2AC1+ CO, T+ H,0 (1)
BCOs; + 2HCI -> BCL + CO, T+ H,0  (2)
S6 mol khi CO; (¢ dktc) thu dugce ¢ 1 va 2 1a:
4,48

Rco, = 2

=0,2mol

Theo (1) va (2) ta nhan thiy ctr 1 mol CO; bay ra tirc 1a ¢6 1 mol mudi cacbonnat
chuyén thanh mudi Clorua va khéi luong ting thém 11 gam (gbc CO; 1a 60g chuyén
thanh goc Cl, ¢6 khéi luong 71 gam).

Viy ¢6 0,2 mol khi bay ra thi khdi luong mudi tang 1a:
0,2.11=2,2 gam
Vay tong khoi luong mudi Clorua khan thu duoc 1a:
MMuéi khan) = 20 + 2,2 = 22,2 (gam)

Bai 5: Hoa tan 10gam hdn hop 2 mubi Cacbonnat kim loai hoa trj 2 va 3 bang dung
dich HCI du thu dugc dung dich A va 0,672 lit khi (dktc).

Hoi ¢6 can dung dich A thu duoc bao nhiéu gam mudi khac nhau?

Bai gidi

Mot bai toan hoa hoc thuong la phai c6 phan img hoa hoc xay ra ma c6 phan tng
hoa hoc thi phai viét phuong trinh hoa hoc 1a diéu khong thé thiéu.

Vay ta goi hai kim loai c6 hod tri 2 va 3 1an luot 1a X va Y, ta c6 phan tng:

XCO;3 + 2HCI -> XCI> + CO2 + H20 (1)

Y2(CO3)3 + 6HCI -> 2YClsv + 3CO2 + 3H20 (2).

S6 mol chat khi tao ra & chuong trinh (1) va (2) la:

_ 0672 _ (03 mol

Mo, =77

Theo phan tmg (1, 2) ta thay cir 1 mol CO; bay ra tirc la c6 1 mol mudi Cacbonnat
chuyén thanh muoi clorua va khoéi lugng tang 71 - 60 = 11 (gam) ( m, =60g;

me =71g ).



S6 mol khi CO; bay ra 14 0,03 mol do d6 khéi lwong mudi khan ting 1én:
11.0,03=0,33 (gam).
Vay khéi lwong mudi khan thu dugc sau khi ¢ can dung dich.

M (muéi khan) = 10 + 0,33 = 10,33 (gam).

Bai 6: Hoa tan 20gam hdn hop hai mudi cacbonat kim loai hoa tri 1 va 2 bén,g dung
dich HCI du thu dugc dung dich X va 4,48 lit khi (¢ dktc) tinh khéi lwong muoi khan
thu dugc & dung dich X.

Bai gii: Goi kim loai hoa tri 1 va 2 1an luot 1a A va B ta ¢6 phuong trinh phan tng
sau.

AxCO; +2HCL > 2AC1+ CO, T+ H,0 (1)

BCO; + 2HCI -> BCL + CO,T+H,0  (2)

S6 mol khi CO; (6 dktc) thu duge ¢ 1 va 2 1a:

448

Rep, = 22 2 =0,2mol

Theo (1) va (2) ta nhan thiy ctr 1 mol CO; bay ra tirc 1a ¢c6 1 mol mudi cacbonnat
chuyén thanh mudi Clorua va khéi luong ting thém 11 gam (gbc CO; 1a 60g chuyén
thanh goc Cl, ¢6 khéi luong 71 gam).

Vay ¢6 0,2 mol khi bay ra thi khdi luong mudi tang 1a:
0,2.11=2,2 gam
Vay tong khoi luong mudi Clorua khan thu duoc 1a:
MMuéi khan) = 20 + 2,2 = 22,2 (gam)
Bai 6: Nhung mdt tha}nh kim loai M hoa tr1 II vao 0,5 lit dd CuSQ4 0,2M. Sau mot
thoi gian phan g, khoi lugng thanh M tang 1én 0,40g trong khi nong d6 CuSO4 con
lai 1a 0,1M.

a/ Xac dinh kim loai M.

b/ Lay m(g) kim loai M cho vao 1 lit dd chira AgNO;3 va Cu(NOs):2, noéng do mdi
mudi 1a 0,1M. Sau phan g ta thu dugc chat ran A khdi lugng 15,28g va dd B. Tinh

m(g)?

Hudng dan giai:

a/ theo bairata cé PTHH .

M + CuSO4 ——  MSOq + Cu (1)

S6 mol CuSO4 tham gia phan tng (1) 1a: 0,5 (0,2 — 0,1 ) = 0,05 mol

Do tang khdi luong ciia M la:

Mting = Mkl gp - Mkl tan = =0 05 (64 M) 0 40

gidira: M =56, vay M 1a Fe

b/ ta chi biét s6 mol cua AgNOs va s6 mol ciia Cu(NOs),. Nhung khong biét sb mol
cua Fe

(chit khir  |Fe Cu Ag (chit oxh manh)

| 0.1 0,1 (mol )




Ag C6 Tinh oxi hoa manh hon Cu nén mudi AgNOs tham gia phan tng véi Fe
trudc.

PTHH:

Fe + 2AgNO3 —— Fe(NO3), + 2Ag (1)

Fe +  Cu(NOa3)2 ——  Fe(NO3), + Cu (2)
Ta c6 2 mbc dé so sanh:
- Néu vira xong phan tng (1): Ag két tiia hét, Fe tan hét, Cu(NOs), chua phan tng.
Chat ran A 12 Ag thitacé: ma=0,1 x 108=10,8 g

- Néu vira xong ca phan tng (1) va (2) thi khi d6 chat ran A gdm: 0,1 mol Ag va 0,1
mol Cu

ma =0,1(108+64)=172¢g

theo dé cho ma = 15,28 gtacod: 10,8<1528<17,2

vay AgNO; phan tmg hét, Cu(NO3), phan ing mot phan va Fe tan hét.

Mcy tao ra = ma —mag = 15,28 — 10,80 = 4,48 g. Vay s6 mol ctia Cu = 0,07 mol.

Téng s6 mol Fe tham gia ca 2 phan tng 13: 0,05 (spu 1) + 0,07 (6pu 2= 0,12 mol

Khdi lugng Fe ban dau la: 6,72¢

4. PHUONG PHAP LAM GIAM AN SO.

Bai toan 1: (X¢ét lai bai toan d3 néu ¢ phuong phap thir nhat)

Hoa tan hon hop 20 gam hai mubi cacbonnat kim loai ho4 tri I va II bang dung dich
HCI du thu dugc dung dich M va 4,48 lit CO, (¢ dktc) tinh khéi lwong mudn tao
thanh trong dung dich M.

Bai giai

Goi A va B lan luot 13 kim loai hod tri I va II. Ta c6 phuong trinh phan tng sau:

A2COs + 2HCI ->2ACI + HY,0 + CO,T (1)

BCO; + 2HCI -> BCl, + H.0 + CO,T  (2)

S6 mol khi thu dugc ¢ phan tng (1) va (2) la:

4,48

Reo, = 2

=0,2mol

Goi a va b 1an luot 1a s6 mol cua A>CO; va BCO; ta duoc phuong trinh dai s6 sau:
(2A +60)a + (B + 60)b =20 (3)

Theo phuong trinh phan tng (1) s6 mol ACI thu dugc 2a (mol)
Theo phuong trinh phan tng (2) s6 mol BCl, thu duoc 1a b (mol)
Néu goi s6 mubi khan thu duoc 13 x ta c6 phuong trinh:
(A+355)2a+(B+71)b=x 4)

Ciing theo phan g (1, 2) ta co:

a+b=nq =02(mol) (5)

Ttr phuong trinh (3, 4) (Ly phuong trinh (4) trir (5)) ta dugc:

11 (a+b)=x-20(6)

Thay a + b tir (5) vao (6) ta dugc:



11.0,2=x-20
=>x =22,2 gam
Bai toan 2: Hoa tan hoan toan 5 gam hdn hop 2 kim loai bang dung dich HCI thu

du’pc dung dich A va khi B, ¢6 can dung dich A thu dugc 5,71 gam mubi khan tinh
thé tich khi B & dktc.

Bai giai: Gpi X, Y la cac kim loai; m, n 1a hod tri, x, y la s6 mol tuong Ung, $6
nguyén tu khoi la P, Q ta co:

2X +2n HCl=>2XCln=nH,T (I

2Y +2m HCl -> 2YClm + mH,T  (1D).

Taco:xP+yQ=5(1)

x(P +35,5n) + y(Q + 35,5m) = 5,71 (2)

Lay phuong trinh (2) trir phuong trinh (1) ta co:

x(P +35,5n) + y(Q + 35,5m)- xP - yQ =0,71

=> 35,5 (nx + my) = 0,71

Theo I va II: ny, = %(xn +my)

=> thé tich: V =nx + my = 071

5. PHUO’NG PHAP DUNG BAI TOAN
CHAT TUONG DUONG.

a/ Nguyén tic:

Khi trong bai toan xay ra nhi‘éu phan tng nhung cac phan img cung loai va cung
hi¢u sudt thi ta thay hon hop nhi€u chat thanh 1 chat twong dwong. Luc do lugng (s6
mol, khoi lugng hay thé tich) ctuia chat tuong duong bang lugng cua hon hop.

b/ Pham vi str dung:

Trong v co, phuong phap nay ap dung khi hdn hop nhiéu kim loai hoat dong
hay nhiéu oxit kim loai, hdn hgp mubi cacbonat, ... hodc khi hdn hop kim loai phan
ung voi nudce.

Bai 1: Mot hon hop 2 kim loai kiém A, B tlluéc 2 chu ki ké t’iép nhau trong bang hé
thong tuan hoan c6 khoi lugng 1a 8,5 gam. Hon hgp nay tan hét trong nudc du cho ra
3,36 lit khi H> (dktc). Tim hai kim loai A, B va khoi lugng ctia moi kim loai.

Huéng dan giai:

PTHH

2A + 2H, 0 —— 2A0OH + H; (1)
2B + 2H,0 —— 2BOH + H:; (2)
Pata=na,b=ng

3,36
~— =0,3 1) (I
a0 (mol)  (I)
M trung binh: M = ii = 28,33
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Ta thiy 23 < M =28,33 <39

Gia st Ma < Mg thi A 1a Na, B 1a K hodc nguoc lai.

ma +mp =23a+395=28,5 (1)

Tu (I, II) ta tinh dugc: a = 0,2 mol, b = 0,1 mol.

Vaymna=0,2¥23=4,6 g, mg=0,1 ¥*39=39g.

Bai 2: Hoa tan 115,3 g hdn hop gom MgCOs va RCO; bang 500ml dung dich
H>S0O4 loang ta thu duoc dung dich A, chat ran B va 4,438 lit CO; (dktc). Co can dung
dich A thi thu duoc 12g mudi khan. Mat khac dem nung chat ran B t6i khoi luong
khong doi thi thu dugc 11,2 lit CO; (dktc) va chat ran Bi. Tinh néng d6 mol/lit cua
dung dich H>SO4 loéng déd dung, khoi lugng cua B, Bi va khoi lugng nguyén tir cia
R. Biét trong hon hop dau s6 mol cia RCO3 gap 2,5 1an s6 mol ctia MgCO:s.

Hudéng dan giai:

Thay hdn hop MgCO; va RCO; bang chat tuong duong M CO;3

PTHH

MCO; + HSOs ——> M SOs +CO2 +H0 (1)

0,2 0,2 0,2 0,2

$6 mol CO, thu duge 13: nco, = ;‘ﬁ = 0,2 (mol)

3

Vay nu,so, =nco, =0,2 (mol)

02 —04M
5

= CmH,s0, =

3

Rén B la M COs du:

MCO; —> MO+COx (2)

0,5 0,5 0,5

Theo phan tmg (1): tir 1 mol M COs tao ra 1 mol M SO4 khéi luwong ting 36 gam.
Ap dung dinh luat bao toan khdi lugng ta co:

115,3 = mp + Mmuéi tan - 7,2

Vaymp=110,5¢

Theo phan tng (2): tir B chuyén thanh B, khdi lugng giam la:
mco, = 0,5 *44 =22 g.

Vay mp, =mp - mco, =110,5-22=88,5¢

Téng s6 mol M COsla: 0,2 +0,5= 0,7 mol

Taco M +60=122 16471 = M = 104,71

b

Vi trong hén hop dau s6 mol ctia RCO; gap 2,5 1an s6 mol ciia MgCO:s.
Neén 104,71 = 2 1HRT25_ p— 37

3

Vay R 1a Ba.

Bai 3: B¢ hoa tan hoan toan 28,4 gam hdn hop 2 mudi cacbonat ctia 2 kim loai
thudc phan nhom chinh nhém II can dung 300ml dung dich HC1 aM va tao ra 6,72 lit
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khi (dktc). Sau phan tng, ¢6 can dung dich thu dwoc m(g) mubi khan. Tinh gié tri a,
m va xac dinh 2 kim loai trén.
Huéng dan giai:

6’7j = 0,3 (mol)

Nco, =

Thay hdn hop bang M COs

MCO; + 2HCl — MCl, + CO;, +H:0 (1)
0,3 0,6 0,3 0,3

Theo ti 1€ phan tng ta co:

nucl = 2 nco, =2 * 0,3 =0,6 mol

0,6
Cmua = > =2M
M HC1 03

S6 mol cia M CO; =nco, = 0,3 (mol)
28,4

Nén M + 60= =94,67

= M = 34,67

Goi A, B 1a KHHH cua 2 kim loai thudc phan nhom chinh nhéom II, Ma < Mg

tacd:  Ma< M =34,67 <Mz dé thoa man ta thdy 24 < M = 34,67 < 40.

Vay hai kim loai thuoc phan nhém chinh nhom II do6 1a: Mg va Ca.

Khoi luong mudi khan thu dugc sau khi ¢6 can la: m = (34,67 + 71)* 0,3 = 31,7
gam.

6/ PHUONG PHAP BAO TOAN SO MOL NGUYEN TU.
a/ Nguyén tic ap dung:
Trong moi qua trinh bién d6i hoa hoc: S6 mol mdi nguyén tb trong cac chat duoc
bao toan.

b/ Vi du: Cho 10,4g hdn hop bot Fe va Mg (c6 ti 1& s6 mol 1:2) hoa tan vira hét
trong 600ml dung dich HNOs x(M), thu dugc 3,36 lit hdn hop 2 khi N,O va NO. Biét
hdn hop khi ¢6 ti khdi d = 1,195. Xac dinh tri s6 x?

Huéng dan giai:

Theo bai ra ta co:

nre:nmg=1:2 (I) va 56ng. + 24nme, = 10,4 (1I)
Giai phuong trinh ta dugc: ng. = 0,1 va nme = 0,2

So dd phan tng.

Fe, Mg + HNO3------ > Fe(NOs); , Mg(NOs)2 + N2O, NO + H>O

0,1 va 0,2 X 0,1 0,2 avib  (mol)

Ta co:

a+b=20 015 va 249539 _y 195 > 3-0,05mol vab=0,1 mol
224 (a+b)29

S6 mol HNO; phan tng bang:
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NHNO ;= NN = 3NFeNO )5 T 2NMegNO 3 ), T 20N, 0 + NNO

=3.0,1 +2.0,2+2.0,05+ 0,1 =0,9 mol
Nong d6 mol/lit cua dung dich HNOs:

x(M) = =1,5M
7/ PHUONG PHAP LAP LUAN KHA NANG.
a/ Nguyén tic dp dung:

Khi giai cac bai toan hoa hoc theo phuong phap dai s6, néu sé phuong trinh
toan hoc thiét lap dugc it hon so an sb chua blet can tim thi phai bién luan ---> Bang
cach: Chon 1 an s6 lam chuap roi tach cac an’so con lai. Nén dua vé phuong trinh
tgén hoc 2 an, trong dg’) co1ancod gj(’fi han (tat nhién néu ca 2‘ an co6 gidi han thi cang
tot). Sau do co thé thiét 1ap bang bién thién hay du vao céac diéu kién khac dé chon
cac gia tri hop Ii.

b/ Vidu:

Bai 1: Hoa tan 3,06g oxit MOy bang dung dich HNO; du sau d6 ¢6 can thi thu ’
duoc 5,22g muoi khan. Hay xac dinh kim loai M biét n6 chi c6 mot hoa tri duy nhat.

Hudéng dan giai:

PTHH: MOy + 2yHNOs; ----- > xM(NO3)2yx + YH20

Tu PTPU ta co ti 1é:

306 522

M_+16y M, +124y

Trong do: Bat 2y/x =n 1a hoa tri cua kim loai. Vay M = 68,5.n (*)

Choncacgiatri 1,2, 3, 4. Tu (*) ---> M = 137 va n =2 la phu hop.

Do d6 M 1a Ba, hoa tr1 II.

Bai 2: A, B 1a 2 chit khi ¢ dicu kién thudng, A 1a hop chit ctia nguyén t6 X véi oxi
(trong d6 oxi chiém 50% khoi luong), con B 1a hop chat cua nguyén t6 Y voi hidrd
(trong do hidro chiém 25% khoi luong). Ti khoi cua A so voi B bang 4. Xac dinh
cong thuc phan tor A, B. Biét trong 1 phan tir A chi c6 mét nguyén tr X, 1 phan tr B
chi c6 mot nguyén tir Y.

---> M = 68,5.2y/x

Huéng dan giai:
bat CTPT A la XOp,, MA =X+ 16n =16n + 16n = 32n.
Pat CTPTAla YO, Mg=Y +m=3m + m=4m.
_ M, _ 3
M, 4m

=4 --->m=2n.

Diéu kién thoa man: 0 < n, m < 4, déu nguyén va m phai 14 s6 chan.
Vay m chi c6 thé 1a 2 hay 4.

Néum =2 thi Y = 6 (loai, khong c6 nguyén té nao thoa)

Néum =4 thi Y = 12 (1 cacbon) ---> B 1a CH4

van =2 thi X =32 (1a luu huynh) ---> A 1a SO,
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8/ PHUONG PHAP GIOI HAN MOT PAI LUQNG.

a/ Nguyén tic ap dung:

Dua vao cac dai luong ¢ gidi han, chang han:

KLPTTB (M), hod tri trung binh, s6 nguyén tir trung binh, ....

Hiéu suat: 0(%) < H < 100(%)

S6 mol chat tham gia: 0 < n(mol) < S6 mol chit ban dau,...

Pé suy ra quan hé voi dai lugng can tim. Bang cach:

‘Tim su thay ddi & gia tri min va max cua 1 dai lugng nao do dé dan dén gidi han
can tim.

Gia stir thanh phén hén hop (X,Y) chi chtra X hay Y dé suy ra gia tri min va max
cua dai luong can tim.

b/ Vi du:

Bai 1: Cho 6,2g hdn hop 2 kim loai kiém thudc 2 chu ky lién tiép trong bang tuan
hoan phan ung v61 H,O du, thu duoc 2,24 lit khi (dktc) va dung dich A.

a/ Tinh thanh phan % vé khéi luong timg kim loai trong hdn hop ban dau.

Huéng dan:

a/ Pt R 1a KHHH chung cho 2 kim loai kiém d4 cho

Mg 1a khéi lugng trung binh ctia 2 kim loai kiém A va B, gia st Ma < Mg

-—->Ma<Mr<Ms.

Viét PTHH xay ra:

Theo phuong trinh phan tng:

nr = 2nu,= 0,2 mol. ---->Mr =6,2: 0,2 =31

Theo dé ra: 2 kim loai nay thudc 2 chu ki lién tiép, nén 2 kim loai do la:

A la Na(23) va B 1a K(39)

Bai 2:

a/ Cho 13,8 gam (A) la mudi cacbonat ctia kim loai kiém vao 110ml dung dich HCI
2M. Sau phan tng thay con axit trong dung dich thu dugc va thé tich khi thoat ra Vi
vuot qua 2016ml. Viét phuong trinh phan tng, tim (A) va tinh V; (dktc).

b/ Hoa tan 13,8g (A) & trén vao nudc. Vira khudy vira thém ting giot dung dich
HCI 1M cho té1 du 180ml dung dich axit, thu dugc V: lit khi. Viét phuong trinh phan
ung xay ra va tinh V; (dktc).

Huéng dan:

a/ M,COj; + 2HCI ---> 2MCl + H,0 + CO»

Theo PTHH ta co:

S$6 mol M2CO3 = s6 mol CO2 > 2,016 : 22,4 = 0,09 mol

---> Khéi lugng mol M>COs < 13,8 : 0,09 = 153,33 (1)

Mit khac: S6 mol MaCO3 phin g = 1/2 s6 mol HCI < 1/2. 0,11.2 = 0,11 mol

---> Khéi lvgng mol MoCO; = 13,8 : 0,11 = 125,45 (1)

Tur (L, ID) --> 125,45 < M2COs < 153,33 ---> 32,5 < M < 46,5 va M 1a kim loai kiém
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> M la Kali (K)

Vay s6 mol CO, = s6 mol K,COs = 13,8 : 138 = 0,1 mol ---> Vco, = 2,24 (lit)

b/ Giai tuong tu: ---> V, = 1,792 (lit)

Bai 3: Cho 28,1g quing d6lomit gdm MgCOs; BaCOs (%MgCO; = a%) vao dung
dich HCI du thu duoc V (lit) CO2 (¢ dktc).

a/ Xac dinh V (lit).
Huéng dan:
a/ Theo bai ra ta c6 PTHH:
MgCO; + 2HClI — MgCl, + H,O + CO: (1)
x(mol) x(mol)
BaCO; + 2HCl —— BaCl, + H.O + CO: (2)
y(mol) y(mol)
CO, + Ca(OH), — CaCO3; { + H:O 3)
0,2(mol) «— 0,2(mol)—— 0,2(mol)
CO, + C(CaCO; + H,O —— Ca(HCO:s) (4)

Gia stir hon hop chi c6 MgCO;.Vay ™BaCOs = 0

$6 mol: "MgCO; = 2884;1 = 0,3345 (mol)

Néu hdn hop chi toan 1a BaCOs thi "MgCO; = 0

S6 mol: "BaCOs =% — 0,143 (mol)

Theo PT (1) va (2) ta c6 s6 mol CO, giai phong la:
0,143 (mol) < "CO2 < 0,3345 (mol)
Vay thé tich khi CO; thu dugc & dktc 1a: 3,2 (lit) < Veo, < 7,49 (lit)

CHUYEN DE 2:
PO TAN - NONG PO DUNG DICH

MGt s6 cong thirc tinh cdn nhé:

0
Cong thirc lién hé: C% = 1005 Hoic S = 100.C%
100+ S 100 - C%
Cong thirc tinh ndng do mol/lit: ~ Cy = "m0l — 1000n(mol)
V(lit) V(ml)
* M&i lién hé gitta ndng do % va ndng do mol/lit.
0
Cong thirc lien hé: C% = Sv M Hoge Oy = 10PC%
10D M

Trong do:

me 13 khoi lugng chét tan (don vi: gam)

Mam 14 khéi luong dung moi (don vi: gam)

mug 12 khéi luong dung dich (don vi: gam)

V 1a thé tich dung dich (don vi: lit hogc mililit)
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D 12 khéi lwong riéng cta dung dich( don vi: gam/mililit)

M 1a khéi luong mol ctia chat( don vi: gam)

S 1a dd tan cua 1 chit & mot nhiét do xac dinh( don vi: gam)

C% 1a néng dd % ctia 1 chat trong dung dich( don vi: %)

Cwm 12 ndng d6 mol/lit ctia 1 chét trong dung dich( don vi: mol/lit hay M)

mCt

Cong thuc tinh d0 tan: S = . 100

mdm
Cong thue tinh ndng d6 %:  C% = < . 100%
myq
Mdd = Mdm T Mt Hodc mad = Vdd (i) - Dg/m
* MGéi lién hé giita d6 tan ctia mot chat va ndong d6 phan trim dung dich bio hoa cta
chat d6 & mot nhiét do xac dinh.
Ctr 100g dm hoa tan dugc Sg chat tan dé tao thanh (100+S)g dung dich bio hoa.
Vay: x(g) /l y(g) /l 100g /l

DANG 1: TOAN PO TAN
. Phan dang 1: Bai toan lién quan giira d§ tan cia mot chit va nong dé
phan tram dung dich bao hoa caa chat do.

Bai 1: ¢ 40°C, d6 tan ctua K»SO4 13 15. Hay tinh nong d6 phan trim cta dung dich
K>SO4 bao hoa ¢ nhiét do nay?

Pap s6: C% = 13,04%

Bai 2: Tinh d6 tan cua Na’ZSQ4 0 10°C va néng do phﬁn tram cua dung dich bao hoa
Na;SO4 ¢ nhiét do nay. Biét rang & 10°C khi hoa tan 7,2g Na,SO4 vao 80g H,O thi
duoc dung dich bao hoa Na>SOa.

Pap s6: S =9g va C% = 8,257%

Phén dang 2: Bai toan tinh lugng tinh thé ngdm nuwéc can cho thém vao
dung dich cho san.

Cach lam:

Dung dinh luét bao toan khdi lugng dé tinh:

* Khdi lugng dung dich tao thanh = khdi lugng tinh thé + khéi lugng dung dich ban
dau.

* Khéi, luong chég tan trong dung dich tao thanh = khéi lugng chat tan trong tinh
thé + khoi lugng chat tan trong dung dich ban dau.

* Cac bai toan loai nay thuong cho tinh thé can lay va dung dich cho sin c6 chira
cung loai chat tan.

Bai tap ap dung:

Bai 1: Tinh lugng tinh thé CuSO4.5H,0 can dung dé diéu ché 500ml dung dich
CuSO0s4 8%(D = 1,1g/ml).

Pap s6: Khoi luong tinh thé CuS04.5H,0 can lay 1a: 68,75g

Bai 2: D¢ diéu ché 560g dung dich CuSOs 16% can phai ldy bao nhiéu gam dung
dich CuSO4 8% va bao nhiéu gam tinh thé CuSO4.5H,0.
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Huéng dan
* Céch 1:
Trong 560g dung dich CuSO4 16% c6 chura.

met CuSO4(c6 trong dd CuSOs 16%) = 561‘(’)-;6 _ 2240

= 89,6(g)

bat "CuSO4.5H20 = x(g)
Imol(hay 250g) CuSO4.5H>0 chtra 160g CuSO4

160x 16x
Va // hv =
ay X(g) chua ——~ = =2 (2)

mdd CuSO4 8% c6 trong dung dich CuSO4 16% 1a (560 —x) g

mct CuSOa(cod trong dd CuSO4 8%) 1 (56‘;(;0)“)-8 _ <5602—5 02 (o)

Ta c6 phuong trin

h: (560 —-x).2 n 16x _ 89.6
25 25
Giai phuong trinh dugc: x = 80.
Vay can ldy 80g tinh thé CuSO4.5H,0 va 480g dd CuSO4 8% dé pha ché thanh
560g dd CuSO4 16%.
* Céch 2: Tinh toan theo so d6 dudng chéo.

Lwu ¥: Lugng CuSOs ¢ thé coi nhu dd CuSOs 64%(vi ctr 250g CuSO4.5H,0 thi

¢6 chira 160g CuSOy). Vay C%(CuSOy) = % 100% = 64%.

_ Phén dang 3: bai toan tinh lwgng c~h§'1t tan tach ra hay thém vao khi thay
doi nhiét do mot dung dich bao hoa cho san.

Cach lam:

Budée 1: Tinh khéi lugng chét tan va khéi lugng dung moéi c6 trong dung dich bio
hoa & t1(°c)

Budc 2: Dat a(g) 1a lghéi luong chat tan A can thém hay da tach ra khoi dung dich
ban dau, sau khi thay doi nhiét do tir ti(°c) sang t2(°c) vai ti(°c) khac t2(°c).

Buéc 3: Tinh khéi lugng chat tan va khéi luong dung moéi c6 trong dung dich bio
hoa ¢ t2(°c).

Budc 4: ap dung cong thie tinh d tan hay ndéng d6 % dung dich bao hoa(C% ddbh)
de tim a.

Luu y: Néu dé yéu cau tinh luong tinh Ehé ngam nudc tach ra hay cf?m thém vao do
thay doi nhié€t do dung dich bao hoa cho san, & budc 2 ta phai dat an sé 1a s6 mol(n)

Bai 1: ¢ 12°C ¢6 1335g dung dich CuSO4 bao hoa. Bun nong dung dich 1én dén
90°C. Hoi phai thém vao dung dich bao nhiéu gam CuSO; dé dugc dung dich bao hoa
0 nhiét do nay.

Biét ¢ 12°C, d6 tan ctia CuSOq4 1 33,5 va ¢ 90°C 1a 80.

Dap s6: Khéi lwong CuSO4 can thém vao dung dich 1a 465g.

Bai 2: ¢ 85°C ¢ 1877g dung dich bdo hoa CuSO4. Lam lanh dung djph xuéng con
259C. Hoéi c¢é bao nhiéu gam CuSO4.5H>O tach khoi dung dich. Biét do tan cua
CuSO4 ¢ 85°C 1a 87,7 va & 25°C 1a 40.
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Pap s6: Luong CuSO4.5H,0 tach khoi dung dich 1a: 961,75g

Bai 3: Cho 0,2 mol CuO tan trong H>SO4 20% dun nong, sau d6 lam ngudi dung
dich dén 10°C. Tinh khoi luwgng tinh thé CuSO4.5H,O da tach khoi dung dich, biét
rang do tan ctia CuSO4 ¢ 10°C 1a 17,4g/100g H>O.

Pap s6: Luong CuSO4.5H,0 tach khoi dung dich 1a: 30,7g

DANG 2: TOAN NONG PO DUNG DICH

Bai 1: Cho 50ml dung dich HNO; 40% c6 khi luong riéng 1a 1,25g/ml. Hay:

a/ Tim khéi luong dung dich HNO; 40%?

b/ Tim khéi lvgng HNO3?

¢/ Tim ndng d6 mol/l ctia dung dich HNO3 40%?

Pap sb:

a/ maa = 62,5g

b/ muno, = 25¢g

c/ CM(HN03) = 7,94M

Bai 2: Hay tinh ndong d6 mol/l cta dung dich thu duoc trong mdi truong hop sau:

a/ Hoa tan 20g NaOH vao 250g nudc. Cho biét Du, o = 1g/ml, coi nhu thé tich
dung dich khong doi.

b/ Hoa tan 26,88 lit khi hidro clorua HCI (dktc) vao 500ml nudc thanh dung dich
axit HCI. Coi nhu thé dung dich khong doi.

¢/ Hoa tan 28,6g Na,COs3.10H20 vao mot lugng nudc vira dii dé thanh 200ml dung
dich Na,CO:s.

Dap sb:

a/ Cm(NaoH) = 2M

b/ Cmcuar) =2,4M

c/ CM(NazCO3) = O,SM

Bai 3: Cho 2,3¢g Na tan hét trong 47,8ml nudc thu dugce dung dich NaOH va co
khi H» thoat ra . Tinh nong do % cia dung dich NaOH?

Dap s6: C%aon) = 8%
CHUYEN DE 3:
PHA TRON DUNG DICH

Loai 1: Bai toan pha loang hay c6 dic mét dung dich.

Pic diém ciia bai toan:

- Khi pha lodng, ndng d6 dung dich giam. Con ¢6 dic, ndng d6 dung dich ting.
- DU pha loang hay c6 dic, khdi lugng chat tan luon ludn khong thay doi.
Cach lam:

C6 thé ap dung cong thirc pha loang hay co dic

TH;: Vi khéi luong chét tan khong d6i du pha lodng hay c6 dic nén.
mad(1).C%1) = Mad2).C%2)
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THa: Vi s6 mol chét tan khong ddi du pha lodng hay c6 dic nén.
Vadn). Cmay = Vade). Cm )
Néu gap bai toan bai toan: Cho thém H,O hay chat tan nguyén chat (A) vao 1 dung

dich (A) c6 ndéng do % cho trudc, c6 thé ap dung quy tic dudng chéo dé giai. Khi d6
c6 thé xem:

- H>O 1a dung dich co né)ng do 0%
- Chit tan (A) nguyén chét cho thém 1a dung dich ndng d6 100%

+ THi: Thém H,O
\ /2(%) -0

Dung dich dau C1(%)

Cz(%) — My dau
/ M0
H>O O(%) Ci1(%) — Ca(%)
+ TH;: Thém chit tan (A) nguyén chat
Dung dich dau Ci(%) /,100 Ca(%)
\ 0 — Mad.dau
/ C2(%) ~_ e

Chét tan (A) 100(%) Ci(%) - Cx(%)

Luwu y: Ti 1& hiéu sb nong d6 nhan duoc ding bang s6 phan khéi luong dung dich
dau( hay HY»0, hoic chit tan A nguyén chat) can liy dat cing hang ngang.

Bai toan ap dung:

Bai 1: Phai thém bao nhiéu gam H>O vao 200g dung dich KOH 20% dé duoc dung
dich KOH 16%.

Dép s6: "H,0(can thém) = 50g

Bai 2: C6 30g dung dich NaCl 20%. Tinh néng do % dung dich thu duoc khi:

Pha thém 20g H,O

C6 dic dung dich dé chi con 25g.

Dap s6: 12% va 24%

Bai 3: Tinh ‘sé ml H2O can thém vao 2 lit dung dich NaOH 1M dé thu dugc dung
dich méi c6 nong do 0,1M.

Pap s6: 18 lit

Bai 4: Tinh s6 ml H,O cén thém vao 250ml dung dich NaOH1,25M dé tao thanh
dung dich 0,5M. Gia str sy hoa tan khong lam thay déi dang ké thé tich dung dich.

Dap s6: 375ml

Bai 5: Tinh s6 ml dung dich NaOH 2,5%(D = 1,03g/ml) diéu ché duoc tir 80ml
dung dich NaOH 35%(D = 1,38g/ml).
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Pap s6: 1500ml

Bai 6: Lam bay hoi 500ml dung dich HNOs 20%(D = 1,20g/ml) dé chi con 300g
dung dich. Tinh nong dé % cua dung dich nay.

Dap s6: C% = 40%

Loai 2:Bai toan hoa tan mdt hoa chit vio nuwéc hay vao mot dung dich cho sin.

a/ Pic diém bai toan:

Hoa chat dem hoa tan c6 thé 1a chét khi, chét 16ng hay chét ran.

Su hoa tan c6 thé giy ra hay khong gy ra _phan tng hoa hoc gitra chat dem hoa tan
v6i H20 hodc chét tan trong dung dich cho sin.

b/ Cach lam:

Budc 1: Xac dinh dung dich sau cting (sau khi hoa tan hod chat) ¢ chira chat nao:

Can luu ¥ xem c6 phan Gng gitra chit dem hoa tan v6i H>O hay chét tan trong dung
dich cho san khong? San pham phan tng(néu cd) gom nhing chat tan nao? Nho rang:
c6 bao nhiéu loai chat tan trong dung dich thi cé bay nhi€éu nong do.

. Néu chét tan c6 phan tng hoa hoc véi dung méi, ta phai tinh ndong d6 cua san
pham phan g chtr khong dugc tinh ndong do cua chat tan do.

Budc 2: Xac dinh lugng chat tan(khdi luong hay sb mol) ¢ chira trong dung dich
sau cung.

. Luong chét tan(sau phan tng néu cd) gébm: san phdm phan Gng va cac chit tac
dung con du.

. Luong san pham phan ung(neu cd) tinh theo pttu phai dwa vao chat tac dung
het(lu’ong cho du), tuyét ddi khong dugce dua vao luong chit tic dung cho du (con
thira sau phan tng)

Budc 3: Xac dinh luong dung dich méi (khdi lwong hay thé tich)

. Dé tinh thé tich dung dich méi ¢ 2 truong hop (tuy theo dé bai)

Néu dé khong cho biét khoi hrong riéng dung dich méi(Dgam)

+ Khi hoa tan 1 chat khi hay 1 chat rin vao 1 chat 1ong c6 thé coi:

Thé tich dung dich mé&i = Thé tich chét 16ng

+ Khi hoa tan 1 chét long vao 1 chét long khéc, phai gia sur sy pha tron khong lam
thay doi dang ké thé tich chat long, dé tinh:

Thé tich dung dich méi = Téng thé tich cac chit 1ong ban dau.

Néu d@ cho biét khdi lwong riéng dung dich méi(Dagm)

Thé tich dung dich méi: Vaam = " dam

ddm

Muaam: 1 khéi lwong dung dich méi

+ Pé tinh khéi lwong dung dich moi

Mddm = Tong khdi luong(trude phan tmg) — khéi luong két tna(hoic khi bay 1én)
néu co.

Bai tap ap dung:

Bai 1: Cho 14,84g‘tinh thé Na,COs Véo,binh chtra 500ml dung dich HC1 0,4M duoc
dung dich B. Tinh nong d6 mol/lit cac chat trong dung dich B.
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Dép s6: Nong d6 ctua NaCl 1a: Cy = 0,4M

Nong d6 ciia NaxCO; con du 1a: Cyv = 0,08M

Bai 2: Hoa tan 5,6lit khi HCI (¢ dktc) vao 0,11it H>O dé tao thanh dung dich HCI.
Tinh ndng 46 mol/lit va nong do % cua dung dich thu duoc.

Dap sb:

Cm=2,5M

C% = 8,36%

Bai 3: Cho 200g SOs vao 1 lit dung dich HaSO4 17%(D = 1,12g/ml) dugc dung
dich A. Tinh ndng d¢ % dung dich A.

Dap s6: C% = 32,985%

Bai 4: xac dinh luong SO; va luong dung dich HaSO4 49% can iy dé pha thanh
450g dung dich H>SO4 83,3%.

Dap sb:

Khdi lugng SOs can ly la: 210g

Khéi luong dung dich HaSO4 49% can lay 1a 240g

Bai 5: Xac dinh khdi luong dung dich KOH 7,93% can ldy dé khi hoa tan vao do
47g K70 thi thu dugc dung dich 21%.

Dap s6: Khéi lwong dung dich KOH 7,93% can 13y 1a 352,94¢

Bai 6: Cho 6,9g Na va 9,3g Na;O vao nudc, dugc dung dich A(NaOH 8%). Hoi
phai lay thém bao nhi¢u gam NaOH c6 do tinh khiét 80%(tan hoan toan) cho vao dé
duoc dung dich 15%?

Dap s6: - Khéi lugng NaOH c6 d6 tinh khiét 80% can lay 1a 32,3g

Loai 3: Bai toan pha tron hai hay nhiéu dung dich.

a/ Pic diém bai toan.

Khi pha tron 2 hay nhiéu dung dich v6i nhau co thé xay ra hay khong xay ra phan
ung hoa hoc gitra chat tan ctua cadc dung dich ban dau.

b/ Cach lam:

THi: Khi tron khong xdy ra phan tmg hoa hoc(thuong gdp bai toan pha tron cac
dung dich chtra cung loai hoa chat)

Nguyén tic chung dé giai 1a theo phuong phap dai sd, 1ap hé 2 phuong trinh toan
hoc (1 theo chat tan va 1 theo dung dich)

Cac budrc giai:

Budc 1: Xac dinh dung dich sau tron c6 chira chét tan nao.

Budc 2: Xac dinh luong chét tan(me) ¢6 trong dung dich méi(ddm)

Budc 3: Xac dinh khéi luong(madm) hay thé tich(Vaam) dung dich méi.

Maam = TOng khdi luong( cac dung dich dem tron )

+ Néu biét khéi luong riéng dung dich méi(Dadm)

M gam

Vidm = —24
ddm
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+ Néu khong biét khéi luong riéng dung dich moi: Phai gia sir sy hao hut thé tich
do su pha tron dung dich 1a khong dang ké, dé co.

Vaam = Tong thé tich céc chat 1ong ban dau dem tron

+ Néu pha tron cac dung dich cung loai chét tan, cung loai néng do, co thé giai
bang quy tac duong chéo.

mi(g) dd Ci(%) / C -G
C3(%)
mo(g) dd  Ca(%) G- Cy
(Gia str: C1< C3 < Cp) va su hao hut thé tich do su pha tron cac dd 1a khong déang ké.
m_6-G
m, ) G, -C
+ Néu khong biét ndong d6 % ma lai biét ndng d6 mol/lit (Cam) thi ap dung so dd:
Vi(l)dd Ci(M) C -G
Ci3(M)
Va(g)dd Cx(M) C-C
(Giastr: Ci<C3<(y)
Y, GG,
Vz ) C3 _Cl

+ Néu khong biét nong do % va nong do mol/lit ma lai biét khoi lugng riéng (D) thi
ap dung so do:
Vi(l)dd Di(g/ml)

T

D3(g/ml
Vz(l) dd Dz(g/ml) Ds; — D
(Gia sir: D1< D3 < D) va su hao hut thé tich do sy pha trén cac dd 1a khong dang ké.
ﬂ B D, - D;
Vz ) D3 _Dl

D; - D3

[\

TH;: Khi tron c6 x4y ra phan tng hoa hoc cling gidi qua 3 budc tuong tu bai toan
loai 2 (Hoa tan mét chat vao mét dung dich cho san). Tuy nhién, can luu y.
& budc 1: Phai xac dinh cong thirc chat tan méi, s6 lugng chat tan méi. Can chua y
kha nang c6 chat du(do chat tan ban dau khong tac dung hét) khi tinh toan.
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o budc 3: Khi xac dinh luong dung dich méi (mgam hay Vadam)

Tacod: magm = Tong khéi luong cac chat dem trong — khdi luong chat két tia hodc
chat khi xuat hién trong phan tng.

Thé tich dung dich méi tinh nhu trudng hop 1 loai bai toan nay.

Thi du: ap dung phwong phap dwong chéo.

Mot bai todn thudng co nl}iéu cach giai nhung néu bai toan nao co thé sir dung dugc
phuong phép duong chéo dé giai thi s€ lam bai todn don gidn hon rat nhiéu.

Bai toan 1: Can bao nhiéu gam tinh thé CuSOs . 5H,0 hoa vao bao nhiéu gam
dung dich CuSO4 4% dé di¢u ché dugc 500 gam dung dich CuSO4 8%.

Bai giai: Giai Biang phuong phéap thong thudng:

Khéi lwong CuSO4 co trong 500g dung dich bang:

Mo, = % = 40gam (1)

Goi x 1a khoi lugng tinh thé CuSOs . 5 H>O cén ldy thi: (500 - x) 1a khoi lvgng dung
dich CuSOs 4% can lay:

Khéi luong CuSOs ¢6 trong tinh thé CuSO4 . 5H,0 bing:

x.160

Mcuso, = 250 (2)

Khéi lugng CuSOs ¢6 trong tinh thé CuSO4 4% 1a:
500-x).4

Mcuso, = (IT)C) (3)

Tu (1), (2) va (3) ta co:

(.160) (500-x)4 _
250 100

=>(,64x + 20 - 0,04x = 40.

Giai ra ta duoc:

X = 33,33g tinh thé

Vay khéi luong dung dich CuSOs 4% can 14y la:

500 - 33,33 gam = 466,67 gam.

+ Gidi theo phwong phap dwong chéo

40

Goix la sO gam tinh thé CuSOs . 5 H2O cén lay va (500 - x) 13 s6 gam dung dich
can lay ta c6 so do duong chéo nhu sau:

x 69~ _~l4-8] _o x _4_ 1
500 - x /8
4 | 64-8]

500—x 56 14

Giai ra ta tim dugc: x = 33,33 gam.
Bai toan ap dung:
Bai 1: Can pha ché theo ti 16 nao vé khdi luong gitta 2 dung dich KNOs ¢6 noéng do
% tuong ung 1a 45% va 15% d€ dugc mot dung dich KNO3 ¢6 nong dé 20%.
Pap sb: Phai lay l‘phﬁn khéi lugng dung dich co nong do 45% va 5 phan khdi
lwong dung dich ¢6 ndong d§ 15% deé tron véi nhau.
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Bai 2: Tron Vi(I) dung dich A(chtra 9,125g HCI) v61 Va(l) dung dich B(chtra
5,475g HCl) dugc 2(1) dung dich D.

Coi thé tich dung dich D = Tong thé tich dung dich A va dung dich B.

Tinh néng do mol/lit cua dung dich D.

Tinh ndng do mol/lit cia dung dich A, dung dich B (Biét hiéu nong d6 mol/lit cua
dung dich A trtr nong d¢ mol/lit dung dich B 1a 0,4mol/1)

Pap sb:

Cwmdp) = 0,2M

Pit ndng do mol/l cuia dung dich A 13 x, dung dich B 13 y ta c6:

x—y=0,4(I)

_ 0,25 n 0,15

Vi thé tich: Vaap = Vaaa + Vaas = =2 (II)
x y

Giai hé phuong trinh ta dugc: x = 0,5M, y=0,1M

Vay néng do mol/l cta dung dich A 12 0,5M va cua dung dich B 13 0,1M.

Bai 3: Héi phai léy 2 dung dich NaOH 15% va 27,5% mdi dung dich bao nhiéu
gam tron vao nhau dé dugc 500ml dung dich NaOH 21,5%, D = 1,23g/ml?

bap s6: Dung dich NaOH 27,5% can ldy 1a 319,8g va dung dich NaOH 15% can
lay 1a 295,2g

Bai 4: Tron lﬁn‘ISOml dung dich H>SO4 2M vao 200g dung dich H,SO4 5SM (D =
1,29g/ml). Tinh nong dd mol/l ctia dung dich H>SO4 nhan dugc.

Pap s6: Nong do HoSO4 sau khi tron 1a 3,5M

Bai 5: Tron 1/3 (1) dung dich HCI (dd A) v6i 2/3 (1) dung dich HCI (dd B) duoc 1(1)
dung dich HCl méi (dd C). Lay 1/10 (1) dd C tac dung v6i dung dich AgNO; du thi
thu duoc 8,61g két tua.

Tinh néng do mol/l cia dd C.

Tinh ndng d6 mol/l cua dd A va dd B. Biét nong do mol/l dd A = 4 ndng do mol/l
dd B.

Pap s6: Nong d6 mol/l ciia dd B 13 0,3M va ciia dd A 13 1,2M.

Bai 6: Tron 200ml dung dich HNOs (dd X) véi 300ml dung dich HNO; (dd Y)
duoc dung dich (Z). Biét rang dung dich (Z) tac dung vira du véi 7g CaCOs.

Tinh ndng 6 mol/l cua dung dich (Z).

Nguoi ta c6 thé diéu ché: dung dich (X) tir dung dich (Y) bang cach thém H,O vao
dung dich (Y) theo ti I¢ thé tich: Vi, 0 : Vaary) = 3:1.

Tinhvnck)ng d6 mol/l dung dich (X) va dung dich (Y)? Biét su pha tron khong lam
thay doi dang ké thé tich dung dich.

Dap sb:

Cwmadzy = 0,28M

Nong d6 mol/l ctia dung dich (X) 13 0,1M va cta dung dich (Y) 13 0,4M.

Bai 7: Dé trung hoa 50ml dung dich NaOH 1,2M can V(ml) dung dich HaSO4 30%
(D =1,222g/ml). Tinh V?

Pap s6: Thé tich dung dich H2SO4 30% can lay 1a 8,02 ml.

24




Bai 8: Cho 25g dung dich NaOH 4% tac dung voi 51g dung dich HaSO4 0,2M, ¢6
khéi lu’ong riéng D = 1,02 g/ml. Tinh ndng d6 % cac chét sau phan tng.

bap s0:
Nong d6 % cua dung dich Na,SO4 14 1,87%
Nong d6 % cua dung dich NaOH (du) 14 0,26%

Bai 9:Tron 1an 100ml dung dich NaHSO4 1M v6i 100ml dung dich NaOH 2M duoc
dung dich A.

Viét phuong trinh hoa hoc xay ra.

Co can dung dich A thi thu dugc hdn hgp nhimg chat nao? Tinh khoi lugng ctia moi
chat.

Daép s6: b) Khdi lugng cac chat sau khi ¢ can.

Khéi lugng mubi NaSO4 13 14,2¢

Khéi lugng NaOH(con du) 13 4 g

Bai 10: Khi trung hoa 100ml dung dich cua 2 axit H,SO4 va HCI bang dung dich
NaOH, roi c6 can thj thu duoc 13,2g mudi khan. Biét rang cu trung hoa 10 ml dung
dich 2 axit nay thi can vira du 40ml dung dich NaOH 0,5M. Tinh nong d6 mol/l cua
moi axit trong dung dich ban dau.

Dép s6: Nong d6 mol/l cua axit HoSO4 14 0,6M va cua axit HC1 12 0,8M
Bai 11: Tinh néng do mol/I cua dung dich H,SO4 va dung dich NaOH biét rang:

Ctr 30ml dung dich HSO4 duoc trung hoa hét béi 20ml dung dich NaOH va 10ml
dung dich KOH 2M.

Nguoc lai: 30ml dung dich NaOH duoc trung hoa hét béi 20ml dung dich H.SO4 va
Sml dung dich HCI 1M.

Dép s6: Nong do mol/l ctia dd H2SO4 12 0,7M va cuia dd NaOH 1a 1,1M.
Hwéng din gidi bai toan nong do bang phwong phap dai so:

Thi du: Tinh ndng do ban dau ctua dung dich HaSO4 va dung dich NaOH biét rang:

- Néu d6 3 lit dung dich NaOH vao 2 lit dung dich H2SOq thi sau phan ng dung
dich ¢6 tinh ki€ém v&1 ndong do 0,1M.

- Néu d6 2 lit dung dich NaOH vao 3 lit dung dich H,SO, thi sau phan ng dung
dich c6 tinh axit véi nong do 0,2M.

Bai giai

PTHH: 2NaOH + H>SO4 -> Na,SO4 + 2H>0

Goi ndng do dung dich xut 1a x va ndong d6 dung dich axit 13 y thi:

* Trong trudng hop thir nhat lugng kiém con lai trong dung dich 1a

0,1.5=0,5mol.

Luong kiém d3 tham gia phan tng 13: 3x - 0,5 (mol)

Luong axit bi trung hoa la: 2y (mol)

Theo PTPU sé mol x1t 16n hon 2 1an H,SO4

Vay 3x - 0,5=2y.2 =4y hay 3x -4y =0,5 (1)
* Trong truong hop thar 2 thi lugng a xit du 1a 0,2.5 = 1mol
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Lugng axit bi trung hoa 1a 3y - 1 (mol)
Luong xut tham gia phan tng 1a 2x (mol). Cling 1ap luan nhu trén ta duoc:

3y-1=%.2x=xhay3y-x=1(2)

Tir (1) va (2) ta co hé phuong trinh bac nhat:

3x-4y=0,5
{3 y—x=1

Giai hé phuong trinh nay ta dugc x =1,1 vay =0,7.

Vay, nong do ban dau cta dung dich H,SO4 13 0,7M cta dung dich NaOH 1a 1,1M.

Bai 12: Tinh néng do mol/l ctia dung dich NaOH va dung dich H2SOa. Biét’néu lay
60ml dung dich NaOH thi trung hoa hoan toan 20ml dung dich H>SO4. Néu lay 20ml
dung dich H>SO4 tac dung vdi 2,5¢ CaCOs thi mudn trung hoa lugng axit con du phai
dung hét 10ml dung dich NaOH ¢ trén.

Pap s6: Nong d6 mol/l ctia dd HaSO4 13 1,5M va caa dd NaOH 1a 1,0M.

Bai 13: Tinh ndng d6 mol/l cta dung dich HNOj; va dung dich KOH. Biét

20ml dung dich HNO; dugc trung hoa hét boi 60ml dung dich KOH.

20ml dung dich HNOs sau khi tac dung hét voi 2g CuO thi dugc trung hoa hét boi
10ml dung dich KOH.

Pap s6: Nong d6 cua dung dich HNOjs 13 3M va ctia dung dich KOH 1a 1M.

Bai 14: C6 2 dung dich H,SO4 1a A va B.

Néu 2 dqu dich A va B du’qq tron 1an theo ti 1& khdi luong 7:3 ‘ghi thu duoc dgng
dich C cc:) nong dé 29%. Tinh ndong do % cua dd A va dd B. Bié¢t nong do dd B bang
2,5 lan nong d6 dd A.

Ly 50ml dd C (D = 1,27g/ml) cho phan {mg v6i 200ml dd BaCl, IM. Tinh khoi
lugng ket tua va nong do mol/l cua dd E con lai sau khi da tach hét ket tua, gia su thé
tich dd thay do6i khong dang ké.

Huéng dan:

a/ Gia su ¢6 100g dd C. bé c6 100g dd C nay can dem tron 70g dd A ndng do x%
va 30g dd B nong do y%. Vi ndong d0 % dd C 1a 29% nén ta c6 phuong trinh:

"H>SO4(trong dd ¢) = % + TOT?); =29 (D

Theo bai ra thi: y =2,5x  (1I)

Giai h¢ (I, IT) duoc: x% = 20% va y% = 50%
C%.m,, _ 29(50.1,27)

100M 100.98
"BaCl, = 0,2 mol > "H,SOs. Viy axit phan tmg hét
mBaS04=0,1879 . 233 =43,78¢

Dung dich con lai sau khi tach hét két tua co chtra 0,3758 mol HCI va 0,2 — 0,1879
=0,0121 mol BaCl; con du.

Vay néng do cua dd HCl 1a 1,5M va cua dd BaCl; 1a 0,0484M

b/ "H2SO4( trong 50ml dd ¢ ) = =0,1879 mol
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Bai 15: Tron dd A chira NaOH va dd B chira Ba(OH), theo thé tich bang nhau duoc
dd C. Trung hoa 100ml dd C can hét 35ml dd H.SO4 2M va thu duge 9,32g két tua.
Tinh néng d6 mol/l ctia cac dd A va B. Cén tron bao nhiéu ml dd B v6i 20ml dd A dé
hoa tan vira hét 1,08g bot Al

bap s6: "H2SO4 = 0,07 mol; "NaOH = 0,06 mol; "Ba(OH), = 0,04 mol.
Cymaon) = 1,2M; Cumsaon), ) = 0,8M.
Can tron 20ml dd NaOH va 10ml dd Ba(OH), dé hoa tan hét 1,08g bot nhém.

CHUYEN DPE 4:
XAC PINH CONG THUC HOA HOC

Phuong phap 1: X4c dinh cong thirc hoa hoc dwa trén biéu thirc dai so.
* Cach giai:

Budc 1: Dit cong thic tong quat.

Budc 2: Lap phuong trinh(Tir biéu thire dai s6)

Budc 3: Giai phuong trinh -> Két luan

Cic biéu thirc dai s6 thuwong gip.

Cho biét % ctia mot nguyén t6.

Cho biét ti 1& khéi luong hodc ti 16 %(theo khéi luong cac nguyén td).

Cic cong thirc bién doi.

Cong thie tinh % ctia nguyén t trong hop chat.

CTTQ AxBy AxB,
%A = 21 100% > %A _ M,
MAxBy %B MB Y
Cong thirc tinh khdi lwong cia nguyén t6 trong hop chat.
CTTQ AxBy AxBy
ma =na,s,.MaXx -> my _ M,x

mg M.y

Luuy:

Pé xac dinh nguyén té kim loai hodc phi kim trong hop chét c6 thé phai 1ap bang
x€t hod tri rng v&1 nguyén tir khoi cuia kim loai hoac phi kim do.

Hoa tri cua kim loai (n): 1 < n < 4, vo1 n nguyén. Riéng kim loai Fe phai xét thém
ho4 tri 8/3.

Hoa tri cia phi kim (n): 1 < n < 7, véi n nguyén.

Trong oxit ctia phi kim thi s nguyén tir phi kim trong oxit khong qua 2 nguyén ti.

Bai tap ap dung:

Bai 1: Mot oxit nito(A) c6 cong thirc NOx va ¢6 %N = 30,43%. Tim cong thirc cua
.

bap s0: NO»

Bai 2: Mot oxit sat co %Fe = 72,41%. Tim cong thirc cta oxit.
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Pap s6: Fe;04

Bai 3: Mdt oxit cia kim loai M c6 %M = 63,218. Tim cong thirc oxit.

Pap s6: MnO,

Bai 4: Mot quang sat co chira 46,67% Fe, con lai 13 S.

Tim cong thirc quang.

Tir quing trén hiy diéu ché 2 khi c6 tinh khir.

Dap sb:

FeS,

H>S va SO..

Bai 5: Oxit dong c6 cong thirc CuxOy va ¢ mcy : mo =4 : 1. Tim cong thirc oxit.
Pap s6: CuO

Bai 6: Oxit cia kim loai M. Tim cong thirc cta oxit trong 2 trudng hop sau:
my:mo=9:8

%M :%0=7:3

Pap sb:

ALO;

Fe,0O3

Bai 7: Mot oxit (A) cua nito c6 ti khéi hoi cia A so voi khong khi 1a 1,59. Tim
cong thirc oxit A.

Pap s6: NO,

Bai 8: Mot oxit ciia phi kim (X) ¢6 ti khdi hoi cta (X) so v6i hidro bang 22. Tim
cong thire (X).

Pap sb:

TH;: CO;

TH2: N>O

Phwong phap 2: Xac dinh cong thirc dua trén phan ung.

Cach giai:

Buéce 1: bat CTTQ

Budc 2: Viét PTHH.

Budc 3: Lap phuong trinh toan hoc dua vao cac an s theo cach dit.

Budc 4: Giai phuong trinh todn hoc.

Mot s goi y:

Vi cac bai todn c6 mot phan ung, khi 1ap phuong trinh ta nén 4p dung dinh luat ti

1€.
Téng quat:
Co PTHH: aA + bB -—---—-- > qC + pD (1)
Chuanbi: a b.Mg q.22,4
Pé cho: NAper  NBpu Vca) ¢ dktc
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Theo(1) ta co:

a — bM, — ¢224
nApu mB.pu VC
Bai tap ap dung:

Bai 1: Dbt chay hoan toan 1gam nguyén té R. Can 0,7 lit oxi(dktc), thu duoc hop
chat X. Tim cong thuc R, X.

Pap s6: R 1a S va X 14 SO,

Bai 2: Khir hét 3,48 gam mot oxit ctia kim loai R can 1,344 lit H, (dktc). Tim cong
thirc oxit.

bay 1a phan tng nhiét luyén.

Tong quét:
Oxit kim loai A + (H», CO, Al, C) = Kim loai A + (HY,0, CO,, Al,O3, CO hoac CO»)

Diéu kién: Kim loai A 1a kim loai dimg sau nhom.

Dap s6: Fe;04

Bai 3: Nung hét 9,4 gam M(NOs), thu dugc 4 gam MyO,. Tim céng thirc mudi
nitrat

Huéng dan:

Phan ¢mg nhiét phan mudi nitrat.

Cong thtrc chung:

_____ M: ding trude Mg___~ M(NOz)n ) + OZ(k)
M(NO3)s() === === === M: (e = 0> MoOn ) + Oa09 + NOagg
————— M: dimg sau Cuy______> M) + Oz + NO2y

Pap s6: Cu(NO3),.

Bai 4: Nung hét 3,6 gam M(NOs), thu dugce 1,6 gam chat rin khong tan trong nudc.
Tim cong thirc mudi nitrat dem nung.

Huéng dan: Theo dé ra, chét ran co thé 1a kim loai hodc oxit kim loai. Giai bai toan
theo 2 truong hop.

Chuy:

TH: Rén 14 oxit kim loai.

Phan tng: 2M(NO3)a () ----'----> M2Om () + 2002 +

2n—m

Oox

Hoac 4M(NO3)n 1) ----"----> 2M2Om 1) + 4nOx) + (2n — m)Oxk

Piéu kién: 1 < n < m < 3, vdi n, m nguyén duong.(n, m 1a hod trj cia M )

Dép s6: Fe(NOs),

Bai 5: D6t chay hoan toan 6,8 gam mot hop ghét vO co A chi thu duogc 4,48 lit
SO»(dktc) va 3,6 gam H,O. Tim cong thirc ctia chat A.

Dap s6: H2S

Bai 6: Hoa tan hoan toan 7,2g mot kim loai (A) hoa tri II bang dung dich HCI, thu
duoc 6,72 lit H» (dktc). Tim kim loai A.

Dép s6: A 1a Mg
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Be:li 7: Cho 12,8g mdt kim loai R hoa tri II tac dung véi clo vira du thi thu dugc 27¢g
muoi clorua. Tim kim loai R.

Pap s6: R 1a Cu

Bai 8: Cho 10g sét clorua(chua biét hoa tri cua sét ) tac dung véi dung dich AgNOs
thi thu duoc 22,6g AgCly) (khong tan). Hay xac dinh cong thirc cia mudi sat clorua.

Pap s6: FeCla

Bai 9: Hoa tan hoan toan 7,56g mot kim loai R chua rd hod tri vao dung dich axit
HCI, thi thu duogc 9,408 lit H> (dktc). Tim kim loai R.

Pap s6: R 1a Al

Bai 10: Hoa tan hoan toan 8,9g hdn hop 2 kim loai A va B ¢6 cung hod tri II va ¢6
ti 1¢ molla 1 : 1 bang dung dich HCI dung du thu dugc 4,48 lit Ha(dktc). Hoi A, B 1a
cac kim loai nao trong so6 cac kim loai sau day: ( Mg, Ca, Ba, Fe, Zn, Be )

Pap s6:A va B 1a Mg va Zn.

Bai 11: Hoa tan hoan toan 5,6g mot kim loai hod tri II b@fmg dd HCI thu duoc 2,24
lit Ho(dktc). Tim kim loai trén.

Pap sb: Fe

Bai 12: Cho 4,48g mot oxit cua kim loai hod tri tac dung hét 7,84g axit HoSO4. Xac
dinh cong thire cua oxit trén.

Pap sb: CaO

Bai 13: f?é hoa tan 9,6g mot hdn hop dong mol (ciing s6 mol) ciia 2 oxit kim loai ¢6
hoa tri IT céan 14,6g axit HCIL. Xac dinh cong thire cua 2 oxit trén. Bi€t kim loai hoa tri
IT ¢6 the 1a Be, Mg, Ca, Fe, Zn, Ba.

Pap s6: MgO va CaO

Bai 14: Hoa tan hoan toan 6,5g mdgt kim loai A chua rd hoa tri vao dung dich HCI
thi thu duoc 2,24 lit Ho(dktc). Tim kim loai A.

Pap s6: A la Zn

Bai 15: C6 mot oxit sat chua rd cong thic, chia oxit nay 1am 2 phan bang nhau.

a/ Dé hoa tan hét phan 1 can ding 150ml dung dich HCI 1,5M.

b/ Cho ludng khi H, du di qua phan 2 nung néng, phan Gng xong thu dugc 4,2g sit.

Tim cong thirc ctia oxit sit noi trén.

Pap s6: Fe20s

Bai 1~6: Khtr hoan toan 4,062 mot oxit kim loai béng COo nhié‘g do cao thanh kirp
loai. Dan toan b¢ khi sinh ra vao binh dung nudc voi trong du, thay tao thanh 7g két
tua. Néu lay lugng kim loai sinh ra hoa tan hét vao dung dich HCI du thi thu dugc
1,176 lit khi H» (dktc). Xac dinh cong thirc oxit kim loai.

Huéng dan:
Goi cong thure oxit 1a MxOy = amol. Ta c6 a(Mx +16y) = 4,06
MOy + yCO ----- >xM + yCO;

a ay ax ay (mol)
CO, + Ca(OH), ----> CaCOs +HxO
ay ay ay (mol)
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Taco ay = s6 mol CaCO;s = 0,07 mol.---> Khoi luong kim loai = M.ax = 2,94¢.
2M  + 2nHCI ----> 2MCl, + nH; ax 0,5nax
(molTa co: 0,5nax =

1,176 :22,4=0,0525molhaynax=0,105Laptilé: 14 294 78 vay M = 28n ---> Chi
nax 0,0525

c6 gid trin=2 va M =56 1a phu hgp. Vay M 1a Fe. Thay n =2 ---> ax = 0,0525.
ax _ 0,0525 3 X

Ta co: == =~ --->x=3vay=4. Vay cong thuc oxit 1a Fe;Oa.
ay 0,07 4 h%
CHUYEN PE 5:
BAI TOAN VE OXIT VA HON HQP OXIT
Tinh chét:

Oxit bazo tdc dung voi dung dich axit.

Oxit axit tadc dung véi dung dich bazo.

Oxit ludng tinh vira tdc dung vdi dung dich axit, vira tac dung dung dich bazo.

Oxit trung tinh: Khong tac dung dugc voi dung dich axit va dung dich bazo.

Cach lam:

Bude 1: Bat CTTQ

Bude 2: Viét PTHH.

Budc 3: Lap phuong trinh toan hoc dua vao cac an s theo cach dit.

Budc 4: Giai phuong trinh toan hoc.

Budc 5: Tinh toan theo yéu cau cua dé bai.

A - TOAN OXIT BAZO

Bai tap ap dung:

Bai 1: Cho 4,482 mot oxit cua kim loai hoa tri tac dung hét 7,84g axit H2SO4. Xac
dinh cong thue cua oxit trén.

Pap s6: CaO

Bai 2: Hoa tan hoan toan 1 gam oxit cua kim loai R can dung 25ml dung dich hdn
hop gom axit H>SO4 0,25M va axit HCl 1M. Tim cong thirc cia oxit trén.

Pap s6: Fe,0s

Bai 3: Co mét oxit st chwa rd cong thirc, chia oxit nay 1am 2 phan bang nhau.

a/ Dé hoa tan hét phan 1 cin dung150ml dung dich HC1 1,5M.

b/ Cho ludng khi Ha du di qua phan 2 nung néng, phan tng xong thu duoc 4,2g sit.

Tim cong thirc ctia oxit sit noi trén.

Dap s6: Fe,0s

Bai 4: Hoa tan hoan toan 20,4g’oxit kim loai A, hoa tri III trong 300ml dung dich
axit HoSOys thi thu dugc 68,4g mudi khan. Tim cong thirc ctia oxit trén.

Dap sb:
Bai 5: Dé hoa tan hoan toan 64g oxit ciia kim loai hod tri III can vira da 800ml
dung dich axit HNO;3; 3M. Tim cong thirc ctia oxit trén.
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Pap sb:

Bai 6: Khi hoa tan mot lvong ctia mot oxit kim loai hod tri Il vao mot luong vira du
dung dich axit H.SOs 4,9%, nguoi ta thu dugc mét dung dich mudi cdé nong do
5,78%. Xac dinh cong thirc ctua oxit trén.

Huéng dan:

Dat cong thirc cua oxit la RO

PTHH: RO + H»SO4 ----> RSO4+ H>O

(Mr+16) 98¢ (Mg +96)g

Gia st hoa tan 1 mol (hay Mr + 16)g RO

Khoi lugng dd RSO4(5,87%) = (Mg + 16) + (98 : 4,9).100 = Mg + 2016

% = _Met9 1009 = 5.87%
M, +2016

Giai phuong trinh ta dugc: Mr = 24, kim loai hoa tri II 1a Mg.
Pap s6: MgO
Bai 7: Hoa tan hoan toan mot oxit kim loai ho4 tri II bang dung dich HoSO4 14%

vura du thi thu dugc mdt dung dich mudi ¢o néng do 16,2%. Xac dinh cong thirc cuia
oxit trén.

Dap sb: MgO

B - BAI TOAN VE OXIT AXIT
Bai tap 1: Cho tur tir khi CO,Y (SO») vao dung dich NaOH(hoac KOH) thi c6 cac
PTHH xay ra:
CO, + 2NaOH —— Na,CO; + HO (D)
Sau d6 khi s6 mol CO = s6 mol NaOH thi c6 phan {ing.
CO, + NaOH —— NaHCO; (?)
Huéng gidi: xét ty 18 sb mol dé viét PTHH xay ra.
" NaOH
"Co,
Néu T < 1 thi chi c6 phan tng (2 ) va c6 thé du CO..
Néu T > 2 thi chi c6 phan tmg ( 1) va c6 thé du NaOH.
Néu 1 < T < 2 thicoca2phantng (1) va(2) 0 trén hodc cé thé viét nhu sau:
CO; + NaOH —— NaHCO; (D)’
tinh theo s6 mol cua CO..
Vasaudo: NaOHg4 + NaHCO; —— Na,CO; + H,O (2)/

Hoic dua vao sb mol CO; va s6 mol NaOH hoic s6 mol Na,CO;3 va NaHCO; tao
thanh sau phan tng dé 14p cac phuong trinh todn hoc va giai.

bat T =

Dit an x,y 1an luot 12 s6 mol ciia Na,CO;3 va NaHCO; tao thanh sau phan tng.
Bai tap ap dung:
1/ Cho 1,68 lit COz (dktc) suc vao binh dung dd KOH du. Tinh noéng do mol/lit ciia
mudi thu dugce sau phan tng. Biét rang thé tich dd 1a 250 ml.
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2/ Cho 11,2 lit CO> vao 500ml dd NaOH 25% (d = 1,3g/ml). Tinh noéng do6 mol/lit
cua dd muoi tao thanh.

3/ Dan 448 ml CO; (dktc) suc vao binh chira 100ml dd KOH 0,25M. Tinh khéi
lrong mudi tao thanh.

Vi du 2: Cho tir tir khi CO; (SO2) vao dung dich Ca(OH), (hoac Ba(OH),) thi cé
cac phan ing x4y ra:

Phan ¢mg wu tién tao ra mudi trung hoa trude.

CO, + Ca(OH), —— CaCO; + HO (D

Sau d6 khi s6 mol CO, = 2 1an s mol caa Ca(OH), thi c6 phan tng

2CO, + Ca(OH), —— Ca(HCO;), ?)

Hudng gidi : xét ty 18 s6 mol dé viét PTHH xay ra:

"CO,

"Ca(OH),
Néu T < I thi chi co phan tng ( 1) va c6 thé du Ca(OH)..
Néu T > 2 thi chi c6 phan tmg (2 ) va c6 thé du CO..
Néu 1 < T < 2 thicb ca2 phan tng (1) va (2) & trén hodc c6 thé viét nhu sau:
CO, + Ca(OH), —— CaCO; + HO (D
tinh theo sb mol cua Ca(OH); .
COrqv + HO + CaCO; —— Ca(HCOs), (2

Hoac dua vao s6 mol CO, va sb mol Ca(OH), hoic s6 mol CaCOs tao thanh sau
phéan tng dé 1ap cac phuong trinh todn hoc va giai.

bat T =

Pit an x, y 1an luot 1 s6 mol ctia CaCOs va Ca(HCOs), tao thanh sau phan tng.
Bai tap ap dung:
Bai 1: Hoa tan 2,8g CaO vao nudc ta duge dung dich A.

;1/ Cho 1,68 lit khi CO hép thu hoan toan vao dung dich A. Hoi ¢6 bao nhiéu gam
két tua tao thanh.

b/ Néu cho khi CO» suc qua dung dich A va sau khi két thuc thi nghiém thdy c6 1g
két tia thi c6 bao nhiéu lit CO; da tham gia phan ing. ( cac thé tich khi do ¢ dktc )

Dap sb:

a/ "CaCO; = 2,5¢

b/ TH;: CO; hét va Ca(OH), du. ---> Vo, = 0,224 lit

TH,: CO; du va Ca(OH), hét ----> Vco, =2.,016 lit

Bai 2:Dan 10 lit hon hop khi gém N, va COs (dktc) suc vao 2 lit dung dich
Ca(OH). 0,02M, thu duoc 1g ket tua. Hay xac dinh % theo thé tich cta khi CO; trong
hon hop.

Daép sb:

THi: CO; hét va Ca(OH), du. ---> Vo, = 0,224 lit va % Vco, = 2,24%

THa: CO; du va Ca(OH); hét ---> Vo, = 1,568 lit va % Vco, = 15,68%
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Bai 3: Dan V lit COx(dktc) vao 200ml dung dich Ca(OH), 1M, thu dugc 10g két
taa. Tinh v.

Dap sb:

THi: CO; hét va Ca(OH), du. ---> Vo, = 2,24 lit.

TH,: CO; du va Ca(OH), hét ----> Vco, = 6,72 lit.

Bai 4: Cho m(g) khi CO> suc vao 100ml dung dich Ca(OH): 0,05M, thu dugc 0,1g
chat khong tan. Tinh m.

Dap sb:

TH;: CO; hét va Ca(OH), du. ---> ™CO, = 0,044g

TH,: CO: du va Ca(OH), hét ----> m™CO, = 0,396¢

Bai 5: Phai dot bao nhiéu gam cacbon dé khi cho khi CO; tao ra trong phan ung
trén tac dung vdéi 3,4 lit dung dich NaOH 0,5M ta dugc 2 mudi v6i mudi hidro
cacbonat c6 ndng do mol bang 1,4 1an ndng do mol ctia mudi trung hoa.

Dap sb:
Vi thé tich dung dich khong thay d6i nén ti 1& vé ndng d6 ciing chinh 14 ti 18 vé sb
mol. ---> mc = 14,4g.

Bai 6: Cho 4,48 lit COx(dktc) di qua 190,48ml dung dich NaOH 0,02% c6 khéi
luong riéng 1a 1,05g/ml. Hay cho biét mudi ndo dugc tao thanh va khéi luong If bao
nhiéu gam.

Pap s6: Khdi lugng NaHCO:; tao thanh 13: 0,001.84 = 0,084g

Bz)i 7: Théi 2,464 lit khi CO, vao mét dung dicl} NaOH thi duoc 9,4~l6g hon hop 2
mudi NaCOs va NaHCO;. Hay xac dinh thanh phan khoi lugng ctia hon hop 2 muodi
d6. Néu muon chi thu dugec mudi NaHCO; thi can thém bao nhiéu lit khi cacbonic
ntra.

Pap s6: 8,4g NaHCO; va 1,06g Na,COs. Can thém 0,224 lit CO,.

Bai 8: Bit chay 127g C va cho toan bo khi CO; tao ra tdc dung vo1 mot dung dich
NaOH 0,5M. Vi thé tich nao cta dung dich NaOH 0,5M thi xdy ra cac truong hop
sau:

a/ Chi thu duoc mudi NaHCO;(khong du CO»)?

b/ Chi thu dugc mubi Na;COs(khong du NaOH)?

¢/ Thu dugc ca 2 mudi véi né)ng do mol cia NaHCO:s bé“mg 1,5 1an néng do mol cua
Na,CO3?

Trong truong hop nay phai tiép tuc thém bao nhiéu lit dung dich NaOH 0,5M
nita dé duoc 2 mudi c6 cung nong do mol.

bap s0:
a/ "NaOH ="CO; = 1mol ---> VgdNaon 0.5m = 2 lit.
b/ nnaon = 2nco, = 2mol ---> Vya NaoH 0,5m = 4 lit.
c/
Pit a, b 1an luot 1a sb mol ctia mudi NaHCO; va Na,CO:s.
Theo PTHH ta cé:
"CO;=a+b=1mol (I)
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Vi ndng d6 mol NaHCO; bang 1,5 1an ndng d6 mol Na,COs nén.

@ - 152 sa=150 ()
|14 |14

Giai hé phuong trinh (I, II) ta dugc: a = 0,6 mol, b = 0,4 mol
naon=a+2b=0,6+2x0,4=1,4 mol ---> Vaanaon o,sm = 2,8 lit.

Goi x 1a s6 mol NaOH can thém va khi d6 chi xay ra phan tng.

NaHCO; + NaOH ---> Na,COs3; + H;O

x(mol) x(mol) x(mol)

"NaHCO3 (con lai) = (0,6 — x) mol

"Na,COs (sau cung) = (0,4 + x) mol

Vi bai cho ndng d6 mol 2 mudi bang nhau nén sé mol 2 mudi phai bang nhau.
(0,6 —x)=(0,4 +x) --->x=0,1 mol NaOH

Vay s lit dung dich NaOH can thém 13: Vg naon o.5sm = 0,2 lit.

Bai 9: Suc x(lit) CO» (dktc) vao 400ml dung dich Ba(OH) 0,5M thi thu duoc
4,925¢ két taa. Tinh x.

Daép sb:
TH;: CO; hét va Ca(OH), du. ---> Vo, = 0,56 lit.
TH,: CO; du va Ca(OH), hét ----> Vco, = 8.4 lit.

C - TOAN HON HOP OXIT.
Cic bai toan van dung sé mol trung binh va xic dinh khoang s6 mol ciia chat.
1/ Poi véi chit khi. (hdn hop gom c6 2 khi)
Khéi lugng trung binh cua 1 lit hdn hop khi ¢ dktc:

MTB = My+M,),

22,4V

Khéi lugng trung binh cua 1 mol hdn hop khi ¢ dktc:
MTB _— MV+M,V,

14

Hoic: MTB = Moo (n 13 tong s6 mol khi trong hdn hop)

Hodc: MTB = M0 (x,1a % ciia khi thir nhét)
Hodc: Mt = dhhihix . Mx

M —Y
2/ Dbi v6i chit rin, 16ng. TBhh Ny,
Tinh chét 1:
M1B caah €6 gia tri phu thudce vao thanh phan vé lugng cac chat thanh phan
trong hon hop.

Tinh chat 2:
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M ciannludn nallr,n trong khoang khdi luong mol phén tir ctia cac chat thanh
phan nhé nhat va 16n nhat.
Mmin < Nhh < Mmax
Tinh chét 3:
Hon hop 2 chit A, B c6 Ma < Mg va ¢ thanh phan % theo s6 mol 14 a(%) va
b(%)
Thi khoang xac dinh sb mol ciia hdn hop 1.

Mg <nhh< M4

My M,

Gia str A hoac B c6 % = 100% va chét kia c6 % = 0 hodc nguoc lai.

Luu y:

- Vi bai toan hdn hop 2 chat A, B (chua biét s mol) cung téc dung véi 1 hodic ca 2
chat X, Y (da biét s6 mol). D¢ biét sau phan ting da hét A, B hay X, Y chua. C6 the
gia thiét hon hop A, B chi chtra 1 chat A hoac B

- Véi Ma < Mg néu hdn hop chi chta A thi:

NA = = Nhp = 3

M/xh

~Nhu’ vay néu X, Y tac dung vé1 A ma con du, thi X, Y s€ co du dé tac dung hét vai
hon hop A, B
V6i Ma < Mg, néu hdn hop chi chira B thi:

ng =4 < Nhh = 3

My My,
Nhu vay néu X, Y tac dung chua du véi B thi ciing khong du dé tac dung hét véi
hon hop A, B.
Nghia 1 sau phan tmg X, Y hét, con A, B du.

3/ Khéi lwgng mol trung binh ciia mdt hén hop (M)
~Kh(‘)i luong mol trung binh (KLMTB) ctia mot hdn hop 1a khéi lwong cta 1 mol
hon hop @o.

— _m M, n +M,n, +..M,.n,
M = o= 1 2" (*)

n,, n, +I’12 +...I’li
Trong do:
mpn 13 tong s6 gam cua hdn hop.
npy 13 tong s6 mol cua hdn hop.
Mi, Ma, ..., M; 1a khdi lugng mol cua cac chit trong hdn hop.
ny, Ny, ..., n; 1a sé mol twong tng clia cac chat.
Tinh chat: Mumin < M < Miax
Dbi v6i chat khi vi thé tich ti 18 voi s6 mol nén (*) dugce viét lai nhu sau:
7 :M1V1 + MV, +. .MV, (*%)

Vi+V,+..V,

Tt (*) va (**) dé dang suy ra:
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M =Mix; + Maxa + ... + Mixi (F**)

Trong do: xi, Xa, ..., X; la thanh phan phf?m tram (%) s6 mol hoic thé tich (néu hdn
hop khi) twong tng ctia cac chat va dugc lay theo so thap phan, nghia la: 100% tng
volx = 1.

50% tng vo1 x = 0,5.

Chii y: Néu hdn hop chi gom c6 hai chat ¢ khdi lugng mol twong tmg M, va M»
thi cac cong thue (*), (**) va (¥**) dugc viét duoi dang:
M, n +M,.(n—n,)

1% nz 1 (*)/
M,V +M,.(V-V) (**y

|14

(***) = M =Mix + My(1 - x) (**)

Trong do: ni, Vi, X 12‘1’ $6 mol,qthé tich, thanh ph::in % vé s6 mol hodc thé tich (hon
hop khi) cua chat thir nhat M. D€ don gian trong tinh toan thong thuong nguoi ta
chon M; > M,.

(%) = M =

(**): M =

Nhan xét: Néu s6 mol (hoic thé tich) hai chit bang nhau thi M = MMy vy

nguoc lai.

Bai tdp ap dung:

Bai 1: Hoa tan 4,88g hdn hop A gdm MgO va FeO trong 200ml dung dich H2SO4
0,45M(loang) thi phan tng vira du, thu duoc dung dich B.

a/ Tinh khéi lugng mdi oxit c6 trong hdn hop A.

b/ Dé tac dung vira du voi 2 muéi trong dung dich B can dung V(lit) dung dich
NaOH 0,2M, thu (,iu’QC !{ét tia gdbm 2 hi(jréxit kim loai. Loc lé}y lgét tua, dem nung
trong khong khi dén khdi lugng khong doi thu duge m gam chat ran khan(phan trng
hoan toan). Tinh V va m.

Daép sb:

a/ mmgo = 2g va mreo = 2,88¢g

b/ Vadnaon 02m = 0,9 lit va megn = 5,2g.

Bai 2: Dé hoa tan 9,6g mot hdn hop dong mol (ciing s6 mol) cua 2 oxit kim loai ¢6
hoa tri I} can 14,6g axit HCI. Xac dinh cong thirc ctia 2 oxit trén. Bi€t kim loai hoa tri
IT ¢6 thé 1a Be, Mg, Ca, Fe, Zn, Ba.

Dap s6: MgO va CaO

Bai 3: Khtr 9,6g mot hon hop gém Fe,O3 va FeO bﬁng H> & nhiét d0 cao, nguoi ta
thu duoc Fe va 2,88g H>O.

a/ Viét cac PTHH xay ra.

b/ Xac dinh thanh phan % ctia 2 oxit trong hdn hop.

¢/ Tinh thé tich Hy(dktc) can dung dé khir hét luong oxit trén.

Dap sb:

b/ % FeoO3 = 57,14% va % FeO = 42,86%

¢/ Vu, = 3,584 lit
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Bai 4: Cho X va Y 1a 2 oxit ctia cing mot kim loai M. Biét khi hoa tan cting mot
luong oxit X nhu nhau dén hoan toan trong HNO; va HCI roi ¢b can dung dich thi
thu duoc nhitng lugng mudi nitrat va clorua cua kim loai M ¢ cung hoa tri. Ngoai ra,
khéi lugng mubi nitrat khan 16n hon khéi lugng mubi clorua khan mét luong bang
99,38% khéi luwong oxit dem hoa tan trong mdi axit. Phan tir khdi cua oxit Y bang
45% phan tir khdi cta oxit X. Xac dinh céc oxit X, Y.

Pap sb:

Bai 5: Khir 2,4g hon hop gébm CuO va Fe,O; bang H, & nhiét do cao thi thu dugc
1,76g hdn hop 2 kim loai. Pem hdn hop 2 kim loai hoa tan bang dd axit HCI thi thu
duoc V(lit) khi Ha.

a/ Xéac dinh % vé khéi luong ctia mdi oxit trong hon hop.

b/ Tinh V (¢ dktc).

Dap sb:

a/ % CuO =33,33% ; % Fe:03 = 66,67%

b/ Vu, = 0,896 lit.

Bai 6: Hoa tan 26,2g hon hop ALO;3 va CuO thi can phai dung vura du 250ml dung
dich H.SO4 2M. Xac dinh % khoi lugng moi chat trong hon hop.

Pap s6: % AlLO3 = 38,93% va % CuO = 61,07%.

Bai 7: Cho hon hop A gbém 16g Fe,0; va 6,4g CuO vao 160ml dung dich H>SO4
2M. Sau phan tng thiy con m gam rin khong tan.

a/ Tinh m.

b/ Tinh thé tich dung dich hn hop gom axit HCl 1M va axit H>SO4 0,5M can dung
deé phan ung hét hon hop A.

Pap sb:

a/3,2<m<4;8

b/ Vad nh axit = 0,006 lit.

CHUYEN DE 6:
AXIT TAC DUNG VOI KIM LOAI

Cach lam:
1/ Phéan loai axit:

Axit loai 1: TAt ca cac axit trén( HCI, HoSOsloang, HBr,...), trirt HNO3; va H>SOq4
dac.

Axit loai 2: HNO; va H,SOg4 dac.
2/ Cong thirc phan tmg: gdm 2 cong thirc.
Cong thirc 1: Kim loai phan tng véi axit loai 1.
Kim loai + Axit loai 1 -—--> Mudi + H
Diéu kién:
Kim loai la kim loai ding trude H trong day hoat dong hoa hoc
Day hoat dong hoa hoc
K, Na, Ba, Ca, Mg, Al, Zn, Fe, Ni, Sn, Pb, H, Cu, Hg, Ag, Pt, Au.
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Pic diém:

Mudi thu duge c6 hoa tri thip(déi voi kim loai c¢6 nhiéu hod tri)

Thidu: Fe+2HCIl---->FeCl, + H>

Cu + HCI ----> Khong phan tng.

Cong thirc 2: Kim loai phan &rng v6i axit loai 2:

Kim loai + Axit loai 2 -—--> Mudi + H,O + San phim khi.

Pic diém:

Phan tmg xay ra véi tat ca cac kim loai (trir Au, Pt).

Mudi c¢6 hoa tri cao nhat(déi véi kim loai da hoa trj)

Bai tap ap dung:

Bai 1: Hoa tan hét 25,2¢ kim loai R trong dung dich axit HCI, sau phan tng thu
duoc 1,008 lit H» (dktc). Xac dinh kim loai R.

Dap sb:

Bai 2: Hoa tan hoan toan 6,5g mdt kim loai A chua ro hoa tri vao dung dich axit
HCI, thi thu dugc 2,24 lit H» (dktc). Xac dinh kim loai A.

Pap s6: A 1a Zn.

Bai 3: Cho 10g mot hdn hop gém Fe va Cu tac dung voi dung dich axit HCI, thi thu
duge 3,36 lit khi H» (dktc). Xac dinh thanh phan % vé khoi lugng cua moi kim loai
trong hon hop dau.

Dap s6: % Fe = 84%, % Cu = 16%.

Bai 4: Cho 1 hon hop gom Al va Ag phan img v6i dung dich axit H,SOx thu dugc
5,6 lit Hy (dktc). Sau phan ung thi con 3g mét chat ran khong tan. Xac dinh thanh
phan % theo khoi luong cud moi kim loai trong hon hop ban dau.

Dap s6: % Al = 60% va % Ag = 40%.

Bai 5: Cho 5,6g Fe tac dung vo6i 500ml dung dich HNO; 0,8M. Sau phan tng thu
dugc V(lit) hon hgp khi A gom N2O va NO» c6 ty khoi so véi Ha 1a 22,25 va dd B.

a/ Tinh V (dktc)?

b/ Tinh ndng d6 mol/l ctia cac chit c6 trong dung dich B.

Huéng dan:

Theo bai ra ta co:

nre = 5,6 : 56 = 0,1 mol

"HNO3 =0,5 . 0,8 = 0,4 mol

Mhinhkhi = 22,25 .2 =44,5

Dit x, y 1an luot 12 s6 mol cta khi N2O va NOx.

PTHH xay ra:

8Fe + 30HNO; ----> 8Fe(NOs)3 + 3N,0 + 15H,0 D
8mol 3mol
8x/3 X

Fe + 6HNO3 ----- > Fe(NOs3)3 + 3NOz + 3H,O 2)
1mol 3mol
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y/3 y

Ti 1é thé tich cac khi trén 1a:

Goi a 1a thanh phan % theo thé tich caa khi N,O.

Vay (1 — a) 1a thanh phan % ctia khi NO,.

Ta co: 44a + 46(1 —a) =44,5

a=0,75 hay % cta khi N>O 1a 75% va cua khi NO; 1a 25%
Tir phuong trinh phan tng két hop véi ti 18 thé tich ta co:

x=3y®
--->y=0,012vax=0,036
8x/3 +y/3 = 0,11

Vay thé tich cua céac khi thu duoc & dktc 1a:

Vn, 0 = 0,81(lit) va Vno, = 0,27(lit)

Theo phuong trinh thi:

S6 mol HNO3 (phin img) = 10nn, 0 + 2nn0,= 10.0,036 + 2.0,012 = 0,384 mol

S6 mol HNOj3 (con any = 0,4 — 0,384 = 0,016 mol

S6 mol Fe(NOs); = nr. = 0,1 mol

Vay ndng do cac chat trong dung dich la:

CM(FG(N03)3) =0,2M

Cm(HNO3)du = 0,032M

Bai 6: Dé hoa tan 4,48g Fe phai dung bao nhiéu ml dung dich hdn hop HCI 0,5M
va H2S04 0,75M.

Huéng dan: Gia st phai dung V(lit) dung dich hdn hop gébm HCI1 0,5M va H2SO;4
0,75M

S6 mol HC1 = 0,5V (mol)

S6 mol H,SO4 = 0,75V (mol)

S6 mol Fe = 0,08 mol

PTHH xay ra:

Fe + 2HCI ---> FeCl, + Ha

Fe + H>SO4 ---> FeSO4 + H;

Theo phuong trinh ta ¢6: 0,25V + 0,75V = 0,08

--->V=0,08:1=0,08 (lit)

Bai 7: D¢ hoa tan 4,8g Mg phai ding bao nhiéu ml dung dich hon hgp HCI 1,5M va
H>SO4 0,5M.

a/ Tinh thé tich dung dich hdn hop axit trén can dung.

b/ Tinh thé tich H, thu dugc sau phan tng & dktc.

Pap sb:

a/ Vhh dd axit = 160ml.
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b/ Thé tich khi H; 1a 4,48 lit.

Bai 8: Hoa tan 2,8g mot kim loai ho4 tri (II) bing mot hdn hop gdm 80ml dung
dich axit H>S04 0,5M va 200ml dung dich axit HCl 0,2M. Dung dich thu dugc cé
tinh axit va mudn trung hoa phai dung 1ml dung dich NaOH 0,2M. Xac dinh kim loai
hod tri II dem phan ung.

Huéng dan:

Theo bai ra ta co:

S6 mol ctia H2SO4 12 0,04 mol

S6 mol ctia HCI 1a 0,04 mol

S6 mol cia NaOH 1a 0,02 mol

bat R 1a KHHH cua kim loai hoa tri II

a, b 13 s6 mol cua kim loai R tac dung voi axit HoSO4 va HCI.

Viét cac PTHH xay ra.

Sau khi kim loai tac dung véi kim loai R. S6 mol cta céc axit con lai 1a:

S6 mol cta HaSO4 = 0,04 — a (mol)

S6 mol ctia HCI = 0,04 — 2b (mol)

Viét cac PTHH trung hoa:

Tu PTPU ta cé:

S6 mol NaOH phan tmg 13: (0,04 — 2b) + 2(0,04 —a) = 0,02

--->(a+b)=0,1:2=0,05

Vay s6 mol kim loai R = (a + b) = 0,05 mol

--->Mgr=2,8:0,05=56 vaR cohoa tri II ---> R 1a Fe.

Bai 9: Chia 7,22g hdn hop A gom Fe va R (R 1a kim loai ¢6 hoa trj khong doi)
thanh 2 phan bang nhau:

Phan 1: Phan mg v6i dung dich HCI du, thu dugc 2,128 lit Ha(dktc)

Phén 2: Phan tng véi HNOs, thu duogc 1,972 lit NO(dktc)

a/ Xac dinh kim loai R.

b/ Tinh thanh phan % theo khéi lugng mdi kim loai trong hn hop A.

Huéng dan:

a/ Goi 2x, 2y (mol) la s6 mol Fe, R ¢6 trong hon hop A --> S6 mol Fe, R trong 1/2
hon hop A lax,y.

Viét cac PTHH xay ra:

Lap céac phuong trinh toan hoc;

mph A = 56.2x +2y.Mr ()

ng,=x +ny/2=0,095 (1)

nno =x +ny/3=0,08  (III)

Giai hé phuong trinh ta dugc: Mr = 9n (v6in 1a hoa tri cua R)

Lap bang: V&in = 3 thi Mg =27 1a phu hop. Vay R 1a nhom(Al)

b/ %Fe = 46,54% va %Al = 53,46%.
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CHUYEN DE 7:
AXIT TAC DUNG VOI BAZO

(bai toan hdn hop axit tic dung véi hén hop bazo)
* Axit don: HCI, HBr, HI, HNOs. Ta c6 np = na xit
* Axit da: HoSO4, H3POu4, H2SOs. Ta cd ng = 2naxit hodc ng = 3na xit
* Bazo don: KOH, NaOH, LiOH. Ta c6é noy~ = 2nBazo
* Bazo da: Ba(OH),, Ca(OH),. Ta c6 non = 2ngaze
PTHH cua phan tng trunghoa: H + OH —— H>0
*Luu ¥: trong mot hdn hop ma c6 nhiéu phan Gng xay ra thi phan tng trung hoa
duoc uu tién x4y ra trudc.
Cach lam:
Viét cac PTHH xay ra.
Dit an s6 néu bai toan 13 hdn hop.
Lap phuong trinh todn hoc
Giai phuong trinh toan hoc, tim an.
Tinh toan theo yéu cau cta bai.
Luuy:
Khi gip dung dich hdn hop cac axit tdc dung vdi hon hop cac bazo thi dung phuong
phap dat cong thue tuong duong cho axit va bazo.

Pit thé tich dung dich can tim 13 V(lit)
Tim V can nhé: nux = nvow.
Bai tap:

Cho ttr tir dung dich H>SO4 vao dung dich NaOH thi c6 c4c phan Uing xay ra:
Phan (mg wu tién tao ra mudi trung hoa trudc.

H,SOs + 2NaOH —— Na,SO4 + H,O (D
Sau d6 khi s6 mol H,SO4 = s6 mol NaOH thi c6 phan tng
H.SOs + NaOH —— NaHSO:s + H,O(®)
Huéng gidi: xét ty 18 sb mol dé viét PTHH xay ra.
" NaOH
"H,S0,
Néu T < 1 thi chi c6 phan tmg (2) va c¢6 thé du H2SO..
Néu T > 2 thi chi c6 phan tng (1) va c6 thé du NaOH.
Néu 1 < T < 2 thicéca?2 phantmg (1) va (2) & trén.
Nguoec lai:

Cho tr tr dung dich NaOH vao dung dich H>SOs thi c6 cac phan ing xay ra:

Phan (mg wu tién tao ra mudi axit trudc.
H,SO4 + NaOH —— NaHSO; + H,O (D!

Vasaudé6 NaOH g + NaHSO; —— NaSOs + H,O (2!
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Hodc dua vao sd mol H2SO;4 va vsc‘) mol NaOH hodc sé mol NaxSO4 va NaHSOs tao
thanh sau phan tng dé 14p cac phuong trinh todn hoc va giai.
Dit an x, y 1an luot 14 s6 mol ctia Na;SO4 va NaHSOy4 tao thanh sau phan tmg.

Bai tap ap dung:

Bai 1: Can dung bao nhiéu ml dung dich KOH 1,5M dé trung hoa 300ml dung dich
A chtra H,SO4 0,75M va HCI 1,5M.

bap s6: Vadakon 1,5M = 0,6(lit)

Bai 2: Bé trung hoa 10ml dung dich hén hop axit gom H,SO4 va HCI cin ding
40ml dung dich NaOH 0,5M. Mat khac lay 100ml dung dich axit dem trung hoa mét
lu’gng xut vira du roi co can thi thu duoc 13,2g mudi khan. Tinh nong do mol/l cta
moi axit trong dung dich ban dau.

Huéng dan:
batx,y lan luot 1a néng do mol/lit cua axit HoSO4 va axit HCI
Viét PTHH.
Lap hé phuong trinh:
2x +y=0,02 (I)
{142){ + 58,5y =1,32 (II)
Giai phuong trinh ta dugc:
Nong do cua axit HCI 1a 0,8M va ndng d6 cua axit HoSO4 13 0,6M.

Bai 3: C?}n bao nhiéu ml dung dich NaOH 0,75M d¢ trung hoa 400ml hén hop dung
dich axit gdm H>SO4 0,5M va HCI 1M.

Dép s6: Vieon = 1,07 lit

Bai 4: Bé trung hoa 50ml dung dich hfm hop axit gom H,S04 va HCI can dung
200ml dung dich NaOH IM. Mat khac lay 100ml dung dich hon hop axit trén dem
trung hoa voi mcf)‘g luong dung dich NaOH vira da ro1 c¢o6 can th‘i thu duoc 24,65¢g
mudi khan. Tinh nong do mol/l ciia moi axit trong dung dich ban dau.

Pap s6: Nong do cua axit HCI 1a 3M va ndng do cua axit H>SO4 13 0,5M
Bai 5: Mot dung dich A chtta HCI va H2SOs theo ti 1¢ s6 mol 3:1, biét 100ml dung
dich A duogc trung hoa boi 50ml dung dich NaOH c6 chira 20g NaOH/lit.

a/ Tinh néng d6 mol ctia mdi axit trong A.

b/ 200ml dung dich A phan Ung vira du véi bao nhiéu ml dung dich bazo B chira
NaOH 0,2M va Ba(OH), 0,1M.

¢/ Tinh tong khéi luong mudi thu duoc sau phan Gmg gitta 2 dung dich A va B.
Huéng dan:
a/ Theo bai ra ta co:
"HCI : "H2SO04 = 3:1
Dit x 14 s6 mol ctia HoSO4 (A1), thi 3x 12 s6 mol ctia HCI (A2)
S6 mol NaOH c6 trong 1 lit dung dich 1a:
"NaOH =20 :40=0,5 ( mol)
Nong d6 mol/lit ctia dung dich NaOH la:
Cum (Naon) =0,5:1=0,5M
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S6 mol NaOH d3 dung trong phan tmg trung hoa 1a:
"NaOH = 0,05 * 0,5 = 0,025 mol

PTHH xay ra:

HCl + NaOH —— NaCl + H)O (1)

3x 3x

H,SO;s + 2NaOH —— NaSOs + 2H,O (2)
X 2X
TePTHH 1va2taco: 3x + 2x = 0,025 <-->5x = 0,025 — x= 0,005
Vay "H,SOs = x = 0,005 mol
"HCI = 3x = 3%*0,005=0,015 mol
Néng d6 cua céac cht cd dung dich A la:
Cm(a1y) = 0,005 : 0,1 = 0,05M va Cm(a2y = 0,015 : 0,1 = 0,15M
b/ Pat HA la axit dai di€n cho 2 axit da cho. Trong 200 ml dung dich A c6:
"HA = "HCI] + 2"H,SO4 =0,015*0,2 + 0,05*0,2*2 = 0,05 mol
Pit MOH 1a bazo dai dién va V(lit) 1a thé tich cta dung dich B chira 2 bazo da
cho:
"MOH = "NaOH + 2"Ba(OH), =02V + 2*0,1V = 04V
PTPU trung hoa: HA + MOH — MA + HO (3)
Theo PTPU tacé "MOH = "HA = 0,05 mol
Vay: 04V=0,05 > V=0,1251it=125ml
¢/ Theo két qua ctia cau b ta co:
"NaOH = 0,125 * 0,2 = 0,025 mol va "Ba(OH), =0,125 * 0,1 =0,0125 mol
"HCI =0,2 *0,015=0,03mol va "H,SO4 =0,2 * 0,05=0,01 mol

Vi PU trén 1 phan tng trung hoa nén cac chit tham gia phan ng déu tac dung
hét nén du phan ng nao xay ra trude thi khéi lugng mudi thu duge sau cing van
khong thay d6i hay né dugc bao toan.

Mhhmudi — MSo, T MNa + MBa + Mgl
= 0,01*%96 + 0,025*%23 + 0,0125*137 + 0,03*35,5
= 0,96 + 1,065+ 0,575+ 1,7125 =4,3125 gam
Hoac tu:
"NaOH = 0,125 * 0,2 = 0,025 mol — mnaon = 0,025 *40=1g
" Ba(OH), =0,125 * 0,1 =0,0125 mol — mga on),=0,0125 * 171 =2,1375¢g
"HCl =0,2 *#0,015=0,03 mol — mpuc=0,03 *36,5=1,095¢
" H,SO4 =0,2 *0,05=0,01 mol - mu,so0,=0,01 *98=0,98¢g
Ap dung d1 BTKL ta c6: mnh muéi = MNaon + MBa (oH), + MHc1 + Mu, so, - MH, 0
Vi s6 mol: "H,O ="MOH = "HA = 0,05 mol. - my, 0= 0,05 *18 =0,9g
Vay ta co: mhhmu01 1+2,1375+ 1,095+ 0,98 -0,9=4,3125 garn

Bai 6: Tinh ndng d6 mol/l cuia dung dich H,SO4 va NaOH biét rang:
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30ml dung dich NaOH duoc trung hoa hét bai 200ml dung dich NaOH va 10ml
dung dich KOH 2M.

30ml dung dich NaOH dugc trung hoa hét boi 20ml dung dich HaSO4 va 5ml dung
dich HCI 1M.

Dap s6: Nong d6 cua axit H,SO4 12 0,7M va ndng d6 cua dung dich NaOH 1a 1,1M.
Bai 7: Tinh ndng d6 mol/l ctia dung dich HNOs va dung dich KOH biét:
20ml dung dich HNO; dugc trung hoa hét boi 60ml dung dich KOH.

20ml dung dich HNO; sau khi tac dung hét véi 2g CuO thi dugc trung hoa hét boi
10ml dung dich KOH.

Dép s6: Nong d6 dung dich HNO; 1a 3M va ndng d6 dung dich KOH 1a 1M.
Bai 8: M6t dd A chirta HNO3 va HCl theo ti 1€ 2 : 1 (mol).

a/ Biét rang khi cho 200ml dd A tac dung v6i 100ml dd NaOH 1M, thi luong axit
du trong A tac dung vira da véi S0ml d Ba(OH), 0,2M. Tinh nong do mol/lit ciia mdi
axit trong dd A.

b/ Néu tron 500ml dd A véi 100ml dd B chita NaOH 1M va Ba(OH), 0,5M. Héi dd
thu dugc co6 tinh axit hay bazo ?

¢/ Phai thém vao dd C bao nhiéu lit dd A hoic B dé c6 duoc dd D trung hoa.

b/S:a/ Cmiuci; =0,2M ; Cwmru,so0,] =0,4M

b/ dd C ¢6 tinh axit, sb mol axit du 13 0,1 mol.

¢/ Phai thém vao dd C véi thé tich 13 50 ml dd B.

Bai 9: Hoa tan 8g hdn hop 2 hidroxit kim loai kiém nguyén chat thanh 100ml dung
dich X.

a/ 100ml dung dich X dugc trung hoa vira du boi 800ml dung dich axit axétic
CH3;COOH, cho 14,72g hon hop mudi. Tim tong s6 mol hai hidroxit kim loai ki€m c6
trong 8g hon hgp. Tim nong d6 mol/l cia dung dich CH;COOH.

b/ Xac dinh tén hai kim loai kiém biét chung thude 2 chu ki ké tiép trong bang tuan
hoan. Tim khoi lugng ting hidroxit trong 8g hon hop.

Huéng dan:

Goi A, B 12 ki hiéu cua 2 kim loai kiém ( cting chinh 1a ki hi¢u KLNT ).

Gid st Ma < Ms va R 14 ki hi¢u chung cua 2 kim loai ---> Ma < Mg < Mg

Trong 8g hdn hop c¢6 a mol ROH.

a/ Nong d6 mol/l cia CH;COOH = 0,16 : 0,8 = 0,2M

b/ Mg = 33 ---> Ma = 23(Na) va Mg = 39(K)

Maon = 2,4g va mkon = 5,6g.

CHUYEN DE 8:
AXIT TAC DUNG VOI MUOI

1/ Phan loai axit

GOm 3 loai axit tac dung véi muoi.

a/ Axit loai 1:

Thuong gap 1a HCI, H>SOu4lodng, HBr,..
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Phan {(mg xay ra theo co ché trao doi.

b/ Axit loai 2:

La cac axit ¢6 tinh oxi hoa manh: HNOs, H.SOasdac.

Phan {ing xay ra theo co ché phan tng oxi hoa khir.

¢/ Axit loai 3:

La céc axit ¢ tinh khur.

Thuong gap 1a HCI, HI, HaS.

Phan (g xay ra theo co ché phan tng oxi hoa khir.

2/ Cong thirc phan wrng.

a/ Cong thtrc 1:

Mudi + Axit ---> Mubi méi + Axit méi.

Piéu kién: San pham phai co:

Két tua.

Hoic c6 chét bay hoi(khi).

Hodc chat dién li yéu hon.

Pic biét: Cac mubi sunfua ciia kim loai ké tir Pb trd vé sau khong phan tng véi axit
loai 1.

Vi du: Na,COs + 2HCI ---> 2NaCl + H20 + CO; ()

BaCl; + H2SO4 ---> BaSOy) + 2HCI

b/ Cong thirc 2:

Mudi + Axit loai 2 ---> Mudi + H,O + san pham khir.

Diéu kién:

Mudi phai c6 tinh khir.

Muéi sinh ra sau phan mg thi nguyén tir kim loai trong mudi phai c6 ho tri cao
nhat.

Chu y: C6 2 nhém mudi dem phan Gng.

V6i cac mudi: COs>, NOy', SO4>, CI- .

+ Piéu lgién: Kim loai trong mudi phai }é kim loai da hoa tri va hoa tri cua kim loai
trong muoi trudce phai rng khong cao nhat.

Véi cac mudi: SOs>, S%, Sy

+ Phan tng ludn xay ra theo cong thirc trén véi tit ca cac kim loai.

¢/ Cong thtrc 3:

Thudng gip v6i cac mudi sat(11I). Phan Gmg xdy ra theo quy tic 2.(1a phan tmg oxi
hoa khr)

2FeCl; + HoS ---> 2FeCl, + S + 2HCL

Chu y:

Bai tap: Cho tir tr dung dich HCI vao Na,COs3 (hoac K>CO3) thi ¢6 cac PTHH sau:

Giai doan 1 Chi c6 phan tng.

Na,CO; + HClI —— NaHCO; + NaCl (1)
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X (mol) x mol X mol
Giai doan 2 Chi c6 phan tng
NaHCO; + HClg@wy —— NaCl + H,O + CO; (@
X X X mol
Hoic chi c6 mot phan tmg khi s6 mol HCI = 2 1an s6 mol Na,CO:s.
Na,CO; + 2HCI —— 2NaCl + H,0 + COp;
Déi v6i KoCOs cling tuong tu.
Huéng gigi: xét ty 1& sé mol dé viét PTHH xay ra
"HCI
"Na,CO,
Néu T < 1 thi chi c6 phan tng (1) va c¢6 thé du Na,CO:s.
Néu T > 2 thi chi c6 phan tng (3) va c6 thé du HCL.
Néu 1 < T < 2 thicoca2 phantmg (1) va (2) ¢ trén hodc c6 thé viét nhu sau.

bat T =

Dit x 1a s6 mol ciia Na,COj5 (hoic HCI) tham gia phan tmg ( 1)
Na,CO; + HCI —— NaHCO; + NaCl (D)
X (mol) x mol x mol
Na,CO; + 2HCI —— 2NaCl + HO + CO, ¥

Tinh s6 mol ctia Na;CO; (hodc HCI) tham gia phan tng(2!)dya vao bai ra va qua
phan tmg(1).

Thi du: Cho tir tir dung dich chtra x(mol) HCI vao y (mol) Na>COs (hodc K2CO:s).
Hay bién luan va cho biét cac truong hop c6 thé xay ra viet PTHH , cho biét chat tao
thanh, chat con du sau phan Ung:

TH 1: x <y
Co PTHH: Na,CO; + HClI —— NaHCO; + NaCl
X X X X mol

- Dung dich sau phan tmg thu duoc 1a: sé mol NaHCOs; = NaCl = x (mol)
- Chét con du 1a NaxCO; (y — x) mol
TH 2: X =y
C6 PTHH: Na,CO; + HCI —— NaHCO; + NaCl
X X X X mol
- Dung dich sau phan ung thu dugc la: NaHCO;; NaCl
- Ca 2 chét tham gia phan Gmg déu hét.
TH 3: y < x < 2y
C6 2 PTHH: Na,CO; + HClI —— NaHCOs; + NaCl
y y y 'y mol
sau phan ung (1) dung dich HCI con du (x — y) mol nén tiép tuc cé phan trng
NaHCOs; + HClI —— NaCl + H,O + CO»
x-y) x-y) x-y) x-y)

47



- Dung dich thu dugc sau phan ung la: c6 x(mol) NaCl va (2y — x)mol
NaHCOs3 con du

TH 4: X = 2y
C6 PTHH: Na,COs; + 2HCI —— 2NaCl + H,O + CO;
y 2y 2y y mol
- Dung dich thu dugc sau phan ng 1a: ¢6 2y (mol) NaCl, ca 2 chat tham gia phan
ung déu het.
THS: x > 2y
C6 PTHH: Na,CO3; + 2HCI —— 2NaCl + H,O + CO;
y 2y 2y y mol
- Dung dich thu dugc sau phéan ng 1a: ¢6 2y (mol) NaCl va con du (x — 2y) mol
HCI.

Bai tip 5: Cho tir tir dung dich HCI vao hdn hop mudi gdbm NaHCO; va Na,COs
(hoac KHCOs3 va K»>CO:3) thi c6 cac PTHH sau:
Pit x, y 1an luot 1 s6 mol ctia Na;CO;3 va NaHCOs.
Giai doan 1: Chi c6 Mudi trung hoa tham gia phan tng.
Na,CO; + HCI ——» NaHCOs; + NaCl (D

X (mol) x mol x mol

Giai doan 2: Chi ¢6 phan ing
NaHCO; + HCl4 —— NaCl + HO + CO; ¥
(x+y) (x+y) (x+y) mol

Péi v6i KoCO;3 va KHCO; ciing twong tu.

Bai tip: Cho tir tir dung dich HCI vao hdn hop mubi gdm Na,COs; KoCOs;
NaHCO:; thi ¢6 cac PTHH sau:

Dit x, y, z an luot 13 s6 mol ctia NaxCOs3; NaHCO; va KoCO:s.
Giai doan 1: Chi c6 Na;COs va K>COs phan tng.
Na,CO; + HClI —— NaHCO; + NaCl (1)

X (mol) X X X
K,CO; + HClI —— KHCO; + KCI @)
z (mol) z z z

Giai doan 2: ¢6 cac phan ing
NaHCO; + HClgywy —— NaCl + H,.O + CO; ¥

x+ty) x+y) (x +y) mol
KHCO; + HCl4w — KCI + H.O0O + CO; 4
z (mol) z z mol

Bai tap: Cho tur tir dung dich HCI vao dung dich NaAlO; thi c6 cdc PTHH sau.
NaAlO, + HClI + H, O —— AI(OH); + NaCl (D)
Al(OH); + 3HCl 4 —— AICL + 3H,O (?)
NaAlO, + 4HCI —— AIClz + NaCl + 2H,O ()
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Bai tap ap dung:

Bai 1: Hoa tan NaxCOj3 vao V(ml) hon hop dung dich axit HC1 0,5M va H,SO4
1,5M thi thu du’qc mot dung dich A va 7,84 lit khi B (dktc). Co can dung dich A thu
duoc 48,45g mudi khan.

a/ Tinh V(ml) hdn hop dung dich axit da dung?

b/ Tinh khdi lugng NaxCOs bi hoa tan.

Huéng dan:

Gia sir phai dung V(lit) dung dich gdbm HCI 0,5M va H,SO4 1,5M.
Na,COs + 2HCI ---> 2NaCl + H,O + CO,

0,25V 0,5V 0,5V 0,25V (mol)
Na,COs + H2SOy4 ---> Na,SO4 + HoO + CO;
1,5V 1,5V 1,5V 1,5V (mol)

Theo bai ra ta co:

S6 mol CO, = 0,25V + 1,5V =7,84 : 22,4 =0,35 (mol) (I)

Khéi lwong mubi thu duoc: 58,5.0,5V + 142.1,5V = 48,45 (g) (II)
V=02 (1) =200ml.

S6 mol Na;CO; = s6 mol CO, = 0,35 mol

Vay khéi lugng Na>COs da bi hoa tan:

mNa,COs = 0,35 . 106 = 37, 1g.

Bai 2:

a/ Cho 13,8 gam (A) la mudi cacbonat ctia kim loai kiém vao 110ml dung dich HCI
2M. Sau phan tng thay con axit trong dung dich thu duoc va thé tich khi thoat ra V,
vuot qua 2016ml. Viét phuong trinh phan tng, tim (A) va tinh V; (dktc).

b/ Hoa tan 13,8g (A) & trén vao nudc. Vira khudy vira thém ting giot dung dich
HCI 1M cho téi1 du 180ml dung dich axit, thu dugc Va lit khi. Viét phuong trinh phan
ung xay ra va tinh V, (dktc).

Huéng dan:

a/ M,CO; + 2HCI ---> 2MC1 + H,0 + CO,

Theo PTHH ta co:

S6 mol MaCO; = s6 mol CO, > 2,016 : 22,4 = 0,09 mol

---> Khdi lugng mol M,CO; < 13,8 : 0,09 = 153,33 (1)

Mit khéac: S6 mol M2COj3 phin g = 1/2 s6 mol HCI < 1/2.0,11.2=0,11 mol

---> Khéi luong mol M,COs = 13,8 : 0,11 = 125,45 (1)

Tir (L, ID) --> 125,45 < MCOs < 153,33 ---> 32,5 < M < 46,5 va M 1a kim loai kiém

> M la Kali (K)

Vay s6 mol CO, = s6 mol K,COs = 13,8 : 138 =0,1 mol ---> Vco, = 2,24 (lit)

b/ Giai tuong tu: ---> V, = 1,792 (lit)

Bai 3: Hoa tan CaCOs vao 100ml hdn hop dung dich gdm axit HC1 va axit HoSO4

thi thu du’gc dung dich A va 5,6 lit khi B (dktc), c6 can dung dich A thi thu duoc
32,7g muoi khan.
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a/ Tinh ndng do mol/l mdi axit trong hdn hop dung dich ban dau.
b/ Tinh khéi lugng CaCOs di dung.

Bai 4: Cho 4,2¢g mudi cacbonat cua kim loai hogi tr1 II. Hoa tan vao dung dich HCI
du, thi c6 khi thoat ra. Toan bg lugng khi duge hap thu vao 100ml dung dich
Ba(OH); 0,46M thu dugc 8,274g két ta. Tim cong thirc cia mudi va kim loai hoa tri
II.

Dap so:

TH, khi Ba(OH); du, thi cong thirc cia mubi la: CaCOjs va kim loai hod tri II 14 Ca.

TH, khi Ba(OH); thiéu, thi céng thirc ctia mubi 1a MgCOs va kim loai hod trj I1 13
Mg.

Bai 5: CEIO 1,16g m}léi cacbonat cua ,kim loai R tac dung‘hé't vo1 HNOs, thu duoc
0,448 lit hon hgp G gom 2 khi co ti khoi hoi so voi hidro bang 22,5. Xac dinh cong
thirc muoi (biét thé tich cac khi do ¢ dktc).

Hudng dan:

Hon hop G gém c6 khi CO, va khi con lai 1a khi X.

Co dwng/u,=22,5 -->M1Bciahhg =22,5.2=45

Ma Mco, = 44 < 45 ---> Mni x > 45. nhan thiy trong cac khi chi ¢6 NO2 va SOz ¢
khéi lwong phén tir lon hon 45. Trong trudng hop nay khi X chi ¢ thé 1a NO,.

Dit a, b 1an luot 14 s6 mol cua CO, va NO,.

Tacéhé{ NG =a+b=0,02 { a=0,01

45

MTthG:44a—+46b = b=10,01
a+b
PTHH:
R2(CO3)n + (4m — 20)HNO; ~-> 2R(NO3)m + (2m — 20)NO; + nCO; + (2m —
n)H,O.
2Mrg + 60n 2m-—2n
1,16g 0,01 mol

Theo PTHH ta c6: 22 : 1+660’”’ - 2”; . 12” > Mg = 116m — 146n

Lap bang: diéukién 1 <n < m < 4

n 1 2 2
m 3 2 3
Mg 56

Chi c6 cdp nghiém n =2, m =3 --> Mg = 56 1a phu hgp. Vay R 1a Fe
CTHH: FeCOs3

Bai 6: Cho 5,25¢g mudi cacbonat cua kim loai M tac gh_mg hét véi HNO:s, vthu duoc
0,336 lit khi NO va V lit CO,. Xac dinh cong thirc muoi va tinh V. (biét thé tich céac
khi dugc do ¢ dktc)

Pap s6: Giai tuong ty bai 3 ---> CTHH 13 FeCO3
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Bai 7: Hoa tan 2,84 gam hdn hop 2 mubi CaCOs va MgCO; bang dung dich HCI du
thu duoc 0,672 lit khi CO, (dktc). Tinh thanh phan % sé mol mdi mubi trong hdn hop.

Bai giai

Céac PTHH xay ra:

CaCO; + 2HCl — CaCl, + CO> + H, O O

MgCOs + 2HCl —— MgCL, + CO, + H,O @

Tir (1) va (2) = iy = nco, = 022742 ~ 0,03 (mol)

Goi x la thanh phan % s6 mol cia CaCO; trong hdn hop thi (1 - x) 14 thanh phan %
s0 mol cua MgCOs.

Ta cd M 2musi = 100x + 84(1 - x) =

284 =067

5

— % s6 mol CaCOs = 67% ; % sb mol MgCO; = 100 - 67 = 33%.

Bai 8: Hoa tan 174 gam hdn hop gém 2 mubi cacbonat va sunfit cua cung mot kim
loai ki€ém vao dung dich HCI du. Toan bd khi thoat ra dugc hap thu t61 thiéu bdi 500
ml dung dich KOH 3M.

a/ Xac dinh kim loai kiém.

b/ Xac dinh % s6 mol mdi mubi trong hdn hop ban dau.

Bai giai

cac PTHH xay ra:

M.COs + 2HCI — 2MCl + CO, + H,O @

M,SO; + 2HCl — 2MCl1 + SO, + H, O @

Toan bd khi CO, va SO, hap thu mot luong téi thiéu KOH — san pham 1a mudi
axit.

CO; + KOH — KHCO; ®

SO, + KOH —— KHSO; &

Tu (1), (2), (3) va (4)

500.3
SUY Ta: N2 muéi = N2 khi = NKOH = 1000 = 1,5 (mol)

174

=116 (g/mol) > 2M + 60 < M <2M + 80

- M 2mubi =

b

— 18 <M <28, vi M 1a kim loai kiém, vy M = 23 1a Na.
106+126

b/ Nhan thiy M 2 muéi = =116 (g/mol).
— % NNa, cO5 =NNa, 50; = 50%.
CHUYEN DE 9:

DUNG DICH BAZO TAC DUNG VOI MUOL.
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Bai tap: Cho tir tir dung dich NaOH (hoac KOH) hay Ba(OH), (hoac Ca(OH),) vao
dung dich AICIs thi ¢6 cac PTHH sau.
3NaOH + AICl; — AI(OH); + 3NaCl (D
NaOH 4 + AI(OH); —— NaAlO, + 2H,O (»)
4NaOH + AIClzs —— NaAlO, + 3NaCl + 2H,O 3)
va:
3Ba(OH), + 2AIClz; —— 2AI(OH); + 3BaCl, (1)
Ba(OH); ¢« + 2AI(OH); —— Ba(AlO:) + 4H,O (%)
4Ba(OH), + 2AICL —— Ba(AlOy), + 3BaCly + 4H,0 ()

Nguoc lai: Cho tur tr dung dich AlICl; vao dung dich NaOH (hodc KOH) hay
Ba(OH); (hoac Ca(OH),) chi c6 PTHH sau:

AICl; + 4NaOH —— NaAlO, + 3NaCl + 2H.O
va 2AICl; + 4Ba(OH); ----> Ba(AlO;), + 3BaCl, + 4H,0
Bai tap: Cho tur tr dung dich NaOH (hoac KOH) hay Ba(OH), (hodc Ca(OH),) vao
dung dich Al>(SO4)s thi c6 cac PTHH sau.
6NaOH +  Alx(SO4); —— 2AI(OH)s + 3NaSO4(D)
NaOH 4 + Al(OH); —— NaAlO, + 2H.O0
8NaOH + Al(SOs4)3; —— 2NaAlO; + 3NaxSOs + 4H,O )
Va:
3Ba(OH), + Alx(SO4)s —— 2AI(OH); + 3BaSO, (1)
Ba(OH), ¢« + 2Al(OH); —— Ba(AlO2) + 4H,O (2
4Ba(OH), + Alx(SO4)3 —— Ba(AlO»), +3BaS0s +4H,O 3)

Nguoc lai: Cho tu tir dung dich Al2(SOs4)3 vao dung dich NaOH (hoac KOH) hay
Ba(OH), (hoac Ca(OH),) thi c6 PTHH nao xay ra?

Alx(SO4)3 + 8NaOH —— 2NaAlO> + 3NaSOs + 4H,0 GV
Alx(SOs); + 4Ba(OH). —— Ba(AlO,), + 3BaSO4 +4H,O GV

M6t s6 phan tng diic biét:

NaHSOj4 gy + NaAlO; + HO —— AI(OH); + Na;SOq4

NaAlO; + HCI + H. O —— AI(OH); + NaCl

NaAlO; + CO; + H,O —— Al(OH); + NaHCO3

Bai tap ap dung:

Bai 1: Cho 200ml dung dich NaOH vao 200g dung dich Alx(SO4)3 1,71%. Sau phan
ung thu dugc 0,78g két tua. Tinh nong dd mol/l ciia dung dich NaOH tham gia phan
ung.

Pap sb:

TH;: NaOH thiéu

S6 mol NaOH = 3s6 mol AI(OH); = 3. 0,01 = 0,03 mol ---> Cninaon = 0,15M

TH>: NaOH du ---> CyvNaoH = 0,35M
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Bai 2: Cho 400ml dung dich NaOH 1M vao 160ml dung dich hon hop chtra
Fex(S04)3 0,125M va Alx(SOa); 0,25M. Sau phan ung tach két tia dem nung dén khoi
lwong khong ddi duge chat rin C.

a/ Tinh my4n c.

b/ Tinh ndng d6 mol/l ciia mubi tao thanh trong dung dich.

Dap sb:

a/ megnc = 0,02 . 160+ 0,02 . 102 = 5,24¢g

b/ Né)ng do cua Na,SO4=0,18 : 0,56 =0,32M va néng do cua NaAlO, =0,07M

Bai 3: Cho 200g dung dich Ba(OH)2 17,1% vao 500g dung dich hon hop
(NH4)2S04 1,32% va CuSOa 2%. Sau khi ket thuc tat ca cac phan tng ta thu dugc khi
A, két tia B va dung dich C.

a/ Tinh thé tich khi A (dktc)

b/ Lay két tua B rira sach va nung ¢ nhiét cao dén khéi luong khong d6i thi dugc
bao nhiéu gam ran?

¢/ Tinh ndng dd % cua cac chét trong C.

Dap sb:

a/ Khi A 1a NH; c6 thé tich 1a 2,24 lit

b/ Khéi lugng BaSO4 = 0,1125 . 233 = 26,2g va mcuo = 0,0625 . 80 = 5¢

¢/ Khéi lugng Ba(OH), du = 0,0875 . 171 = 14,96g

mas = Tong khdi lugng cac chat dem tron - mié wa - Mini

mgq = 500 + 200 — 26,21 — 6,12 — 1,7 = 666¢g

Nong d6 % cua dung dich Ba(OH), = 2,25%

Bai 4 Cho mét mau Na} vao 200ml dung dich7A1C13 thu duoc 2,8 lit kl}i ((jIktC) va
mot két tia A. Nung A dén khoi lugng khong doi thu duge 2,55 gam chat ran. Tinh
nong do mol/l cua dung dich AICI; .

Huong dan:

Men: ALO; --> 56 mol ctia ALO; = 0,025 mol ---> s6 mol AI(OH); = 0,05 mol

s6 mol NaOH = 2s6 mol Hz = 0,25 mol.

TH;: NaOH thiéu, chi c6 phan tng.

3NaOH + AICl; ---> AI(OH); + 3NaCl

Khong xay ra vi s6 mol AI(OH); tao ra trong phan tmg > s6 mol AI(OH); dé cho.

THa2: NaOH du, ¢6 2 phan rng xay ra.

3NaOH + AICl; ---> AI(OH); + 3NaCl

0,15 0,05 0,05 mol
4ANaOH +  AICls -—> NaAlO; + 3NaCl + H,0
(0,25 - 0,15) 0,025

Téng s6 mol AICI; phan tng & 2 phuong trinh 13 0,075 mol
---->Nbng d¢ cua AICL; = 0,375M

Bai 6: Cho 200ml dung dich NaOH x(M) tac dung v6i 120 ml dung dich AICl3 1M,
sau cung thu dugc 7,8g két taa. Tinh tri s0 x?
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Pap sb:

TH;: Nong do AICL = 1,5M

TH»: Néng do AICL = 1,9M

Bai 7: Cho 9,2g Na vao 160ml dung dich A ¢6 khdi luong riéng 1,25g/ml chira
Fex(SOV4)3 0,125M va Alx(SO4)3 0,25M. Sau khi phan tng ket thiic nguoi ta tach ket
tua va dem nung nong dén khoi lugng khong doéi thu dugc chat ran.

a/ Tinh khéi luong chét ran thu dugc.

b/ Tinh néng do % cua dung dich mubi thu duoc.

Pap sb:

a/ "Fe,O3 = 3,2g va mAl,O3; = 2,04g.

b/ Nong d6 % cua cac dung dich 1a: C%(Na,SO4) = 12,71% va C%(NaAlO,) =
1,63%

CHUYEN DE 10:

HAI DUNG DICH MUOI TAC DUNG VOI NHAU.
Cong thire 1:
Mudi + Mubi ---> 2 Mubi méi
Diéu kién:
Mudi phan mg: tan hodc tan it trong nudec.
San pham phai c6 chat:
+ Két tia.
+ Hodc bay hoi
+ Hodc chit dién li yéu. H,O
Vidu: BaCl, + Na;SOg4 ---> BaSO4 + 2NaCl
Cong thire 2:
Cac mudi cia kim loai nhom, kém, sét(III) ---> (Goi chung la mubi A
Phan {mg v6i cac mudi c6 chira céc gbe axit: COs, HCOs, SO3, HSO3, S, HS, AlO; -
--> Goi chung la muoi B.
Phdn wrng xdy ra theo quy luat:
Mudi A + H,0 ----> Hidroxit ¢ + Axit
Axit + Mubi B --—--> Mudi méi + Axit méi.
Vi du: FeClz phan tng véi dung dich Na,COs
2FeCl; + 6H,0 ----- > 2Fe(OH); + 6HCI
6HCI + 3Na,COs3 ---> 6NaCl +3CO; + 3H,O

PT tong hop:

2FeCls + 3H,0 + 3NaxCO;3 ---> 2Fe(OH); + 3CO; + 6NaCl.
Cong thtrc 3:

Xay ra khi gip sit, phan tng xdy ra theo quy tac 2.

Vi du:
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AgNO; + Fe(NO3), ---> Fe(NOs)s + Ag.

Bai 1: Cho 0,1mol FeCl; tac dung hét v6i dung dich Na,COs du, thu dugc chat khi
B va két tia C. Pem nung C dén khoi luong khong d6i thu duogc chét ran D. Tinh thé
tich khi B (dktc) va khdi lugng chat rén D.

bap s0:

Thé tich khi CO> 1a 3,36 lit

Rén D 1a Fe;O5 c6 khdi luong 13 8¢

Bai 2: Tron 100g dung dich AgNOs 17% vo1 200g dung dich Fe(NO3)2 18% thu

duoc dung dich A c6 khdi luong riéng (D = 1,446g/ml). Tinh ndng do mol/l cua dung
dich A.

Daép sb:

Dung dich A gébm Fe(NOs), 0,1 mol va Fe(NO3); 0,1 mol.

Nong d6 mol/l ctia cac chét 1a: Cm(Fe(NOs)2) = Cm(Fe(NOs)3) = 0,5M

Bai 3: Cho 500ml dung dich A gém BaCl, va MgCl, phan tmg v6i 120ml dung
dich Naz§04 0,5M Qu’, thu duoc 11,65 g‘két tua. Pem phan glung dich ¢6 can thu duoc
16,77g hon hgp muodi khan. Xéac dinh ndng do mol/I cac chat trong dung dich.

Huéng dan:

Phan tng ctia dung dich A véi dung dich Na,SOs.

BaCl, + Na;SO4 ----> BaSO,4 + 2NaCl

0,05 0,05 0,05 0,1 mol

Theo (1) s6 mol BaCl, tréng dd A 13 0,05 mol va sé mol NaCl= 0,1 mol.

S6 mol Na;SO4 con du 12 0,06 — 0,05 = 0,01 mol

$6 mol MgCl, = 1&77= 00191542 01385 _ 0,1 mol.

Vay trong 500ml dd A ¢6 0,05 mol BaCl, va 0,1 mol MgCl..

--->Nong d6 ctia BaCl, = 0,1M va ndng do ctia MgCl = 0,2M.

Bai 4: Cho 31,84g hon hop NaX, NaY (X, Y la 2 halogen ¢ 2 chu ki lién tiép) vao
dung dich AgNO;3 du, thu dugc 57,34g két tua. Tim cong thirc cua NaX, NaY va tinh
thanh phan % theo khéi lugng cia mdi mudi.

Huéng dan;
* TH;: X 1a Flo(F) --> Y 1a Cl. Vay két tua 1a AgCl.
Hdn hop 2 mubi can tim 12 NaF va NaCl
PTHH: NaCl + AgNOs ---> AgCl + NaNO;
Theo PT (1) thi nnact = nager = 0,4 mol ---> %NaCl = 73,49% va %NaF = 26,51%.
* TH2: X khong phai 1a Flo(F).
Goi NaXx 1a cong thirc dai dién cho 2 mudi.
PTHH: Nax + AgNOs;---—> Agx + NaNO;

23+ X) (108 + X)

31,84¢g 57,34¢g
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Theo PT(2) ta co: == =108+ X~ % —83.13
31,84 57,34

Vay hdn hop 2 mubi can tim 1a NaBr va Nal ---> %NaBr = 90,58% va %Nal =
9,42%

Bai 5: Dung dich A chira 7,2g XSO4 va Y2(SOa)s. Cho dung dich Pb(NO:); tac
dung véi dung dich A (vira du), thu dugc 15,15g két tua va dung dich B.

a/ Xéac dinh khéi luong mudi c¢6 trong dung dich B.

b/ Tinh X, Y biét ti 1¢ s0 mol XSO4 va Y2(SO4)s trong dung dich A 142 : 1 va ti 1¢
khoi lugng mol nguyén trcia X vaY 1a 8 : 7.

Huéng dan:

PTHH xay ra:

XS04 + Pb(NO3)2 ---> PbSO4 + X(NO3)2

X X X mol
Y2(S0O4)3 + 3Pb(NO3)2 ---> 3PbSO4 + 2Y(NO3)3
y 3y 2y

Theo PT (1, 2) va dé cho ta co:
Mih muéi = (X+96)x + (2Y+3.96)y=7,2 (I)--->Xx+2Y.y=24

Téng khéi lugng két tiia 1a 15,15g --> S6 mol PbSO4 = x + 3y = 15,15/303 = 0,05
mol

Giai h¢ ta dugc: Mmuéi trong da B = 8,68

(c6 thé ap dung dinh luat bao toan khéi luong)
Theo dé ra va két qua cta cu a ta co:
x:y=2:1

X:Y=8:7

x +3y=0,05

Xx+2Yy=24

--—>XlaCuvayYlaFe

Vay 2 mubi can tim 1a CuSO4 va Fea(SO4)s.

Bai 6: Co 1 lit dung dich hdn hop gdm Na,COs 0,1M va (NH4).CO;3 0,25M. Cho
43g hon hop BaCl, va CaCl, vao dung dich trén. Sau khi cac phan ng ket thic thu
duoc 39,7g két tia A va dung dich B.

a/ Chtrng minh mudi cacbonat con du.

b/ Tinh thanh phan % theo khéi luong cac chat trong A.

¢/ Cho dung dich HCI du vao dung dich B. Sau phan trng ¢6 can dung dich va nung
chat ran con lai t6i khoi lugng khong d6i thu dugce ran X. Tinh thanh phan % theo
khoi lugng ran X.

Huéng dan:

bé chiing minh mudi cacbonat du, ta chirng minh Mmuéi phan ng < Mmuéi ban diu

Ta ¢6: S6 mol Na,CO;3 = 0,1 mol va sé mol (NH4)2CO;3 = 0,25 mol.

Tong s6 mol CO; ban déu = 0,35 mol
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Phan tmg tao két taa:

BaCl; + CO3 ----> BaCOs + 2Cl

CaCl, + CO3 ---> CaCOs + 2Cl

Theo PTHH ta thdy: Tong s6 mol COs phan ting = (43 —39,7) : 11 =0,3 mol.
Vay s6 mol CO; phan tmg < s6 mol CO;3 ban dau.---> s6 mol CO; du
b/ Vi COs du nén 2 mubi CaCl, va BaCl phan Gng hét.

Mmuéi kétia = 197X + 100y = 39,7

Téng s6 mol Cl phan tmg=x+y =0,3

-—->x=0,vay=0,2

Két tiia A c6 thanh phan: %BaCO; = 49,62% va %CaCO; = 50,38%
¢/ Chat rén X chi c¢6 NaCl. ---> %NaCl = 100%.

CHUYEN PE 11:
BAI TOAN HON HOP KIM LOAL

Thwong gap dudi dang kim loai phan &ng véi axit, baze, muoi va véi nuée.

Y nghia:
K|Ba|Ca|Na|Mg| Al |Zn|Fe|Ni|Sn|Pb| H|Cu|Ag|Hg|Au|Pt
- ~ o N— —— — ~
+ O2: nhiét d6 thuong O nhiét d6 cao Kho6 phan ung

K|Ba|Ca|Na|Mg| Al |Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg|Au|Pt

J
Y "

Tac dung véi nudc Khong tac dung véi nude ¢ nhié¢t 4o thuong

K|Ba|Ca|Na|Mg| Al |Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg|Au|Pt

— _/
—~ Y

Tac dung vdi cac axit thong thuong giai phong Hidro  Khong tac dung.

K|Ba|Ca|Na|Mg| Al |[Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg|Au|Pt

—
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Kim loai dtmg trudc day kim loai dting sau ra khoi mubi

K|Ba|Ca|Na|Mg| Al |Zn|Fe|Ni|Sn|Pb|H|Cu|Ag|Hg| Au|Pt

— N -~/
Y YT
H2, CO khong khir dugc oxit khtr dugc oxit cac kim loai nay & nhi¢t do cao
Chu y:

Cac kim loai ding truéc Mg phan ung voi nudc 6 nhiét do thuong tao thanh dd
Kiém va giai phong khi Hidro.

Trir Au va Pt, cac kim loai khac déu co thé tac dung vé1 HNO3 va H,SO4 dac nhung
khong giai phong Hidro.

Y NGHIA CUA DAY HOAT BPONG HOA HOC
K Na Ba Ca Mg Al Zn Fe Ni Sn Pb H Cu Hg Ag Pt Au

Dy dugc sip xép theo chiéu giam déan tinh hoat dong hoa hoc (tir trai sang phai)
Mt s kim loai vira tac dung duoc véi axit va voi nuoc: K, Na, Ba, Ca
Kim loai + H,O ----> Dung dich bazo + H;
Kim loai vira tac dung voi axit, vira tac dung voi bazo: (Be), Al, Zn, Cr
2A +2(4 —n)NaOH + 2(n — 2)H,0 ---> 2Nas - ,AO> + nH»
Vi du: 2A1 + 2NaOH + 2H,0 ----> 2NaAlO,+ 3H;
2Al + Ba(OH); + 2H,0 ----> Ba(AlO;) + 3H»

Zn + 2NaOH ---> Na,ZnO> + H»

Zn + Ba(OH), ---> BaZnO; + H;
Kim loai dimg trude H tac dung véi dung dich axit HC1, H,SO4 loding tao mudi va

giai phong Ho.
Kim loai + Axit ----> Mudi + H,
Luu ¥: Kim loai trong mudi c6 hod tri thap (d6i voi kim loai da hoa tri)

Ké tir Mg tro di kim loai dimg truée day duogc kim loai dimg sau ra khoi mudi cia
chung. theo quy tac:

Chat khtr manh + chét oxi hda manh —— chat oxi hoa yéu + chat khtr yéu.

Luu ¥: nhimg kim loai dau déy (kim loai tic dung dugc véi nudce) thi khong tuan
theo quy tac trén ma nd xay ra theo cac budc sau:

Kim loai kiém (hodc kiém thd) + HO —— Dungdichbazo + H,
Sau d6: Dung dich bazo + dung dich mudi —— Mudi méi + Bazo méi (*)
Diéu kién(*): Chét tao thanh phai c6 it nhat 1 chat két taa (khong tan).
VD: cho Ba vao dung dich CuSOs.
Trudc tién: Ba + 2H.O —— Ba(OH) + H:
Ba(OH), + CuSOs —— Cu(OH), +  BaSO4
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Pac biét: Cu + 2FeCls ---> CuCl, + 2FeCl,
Cu + Fex(S04)3 ---> CuSOs4 + 2FeSO4

CAC BAI TOAN VAN DUNG SO MOL TRUNG BINH
VA XAC PINH KHOANG SO MOL CUA CHAT.
1/ B4i vé6i chat khi. (hdn hop gdm c6 2 khi)
Khdi lugng trung binh cia 1 lit hdn hop khi ¢ dktc:

MTB = MV+MyV,

22,4V

Khéi lugng trung binh cua 1 mol hdn hop khi ¢ dktc:
MTB = MNh+M,V,

14

Hoic: MTB = m:0m (413 tong sé mol khi trong hén hop)

n

Hoic: MTB = Mu:0=0  (x1a % ctia khi thit nhat)

1

Hodc: Mt = dnnnix . Mx

2/ Dbi véi chit ran, 16ng. MTB ciahh = =

Tinh chét 1:
Mg caanh €6 gia tri phu thudce vao thanh phan vé lugng cac chat thanh phan
trong hon hop.
Tinh chit 2:

M8 cia v ludn nam trong khoang khdi lugng mol phén tir ctia cc chat thanh
phan nho nhat va 16n nhat.

Mmin < npp < Mmax
Tinh chét 3:

Hon hop 2 chit A, B ¢6 Ma < Mg va ¢6 thanh phan % theo s6 mol 1a a(%) va
b(%)

Thi khoang x4c dinh s6 mol ctiia hdn hop 1a.
oS o S

Gia str A hodc B ¢6 % = 100% va chat kia ¢ % = 0 hodc nguoc lai.

Luuy:

- V61 bai toan lrlcx)n’ hop 2 chét A, B (chua biét sd mol) cung tac dung vo1 1 hodc ca 2
chat X, Y (da biet s6 mol). D€ biét sau phan ing da hét A, B hay X, Y chua. C6 thé
gia thiét hon hop A, B chi chtra 1 chat A hoac B

- V&i Ma < Mg néu hdn hop chi chira A thi:

nA =4 > Nhh = =
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~Nhu’ vay néu X, Y tac dung vé1 A ma con du, thi X, Y s€ ¢o du dé tac dung hét vai
hon hop A, B
V&i Ma < Mg, néu hdn hop chi chira B thi:

ng = 4 < MNhh = 3
Nhu vay néu X, Y tac dung chwa du voi B thi cling khong du dé tac dung hét véi
hon hop A, B.
Nghia 14 sau phan ing X, Y hét, con A, B du.

Vi du 1: Cho 22,2 gam hdn hop. gdm Fe, Al tan hoan toan trong HCI, ta thu dugc
13,44 lit H, (dktc). Tinh thanh phan % kho1 luong moi chat trong hon hop va khoi
lugng mudi clorua khan thu dugc.

Bai giai

Vi phan tng hoan toan nén ta c6 thé thay hdn hop Fe, Al bang kim loai twong
duong M c6 hod tri n. Goi x 1a s6 mol Fe trong 1 mol hon hop.

M =56x+27(1 -%)

n=2x+3(1-x)

PTHH: M + nHCl —— MCIQ + EHQ
22,2 22,2 222 n
M M M 2
Theo bai ra; 222" = NH, = 1344 _ 0,6 (mol)
M 2 22,4
22,2[2x +3(1-x)] _
[s6x+27(1-x0)]2
— x =0,6 mol Fe va 0,4 mol Al
M =0,6.56 +27.0,4 = 44,4 (g/mol)
% Fe= 2830 1000, = 75,67%
% Al=100 - 75,67 =24,33%
Tacod n =0,6.2+0,4.3 =2,4 (mol)
Khéi lugng mubi clorua khan:
m= 222 (3 +355. 1) =222+ 32224 205 — 648 gam.

M 44.4

Chi ¥ : C6 thé ap dung KLMTB cuia mot hon hop vao bai toan xac dinh tén kim
loai. Thong thuong do la bai toan hon hop hai kim loai thude 2 chu ky, hai phan
nhém ké tiép, ...

Vi d1.1, 2: Khi cho 3,1 gam hén hop hai kim loai kiém thudc hai chu ky lién tiép tac
dupg hét voi nu(:)c ta thu du’qc~1 ,12 1it H> (dktc). X4ac dinh hai kim loai va tinh thanh
phan % theo khoi lugng ctia hon hop.

Bai giai
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Vi phan tmg xay ra hoan toan nén ta c6 thé thay thé hdn hop hai kim loai kiém bang
mot kim loai trong duong 4 c6 hoa tri 1 (kim loai kiém)
24 +2H0 — 240H+H, ©

M2 0.1 (mol)

Theo (1) »> n4 =2ny,=2
22,4

31

— 4 == =31 g/mol

3

—>Na=23<4=31<K=39

Mit khac: 4 =31 = 23439, 56 mol hai chét bang nhau nghia 1a trong 1 mol hdn

hop mdi kim loai ¢6 0,5 mol. Thanh phan % khéi lugng:
% Na= 2222 100 =37,1% va % K = (100 - 37,1)% = 62,9%.

Nhén xét: Sir dung cic dai lugng trung binh s& cho phép ching ta giai quyét nhanh
cac bai tap hod hoc.

HON HQP KIM LOAI TAC DUNG VOI AXIT

Bai 1: Cho 10g hdn hop gom Zn va Cu tac dung voi dung dich axit H>SO4 loang thi
thu duoc 2,24 lit H, (dktc). Tinh thanh phan % vé khoi lugng cua moi kim loai trong
hon hop ban dau.

Dap so:

Bai 2: Hoa tan 5,2g hdn hop gdm Mg va Fe bang dung dich axit HCI 1M, thi thu
duogc 3,36 lit H» (dktc).

a/ Tinh thanh phan % theo khéi lugng mdi kim loai trong hén hop.

b/ Tinh thé tich dung dich axit HCI da dung.

Dap so:

a/

b/

Bai 3: Cho mot luong hdn hop gom Ag va Zn tac dung voi lugng du dung dich axit
HyS04, thu duge 5,6 lit khi H» (dktc). Sau phan ng thay con 6,25g mét chat ran
khong tan. Tinh thanh phan % vé khoi lugng moi kim loai trong hon hop.

Dap sb:

Bai 4: Hoa tan hoan toan 15,3g hdn hop gdm Mg va Zn bang dung dich axit HCI
IM thi thu duoc 6,72 lit H» (dktc).

a/ Xéc dinh khéi lugng mdi kim loai trong hon hop dau.

b/ Tinh thé tich dung dich axit HCI can dung.

Dap sb:

a/ mmg = 2,46g vamz, = 12,84g va b/ Vaanciim = 0,6 lit.

Bai 5: A 1a hdn hop gom: Ba, Al, Mg.
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Lay m gam A cho tac dung v6i nudc téi khi hét phan tmg thiy thoat ra 3,36 lit H,
(dktc).

Lay m gam A cho vao dung dich xuat du t6i khi hét phan tng thay thoat ra 6,72 lit
H> (dktc). Lay m gam A hoa tan bang mot luong vira di dung dich axit HCI thi thu
duoc mot dung dich va 8,96 lit H, (dktc).

Hay tinh m gam va thanh phan % theo khdi lugng ctia mdi kim loai trong hdn hop.

Pap sb:

m = 24,65¢g trong d6 mp, = 19,55g, ma1 = 2,7g, mv, = 2,4g.

Bai 6: Hoa tan hon hop gom Fe, Zn trong 500ml dung dich HCI1 0,4M dugc dung
dich A va 10,52g mudi khan.

a/ Tinh thanh phan % theo khéi lwong mdi kim loai.

b/ Tinh thé tich dung dich B gdm NaOH 0,02M va Ba(OH), can dung dé trung hoa
dung dich A.

Dap sb:

a/ %Fe =46,28% va %Zn = 53,72%

b/ Vaas = 1(lit)

Bai 7: Hoa tan hét 12g hon hop A gém Fe va kim loai M (hod tri I khong d6i) vao
200ml d}mg dich HCI 3,5M thu duoc 6,72 lit khi (dktc). Mat khac lay 3,6g kim loai
M tan hét vao 400ml dung dich H>SO4 nong d¢ 1M thi H>SO4 con du.

a/ Xac dinh kim loai M.

b/ Tinh thanh phan % theo khéi luong ctia Fe, M trong hdn hop.

Pap sb:

a/ M 1a Mg.

b/ %Mg = 30% va %Fe = 70%.

Bai 8: Hoa tan hét 11,3g hdn hop A gém Fe va kim loai R (hoé tri I khong d6i) vao
300ml d}mg dich HCI 2,5M thu duoc 6,72 lit khi (dktc). Mat khac lay 4,8g kim loai
M tan hét vao 200ml dung dich H>SO4 nong o 2M thi H>SO4 con du.

a/ Xac dinh kim loai R.

b/ Tinh thanh phan % theo khéi lugng cta Fe, R trong hdn hop.

Pap sb:

a/ vab/

Bai 9: Hoa tan hét 12,1g hdn hop A gém Fe va kim loai M (ho4 tri 11 khér}g doi)
vao 150ml dung dich HC1 3M thi thu dugc 4,48 lit khi (dktc). Mat khac mudn hoa tan

hét 4,87 5g kim loai M thi can phal dung 100ml dung dich H.SO4 0,75M, dung dich
thu dugc khong lam ddi mau giay quy.

Bai 10: Hon hop A gdm Mg va kim loai M hoa trj III, dting trudce hidr6 trong day
hgat dong hod hoc. Hoa tan‘hoém toan 1,275 g A vao 125ml dd B chira dong thoi HCI
noéng d6 Ci(M) va HaSO4 nong do C2(M). Thay thoat ra 1400 ml khi H» (¢ dktc) va
dd D. B¢ trung hoa hoan toan lugng a xit du trong D can dung 50ml dd Ba(OH), 1M.
Sau khi trung hoa dd D con thu dugc 0,0375mol mdgt chat ran khong hoa tan trong
HCI.

a/ Viét cac PTPU xay ra.
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b/ Tinh C; va C; cua dd B.

¢/ Tim NTK ciia kim loai M (Awm) va khéi luong mdi kim loai trong hdn hop A dem
thi nghiém.

Biét rang dé hoa tan 1,35g M can dung khong qua 200ml dd HCI 1M.

Huéng dan giai:

a/ cac PTHH xay ra.

Mg + 2H — Mg¥ + H» (1)

2M + 6H" — 2M*  +  3H (2)

Trong dd D ¢6 cac Ion: H'du, Cl', S04, Mg*, M3,

Trung hoa dd D bing Ba(OH),.

H + OH —— HO 3)

Ba>* + S04 ——  BaSOq 4)

Theo bai ra ta co:

S6 mol OH" = 2 s6 mol Ba(OH), =0,05 . 1 .2=0,1 mol
S6 mol Ba* = sé mol Ba(OH), = 0,05 mol.

b/ S6 mol H* trong dd B=0,125C; + 2.0,125C;

s6 mol H* tham gia c4c phan tmg (1,2,3) 13: 0,0625 . 2+ 0,1 = 0,225 mol
( Vi s6 mol ciia H, thoat ra = 0,0625 mol )

Taco: 0,125C; + 2.0,125C; = 0,225 (*)

Mat khac , s6 mol Ba2* = 0,05 mol > s mol cia BaSO4 = 0,0375 mol.
Nhu vy chimg t6 SO42 d3 phan Gng hét va Ba2* con du.

Do d6 s6 mol ciia SO4* = s mol ctia BaSO4 = 0,0375 mol.

Nén ta ¢co né)ng do mol/ it ciia dd H,SOg4 1a: C, = 0,0375: 0,125 =0,3M

Vi s6 mol ctia HoSO4 = s6 mol caa SO+ = 0,0375 (mol)

Thay va ( *)taduoc: C; = 1,2M

¢/ PTPU hoa tan M trong HCI.

2M + 6HCl —— 2MClz + 3H> (5)

S6 mol HC1=0,2 x 1 =10,2 mol

Theo (5): S6 mol ctia kim loai M < 0,2 : 3 (Vi theo bai ra M bj hoa tan hét)
Dod6o NTK cuaM la: Am > 1,35:(0,2:3)=20,25

Vi M la kim loai ho4 tri III nén M phai la: Al (nh6m)

Goi x, y 1an luot 14 s6 mol cia Mg va Al trong 1,275 g hdn hop A

Tacd: 24x + 27y = 1,275 ()

Theo PT (1,2): x+ 1,5y = 0,0625  (II)

Giai hé pt (I) va (II) ta dugce: x =y = 0,025.

Vay khéi luong ctia cac chat trong hon hop 1a: mvg = 0,6 g va mai = 0,675 g.
Bai 11: Cho 9,86g hdn hop gom Mg va Zn vao 1 coc chtra 430ml dung dich HoSO4

1M lodng. Sau khi phan tng hoan toan, thém tlep vao cdc 1,2 lit dung dich hon hop
gém Ba(OH), 0,05M va NaOH 0,7M, khudy déu cho phan trng hoan toan, ri loc lay
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ké't,tﬁa va nung noéng dén khoi lugng khong d6i thi thu duoc 26,08g chét ran. Tinh
khoi1 lvgng moi kim loai trong hon hop dau.

Huéng dan;

Pit s6 mol Mg va Znla x va y.

Ta cé: 24x + 65y =9,86 ()

S6 mol H2804 = 043.1= 0,43 mol

bat HX 1a cong thue twong duong cua HoSO4 ---> nux = 2nu, so, = 0,43.2 = 0,86
mol

S6 mol Ba(OH), = 1,2 . 0,05 = 0,06 mol

6 mol NaOH = 0,7 . 1,2 = 0,84 mol

bat ROH la cong thuc tung duong cho 2 bazo da cho.

Ta c6: nron = 2nBaon), + Nnaon = 0,06.2 + 0,84 = 0,96 mol

PTHH xay ra

Gia str hon hop chi chira minh Zn --->x = 0.

Vay y=9,86: 65=0,1517 mol

Gia sir hon hop chi Mg --->y =0

Vay x=9,86 : 24 = 10,4108 mol

0,1517 < nhh kim 10ai < 0,4108

Vix >0 vay>0nén sé mol axit tham gia phan tmg véi kim loai la:

0,3034 < 2x + 2y < 0,8216 nhan thiy luong axit di dung < 0,86 mol.

Vay axit du --> Do d6 Zn va Mg d4 phan tng hét.

Sau khi hoa tan hét trong dung dich c6.

x mol MgXs ; y mol ZnX> ; 0,86 — 2(x + y) mol HX va 0,43 mol SOs.

Cho dung dich tac dung voi dung dich bazo.

HX + ROH ---> RX +  HO.

0,86 —-2(x+y) 0,86 —-2(x+Yy) mol
MgX, + 2ROH ----> Mg(OH), + 2RX
X 2x X mol
ZnX> +  2ROH ----> Zn(OH), +2RX
y 2y y mol

Ta ¢ nroH da phan g = 0,86 — 2(x +y) + 2x + 2y = 0,86 mol
Vay nrow de = 0,96 — 0,86 = 0,1mol
Tiép tuc c6 phan tmg xay ra:

Zn(OH), + 2ROH ----=> R»Zn0O; + 2H,0

bd: y 0,1 mol
Pu: yi 2y mol
con:y —yi 0,1 -2yi mol

( bidu kién: y > yi)
Phan tmg tao két tua.
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Ba(OH) + H»SO4 ---> BaSOs + 2H>O

bd: 0,06 0,43 0 mol
pu: 0,06 0,06 0,06 mol
con: 0 0,43 - 0,06 0,06 mol
Nung két taa.

Mg(OH); ----- > MgO + HxO

X X mol

Zn(OH); ------- > 7/nO + H,O

y—Yi y—Yi mol

BaSQj4 ----> khong bi nhiét phan huy.

0,06 mol

Ta co: 40x + 81(y — y1) + 233.0,06 = 26,08

—->40x + 81(y—y1)=12,1 (D)

Khiy -y =0-->y=y; tathiy 0,1 —2y; > 0 --->y; < 0,05

Vay 40x = 12,1 --->x=12,1 : 40 =0,3025 mol

Thay vao (I) ta dugc y = 0,04 (y =y1 < 0,05) phu hgp

Vay myg =24 . 0,3025 = 7,26g va mz, = 65 . 0,04 = 2,6¢g
Khiy—y;>0-->y>ytacd0,] -2y =0 (vi nron phan tng hét)
---->y; = 0,05 mol, thay vao (II) ta dugc: 40x + 81y = 16,15.

Giai hé phuong trinh (I, II) --->x = 0,38275 vay = 0,01036

Két qua y <y (khong pht hop voi diéu kiény > y1 ) ---> loai.

HON HQP KIM LOAI TAC DUNG VOINUOC VA BAZO
Bai 1: Hoa tan hoan toan 17,2g hon hop gom kim loai kiém A va oxit ciia nd vao
1600g nudc duge dung dich B. Co can dung dich B dugc 22,4¢g hidroxit kim loai
khan.

a/ Tim kim loai va thanh phan % theo khéi lwong mdi chat trong hén hop.
b/ Tinh thé tich dung dich H,SO4 0,5M can dung dé trung hoa dung dic B.
Huéng dan:
Goi cong thirc ctia 2 chat da cho 1a A va AxO.
a, b 1an lugt 14 s6 mol ciia A va A20
Viét PTHH:
Theo phuong trinh phéan tng ta co:
a.Ma+b(2Ma +16)=17,2 (I)
(a+2b)(Ma+17)=22,4 (1I)
Lay (I) — (I): 17a+ 18b =52 (*)
Khéi lugng trung binh cua hdn hop:
Mt =172:(a+Db)
Tuong duong: Mts= 18.17,2 : 18(a + b).
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Nhén thay: 18.17,2 : 18(a+b) < 18.17,2 : 17a+ 18b=18.17,2 : 5,2
---> Mt < 59,5

Ta c6: Ma <59,5 <2Ma + 16 ---> 21,75 <Ma < 59,5.
Vay A c6 thé 1a: Na(23) hoic K(39).

Giai hé PT toan hoc va tinh toan theo yéu cau cua dé bai.
Pap sb:

a/

Vi A 1a Na thi %Na = 2,67% va %Na,O0 = 97,33%

Véi A 1a K thi %K = 45,3% va %K,0 = 54,7%

b/

TH: A l1a Na ----> Vg axit = 0,56 lit

TH: Ala K ----- > Vdd axit = 0,4 lit.

Bai 2: Hoa tan hoan toan 3,1g hdn hop 2 kim loai kiém trong nudc thu duge dung
dich A. bé trung hoa dung dich A phai dung 50ml dung dich HCI 2M, sau phan tng
thu dugc dung dich B.

a/ Néu ¢o can dung dich B thi s& thu dugc bao nhiéu gam hon hop mubi khan?

b/ Xac dinh 2 kim loai kiém trén, biét rang ti 18 s6 mol cua chung trong hdn hop 13
l1:1.

Pap sb:

a/ mmuséi = 6,65¢

b/ 2 kim loai d6 la: Na va K.

Bai 3: Cho 6,2g hdn hop 2 kim loai kiém thudc 2 chu ky lién tiép trong bang tuan
hoan phan tng véi H>O du, thu dugc 2,24 lit khi (dktc) va dung dich A.

a/ Tinh thanh phan % vé khdi lugng timg kim loai trong hdn hop ban dau.

b/ Suc COz vao dung dich A thu dugc dung dich B. Cho B phan tmg v6i BaCl, du
thu dugc 19,7g két tua. Tinh the tich khi CO; da bi hap thu.

Huéng dan:

a/ Pt R 1a KHHH chung cho 2 kim loai kiém d4 cho

Mg 1a khéi lugng trung binh ctia 2 kim loai kiém A va B, gia stt Ma < Mg
-—->Ma<Mr<Msg.

Viét PTHH xay ra:

Theo phuong trinh phan tng:

nr = 2nu,= 0,2 mol. ---->Mr =6,2: 0,2 =31

Theo dé ra: 2 kim loai nay thudc 2 chu ki lién tiép, nén 2 kim loai do la:
A la Na(23) va B 1a K(39)

b/ Ta ¢6: nrog=nr = 0,2 mol

PTHH xay ra:

CO> + 2ROH ----> R>CO; + H,O

COz + ROH ---> RHCO3
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Theo bai ra khi cho BaCl, vao dung dich B thi c6 két tha. Nhu vay trong B phai co
R>CO; vi trong 2 loai muoi trén thi BaCl, chi phan g vd1 R,CO3; ma khong phan
ung vdi RHCO:s.

BaCl, + R,CO3 ----> BaCOs + RC1

--->1Nco, = NR, COo;= NBaco,= 19,7 : 197 = 0,1 mol ----> Vo, = 2,24 lit.

Bai 4: Hai kim loai kiém A va B c6 khdi luong bang nhau. Cho 17,94g hdn hop A
va B tan hoan toan trong 500g H>O thu dugc 500ml dung dich C(d = 1,03464g/ml).
Tim A va B.

Bai 5: Mot hén hop X gom 2 kim loai A, B thugc 2 chu ki lién tiép trong bang tuin
hoan, c6 khoi lugng 1a 8,5g. Cho X phan tng hét voi nude cho ra 3,36 lit khi Ha(dktc)

a/ Xéc dinh 2 kim loai va tinh khéi lwgng mdi kim loai trong hon hop dau.

b/ Thém vao 8,5g hdn hop X trén, 1 kim loai kiém thd D dugc hdn hop Y, cho Y
tac dung voi nudce thu duoe dung dich E va 4,48 lit khi H, (dktc). C6 can dung dich E
ta dugc chat ran Z c6 khoi lugng 1a 22,15g. Xac dinh D va khoi lugng cta D.

Diép sb:

a/ mna = 4,6g va mx = 3,9¢.

b/ kim loai D 1a Ba. -->mpg. =6 85g

Bai 6: Hoa tan 23g mot hén hop gdm Ba va 2 kim loai kiém A, B thudc 2 chu ky ké
tiép nhau trong bang tuan hoan vao nudc thu dugc dung dich D va 5,6 lit H» (dktc).

Néu thém 180gnl dung dich Na>SO4 0,5M vao dung dich D thi chua két tha hét
dugc Ba(OH)2. Néu thém 210ml dung dich Na;SO4 0,5M vao dung dich D thi dung
dich sau phan g con du Na,SO4. Xéc dinh 2 kim loai kiém & trén.

Pap s6: 2 kim loai kiém 14 Na va K.

HON HOQP KIM LOAI TAC DUNG VOI DUNG DICH MUOL.
Thi du 1: Ngim thanh sit vao hdn hop dung dich gdm AgNO; va Cu(NOs),
Phan tng xay ra theo tht ty nhu sau:

* Mudi cua kim loai ¢6 tinh oxi hoa manh hon s& ( Ag> Cu) tham gia phan tng
trude v6i kim loai ( hodc noi cach khac 1a mudi cua kim loai hoat dong hoa hoc yéu
hon s€ tham gia phan ung trudce ).

Fe + 2AgNOs; —— Fe(NO3), + 2Ag

Fe + Cu(NO3) —— Fe(NOs3), + Cu

Bai tap ap dung:

1/ C6 200ml hén hop dung dich gobm AgNOs 0,IM va Cu(NO3)Y2 0,5M. Thém
2,24g bot Fe kim loai vao dung dich d6 khudy déu to1 phan tmg hoan toan thu duoc
chat rin A va dung dich B. a/ Tinh sO gam chét ran A.

b/Tinh npng d6 mol/lit ciia cac mudi trong dung dich B, biét rang thé tich dung dich
khong doi.

Huéng dan giai
Fe + 2AgNO; —— Fe(NOs3), + 2Ag (1)
Fe + Cu(NOs3); —— Fe(NO3), + Cu (2)
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S mol cua céac chit 1a: "Fe = 0,04 mol ; "AgNO3 = 0,02 mol ; "Cu(NO3), = 0,1 mol

Vi Ag hoat dong hod hoc yéu hon Cu nén mudi ctia kim loai Ag s& tham gia phan
ung véi Fe trude.

Theo ptr (1 ): "Fe (ptr ) = 0,01 mol ; Vay sau phan tmg ( 1 ) thi "Fe con lai = 0,03
mol.

Theo (pur (2 ): ta c6 "Cu(NO3), pir ="Fe con du = 0,03 mol.

Vay sau pu ( 2 ): "Cu(NO3)2 con du la=0,1 — 0,03 = 0,07 mol

Chat ran A gébm Ag va Cu

ma = 0,02 x 108 + 0,03 x 64 =4,08¢g

dung dich B gdm: 0,04 mol Fe(NOs); va 0,07 mol Cu(NO3), con du.

Thé tich dung dich khong thay d6i V = 0,2 lit

Vay ndng do mol/lit ciia dung dich sau cuing 1a:

CMm[cumN03),1de = 0,35M 5 Cwm[Fe03),1= 0,2M

2/ Cho 1,68 g Fe vao 200ml hon hop dung dich gém Cu(NOs); 0,15M va AgNO;
0,1M. Sau khi phan tng két thtic thu dugc chat ran A va dung dich B.

a/ Tinh khéi luong chat rin A.

b/ Tinh nong d6 mol/lit ciia dung dich B. Gia sir thé tich dung dich khong thay doi.

D/S: a/ ma=3,44¢g

b/ CM [ Cu(NO3) 5] =0 05M va CM Fe (NO3), ] 0,15M

Thi du 2: Cho hon th gom bot sat va k&m vao trong cing 1 éng nghiém (1 1o)
chtra dung dich AgNO:s.
Phéan ng x4y ra theo thu ty nhu sau: ,
Kim loai c¢6 tinh khir manh hon s€ tham gia phan trng trudc véi mudi.
Zn + 2AgNO3; —— Zn(NOs3), + 2Ag
Fe + 2AgNOs; @w —— Fe(NOs3)2 + 2Ag

Bai tap ap dung:

Nhiing 2 miéng kim loai Zn va Fe cung vao mot dng nghiém dung dung dich
CuSO4, sau mot thoi gian lay 2 m1eng kim loai ra thi trong dung dich nhan dugc biét
noéng do ctia mudi Zn gap 2,5 1an mudbi Fe. Bong thoi khdi luong dung dich sau phan
g giam so voi trude phan tmg 0,11g. Gia thiét Cu giai phong déu bam hét vao cac
thanh kim loai. Hay tinh khéi luong Cu bam trén mdi thanh.

Hudng dan giai:

- Néu khoi lugng thanh kim loai tdng = Miim 10 ai giai phong = Mkim lo ai tan
- Néu khoi luong thanh kim loai tdng = Mkim 1o ai tan = Mkim lo ai giai phong
Vi Zn hoat dong hoa hoc manh hon Fe. Nén Zn tham gia phan ing v61 mudi trudec.

Zn + CuSO4 ——> ZnSOs  + Cu (1)

X X X X (mol)
Fe + CuSO4 ——>  FeSOs + Cu (2

y y y y (mol)

Vi khoi lugng dung dich giam 0,11 g. Tuc la khdi lugng 2 thanh kim loai tang 0,11
g
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Theo dinh ludt bao toan khéi lugng ta cé: (160y — 152y) + (160x — 161x) = 0,11
Hay y—x=0,11 (1)
Mat khac: néng d6 mudi Zn = 2.5 lan né)ng do mubi Fe
* Néu la néng dd mol/litthitacd x:y = 2,5 (II) (Vi thé tich dung dich
khong do1)
* Néulandng @6 % thitaco 161x : 152y = 2,5 (II)Y (Khdiluong dd
chung)

Giai hé (I) va (II) ta duoc: x=0,02mol va y=0,05mol.
mce = 3,2g va mz, = 1,3¢g
Giai hé (I) va (II) ta duoc: x=0,046 mol va y= 0,0195 mol

mce = 2944¢g va mz, = 1,267¢

PHUONG PHAP DUNG MOC SO SANH

Bai todn I: Nhing 2 kim loai vao cung 1 dung dich mudi cta kim loai hoat dong
hoé hoc yéu hon (céc kim loai tham gia phan img phai tir Mg tr¢ di).

Truong hop 1: Néu cho 2 kim loai trén vao 2 6ng nghiém dung cung 1 dung dich
muodi thi lic nay ca 2 kim loai dong thoi cung xay ra phan ung.

Vi du: Cho 2 kim loai 1a Mg va Fe vao 2 dng nghiém chitra dung dich CuSO4

Xay ra dong thoi cac phan tmg:

Mg + CuSOq4 ——> MgSOs + Cu

Fe + CuSOq — FeSOs + Cu

Truong hop 2:

- Néu cho hdn hop gom 2 kim loai la: Mg va Fe vao cung mot 6ng nghiém thi lic
nay xay ra phan tng theo thir ty 1an lugt nhu sau:

Mg + CuSOq4 ——> MgSOs + CuD

- Phan tmg (1) s& dimg lai khi CuSOs4 tham gia phan tmg hét va Mg dung voi lugng
vira di hoac con du. Luc nay dung dich thu duoc 12‘1ng804; chat ran thu duoc la Fe
chua tham gia phan tng Cu vtra dugc sinh ra, c6 thé c6 Mg co du.

- Co6 phan tng (2) xay ra khi CuSOs sau khi tham gia phan tng (1) con du (tirc 1a
Mg da hét)

Fe + CuSO4 ——  FeSOs + Cu @

Sau phan tmg (2) c6 thé xay ra cac truong hop do 1a:

+ C;}l Fe va CuSO4 déu hét: dung dich thu dugc sau 2 phan tng la: MgSOs4, FeSOys;
chat ran thu duoc la Cu.

+ Fe con du va CuSOq4 hét: dung dich thu dugc sau 2 phan tng la: MgSOa, FeSO4;
chat ran thu duogc 1a Cu va c6 thé ¢o Fe du.

+ CuSOs4 con du va Fe hét: dung dich thu dugc sau 2 phan ng la : MgSO, , FeSO,4
va c6 thé c6 CuSO4 con du ; chat ran thu duoc 1a Cu.

Giai thich: Khi cho 2 kim loai trén vao cung 1 6ng nghiém chtra mudi cua kim loai
hoat dong hod hoc yéu hon thi kim loai nao hoat dong hoa hoc manh hon s tham gia
phan Umg trude va1 muoi theo quy udc sau:
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Kim loai manh + Mubi cua kim loai yéu hon —— Mudi ctia kim loai manh hon + Kim loai yéu
Truong hop ngoai lé:
Fe () + 2FeClsz (aay —— 3FeClz(aa)
Cu(ry + 2FeCl3 (yay —— 2FeCla(aay + CuClz(da)
Bdi todn 2: Cho hdn hop (hodc hop kim) gom Mg va Fe vao hon hop dung dich
muoi cua 2 kim loai yéu hon. (cac kim loai tham gia phan img phéi tor Mg tro di)
Bai 1: Cho hop kim gém Fe va Mg vao hon hop dung dich gdbm AgNOs va
Cu(NO3), thu duge dung dich A va chat ran B.

a/ Co thé xay ra nhitng phan g nao?

b/ Dung dich A ¢ thé c6 nhimg mubi ndo va chat rin B ¢6 nhirng kim loai nao?
Hay bién luan va viét cac phan ung xay ra.
Huéng din
cau a.
Do Mg hoat dong hoa hoc manh hon Fe nén Mg s€ tham gia phan tng trudc.
Vilon Ag* ¢6 tinh oxi hoa manh hon ion Cu 2" nén mubi AgNO; s& tham gia
phan Umg trudec.
Tuan theo quy luat:
Chét khtr manh + chat Oxi hod manh —s Chét Oxi hoa yéu + chat khir yéu.
Nén cé cac phan tng.
Mg + 2AgNO; —— Mg(NOs3) + 2Ag (1)
Mg + Cu(NO3); —— Cu(NO3), + Cu (2)
Fe + 2AgNO; — Fe(NO3), + 2Ag (3)
Fe + Cu(NO3); —— Fe(NOs3), + Cu (4)
Caub
C6 céc truong hop c6 thé xay ra nhu sau.
Truong hop 1: Kim loai du, mudi hét

*  Piéu kién chung

- dung dich A khong c6: AgNOs va Cu(NOVY;3)»

- chat rin B c¢6 Ag va Cu.

I\,Iéu,Mg du thi Fe chua tham gia phan trng nén dung dich A chi c6 Mg(NOs3), va
chat ran B chtra Mg du, Fe, Ag, Cu.

Néu Mg phan tng vira hét v6i h(x)n,hqp dung dich trén va Fe chua phan Umg thi
dung dich A chi c6 Mg(NO3), va chat ran B chtta Fe, Ag, Cu.

Mg hét, Fe phan tmg mot phan van con du (tic 1a hdn hop dung dich hét) thi dung
dich A chtta Mg(NO3),, Fe(NOs), va chat ran B chua Fe du, Ag, Cu.

Truong hop 2: Kim loai va mudi phan Gmg vira hét.

Dung dich A: Mg(NOs3),, Fe(NO3)

Chét ran B: Ag, Cu.

Truwong hop 3: Mubi du, 2 kim loai phan tng hét.

*  Piéu kién chung
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Dung dich A chéc chin c6: Mg(NO3),, Fe(NOs),

Két tua B khong co: Mg, Fe.

Néu AgNO; du va Cu(NOs), chua phan tng: thi dung dich A chira AgNO:s,
Cu(NO3),,

Mg(NOs),, Fe(NO3), va chit ran B chi c6 Ag.(duy nhét)

Néu AgNO; phan tmg vira hét va Cu(NOs)z chua phan ng: thi dung dich A chira
Cu(NO:3)2, Mg(NO3)2, Fe(NO3)2 va chat ran B chi ¢c6 Ag.(duy nhat)

AgNO:; hét va Cu(NOs), phan tmg mcf)t’phétm van con du: thi dung dich A chira
Cu(NO3)2 du Mg(NO3),, Fe(NO3), va chat ran B chi c6 Ag, Cu.

Bai tap: Mot thanh kim loai M hoa tri II dugc nhung vao trong 1 lit dung dich
CuSO4 0,5M. Sau mot thoi gian lay thanh M ra va can lai, thay khoi lugng cua thanh
tang 1,6g, nong do CuSO4 gidm con bang 0,3M.

a/ Xac dinh kim loai M

b/ Lay thanh M c6 khéi luong ban dau bang 8,4g nhung vao hh dung dich chira
AgNO:; 0,2M va CuSO4 0,1M. Thanh M ¢6 tan hét khong? Tinh khoi lugng chat ran
A thu dugc sau phan ing va néng do mol/lit cac chat c6 trong dung dich B (gia st the
tich dung dich khong thay doi)

Huéng dan giai:

a/ M 1a Fe.
b/ 6 mol Fe = 0,15 mol; sd mol AgNO3 = 0,2 mol; s6 mol CuSO4 = 0,1 mol.
(chét khtr Fe pu2+ |Ag” (chat oxh manh)

0,15 0,1 0,2 ( mol)
Ag* C6 Tinh o xi hoa manh hon Cu?* nén mudi AgNOs tham gia phan tGng véi Fe
trudce.
PTHH :
Fe + 2AgNO; —— Fe(NO3), + 2Ag (1)
Fe + CuSOq4 ——>  FeSOq4 + Cu (2)
Theo bai ra ta thay, sau phan tmg (1) thi Ag NO; phan tmg hét va Fe con du: 0,05
mol
Sau phan tng (2) Fe tan hét va con du CuSO4 1a: 0,05 mol

Dung dich thu dugc sau cung 1a: c6 0,1 mol Fe(NO3)2; 0,05 mol FeSO4 va 0,05
mol CuSOs4 g

Chat ran A 1a: ¢6 0,2 mol Ag va 0,05 mol Cu
ma = 248¢
Vi thé tich dung dich khong thay d6i nén V =1 lit
Vay ndng d6 ctia cac chét sau phan tng 13 :
CM[FeMN03),1=0,IM ; Cwmicuso,1de =0,05M ; Cm[Feso, 1= 0,05M
Bai tap ap dung:
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Bai 1: Nhung mot thgmh kim loai M hoa tri II vao 0,5 lit dd CuSQ4 0,2M. Sau mot
thoi gian phan g, khoi lugng thanh M tang 1én 0,40 g trong khi nong 4o CuSO4 con
lai 1a 0,1M.

a/ Xac dinh kim loai M.

b/,Léy m(g) kim loai M cho vao 1 lit dd chira AgNO; va Cu(NOs)s, nong d6 moi
muoi la 0,1M. Sau phan ung ta thu dugc chat ran A khoi lugng 15,28¢g va dd B. Tinh
m(g?

Hudng dan giai:

a/ theo baira ta co PTHH .

Fe + CuSO4 ——  FeSOq4 + Cu (1)

S6 mol Cu(NOs), tham gia phan tmg (1) 1a: 0,5 (0,2 — 0,1) = 0,05 mol

Do tang khdi luong ciia M 1a:

Mting = Mkl gp - Mkl tan = 0,05 (64 — M) = 0,40

gidira: M =56, vay M la Fe

b/ ta chi biét s6 mol ctia AgNO; va s6 mol ctia Cu(NO3),. Nhung khong biét s6 mol
cua Fe

(chat khir IF e pu Ag (chat oxh manh)

0,1 0,1 (mol)

Ag* C6 Tinh oxi hoa manh hon Cu?* nén mudi AgNOs tham gia phan tng v6i Fe
trudec.

PTHH:

Fe + 2AgNO; —— Fe(NOs3), + 2Ag (1)
Fe +  CuSOq4 ——  FeSOq4 + Cu (2)

Ta c6 2 mdc dé so sanh:

- Néu vira xong phan tng (1): Ag két tiia hét, Fe tan hét, Cu(NOs), chua phan tng.

Chat ran A 1a Ag thitacé: ma=0,1 x 108 =10,8 g

- Néu vira xong ca phan tmg (1) va (2) thi khi d6 chat ran A gdm: 0,1 mol Ag va 0,1
mol Cu

ma =0,1(108+64)=172¢g

theo dé cho ma = 15,28 gtaco: 10,8 <1528 <172

vay AgNO; phan tng hét, Cu(NOs), phan tng mot phan va Fe tan hét.

My tao ra = ma — mag = 15,28 — 10,80 = 4,48 g. Vay s6 mol ctia Cu = 0,07 mol.

Téng sd mol Fe tham gia ca 2 phan tng 13: 0,05 (spr 1) + 0,07 (6pu 2)= 0,12 mol

Khéi lugng Fe ban dau 1a: 6,72g

Bai 2: Cho 8,3 g hdn hop gom Al va Fe c6 s6 mol bang nhau vao 100ml hén hop
dung dich chira AgNOs; 2M va Cu(NOs), 1,5M. Xac dinh kim loai duoc giai phong,
khoi lugng 14 bao nhiéu?

D/S: mun =mag + mew = 0,2 . 108 + 0,15.64 = 312¢g
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Bai 3: Mot thanh kim loai M hoa trj II nhung vao 1 lit dd FeSOs, thiy khdi luong
M tiang 1én 16g. Néu nhung cting thanh kim loai 4y vao 1 lit dd CuSOy thi thay khoi
luong thanh kim loai d6 tang 1én 20g. Biét rang cac phan tmg ndi trén déu xay ra
hoan toan va sau phan tmg con du kim loai M, 2 dd FeSO4 va CuSOs ¢ cing nong
dd mol ban dau.

a/ Tinh ndng d6 mol/lit ciia mdi dd va xac dinh kim loai M.

b/ Néu kl}éi luong ban dau cua thanh kim loai M la 24g, chimg t0 rang sau phan
ung véi moi dd trén con du M. Tinh khoéi lugng kim loai sau 2 phan tng trén.

HDG:

a/ Vi thé tich glung dich khéng, thay d6i, ma 2 dd lai co né)ng do bﬁng nhau. Nén
ching c6 cung s6 mol. Goi x 1a s6 mol cua FeSOs (cling chinh 1a s6 mol ctia CuSO4)

Lap PT toan hoc va giai: M 1a Mg, nong d6 mol/lit ciia 2 dd ban dau la: 0,5 M

b/ Véi FeSOy thi khéi lwong thanh Mg sau phan tmg 1a: 40g

Véi CuSOs thi khéi lugng thanh Mg sau phan tmg 1a: 44g

CHUYEN DE 12:
BAI TOAN HON HQOP MUOI

Cic bai toan van dung s6 mol trung binh va x4ac dinh khoang s6 mol ciia chit.
1/ Bdi véi chat khi. (hdn hop gdm c6 2 khi)
Khdi lugng trung binh ciia 1 lit hdn hop khi ¢ dktc:

MTB — My+Myp,

22,4V

Khdi lugng trung binh ciia 1 mol hdn hop khi & dktc:
MTB — MMV,

4

Hoic: MTp = Mot (n 13 tong s6 mol khi trong hdn hop)

n

Hoic: MTB = ManM020) - (x114 % cua khi thir nhat)

Hodc: Mte = dnnknix. Mx

2/ Dbi véi chit ran, 16ng. MTB ciahh = =

Tinh chét 1:
M5B ciatn €0 gid tri phy thudc vao thanh phan vé luong cac chat thanh phan
trong hon hop.
Tinh chit 2:

M8 cia b [lu6n nam trong khoang khdi lugng mol phén tir ctia cac chét thanh
phan nhé nhat va 16n nhat.

Mmin < Npp < Mmax
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Tinh chét 3:
Hon hop 2 chit A, B ¢6 Ma < Mg va ¢ thanh phan % theo s6 mol 1a a(%) va
b(%)
Thi khoang xac dinh sb mol ciia hdn hop 1.

g < Nhh < M4

My M,

Gia st A hodc B ¢6 % = 100% va chét kia ¢ % = 0 hodc nguoc lai.

Luuy:

- Vi bai toan l:l(x)n’ hop 2 chét A, B (chua biét s0 mol) cung tac dung voi 1 hodc ca 2
chat X, Y (da biét s6 mol). Dé biét sau phan ing da hét A, B hay X, Y chua. C6 the
gia thiét hon hop A, B chi chtra 1 chat A hoac B

- Véi Ma < Mg néu hdn hop chi chta A thi:

NA =4 > Nhh = 4=

My,
Nhu vay néu X, Y tac dung v&i A ma con du, thi X, Y s€ c6 du dé tac dung hét véi
hon hop A, B
V&i Ma < Mg, néu hén hop chi chira B thi:

ng =4 < Nhh = 3

Nhu vay néu X, Y tac dung chua du v6i B thi ciing khong du dé tac dung hét voi
hdn hop A, B.
Nghia la sau phan ung X, Y hét, con A, B du.
A- TOAN HON HQOP MUOI CACBONAT

Bai 1: Cho 5,68g hon hop gdm CaCOs va MgCOs hoa tan vao dung dich HCI du,
khi CO; thu duoc cho hap thu hoan toan boi 50ml dung dich Ba(OH). 0,9M tao ra
5,91g két tua. Tinh khdi luong va thanh phan % theo khdi lugng mdi mubi trong hdn

hop.
Dap s6: Mygco,= 1,68g va m caco, = 4g
Bai 2: Hoa tan hoan toan 27,4g hdn hop gdm M>CO; va MHCO; (M 14 kim loai

kiém) bang 500ml dung dich HCI 1M thay thoat ra 6,72 lit khi CO» (dktc). Dé trung
hoa axit du phai dung 50ml dung dich NaOH 2M.

a/ Xac dinh 2 mubi ban dau.

b/ Tinh thanh phan % theo khéi lugng mdi mudi trong hdn hop ban dau.
Pap sb:

a/ M 1a Na ---> 2 mudi d6 1a Na,CO; va NaHCO;

b/ %Na,CO3 = 38,6% va %NaHCOs

Bai 3: Hoa tan 8g hdn hop A gom K>COs va MgCOs vao dung dich H>SO4 du, khi
sinh ra dugc suc vao 300ml dung dich Ba(OH), 0,2M, thu dugc m(g) két tua.

Tinh thanh phan % theo khdi luong mdi mudi trong hdn hop A dé m dat gia tri cuc
tiéu(nho nhat) va cuc dai(16n nhat).

Pap sb:
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Khéi lugng két tiia 13 cuc tiéu(nho nhét) khi COs 1a cuc dai. Tic 12 %K2COs = 0%
va %MgCO3 = 100%.

Khéi luong két tia 1a cuc dai(16n nhat) khi "CO, = "Ba(OH), = 0,06 mol. Ttc 1a
%K2CO;3 = 94,76% va %MgCOs = 5,24%.

Bai 4: Cho 4,2¢ mudi cacbonat cta kim loai ho4 tri II. Hoa tan vao dung dich HCI
du, thi co6 khi thoat ra. Toan bg lugng khi duoc hép thu vao 100ml dung dich
Ba(OH); 0,46M thu dugc 8,274¢g két taa. Tim cong thuc cua mudi va kim loai hoa tri
1.

Dap sb:

TH; khi Ba(OH) du, thi cong thirc ciia mudi 1a: CaCOs va kim loai hoa trj I 14 Ca.

TH, khi Ba(OH); thiéu, thi cong thirc ctia mubi 1a MgCOs va kim loai hoa trj I1 13
Mg.

Bai 5: Hoa tan hét 4,52g hdn hop gdm 2 mudi cacbonat ctia 2 kim loai A, B ké tiép
nhau trong phan nhém chinh nhém II bang 200ml dung dich HC1 0,5M. Sau phan
ung thu dugc dung dich C va 1,12 lit khi D (dktc).

a/ Xac dinh 2 kim loai A, B.

b/ Tinh tong khéi lwong ctia mudi tao thanh trong dung dich C.

¢/ Toan bd lugng kh1 D thu duogc ¢ trén duoc hép thu hoan tgém bdi 200ml dung
dich Ba(OH).. Tinh nong d¢ mol/l cia dung dich Ba(OH)Y. dé:

Thu duge 1,97g két tua.

Thu dugc luong két tia 1on nhét, nho nhat.

Daép sb:

a/ 2 kim loai 1a Mg va Ca

b/ mmusi = 5,07g

¢/ - THi: 0,15M

TH>: khi két taa thu dugc lon nhat 1a 0,25M.

TH: khi két taa thu duge nho nhét 13 0,125M.

Bai 6: Cho 10,8g hdn hop gém 2 mubi cacbonat ctia 2 kim loai ké tiép nhau trong
phén nhoém chinh nhom II tac dung vo1 dung dich HaSO4 lodng du, thu dugc 23,64g
két tua. Tim cong thirc cuia 2 mudi trén va tinh thanh phan % theo khdi luong cia mdi
mudi trong hdn hop ban dau.

%MgCOs3 = 58,33% va %CaCOs3 = 41,67%.

Bai 7: Hoa tan hon hop Na,CO; va KHCO5 vao nudc thanh 400 ml dung dich A.
Cho tu tir 100 ml dung dich HCI 1,5M vao dung dich A dong thoi khuay déu, khi
phan tng ket thic ta dugc dung dich B va 1,008 lit khi (¢ dktc). Cho dung dich B tac
dung V('zi dung dich Ba(OH)z du duoc 29,55¢g két taa. Tinh khoi lugng céc chat co
trong hon hop ban dau. Néu cho tur tir dung dich A vao binh dung 100 ml dung dich
HCI 1,5M thi thu duoc thé tich khi thoat ra (¢ dktc) 1a bao nhiéu?

HDG:

a, Dit x, y 1an luot 13 s6 mol cta 2 mudi NaCO; va KHCO; (x, y > 0)

Ta c6 PTPU:

Giai doan 1: NaCO; + HCl —— NaCl + NaHCOs (1)
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Mol: X X X X

Nhu vay: ) "HCO, =x+y(mol) ; Theo PT (1) thi "NaHCO; = "NaxCO; = x (mol)

Goi a, b 1a s6 mol cia HCO; - tham gia phan tmg véi dung dich HCI va dung dich
Ba(OH)z

Giai doan 2;: HCO; -~ + HCl — Cl- + H,O + CO; (»)

Mol: a a a a

Theo baira: "HC1=0,1.1,5=0,15 ( mol )

"HCI (puo2) = "COr=a = 1’005 — 0,045 (mol )

2

= "NaxCOs (va)= "HCl (pus1)=0,15 — 0,045 = 0,105 (mol)
Sau phan g (1) thi toan b NaCO;3 di chuyén thanh NaHCO;. Khi cho dung dich
B tac dung véi dung dich Ba(OH), du xay ra phan ing sau:
HCO; -~ + Ba(OH), —— BaCO; + OH~ + H,O 3)
Mol: b b b b

"BaCO3;=b = 29’575 — 0,15 (mol)

Vay "HCO; “(puy=a+b =x+y=0,045+0,15=0,195 (mol)

= "KHCO3 (ba)= 0,195 — 0,105 = 0,09 (mol)

Khéi lugng cia mdi chat trong hdn hop ban dau:

™Na,CO3 = 0,105.106=11,13g

mKHCO3; = 0,09 . 100 =9g

b/ Khi cho dung dich A vao binh chita dung dich HCI 1,5M thi x4y ra phan ung

*Néu ca 2 phan Ung xay ra dong thoi thi ta ,théy & phuong trinh (4) néu giai

phong 1 mol khi CO» can 2 mol HCI ,gap d61 s6 mol HCI dung cho phan tng (5).

Pit z 1a s6 mol HCI tham gia phan tmg (5); thi s6 mol HC1 tham gia phan tng (4) 1a
2z (mol)

Na,COs; + 2HCl —— NaCl + H,O + CO, %)

KHCO; + HCI —— KCI + H,O + CO,3)

Theo PTPU ta ¢6: 2z+z=0,1.1,5=0,15 (mol) = z= 0,05 ( mol ). S mol CO
thoatrala: 0,1 (mol)

*Néu phan tng ( 4 ) xay ra trudc: ta c6 2z = 0,15 (mol ) =z = 0,075 (mol); ma
s6 mol ctia Na>CO;3 = 0,105( mol ) > 0,075.V4y nén axit phai phan Gmg hét,nén sb
mol khi CO; thoat ra 1a 0,075 (mol)

*Néu phan tng (5) xdy ra truge: ta c6 z= 0,09 (mol ) = z= 0,09 (mol); ma sé
mol cia HC1 = 0,15 (mol).Vay s6 mol HCI con du = 0,15 - 0,09 = 0,06 (mql) s€ ‘giép
tuc tham gia phan ung (4) .Khi d6 2z = 0,06 (mol) = z = 0,03 (mol). Vay tong so
mol CO; thoat ra la:

1C0O,=0,09 +0,03=0,12 (mol)
két hop céc dit kién ta dugc: 0,075 (mol ) <*CO, < 0,12(mol)
Hay 1,68 (lit)<Vco, <2,688 (lit)
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Bai 8: Cho 28,1g quing d6lomit gdm MgCOs; BaCOs (%MgCO; = a%) vao dung
dich HCI du thu dugc V (lit) CO» (& dktc).

a/ Xac dinh V (lit).

b/ Suc V (lit) CO; vua thu duge vao dung dich nudce voi trong. Tinh khéi lugng két
tua toi <~ia thu dugc biet s6 mol Ca(OH), = 0,2 (mol) va khoi luong cua moi chat co
trong hon hop ban dau.

Huéng dan:
a/ Theo bai ra ta c6 PTHH:
MgCO; + 2HClI — MgCl, + HO + CO: (1)
x(mol) x(mol)
BaCO; + 2HCI — BaCl, + HO + CO:. (2)
y(mol) y(mol)
CO, + Ca(OH), — CaCO;{ + HxO 3)
0,2(mol) «— 0,2(mol)—— 0,2(mol)
CO, + C(CaCO; + H,O —— Ca(HCO:s) (4)

Gia str hon hop chi c6 MgCO;.Vay ™BaCO; = 0

$6 mol: "MgCO; = 288: = 0,3345 (mol)

Néu hdn hop chi toan 1a BaCOs thi "MgCO; = 0

$6 mol: "BaCO; =f§71 — 0,143 (mol)

Theo PT (1) va (2) ta c6 s6 mol CO, giai phong la:

0,143 (mol) < "CO» < 0,3345 (mol)

Vay thé tich khi CO; thu dwoc & dkte 1a: 3,2 (lit) < Vco, < 7,49 (lit)

b/ Khéi luong két tua thu duoc 1a:

*Néu s6 mol ctia CO21a: 0,143 (mol ), thi chi c6 PTPU (3) xdy ra va du Ca(OH),,
theo PTPU thi "CaCO; = "CO; = 0,143 (mol).

Vay khdi luong két tia thu duge 1a: ™CaCO; = 0,143 . 100 = 1,43g

*Néu s6 mol ctia CO; 1a: 0,3345 (mol), thi ¢6 ca PU (3) va (4), theo PTPU ta ¢6: SO
mol CO; tham gia PU ¢ (3) la: "CO, = "Ca(OH)2 = 0,2 (mol). Vay s6 mol CO> du la:
0,3345 - 0,2 = 0,1345 (mol). Tiép tuc tham gia PU (4) khi do:

S6 mol cua CaCO;s tao ra & (3) la: "CaCOs = "Ca(OH), = 0,2 (mol).

S6 mol cia CaCO; di PU & (4) 1a: "CaCO;3 ="COx (v ) = 0,1345 (mol)

Vay sau PU (4) s6 mol ctia CaCOs con lai 1a: 0,2 — 0,1345 = 0,0655 (mol)

Khéi lugng két tia thu dugc 1a: ™CaCOs = 0,0655 . 100 = 6,55¢

*Pé thu dugc két tua tbi da thi "CO, ="Ca(OH), = 0,2 (mol).

Vay "CaCO; = "Ca(OH), = 0,2(mol)

Khéi lwong ciia CaCOs 1a: ™CaCOsv= 0,2 . 100 = 20g

Dit x,y 1an luot 1a s6 mol cia MgCOs va BaCOs

Theo bai ra va PT (3) ta co:
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x ty = 0,2(*%) x = 0,1(mol)

{ Giai hé PT (*) va (**) ta du’qc:{
84x + 197y =28,1 (**) y =0,1(mol)

Vay khéi lugng ctia mdi chat ¢ trong hon hop ban dau la:

m"MgCO3 =0,1 . 84 =8,4¢g

mBaCOs3 = 0,1.197=19,7¢g

Bai 9: Khi thém tir tr va khudy déu 0,8 lit dd HC1 0,5 M vao dd chira 35g hon hop
A gom 2 mudi Na;COs va K2COs thi ¢6 2,24 lit khi COs thoat ra (¢ dktc) va dd D.
Thém dd Ca(OH): ¢6 du vao dd D thu dugc két tia B.

a/ Tinh khéi lwong m&i mudi trong hdn hop A va khéi luong két tia B.

b/ Thém m (g) NaHCO; vao hon hop A duge hon hop A’. Tién hanh thi nghiém
tuong tu nhu trén, thé tich dd HCI O,SM,thém vao van 1a 0,8 lit, dd thu duoc la dd D'.
Khi thém Ca(OH); du vao dd D’ dugc két tha B/ nang 30 g. Tinh V (lit) khi CO, thoat
ra (& dktc) va m (g).

Huéng dan giai:

Goi x, y lan luot 1a s6 mol ciia Na;COj3 va K,CO:s.

Theo bai ra: S6 mol HCI = 0,4 mol

Giai doan 1:

HCl + Na,CO; —— NaHCOs3; + NacCl (1)

HCI + K.CO; —— KHCOs; + KCI (2)

Sau phan tng (1 va 2) S6 mol HC1 con lai 13: 0.4 — (x + y) tiép tuc tham gia phan
ung

Giai doan 2:

HClI + NaHCO; —— NaCl + HO + CO, (3)

HCI + KHCOs —— KCI + HO0O + CO: ()

Theo bai ra ta ¢6: S6 mol CO, = 0,1 mol.

Theo PTPU (3 va 4 ) thi: S6 mol HCI (pyy = S6 mol CO, = 0,1 mol.

Khi thém dd Ca(OH) du vao dd D thu dugc két tia B , chimg t6 HCI da tham gia
phan tng hét. Trong D chi chira Muoi clo rua va mudi hidro cacbonat (con lai sau
phan ing 3 va 4)

Theo PTPU:

NaHCO; + Ca(OH), —— CaCOs; + NaOH + HO (5)

KHCO; + Ca(OH), —— CaCOs; + KOH + HO (6)

Tucac PT (1,2,3,4)taco: x+y =03 (D)

Theo bairataco: 106x +138y = 35 (I)

Giai h¢é PT (I) va (II): ta dwoc x=0,2; y=0,1.

Khéi lugng ctia cac chat trong hon hop ban dau 13: mya,co, =21,2 g ; mk,co, =
13,8 g

Theo PT (5,6) S6 mol CaCO; = S6 mol (NaKHO; + KHCO3) con lai sau phan
ing (3,4)
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Theo PT (3,4) S6 mol NaHCO; + KHCO3 phan tmg = S6 mol CO; giai phong = 0,1
mol

Vay s6 mol NaHCO; + KHCO; con lai 1a: 0,3 — 0,1 = 0,2 mol
Khéi lugng CaCOs tao thanh 13: 0,2 x 100 =20 g
b/ khi thém m(g) NaHCO; vao hdn hop A

giai doan 1: chi ¢6 Na,COs va KoCOs phan tmg nén s6 mol ctia HCl van la: x +y =
0,3 mol

s mol HCI phan tmg & giai doan 2 van 13: 0,1 mol

Do d6 s6 mol CO; van 12 0,1 mol. Vay Vco, = 0,1 x 22,4 = 2,24 lit

Néu goi s6 mol cia NaHCO; thém vao 1a b (mol)

Thi téng s6 mol NaHCO; + KHCOs con lai sau giai doan 2 1a: (0,2 + b) mol

Theo bairataco: 0,2+b=30:100=0,3. Vay b= 0,1 (mol)

Khéi lugng NaHCOs thém vao 1a: 0,1 x 84 =84 g

Bai 10: Cho 38,2g hdn hop gdm 2 mudi cacbonat trung hoa cta 2 kim loai hod trj I
tac dung vura du véi dung dich axit HCI thi thu dugc 6,72 lit CO; (dktc).

a/ Tim tong khoi luong 2 mudi thu duoc sau phan tng.

b/ Tim 2 kim loai trén, biét 2 kim loai nay lién tiép nhau trong phan nhém chinh
nhom .

Daép sb:

a/ Mph muéi = 41,5g.

b/ 2 kim loai trén la Na va K.

Bai 11: Mot hon hop X gom NaxCO;3 va KY2COs ¢6 khoi lugng 1a 10,5g. Khi cho
hon hop X tac dung véi HCI du thi thu dugc 2,016 lit khi CO; (dktc).

a/ Xac dinh thanh phan % theo khdi luong ctia hdn hop X.

b/ Liy 21g hdn hop X véi thanh phﬁn nhu trén cho tac dung voi dung dich HCI vira
du(khong co khi thoat ra). Tinh thé tich dung dich HCI 2M can dung.

Daép sb:

a/ %NaxCOs3 = 60,57% va %K.COs3 = 39,43%.

Bai 12: Cho 7,2g hon hop A gdm 2 mubi cacbonat cua 2 kim loai ké tiép nhau
trong phan nhém chinh nhém II. Cho A hoa tan hét trong dung dich H>SO4 loéng thu
duoc khi B, cho toan b khi B hap thu hét b&i 450ml dung dich Ba(OH), 0,2M thu

duoc 15,76¢g két tfia. Xac dinh 2 mudi cacbonat va tinh thanh phén % theo khoi luong
ctua chung tronh hon hop.

Dap sb:

TH,: Ba(OH), du --> 2 mudi d6 1a: MgCOs va CaCOs

%MgCO3 = 58,33% va %CaCOs3 =41,67%

TH,: Ba(OH), thiéu --> 2 mubi d6 1a: MgCOs va BeCOs

%MgCOs3 = 23,33% va %BeCO3 = 76,67%

Bai 13: Cho 9,2g hon hop A gom 2 mubi cacbonat cua 2 kim loai ké tiép nhau
trong phan nhom chinh nhom II. Hoa tan hoan toan hon hop a trong dung dich HCI
thu duoc khi B, cho toan bd khi B hap thu hét boi 550ml dung dich Ba(OH), 0,2M
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thu duoc 19,7g két taa. )géc dinh 2 mubi cacbonat va tinh thanh phﬁn % theo khbi
lugng cua chung trong hon hop dau.

Dap sb:

TH;: Ba(OH), du --> 2 mubi d6 1a: MgCO; va CaCOs

%MgCO; = 45,65% va %CaCOs = 54,35%

TH»: Ba(OH); thiéu --> 2 mudi d6 1a: MgCOs va BeCOs

%MgCO3 =44% va %BeCOa 56%

Bai 14: Mot ho,n hop X gbm 2 kim loai A, B thudce 2 chu ki lién tiép trong bang
tuan hoan, c6 khoi lugng 1a 8,5g. Cho X phan tng hét voi nude cho ra 3,36 lit khi
Ha(dktc)

a/ Xac dinh 2 kim loai va tinh khéi lugng mdi kim loai trong hon hop dau.

b/ Thém vao 8,5g hdn hop X trén, 1 kim loai kiém thd D duoc hdn hop Y, cho Y
tac dung voi nudce thu duoe dung dich E va 4,48 lit khi H» (dktc). C6 can dung dich E
ta duoc chat ran Z ¢6 khoi luong 1a 22,15g. Xac dinh D va khoi lugng cua D.

c/ Dé trung hoa dung dichE & :[rén can bao nhiéu lit dung dich F chta HC1 0,2M va
H>SO4 0,1M. Tinh khoi lugng két tia thu dugc.

Pap sb:

a/ mna = 4,6g va mg = 3,9¢.

b/ kim loai D 1a Ba. --> mg. = 6,85g.

¢/ S6 mol BaSO; = s6 mol Ba(OH), = s6 mol Ba = 0,05mol.

---> khdi lugng ctia BaSO4 = 0,05 . 233 = 11,65g.

Bai 15: Hoa tan 23g mot hdn hop gdm Ba va 2 kim loai kiém A, B thudc 2 chu ky
ké tiép nhau trong bang tuan hoan vao nudc thu duge dung dich D va 5.6 lit Ha (dktc).

a/ Néu trung hoa 1/2 dung dich D can bao nhiéu ml dung dich H,S04 0,5M? C6 can
dung dich thu dugc sau khi trung hoa thi dugc bao nhiéu gam muoi khan?

b/ Néu thém 180ml dung dich Na>SO4 0,5M vao dung dich D thi chwa két tia hét
dugc Ba(OH),. Néu thém 210ml dung dich Na,SO4 0,5M yélo dung dich D thi dung
dich sau phéan tmg con du Na>SO4. Xac dinh 2 kim loai kiém & trén.

Pap sb:

a/ Mph muéi = 23,75g

b/ 2 kim loai kiém la Na va K.

B- TOAN HON HQP MUOI (NHOM VII)

Can nho:

halogen dtng trén day duoc halogen dimg dudi ra khoi mudi.

Tt ca halogen déu tan trir: AgCl, AgBr, Agl.

Hién nhién: AgF tan.

Bai 1: Mot hon hop 3 mubi NaF, NaCl, NaBr ning 4,82g. Hoa tan hoan toan trong
nu’érp duoc dupg dich A. Suc khi Cl; vao dung dich A r6i co can, thl} dugc 3,93¢g
muoi khan. Lay mét ntra lugng mudi khan nay hoa tan trong nudc roi cho phan img
voi dung dich AgNO3 du, thu dugc 4,305g ket tua. Vi€t cac phan Umg xay ra va tinh
thanh phan % theo khoéi lvgng moi muoi trong hon hop ban dau.
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Huéng dan:

PTHH xay ra:
Clh + 2NaBr---> 2NaCl + Br» (1)
v/ z mol

Tu PT (1) --> Trong 3,93g hon hop c6 chira x(mol) NaF va (y + z) mol NaCl.
Phan tmg tao két tua:
AgNO; + NaCl ----> NaNO; + AgCl (2)

y+z y+z
2 2

mol

Ta c6 hé PT.
Mmuéi ban diu = 42X + 58,5y + 103z =4,82 (I)

S6 mol AgCl= 2 ;Z =4,305:143,5=0,03 (1)

Giai hé 3 phuong trinh: x = 0,01, y = 0,04, z= 0,02

---> %NaCl = 48,5%; %NaBr = 42,7% va %NaF = 8,8%.

Bai 2: Dung dich A c6 chtra 2 mudi 1a AgNO; va Cu(NO3),, trong do ndng do cua
AgNO:; la IM. Cho 500ml dung dich A tac dung voi 24,05g mudi gom KI va KCl,
tao ra dugc 37,85¢g két ’tﬁa va dung digh B. Ngém mot thanh k€m vao trong dung dich
B. Sau khi phan trng két thuc nhan thay khoi lugng thanh kim loai kém tang thém
22,15g.

a/ Xac dinh thanh phan % theo s6 mol ctia mudi KI va KCI.

b/ Tinh khdi lugng Cu(NOs), trong 500ml dung dich A.

Daép sb:

a/ nkr = nkc1 ---> %ng1 = Yonkc; = 50%.

b/ S6 mol Cu(NO3), = 0,5 mol ----> khéi luong Cu(NO3), = 94g.

Bai 3: Hoa tan 5,94g hdn hop 2 mudi clorua cua 2 kim loai A va B( A, B 1a 2 kim
loai thudc phan nhém chinh nhém II) vao nudc, duge 100ml dung dich X. Ngu’g‘fi ta
cho dung dich X tac dung vira du v6i dung dich AgNOys thi thu duge 17,22¢ két tua.
Loc két tua thu duoc dung dich Y co thé tich 1a 200ml. C6 can dung dich Y thu duoc
m(g) hon hgp muoi khan.

a/ Tinh m?

b/ Xac dinh CTHH cua 2 mudi clorua. Bié‘g ti 16 KLNT AsovoiBla5:3 vatrong
mudi ban dau c¢o ti 1€ so phan tir A d6i véi so phanttmudi Bla 1 : 3.

¢/ Tinh ndng d6 mol/l ctia cac mudi trong dung dich X.

Huéng dan:

Viét cac PTHH xay ra.

batx,yla s6 mol ctia mudi ACl va BCl,

Taco: (Ma+71).x+ Mg+ 71)y=5,94

S6 mol AgCltaora=2(x +y)=17,22:143,5=0,12 mol ---> x +y = 0,06.

---—>xMa + yMp = 1,68
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dd Y thu duoc gdm x mol A(NOs), va y mol B(NOs), ---> mubi khan.
(Ma +124)x + Mg + 124)y =m

Thay cac gia tri ta dugc: m =9,12¢g

b/ theo bai ra ta co:

Ma:Mp=5:3
X:y=na:ng=1:3
x +y=0,06

xMa + yMg = 1,68

Giai hé phuong trinh ta dugc: Ma =40 va Mp = 24.
Nong d6 mol/l cua cac dung dich la:

Cwm(CaCly) = 0,15M va Cu(BaCly) = 0,45M.

Bai 4: Chia 8,84 gam hdn hop MCI va BaCl, thanh 2 phan bang nhau. Hoa tan
phan 1 vao nudc roi cho phan img voi AgNOs du thu dugce 8,61¢ két tua. Dem dién
phan néng chay phan 2 dén hoan toan thu dugc V lit khi X & dktc. Biét s6 mol MCl
chiém 80% s6 mol trong hdn hop ban dau.

a/ Xac dinh kim loai M va tinh thanh phan % theo khdi lugng mdi chat trong hdn
hop dau.

b/ Tinh V?

Huéng dan:

Goi s6 mol MCl va BaCl trong 8,84g hdn hop 14 2x va 2y (mol)

Céac PTHH xay ra:

MCI + AgNOs ---> AgCl + MNO3

BaCl, + 2AgNOs ----> Ba(NOs), + 2AgCl

Phén 2:

2MCl ----- >2M +Cl

BaCl; ------ >Ba + Cl,

Ta c6: nager =x + 2y = 8,61 : 143,5 = 0,06 mol

--->1nc1, = (x+2y):2=0,03 mol

Vay thé tich khi Cl, thu duogc & dkte 1a:

V=0,03.224=0,672lit

- Vi MCl chiém 80% tong s mol nén ta co: x = 4y --->x = 0,04 vay = 0,01.

mprx = (M +35,5).2x + (137 + 71).2y =8,84 --->M =23 vaMco hod tri [, M 1a
Na.

%NaCl = 52,94% va %BaCl, = 47,06%.

Bai 5: Mdt hop chét hoé hoc duoc tao }hénh tir kim loai hoa tri II va phi kim hoa tri
L. Hoa tan 9,2g hop chat nay vao nude dé c6 100ml dung dich. Chia dung dich nay
thanh 2 phan bang nhau. Thém mét luong du dung dich AgNOs vao phan 1, thay tao
ra 9,4¢g két tua. Thém mot luong du dung dich Na>COs vao phan 2, thu duoc 2,1g két
tua.

a/ Tim cong thirc hoa hoc ciia hop chit ban dau.
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b/ Tinh ndng 6 mol/l cta dung dich da pha ché.

Huéng dan.

bat R 1a KHHH cua kim loai hoa tri II va X 1a KHHH cua phi kim c6 hod tr1 I

Ta c6 CTHH cua hop chat 1a: RX,

Dit 2a 13 s6 mol ctia hop chat RX, ban dau.

Ta cé: 2a(Mr + 2Mx) =9,2 (g) ---->a.Mr + 2.aMx =4,6 ()

Viét cac PTHH xay ra:

Phan I: 2a(Mjag + Mx) =216.a+2.a.Mx =94 (1)

Hay 2.a.Mug - aMr =216.a-aMr=9,4—4,6=4,8 (*)

Phén 2: a(Mg + Mco,) =a.Mr + 60.a=2,1 (11D

Hay 2.a.Mx - a.Mco, =2.a.Mx—60.a=4,6 —2,1 =2,5 (**)

Tu (*) va (IIT) --->216.a+ 60.a=4,8 + 2,1 = 6,9 --->a = 0,025.

Thay a = 0,025 vao (III) ---> Mr = 24. Vay R 1a Mg

Thay vao (I) ---> Mx = 80. Vay X 1a Br.

CTHH cua hop chat: MgBr»

Daép sb:

a/ Cong thirc hoa hoc ctia hop chét 1a MgBr)

b/ Nong d6 dung dich MgBr; 14 0,5M.

Bai 6: HOn hop A gom 3 mudi MgCl, NaBr, KI. Cho 93,4g hon hop A tac dung
v61 700ml dung dich AgNO; 2M. Sau khi phan tmg két thuc thu dugc dung dich D va
két tua B, cho 22,4g bot Fe vao dung dich D. Sau khi phan ng xong thu dugc chat
ran F va dung dich E. Cho F vao dung dich HCl du tao ra 4,48 lit Ha (dktc). Cho dung
dich NaOH du vao dung dich E thu duoc két tua, nung két tua trong khong khi cho
dén khoi lugng khong do6i thu dugce 24g chat ran. Tinh khoi lugng két tua B.

Huéng dan:

Goi a, b, ¢ 1an luot 14 s6 mol MgCl,, NaBr, KI.

Viét cac PTHH xay ra.

Dung dich D gém: Mg(NO3)2, NaNOs, KNO3, va AgNO; con du.

Két tia B gdm: AgCl, AgBr, Agl.

Rin F gdm: Ag va Fe con du.

Dung dich E: Fe(NO3)2, Mg(NOs3)2, NaNO3, KNOs3 chi c6 Fe(NO3)2, Mg(NOs)»
tham gia phan rng v6i dung dich NaOH du.

----> 24g ran sau khi nung 1a: Fe,Os3 va MgO Pap s6: mp = 179,6g.

Bai 7: Hoa tan 104,25g hon hop cac mubi NaCl va Nal vao nude. Cho di khi clo di
qua roi dun can. Nung chit rin thu duoc cho dén khi hét hoi mau tim bay ra. Ba chat
ran thu dugc sau khi nung ning 58,5g. Tinh thanh phan % theo khéi lugng mdi mudi
trong hon hop.

Huéng dan:
Goi a, b 1an luot 1a s6 mol cia NaCl va Nal
Khi suc khi clo vao thi toan bd mubi Nal chuyén thanh mudi NaCl.
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Téng s6 mol mudi NaCl sau phan tng 1a: (a + b) = 58,5 : 58,5 =1 mol

vata co: 58,5a+ 150b = 104,25

Giai phuong trinh ta dugc: a=0,5vab=0,5

---> %mNact = (58,5 . 0,5 : 104,25) . 100% = 28,06%

va Yomna = 100 — 28,06 = 71,94%

Bai 8: Cho 31,84g hdén hop NaX va NaY (X, Y 1a hai halogen thudc 2 chu ki lién
tiép) vao dung dich AgNO; c6 du thu dugc 57,34g két tua. Tim cong thirc cua NaX
va NaY va thanh phan % theo khoi lugng ciia moéi mudi trong hon hgp ban dau.

Hudng dan:

Goi R 1a halogen twong duong cia X va Y.

Cong thire twong duwong cua 2 mudi NaX, NaY 1a Nar

NaRr + AgNO; ---> AgR + NaNO;

Ctr 1 mol két thia AgR nhiéu hon 1 mol NaR la: 108 — 23 = 85¢

Vay sé mol NaR phan tmg la: (57,34 — 31,84) : 85 = 0,3 mol

Ta c6: Khoi luong mol cia Nar 1a: 31,84 : 0,3 =106,13

---> Khéi lugng mol ciia R = 106,13 — 23 = 83,13.

VayX1aBrvaYIal

---> % mnNar = 9,43% va Yomnasr = 90,57%

Bai 9: C6 hdn hop gom Nal va NaBr. Hoa tan hdn hop vao nudc rdi cho brom dur
vao dung dich. Sau khi phan ng thyc hién xong, lam bay hoi dung dic 1am kho san
pham, thi thay khoi lugng cua san pham nho hon khoi Iwgng hon hop 2 mudi ban déu
1a m(g). Lai hoa tan san phdm vao nudc va cho clo 161 qua cho dén du, 1am bay hoi
dung diph va lam kl}é, chat con lai nguoi ta thay khoi l}rc_)’ng chat thq duoc lai nhé
hon kho1 luong mudi phan tmg 1a m(g). Tinh thanh phan % theo khoi luong cua NaBr
trong hon hgp ban dau.

Hudéng dan;

Goi a, b 1an luot 13 s6 mol ctia NaBr va Nal.

Khi suc Br; vao trong dung dich thi chi ¢6 Nal phan img va toan bo Nal chuyén
thanh NaBr. Vay tong s6 mol NaBr sau phan tng (1) 1a: (a + b) mol.

Sau phan tmg (1) khéi lugng giam: m =m; - ms: = (127 - 80)b =47b (*)

Tiép tuc suc Clz vao trong dung dich thi chi ¢6 NaBr phan trng va toan bo NaBr
chuyén thanh NaCl. Vay tong s6 mol NaCl sau phan tng (2) 1a: (a + b) mol.

Sau phan g (2) khéi lugng giam: m = ms: — mc = (80 — 35,5)(a + b) = 44,5(a + b)
**)

Tu (*) va (**)taco: b=17,8a

Vay %mnas: = (103a : (103a + 150b)) . 100% = 3,7%

CHUYEN DE 13:

BAI TAP TONG HOP VE TINH THEO PTHH

Bai 1: Chia hdn hop gom 2 kim loai A, B ¢6 hod tri n, m 1am 3 phan bang nhau.
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Phéan 1: Hoa tan hét trong axit HCI thu duoc 1,792 lit H, (dktc).

Phér} 2: Cho tac dung véi c}ung dich NaOH du thp duoc 1,3~44 lig khi (dktc) va con
lai chat ran khong tan c¢6 khoi lugng bang 4/13 khoi luong moi phan.

Phﬁq 3: Nung trong oxi du thu dugc 2,84g hén hop gdm 2 oxit 1a A20n, va B2Om, .
Tinh tong khoi lugng moi phan va x4c dinh 2 kim loai A va B.

Huéng dan:

Goi a, b 12 s6 mol ciia A, B trong mdi phan.

Phan 1:

Viét PTHH:

S6 mol Hy = + ’”7” = 1,792 : 22,4 = 0,08 mol —>na+ mb = 0,16 (I)

Phén 2:

Tac dung v&1 NaOH du chi ¢6 1 kim loai tan, gid su A tan.

A + (4 —n)NaOH + (n — 2)H,0 ---> Nas_-,AO> + n/2 H»

a (mol) na/2 (mol)

S6 mol Ho=na/2 =1,344 : 22,4 --->na=0,12 (Il

Thay vao (I) --> mb = 0,04.

Mit khac khdi lugng B trong mdi phan:

mg = 4/13.mi/3 mn

Phén 3:

Viét PTHH:

Mhh oxit = (2Ma + 16n).a/2 + (2Mpg + 16m).b/2 = 2,84

=Ma + Mg+ 8(na+mb)=2,84 --->Ma+Mp=1,56(g) (¥)

mg =4/13. 1,56 = 0,48 (g) ---->ma = 1,08 (g)

--->Ma=1,08n:0,12=9n -->n =3 va Ma =27 la phu hop. Vay A 1a Al

--->Mp = 0,48m : 0,04 = 12m --> m = 2 va Mg = 24 la phu hop. Vay B la Mg.

Bai 2: Nung a(g) hon hop A gom MgCO:s, FexO3 va CaCOs 6 nhiét df cao dén khéi
luong khong ddi, thu duoc chét ran B ¢o khdi luong bang 60% khdi luong hdn hop A.
Mit khac hoa tan hoan toan a(g) hdn hop A trong dung dich HCI thu dugc khi C va
dung di’ch D., Cho dung dich D tac dung voi dung dich NaOH du, loc lay két tua,
nung dén khoi lugng khong doi, thu dugce 12,92g hon hop 2 oxit.

Cho khi C hép thu hoan toan vao 2 lit dung dich Ba(OH), 0,075M, sau khi phan
ng xong, loc lay dung dich, thém nude voi trong du vao trong dung dich thu dugc
thém 14,85g két tua.

a/ Tinh thé tich khi C ¢ dktc.

b/ Tinh % khdi luong cac chit trong hdn hop A.

Huéng dan:

Dit s mol MgCO3, Fe;0s, CaCOs lan luot 13 x, y, z (mol) trong hén hop A.

Ta co: 84x + 160y + 100z =a(g) (I)

Sau khi nung chat rin B gdm: x mol MgO, y mol Fe>O;3 va z mol CaO.
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40x + 160y + 56z =0,6a (II)

Tu (I, II) taco: 44(x +y)=0,4a --->a=110(x +y) (IIT)
Cho A + HCI.

Khi C gdm c6: S6 mol CO, = x + y (mol)

Hon hop D gdm c6: x mol MgCls, y mol FeCls, z mol CaCls.

Cho D + NaOH du thu dugc 2 két taa: x mol Mg(OH), va y mol Fe(OH); ---> 2
oxit tuong tng 1a: x mol MgO, y mol Fe>Os .

Moxit = 40x + 160y = 12,92 (Iv)

Cho C + dd Ba(OH); ---> a mol BaCOs va b mol Ba(HCOs),
Ta c6: S6 mol CO; phan tng 1a: a+2b=x+z

S mol Ba(OH), phan tng la:a+b=2.0,075
—-->b=(x+y)-0,15 (V)

PTHH:
Ba(HCO3), + Ca(OH); ----- > CaCO; + BaCOs + 2H,O
b mol b mol b mol

Ta c6: 100b + 197b = 14,85 --->b = 0,05.

Ter(V)->x+y=0,2

Tu (Ill) -->a=110.0,2=22¢g

a/ Thé tich khi CO; thu duoc & dktc 1a: 4,48 lit

b/ Giai h¢ PT (1, II, V) --->x = 0,195, y = 0,032, z = 0,005.

Khéi lugng va thanh phan % cua cac chat 1a:

m"MgCO3 = 16,38g ( 74,45%)

"Fe,03 = 5,12¢g (23,27%)

mCaCOs3 = 0,5g ( 2,27%)

Bai 3: Hon hop bot A gdm Fe va Mg c6 khéi lugng 2,72g duoc chia thanh 2 phan
bang nhau.

Phan 1: Cho vao 400ml dung dich CuSO4 a(M) cho cho phan mg xong thu dugc
1,,84g Chﬁj[ ran B Vé,dung dich C. Cho dung ,dich NaOH du vao dur}g dich C thu duoc
két tna. Sy nung ket tua trong khong khi dén khoi luong khong doi can duoc 1,2g
chat ran D.

Tinh thanh phan % theo khéi lugng ctia mdi kim loai trong hdn hop A va tri s6 a?

Phén 2: Cho tac dung vo1 V(ml) dung dich AgNO; 0,1M. Sau khi phan tmg xong
thu dugc chat ran E c6 khoi lugng 3,36g. Tinh thanh phan % theo khoi lugng cac chat
trong chat ran E? Tinh V?

Huéng dan:

Xét phan 1:

Mg+ Fe) = 2,72 : 2 =1,36g.

THi: 1/2 hh A phan tng hét véi CuSOs. ---> dd C gdm c¢6: FeSO4, MgSOs, CuSOs.

Chat ran B 1a Cu (c6 khéi luong 1,84g)
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Cho dd C + dd NaOH ---> két tia Fe(OH),, Mg(OH),, Cu(OH); ---> Oxit twong
ng sau khi nung trong kk 1a Fe;O3, MgO, CuO c6 khoi luong la 1,2g < 1,36g -->
Vay A chua tham gia phan Umg hét.

TH»: 1/2 hh A phan tng chua hét voi CuSOa.

Gia thiét Mg Mg phan g chua hét (ma Mg lai hoat dong hoa hoc manh hon Fe)
thi dd CuSOs phai hét va Fe chua tham gia phan tng --> dd C 1a MgSO4 va chat ran
D chi c6 MgO.

---> S6 mol Mg phan tmg = ncy = nmgo = 1,2 : 40 = 0,03 mol

Chat rdn B gdm Cu, Fe va Mg con du.

Nhung ta thay Mcuwora = 0,03 . 64 = 1,92g > 1,84g --> Tréi voi diéu kién bai toan.
Vay Mg phai hét va Fe tham gia 1 phan.

Nhu vay:

chat rin B gdm c6: Cu va Fe con du

dd C gdém c6 MgSO;4 va FeSO4

chat rin D gdm c6 MgO va Fe,0; ¢6 khdi luong 1a 1,2g.

Dit x, y 1 s6 mol Fe, Mg trong 1/2 hh A va s6 mol Fe con du 14 z (mol)

56x + 24y =1,36

(x —2).64 +y.64 +56z=1,84

160(x—z):2+40y=1,2

Giai hé phuong trinh trén ta dugc: x = 0,02, y =0,01, z=0,01.

--->%Fe = 82,35% va %Mg = 17,65%

S6 mol ciia CuSO4 = 0,02 mol ---->a = 0,02 : 0,4 = 0,05M

Xét phan 2:

1/2 hh A c6 khéi lugng 1 1,36g

Do tang khdi lwong chét ran = 3,36 — 1,36 = 2,0g

Gia thiét Fe chua phan tng.

Ta c6: s6 mol Mg phan tmg =2 : (2. 108 — 24) = 0,0104 mol > ny, trong phan 1.

----> Nhu vay Fe da tham gia phan tng va Mg da phan tng hét.

Myin do Mg sinhra = 0,01 . (2. 108 —24) =1,92¢

Mién do Fesinhra = 2 — 1,92 = 0,08 g

NFe phan tng = 0,08 : (2. 108 — 56) = 0,0005 mol.

nre au = 0,02 — 0,0005 = 0,0195mol

Vay chét ran E gém c6 Fe con du va Ag duoc sinh ra sau phan tng.

Téng s6 mol AgNO; d3 phan tmg = (0,01 + 0,0005).2 = 0,021 mol

Thé tich cua dd AgNOs3 0,1M da dung = 0,021 : 0,1 = 0,21 lit.

Bai 4: Cho 9,86g hon hop gdm Mg va Zn vao 1 chc cl}l'ra 430ml dung dich H>SO4
IM lodng. Sau khi phan img hoan toan, thém ti€p vao coc 1,2 lit dung dich hon hop
gom Ba(OH), 0,05M va NaOH 0,7M, khudy déu cho phan tng hoan toan, r01 loc lay

két tia va nung nong dén khoi luong khong d6i thi thu dugc 26,08g chat rin. Tinh
khéi lwong mdi kim loai trong hdn hop dau.

87



Huéng dan;

Pit s6 mol Mg va Znla x va y.

Ta cé: 24x + 65y =9,86 ()

S6 mol H2SO4 = 043.1= 0,43 mol

bat HX 1a cong thirc twong duwong ctia HoSO4 ---> nux = 2nn, so, = 0,43.2 = 0,86
mol

S6 mol Ba(OH), = 1,2 . 0,05 = 0,06 mol

6 mol NaOH = 0,7 . 1,2 = 0,84 mol

bat ROH 1a cong thue tung duong cho 2 bazo da cho.

Ta c6: nron = 2nBaon), + Nnaon = 0,06.2 + 0,84 = 0,96 mol

PTHH xay ra

Gia sir hon hop chi chita minh Zn --->x = 0.

Vay y=9,86: 65=0,1517 mol

Gia str hon hop chi Mg --->y =0

Vay x =9,86 : 24 = 0,4108 mol

0,1517 < nhh kim 10ai < 0,4108

Vix >0 vay >0 nén s mol axit tham gia phan tng v6i kim loai 1a:

0,3034 < 2x + 2y < 0,8216 nhan thdy luong axit d3 dung < 0,86 mol.

Vay axit du --> Do d6 Zn va Mg d4 phan tng hét.

Sau khi hoa tan hét trong dung dich cé.

x mol MgX> ; y mol ZnX> ; 0,86 — 2(x + y) mol HX va 0,43 mol SOs.

Cho dung dich tac dung voi dung dich bazo.

HX + ROH ---> RX +  HO.

0,86 -2(x+y) 0,86 -2(x+Yy) mol
MgX, + 2ROH ----> Mg(OH), + 2RX
X 2x X mol
ZnX> +  2ROH ----> Zn(OH), +2RX
y 2y y mol

Ta cO NRroH da phan ing = 0,86 — 2(x +y) + 2x + 2y = 0,86 mol
Vay nron av = 0,96 — 0,86 = 0,1mol
Tiép tuc c6 phan tmg xay ra:

Zn(OH), + 2ROH ----> R»Zn0O; + 2H,0

bd: y 0,1 mol
Pu: yi 2y mol
con:y —yi 0,1 -2y1 mol
( bidukién: y > yi)
Phan (g tao két tia.

Ba(OH) + H»SO4 ---> BaSOs + 2H>O
bd: 0,06 0,43 0 mol

88



pu: 0,06 0,06 0,06 mol

con: 0 0,43 - 0,06 0,06 mol
Nung két tia.

Mg(OH); ----- > MgO +HO

X X mol
Zn(OH); ------- > 7ZnO0 +HO

y—yi y—Yyi mol

BaSQj4 ----> khong bi nhiét phan huy.

0,06 mol

Ta co: 40x + 81(y — y1) + 233.0,06 = 26,08
—-->40x + 81(y—y1)=12,1 (1)
Khiy—y;=0--->y=y;tathly 0,1 —2y; = 0 --->y; < 0,05

Vay 40x = 12,1 --->x=12,1 : 40 =0,3025 mol

Thay vao (I) ta dugc y = 0,04 (y =yi1 = 0,05) phu hgp

Vay mmg =24 . 0,3025 = 7,26g va mz, = 65 . 0,04 =2,6¢g

Khiy—y;>0->y>y;tac6 0,1 —2y; =0 (vi nron phan ung hét)

---->y; = 0,05 mol, thay vao (II) ta dugc: 40x + 81y = 16,15.

Giai h¢ phuong trinh (I, II) --->x = 0,38275 vay = 0,01036

Két qua y <y (khong phu hop véi didu kiény = y; ) ---> loai.

Bai 5: Cho X 1a hon hop cta 3 chfit g6m kim loai R, oxit va mudi sunfat ctia kim
loai R. bi€t R ¢o6 hoa tri II khong doi trong cac hop chat. Chia 29,6 gam X thanh 2
phan bang nhau.

Phan 1: Pem hoa tan trong dung dich H>SO4 lodng du thu dugc dung dich A, khi B.
lugng khi B nay vura du d€ khur hét 16g CuO. Sau d6 cho dung dich A tac dung voi
dung dich KOH du cho dén khi két thuc phan tng thu dugc ket tia C. Nung C dén
khoi lugng khong doi thi thu dugce 14g chat ran.

Phan 2: Cho tac dung v6i 200ml dung dich CuSO4 1,5M. Sau khi phan img két thiic
tach bo chat ran, c6 can phan dung dich thi thu dugc 46g mudi khan.

a/ Viét cac PTHH xay ra.

b/ Xac dinh kim loai R.

¢/ Tinh thanh phan % theo khéi lwong cac chat trong X. Biét cac phan ting xay ra
hoan toan.

Huéng dan:

Dit x, v, z 12 s6 mol R, RO, RSOy trong 1/2 hh X ta co:

X.Mr + (Mg + 16).y + (Mg + 96).z = 14,8¢

phan 1;

Viét cac PTHH xay ra;

dd A ¢6 RSO4 = (x + y + z) mol va H,SO4 du

Khi B 1a H> = x mol

H, + CuO ----- >Cu + HxO
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X X X mol
ncwo=x=16:80 = 0,2 mol

dd A + KOH du

H,SO4s + 2KOH ----> K,SOs + H)0
RSOs + 2KOH ----> K,S04 + R(OH):
R(OH); ------ > RO + H0
x+y+2z) x+y+z) mol
Taco: (Mr+16). (x+y+2z)=14 (1D).
Thay x =0,2 vao (I, I) -->z= 0,05

Phan 2:

R + CuSO4----> RSOs + Cu
bd: 0.2 0,3 mol
pu: 0,2 0,2 0,2 mol

S6 mol CuSOs du = 0,3 - 0,2 = 0,1 mol

Tong s6 mol RSO4 = (0,2 + z) mol

MMubi khan = MRso , T Mcuso,, = 0,1.160 + (Mg + 96)(0,2 + z) = 46.

Thay z= 0,05 ---> Mr =24, R ¢6 hod tri II ---> R 1a Mg

Thay cac gia tri vao tinh dugc y =0, 1.

muv = 4,8g --> %Mg = 32,43%

mmgo = 4,0g --> %MgO = 27,03%

Mumgso , = 6,0g --> %MgSO4 = 40,54%

Bai 6: Hoa tan hét 7,74g hdn hop bot 2 kim loai Mg va Al bang 500ml dung dich
hon hop chura axit HCl IM Va} axit HoSO4 loang O,28M, thu duoc dung dich A va
8,736 lit khi H» (dktc). Cho rang céc axit phan ing dong thoi vai 2 kim loai.

a/ Tinh tong khéi lvong mudi tao thanh sau phan tng.

b/ Cho dung dich A phan tng vo6i V lit dung dich hdn hop gébm NaOH IM va
Ba(OH), 0,5M. Tinh thé tich V can dung d€ sau phan tmg thu duoc lugng két tua lon
nhat, tinh khoi luong két taa do.

Huéng dan:

Pit x, y 1a s6 mol Mg va Al

24x +27y=17,74 (1)

Pit HA 1a cong thirc tuong duong ctia hdn hop gom 2 axit HCI va HoSOs.

NHA = Nacy + 2IIH2 SO, = 0,5+2.0,14 =0,78 mol.

Viét cac PTHH xay ra.

nu,=x+ 1,5y =8,736:22,4=0,39 (II)

Tu (I 1) -->x=0,12vay=0,18.

Mmuéi = Mhh kim loai T Mhh axit - Mu, = 38,93¢g

Pit ROH 1a cong thire twong duong ctia hdn hop gdm 2 bazo 1a NaOH va Ba(OH),

NROH = NNaoH + 2NBaon), = 1V +2.0,5V =2V (mol)
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Viét cac PTHH xay ra.

----> Tong s6 mol ROH = 0,78 mol. Vay thé tich V can dung la: V = 0,39 lit

Ngoai 2 két tia Mg(OH), va AI(OH); thi trong dung dich con xay ra phan tmg tao
két tia BaSO4.Ta ¢6 npaso, = nu, so,= 0,14 mol

(Vi nBaony, = 0,5.0,39 = 0,195 mol > nu, so,= 0,14 mol) ---> nu, so, phan ting hét.

Vay khéi luong két tua tdi da co thé thu duoc 1.

Miét tia = MMe(OH), T MAIOH); T MBaso, = 33,62¢g

Bai 7:

1. Hoa tan vura du axit cua kim loai M ¢6 cong thire MO vao dung dich H>SO4
lodng ndng d6 4,9% duoc dung dich chi chira mot mudi tan c6 ndng do 7,6 %.

a) Cho biét tén kim loai M.
b) Tinh khi luong dung dich H,SO4 di ding

2. Hap thy toan bd hdn hgp gom khi CO» va hoi H20 vao 900 ml dung dich
Ca(OH): 1M, thu dugc 40 gam keét tua. Tach bo phan ket tua, thay khoi luvgng dung
dich tang 7,8 gam so voi khoi luong dung dich Ca(OH); ban dau.

Hay tim khi luong COY, va khdi lugng H,O dem dung.
Huéng dan:
Goi x 1a s6 mol MO
MO + H>SO4 — MSO4 + H,O

Khéi lugng chat tan MSOV4 1a: (M+96)x.

Khdi lugng MO 1a: (M+16)x.

Khoi lwong H>SO4 ban dau:

_98x.100 _ o

9

Khéi lugng dung dich MSO4:  2000x + (M + 16)x

(M +96)x
m= 100 = 7,69
2000x + (M +16)x

= m=2000(g) (x=1)
Do x ¢ nhiéu gié tri nén c6 rat nhiéu gia tri khéi luong dung dich HoSO4 tuong tng.
2,
a . Khi s6 mol CO» < s6 mol Ca(OH),
CO; + Ca(OH), —» CaCOs | + H,O

S6 mol CaCO; = = (0,4 mol
100

Khéi lwong CO2 12 0,4 . 44 = 17,6 (g)
17,6 + mggtmpzo=m' + 40 (m' = mgyq+7,8)
mu20=7,8+40-17,6 = 30,2 (g)
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b) Khi ncaonyz < ncoz < 2ncaony
CO, + Ca(OH), > CaCOsd +H0

? 0,9 0,9
CO; + CaCOs3 + H,O — Ca(HCO3).
S6 mol két tua:

40

0,9-t= —=04=1¢=0,5
100

S6 mol CO;: 0,9 + 0,5 = 1,4 (mol)

Khéi luong CO2: 1,4.44 = 61,6 (g)

Khéi lugng HyO: 40 +7.8 - 61,6 <0 ----- > Ta loai truong hop nay.

Bai 8: Hoa tan hoan toan 25,2 g mot mudi cacbonat cta kim loai héa trj II bé“mg
dung dich HCI 7,3% (D = 1,038 g/ml). Cho toan by khi COY, thu dugc vao

500 ml dung dich NaOH 1M thi thu dugc 29,6g mudi.

Xéc dinh CTHH ctia mudi cacbonat.

Tinh thé tich ctia dung dich HCI da dung.

Huéng dan:

a/ Dit cong thirc ctia mudi cacbonat 1a MCO:s.

Cac PTHH:

MCOs3 +2 HCH> MCL + CO; + H:O (2)

NaOH + COz> NaHCO:s. 3)
a a a
2NaOH + COz—» Na;CO; + HxO. (4)
2b b b
86 mol NaOH: nxaon = 0,5. 1 = 0,5 mol
Goi a, b 1an luot 13 s6 mol CO, tham gia & phan tng (3) va (4).
Theo phuong trinh va bai ta co:
nnaon = a + 2b = 0,5 mol (5).
Mmuéi = 84 a+ 106 b=29,6 g (6)
Giai (5) va (6) ta dugc: a=0,1mol ; b= 0,2mol.
— S6 mol CO; tao thanh & (2):
ncoo=a+b=0,1+0,2=0,3 mol.
Theo pt (2):
nmMmco3= Ncoz2 = 0,3 mol.
Khéi lugng phan tir ciia mudi ban dau:

25,2
= Mo, :W

& M+60=84 = M=24dvC.
Vay M 1a Mg suy ra CTHH ctia mubi can tim: MgCOs
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Luu y: HS ¢6 thé bién luan dé chimg minh xay ra ca (3) va (4).

Ta thay:
29,6 29,6
— < Nmubi -
106 84

< 0,28 mol < nmusi < 0,35 mol.
Ma ncoz = Nmuéi.
= 0,28 <ncoz < 0,35.

0,5 SnNaOH < 0,5 <)
0,35 Neo, 0,28

= 1< nNaon/ ncox <2

—ra tao 2 mudi =c6 ca (3 ) va (4) xay ra.
Theo phuong trinh (2)

npcl =2nco2 =2 . 0,3 = 0,6 mol

— Khbi luong HCI di dung:

Mic1 =0,6 .36,5 =21,9 (g)

— Khéi luong dung dich HCI di dung:

21.9x100
MddHCl = 2= =300g.

>

Thé tich dung dich HCI d3 dung:
390 _ 289ml = 0,289 (li)

Vdaduea =

Bai 9: Cho 4g Fe va mot kim loai hoa tri II vao dung dich H>SO4 loang liy du thu
duoc 2,24 it khi H» (dktc). Néu cho 1,2g kim loai ho4 tri II né1 trén phan tng vi 0,7
lit khi Ox(dktc) thi lugng Oxi con du sau phan Uing.

a, Xac dinh kim loai hoa tri II.

b, Tinh % khdi lugng timg kim loai trong hdn hop.

Huéng dan:
a/ Cac PTPU:
Fe + HSOs — FeSOs + H»
xmol xmol xmol
A + H,SO;s — ASOq + H»
ymol ymol ymol
n, = 224 0,imol
2 224
Theo bai ra ta c6 hé phuong trinh:
56x + Ay =4
{ 00 @
x+y =01
= Ay - 56y=-1,6
_ 1,6
Y7 56-4
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L6

0< <0]= M, <40 (1)
iy
2A + o)} — 2A0 (*)
n0, =27 = 0,03125n0l
224
Theo PTPU' (¥): % < 003125 45 oxi du)

->2A >384 Vay A>192 (2)
(1)va(2) Tacd 19,2 <Ma <40.

Do A 1a kim loai c6 hod tri II nén A la Mg.
b. Thay A vao hé PT (a)

S6x+24y =4 - x =0,05
x+y=0,1 y=0,05
mge = 0,05. 56=2,8¢

mme = 1,28
% Fe = %.100’/0 =70%
% Mg =100% - 70% = 30%

Bai 10: Nhiét phan hoan toan 20 g hdén hgp MgCO;, CaCOs, BaCOs thu dugc khi
B. Cho khi B hap thu hét vao nudce vo1 trong thu duoc 10 gam két tua va dung dich C.
Bun nong dung dich C t61 phan tmg hoan toan thay tao thanh thém 6 gam keét tua.
Hoi % khoi lugng cia MgCOs3 nam trong khoang nao?

Huéng dan:  Cac PTHH:

MgCOs t—()) MgO + COyq (1)
(B)
CaCOs L Ca0 + COx (2)
(B)
BaCO; —“» BaO +COup 3)
(B)
COz) + Ca (OH)2@a) ----> CaCOsq + H20q) (4)
(B)
2C0Oxx) + Ca(OH)2@a) ----> Ca(HCO3)2(4q) (5)
(B) ©)
Ca(HCO:), ——> CaCOsp +COuiy +H:0p  (6)
©)

Theo phuong trinh phan tng (4) va (6) ta co:
ncacoz = 0,1 +0,06 =0,16 (mol) ----> n¥ .02 = 0,1 +0,06 x 2 = 0,22 (mol)
theo phuong trinh phan tng (1), (2), (3), (4 ), (5) ta cé:
Tong s6 mol mudi: N musi =nco2= 0,22 (mol)
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GQ~i X,Y,Z lﬁnvlu’(fc 12‘1 s6 mol cua muéi: MgCO3, CaCO3, BaCOs c6 trong 100
gam hon hop va tong s6 mol ctia cdc muodi s€ la: x +y+z = 1,1 mol
Vi ban dau 14 20 gam hdn hop ta quy vé 100 gam hdn hop nén nmusi = 1,1 (mol)
Ta co: 84x + 100y + 197z =100 ---> 100y + 197z =100 — 84x
Va Xx + y+ z =11 -> y+tz =11-x
100y +197z 100-84x
y+z - L1-x
-—--> 52,5 < 84x < 86,75
Vay % luong MgCO; nam trong khoang tir 52,6% dén 86,75 %
Bai 11: Hoa tan 11,2g CaO vao nudc ta dugc dd A.
1/ Néu khi COz suc qua A va sau khi két thiic thi nghiém c6 2,5 g két tua thi c6 bao
nhiéu lit khi CO; da tham gia phan trng?
2/ Néu hoa tan 28,1g hon hop MgCOs va BaCOs c6 thanh phén, thay doi trong do6
chira a% MgCOs bang dd HCI va cho tat ca khi thoat ra hap thu hét vao dd A thi thu
duoc két taa D.

Hoi: a ¢6 gia tri bao nhiéu thi lwong két tia D nhiéu nhat va it nhat?
11,2

<> 100 < < 197

1. nCaO = = (0,2 mol
56
Phuong trinh hoa hoc:
CaO+H.O —— Ca(OH): (1)
0,2 0,2 mol

Khi suc CO; vao c6 phan ung:
CO,+ Ca(OH), —— CaCO;+H,0 (2)
Trwong hop 1: Ca(OH), du va CO, phan tmg hét thi:

Theo (2) nCO, = nCaCO; = 1203 = 0,025 mol

Vco2 =0,025.22,4 =0,56 Lit.
Truong hop 2:
CO; du, Ca(OH), phan tng hét c6 thém phan tmg:
CaCO; + CO2 + H,O ——  Ca(HCO3), 3)
Theo (1) nCO; =nCa(OH), =nCaCO3 = 0,2 mol.
nCaCO; phan ung ¢ (3): = 0,2 - 0,025 =0, 175 mol.
Theo (3) nCO, =nCaCO; = 0,175 Mol.
Téng nCO; ¢ (2) va (3) 1a: 0,2 + 0,175 = 0,375 mol.
Vo2 =0,375 . 22,4 =8,4 Lit.
2. Cac phan tng xay ra:
MgCOs +2HCI —— MgCL+CO>, T +H0 (1)
BaCOs; +2HCI —— BaChL+CO; T +H,O (2)
Khi suc CO; vao dd A c6 thé xay ra cac phan Gng :
CO,+Ca(OH), —— CaCO;{+H,0O (3)
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2 COy+ Ca(OH), ——> Ca(HCOs), &)
Pé luong két tia CaCOs thu duogc 14 16n nhét thi chi xay ra phan tmg (3).
Khi d6: nCO; =nCa(OH), = 0,2mol.
Theo dé bai khéi lugng MgCOs c6 trong 28,1 g hdn hop la:

mMgCOs = 2814 — 02812 = nMeCO; = O’éila
hBaCo, — 281-028la
197
Theo (1) va (2) nCO2 = nMgCO3 + nBaCOs
Ta c6 phuong trinh:
0,281a N 28,1-0,281a _ 0.2,
84 197

Giai ra ta duoc: a = 29,89 % . Vay khi a = 29,89 % thi lwong két tia 16n nht.
Khi a = 0 % thi nghia 13 hdn hop chi toan mudi BaCO;

Khi d6 nCO, = fg; = 0,143 mol.

Tacdé:  nCOz <nCa(OH),.
Theo (3): nCaCO3; =nCO; = 0,143 mol.
m CaCO3 =0,143 . 100 = 14,3g.
Khi a = 100% nghia 1a hdn hop chi toan mubi MgCOs khi do:

nCO; = 28? ~ 0,334 > nCa(OH), = 0,2 mol.

Theo (3): nCaCO;3; = nCa(OH)> = 0,2 mol.
Vi CO; du nén CaCO:s tiép tuc phan tng:
CaCO; + CO2+ HO —— Ca(HCO:3), (5)
Theo (5): nCaCO; =nCO; du = 0,334 - 0,2 =0,134.
nCaCOj; con lai : 0,2 - 0,134 = 0,066
mCaCO; = 0,066 . 100 = 6,6 < 14,3g.
Vay khi a = 100% thi luong két tia thu duoc bé nhat.

Bai 12: Hoa tan 7,74g hdon hop 2 kim loai Mg, Al trong 500ml dung dich hdon hop
chita HC1 1M va H>SOs 0,38M (loang). Thu dugc dung dich A va 8,736 lit khi
Ha(dktc).

Kim loai da tan hét chua? giai thich?
Tinh khéi lvong mudi c6 trong dung dich A?
Huéng dan:
n HC!I =0,5 mol ; nH,50,= 0,19 mol ;nH, =0,39 mol
a/ Cac P.T.H.H: M6i PTHH dtng cho.

Mg + 2HCI —> MgCl, + H: (1)

2 Al + 6HCI — 2AICh + 3H» (2)
Mg + H.SOs — MgSOs + H: (3)
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2 Al + 3 H2SOs — Alx(SOs); + 3H» (4)
1

Twrl2 >  nH, = nHC = %.o,s 0,25 (mol).
T 3,4-> nH, =nH,S50,= 0,19 (mol)
Suyra: Téng nH, =025+ 0,19 = 0,44 (mol)
Ta thay: 0,44 > 0,39
Vay: Axit du, kim loai tan hét.
b/ Theo cau a: Axit du.
* TH;:  Gia st HCI phéan tmg hét, H,SO4 du:
n HCl =0,5mol — nH,=0,25 mol
(1,2)
nH,= 0,39 -0,25=0,14 (mol) suyra nH,SO, =0,14 mol
(3,4) (pu)
Theo dinh luat BTKL:
Mméi = 7,74 +0,5.35,5+0,14 .96 =38,93¢g
(A) ,
*TH,: Giasat HSOs Y phan ung hét, HCI du
Suy ra nH,50,=0,19 mol suyranH, = 0,19 mol

3,4
nH,=0,39-0,19=0,2 (mol) suy ran HCI=0,2.2 =0,4 (mol)
(1,2) (p )

Theo dinh luat bao toan khdi lwgng:
m muéi = 7,74+ 0,19.96 + 0,4.35,5 = 40,18 (g)
Vi thyc té phan ing xay ra dong thoi. Nén ca 2 axit déu du.
Suy ra tong khdi lwong mudi trong A thu dugc la:
38,93 (g) < m musia <40,18 (g)

Bai 13: Cho hén hop gdm MgQ, AlO3 va mot 0>§it cua kim loai hoa tri I kém hoat
dong. Lay 16,2 gam A cho vao 6ng st nung ndng roi cho mot ludng khi Ha di qua
cho dén phan tmg hoan toan. Lugng hoi nudc thoat ra dugc hap thu bang 15,3 gam
dung dich HxSO4 90%, thu dugc dung dich H2SO4 85%. Chat ran con lai trong ong
dem hoa tan trong HCI v6i lugng vira du, thu duge dung dich B va 3,2 gam qhat ran
khéng tan. Cho dung dich B ,téc dgng voi 0,82 lit dl}ng dich NaOH 1M, llc,)c ,léy két
tua, say kho va nung noéng dén khoi lugng khong doéi, duge 6,08 gam chat ran.

Xéc dinh tén kim loai ho4 trj II va thanh phan % khéi luong cta A.

Huéng dan:

Goi R 1a KHHH cua kim loai hoa tr1 II, RO 1la CTHH cua oxit.

Dit a, b, ¢ 1an luot 1a s6 mol ctia MgO, Al,Os, RO trong hdn hop A.

Theo bai ra ta co:

40a+ 102b+ (Mr + 16)c =16,2 (I)
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Cac PTHH xay ra:

RO + H; ---—-- >R + H.0 (1)

MgO + 2HCI---->MgCl, + H, O (2)

ALOs + 6HCI--->2AICl; + 3H.O (3)

MgCl, + 2NaOH ---->Mg(OH), +2NaCl (4)

AICl;  +3NaOH ----- > AI(OH);s + 3NaCl (5)

Co thé c6: Al(OH); + NaOH -----> NaAlO, + H.O (6)
X X X

Goi x 14 s6 mol ciia NaOH con du tham gia phan Gmg v6i AI(OH);

Mg(OH); ----- > MgO + HO (7)

2A1(OH);3 ------ > ALOs + 3HO (8)

2b—x 2b-x mol

Ta co:

Khéi lugng cua axit HxSO4 trong dd 90% 1a:

m=15,3.0,9=13,77 (g)

Khéi lugng cua axit H>SOq trong dd 85% van 13 13,77(g). Vi khi pha lodng bang
H>O thi khoi luong chat tan dugc bao toan.

Khéi lwong dd H2SO4 85% 1a: (15,3 + 18c¢)

Tacd: C%=— "7 100% = 85%
(153 +18¢)

Giai phuong trinh: ¢ = 0,05 (mol)
Chat ran khong tan trong axit HCI 14 R, c¢6 khéi lugng 3,2g.

3’25 — 64. Vay R 1a Cu.

R:

b

Thay vao (I) --->40a+ 102b=12,2 (II)

S6 mol NaOH = 0,82.1 = 0,82 (mol)

TH;: Phan tng 6 xay ra nhung AI(OH); tan chwra hét.
NNaon =2a+ 6b+x = 0,82 (HI)

40a + 102( 252‘ *)=6,08 (IV)

Giai hé phuong trinh (II) va (IV) dugc: x = 0,12 (mol)
Thay vao (III) ---> 2a + 6b = 0,7 (IITY

Giai hé phuong trinh: (IT) va (IIT) dugc: a= 0,05 vab= 0,1
%CuO = 24,69% ; %MgO = 12,35% va %A1L,03 = 62,96%
TH,: Phan tng 6 xay ra va AI(OH); tan hét

Mrin = MMgo = 6,08g

nmgo = 6,08 : 40 = 0,152 mol

mai,o0,=12,2-6,08=6,12 ¢
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nat,o0,= 6,12 : 102 = 0,06 mol
NNaoH = 2NMgo + 6Na1, 0,=2.0,152 + 6.0,06 = 0,664 mol
NAIOH); = 2NAl, 0,= 0,12 mol

nNaon de = 0,82 — 0,664 = 0,156 mol
Nhan thay NNaoH du = 0,156 > NAI(OH) ;= 0,12 mol => AI(OH)3 tan hét.

Tinh dugc: mcuwo = 4g => Y%mcuwo = 24,69%
Mugo = 6,082 => Yemmgo = 37,53%
mai,o0,= 6,12 =>% mai,0,=37,78%

CHUYEN DE 14:
NHAN BIET - PHAN BIET CAC CHAT.

I/ Nguyén tic va yéu chu khi gidi bai tdp nhan biét.

Mudn nhan biét hay phan biét cac chat ta phai dira vao phan tng dic trung va cd
cac hién tuong: nhu c6 chat két tia tao thanh sau phan tng, 461 mau dung dich, giai
phong chat c6 mui hoac c6 hién tuong sui bot khi. Hodc ¢6 thé str dung mot s6 tinh
chat vat li (n€u nhu bai cho phép) nhu nung ¢ nhiét d¢ khac nhau, hoa tan céc chat
vao nudc,

Phan tmg hod hoc duoc chon dé nhan biét 13 phan ing déc trung don gian va co dau
hi¢u rd rét. Trur truong hop dac biét, thong thudng mudn nhén biét n hoa chat can
phai tién hanh (n — 1) thi nghiém.

Tét ca cac chét duoc h;ra chon dung dé nhan biét cac hoa chit theo yéu cau cua dé
bai, déu duoc coi la thudc thur.

Luu y: Khai niém phan biét bao ham ¥ so sanh (it nhit phai c¢6 hai hoa chét tro 1én)
nhung muc dich cudi cung cua phan biét cling 1a dé nhan biét t€n ciia mdt s6 hoa chat
nao do.

[I/ Phwong phap lam bai.

1/ Chiét(Trich mAu thir) cac chat vao nhan biét vao cac ng nghiém.(danh sb)

2/ Chon thudc thir thich hop(tuy theo yéu cau dé bai: thudc thir tuy chon, han ché
hay khong dung thudc thtr nao khéc).

3/ Cho vao cac dng nghiém ghi nhan cac hién tugng va rut ra két luan da nhan biét,
phan bi¢t dugc hod chat nao.

4/ Viét PTHH minh hoa.

11/ Cac dang bai tap thwong gap.

Nhan biét cac hod chit (rdn, 10ng, khi) riéng biét.

Nhén biét cic chit trong cting mot hon hop.

Xac dinh sy ¢ mit cia cac chét (hodc cac ion) trong cung mot dung dich.
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Tuy theo yéu cau cta bai tip ma trong mdi dang c6 thé gip 1 trong cac trudng hop
sau:

+ Nhan biét vé6i thudc tht tu do (tuy chon)

+ Nhan biét v6i thude thir han ché (c6 gidi han)

+ Nhan biét khong duoc dung thude thir bén ngoai.

DOi v6i chat khi:

Khi COz: Dung dung dich nuéc voi trong c6 du, hién tuong xay ra la lam duc nudc
vO1 trong.

Khi SO,: C6 mui hac kho ngui, lam phai mau hoa héng hodc Lam mat mau dung
dich nudc Brom hodc Lam mat mau dung dich thuoc tim.

5SO; + 2KMnO4 + 2H, O —— 2H>SO4 + 2MnSO4 + KuSOy4

Khi NH3: C6 mui khai, 1am cho quy tim tim w6t hoa xanh.

Khi clo: Dung dung dich KT + Hb tinh bot dé thir clo lam dung dich tir mau tring
chuyén thanh mau xanh.

Chb + KI — 2KCl + I,

Khi HzS: C6 mui trimg théi, dung dung dich Pb(NO3), dé tao thanh PbS két tua
mau den.

Khi HCI: Lam gidy quy tam u6t hoa do hodc suc vao dung dich AgNOs tao thanh
két tia mau trang cua AgCl.

Khi N»: Pua que diém d6 vao 1am que diém tit.

Khi NO ( khong mau ): Dé ngoai khong khi hod mau nau do.

Khi NO; ( mau nau d6 ): Mui hic, 1am quy tim tAm u6t hod do.

4NO, + 2H.O + O —— 4HNO;

Nhin biét dung dich bazo (kiém): Lam quy tim hoa xanh.

Nhén biét Ca(OH),:

Dung CO> suc vao dén khi xuat hién két tia thi dimg lai.

Dung Na,COs dé tao thanh két tiia mau trang ciia CaCO;

Nhén biét Ba(OH),:

Dung dung dich H2SO4 dé tao thanh két tia mau tring ctia BaSOs.

Nhan biét dung dich axit: Lam quy tim hoa dé

Dung dich HCI: Dung dung dich AgNO; lam xuat hién két tiia mau trang ctia AgCl.

Dung dich H2SO4: Dung dung dich BaCl, hoic Ba(OH) tao ra két tiia BaSO..

Dung dich HNOs: Dung bot déng do va dun & nhiét do cao lam xuét hién dung dich
mau xanh va cé khi mau nau thoat ra ciia NO..

Dung dich H>S: Dung dung dich Pb(NO3), xuat hién két tia mau den ctia PbS.

Dung dich H;PO4: Dung dung dich AgNOj; 1am xuét hién két tia mau vang cia
Ag3PO4.

Nhan biét cac dung dich mudi:

Mudi clorua: Dung dung dich AgNOs.

Mudi sunfat: Dung dung dich BaCl, hoic Ba(OH)..
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Muébi cacbonat: Dung dung dich HCI hoac H>SOa.
Mudi sunfua: Dung dung dich Pb(NO3)s.

Mu01 photphat: Dung dung dich AgNO; hodc dung dung dich CaCl,, Ca(OH), lam
xuét hién két tia mua tring ctia Cas(PO4)..

Nhén biét cac oxit ciia kim loai.

* Hon hop oxit: hoa tan timg oxit vao nude (2 nhom: tan trong nude va khong tan)

Nhom tan trong nudce cho tac dung véi COs.

+ Néu khong c6 két tia: kim loai trong oxit 14 kim loai kiém.

+ Néu xuat hién két taa: kim loai trong oxit 1a kim loai kiém tho.

Nhom khong tan trong nudce cho tac dung véi dung dich bazo.

+ Néu oxit tan trong dung dich kiém thi kim loai trong oxit 14 Be, Al, Zn, Cr..

+ Néu oxit khong tan trong dung dich kiém thi kim loai trong oxit 1a kim loai kiém
tho.

Nhan biét mjt s6 oxit:
- (Na,0; K>0; BaO) cho tac dung véi nudc--> dd trong sudt, lam xanh quy tim.
- (Zn0O; Al,03) vtra tac dung véi dung dich axit, vira tac dung véi dung dich bazo.
- CuO tan trong dung dich axit tao thanh dung dich c6 mau xanh dac trung.
- P2Os cho tac dung voi nude --> dd [am quy tim hoa dé.
- MnO; cho tac dung véi dd HC1 dic c6 khi mau vang xuét hién.
- Si0; khong tan trong nudc, nhung tan trong dd NaOH hodc dd HF.

Bai tap ap dung:

Bai 1: Chi dung thém mdt hoa chét, néu cach phan biét cac oxit: K,O, Al,O3, CaO,
MgO.

Bai 2: Co 5 rpﬁu kim loai Ba, Mg, Fe, Al, Ag néu chi dung dung dich H,SO4 lodng
c6 thé nhan biét dugc nhitng kim loai nao. Viét cac PTHH minh hoa.

Bai 3: Chi c6 nudc va khi CO, hdy phan biét 5 chat bot tring sau day: NaCl,
Na2C03, Nast4, BaCO3, BaSOa.

Bai 4: Khong duoc dung thém mot hoa chit nao khac, hay nhan biét 5 lo bi mét
nhan sau day. KHCO3, NaHSO4, Mg(HCO3),, Na,CO3, Ba(HCO3),.

Bai 5: Chi dung thém Cu va mot mudi tuy ¥ hiy nhan biét cac hoa chat bi mét nhan
trong cac lo dung tung chat sau: HCI, HNOs, H2SO4, H3POs.

CHUYEN DE 15:
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TACH - TINH CHE CAC CHAT

Pé tach va tinh ché cac chit ta c6 thé:

1/ Str dung cac phuong phap vat Ii.

Phuong phép loc: Dung dé tach chat khong tan ra khoi hdn hop long

Phuong phap c6 can: Dung dé tach chat tan ran (Khong hoa hoi khi gip nhiét do
cao) ra khoi dung dich hon hop 1ong.

Phuong phap chung cat phan doan: Dung dé tach cac chét 1ong ra khoi hdn hop
l6ng néu nhiét 46 dong dac cua chiing cach biét nhau qua 16n.

Phuong phap chiét: Dung dé tach cac chat 1ong ra khoi hdn hop 16ng khong dong
nhat.

2/ Str dung phuong phap hoa hoc. XY
So db tach: +Y ach bang
AX phuong phép

/ Téach (P(r tAi tao) \ vat Ii
hl{ A,}B +X bang
Pt tach PP vat li (A)

(B)

Luwu y: Phan ing dwoc chon dé tach phai thoa méan 3 yéu ciu:

Chi tac dung 1én mét chit trong hdn hop can tach.

San pham tao thanh c6 thé tach dé dang khoi hon hop

Tir san pham phan ng tao thanh c6 kha ning tai tao duoc chat ban dau.

Bai tap ap dung:

Bai 1: Tach riéng ting chat ra khéi hdn hop ran gom: ALOs ; CuO ; Fe,Os

Bai 2: Tach cac kim loai sau day ra khoi hon hop bot gdm: Cu, Fe, Al, Ag.

Bai 3: Bing phuong phap hoa hoc hiy tach 3 mudi KCI, AICI; va FeCls ra khoi
nhau trong mgt dung dich.

Bai 4: Tach riéng ting chat nguyén chét tir hdn hop céac oxit gom: MgO, CuO, BaO.

Bai 5: Trinh bay cach tinh ché: Cl, ¢6 1an CO» va SOv..

Bai 6: Tach riéng timg chat ra khoi hdn hop khi: H,S, CO2, N» va hoi nudc.

Bai 7: Tach riéng N», CO; ¢ dang tinh khiét ra khoi hdn hop: N2, CO, CO,, Oz va
hoi H>O.

Mot s6 luwu y:

Phuong phép thu Thu khi ¢6 tinh chét Két qua thu duoc khi
Up ng-ic eng | NhN h-n kh<ng khY H., He, NHs,
tb\b( CH4—) N 2
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Ngéa eng thu | NAENng h-n khwng khy 0,, Cl,, HCl,
SO,, H,S
§Eg n-ic Kh«ing tan viu kh«ng tc H,, O,, N,, CH.,
dong vii H,0 He

CHUYEN DE 16:

VIET PHUONG TRINH HOA HQC PIEU CHE CHAT
VO CO VA THUC HIEN SO PO CHUYEN HOA

(Van dung tinh chat hoa hoc cua cac chat va cac phan tng hoa hoc diéu ché cac
chat de viét)
Bai 1: Viét PTHH d¢ thyc hién so d6 sau.

/ C‘a}CO3

A/+B

CO, +E

w‘ ( Biét A,B,C,D.E la nhitng chit
VM khac nhau )

Na,COs3
Bai tap ap dung: HOAN THANH CAC PTHH THEO SO PO PHAN UNG.

1/ Xac dinh cac chat A,B,C,D,E va hoan thanh so dd bién hoa sau
NaHCQ;3

e
CO, +D +E CaCOs
I
Na,COs

2/ Xac dinh céc chéat A, B, C, D, E, F, M va hoan thanh cac phYuong trinh hod hoc
theo so do sau:

A +NaOH(l,d) C

+H% Wﬁo

+ Cl, ,t° E -

D L > M + Fe: /
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+ Cly t° + NaOH( a4)
B

3/ Xac dinh B, C, D, E, M, X, Z. Giai thich va hoan thanh cac phu¥Yong trinh hoa
hoc thé hién theo so do bién hoa sau:

B
}Hm/' \i{-i-z
M D t »E_— dpnc—» M.
E\A /
+ NaOH Y +2Z
C

4/ Viét cac ph¥Yuong trinh hoa hoc thé hién theo so dd bién hoa sau ( ghi rd diéu
kién néu co ).

FeCl—(2) 3 Fe(NOs),—() 5 Fe(OH)
o z\“‘\k

Fe (9)11(10) (kl) Fe,03

NN "

FeCls —(6) » Fe(NOs);— (75 "Fe(OH); (8)
5/ Xac dinh cac chat A, B, C, D, E, F, G, H va hoan thanh so dd bién hoa sau:
C
(2 3)+E
+H>SO4
+ H,O +G
A~ (1) °B (6) H
+ HSO4 v
(N‘ (5) +F
D

Biét H 1a mubi khong tan trong axit manh, A 1a kim loai hoat dong hoa hoc manh,
khi chdy ngon lra c6 mau vang.
6/ Hoan thanh diy bién hoa sau ( ghi rd diéu kién néu c6 )

FeSOs __(2) , Fe(OH)., __ (3) . Fe,05 _ (4) Fe

o
Fe (7) (8) / \%
\ v 04




)

Fex(S04); —(6) , Fe(OH)3

Fe;Oq4

7/ Hoan thanh cac phYuong trinh phan tng theo so dd bién hoa sau( ghi 1d diéu

kién néu ¢ )
BaC

A

2

\

Ba —1—»Ba(OH), (8)

Os

A

/

(9)

BaCl—(¢ » BaCO;—(11»

(4)

BaO

N\

5

(5)

Ba(HCO3),

8/ Hoan thanh cac phu¥Y¥ong trinh phan tmg theo so d6 bién hoa sau( ghi rd diéu

kién néu co )
CaC

A

2

\

Ca —1) » Ca(OH), (8)

O3

A

3

(9

CaCl—{&—» CaCOs—11»

(4)

CaO

\ £

5

(5)

Ca(HCO3):

Hoic cho so d6 sau: Biét rang C 1a
C

A

thanh phan chinh cta da phan.

+ mQ)

(9)

E &2 , C—t—F

(5)

9/ Hoan thanh cac phYYuong trinh phan tng theo so dd bién hoa sau( ghi 1d diéu

kién néu ¢ )

K>COs

A

\\

A

(3)
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K—»  KOH KCG— >  KNO+— D>

(8) (9)
/ KNO;
(4 (5)

KHCO;3;

10/ AL (1) ALO; @) AICL; ) AI(NO3); 4 Al(OH); _ )
e 3y 2 —

11/ Xac dinh cac chat X, X, va hoan thanh so do bién hoa sau Al O3

(1) \2)‘
4Fe(OH); + O, —~» 2Fe;,0; + 4H,0O
)

1
FeCl, (5 Fex0Os
\\w\ /(4/)v

X>
4FeCly + 8KOH + 2H:0 + Oy — > 4Fe(OH); + 8KCI

12/ Hoan thanh déy bién hoa sau (ghi rd diéu kién néu co)
+B

Tgi/za > X+D

X 40, B +Bn+D Y+Z

—_—

+Fe,t°

C +YhoicZ A+G

Biét A 1a chat khi c6 mui xdc dic tru¥ng va khi suc A vao dung dich CuCl, ¢6
chat két tia tao thanh.
13/ Hoan thanh cac phuong trinh phan tng sau:

KClOs —t* L, A+B

A+ MnO,+H,SOy ——>C+D+E+F
A _dmc , G+C
G+tH,O——L+M

C+L —+—>»KCIOs+A+F

14/ Hoan thanh cac phuong trinh phan tng sau:

KCIO; _t°* , A+B

A + KMnOs+ H,SOy ——» C+ ...

A dmc ,C+D

D+H,O —E+ ...

C+E _t .

15/ Hoan thanh cac phuYong trinh hod hoc theo so ¢ phan tng sau.
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M+ A
M +B \

ﬁf\\

——»
M+C—>Fe L, H+BaSO,
M+D M —G »H

16/ Hoan thanh cac phuong trinh hod hoc theo so @b phan tng sau.
Fe(OH); + A
/ FeCLb+B +C
C FeCl,+D+E

FeCl, +F
Fex(COs3); — > Fe(OH); + G (k)

17/ Chon 2 chit vo co dé thoa man chat R trong so d6 sau:

S S
/V
* . =

2 chét vo co thoa mén 1a NaCl va CaCOs
_#Ca0 < Ca(OH): ~ CaCl,
CaCoO; “ x CaCOs . CaCOs CaCoO:;
CO, — NaHCO; — Na,COs

aNa — NaOH ~ > NaxSOs
NaCl _» NaCl _»NaCl > NaCl
Ch —— HCI — BaCbh

BAI TAP TONG HQP: VIET PTHH THEO SO PO - CHUOI PHAN UNG,
GIAI THICH THi NGHIEM, NHAN BIET — PHAN BIET —- TACH CHAT VO
CO

1/ Cho so db sau:

/B——%D——% F

S

C — > E

Biét A 1a kim loai B, C, D, E, F, G 1a hop chat ctia A. Xac dinh cong thiic cia A, B,
C,D, E, F, G viét phuong trinh phan ung x4y ra.
A 1a Fe; B 1a FeCly; C 1a FeCls; D la Fe(OH),; ElaFe(OH);; F laFeO;
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G l1a Fe)0s.
Céc phuong trinh Fe + 2HCI = FeCl, + HyT
2Fe + 3Cl © 2FeCls
2FeCl; + Fe = 3FeCl;
FeCl, + NaOH - Fe(OH)x) + NaCl
Fe(OH), + 02 + 2H,0 > 4Fe(OH);
Fe;03 + CO > FeO + CO,T
Fe,03 +3CO = 2FeO + 3CO,T
FeO + CO > Fe + CO,T

2/ Dbt cacbon trong khong khi & nhiét d6 cao dugc hon hop A;. Cho A; tac dung
véi CuO nung néng duogc khi A> va hon hop A;. Cho A, tic dung voi dung dich
Ca(OH), thi thu duoc két tia A4 va dung dich As. Cho As tac dung voi Ca(OH), lai
thu dugc As. Cho As tac dung vé1 HoSO4 dac nong thu dugce khi Bi va dung dich Bo.
Cho B; tac dung v6i dung dich NaOH du duoc két tia B;. Nung Bs dén khdi luong
khong dbi duge chat rin Ba.

Viét cac PTHH xay ra va chid : Ai, Az, Az, As, As, Bi, B2, B3, By 1a chét

gi?
- D6t cacbon trong khong khi thu dugc hdn hop khi A
PTHH : 2C+02 40 2CO (1)
2CO+0: 10 2COs (2)

Hdn hop khi A; gdbm CO va CO;

- Cho A tac dung voi CuO

PTHH : CO+CuO 40 Cu+CO; (3)
Khi A 1a CO;

Hon hop As 1a Cu va c6 thé c6 CuO du.

- Cho A; tac dung véi dd Ca(OH):

CO; + Ca(OH), — Ca CO; + H,0 (4)
CO; + CaCOs + H,O — Ca(HCO:3), (5)
Két tha A4 1a CaCOs

dung dich Asla Ca(HCOs),

- Cho As tac dung véi Ca(OH), thu duge Ay
Ca(HCO:s), + Ca(OH), — 2CaCO; + 2H>0 (6)

- Cho Aj tac dung véi HaSOs (d, nong) duoce khi By va dung dich B,.
Cu+2H>SO4 0 CuSO4+ 2H20 + SO; (7)
CuO + H2SO4 10 CuSO4 + H,O (8)

Khi B, 1a SO, dung dich B> 1a CuSOs

- Cho B; tac dung v6i NaOH du thu duoc két tua Bs
CuSOs + 2NaOH — Cu(OH); + NaxSOy4 9)

- Két tua B3 1a Cu(OH),
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- Nung B; dén khéi luong khong dbi duge Ba.

Cu(OH), — CuO+ o (10)
B4 la CuO
Theo phantng 1 - 10ta co :

Al CO; CO2 B : SO,

Az: CO; B> : CuSOq4

A3 : Cu; CuO (du) Bs : Cu(OH),

A4: CaCOs B4 : CuO

As: Ca(HC03)2

3/ Hbdnhop A gdm Fe;04, Al, ALLO3, Fe.

Cho A tan trong dung dich NaOH du, thu du,.’cyc ,chét ran B, dung dich C va khi D.
Cho khi D du tac dung v61 A nung néng duogc chat ran Ai. Dung dich C cho tac dung
v6i dung dich Hv2SO4 loang du dugc dung dich Ci. Chat ran A; tac dung véi dung
dich H>SO4 dac nong (vira dl;l) thu dugc dung dich E va khi F. Cho E tac dung véi bot
Fe du dugc dung dich H. Viét cac PTHH xay ra.

4/ D6t chay cacbon trong oxi ¢ nhiét d¢ cao duoc hdn hop khi A. Cho A tac dung
voi FeO nung nong duge khi B va hon hop chat ran C. Cho B tac dung véi dung dich
nudc voi trong thu dugc két tua K va dung dich D, dun s6i D lai thu dugc két tia K.
Cho C tan trong dung dich HCI, thu dugc khi va dung dich E. Cho E tac dung Vo1
dung dich NaOH du dugc ket tia hidroxit F. Nung F trong khong khi t61 khoi luong
khong doi thu dugce chat ran G. Xac dinh cac chat A, B, C, D, K, E, F. Viét cac
PTHH xay ra.

5/ Xac dinh cac chét tir A; dén A1 va viét cac phuong trinh phan ng sau:

A+ A — A3z + As4

As  + As ——> A + Ay

As + As + Ao — Ao
Ao — 5 A+ Ag

An + Ay —S A+ Ag

Biét A; 1a m}léi sat Clorua, néu 1ay 1,27 gam A; tac dung v6i dd AgNOsv du thu
dugc 2,87 gam két taa.

6/ Hon hop A gom BaO, FeO, AL,Os. Hoa tan A trong luong nuéc du dugc dd D
va phan khong tan B. Suc ,khi,COz du vao D, phan ung tao két tua. Chorkhi COdudi
qua B nung néng duoc chat ran E. Cho E tac dung v6i dd NaOH du, thay tan mot
phén va con lai chat ran G. Hoa tan hét G trong luong du H>SO4 loang roi cho dd thu
dugc tac dung voi dd NaOH du, loc két tua nung ngoai khong khi dén khoi lugng
khong doéi thu duoc chat ran Z.

Giai thich thi nghiém trén bang cac phwong trinh hoa hoc.

7/ C6 céac phan ng sau:

MnO, + HCls —— KhiA

Na;SO3; + H>SO4(1y) —— KhiB
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FeS + HCI —— KhiC

NHsHCO; + NaOHe@we —— KhiD

Na,CO; + H»SOs(1) —— KhiE

Xac dinh cac khi A, B, C, D, E.

Cho A téq dung C, B tac dung véi dung dich A, B tac dung voi C, A tac dung dich
NaOH ¢ diéu ki¢n thuong, E tac dung dung dich NaOH. Viét cac PTHH xay ra.

C6 3 binh khi A, B, E mét nhan. Bing phuong phap hoa hoc hay phan biét cac khi.

8/ Mot hon hop X g§m cac chét: NayO, NaHCO;3, NH4Cl, BaCl; c6 s6 mol mbi chét
be“,mg nhau. Hoa tan hon ho’p X vao nudc, roi dun ,nhe thu duoc khi Y, dung dich Z va
két tia M. Xac dinh cac chat trong Y, Z, M va viét phuong trinh phan rng minh hoa.

9/ Nhiét phan mot lugng MgCOs trong mot thoi gian thu duge mot chat ran A va
khi B. Cho khi B hap thu hoan toan vao dung dich NaOH thu dugc dung dich C.
Dung dich C c6 kha nang tdc dung dYuoc véi BaCl, va KOH. Cho A tac dung voi
dung dich HCI du lai thu dYuoc khi B va mgt dung dich D. C6 can dung dich D

dYuoc mudi khan E. Dién phan nong chay E duoc kim loai M.

Xac dinh A, B, C, D, E, M va Viét cac phuong trinh phan @mg xdy ra trong thi
nghiém trén.

10/ Cho BaO vao dung dich H>SO4 lo@ng ,sau khi phan ing xay ra hoan toan thu
duoc két tia A yé dung dich B. Cho nhém du vao dung dich B thu dugc khi E yél
dung dich D. Lay dung dich D cho tac dung v6i dung dich Na,COs thu duge két tua F.
Xéc dinh cac chat A,B,C,D,F . Viét cac phuong trinh phan Ung xay ra.

11/ Tim cac chit A,B,C,D,E (hop chat ciia Cu) trong so d6 sau va viét phuong trinh
hoé hoc:

A »B » C ——» D
\

Cu
B —C —A —E /

So dd va cac PTHH xay ra:
A - Cu(OH), B-CuCl, C-Cu(NOs), D-CuO E-CuSO4
(1) (2) (3) (4)
Cu(OH); — CuCl, — Cu(NO3), — CuO
\ C
(5) (6) 7) ©

CuCl, — Cu(NO3); ——» Cu(OH), ——> CuSO4
(1) Cu(OH), +2 HCl — CuCl, +2 H,O
(2) CuCl, + 2AgNO3  — 2AgCl + Cu(NO3):

tO
(3) 2Cu(NO), S 2CuO+4NO;, +0;
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£0
(4) CuO + H; - Cu+HO

(5) CuCl, + 2AgNO;  —  2AgCl + Cu(NOs),

(6) Cu(NO3); +2NaOH - Cu(OH), +2 NaNOs
(7) Cu(OH)2 + H2SO4 —  CuSO4 + 2H20

(8) Fe + CuSO4 — FeSO4 + Cu.

12/ Nung néng Cu trong khong khi, sau mot thoi gian duge chit rin A. Hoa tan A
trong H>SO4 déc, nong dugc dung dich B va khi C. Khi C tac dung vdi dung dich
KOH thu dugc dung dich D, Dung dich D vitra tdc dung dugc véi BaCl, vira tdc dung
dugc véi NaOH. Cho B tac dung vi KOH. Viét cac PTHH Xay ra.

13/ C6 mot miéng Na do khong can than nén di tiép xtic voi khong khi am trong
mot thoi gian bién thanh san phadm A. Cho A phan tng v6i nude duge dung dich B.
Cho biét thanh phan c6 thé c6 ctia A, B? Viét cac PTHH va giai thich thi nghiém trén.

14/ Hon hop A gdm BaO, FeO, ALOs. Hoa tan A trong luong nudc du dugc dung
dich D va phan khong tan B. Suc khi CO» du véo D, phan tng tao két tiia. Cho khi
CO du di qua B nung néng dugc chat ran E. Cho E tac dung v6i dung dich NaOH du
thdy tan mot phan va con lai chat ran G. Hoa tan hét G trong luong du dung dich
H.SOs lodng. Viét cac PTHH xay ra.

15/ Chat rin A mau xanh lam tan duoc trong nudc tao thanh dung dich. Khi cho
thém NaOH vao dung dich do tao ra két tia B mau xanh lam . Khi nung néng chat B
bi hoa den. Néu sau do tiép tuc nung nong san pham trong dong khi Ha thi tao ra chat
ran C mau do. Chét rin C tac dung v6i mdt axit vo co dam dac tao ra dung dich cua
chat A ban dau. Hiy cho biét A 1a chat nao. Viét tit ca cac PTHH xay ra.

PHAN B. HOA HOC HU'U CO

CHUYEN DE 17:

VIET PONG PHAN CTCT, VIET PTHH
THEO CHUOI PHAN UNG - PIEU CHE,
NHAN BIET - PHAN BIET - TACH CAC

CHAT HU'U CO.

Bai 1: Viét cac cong thirc cAu tao c6 thé co ing v6i cong thirc phan tir CsHo:

CH, =CH - CH; - CHz - CH; CH, =C-CH: - CH;
ci
CH; - CH=CH- CH; - CH; CH; - 4= CH - CH3
CH; PR N
111 CH; CH:
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CH>=CH - CH - CH;

CHz CH, — CHz
/ N
CH: CH - CH:-CH;
CH, — CH— CH;
o CHZ\
CH CH—— CH
CH: c — ’ ?
~ N
’ CH, — CH —cH;,
Bai 2:
A, B, D, F, G, H, I 1a cac chat hiru co thod mén cac so d6 phan tng sau:
A—+>B+C ; B+C—5D ; D+E-—*5F ;
F+0, ~*5G+E ; F+G—"*sH+E ; H+NaOH > I+F

G+L—1I+C
Xac dinh A, B, D, F, G, H, I, L. Viét phuong trinh hoa hoc biéu dién so d6 phan
ung trén.
2. Viét cong thire ciu tao cac dong phén cua A tng voi cong thire phan tor CsH.
Xac dinh cong thirc cau tao dung cua A biét rang khi A tac dung voi clo( askt ) theo
ty 1€ 1 : 1 vé s6 mol tao ra mQt san pham duy nhat.

, 3. Tl‘]: nguyén li¢u ‘chinh’ 1a d4 voi, than d4, cac chat vo co va diéu kién can thiét.
Viét so do phan ung di¢u ché cac rugu CH3OH; C.HsOH; CH; — CH> — CH,OH va
cac axit trong Ung.

Bai 3:
1/ Viét cong thirc ciu tao c6 thé co ung v6i cong thirc phan tir : CsHya , C3HeO2
CsH,0

2/ Co céc chat dung riéng biét trong cac lo mét nhin gdm: Ruou etylic, axit axétic,
benzen, dung dich NaOH, dung dich H»SO4, dung dich Ba(OH).. Bang phuong phap
ho4 hoc hay phan biét cac chit dung trong mdi lo trén.

Bai 4: Hoan thanh so d6 bién hoa sau (ghi 1 diéu kién néu co)

/ B 25 C 5 Caosubuna
(

CaCz &» A

(5)

D —©, Ruguetylic —2 > E — 8, F —_©, G
—1 5 CH5Cl
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Biét F 1a: CH;COONa

Bai 5:
1/ a- Viét cong thue cAu tai c6 thé c6 cua C4Hs, C2H40,, C3HsO.
b - Co cac chat khi sau C:Hg, CoHa, CoHa, CO2, N2, Os. Bang phuong phap hoé
hoc hdy phan biét cac chat trén.
2/ Viét PTPU theo so dd bién hoa sau (Ghi rd diéu kién néu c6):

CH;COO
o

C,H, —— CH;CHO /—4’ CH3COOC;Hs ——

C,HsOH
C,HsOH
3/ Tir than d4, d4 voi, cac chat vo co va céc diéu kién can thiét. Viét cac PTPU
(Ghi 1 diéu kién) diéu ché Vinyl clorua, Poly etilen, Cao su buna.

Bai 6:

a. Xac dinh cac chit A,B,C,D, E, F va viét cic PTHH minh hoa.
C,Hs #ChAS o A +NaOH B RN g +Ca(OH), 4 1) +NaCO o R +NaOH ,xtCa0,1° sF

b. Viét tit ca cac dong phan co thé c6 tng voi cong thirc phan tir : C3HeO2

Bai 7:

Co cac chét H20, ruou etylic, axit axétic va axit cacbonic. Sép xép theo thur tur
glam dan vé tinh axit, tir d6 dan ra céac phuong trinh phan tmg dé minh hoa cho trét ty
sap xép do.

Tt khi thién nhién, cac chét vo co va diéu kién can thiét viét cac phuong trinh phan
ung diéu che axétilen, rugu etylic, axit axétic, poli vinyl clorua (PVC), cao su buna.

Bai 8: Hay nhéan biét cac 19 méat nhin dung cac chat long: CH3;COOH, HCl,
C,HsOH, NaOH va C¢Hg¢ bang phuong phap hoa hoc.

Bai 9: X4c dinh cong thﬁc cAu tao cﬁa‘A, B, C,D,E, F,Gva hoér} thanh cé,c
phuong trinh hod hoc thé hién theo so d6 bién hoa sau(ghi ro cac di€u ki¢n néu co).

R N A
Nxt)%{v E\Ct\,éA

D (t'xt) AT H_SOdic)
CH; — COOC,Hs
Biét A 1a thanh phan chinh cta khi bun ao, D chi ¢6 1 nhém chirc 1a: — CHO, G 1a
PE
Bai 10: Viét cac phuong trinh hoa hoc thé hién theo so dd chuyén hoa sau.
CaC03 O 5 CaO 2) \CaCZ —>C2H2 —4>C2H4 —>C2H50H
—9 5 CH3;COOH —2— CH3COONa—®— CHs —2- CO, —2 5 Ba(HCO:3)s.
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Bai 11:
1/ Hoan thanh céc phuong trinh hoé hoc theo day bién ho4 sau .
a/ CaC, — CH=CH — CH;=CH,—— CH;- CH,- OH —
CH;— COOH —— CH3 — COONa > CH4 CH;Cl
b/ CH3; — COOH —— CH3; - COOC;Hs — CH3 - CH, - OH ——
CHs — CH, — ONa
2/ Viét phuong trinh hoa hoc cua axétilen v6i Ha, HC, dung dich Brom va voi
Ag>0 trong moi truong NH; (hodc AgNOs trong moi truong NH3).
Bai 12:
1/ Viét cac cong thire ciu tao thu gon ctia cac ddng phan cé ciing cong thirc phén tir
cua cac hop chat hitu co sau : C4Hg , C4H 10O , CsHsOs .
2/ Hon hop X gdm mot ankan va mot ankin co ty 18 phén tr khéi twong tGng 13
22 : 13. Bét chay hoan toan 0,2 mol hdn hop X, thu dugc 22g CO, va 9g H,0. Xéc
dinh cong thirc phan tir cua ankan va ankin trén.

Bai 13:
1/C6 3 hop chat htru co c6 cong thire phén tir nhu sau: CH>0,, C:H402, C3HeOo.
Hay viét cong thirc cau tao c6 thé c6 tng véi 3 cong thure phan tir ¢ trén.

2/ Hoan thanh so d6 bién hoa sau (ghi 1d diéu kién néu co)

/B @ s C % 5 Cao subuna
(

CaCz &» A

(5)

D —25 Ruouetylic 25 E —® 5 F 25 G

Biét G (thanh phan chinh ctia khi bun ao)

3/ Bang phuong phap hoa hoc hiy phan biét cac dung dich dung trong cac lo mat
nhan chira riéng biét cac dung dich: CH;COOH, HCOOH, C>HsOH, CsHe.

4/ Hay xac dinh cong thirc ciu tao c6 thé co cua cac hop chat hitu co tng véi cong
thirc tong

quat: CxHyOz khi x < 2. Biét rang cac hop chat d6 déu tac dung duogc véi kali va
khong phai la

hop chat da chic.

5/ Cho mot hidro capbon A, dé dc*)y chay hoan toan 1 molr A can 6qm01 oxi. Xac dinh
cong thurc phan tur, viét cong thure cau tao va goi tén A. Biét A ¢ thé khi.

Bai 14:

1/Xéc din,h cac chat A, B, C, D, E, F, G, H va hoan thanh so dd bién hoa sau (ghi 10
diéu kién néu c6)

C—&—— D
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@) | 4)

Lén men giam
Lén men + Cl> , askt
A (1 B G ® "

- / H
(5) )

+ H, , xt Ni, to‘
E (6) " F

Biét: E 1a nguyén liéu chinh dé san xuét cao su buna.

G 1a thanh phan chinh cta khi bun ao.

2/ Cho mot ruou norX, dé dot chéy hoan toan mot mol X can 3 mol oxi. Xac dinh
cong thurc phan tu, viét cong thure cau tao va goi tén X.

3/ Bang phuong phap hod hoc hay tach riéng CO, va C2Hs ra khoi hdn hop khi CO»,
Csz, C,H4 va CyHe.

4/ C6 4 1o mat nhan chira riéng biét cac khi CO» ,CHs ,C2Hs va CoHa.Bang phuong
phap hoa hoc hay nhén biét cac nam trong moi lo. Vi€t phuong trinh hoa hoc minh
hoa (n€u co).

Bai 15:

1/ Viét cong thirc cAu tao cac ddng phan tmg vé6i cong thirc phan tir: C3HeO»,
C5Hs0, CsHe, CsHio

2/ Chét A ¢6 cong thurc phan tor CoHe . Xdac dinh cong thl"l’C cAu tao cua cac chit B, C,
D, E, F va hoan thanh cac phuong trinh hoa hoc theo so d6 phéan ing sau:

C,Hq +Ch ASKT (B +NaOH (O +0XT ) +Ca(OH), (B __#NaCOs J |

+NaOH ,Xt:CaO.° CH4

3/ Dbt chay 1 lit hdn hop gom 2 Hidrd cacbon & thé khi thu dwoc 1,6 lit khi CO» va
1,4 lit hoi ngéc. Cé}c t}lé tich do o ~(:1‘1ng,diéu kién~ nhiét d§ va ap suat. Xac dinh 2 chat
va thanh phan % vé€ s6 mol cua moi chat trong hon hop.

4/ Bang phuong phap hod hoc hdy néu cach phan biét 4 chit khi sau: CHa, CoHa,
SO,va CO..
Bai 16: Cho so d6 biéu dién bién hoa hod hoc sau:

Ri—» Ro——> Rs— R4
b
Rs—» R/

- Xac dinh cong thuc cac chét R1,~Rz, R3, R@, Rs, Re (thudc llop chét hiru o) ya‘l viét
cac phuong trinh hod hoc biéu dién cic bién hod trén (moi mii tén chi viét mot
PTHH).

- Trong cac bién hoa trén c6 khi nao phan mg xay ra theo chiéu nguoc lai khong?
(Viét cac PTHH, néu di€u kién xay ra cac phan trng)

Vi R tac dung véi > tao ra mau xanh nén R 1a tinh bot(CsH10Os)n ta co:

Ri->R2: (CsH1005 )o + nH, O  —— nCeHi120s (1)

R2->R3 : CsH 1206 men zima 2C,Hs0OH + 2CO» (2)
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R3->R4 : C;Hs0H + O, XT , CH;COOH + H>O (3)
R3->Rs5 : C;HsOH H>SO4 CHs+ HO (4)

Rs->R3 : C;Hs + H2O AX | C.HsOH (5)

R3->Rs : C;HsOH + CH3COOH H>SO4 CH3COOC:Hs + H>O (6)
R4>R¢ : CH;COOH +C;HsOH @—— » CH3;COOC,Hs +H>O (7)
Nhitng phan Gmg xdy ra theo chiéu nguoc lai duoc 1a :(4), (5)

CHs + H2O___ XT,P C,HsOH

C,HsOH H>SO4 C.Hs+ H2O

CHUYEN DE 18:
TOAN HIDPROCACBON

Cong thirc phén tir tong quat va cong thirc phan tir ciia chit twong dwong véi

hén hop.
Cong thirc mot chat Cong thirc chit twong duong
CxHy diéu kién: y < 2x +2 CxHy,x>1;y>2

Hay CnIfIzn+272k diéq kién: x,y,n € N° Hay Cn Hon + 2- 2k
Vi k 1a tong s6 lién két ~ va vong.

. . ., n>1k >0
Néu mach ho --> k = tong s0 noi 7,
keN.
k = 0: Ankan Cn Hon . 551 >1

CuHon+2 on = 1

k = 1: Xicldéankan hay anken.
Xicléankan: CyHon ;0 > 3 CnHon;n>2
Anken: CoHon ;n > 2

k =2 (mach ho): Ankadien hay ankyn
Ankadien: CoHon -2 ;n > 3

Cn Hon -, ;n>2
Ankyn: ChHzp-2;n > 2

k =4: Aren 3 + 1 vOng) CnHan _6;n>6
CnH2n76;n > 6
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1/ Phan &rng cong:
Hidrocacbon c¢6 ndi =, Xiclopropan, xiclobutan méi c¢6 phan mg cong.

Cong H,: véi chét xuc tac 1a Ni hodc Pt nung ndng.

CuHon+2 -2k + kHp ----> CoHon+2

Cn Hon + 2.2k + kHa-—->Cn Han + 2

1mol kmol 1mol

H¢ qua:

Do giam sb mol ctia hdn hop 1udn ludn bing sé mol Ha tham gia phan tGng.

Téng sO mol hidrocacbon san pham va s mol hidrocacbon nguyén liéu (du) ludn
luén bang s6 mol hidrocacbon nguyén li¢u ban dau.

2/ Phan @ng cfng Br;:

Cn Han + 2.2k + kBra-—-->Cn Han + 2. 2k Brak

H¢ qua:

S6 mol hidrocacbon tham gia phan ting bang % s6 mol Bry,

3/ Phan ing chay:

CxHy +(x + %)02 > xCO, + %HzO

Crn Honss 2k + Gn+1-%)20s-—>nCOs+(n +1- k) H:0.
H¢ qua:
*) k =0, ta cé:
Crn Han +2 +(3n +1)2 0 <> nCO2 + (n + 1) H10
X mol nxmol (n + 1)x mol
—>x =(n +1)X - nx
= 56 mol H0 — s6 mol CO;
Vay ta c6: Cn Han + 2 chay <---> s6 mol H,0 > s6 mol CO,
va s6 mol Cn Han + 2 =s6 mol H,O - s6 mol CO;
*) k =1, ta cé:
Cn Hon +3n/2 0y ----> nCO; + nH20
Cn Han chiy <-->s6 mol H,O = s6 mol CO;

*) k =2, ta cé:
Crn Han .2 +(3n - 1)2 Oz <> nCOs + (1 - 1) H20
x mol nxmol (n -1)xmol
—>X =nx-(n+1x

= 56 mol CO; - s6 mol H,O

Vay ta c6: Cn Han - 2 chiy <--->s6 mol H,O < s6 mol CO;
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va s6 mol Cn Han - 2 =s6 mol CO; - s6 mol H,O
*) Cha y:
- Hon hop hidrocacbon 6 thé khi thi: n < 4 va n < 4
- Chi ¢6 nhitng Ankyn — 1 (c6 ndi 3 & ddu mach) méi c6 phan tng thé
AgNOs/NH4OH.
- Ngoai trir CH =CH, cac ankyn con lai khi bi hydrat hoa cho san phém chinh la
xEton.
- Néu hidrocacbon bi hydrat hoa ma tao ra rugu don chirc no thi hidrocacbon nay
chinh 1a anken (hay olefin)
Bai tap ap dung:
Bai 1:
1. Hon hop A gdm métan, axétylen theo ty 1¢ thé tich 1a 1:1
a/ Tinh ché CH4 tir hdn hop
b/ Tinh ché C2H, tir hdn hop
2. Hon hop A gdm axétylen va hidro c6 ty khdi so véi hidro bang 4.
a/ Tinh % vé thé tich ctia mdi khi trong hdn hop A,
b/ Dét néng hon hop trong binh kin cé it bét Ni lam xiic tdc thu dwoc hon hop khi
B.
- Cho 172 khéi lugng B di qua dung dich AgNOs trong NH3 thy tao thanh 0,12g
két thia mau vang. Tinh khoi lugng ctia CoH» trong hon hop B.
- Cho 1/2 lugng khi B qua dung dich nuéc Brom thiy binh ning thém 0,041(g).
Tinh khoi1 lugng cua €tylen c6 trong hon hop B.
Huéng dan:
1.
a/ Cho hén hop di qua nuéc Brs du:
CHy + 2B, —» CY,H,Br4
Tinh ché dwgc CHy
b/ Cho hén hop di qua dung dich Ag>0 (NH>)
CoHz + AgO —» C:Ag 4 +HO
- Loc lay két tiia hoan tan bang HNO;
C2Ag> + HNO3 —» AgNOs; + CoH, T
2.
a. Goi mét sé mol ciia CoHo la x -> nH, =1 -x
Ta cg: 26520-2) _,
2
>x=0,25
Ta c6: CoHa chiém 25%; va HovChiém 75%
b. Dot néng hon hop

CH, + Hp %> CyHy
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C.H, + 3H» %> C.Hs

Hon hop khi B; CoHa; CoHa; CoHg
Cho 1/2B di qua dung dich Ag>O (NH3)
CoH, + Ag,O — 5 CAg I + H2O

nCoHz = nCrAg; = gii = 0,0005 (mol)

Khéi lugng C,H; ¢ trong hdn hop B: 0,0005.2. 26 = 0,026(g)
- Cho 1/2 B d1 qua dung dich Br;

Céc phan tng:

C,H4 + Br, » C,Hs B

Czhy + 2Br; - CHz Bry

- Khéi luong ctia CoHa4 trong hdn hop B 1a:

(0,041 - 0’226 ). 2 = 0,056 (g)

Bai 2: Cac hidrocacbon A, B, C déu & trang thai khi & diéu kién thuong, xac dinh

cong thirc cta chung bang két qua cua timg thi nghiém sau:
a, 1,4g chit A 1am mét mau vira di mot dung dich chira 8g brom.
b, Mot thé tich V ctia B chay can 2,5V khi oxi.

¢, Tong thé tich C va thé tich 6 xi vira du bang tong thé tich ctia khi CO, va hoi

nuée tao thanh, thé tich hoi nude ding bang thé tich CO..
a, theo TN ta c6 : Ma= 1’4'8160 =28(g)

Xét cac truong hop :- hidrocacbon CnHon+z va CyHanz khong cé truong hop nao co

M =28g
- hidrocacbon C,Has, : chi c6 CoHs 1a thoda man M=28g vay A 1a C,Hs (1d)
b, Goi cong thuc B la CyHy va dat Ve = Vo

Ta c6 :CoHy + (x+ % YO, —  xCO+ % H.0

Vo2 (x+ % YWo

VCXHy VO
X, y phai thoa méan diéu kién :
x, y 1a nhirmg s6 nguyén duong
2x-2 <y <2x+2
Chi c6 nghi¢m x=y=2 thod man . Vay B la C;H»
C, Tacod: CoHo + (n+ g YO —— 1nCO; + nH,O
-Theo PTHH Vcor= VHzo(hO’i )
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Néu ldy Vcnron =1 thi Vg = 1+ 1 +g

Vasi=Vau > 1=§ =>n=2 Vay C la C;H,

Bai 3: Hon hop A gom cdc khi métan, étylen va axétylen.

a. Dan 2,8 lit hcjn hop A & dktc qua binh dung dung dich nudc Brom thiy binh
bi nhat mau di mdt phan va c6 20g brom phan ung.

b. Mit khac ddt chay hoan toan 5,6 lit A dktc rdi cho toan bd san pham chay
qua binh dung 175,2 gam dung dich NaOH 20% sau thi nghiém thu duoc dung dich
chtra 1,57% NaOH.

Tinh % theo thé tich cia mdi khi co trong hdn hop A.

Huéng dan:
Goix,y, z 14n luot 1a cac sb mol ciia CHy , CoHy va CoHs ¢6 trong 2,8 lit hdn hop:

2’84 =0, 125 mol

Nhh

Khi cho 2,8 1it hon hop di qua binh dung nuécBrom chi ¢6 CoHvs va CoH phan
ung
Phuong trinh phan tng:
C>Hs4 + Bz -=> C,H4Bn
C,Hz + 2 Bry -=> Co,H,Br

Ta co: nBra =y + 2z = 22 =0, 125
100

Dbt chay 5.6 lit hdn hop
CHy4 +20; -> CO; + 2h,0
2x 2x
CoHs + 30,-> 2CO; + 2H20
2y 4y
2CH, + O, ->4 CO;, + 2 H,O
2z 4z
Taco:nCO,=2x+4y+4z=0,375+y
n NaOH = 0,876 mol
CO, + 2NaOH -> Na,COs + H,O
Imol 2mol
n NaOH phan tng =2n CO, =0,75 + 2y
n NaOH du=0,876-0,75-2y=0,126 - 2y

x+y+z=0,125

Ta c6 hé phuong trinh | 4+ 22 =0,125
40.(0,126 —2y)

0,375+ y).44=175,2

Giai hé ta duogc: y = 0,025

00=1,57
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x=z=0,05
% CHa4 = 40%
% C2H4 =20%
% C2H, =40%
Bai 4: Hon hop A gdm CHa, CoHaz va mot hidrocacbon X c6 cong thirc

CuHazn +2. Cho 0,896 lit hdn hop A di qua dung dich Brom du dé phan Ung xay ray ra
hoan toan, thay thoat ra 0,448 1it hon hop hai khi .

Biét rang ty 1& s6 mol CH4 va CyHan- 2 trong hdn hop 1a 1:1, khi dbt chay 0,896
lit A thu dugc 3,08gam CO; (6 BKTC).

a- Xac dinh cong thirc phan tr cia Hidrocacbon X
b- Tinh thanh phan % theo thé tich ctia mdi khi trong hdn hop A.
Huéng dan:
a- Khi cho hon hop A qua dung dich brom du, c6 phan tng;
CH, + 2B, — C,H»Br4
Vi phan img xay ra hoan toan va co6 hai khi thoat ra khoéi dung dich brom, nén hai
khi d6 1a CHs va CyHon+ 2
Theo dé bai, VC,HY, tham gia phan tmg 1a: 0,896 - 0,448 = 0,448 (lit)
Vay s6 mol CoHa la: 0,448 = 0,02 (mol)
22,4
Goi s6 mol ctia CH4 14 x. Theo bai => s6 mol ctia CoHan +2 ciing 12 x.
Vaytaco: x +x=0448 = 0,02 =>x=0,01.

22,4
Phuong trinh hoa hoc ctia phan tng dbt chay hon hop:
2CH; + 50,7 4C0O; + 2H,0
0,02 mol 0,04 mol
CHs + 20 —» CO, +2H,0O
0,01 mol 0,01mol
2CiHop+2+(Bn+1) O —>  2nCO2 +2 (n +1)H20
0,01 mol 0,01,n mol
Vay ta co: nco2 = 0,04 + 0,01 +0,01n = 3,08 =>n=2

44
Vay cong thirc phan tir ciia hidrocacbon X 1a CoHs
b- Tinh % thé tich c4c khi:
% Vcamz = 0,448: 0,896 x 100% = 50%
% Vcus =% Vcane = (100% - 50%) : 2 =25%
_Bai 5: Nguoi ta a6t chay mét hidrocacbon no bang O, du roi dan san pham chay di
lan luot qua H2SO4 dac r6i dén 350ml dung dich NaOH 2M thu dugc dung dich A.

Khi thém BaCl, du vao dung dich A thiy tac ra 39,4gam két tia BaCOs con lugng
H,>SO4 tang thém 10,8gam. Hoi hidrd cac bon trén 1a chat nao ?

Huéng dan:
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- San pham chdy khi d6t Hidrd cac bon bing khi O 1a CO2; H>0; Oz du. Khi dén
san pham chay di qua HaSO4 déac thi toan bo HO bi gitr lai (do H2SO4 déc hat nude
manh), do vay lugng HoSO4 tang 10,8gam, chinh bang lugng nude tao thanh (m,, , =

10,8gam), khi con lai 1a CO», O du tiép tuc qua dung dich NaOH, xay ra phan tmg
gitra CO; va NaOH

CO; + 2NaOH — Na,CO3 + H, O (1)
CO;, + NaOH — NaHCO; (2)

Tuy thudc vao s6 mol ciia CO> va NaOH ma c6 thé tao ra mudi
trung hod Na,COs3 lan muoi axit NaHCO3)

* Truong hop 1:

NaOH du, san pham cua phan Umg gitta COY> va NaOH chi 1a mudi
trung hoa. Dung dich A gom Na,COs + H,O
Khi phan ng v6i dung dich BaClYs, toan bo mudi gdc cacbonat bi chuyén thanh
két tiia BaCO:s.
Na;CO; + BaCl, - BaCOs + 2NaCl  (3)

Ta co: Ngacq = Neo,
Vi: Bac % = 0,2(mol)

— Ngo, = 0,2 (mol)

Trong khi: n, , = % = 0,6(mol)

. N 2 1 R 2
Suy ra: Ty s0 —% = % =3 khong ton tai hidro cic bon no nao nhu vay vi ty so
n ’

H,O

nho nhat 13 % & CHs4 chay

* Truong hop 2:

- Nhu vay NaOH khong du. Nghia la NaOH phan tmg hét. Pong thoi tao ra ca mudi
axit va muoi trung hoa (cad phan ung (1) va (2) déu xay ra, lugng CO; phan tng hoan
toan, lugng CO; bi gitlr lai hoan toan)

- Theo phuong trinh (1)n naon ban dau = 0,35 . 2 = 0.7 (mol)

NNaOH = 2. Ny, 6 =2+ Ngoq =2 . 0,2=0,4 (mol)

—> Ny, 6 (1) = 0,2 (mol) (*)

Lugng NaOH con lai: 0,7 - 0,4 = 0,3 (mol). Tham gia phan tng (2)

- Theo phuong trinh (2): N, = nxaon= 0,3 (mol) (**)

- Vay tr (*), (**) lugng khi CO» tao thanh trong phan ung chay la

Neo, =0,2 £0,3=0,5 (mol)

Goi CTHH hidro cac bon no 1a CoHant2 (n > 1)
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Phan tng chay;

Citans + 2210 51 COL + (0 + 1H0
Do do; L=%—>n:5
n+1 0,6

Vay hidrd cac bon can tim c¢6 cong thirc hoa hoc CsHiz

Bai 6: Cho biét X chtra 2 hodc 3 nguyén tb trong sé cac nguyén t6 C; H; O.

1/ Tron 2,688lit CH, (dktc) voi 5,376lit khi X (dktc) thu dugce hon hop khi Y ¢6
khoi lugng 9,12g. Tinh khoi luong phan tir X.

2/ Bt chay hoan toan h@n hopY. Cho san pham chay hap thu hét vao dung dich
chtra 0,48 mol Ba(OH), thay tao ra 70,92g két tia. Xéac dinh CTPT va viét CTCT cua
X.

Huéng dan:

2,688
22,4

1/ S6 mol cac chat = =0,12 mol

5376
Y
mxy=9,12.0,12.16= 7,2

72
= My = 0.4 =30
2/ Cac PTHH c6 thé xay ra gdbm:

CHs+20, -> CO,+2H,0 (1)

= 0,24 mol

CH,0, + (x + g ; %)Oz > xCO, + %HZO 2)

CO; + Ba(OH), > BaCés + H,O 3)
CO24r + H2O + BaCO; -> Ba(HCO:s)» (4)
Xay ra 2 truong hop:
a, Truong hop 1:  COa thiéu -> khong c6 PTHH(4)

70,92
Rco, = Myco, = 197 0,36 mol

lugng CO> do CH4 tao ra theo PT (1) = n,, = 0,12 mol. Do d6 lugng CO; do X tao
024

024 1

ra =0,36-0,12 = 0,24 mol. Nhu vy s6 nguyén tir C trong X =

—> 12.1+y+16z=30 hay y+ 16z=18.
Cip nghiém duy nhit z=1vay=2 Y O
=> CTPT la CH,O CTCT 1a H -G
H
b, Truong hgp 2: CO2 du cé PTHH (4)
Lac d6 nCO,=0,48 + (0,48 -0,36 )= 0,6 mol
du du
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neo, do X taora=0,6 - 0,12 = 0,48 mol

0,48
0,24

->nguyén tu C trong X = 2

taco 12.2+y+16z=30
<=>24+y+16z=30 <=>y+162=6
Cip nghiém duy nhdtz=0; y=6
CTPT la C,Hs CTCT la
Bai 7: Bt chay hoan toan 1 hdn hop khi gém 2‘ hidrocacbon ¢ céng thiic tong
quat CoHon va C mHom+2. (4> m2>1); (4 > n > 2) can dung 35,2g khi Oo.
Sau phan tng thu duoc 14,4g H,O va luong khi CO; c6 thé tich bang g thé tich

ctia hdn hop khi ban dau.
a. Tinh % thé tich ctia hdn hop khi ban dau.
b. Xac dinh CTPT va CTCT co thé ¢ cia cac hidrocacbonat néi trén.

no, = 35.2 =1,1 mol
n H,0= 1?;34 = 0,8 mol

Goia, b 1an luot 1 s6 mol cta 2 hidrocacbon CpHon va ComHom - 2
Ta c6 PTHH

CoHa, +37”02 > 1 CO, + n H,0

a. —_— na na
2
CoHomez + 8002 5 0 €Oy + (m +1)H20
b (3’”2; Dy b mb (m+1)b
no,= 3na_|_ (3m+1)b= 1.1 1)
2 2
n H,0=na+ (m+1)b=0,8 (2)
n CO, = na+ mb = g(a+b) 3)

Giai h¢ PT ta dugca=0,2
b=0,1

=2 % CnH2,=0,2/0,3 x 100% = 66,7%
a. % CuHom+2=100% - 66,7% = 33,3 %

b.na+mb=§(a+b)
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>02n+0,1m= % x 0,3

2n+m=7

—> Cac hidrocacbon c¢6 CT: C,Hs va C3Hg
C3H6 va CH4
Bai 8: Cho hon hop A gom CoHa va CoHa. Lay 2,96g hdn hop A dem dot chay hoan
toan thu dugc mig CO> va mpg H>O. Lay 0,616 lit A(dktc) cho phan tng voi lugng
du nudc Brom thay c6 6,8g Br, tham gia phan ing (phan Ung xay ra hoan toan).
a, Viét PTPU.
b, Tinh % theo khdi luong va theo thé tich cia mdi hidrocacbon trong A.

¢, Tinh m; va m,.

a) (1 diém) C;Hs+ 02 — 2CO,Y + 2H,0 (1)
CH, + goz 5 2C0Y + Hy0 @)
CHs + B, —» CyH4Bn 3)
CH, +2Br, —» CyHzBrg (4)

0,616 _ . _ 68 _
b) Nin o A =7’4 =0,0275mo0l va ng, =160 0,0425mol
Goi s6 mol CoHs 13 a mol

C,H; Ia b mol

a+b=0,0275 ( a=0,0125mol
a+2b=0,0425 b = 0,015mol
mC,H, trong 0,0275 mol hon hop : 0,0125.28 = 0,35 g.
m C,H, trong 0,0275 mol hon hop : 0,015.26 = 0,39g.
Téng khdi lugng = 0,35+ 0,39 =0,74 g
Ty 1€ 2,96g : 0,6161it =2,96:0,74 =4:1
— S6 mol CaH4 va CoH; trong 2,96 g hdn hop la:
nC,H, = 0,01254 = 0,05mol
nC,H, =0,0154 = 0,06mol

% C,H4 theo V bang: %_’.1 00% = 45,45%

Theo PT (3) va (4) ta c6 hé¢ PT: {

% C,H, theo V bang 100%- 45,45% = 54,55%
0,05.28
2,96

% CH, theo m bang 100%- 47,3%= 52,7%

% C,H4 theo m bang 100% = 47,3%
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¢, Tinh m;, m;
Theo PT (1) va (2):
nCO,=2nC,H, + 2nC,H, =0,1+0,12=0,22 (mol)
— m; = 0,22.44=9,68(g)
nH,0 = 2nC,H, + 2nC,H, =2.0,05+ 0,06 = 0,16 (mol)
—>my=0,16.18 =2,88(g)

Bai 9: Cho 3,36 lit hdn hop khi A (PKTC) gdm hidro cacbon X c6 cong thirc CoHon
+2 va hidro cacbon Y (cong thuc CnHom) di qua binh nude Brom du thay c6 8 gam
brom tham gia phan tng. Biét 6,72 lit hon hgp A nang 13 gam, n va m thod man diéu
kién: 2 < n; m <4,

Tim cong thirc phan tir 2 hidro cacbon X; Y.

Hudéng dan:

Cho hén hop khi qua dd nuéc brom

X: GHa+2 + B — Khong phan tng
Y: CaHom + B — CnH2mBr
Goisdmol X, Y trong hon hop 1an luot la a va b ta co:

a+b = 3’33 — 0,15 (mol)

3

Ny = NBrom = b = 8 =0,05(mol = a =0,1 mol

160
Theo khdi luong hdn hop:
(14n+2)0,1 +14m.005 = 13. Zig = 6,5

Rut gon: 2n +m=9

Vi can thoa man diéu kién 2 < n; m <4. (m, n nguyén duong)

Chihgplikhin=m=3

Vay cong thurc phan thirc phan tir X 1a C3Hs; Y 1a C3He.

Bai 10: Mot hon hgp gbm khi Metan, Etilen co thé ti(;h 5 lit duogc tron I?m voi 5 lit
khi Hidro r6i nung dén 250°C co bot kén xtc tac cho dén khi phan tmg keét thuc. Sau
khi tro lai nhfrr~1g diéu kién luc dau. Ve nhi¢t do va ap suat thé tich tong cong chi con
lai 8 lit dugc dan qua dung dich nudc Brom. Hoi

1) Dung dich Brom c6 bi mat mau khong ?

2) Tinh thanh phan % theo thé tich cia CH4 va C;H, trong hdn hop lic dau

3) Néu thay C2H4 biang cung thé tich ciia CH, thi sau phan tng thé tich tong
cong bang bao nhiéu ?

Huéng dan:

a) Khi tron hdn hop khi CH4; C2Ha véi khi H, dén khi phan tmg két thiic ¢6 nghia
phan ing dd xay rahoant ;; a chi co C:H4 phan tng voi Ho.

PTHH : CoHat+ Hy _:‘;?{6
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Theo phan tng ta c6 n cons = N2

Ma theo bai ra : ncons < nm2 nén sau phan tmg c¢6 Hz (du) va CHa ; C2Hg la nhiing
chat khong phan tung voi dd Brom. Nén Brom khong mét mau.

b) Theo phan Umg trén : Vh hop gidm = Vcons da phan tng.
:>VC2H4:5+5 -8:2(lit)

% C2Hy = 35 100% 40%

% CHs =100% - 40% = 60%
¢) Néu thay CoHy + 2Ha Ni
Theo PTHH : =
Ve =2VeoHy=2.2=4 (l)
=> Vw2 (du) =5-4=1 (lit)
Vin =3 +2 + 1 =6 (lit).
Bai 11: Hop chat hitu co A chi chtra hai nguyén tf) X va Y. D6t chay hoan toan m
gam A thu dugc dung m gam H>O. A c¢6 phan tir khoi trong khoang 150 <M < 170.
a. X va Y 1a nguyén to gi?
b. Xac dinh cong thuce don gian nhat (cong thirc trong do ti 1& sd nguyén tir cia cac
nguyén t0 la toi gian) va cong thirc phan tir cua A.
Huéng dan:
- Néu duoc vi A 14 hop chat hitu co nén trong X va Y phai c6 mot nguyén t6 1a C.
Mit khéc khi d6t A thu duoc H,O. Vay X va Y 1a C va H
- Viét duoc phuong trinh tong quat:

CxHy + (x +%)Oz —xCOy + %H2O
a Z. a
2
- Lap dugc hé thirc a(mol) CyH, => «V .a(mol) H,O —»

MaMa=2 va My,o0= ﬂy =18 =>a.Ma =9.a.y => Ma=9y.
a
20
2

Vil50<M<170nén 16 <y < 19.

Ta co
y | 16 17 18 | 19
Ma| 145 156 162 | 171

VinéuM =156,y =17 thi x = 11,5 (loai). VAy chicoy =18, x =12 vaM =162 1a
phu hop.
—> Cong thic phan tur cua A 1a: CioHig
Cong thirc don gian nhat 1a: (CaHs)n
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Bai 12: Hon hop khi B chira métan va axetilen.

1. Cho biét 44,8 lit hon hop B ning 47g. Tinh % thé tich mdi khi trong B.

2. b6t chay hoan toan 8,96 lit hon hop B va cho tit ca san p{lém I}ép thu vao 200ml
dung dich NaOH 20% (D = 1,2 g/ml). Tinh nong d6 % cua moi chat tan trong dung
dich NaOH sau khi hap thu san pham chay.

3. Tron V lit hon hop B voi V' Hidrocacbon X (chét khi) ta thu duoc h5n~hqp khi D
nang 271g, tron V' lit hon hop khi B vo1 Vlit Hidrocacbon X ta thu dugc hon hop khi
E néng 206g. Biét V' - V = 44,8 lit. Hay xac dinh cong thire phan tir cua
Hidrocacbon X. Cac thé tich khi déu do ¢ diéu kién ti€u chuan.

Hudng dan:

1. Goi n 14 s6 mol C2H, trong 1 mol hdn hop B ta ¢ phuong trinh vé khoi

luong mol: Mg =26n +16 (1 - n) =47/2=23,5=>n=0,75 tuc axetilen= 75%,

métan = 25%

2. Céac phuong trinh:

2GH +50, —, 4CO+2H20 (1)

CH4+ 20, —» COy2H>0 (2)

Tinh ng = 0,4 mol , trong d6 ¢6 0,3mol C>H> va 0,1mol CH4

Theo cac phan ung : 1;2:

Téng mol CO,=0,3x2+0,1 x1=0,7mol

Téng mol H2O=0,3x 1+ 0,1 x 2=0,5 mol

S6 mol NaOH = 200x 1,2 x 20 /100x40 = 1,2mol

Vi: s6 mol COx< s6 mol NaOH < 2 x s6 mol COx.

Do d6 tao thanh 2 mudi :

COx+ 2NaOH — Na;COs + H2O (3)

CO2 +NaOH —* NaHCO; 4)

Goi a, b 1an luot 1a s6 mol NaCOs va NaHCO; Ta co:

atb=0,7

=>a = (,5mol NazCO}

2at+b= 1,2

b= 0,2mol NaHCO;

Khéi lugng dung dich NaOH sau khi hap thu CO; vaHO 1a:
200x 1,2+0,7x44+0,5x 18=2798 g

Vay % N>CO3=106 x 0,5 x 100/279,8 = 18,94%

% NaHCO3 =84 x 0,2 x 100/279,8 = 6%

3- Ta c6 cac phuong trinh vé hdn hop D va E:

V.235 + V.M =271 (a)
24 224

V'.235+ V.M =206 (b)
22,4 22,4
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Mait khac: V' - V=448 lit (©)

Trong d6: M 1a khéi lugng phan tir ctia HidrocacbonX.
Tu (a), (b) va (c) giairatadugc M =56

Goi cong thuc X 1a CxHy taco: 12 x +y =56

Suy ra cong thuc cua X 1a CsHg

Bai 13: Hon hop X & (dktc) gém mot ankan va mot anken. Cho 3,36 (1) h5n~h0’p X
qua binh nudc Brom du thay co6 8(g) Brom tham gia phan ing. Biét 6,72 (1) hon hop
X nang 13(g).

1, Tim cong thirc phan tir ctia ankan va anken, biét s nguyén tir cacbon trong mdi
phan to khong qua 4.
2, Pot chay hoan toan 3,36 (1) hdn hop X va cho tat ca san pham chay hép thy vao
dung dich NaOH (du), sau d6 thém BaCl, du thi thu dugc bao nhiéu (g) chat két tua?
Huéng dan:
Piat CTPT cua X, Y 1an lugt 14 CoHon + 2 va CHom
Diéukién: 1 < n<4va2< m<4(m,n nguyén duong)
Cho hon hop khi qua dd nudc brom
X: GCHon+2 + B — Khong phan tng
Y: CunHom + B — CnH2mBr
Goi sd mol X, Y trong hon hop lan luot la a va b ta co:

a+b = 3’33 — 0,15 (mol)

Ny = NBrom = b = % =0,05(mol = a =0,1 mol
Theo khéi lwong hdn hop:
(14n+2)0,1 +14m.0,05 = 13.

Rat gon: 2n+ m=9
Vi can thoa mén diéu kién: 1 < n< 4va2< m< 4 (m, n nguyén duong)
Chi hgp likhin=m=3
Vay cong thure phan thirc phan tir X 1a C3Hs; Y 1a CsHe.

2/ Ta c6 cac PTHH xay ra:

CsHg + 50, ----> 3CO2 +4H>0

0,1 0,3 mol

2CsHe + 903 ----- > 6C0O, + 6HO
0,05 0,15 mol

CO; + 2NaOH ----- > Na>COs; + H,O
0,45 0,9 0,45 mol

BaCl, + Na;COs3 ----> BaCOs + 2NaCl
0,45 0,45 ----- > 0,45 mol
mein = 0,45 . 197 = 88,65¢g
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CHUYEN DE 19:
TINH CHAT - PIEU CHE ANCOL

Cong thirc phén tir tong quat va cong thirc phan tir ciia chit twong dwong véi
hon hop ruou.

Cong thirc mot chat Cong thirc chit twong duwong
Ruou no: CuHon +20x Cn Han + 20x
x<n;nxe N x<n
Ruou no don chirc: CoHon 420 Cn Han + 20
n>1
Ruou chua no no, mach hé, c6 k ndi z Cn Han +22k0O
va don chuec. >3
CiH2n+2- 2O
n>3nkeN

Cac phan wng cua ruou:

Phan mg v6i kim loai kiém:

2R(OH), + 2nM ----> 2R(OM), + nH»

2R-OH + 2M ---->2R-OM + H;

R(OH)x : Rugu n chirc, R-OH: Rugu don chue.

Phan Ung véi axit:

R-OH + H-Br ---> R-Br + H>O

- Phan ung tach nudc:

CnHon + 1-OH ------- > CnHan + H2O.

Phan g ete hoa cua rugu don chirc, ta co:

S6 mol ete = 1/2 s6 mol cua ruou tham gia phan ng.

Hon hop 2 rugu bi ete hao s& tao ra 3 ete.

Phan tng chay cta rugu no hay ete no.

Cn Hon +20x +(Bn +1-x)/2 - > nCOz2+ (n + HH0

xmol nxmol (7 + 1)x mol
H¢ qua:
Ruou no hay ete no chdy ----> s6 mol H,0 > s6 mol CO,. Va s6 mol ruou no hay

ete no tham gia phan tng = s6 mol H>O — s6 mol CO..

Bai tap ap dung:
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Bai I: Dbt chay 3,075 gam héq hop 2 ruou no don chirc ké tiép nhau trong diy
dong dang. San pham thu dugc lan lugt cho qua binh 1 dung H>SO4 déc va binh 2
dung KOH ran. Tinh khoi lugng cac binh nay tang Ién, biét rang néu cho lugng ruou
trén tac dung véi Na thay thoat ra 0,672 lit H (dktc). Lap cong thure phan tur cua 2
ruou.

Bai giai

Goi n 1a s6 nguyén tir cacbon trung binh cua 2 rugu. Ta ¢6 CTPT tuwong duong ciia
2 ruou la Cn Han+ 1 OH.

Phan Gmg dbt chay:

Crn Han o 1OH + 37”02 s ¥2COs+ (7 + 1) HyO )

Khi cho san pham thu duoc qua binh 1 dyng H2SO4 thi H,O bi hip thu va qua binh
2 dung KOH thi CO; bi giir lai theo phuong trinh.

CO; + 2KOH — K»COs + HxO 2)

Phan tng rugu tdc dung voi Na

2Cn Han+1OH +2Na —— 2Cn Han+1ONa+H, ©

Theo (3) s6 mol hén hop 2 ruou la.

0672 _ (, 06 (mol)
22,4

Nph = 2.0H, = 2

L Ve = 3075

=51,25=14n +18

— n =2,375. Vi2 ruou ké tiép nhau nén suy ra: C;HsOH va CsH;OH.

Theo (1) ta co:

Khdi lugng binh 1 tang = mu, 0 = 0,06(2,375+ 1).18 =3,645 g

Khoi lwong binh 2 tang = mco, = 0,06 . 2,375 .44=6,27 g

Bai 2: A 13 hdn hop gdm rugu Etylic va 2 axit hitu co ké tiép nhau c6 dang
CaH2n1COOH va Ci+1H2nt3COOH. Cho 1/2 hon hop A tac dung hét voi Na thoat ra
3,92 lit H, (dktc). D6t 1/2 hon hop A chay hoan toan, san pham chay dugc hap thy
hét vao dung dich Ba(OH), du thi c6 147,75g két tua va khoi luong binh Ba(OH)»
tang 50,1 g.

a, Tim cong thuc 2 axit trén.

b, Tim thanh phan hdn hop A.

N, = 3’9i = 0,175 (mol)
PT phan tng:
2C,Hs0H + 2Na —» 2C,HsONa + H» (1)

2CnHon+1 COOH +2Na — 2C,H 2,+1COONa+H, (2)
2Cu+1Hons COOH +2Na — 2Cy+1H20+3COONa + H; (3)
Bién luén theo trj sb trung binh.

Téng s6 mol 3 chét trong 1/2 hdn hop = 0,175.2= 0,35 (mol)
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t0

CHeO +30, — 2CO2+3H0 (4)
tO
CyHaO2 + 2220, 5 xCO; + xH,0 (5)

147,75

Chét két tiia 1a BaCOs; = nBaCOs = = 0,75 (mol)

PT: CO; + Ba(OH), —» BaCOs + H>O (6)

Theo PT (6) ta c6: nCO2 = nBaCO3 = 0,75 (mol)
— mCO; = 0,75 x44 = 33(g)

— mH>0 = m tang - mCO;

— mH,O0=50,1-33=17,1(g)

5 nH:0 = 117él = 0,95 (mol)

Tu PT (4) ta thiy ngay:

S6 mol ruou C;HsOH = 0,95 - 0,75 = 0,2 ( mol)

Theo PT (4) ta thiy sé mol COs tao ra la

nCO, = 2.nC;HsOH =2.0,2 = 0,4 (mol)

Suy ra: 2 a xit chdy taora 0,75 - 0,4 =0,35 (mol CO»)

Tir PT (4) ta thiy nH,O = 3.nC,HsOH = 3.0,2 = 0,6 (mol)

Suy ra 2 axit chay tao ra: 0,95 - 0,6 = 0,35 mol H.O

Vi s6 mol 2axit=0,35-02=0,15 - x=0,35:0,15=2,33

(x 12 s6 mol trung binh giita n+1 va n+2)

— 2 axit la CH3COOH va C;HsCOOH.

Goi s6 mol CH;COOH, C,HsCOOH trong 1/2 A 1 a, b.

Theo phuong trinh dbt chay ta co:

S6 mol cta 2 axit=0,15mol =a + b.

nCO; sinhra=2a+3b=0,35.Giairataco:a=0,1; b=0,05.

Vay hon hop ¢6 0,2 mol CH;COOH 14 12 g va 0,10 mol C;HsCOOH 1a 7.,4¢

Bai 3: Hon hop A gom 0,1 mol Rugu Etylic va a mol Rugu X ¢ cong thirc la:
CoHan(OH)2. Chia A thanh 2 phan bang nhau. Phan 1 cho tac dung hét voi Na thay
bay ra 2,8lit khi Hidr6 (6 PKTC). Phan thtr 2 dem do6t chay hoan toan thu dugc 8,96
lit khi CO, (6 PKTC) va b g nudec.

a/ Tim cac gia tri cia a, b?

b/ Xac dinh cong thirc phan tu, viét cong thirc cdu tao cua X, biét raing mdi nguyén
tur C chi lién két duge vé1 1 nhém OH?

Huéng dan:

1. Cac phan ung xay ra.

2C,Hs0H + 2Na —» 2CoHsONa + H, T (1)
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CuH2n(OH)Y2 +2Na —— CoH(ONa), + Ho T (2)
CHsOH + 30, —/— 2 CO2 +3 HO (3)

CoHon(OH), + 3”2‘1 0 —5>nCO+ (1) H0  (4)

Theo phan tng (1), (2) ta co6:

D= Olja_ 28

- =0,125 (mol) = a=0,2 mol.
22 2 224

Theo phan tng (3), (4):

0,1 02  _ 896

n CO, = L2+ .n =0,4 (mol). = n=3.
2 2 22,4
Theo phan tng (3), (4):
nH:0 = 21 3+ 22 42055 (mol).

mH,O=b=0,55.18=99¢
2. Cong thure phan tir cua X 1a: CsvHzO» hay CsHs(OH)s..
Cong thirc cau tao hop chat 1a:
C‘Hz - ClH - CH3 THZ - CH, - CH:
OH OH OH OH
Bai 4 : D4t chay hoan toan 23g mot rrou no don chiic A, thu duge 44g CO, va 27g H;O.
a/ Xac dinh CTPT, CTCT cua A
b/ Hon hop X gdbm A va B 1a déng dang ctia nhau. Cho 18,8g hdn hop X tic dung voi Na
du’,, thu duoc 5,6 lit Ha (dktc). Xac dinh CTPT, CTCT cta A, B va tinh thanh phan % theo
khoi lugng cta A, B trong X.
¢/ D6t chay hoan toan hér} hop X 16i cho toan bg san pham di qua binh dyng dung dich
Ca(OH), du, thu duoc 35g két tua. Tinh khdi lugng hon hgp X dem dot chay.
Hudng dan :
a/ S& mol CO, = 1 mol va sb mol ctia H,O = 1,5 mol. Nhan théy s6 mol ctia H,O > sb mol
cua CO; ----->Ruou A 1a ruou no.

nil_ 1,5 -—-->n=2. CTPT cua A 1a C;HsO va CTCT la CH3 — CH>— OH.

NH, 0: Nco, =

b/Goi CTPT TBcia AvaB1aCn Han + 1OH, a 1 s6 mol cua rugu twong duong.
m=(14n +18)a=18,8 (*)
2Cn Han + 1OH + 2Na------>2Cn Han + 1ONa +H,
a(mol) a/2(mol)
S6 mol Hy = a/2 = 5,6/22,4 = 0,25 ---->a= 0,5 mol
Thay a= 0,5 vao (*) --->»n =1,4Vayn<n <n+1 (nnguyén duong van > 1)
Vay ruou B chi c6 1 nguyén tu C, B 1a CH; — OH.
Dit s6 mol cua CH; — OH 14 x, s6 mol cia CH; — CH,— OH la .
xt+ty=a=0,5

133



32x + 46y = 18,8

Giai phuong trinh ta dugc: x =0,3 vay =0,2.

--->mcH, o1 = 0,3 . 32 = 9,6g ---> % mcu , on = 51,06% va % mcu,-cH, - on =
48,94%.

c/
2Cn Han + 1OH +37 0p-—>21COs + 2(n +1)H:0
a mol na mol
CO; + Ca(OH); ----> CaCO3 + H20
na mol na mol

86 mol ciia CaCOs3 = na=35:100=0,35mol --—->a=0,35: 1 =0,35: 1,4 =
0,25.

Taco: mx=(14n +18)a=14na+ 18a=14.0,35+ 18.0,25 =9 4g.

Bai 5:

1 - Trong binh kin ¢ 150 0C chira hdn hop khi gdm 1 thé tich axetilen va?2 thé tich
oxi. Dot chay axetilen bang chinh khi oxi trong binh. Sau khi phan ng két thuc dua
binh vé€ nhiét d§ ban dau thi ap suat trong binh thay d6i nhu thé nao?

2-Tron 124 g hon hop hai rugu CH;0H va C.HsOH vo1 3 g axit CxHyCOOH roi
dem d6t thi thu dugc 13,44 1 khi CO, (DKTC). Néu dem 3 g oxit trén trung hoa boi
dung dich KOH 0,5 M thi can 100 ml DD KOH.

a. Tim CTHH cua axit trén.

b. Tinh % khéi luong hdn hop ruou ban dau.

c. Viét PTHH cac phan ng Este ho4 giita cac chat trén.
Huéng dan:

1 - & 150°C nudce & thé hoi.

Goi V 1a thé tich cua CHY,

thi Vo, =2V

Thé tich hdn hop C,Ha va O, trong binh bang 3V

PTHH:
2CHa(k) + 502(k) > 4COx(k) + 2H,O(h)
2 mol 5 mol 4 mol 2 mol
Vi 2,5V1 2Vl Vi
x 1 2 VI y 1 zl
X=§V y=§V z = ?V
Ve,n, condu=V - %V = %V
.y 8 4 1 13
Vin sau phan img = (EV + §V +§V )= ?V

Goi 4p suét trong binh lac dau 1a 100%
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ap suit trong binh sau phan tng 13 a %. 4p dung cong thic

100.E

Taco:a= 3 > =86,7 (%)

Vay ap suit khi trong binh giam di 1a:
100 % - 86,7 % =13,3 %

2.

a- Tim CTHH cua axit:

nkon = 0,5 . 0,1 =0,05 (mol)

PTHH: C<HyCOOH (dd) + KOH (dd) - CxH,COOK (dd) + H,O (1)
0,05 mol

0,05 mol

M = 3 =60

CH, 000K = 7/
12x+y+45=60
12x +y =15
x=1vay=3 ----> CTHH cua axit 1a: CH;:COOH.
b. Tinh phan khi luong cia hdn hop ruou ban dau:

0, = 13’4: = 0,6 (mol)

b

P, _

N

n,

N

Va

B

Goi x, y lan luot 1 sé mol CH3;OH va C,HsOH trong hdn hop (x, y > 0).

PTHH: D6t chay hon hop

2CH;OH (1) + 30; (k) = 2COx(k) + 4H,0 (h)

X mol X mol

C,HsOH (1) + 30, (k) — 2 CO; (k) + 3H20 (h)

y mol 2y mol

CH;COOH (1) + 20, (k) — 2 CO, (k) + 2H,0 (h)

0,05 mol 0,1 mol
Téng s6 mol COy: 2y +x + 0,1 =0,6
2y +x=0,5

Khéi lugng hdn hop hai ruou bang 12,4 gam

46y+32x=12,4
suy rax = 0,1 mol va y = 0,2 mol

% CH;OH = 01’12'32 100% =~ 25.8 %

3

% C,HsOH = 100% - 25,8 % = 74,2%

c. Phan ung ESTE hoa:



H,SO4(dic), t°

CH;COOH (1) + C,HsOH () CH3COOCHs (1) + H,0 (1)
H,SO4(dic), t°

CH;COOH (1) + CH;OH (1) » CH;:COOCH:; (1) + H,0 (1)

CHUYEN PE 20:
TINH CHAT, PIEU CHE AXIT VA ESTE

Cong thirc phin tir tong quat ciia axit va este da chirc no, mach hé.

CuHon + 2 - 2kO2k V61 k: nhom chirc — COOH hay — @ O—-Hvan,kthuoc N =1, 2,
3.

Hon hop: C.n Han + 2.2k Ok v&in, k > 1.

k = 1: ---> este va axit déu don chirc no ¢ cong thirc phan tir 1:
CuH2002 v6i axit thin > 1 va este thin > 2.

Hon hop: C.n Han Oz véi axit thi »n > 1 va este thi n > 2.

Néu mot trong hai géc ruou hodc axit 1a don chire thi este mach hé. Néu ruou va
axit déu da chuc thi este mach vong.

Axit va este deu tac dung v6i dung dich kiém goi chung 1a phan tng xa phong hoa,
déu tao ra mudi kiém cua axit hitu co.

RCOOH RCOOM + H,0O
R-C-0O-R/ + MOH ----> | RCOOM + R'OH
I
O

Este c6 phan tng thuy phan trong moi truong axit HoSO4 tao ra rugu va axit.

Phén tmg chay cua axit va este don chirc no déu tao ra CO, va H2O ¢6 s6 mol bang
nhau.

Téng quat, mot chat co cong thire phéan tir la CaH2nOx va mach hé thi CoHanOx c6
mot noi 7 trong cong thirc cau tao va khi chay tao ra CO; va H>O c¢6 s6 mol bang
nhau.

Bai toan ap dung:

Bai 1: D6t chay 3(g) mot hop chat hitu A co trong khong khi thu duge 4,4g CO»
va 1,8g H>O.
a. Xac dinh CTPT cua hop chét hitu co A. Biét rang ty khoi ctia A so voi H 1a 30.
Viét CTCT c6 thé c6 cua A.
b. Néu dem toan b lugng khi CO; ¢ trén tac dung vo1 100 ml dd NaOH 1,5M thi
thu dugc mubi gi? Tinh khéi luong cia méi mubi.

Hudng dan;

a.Vi dot chay hop chat hitu co A thu duge CO; va H>O nén chac chan trong A phai
chtra hai nguyén t6 1a C va H ¢6 thé c¢6 O.

S6 mol san pham.
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4.4

Neo, = ;4 =0,lmol = n. =nq, =0,lmol = m.=01.12=1.2g

L8
Ny o =’—8: 0,lmol =>n; =2n; , =0,2mol =>m, =0,2.1=0,2g

Taco: m.+m, =2,4+0,2=2,6(g)<m, =6g
Do d6 trong A phai chtra nguyén t6 O
my=m,—(m.+m,)=3-(1,2+0,2)=1,6(g)

n, = 1’2 = 0,1(mol)

Tilg€:n.:n, :n,=01:02:01=1:2:1

Cong thirc don gian nhat ciia A 1a CH,0. Pit cong thirc tong quat cta A 1a
( CH20), c6 ma=30n

Theo cong thirc da/,, = 30.2 = 60 =>30n =60 =>n=2.

Vay cong thure phan tir cua A 1a C2H40..

b. n,,,, =0,1.1,5=0,15mol .

Phuong trinh phén tmg: CO; + NaOH — NaHCOs3

Trudc phan ung: 0,1 0,15
Phan ung: 0,1 0,1
Sau phan img 0 0,05 0,1
Tiép tuc ¢ phan tmg: NaHCOs; + NaOH —— Na,COs; + H,0O
Trude phan ung: 0,1 0,05
0,05 0,05
Sau phan ung 0,05 0 0,05

Ta thu dugce 2 mudi: NaHCO; va Na,COs c6 khdi lwong 1a:
Myuico, = 0,05.84=42¢
My, co, =0,05.106 = 53¢
Bi\j 2: Dot chay hoan toan 4,4g hop chit hitu co Y chﬁ’a C, H, O can vira du 5,6 lit
khi Oxi (BDKTC), thu dugc khi CO: va hoi nudc véi thé tich bang nhau.
a) Xac dinh cong thirc phan tir cia Y, biét rang khéi luong phén tir ciia Y 13 88 dve.
b) Cho 4,4gapi Y tac dung hoan toan voi mot luong vira du dung dich NaOH sau do
lam bay hoi hon hgp thu duge m; gam hoi ciia mot rugu don chire va my gam mudi
cia mot A xit hiru co don chire. SO nguyén tur cac bon ¢ trong rugu va A xit thu dugc
bang nhau. Hay xac dinh cong thirc cau tao va tén goi cua Y. Tinh lugng m; va mo
Huéng dan:
a/ Goi cong thirc phan tir ciia chat Y 1a CxHyOz. Phan tng d6t chay Y:

CxHyOz + (x+§-§)oz 05 xCOxt %HzO. (1)

(0.05mol)  0.25mol 0.05x o.osg
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Tinh nY=ﬁ =0.5mol nox= 26 0.25(mol)
88 22.4

nco=0.05x  ; nHzo=0.05§
Vi thé tich CO,bang thé tich hoi nuée, do d6 ta co:
0.05x = 0.05% S y=2x  (2)

noz=(x+£- g)o.oszo.zs (3)

Thay (2) vao (3) ta co: 3x-z=10 (4)
Khéi lugng phan tir cia Y=12x+y+16z =88 (5)

Twr cac phuong trinh (2,3,4,5)tacé: x=4;y=8;z=2

Vay cong thurc phan tr cua Y la:  C4HzO»
b/ Phan img v61 NaOH

Vi Y(C4Hs0,) + NaOH — Ruou (m;gam) + mudi(mygam) nén Y phai 1a mot este vi

sd nguyén tir cacbon trong rugu =sb nguyén tir cac bon trong axit = % =2 nguyén tu

C

Do do6 cong thure cua ruou la C;HsOH véi mi= 0.05x46 = 23g
Cong thure axit 1la CH;COOH Véi ma= 0.05 x82 =4.1g CH3COONa

Bai 3: Dét,chéy hoan toan 3 gam chat A, thu duoc 2,24 lit CO: (¢ dktc) va 1,82
nuoc. Ty khoi hoi cua A so véi Métan 1a 3,75. Tim cong thirc cau tao cua A biét A

tac dung duoc vo1 NaOH.
Hudng dan: Ta co.

:2’—22:0,1mol = mc = 1,2g

co,

:E =0,imol=m, =0,29
18

H,0

—>mo=3-(1,2+0,2)=1,6¢g

Dat cong tac cua A 1a: CiHyOs, theo bai ra ta co:
Ma=3,75.16=060 (g)

12y 'y 162 60

12 02 16 3

Gidirataduge:x =2,y=4,z=2

= CTTQ cua A la: C;H402

A C6 cac CTCT: CH3COOH va HCOOC:Hs

Ta co:

Vi A phan tng dugc v6i NaOH nén A c6 thé 1a CH;COOH va HCOOC,Hs (axit

axetic)

* CH;COOH + NaOH — CH3COONa + H>O
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* HCOOCH3 + NaOH — HCOONa + CH;0H
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