CHU PE 12. NONG PO DUNG DICH - PHA CHE DUNG DICH
I. CONG THU'C CAN NHO

1. Khéi hrgng riéng ctia mdt chit trong dung dich
m,, =DV {(gam)
m,

D = (g/ml)—
!f.'m’} g/ mi) 1!" M —=(ml)
n

2. Nong d9 dung dich
- Nong d9 mol (Cw): Cho biét s mol chit tan trong 1 lit dung dich.

"n =C,,.V (mol)
n
Cy =—(mol /L)—
M V{ /L) WV :i (L)
. Ch
- Nong d9 phan trim (C%): Cho biét s6 gam chét tan c6 trong 100 gam dung dich.
[ _C%m,
m =
C% = x100% — 100%
My \ - m_.100%
%
3. Quan hé giira nong do phan trim va do tan S
Ch= > K1 00%
S+100
4. Quan hé giira ndng d6 phan trim va nong dé mol.
m,
C, _n_ M :mﬂ.]DDDD _ m‘.]DU.mD :C%.]OD
\' My, m,,.M My, M M
Ta co: 1000.D
= ¢, =% c%=C, M
M hay D

5. Khi pha trgn dung dich:
5.1. Sir dung quy tic duwong chéo:
a. Tron m; gam dung dich ¢é nong d9 C,% véi m, gam dung dich ¢6 nong o C,%, dung dich thu
dwoc c6 nong dd C% la:
m; Dung dich 1 C

C5

\‘”‘*- / m, _
/ \\ . . m, |C - Cll
m;  Dungdich 2 . -G .
b. Tron V; mL dung dich ¢6 nong d¢ C; mol/l véi V, mL dung dich ¢6 nong d¢ C, mol/l thi thu dugc

dung dich ¢6 nong d C (mol/l), v6i Vaa = Vi + V2.
Vi Dungdich 1 ¢ Cs -

\\\‘\ / - _'_:|C3_C|
/ \C'-C'] vV, |c- ¢

<

V, Dung dich 2 ©

¢. Trén V, mL dung dich c¢6 khéi lwong riéng D, véi V, mL dung dich ¢é khdi lwgng riéng D, thu
dwgc dung dich c6 khéi lrgng riéng D.



A\Y Dung dich 1
1 g dl D, Dr-D

~, ;
D, ~ \D-D]

V, Dung dich 2
6. Dé tinh nong d9 cac chit c6 phan \ng véi nhau:

- Viét cac phan mg xay ra.

- Tinh s6 mol (khéi lugng) cua cac chit sau phan tng.

- Tinh khéi luong hodc thé tich dung dich sau phan tng.
* Lwu y: Cdch tinh khéi lwong dung dich sau phan iing.
+ Néu san pham khong c6 chat bay hoi hay két tia.

My cuphating — £ khcalbéing cair chadithamgia
+ Néu san pham tao thanh co chit bay hoi hay két tia.
= T - m-"u.

m‘l‘lﬁ.lm?ﬁ obg ~ &£a kho#éloongcoan chaétham gia

m‘l'l?-.l:.‘n.‘-ﬁ oiog :H khod IB8ihg can chathamgia rH—e-z.:.lél
+ Néu san pham vira c6 ket tua va bay hoi.
m'l'lﬁ.l pha dog :Z khod 166ing ca chadttemgia m-n - m--'s.:l'a.

B. BAI TAP VAN DUNG

DANG 1: PHA CHE DUNG DICH

Bai 1: Tron 50g dung dich NaOH 8% vao 450g dung dich NaOH 20% . Tinh ndng d6 phan trim va ndng do
mol ctua dung dich sau khi tron , biét d =1,1 g/mL.

Huéng din giai
Cach 1: Ap dung so @6 dwong chéo

m=50g NaOH 8 20- €]

- m |G- s _20-c
C m, [C-C| 450 cC-8

— C%,, 0 =18,8%

m,;=450g NaOH 20 C -8

Nong d6 mol ctia dung dich sau khi tron, Ap dung cong thirc

CM :CD;'EIDD—ﬁ CM :M =517TM

M 40
Cach 2:

- Tinh khéi luong chét tan ctia NaOH trong 2 dung dich, khéi lwong ctia dung dich thu dugc sau khi tron
+ Khdi lugng ctia NaOH c6 trong 50 gam dung dich NaOH.
m,,C% 508
m = =
"R 100% 100
+ Khdi lugng ctia NaOH c6 trong 450 gam dung dich NaOH.
m_.C% 45020
m —_ dd = :EI){ m:l
"ER100% 100 #

My, oy =4+ 90 =%{gam)
M ga0q =20 + 450 =3500(gam)

=4(gam)

— Khéi lugng ctia NaOH sau khi tron:

Khoi luong cua dung dich sau khi tron:

—>N6ng dd dung dich sau khi tron




m..100% 94.100%
C%yon = “mdd i =18,8%
- Nong d6 mol ctia dung dich sau khi tron, Ap dung cong thirc
CM :CD,%II:I.D_:' CM :M :5'?1{
M 40

Bai 2: Can phai tron dung dich NaOH 5% véi dung dich NaOH 10% theo ti 1¢ khoi lwong thé nao dé thu
duoc dung dich NaOH 8%

Huwéng din giai
- Goi khéi lugng ctia dung NaOH 5% va dung dich NaOH 10% lan luot 1a m; va m,
* Ap dung so' dd duong chéo
m; NaOH 5 10-8

. L m
m,

i | b2

m, NaOH 10 8-5
Bai 3: Tinh khoi luong dung dich HCI 38% va khoi lugng dung dich HCI 8% dé pha tron thanh 4 lit dung

dich HCI 20% (d=1,1g/ mL)
- Goi khdi lwong ctia dung HCI 38% va dung dich HCI 8% lan luot 1a m, va m,
- Ap dung so @0 dwong chéo:

(my) HCI g 20-8
L Lom 2
0 T~ m, 3
(my)HCI 8 38-20

- Khéi lwong dung dich sau khi tron, ap dung cong thirc

D :%—a m,, =D.V.1000 =1,1.4.1000 =4400(gam)

44002
44003
m, “3+2) =2640(gam)

Bai 4: Phai tron dung dich HC1 0,2M véi dung dich HC1 0,8M theo ti 18 thé tich nhu thé nao dé thu dugc
dung dich HCI 0,5M?

- Goi Vy, V, lan luot 1 thé tich ciia dung dich HC1 0,2M va HC1 0,8M.

- Ap dung so 0 duong chéo ta c6:

V., 08-05_ 3
V, 05-02 3

2
Bai 5: Can dung bao nhiéu mL dung dich H,SO, 2,5M va bao nhiéu mL dung dich H,SO, 1M dé khi pha tron
chung véi nhau dugc 600mL dung dich H,SO, 1,5M
- Goi Vi, V; 1an luot 14 thé tich cua dung dich H,SO4 2,5M va H,SO4 1M.
- Ap dung so d0 duong chéo ta c6:

-V :V, =1:1




V, _15-1 05 1 2, =V,

V, 25-15 1 2

- Theo bai V, + V, =600 (mL) — V, =200 (mL); V, =400 (mL)
Bai 6: Can bao nhiéu mL dung dich NaOH 3% (d= 1,05g/mL ) va bao nhiéu mL dung dich NaOH 10% (d=

1,12g/mL ) Bé pha ché duoc 2 lit dung dich NaOH 8% ( d=1,1g/mL)

Huéng din giai
V: NaOH
Dy D,-D
HD/ Vi _LI2-11 0,02 'V, 2
V, 1L1-1,05 0,05 V, 5
D, N D- D,
Vz NaOH
Taco:Vi+V,=2— V, =571 (mL); Vo= 1429 (mL)
Bai 7: Phai thém bao nhiéu mL nudc vao 400mL dung dich NaOH 0,25M dé duogc dung dich NaOH 0,1M

Huwéng din giai

=]

0,15 2

(Vi =400) NaOH 0,25 0,1
/
\

0 400 01 2 400.3
5 - = = — V == I"I"L
1 v, 3 oomL)

—Vauo 0 : 0,15 N
Bai 8: Can lay bao nhiéu gam tinh thé CuSO4.5H,0 vao bao nhiéu gam CuSO. 8% d¢ diéu ché 56g dung

dich CuS0416%
Huéng dan giai

- Goi m; va m, 1 khéi luong ciia CuS0,.5H,0 va CuSO, 8%
C% = l—ﬁﬂﬂ *100% = 64%

- Coi CuS0..5H,0 la dung dich CuSO.co ndng do
- Ap dung so @6 duong chéo
(m,) CuSO4.5H,0 Z 8
/ = m, :l — l.’:|["|“|.i -m, =
m, ©O

1
6 \ - Theo bai: m; + m, =56

— m; = 8 (gam); m, = 48 (gam)

(m;) CuSO; 8 48

Bai 9: C6 2 dung dich HCI nong d6 0,5M va 3M. Tinh thé tich dung dich can phai lay dé pha dugc 100mL

dung dich HCI néng do 2,5M.

Huéng dan giai

- Goi V, va V, 1a thé tich caa HCI 0,5M va HC1 3M
- Ap dung so d6 duong chéo
(V) HCl 0,5 0,5
/" Vv, 1
= = =
2,5 vV, 4
T~ _ Theo bai: Vi + V, = 100 (mL)
(V2)HCI 3 2 — V, =20 (mL); V, =80 (mL)
Bai 10: Khi hoa tan m (g) mudi FeSO,.7H,0 vao 168,1 (g) nudc, thu dugc dung dich FeSO, c6 nong do

2,6%. Tinh m?



Huéng dan giai
% =225100% =54,67%
- Coi FeS0O4.7H,0 la dung dich FeSO,c6 nong do 78

- Ap dung so 6 duong chéo
(m) FCSO47H20 54,67 2,6
2.6% > M= 20 m=839(gam)
168,1 52,07 =%
(168,1) H,O 0 52,07

B. BAI TAP TRAC NGHIEM ‘ q
Céu 1. Dung dich HCI ¢6 nong d6 X mol/lit. Pha loang 32 ml dung dich nay bang nuéc d€ duge 400 ml dung
dich ¢6 nong do 0,1M. Gia tri cua X la:

A 12 . B.13 C. 1,25 D. 1,45
Cau 2. Khoi lugng KCl can dung dé pha 200 gam dung dich KC1 15% la:
A. 50 gam B. 30 gam C. 35 gam D. 40 gam

Cau 3. Tron 75 gam dung dich NaOH 10% vé1 230 gam dung dich NaOH a % dé tao thanh ,dung dich NaOH
6%. Gia tri cua a la:

A. 3,6% B.2,7% C.5,6% D. 4,7%
Cau 4. Thém nude vao 400 gam dung dich axit HCI 3,65% dé tao 2 lit dung dich thi néng dd mol ctua dung
dich thu duoc la:

A. 0,4 mol/l B. 0,1 mol/l C. 0,3 mol/l D. 0,2 mol/l
Ciu 5. Hoa tan 16,8 lit (dktc) khi HCI vao 250 ml nuéc duoc dung dich axit HCIL. Coi nhu thé tich dung dich
khong thay doi thi nong do mol cua dung dich HCI la:

A.3M B. 4M C.3,5M D. 2,5M
Céu 6. Lam bay hoi 20 gam nudc tir dung dich c¢6 ndng d6 15% thu dugc dung dich c6 ndng dé 13 20%. Dung
dich ban du c6 khéi luong la:

A. 70 gam B. 80 gam C. 90 gam D. 60 gam
Ciu 7. Hoa tan 160 gam SOs vao 240 ml nudc, phan Gng tao ra H,SO,. Nong do phan trim cta dung dich thu
duoc la:

A. 44% B. 45% ‘ C. 48% D. 49%
Cau 8. Dung dich KOH 14% c6 D = 1,13 g/ml. Nong d¢ mol cua dung dich nay la:
A. 3,34M B. 2,825M C.2.736M D. 3,742M

Cau 9. Hai dung dich X va Y chira cing mét chat tan. Nong d6 mol ctia X gép 2 1an cua Y. Tron 3 thé tich X
véi 5 thé tich Y duoc dung dich Z c6 néng do 3M. Néng dd mol cua cac dung dich X va 'Y lan luot 1a:
A.3,34M va 2,37M. B. 4,36M va 2,18M. C.5,4Mva 3,3M. D. 2,63M va 1,54M.
Céu 10. Tron 250 gam dung dich HCI 3% véi 150 gam dung dich HC1 10%. Dung dich thu dugc ¢6 ndng do
phan tram la:
A. 3,625% B. 4,625% C. 5,625% D. 6,625%
Cau 11. Khi ¢6 can 150 gam mdt dung dich mudbi thi thu duogc 1,5 gam mudi khan. N@)ng dd % cua dung dich
ban dau la:
A. 0,5% B. 1% C.2% D. 3%
Céu 12. C6 60 gam dung dich NaOH 20%. Khdi lugng NaOH can cho thém vao dung dich trén dé dugc dung
dich 25% la:

A. 4 gam B.5gam C. 6 gam D. 7 gam
Cau 13. Khoi lugng CuSO, can cho vao 246 gam nudc dé duge dung dich CuSO, 18% la:
A. 54 gam B. 46 gam C. 37 gam D. 61 gam

Céu 14. Cho 20,55 gam Ba vao cbc dung 79,75 gam H,O, xay ra phan tmg:Ba+2H,0— Ba(OH),+H,1.
Nong d6 phan trim cua dung dich thu dugc 1a bao nhiéu?

A.20% B. 30,5% C. 25,65% D. 25,57%
Céiu 15. Trong 400 ml dung dich c6 chta 19,6 gam H,SO,. Nong do mol cua dung dich H,SO, 1a:

5



A.02M B. 0,3M C.0,4M D. 0,5M
Cau 16. Cho 3,9 gam K tac dung voi 101,8 gam nudce, xay ra phan ung:2K+2H,0—2KOH+H,1.
Nong d6 % ctia dung dich thu duoc 1a:
A.3.2% B. 4,3% C. 3,8% D. 5,3%
Ciu 17. Hoa tan 52,65 gam NaCl vao nudc duogc dung dich c¢6 ndng d6 3 mol/1. Thé tich ctia dung dich thu
duoc la:

A. 0,25 lit B. 0,32 it C. 0,30 lit D. 0,15 lit
Ciu 18. Hoa tan 20 gam dudng vao 180 gam nude. Nong do phan tram cta dung dich nudc duong 1a:
A. 10% B. 12% C. 15% D. 20%
Céu 19. Mudn pha 250 ml dung dich NaOH ndng d6 0,5M tir dung dich NaOH 2M thi thé tich dung dich
NaOH 2M can lay la:
A. 62,5 ml B. 67,5 ml C. 68,6 ml D. 69,4 ml
Ciu 20. Nong do6 mol ciia dung dich c¢6 chira 25 gam NaOH trong 1250 ml dung dich la:
A. 0,5M B. 0,25M C.0,45M D. 1M

Ciu 21. Cho dung dich KOH 12% c6 khdi lugng riéng D = 1,1 g/ml. Nong d6 mol cia dung dich trén 13 bao
nhiéu (trong cac gia tri sau)?

A.2,36M B. 1,5’M C. 1M D.2M
Céu 22. Hoa tan 4,7 gam K20 vao 195,3 gam nudc xay ra phan tng:K,0+H,0—2KOH Néng do % cta
dung dich thu dugc la:

A.2,5% B. 2,8% C.3,1% D. 4,1%

Céu 23. Tron 100 gam dung dich NaCl 20% v&i 300 gam dung dich NaCl 16% thu duoc dung dich c6 ndng
do la:

A.15% B. 17% C. 18% D. 19%
Ciu 24. Dung dich NaOH 0,2M c6 khéi luong riéng D = 1,08 g/ml. Nong d6 phan trim cua dung dich la:
A.0,71% B. 0,72% C.0,73% D. 0,74%
Ciu 25. Dung dich HNO; 4,79M c¢6 khéi lugng riéng D = 1,137 g/ml thi c6 nong do % la:
A.252% B. 24,5% C.27,5% D. 28,1%
1 2 3 4 5 6 7 8 9 10 11 12
C B D D A B D B B C B A
13 14 15 16 17 18 19 20 21 22 23 24 25
A B D D C A A A A B B D C

C. BAI TAP NANG CAO

Bai 1. Lam bay hoi 60 g nudc tir dung dich c6 nong do 15%, duoc dung dich méi c6 nong do 18%. Hay xac
dinh khéi luong cua dung dich ban dau.

Bai 2. Bun nhe 20 g dung dich CuSO, cho dén khi nudc bay hoi hét, ngudi ta thu duge chat rin mau tring 1a
CuSO, khan. Chat nay c6 khdi luong 14 3,6 g. Hiy xac dinh nong d6 phan trim cta dung dich CuSO..

Bai 3. Can lay 10,6 g Na,CO; cho vao cdc chia d6 c6 dung tich 500 ml. Rét tir tir nude cat vao cdc cho dén
vach 200 ml. Khudy nhe cho Na,CO, tan hét, ta dugc dung dich Na,CO;. Biét 1 ml dung dich nay cho khéi
luong 1 1,05 g. Hiy xac dinh ndng d6 phan tram (C%) va nong do mol cua dung dich vira pha ché duoc.
Bai 4. Lam bay hoi 300 g nudc ra khoi 700 g dung dich mudi 12%, nhan thay c¢6 5 g mubi tach khoi dung dich
bdo hoa. Hay xéac dinh néng do phan trim ctia dung dich mudi bio hoa trong diéu kién thi nghiém trén.
Bai 5. Mot dung dich CuSO, c¢6 khdi luong riéng 1a 1,206 g/ml. Khi ¢ can 165,84 ml dung dich nay ngudi ta
thu duoc 36 g CuSO4. Hiy x4c dinh ndng d6 phan trim cua dung dich CuSO4 di dung.

Bai 6. Can 10,6 g mudi Na2CO2 cho vao cbc chia do. Rét vao cde khoang vai chuc mililit nude cat, khudy
cho mudi tan hét. Sau d6 rot thém nude vao cde cho di 200 ml. Ta duoc dung dich Na2CO2 c6 khdi luong
riéng 1a 1,05 g/ml. Hay tinh ndng d6 phan trim va ndng d6 mol ciia dung dich vira pha ché.

Bai 7: Lay 12,42 (g) Na,COs.10H,0 dugc hoa tan trong 50,1 mL nudc cit (D = 1g/mL). Tinh ndng do phan
tram cua dung dich thu duoc.

Huwéng din giai
6




12,42

Mua.co, =Mhia,co, 1040 T =0,0434(mol ) — M. co, =4, 6004({gam)

D :%_, m,, =1.50,1=50,1(gam)

— C%, co. :‘*TEDT x100% =9,18%

¥

Bai 8: Lay 8,4 (g) MgCOs hoa tan vao 146 (g) dung dich HCI thi vira du, thu dwoc mudi dung dich mudi
MgCl, va khi CO,.

a) Viét phuong trinh phan {mg.

b) Tinh ndng d6 phan trim cua dung dich HCI dau?

¢) Tinh ndng d6 phan trim cac chit trong dung dich sau phan tmg?

84

a PTHH
MgCO, + 2HCI — — MgCl_ +CO, +H.0
- Theopthh: n,, =2n,, ., =0,2(mol)

b C%Hm = D::i'j:ﬁ = 100% =5%

C.
-Theopthhn, - =n,, =n, ., =01(mol)
- Kho#l6dihg muoé thu Aooi:

My, =0.1.95=9,Xgam)

- Kho#él6dihg dung dach thu noi sau phat 6ag
My =84+ 146- 0,1.44 =150{gam)

dd
L#]
- g 2SI 3

Bai 9: Hoa tan 10 (g) CaCO; vao 114,1 (g) dung dich HCI1 8%.
a) Viét phuong trinh phan ung.
b) Tinh ndng d6 phan trim cac chat thu dugc sau phan ing?

114,1.8

Neaco, =0A(mol)in,, ~100.36,5 =0,23(mol)
a PTHH: CaCO, + 2HCl - — CaCl, +CO, +H.0
. ., 01 025 . .
Nhaa thag: 1 < >~ HCI com db, CaCO, phat 60g heé
— Trong dung dach sau phat 6iig cotHCI (do), CaCl.,.
- Theo phdéng trinh hoa hoic:
Newey, =M, =0Amol) = M, =0,1.111=111(gam)
Mycipa) :znlzzn:t:u3 =0,2(mol) = n,, =0,25- 0,2=0,05rol)

Ny =0:05.36,5=1,825(gam)
- K ho#éilédihg cué dung dich sau phat 6bg, ADNL BTKL ta col

Meoco, ¥ Mucr =My uprmasae ¥ Meo, = M s prea sag =119, /{gam)




- Noag fiodphaa traén cau chaé sau phat 6og

C%, :% x100% =1,525%
Ce, :% x100% =9,27%

Bai 10: Hoa tan hoa toan 16,25 gam mot kim loai ho4 tri (IT) bang dung dich HCI 18,25% (D = 1,2g/mL), thu
dugc dung dich mubi va 6,1975 lit khi hydrogen (dkc).
a) Xac dinh kim loai?
b) Xac dinh khdi luong dd HCl 18,25% da dung? Tinh Cy cta dung dich HCI trén?
¢) Tim ndng d6 phan tram ciia dung dich mudi sau phan tmg?
- Gol kimloai hoa troll 1advl, Colkho#l 6oihg ol 1adv (g/mol)
M +2HCl — — MCI, +H,
61975
: 2479
- Theo PTHH ta cotn, =n, =0,25moal)

v _m_1625
n 025
b. Theo phddng trinh hoa hoi ta cotl

Nyg =2n, =05(mol) = m,, =0,5.36,5=18 25gam)
0
e BB 5
_C%.10D 18251012 _
"M 365

c. dung dach muoasau phat éig colZnCl,
m =16,25+100- 0,25.2 =115, 75(gam)

dd su phed oog
Noag fogphaa traén cua dung dch sau phan 6og
C%, . = 0,25.136.100% ~29,37%
: 11575

- Theo ba@ n,, =0, 25mol )

=63g/ mol) - M laén (Zinc)

C eM

Bai 11: Mot hon hop gom Na,SO, va K,SO, tron theo 118 1 : 2 vé s6 mol. Hoa tan hdn hop vao 102 (g) nude,
thu dugc dung dich A. Cho 1664 (g) dung dich BaCl, 10% vao dung dich A, xuét hién két tia. Loc bo két tua,
thém H,SO, du vao nudc loc thay tao ra 46,6 (g) két tua.

Xac dinh nong d¢ phan trim cta Na,SO, va K,SO, trong dung dich A ban dau?

1664.10

Meaci. =100.208
- PTHH

Na,S0, +BaCl, — — BaS0, | +2NaCl ()

K SO, + BaCl, — — BaSO, | +2KCl (2)

- Khi thefn H,S0, vae dung phal nd6t lok: thag tab ra keétud — BaCl, db.
H,SO, + BaCl, — — BaSO, | +2HCI (3)

46,6
Ba50, —ﬁ

=0,8mol)

~n =0,2(mol) = Ny, 1, =0,8- 0,2=0,6(mol)




- Gor x laamol cua Na,SO, — 2x laamol cua K,SO,

- TheoPTHH (1,2) — N, =3x < 3x =0,6— x =0, 2(mol)
— My, 5, =0,2142=284(gam);m_;, =0,2.2.174 =69,6(gam)
- Khoél66hg dung dach ban fiaa:

My e = Maso, ¥ Mkso, ¥ Myp =28,4+ 69,6+ 102 =200(gam)

—_ Cnfnuazmi :w :14}20!6




