CHUONG 7:
DUNG DICH PIEN LY
(Thoi luong: 5t LT + 2t BT)
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1. Cac dung dich Axit, Bazo, mudi trong
nudc va nhiing dac diém cua chung

> Cdc dung dich axit, baz va mudi trong nudc khong
tuan theo ciac dinh luat Raoul, Vant’ Hoff = c6 gia

tr1 thuc nghi€ém 16n hon

>DE nghiém ding nhitng dinh luit trén, phai thém
vao mot hé s6 di€u chinh i > 1; goi 12 hé s6 ding
truong hay hé s6 Vant” Hoff.

» Cac dung dich axit, baz, muoi trong nuGc co tinh
dan dién
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2. Ly thuyét dién li Arrhenius va Kablucdp

> Thuyét dién li Arrhenius: ngay sau khi hoa tan vao nudc
cac chit axit, baz vda muo6i phin li thanh cdc ion dudng
(cation) va am (anion).

> Su phan li thanh ion ctia cdc chit tan trong dung dich (hay
khi n6ng chay) dudc goi la su dién li.

> Chat phan li thanh ion trong dung dich (hay khi néng
chdy) dudc goi 1a chat dién 1.

Vi du: dung dich KCI 0,2N c¢6 1 = 1,81, khi pha loang v6

cung 1= 2
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Han ch€ cua Arrhenius: khong tinh dén sy tuong

tdc giffa cdc ti€u phan trong dung dich.

Khi n6i dén su dién li khong thé bd qua su tuong
tdc giffa cdc ion va ti€u phan dung moi.

Kablucov (KabdaykoB): su dién li 1a su phan li
clia cdc chat tan dudi tdc dung cla cédc ti€u phan

dung mo1 thanh nhitng 10n sonvat hoa.
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3. Do dien ly

Can bing diénli: A,B, & mA
Pé dic trung cho kha ning phan li cdc chit dién ly
trong dung dich ta st dung dai lugng do dién ly a

_|_ —

T nB "

n

b0 dién 1i a 12 ti s6 gilta cac phin t& da phan li
thanh ion (n) trén tong sd phan ti di hoa tan trong
dung dich (n,)

Y nghia: néu né6i dung dich HF trong nudc & 25°C ¢6
do di€én l1 a. = 0,09 thi co ¥y nghia gi?
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»>Cac chat dién li manh: phin li hoan toan thanh
1on trong dung dich nén c6 a = 1 (cac axit va baz vo
cd manh va dai da s6 cdc mudi trung tinh).

»Cac chat dién li yéu: trong dung dich khong phin
li hoan toan nén ¢6 o < 1 (cdc axit va baz vO ¢ yéu,
cdc axit va baz hitu cd, c6 thé ké cd mot s6 muoi
acid hoic mudi baz.
» Khi xét trong dung dich 0,1N ta co:

= (Céic chat dién li manh: o > 30%

= Céacchatdiénli yéu: a < 3%

=  Céc chat dién li trung binh: 3% < a < 30%

CuuDuongThanCong.com https://fb.com/tailieudientucntt 6
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Cac yéu tdo anh hudng dén o

» Anh hudng cla dung mdi: su phan li cla chat tan
thanh ion thudng xdy ra yéu trong dung mdi cé cuc
yéu, va ngudc lai.

» Anh hudng cta ndng do: do dién 1i ting khi ndng
do dung dich giam, va ngudc lai.

» Anh hudng cla nhiét do: do dién li ting khi ting
nhiét d0 (khong hoan toan ding 100%) vi da sO
truéng hdp qua trinh dién i thuéng kem theo su thu
nhiét.
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4. CAN BANG TRONG DUNG DICH
CHAT PIEN LI YEU
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4.1 Pac diém

> D01 vd6i chat dién 1i yéu, qud trinh dién li cda
ching trong dung dich la qua trinh thuan nghich.

» Trong dung dich c6 cin bang ddong giita cdc phan
tu trung hoa va ion cua né.

_|_ —

m
T nB

n

A B < mA
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4.2 Can bang dién li va hang so dién I

e I VA N R

A B < mA
[A,B,]

> K: hiing s dién li hay hing s6 ion hoa.

> Can bang dién li tudn theo dinh luat tic dung

khoi lugng.

> K 12 dai luong dic trung cho moi chat dién li va

dung moi va chi phu thudc vao nhiét.do... "


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4.3 Moi lién hé gitia K, a va C

> Xétcan bang dign li don gidn:  \p < A"+ 5°
K

C: nong do ban dau cua AB o = |__

o do dién li \ ¢

»D0oi v6i chat dién li A_B_ ¢ m hodc n 16n hon 1,
st phan 1i xdy ra theo tirng bac va modi bac c6 hing
s 'dién i dic trung.

> Thuc t€, chi xét bic phan 1i tht nhat. Do hing sO
dién li bac tht 2, thit 3 ludn ludn nhd hon hing so
bac thit nhat nhi€éu (khodng 10 1an)

11
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Vidu 1
Tim hing sO dién li cda axit axetic biét ring
trong dung dich 0,01M d¢ dién li cua né 1a 4,3%.

Vidu 2

Tim dd dién 1i axit HCN 0,05M, biét nd cé
pK, =9,15

Vidu3
Axit HNO, ¢6 K = 5.10*. Héi ndong do dung dich
clia né 1a bao nhiéu dé do6 dién li clia n6é bing
20%. 5
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Vidu 4
Hoa tan 0,01 mol CH,;COOH thanh 2 lit dung dich.
Tim s6 mol axit dién li bi€t do dién li clia axit 1a
4,3%. Tim nong d0 mol ion H* va ion CH,;COO-
trong dung dich. Tinh pH cia dung dich. Biét ring
pH = -1g[H"].

Vidu5
Tuong tu vi du 4, thay CH;COOH bing HCI

13
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5. DUNG DICH CHAT PIEN LI MANH
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5.1 Dac diém
> Trong dung dich nudc cdc chat dién li manh thyc
t€ phan 11 hoan toan thanh 1on.
AB = A"+ B-
» Céc dung dich chit dién li manh du & nong dd rat

lodng ciing khong tuan theo dinh luat tdc dung khoi
luong.

> Trong dung dich chit dién li manh khong c6 cac
phin t trung hoa cua chat dién li ton tai.

- o ludn bing 1

- i ludn 1a nhitng s6 nguyén

> do din dién khong thay doi khi pha loing dung
dich.

15
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Thuc té cé dung nhu vay khéng?

> o chi bang 1 khi pha lodng dung dich v6 cing
> Hé s0 1 chi ti€n dén cdc s6 nguyén khi dung dich
dudc pha loang vO cung

> D0 dan dién duong lugng chit dién li manh ting

lén theo @0 pha loang dung dich mic du so ion trong

dung dich khong thay doi.

16
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5.2 Ly thuyét tuong tac ion

> Do sy phan li hoan toan cua chat dién li manh ma
trong dung dich ¢6 nong do ion 16n.

> Cac ion & gan nhau = xuat hién lyc hit twong ho
giira cac ion.

- céc ion trong dung dich chat dién li khong con
hoan toan ty do chuyén dong.

> Ngoai ra, § nhitng ndong do6 cao trong dung dich
chat dién li manh con xuat hién su lién hgp ion, khi
pha loang cac 1i€én hdp 1on phin l1 thanh cac 1on don
gian.

Vi du: BaCl*, LiCl,
1 u [ ] a , 1 2 L )
CuuDuongThanCong.com * https://fb.com/tailieudientucntt
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6. SU DIEN LY CUA NUGC VA
CHi SO HYDRO pH
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6.1 Can bang dién li ciia nuSc va tich so ion
cua nuéc

NuGc 12 chat dién 1i rat y€u:

H,O + H,0 < H,0* + OH-
K, = [H,0*][OH] = 104

19
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6.2 Chi s6 hydro pH va méi trudng
dung dich

Tu K, suy ra:
Dung dich c6 tinh trung tinh:

[H*] =[OH] = k= +i.10 " = 10""mol/lit .
Dung dich co tinh axit:

[H*] > [OH-] va [H*] > 107 mol/lit .

Dung dich co6 tinh baz:
[H*] < [OH] va [H*] < 107 mol/lit .

20
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Pé x4c dinh tinh chit dung dich thuin 1di hon, thay
chondng dd ion [H*] ngudi ta dung chi sé hydro pH:
pH = —lg [H"]

Khi do:
Dung dich c6 tinh trung tinh: pH =—-Igl0~7" =7
Dung dich ¢o6 tinh axit: pH <7

Dung dich co tinh baz: pH > 7

21
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6.3 Tinh pH cac dung dich loang acid, bazo
trong nuéc

o Axit don bac HA
* Axit manh:
Axit ¢6 nong 36 C,, a =1
suy ra: [H*] =C,
va pH=-1gC,
* Axit yéu:

HA & H* + A~
Axit c6 nong do Ca, a<1, K,
suy ra: [H*] = C,a = \/ﬁ
Vay :
pH=-"2(g K,+lg C))

22
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o Baz donbac MOH:
* Manh: Baz c6 nﬁng do C,, a =1,

~14 ~14

. _ 10 . Ko
[H 1~ [OH ]~ C, ~ ol +
C, [H 1 H
10_14
pH = " lg - 14 TlgcC,

b

*Yéu: MOH < Mt + OH-
Baz c6 nong dd C,, a <1 va hing s0 cin bing K,

K 10 14

A= /K ¢ = = =
b b + +

[H ] [H ]

10 > pH =14 + 2(gK, + 1gC))

DuongThanCong.com https://fb.com/tailieudientucntt 23
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Axit va baz yé€u da bac: thudng chi xét bac dién li
thtt nhat va tién hanh nhu trén.
Vi du: Tinh pH cua dung dich axit H,CO; trong nuéc
c6 nong do 0,01M biét hing s6 dién li bac thi nhat
la 4,3.10°7.
Su dién ly bac nhat cia axit H,COj:

H,CO; + H,O = H;0" + HCOy

_ [H,0 ][HCO ]

7

K = 4.3.10

al

[H,CO ]

1 1 ] ]
pH = —(TlgK_ ~lgC_ )~ —( Ig4,3.10 "~ Ig 10
2 2

_ 1 -
pH = —(7 — 0,65 7 2) = 4,19
2

2

)
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Vidu 1

Tinh pH cua tirng dung dich sau:
a. HC1 0,001M
b. HNO,; 5,2.104 M

c. Hoa tan 2g NaOH vd&1 0,56g KOH thanh 21
dung dich.

d. Thém 25ml nuGc vao Sml dung dich HCI
pH =1

e. Tinh pH cua dung dich axit formic 0,001 M.
Biét pK, = 3,752

25
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Vidu 2
Thém 10ml dung dich KOH vao 15ml dung dich
H,SO, 0,5 M, dung dich con du axit. Thém tiép 3ml
dung dich NaOH IM vao thi dung dich vua trung
hoa. Tim nong do mol cua dung dich KOH.
bS: 1.2M
Vidu3
Tron 1an dung dich HCI 0,2M véi dung dich H,SO,
0,1M theo ty 1& 1:1 vé thé tich. D€ trung hoa 100ml

dung dich thu dudc can bao nhiéu ml dung dich
Ba(OH), 0,02M?

[ ]
DbS: 500ml
https://fb.com/tailieudientucntt 26
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Vidu 4

(A) la dung dich HCl ¢6 pH = 1.
(B) 1a dung dich Ba(OH), c¢6 pH = 13.

a. Tinh nong dd mol ctia chat tan, ndng do mol cia
tng 1on trong dung dich A va dung dich B.

b. Tron 2,25 1 dung dic

n A vG1 2,751 dung dich B

dugc dung dich C. Tim-

bH cua dung dich C.
bS: pH=12

27
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BAITAP1

* Tinh pH cua cac dung dich sau:
(1)Dung dich Ba(OH), 5.10+ M
(2) Dung dich axit benzoic C,H.COOH

102 M, dé dién ly 7,8%

28
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BAITAP 2
(1)Hoa tan 0,49 gam H,SO, vao 10 lit

nwoc dwoc dung dich A. Tinh pH
dung dich A. Xem thé tich dung dich
thay déi khéng dang ké

(2) Hoa tan 1,7 gam NH; vao 5 lit nwéc
dwoc dung dich B c6 pH = 11. Tinh
do dién ly cua dung dich NH,
Biét: H=1;S=32; 0=16; N = 14
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6.4 Chat chi thi

Chat chi thi mau 12 nhitng axit hodc baz hitu c¢o yéu
ma dang phan t& va dang ion cia nd ¢4 mau sic
khac nhau va tuy thudc vao pH cua moi truGng ma
ton tai 6 dang nay hay dang kia.

Vi du

» Quy tim
» Phenolphthalein
» Methyl da cam

30
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7. SU PIEN LI CUA CHAT PIEN
LI KHO TAN
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7.1 Can bang di thé ctia chat dién li khé tan
va tich so tan

> Cdc chat dién li kho tan 14 cdc hydroxyt va mudi

kho tan.

> Chiing tan trong nudc rit it nén dung dich thu

dugc c6 nong dd rat loang.

> Do vay, trong dung dich c6 cdn bang di thé giira

chit dién 1i kho tan va céic ion cia no.

Vidu: can biang dién li cia mudi kho tan AgCl dugc
bi€u dién nhu sau :
AeCl(r) < Agtd) + CI

32
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Ap dung dinh luat tic dung khéi lugng:

_[Ag Icl ]
[AgCl ]

K

— K [AgCl] = [Ag][C]"] = const = T

T 14 hing so (tai nhiét do nhat dinh) va dudc goi la
tich s0 tan cua AgCl

33
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7.2 Tich s6 tan va dé tan cla chat dién Ii
kho tan

* Dinh nghia tich so tan: Tich sO tan cta chat dién
li kho tan 1a tich s6 nong do céc ion ty do véi s6 mil
tuong ng cua chit dién 1i kho tan trong dung dich
bao hoa ctia né va 12 dai lugng khong doi tai nhiét
do nhat dinh.

Vi chit dién li khé tan A_B_:

A B = mA*+ nB -

T = [AS]"B, ]

34
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Y nghia:

Tich s6 tan didc trung cho tinh tan cua chat dién li
kho tan:

Dinh tinh: T cang nhd chat dién li cang kho tan.

Vi du: PO tan cdc chat dién li khé tan sau ddy gidm
dan theo tht tu:

AgCl (T=1,8.10-19)
AgBr (T=5,3.10"1)
Agl (T=1.10716)

35
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Dinh luong:

e Khi biét tich so tan T c6 thé€ tinh dudc do tan S
ctia chat dién li kho tan.

T

A B

m n

m n

m n

Vi du: Cho tich sO tan cia Zn(OH), 6 25°C bing
1.107". Tinh d6 tan mol/lit va g/lit cia Zn(OH), &
25°C trong nudc. BiétZn=65,H=1, O = 16.

Tinh pH cua dung dich bao hoa Zn(OH), trong nudc.

17
_ T _ 110 - iy
R = =~ 1,36 .10 mol / lit
4uuDuongThanC0ng.cu 4 https://fb.com/tailieudientucntt 36
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7.3 Diéu kién két tia va hoa tan chat
dién li kho tan

e K&t tda: Tich s6 nong dd cdc ion (v6i s6 mi
twong tng) cua chit dién 1i trong dung dich lén hon
tich sO tan ciia né & nhiét do khdo sit.

e Hoa tan: Tich s6 nong dd cdc ion (v6i sO mi
twong ung) cua chit dién li trong dung dich nhé hon
tich so tan ciia n6 & nhiét dd6 khdo sit.

Vi du: C6 két tha CaSO, tao thanh hay khong khi
tron 1an nhitng thé tich bing nhau ctia 2 dung dich
CaCl, va H,SO, ¢6 nong d6 tuong tng bing 0,5 va
0,1 mol/lit (& 25°C)? Biét T c.cn, = 2,4.10°5

37
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Vidu 1

1. b6 tan mol cua Ag,PO, ¢ 18°C la 1,6.10°M. Tim
tich s6 tan ctia Ag,PO,

2. b6 tan cua PbSO, (M=303) trong nudc & nhiét do
thuong 1a 0,038¢ trong 1000ml dung dich. Tim tich
$O tan ctia PbSO, tai nhiét do nay.

3. Tich s0 tan ctia Mg(OH), & 25°C 1a 1,2.10°!!,
Tinh d6 tan mol cua Mg(OH), tai nhiét do trén.

4. Tich s tan ctia Pby(PO,), & nhiét do phong la
7,9.1043. Tinh @0 tan mol cua né tai nhié€t do phong.

38
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Vidu 2
1.0 25°C tich s0 tan cla SrSO, bing 3,8.107. Khi
tron 1 thé tich dung dich SrCl 0,002N vaéi cung 1
thé tich dung dich K,SO, 0, 002N thi két tia c6
xudt hién khong?

2.3 25°C tich s6 tan ctia BaSO, bing 1,1.10-10, Khi
trOn dung 200ml dung dich BaCl, 0,004M véi
ding 600ml dung dich K,SO, 0,008M thi két tua
c6 xuat hién khong?

3.L4ay 100ml dung dich amoni oxalat trong d6 c6
0,0248 g chat tan (NH,),C,0, trong mot lit dung
dich, trén v41 100ml dung dich bao hoa CaSO,. bBo
tan ciia CaSO, la 2g/l. Két tia CaC,0, c6 xuit
hién khong? Biét tich s6 tan cda né 1a 1,3.10°.

39
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THANK YO

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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a. Tich so tan cua Fe(OH), ¢ 25°C Ia
1,1.10-%, Tinh d6 tan mol/lit, @6 tan gam/lit
va pH cua dung dich bao hoa Fe(OH), ¢
nhiét do tren.

b. A la dung dich NaOH 0,01M, B la dung
dich H,SO, pH = 2. Tron 500ml dung dich
A voi 1,5 lit dung dich B duoc dung dich C.
Tinh pH caa dung dich C?
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» Hoa tan 18,6 gam Na,O vao mot luong nude can
thiét dé tao thanh 3 lit dung dich A cé d = 1,12g/cm3

a. Tinh nong do mol/l, nong &6 molan, nong d6 phan
tram va nong d6 duong lugng cua dung dich A.

b. Tinh pH cua dung dich A

c. Lay 10ml dung dich A trdn véi 10ml dung dich
MgCl, 10-*M. Héi c0 két taa sinh ra khong, biét
T = 1,2.1071L
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