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Chuong 10: CAN BANG TRONG

DUNG DICH CHAT PIEN LY
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10.1 Cac dd axit, baz, mubi trong nwéc va
dac diém clia ching

« Khong tuan theo cac dinh luat Raoul, Van’t Hoff
vé ap suat tham thau (m), dd gidm ap suat hoi bao
hoa (AP), do tang nhiét do soi vado ha nhiét do
dong dac (A,). Cac dai lugng (AP, A,) luon [udn
|&n hon so véi tinh toan cua dinh luéat do.

» PEé 4p dung duoc cac dinh luat trén phai dua
thém hé sO diéu chinhi goi lahé sb Van’t Hoff

o Céc dung dich nay dan dién dwoc diéu ndy chirng
to trong dung dich co6 chiraion mang dién
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10.2 Su dién ly va cac thuyét dién ly

e 10.2.1 Thuyét dién ly ctia Arrhenius.
Ngay sau khi hoa tan trong nuwéc cac axit, bazo , muoi
phan |y thanh nhirng ion dwong (cation) va ion am
(anion)

HCI = H* + CI
NaOH = Na* + OH
NaCl = Na + CI

Qua trinh phan t6 phan ly thanh ion Ad6c goi lai soi fien
ly, con chat phan ly thanh ion trong dung doch (hoaic
khi iun nong chay) nooc goi la chat iien ly.
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» Do s dién ly nay ma sd tiéu phan trong dung
dich chat dién ly cao hon nhiéu so véi dd chat tan
khoéng dién ly. Vi vay hé sb diéu chinh Van’t
Hoff lubn ludn I&n hon 1 vagiai thich duoc tai
sao dd clia chiing dan dién

» Nhuoc diém ctathuyét lachwa néi dén vai tro
cuadung mdi, chua ndi dén tuvong tac cuacla
céc tiéu phan trong dung dich, 6ng cho rang phan
tr phan ly thanh ion tw do
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10.2.2 Thuyét dién ly ctia Kablucov-

Co ché diénly

« Kablukov languti dau tién
dua ragia thuyét vé sy 9 ) 9
hydrat héaion 0.3
Sy dién ly la sy phan ly clia W .4
céc chat tan du6i tac dung J 3 v, 0 o
clla cac tiéu phan dung moéi
thanh nhitng ion hydrat hoa ‘) N e

» Co ché cllasy diénly 0 9 8
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10.3 DO NIEN LY-PHAN LOAI CHAT BPIEN LY
), 1

10.3. 1 Phan loal

» Chat nien ly manh khi hoa tan vao n0o0c tat ca cac
phan td cua chung phan ly hoan toan thanh ion.

Vi du: Cac axit manh, cac bazo manh va nai fia so muoi
trung tinh.

> Chat nien ly yeu khi hoa tan vao n00c chz co mot so
naio o cac phan td phan li thanh ion.

Vi du: Cac axit hdu c0, axit vo c0 yeu (CH;COOH, HCN,
H,CO,,..) cac bazo vo c6 yeu (NH,OH...), bazo hou co
(amin...), mot so muoi axit (NaHCO,, ...). va muoi bazo
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- Dung dich dién ly
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- Dung dich khong dién ly

Pbl,(s) and KNO;3(aqg)

Slide 9 of 48 General Chemistry: HUI© 2006



%_10.3.2 No fiien ly (o) hay % ion hoa

1 Khéi niém: No fiien ly o la t& so gida so mol chat da fiien ly
thanh ion (n) trén tong so mol chat hoa tan (n,)
N

64 = —
N 0
No fiien ly cua mot so dd 0,1N
Dung doch o (%) Dung doch o (%)
HCI 92,6 KOH 90
H,SO, 60 |Ba(OH), 77
H,C,0, 50 |NH,OH 1,4
HF 9 KCI 86,2
CH,COOH 14 |MgCl, 76,5
HCN - 0,0001 |K,SO, | 77,2
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2. Céc yéu to anh hudng dén do dién ly o

Do dién ly phu thudc vao:

Ban chat ciia chat tan

Ban chat cua dm: dm cang phan cuc, tac dungion
hoa cang lon

Nong db chat dién ly: ndong dd cang giam, o. cang
tang, ndng dd cang tang o cang giam

Nhiét d6: anh huong cianhiét do phtre tap, tuy
nhién trong nhiéu trudng hop,trong nhirng khoang
nhiét dd nhat dinh, do dién ly tang khi tang nhiét
do
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3.Cach xac dinh do dién ly

a) Bo do dan dién dwong lvong clia dung dich dién ly A
Po dan dién dwong luvgng 1ado dan dién cliadd chira 1
duong lvong gam chat tan chat dién ly dat gitra 2 dién
cwrc cach nhau 1cm.

+ PO dan dién dwong lueng ti 1€ thuin véi s6 ion tao thanh
trong dung dich do do6 n6 ti 1€ véi dé dién ly ctia dung
dich A=ka

+ Khi ddphavbécungloangthio=1nénk=2A _

Vay a = (A/ A ).100%
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Céch tinh do dién ly

b) Duwavao hé s Van’t Hoff
Gia sir hoatan n, phan tir chat dién ly co dé dién
ly .
Néu tir 1 phan tir chat dién ly tao thanh v ion
Vay s0 phan t dugc dién ly lanyo vacho v.n,.a
ion, con lai (ny- nyou ) phéan tie chua dién ly.
Dodo i = (v nyo + Ng- nyo )/,
—a(v-l)+1
hay a=(i-1)/ (v-1)
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10.4 Can bang trong dd dién ly yéu vahang sb dién ly

e Hoatan dd chat dién ly yéu
A B =—mA™ + nB™

[Am]m[B™]"

« K= K la hdng s8 dién ly hay hang s8 ion hda
[AmBl

Giatri ciaK chi phu thudc vao ban chat clia chat dién ly,dm vato

+Néu hop chat diénly ra2 ion (axit axetic, HCN...)

2
(04

K=C
] 1—OC K
+ Néua <<ltacdl-o=~l == /E
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 D0i voi nhitng chat diénly yéu A B, c6 m hoac n lon
hon 1 nhuw axitNhoéc bazo da bac, s phan ly xay ratheo
trng bac vamoi bac cé hang sb phan ly dac trung.

* Vi du axit cacbonic H,CO,

H,CO; +H,0 ; » H3O" + HCOg K
< Hy07| [HCOy —> - [H50"] [HCO]

H,C0; | [H,0)

[ H2C03]

HCO; +H,0 » HiO" +CO;? Ko

-

~ |Hs0| [cos?]

> K, =
[HCOgl
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e Dodd

HOD, +HO —— HO +Q® K

[m fo?

| )

Nhw vay néu su dién ly clia cac axit- bazo da bac thi hang
S0 dién |y cia hgp chat bang tich cac hang sb dién ly clia
cac bac

=Ka XKeo

Hang sd dién ly: bac 1> bac2>bac3
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10.5 Can bang trong dd chét dién |y manh va hoat do

* Trong dd nwéc, cac chat dién ly manh thuc té phan ly

hoan toan
A,B, = mA"™ +nB™

» Béng ching

+ Céc dd chat dién li manh mac du & dd rat lodng cling
khdng tuan theo dinh luat tac dung khéi lvong. Thuc
nghiém ciling chirng minh trong dung dich nuwéc clia chat
dién ly manh khong ton tai cac phan tir trung hoaty do.

+ Tuy nhién thic nghiém cling cho thay dé dién ly khéng
bao gitr bang 1 (a<1) vatuong ty nhr dd dién ly yéu, no
tang 1én khi phaloang vabang 1 cho dén khi v6 cung
loang.
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« Debye va Hucken dagiai thich hién tvgng nay la
do c6 s phan ly hoan toan, néng dé ion I&n, nén
co lwc hit, day gitra céc tiéu phan trong dd (su
solvat hda, tao cap ion...) nén cd 1 sd tinh chat
twong tv nhu dd chat dién ly yéu

« Nhu vay néu phaloang thi tinh chat ciland £
thay doi theo chiéu huéng giong nhuw do dién ly
tang 1én (mac du khéng phai nhu vay)
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* Do dé nguti tagoi dd dién ly cliachat dién ly manh |a
do dién ly biéu kién

» Lewisdua rakha niém nong do biéu kién hay hoat dd
thay cho khai niém nong dé thong thvong vaky kiéu laa

* Giltahoat d6 avanong dd C c6é mbi lién hé

a= f.C

f goi lahé sb hoat dd, né phu thubc vao ban chat clia chat
dién ly vanong do ctiadd

e NEu thay acho nong dd thi 4p dung duoc dinh luat tac

dung khéi lvgng
a" An+bn Bm-

K=
qﬂ\mBn
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10.6 Can bang ion clia axit-bazo

10.6.1 Céan bang trong dung dich nudc vahang sb ion cla
nuoc

H,O + H,0 ~ H,0" + OH"
Hang so dién ly dwoc xéc dinh bang cong thirc
| H:0" 'OH-]
= o1l
H,0

T do K.[H,QO] =[H;O"][OH] =const = 1. 1014 (& 25°C)
Tich sd ion clianuwéc tang theo nhiét do
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10.6.2 CAC THUYET AXIT VA BAZO
*

1. Thuyét axit-bazo cua Arrhenius
HCI(K) = H*(ag) + Cl-(aq)

NaOH(r) e Na(ag) + OH-(ag)

Nar(ag) + OH-(ag) + H*(ag) + Cl(aq) ~ H,O(l) + Na*(aqg) + Cl-(ag)

H*(ag) + OH(ag) —~ H,O(l)

Han ché: « Thuyét Arrhenius khdng &p dung cho mot sd chét khi
hoa tan trong nud'c khdng cho ra H* hoac OH-

« Khéng cho thdy anh hudng ctia dung moi
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2. Thuyét axit-baz theo Bronsted-Lauri

 AXxit lachat nhuong proton
e Bazo |achat nhan proton.

0P ae®

. \\’é(\
bazo  axit port pel® A

NH,+ H,0 % NH,* + OH-

NH,* + OH-= NH,+ H,0
axit bazo
Nhitng chat khéng nhan hay cho proton la chéat trung tinh
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3. Thuyét axit-bazo Lewis

 Axit lanhitng chat co6 kha nang nhan e ectron,
con bazo la chat c6 kha nang nhudng cap e tao
lién két phoi tri
NH,;: + H,0 > [NH,]*OH
bazo Lewis  axit Lewis
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10.6.3 Pai lwong dic trung cho dd manh bazo- Hang sO bazo Ky
Chocanbang B +H,O0 = BH* + OH
[B H*][OH]

[B][HO] _
L [BH*][OH]
Hang sO bazo K,= K[H,Q] =

[B]

Chi s0 bazo: pK,=- I1gK,

Vi du NH,+ H,0 % NH,* + OH-
[NH,][OH]
[NH;][H,0]
[NH,][OH]

K.= K[H,0] = = 1.85.10°
[NH,]

K (NH)= 4,75

Slide 24 of 48 General Chemistry: HUI© 2006



10.6.4 Dai lvgng dac treng do manh axit- Hang s6 axit K

Chocanbiang A +H,O0 = B + H,O
[BI[H3O7]

[A ][H0]
[B ][H;07]
[A]
bat pK_=- Ig K, ( goi lachi s axit)

K= K[H,QO] =

vidy CH,COOH + H,0 % CH,COO0" + H,O*

‘- [CH,COO][H,0"]
° [CH,COOH][H,O]

[CH,COO][H,0"]
K.= KJH,0] = = 1.85.10°
[CH,COOH]
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Moi quan hé gitta K, va K, cia mot cap axit- baz lién hgp

KaX Kp = Kizo
pKa + pK, =pK,,o=14 (0 25°C)
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1‘1}10.6.6 pH cua dung doch

Khai niem. Nhéng dung doch axit, bazo loang, nong no H* hoac
OH- rat nho fie co nhding con soi dei s6 dung hdn, ngodi ta thodng
dung cac fnai 160ng pH va pOH fi6oc nonh nghoa nho sau:

pH = - Ig[H*] va pOH = - Ig[OH"]
= pH + pOH = 14

= Trong n6oc nguyen chat: [H*] = [OH] =10""=pH =7

= Trong dung doch axit: [H*] > [OH"] téc [H*] > 10" = pH < 7

= Trong dung dich bazo: [H*] < [OH] toc [H*] <107 = pH > 7
Vay pH = 7 la ranh gioi gida cac dung doch axit va dung doch bazo.

DD acid DD baz

| | IS
| ] r

0 TT 14
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x pH cuadung dich

pH

PR e .
0O = M W ok

Add acid

&

=]

e BT e TR o S S o 5 I B lt B

(a) When excess acid is added, pH decreases,
and pOH increases.

Slide 28 of 48

Neutral

!

6 i 8 9

pOH pH
14 14
13 13
12 12

N

O = N WOy~ W
O = MWk ooy~ 0w

(b) When excess base is added, pH increases,
and pOH decreases.

General Chemistry:

Add base

O — MW B O~ 00w
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1.pH cuadd axit manh (voi C_= 10°)

HA - H* + A

H*l= C, = pH=-IgC,

2.pH ctuabaz manh (voi C,< 10°)
B(OH) — B* +0OH

[OH] =C,= pOH =-IgC,

= pH=14-pOH = 14 + Ig[OH]
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3. pH clia dung dich axit yéu

+ HA +H,0=A" + H,O"
+ Ko= [A][H0/ [HA]
> Néu goi C,vaC,lanong do ban dau cuacap axit vabaz lién hop
nay vakhi can b‘é\mg duoc thiét 1ap da cé x mol HA phan irng voi
nuoc thi tai can bang
[A"]=C+x; [HA]=C,-X%X, [H;O']= x+[OH]
vi ndng do ctia H,O* bang tdng ndng dd do nuéc phan i (bang
néng doé OH-) vaH,O* do axit twong tac véi nuwac,
nén [H,O']= x +{OH] = x=[H;0'] -[OH]
Thay x vao biéu thirc tinh Ka,

Cp + [H30] - [OH]

Ke= [H307] (1)

Cer[H;0] +{OH']
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pH cladung dich axit yéu

Do axit yéu nén c6 thé xem C,=0.
Néu axit khéng qua yéu thi C,,,<<C,,5,, tacd
[H;0%]?
* Cy[HO]
Hay [H,0*] +K[H,0*]-K.C,=0.

Giai phuong trinh trén ta tinh duwgc néng do H,O* vatinh dwgc pH
+Neéu axit rat yéu [H;0*]2 << C,

Khi do K, =thi [H;0*]?/C, = [H;0']? =K _C,
Do dob 1
pH = > (pK, —19C,)
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4.Dung dich clia baz yéu

« Ddclabaz yéu cothé coi C,=0
+ Néu baz khéng quayéu [H,0O*] <<[OH]
thay vao pt tinh K, tarut raduwoc
Cb [H30+] o Ka[H30+] = KaKnuc’yc: 0
Giai pt tatinh dwoc pH
+ Néu baz rat yéu,[OH] << C, Taco

1
pH =14 = 2 (PK, —19C,)
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5. Tinh pH cua dung dich muoi

a. Muoi cua axit manh va bazo manh

Cac mubi nay cation kim loai khéng thu hay cho proton
vacac anion lacéc bazo lién hop ctia cac axit manh nén
tinh bazo rat yéu. Vi vay

pH cua dd muoi axit manh va bazo manh chinh la pH
cua nooc nguyen chat co pH =7.
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- b.Mudi cua axit manh va baz yéu

Loai mubi nay co cation ¢ tinh axit yéu va anion c¢6 tinh
baz v cung yéu. Vi vay pH dd coi nhu do cation gay ra
twong tw nhw dd cia mot axit yéu

1 1
PH =~ (pK, - 1gC,) hay PH=Z (PKyo —PK —1d4w)
Vidu:Tinh pH ciadd NH,Cl 0,1M c6 K, = 1047

Vidu NH,Cl, HO  NH,*aq) + Cl(ag)
NH, " (a) +H,O - " NHi(ag) +H,0* (a0)
Taco: pH=1/2 (9,25 +1)=5,12
Hoac 1/2 (14- 4,75 +1) =5,12
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C Muoi cua axit yeu va baz manh

Mudi nay cation c6 tinh axit v cung yéu con anion ¢ tinh baz yéu.
Vi vay c6 thé xem dung dich nay nhu chi chira bazo yéu. Do dé

1
pOH = E(pKHZO - pK, - |gCM)
hay oH =14 (pK, - 1g C.)/2
Vi du: Tinh pH cta dung dich CH;COONa0,05M c6 K = 1047
CH,COONa — CH,COO + Na'

) CH,COO + H,0= CH,COOH + OH-
Ap dung cong thirc tacd

POH =1/2 (14-4,75 +1,3) =5,275 = pH =14- 5,275= 8,725
Hoac pH = 14—-(9,25+ 1,3)/2 =8,725
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t6' Tinh pH cua dung doch dém

Binh nghta: Dung doch fiem la
dung doch tao thanh khi tron
lan mot axit yeu (hoac mot
baz yeu) voi baz lien hdp cua
no (hoac axit lien hdp cua no).

Vi du: hon hOp gom
CH,COOH + CH,COO- hay
NH,; + NH,*

HA + A hay B + BH*

Tinh chat: pH cladung dich dém thay doi rat it khi
thém mot lvong axit hoac bazo
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pH cuadung dich dém

+ Dung dich dém co moi trvong axit

C , C.
Kags ° Dodbé pH-= pKaC it

Muoi muoi

+ Dung dich dém cd moi trvong baz
[OH] =K, “baz
Cmucf)'i

pH = 14— pOH = 14— (pK, - Ig gbaz )

muoi
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1"rT(’)m lal cong thoc tinh pH cac dd nhu sau

» NOOc nguyen chat: pH=-1g [H;0] = 7
» Dung doch axit manh: V6i C,>10°M
Vay [H] =C, = pH=-1gC,
» Dung doch baz manh: Vo6i C, < 10° M
Vay [OH"] = C,vapOH =-1IgC,
= pH =14 - pOH
» Dung doch axit yeu: Voi K, kha nho va C, kha 16n.

1
pH == (pK, —1gC,)
» Dung doch baz yeu: Voi K, kha nho va C, kha 10n.
1
pH =14 = = (pK, —19C,)
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> Dung Dich Nem

v Dung dich co moi trédng axit.

C
H =pK, —lg=2
pH =pK, — 192

b

v Dung dich co moi trédng baz.

pH =14 = (pK, ~ Ig >

a
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Vi du:

Tinh pH cua dung doch hon hdp khi tron 100 ml dung doch HCI
0,01M vai 200 ml dung doch H,SO, 0,005M va 300 ml dung doch
HNO, 0,02M.
Tacoptphanly: HCI —— H* + CI-

H,SO, — 2H* + SO,*

HNO, —— H* + NO,-

01.0,01

Cooy = - 167.10°M
Hel 06 5

o - 0’260;5005 _ 16710°M

Cone, - 00203 _ 1 01m
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[H ] hop — [H*]he + [Hhosos + [H Tnos
1,67.102% + 2x1,67.102 + 0,01 = 0,015
— pH - _Ig[H+]hoEnh6p = 1,824
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10.7 Can bang trong dung dich chét dién ly kho tan

10.7.1 Céan bang di thé cac chét dién ly kho tan vatich so tan
Khi hoatan chat dién ly kho tan

AmBn(rén) $ mAn+ ( + an- (

a0) a0)

Ap dung dinh luat tac dung khéi lvong
Ko= [AT]T[B™]"
Hang sd nay goi latich sd tan vadugc ky hiéu laT g,
Nhuv vay tai nhiét do khdéng doi, trong dung dich bao hoa
ciachat dién ly it tan, tich cac ndbng dd ciacac ion voi sO mii
thich hop 1a mot hang sd, hang sd nay goi latich sd tan

TtSlﬁ'J”ﬁ OPJQU tth)C vao bansehddea:chat tan. dm va thuie 200



10.7.2 Quan hé gilratich s tan va do tan

AmBn(rén) = mA ™ (aq) + nB™ (aQ)
pharan dd dd

Do tan S mS nS

Tichsdtan  Tarp: = Can,™.Coprm = MM pnSmn)
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10.6.3 Piéu kién két tia va hoatan cla

chat dién ly kho tan
+ Chat dién ly s8 két tha khi
CmAn+ CnAm- > TAmBn
+ Chat diénly s2 hoatan khi

m n
C An+CAm- < TAmBn
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10.7.4 Anh hudng clia c&c ion trong dung

dich dén dé tan ctiachat dién ly
* NOi chung khi thém chat dién ly la khéng cd ion
chung véi chat dién ly vao dd néi chung né lam
tang lwc ion, lam gidm hé sb hoat dd nén lam
tang do tan cuachat dién ly
e Néu thém chat la c6 ion chung véi chat dién ly
thi d6 tan clachat dién ly giam xudng
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