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CHUYEN PE: SU PIEN LI, pH CUA DUNG DICH
PHAN A: LI THUYET

1. Chat dién li

- Chét dién li 14 chat khi tan trong nudc phan li ra ion. Acid, base va mubi 14 cac chat dién 1i.

- Chéat dién 1i manh 1a chat khi tan trong nuéc cic phan tir hoa tan déu phan li ra ion. Chat dién li
manh gdém: Cac acid manh (HCI, HNOs, HCIO4, H2SO4 néc 1,...); base manh (NaOH, KOH,
Ca(OH)2 nac 1, Ba(OH)2 nic 1,...) va hau hét cac mubi.

- Chét dién li yéu 1a chat khi tan trong nudc chi mot phan sb phan tir hoa tan phén li ra ion.

2. D¢ diénli a

_ sOphantirphanliraion _ C

sO phan tir hoa tan C,
Chat dién li manh: o = 1; chat dién li yéu: 0 < o < 1
3. Thuyét axit — bazo
a. Theo Arrhenius
- Acid 1a nhiing hop chét chira khi tan trong nudc phan li ra cation H*.
- Base 1a nhiing hop chét chira khi tan trong nudc phan li ra anion OH".
b. Theo Bronsted - Lowry
- Acid 1a cau tir c6 kha niang nhudng proton (HY).
- Base 1a cdu tir c6 kha ning nhan proton.
A —=— B+H'
A —axit; B — bazo; A/B la mot cap axit — bazo lién hop.
4. Tich s6 ion ctlia nuwéc
Nudc 1a chat dién 1i rat yéu:
H,O ——=H" +OH"; Theo thuyét Arrhenius.
2H,0 ——= H,0" + OH ; Theo thuyét Bronsted — Lowry
0 25°C: [H'].[OH | = [H,0'].[OH ] = 1,0.10* =K,
Kw duogc goi 1a tich sé ion ctia nude. Gia tri Kw chi phu thudc vao nhiét do.
5. pH va pOH
pH = —Ig[H"]; pOH = Ig[OH"]
Trong mét dung dich (dung moi 1a nudc): ‘pH + pOH = 14‘
6. Hang s6 phan li acid — base
a. Hang sé phan li acid Ka
Su dién li cua acid yéu, base 1a qua trinh thuén nghich, nén n6 tuan theo moi dinh luét ciia can béng
hoéa hoc. Vi du:

[CH,COO ].[H"]
[CH,COOOH]

O 25°C, Ka clia CHsCOOH 14 1,75.10° hay pK, = —1gK, =4,75
b. Hang s6 phan i base Kb

CH,COOH —— CH,CO0™ +H"; K, =

NH, + H,0 &= NH' + OH; K, = "N 1O |
[NHL]
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0 25°C, Kp ctia NH3 12 1,8.10° hay pK, = —1gK, = 4,745
c. Tich s6 Ka.Kp ciia mét cdp acid — base lién hop
Vi dy, xét cap acid — base lién hop NH; /NH,

NH; + H,0 == NH, +H,0"; K, = w
[NH. |
NH, + H,0 & NH! +OH: K, = N LllOH ]
\ [NH,]

= K, K, =[H,0'][OH ]=1,0.10" (625°C) < pK, +pK, =14
d. Moi lién hé gitta hang s6 phan li va d¢ dién li
Xét dung dich HA nong do C mol/L
HA — H" +A"; K
H,0 —— H' +OH ; Kw
Trong diéu kién co thé bo qua nong do H* do nudc phan li ra, ta cé:
s6 phan tir phan liraion  C

o= - — = = Cipny = aC. Tu do:
sO phan tu hoa tan C

HA — H' + A> o @C _aC
[ C-aC aC  aC C-aC 1-a
7. Tinh pH ciia mdt s6 dung dich chat dién li
a. pH ciia acid manh mét ndc
Xét dung dich HC1 ndéng do Ca mol/L
HCI > H" +CI'; HO ——= H" + OH"
Goi x 1a ndng d6 H* do nudc phan li ra trong dung dich nay. Vay [OH ] =x.
Bao toan proton ta c6: [H] =Ca+ X = (C, +x).x=K,, =10
Khi Ca > 3,0.10"M, ¢6 thé coi [H*] = Ca = pH = —1gC,
b. pH cua base manh mot nac
Xét dung dich NaOH nong do Cp mol/L
NaOH —Na" +OH ; H, O —= H" + OH"

bicu kién trung hoa dién:

[OH ]=[Na']+[H']=C, +[H'] = [i‘i"] =C, +[H"]

< [H'F +C,[H]-K,, =0

Khi Cp > 3,0.1077M, c6 thé coi [OH ]=C, => pH= 14 - pOH

c. pH ciia acid yéu mét néc
Xét dung dich HNO; ndng d6 Ca mol/L:

- [H'][NO, ]
HNO, — H" +NO; K, = ———=
2 2 a [HNOz]

H,O —= H" +OH; K,,
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. C , ) \ .
Khi K,.C, >10™" va 0,1 < Ka < 100, c6 thé bé qua H" do H20 phaén li ra, chi can xét can bang chu

yéu:
HNO, == H' + NO;
bd C, 0 0 = K, =
[ C. -x X X ‘

. C N R
Néu K,.C, > 107" va K_ > 100, thi coi Ca —x = Ca va:

x=[H']1=K,C, = pH
c. pH ciia acid yéu mét néc
Xét dung dich NH3 nong do Cp mol/L:
[NH: ][OH"]

NH, + HLO ——= NH, + OH ; K, = N
3

H,O —= H" +OH; K,,

Khi K,.C, >107"° va 0,1 < S 100, c6 thé bé qua OH™ do H20 phan li ra, chi can xét can bang

b

chu yéu:
NH, + HO &= NH! + OH" X
bd C, 0 0 )=K,=—
C, -x
[ C, -x X X

£ 15 . C <. .
Néu K,.C, > 107" va K—b > 100, thi coi Cp — x = Cp Va:

b
x =[OH ]=,/K,.C, = pOH = pH =14 - pOH
d. pH ciia dung dich mudi chira cation acid yéu
Xét dung dich NH4Cl nong do C mol/L
NH,Cl — NH; +CI” v6i [NH], = C mol/L
Chi NH; thé hién tinh axit, con CI™ trung tinh trong nuéc.

NH; + H,O ——= NH, + H,0"; K = 107" /Ky,

a(NHY)
2H,0 == H,0" +OH ;K

Céch tinh ndng d6 H3O* gidng nhu acid yéu mot nac.

e. pH cua dung dich muoi chira anion base yéu

Xét dung dich CH3COONa nong d6 C mol/L

CH,COONa —»CH,COO™ +Na* v6i [CH,COO ], = C mol/L

Chi CH,COO™ thé hién tinh base, con Na* trung tinh trong nudrc.

CH,COO™ +H,0 ——= CH,COOH + OH; K =107 /K, cs1.coom

b(CH,CO0™)
2H,0 pa— H3O+ +OH"; K,

Céch tinh ndng d6 OH~ giéng nhu base yéu mot néc.
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f. pH ciia dung dich mudi luéng tinh
Xét dung dich chira mubi ludng tinh NaHA (vi du NaHCO3)
NaHA — Na® + HA™

H,0 == H' +OH ; Kw (1)
HA™ == H' +A™"; K, )
HA +H' —= HA; K;' (3)
Béo toan proton: [H'] = Z:[Hﬂch0 - Z[H+]nhan .Tu (1), (2) va (3) ta co:
[H']=[OH ] +[A”"]- [H,A] (4)

Ap dung Kw; K, va K, cho (4) ta c6:

K, [HA™ JH
= Ko, KuHATT AT HY

[H] [H'] K

= [H']=

K, +K, [HA"]
N 1+ K;ll [HA ]
Trong da s truong hop HA™ phan li rat yéu, nén c6 thé coi nong do [HA ] = C mol/L cua

£ X n ; KW + I(b1 C

muoi ban dau, nén ta co: [H'] = [ ———
1+K, C

Néu K, .C>>K, vaK 'C>>1hoicK, <<C thi ta lai co:
[H+] = I{al .Kaz = pH = %(pKal + pKaz)

g. pH cia dung dich acid nhiéu ndc
Xét dung dich H3PO4 0,100M. Trong dung dich ¢ céc cin bang sau:

H,PO, —— H' +H,PO;; Ki=10223 (1)
H,PO;, &= H" + HPO; ; Kz =1072 )
HPO;” —— H" +PO;; Kz = 101%% 3)

H,0 == H" +OH; Kw =10 4)

Vi K1 >> K >> K3 >> Kw, nén (1) 13 can bang chu yéu:

. - 2
HPO, == H + HPO,\ X 500  _ [H']=2,15.10"M
0 010-x x X 0,10-x

Tinh ndng d6 H,PO, va HPO?™ nhu sau:

HPO; —— H' + HPoj> _ YRIS10%+y)

[] 215107 -y 2,15.102 +y y 2,15.107 -y
Do gia tri K2 rat nho nén y <<2,15.10° = y=10""'"M = [H,PO, ]
Tinh nong d6 PO?" dwa vao can bang (3):

HPO! = H' 4 P03;> L W0 4D e

[1 1072 +7 1072 47 z 107 -z

01232 107

W = 1,37.10718M = [POii]

Do gié tri K3 rat nho nén z << 107" = z=1
h. pH cua dung dich base nhiéu ndc
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