Sy khac biét cua dd dién ly
so véi dd long phan tw

> Dung dich dién ly dan dién Strong Electrolyte

» Dung dich dién ly khong tuan
theo dinh luat Raoult
dinh luat Van’t Hoff

A strong electrolyte conducts
electricity. CuCl; is completely
dissociated into Cu® and Cl- ions.



DUNG DICH DIEN LY

i |4 hé s6 dang trwong hay hé s6 Van’t Hoff

_s0 tiéu phan ch tan/dd d ly (s6 ion ,s0 ph t&r khéng dién ly)
| =

s phan tlr chat tan hoa tan(=s6 tiéu phan ch tan/ ddl p t& )

m- sO ion trong 1 phan t& (nguyén dwong > 2)
Dung dich diénly 1<i<m ;
Dung dich Iong phan twri = 1



Long - - Hoi

Nguyén chat N,=0, N,=1 P,
Dd 16ng phan tlr, N, —s0 tp chat tan =N, 80 Pt
P p
Dd dlén Iy , N2 _)|N2 N, = ApI: _ Py —pil(dly)
Cm_)i-Cm AT'd: i.dem ATI _ ik C
S S m

Cy (mol/l)—>i.cy, = i C 5 BT



Trong cung diéu kién P_> P,(ptt) > P,’(dly)
T.(dm ngchat) < T.(dd pttr) < T’.(dd dly)

T4(dm ngchat) >T,(dd phttr) > T’4(dd dly)

7 (dd phtwr ) < 7’ (dd dly)
Ran| | \ C

P(atm),

Hoi |

T'4(dl)<T4(pt)<T4(dm) Ts(dm)<Ts(pt)<T’s(dl)

t(°C)




(NG DUNG: Hay cho biét can pha bao nhiéu gam
mudi an NaCl vao 10 lit nw&c dé ha nhiét dd dong
b&ng ctia nwdce tlr 0°C xudng -10°C.

Cho biét k;= 1,86 [d6/mol],

xem dd NaCl dién ly hoan toan .

i m
1000 , —necl
: 58 ,5 M \aci
AT' =0-T, =ik, C_=2.186. -~ 2.1.86 . - 10
10000 585

My.c= 1572 g



S’ DIEN LY

MA Quatrinh Hydrat hoa  (m+n) H,O
(cé cuc) : 1 " (c6 cue)
NaCl, HCl, v+ nH, 0 + A~.mH, O
CH,COOH..

Trong dung dich khong co6 ion tw do
ma chi c6 ion bi hydrat héa

QUA TRINH HYDRAT HOA
AH,, <0 va AS, <0



Hop chat ion —» qua trinh phan ly cac ion
NaCl(r) + (n+m) H,0 = Na*.nH,O0 + ClI- mH,O

Trong dd khdng con phan tir NaCl L3 ., &<

= ' e H?@'» 2
b &
d- T

Pa s6 cac muoi dién ly hoan toan.
Muoi dién ly kém : muoéi axit (H*);
muoi baz (OH’) ; mudi phutrc.

©2001 Brooks/Cole - Thomson Learning



Hop chat cdng hoa tri c6 cwe — qua trinh ion hoa.

H3* .. .CI5- - H*..CI — H*(dd) + CI (dd)

Kién tric cé cwc  Kién truc ion

Nhiéu hop chat CHT phan cwe manh — dién ly hoan toan
HCI (dd) + H,O = H;0*(dd) + Cl(dd)
Trong dung dich khéng con phan twe HCI
Nhiéu hop chat CHT phan cwe yéu — dién ly khéng hoan toan
H,S (dd) + 2H,0 =& S# (dd) + 2H,0* (dd)
Trong dung dich con phan tw H,S



Néu chat tan cé nhiéu kiéu lién két hoa hoc khac
nhau thi qua trinh phan ly theo trat tw sau:

>1 . Lién két ion (dién ly hoan toan )

» 2 .Cong hoa tri phan cwc manh (khong hoan toan)
NaHSO, (dd) = Na+ (dd) + HSO,(dd)
HSO, (dd)+ H,O =& H;0*(dd) + SO, (dd)

Sw phan ly khéng xay ra cho nhirng Ik céng hoa
tri khéng phan cwc



NG DUNG: viét phwong trinh ion rut gon cda pw sau:

NH,CI(dd)+ Na,S(dd)+ H,O = NH,OH(dd)+NaHS(dd) + NaCl(dd)

NH,*(dd) + g((dd) + 2Ma*(dd) + S¥(dd) + H,0 =
NH,OH(dd) + Nz“(dd) + HS-(dd) + blé*(dd) + gﬁ (dd)

NH,*(dd) + S2(dd) + H,O0 = NH,OH(dd) + HS-(dd)



Do diénly o

B s0 phan tir phan ly thanh ion ~ ¢ (phanly )
o= Téng s6 phan tir hoa tan trong dung dich ¢ (bandau )
0< o<1 o =0 dd Iéng phan tw

o =1 dién ly hoan toan
Cong thire xac dinh do dién ly . 1 — 1
m — 1

n- s6 mol chat tan hoa tan
(n - an) s6 mol chat

an- s6 mol chat tan dién ly
tan khéng dién ly

anm - s6 mol ion
nam + (n — na )

i = —1+a(m —1)
n




NG DUNG: Tinh &p suat tham thau clia dd
MgCl, 0,1M & 50°C , cho biét o. = 0,9.

m'=i.R.Cy,. T=[a(m-1) +1] .R.C,,.T

7’ =[0,9(3-1) +1].0,082.0,1.323 = 2,8.0,082.0,1.323

'’ = 7,416 atm



Ly thuyét chat dién ly manh

Trong dung dich xuat hién lwc hut twong hé gitra cac
ion — bau khi quyén ion. Khi pha loang, lwc hut twong
ho giam, dd dan dién tang.

Trong dd chat dién ly manh c6 lién hiép ion, khi pha
lodng cac lién hiép ion phan ly thanh cac ion don gian.

— dung hoat dé a thay cho nong dé: a =fC



HOAT PO (a) — la nong dd hoat ddng mang tinh tcx)’ng
quat hon hon nong dé va ap dung dl tac dung khoi
lwong cho moi dd chat tan & cac nong dé khac nhau

a=fc
f-hésdhoatdd 0O0<f <1
Ddloangf=1—>a=c
Ddconébngddcaof<1 —» a<c
f phu thudc vao : ban chat dung mdi, nhiét do,

dién tich va nong dd céac ion.



Do dién ly xac dinh trén thyc té cia dd chat
dién ly manh goi la do dién ly biéu kién.

1 — 1

bk
m — 1



CAN BANG TRONG DD CHAT DIEN LY YEU

Qt ion hoa
A,.B.(dd) - . mA"(dd) + nB™(dd)
t phan t&r hoé .
Qt phan tu oe:+ m - _ Biéu thirc clia
[A ] [B ] dl tac dung
(A B n] khoi lwong

Hang so diénly K =
Hang so dién ly 14 hs can bang cla gt dién ly nén la dig déc
trrng cho maoi chat dién ly va dung moi, phu thudc vao nhiét do.
Axit — hsdly ky hiéu K, — Pic trwng cho cwéng do
Baz — hsdly ky hiéu K, __, Axit-base
Trong dd nwéc: K, K, < 104 — axit yéu, base yéu



QUAN HE GIFA K va a

AB (dd) S A*(dd) + B+(dd)
Ban dau C,

Pién ly Cya Cya Coa
Héng Sé dlén Iy e B C 2 Bléu thire toan
K = 278~ hoc cua dl pha
C e 1- o |odng Ostwald

Khia<<l:(1-o)=1—
thuwong a <0,05)



NG DUNG: tinh a va [H*] cGia dd CH;COOH cé
K,=104>vanong dé6: C,=0,1M; C_ = 0,01M

CH,COOH(dd) + H,0 5 CH,COO(dd) + H,O*(dd)

biéenly C,a C.a C,a
Can bang C,(1-a) C,a C, a
Cla’ C a’ ,
K = : = = ~C _ .«a

C (l-a) (-a)

a) C=0,IM a=0,013 ; [H*] =0,0013M

b) C=0,01M o = 0,042 ; [H*] = 0,0042M



Cac yéu to anh hwéng déen do dién ly o
>Ban chat chat tan va dung méi
Dung méi va chat tan cé cwc yéu o nho
Dung moi va chat tan cé cwc manh o I&n
»>Nong dd dung dich
C giam thi o tang
C->0thia—>l
»Nhiét d6 tang thwong o tang



Quy wére danh gia do diénly O

Trong dd nwéc 0,1N & 25°C.
a > 30% chat dién ly manh
3%< a < 30% chat dién ly trung binh
a < 3% chat dién ly yéeu



AXI

- BASE YEU DA BAC

» Hang so6 dién ly cac bac gidm dan theo trat tw sau:
K, >K, K, >K,...
> Hang so diénly chung: K=K,.K,.K;.K,...

Trong thwc té thwdng chi chd y dén sw phan ly bac thi nhat

Muoi

Pa so muoi thudc loai dién ly manh: KCI, NaF...

Céac mudi dién ly kém : mudi axit (H+),mudi baz(OH-),mudi phtrc.



HANG SO PIEN LY CUA CAC AXIT bA BAC

Name Formula K, K, Kas
Phosphoric acid H;PO, 7.5 %107~ 621072 4.8 X110
Arsenic acid H;AsOy4 § X 102 810+ 6% 107
Carbonic acid* H,CO; 43x1077 4.8x 107
Sulfuric acid H,S0, Large 1.2 % 1072
Sulfurous acid H,SO; LS 1052 1.0i< 1077
Hydrosulfuric acidt  H,S 1.0 51057 ~10""

Oxalic acid H,C,0, 6561075 61 107
Ascorbic acid H,C.HOs 7.9%x10° 1.6x1071?

(vitamin C)

*This is really CO,(aq).
"The K,, value for H,S is quite uncertain. Its small size makes it very difficult to measure.




UNG DUNG:
Sap céac dd axit sau day theo trat tw co [H*] tdng dan

Dung dich Ka, Ka, Ka,
HCIl 0,1M 00

H.PO, 0,1M 7,5.10° | 6,2.10% |4,8.1013
H,S0O,0,1M 00 1,2.10

HCI 0,2M 00

CH;COOH 0,1M 10-47>

HCN 0,1M 1093




UNG DUNG:
Sap céac dd axit sau day theo trat tw co [H*] tdng dan

Dung dich Ka, Ka, Kas
HCI 0,1M 00

H;PO, 0,1M 7,5.103 | 6,2.10° |4,8.1013
H,SO,0,1M 00 1,2.10%

HCI 0,2M 00

CH;COOH 0,1M 10473

HCN 0,1M 1093

» HCN 0,1M < CH,COOH 0,1M < H,PO, 0,1M <
HCI 0,1M < H,SO, 0,1M < HCI 0,2M




Cén bang trong dung dich chat dién ly khé tan va
tich s tan.

AgCl (r) Ag d+d + Cl d_d K= CAg+'CC|‘ :TA@JC'
A B,y M o +mB | Ty, =C .C
0 0 0
AG =-RT InT, =AH -TAS

»>Tich so tan cia mét chat phu thudc:
v'Ban chat clia dung méi va chat tan
v Nhiét d6



Diéu kién hoa tan va két tha cia chat d ly khé tan.

AmBn(r) <~ MA (da) T nB (dd )

A~ [8" ] =7 »>Dung dich bao hoa

A" [B" ] > >Chét dién ly sé két taa

A" [B" ] <7 >Chét dién ly sé tan




PNG DUNG: Trwérng hop nao cé xuat hién két taa

1)100m| dd NaCl 2.10-4 M + 100ml| dd AgNO, 2.10-3 M.
Cho biét T, ¢, = 1010¢ 250C

[Ag*].[CI]=103.104 = 107 > T — xuat hién ket tua
2) 200ml dd CaCl, 5.10-4 M + 800m| dd Na,CO, 1,25.10-4 M.
Cho biét T.,.o; = 1089 250C

[Ca?*].[CO;%]=10-4.10% =10 =T —» dd b&o hoa

3) 20m! dd K,CrO, 1,2.10-4 M + 100m| dd AgNO; 1,2.10 4 M.
Cho biét T, ,c04 = 2.1012 & 25°C

[;Ag*] 2lCrO,%]= (104)? .2.10°=2.10 < T —»dd chwa bao hoa



NG DUNG: ion kI nao cho két tia truéc nhat?
lon kl nao cho két tua sau cung?

» Thém dan dd Na,SO, vao dd chlra cac ion ki : Ag*,
Baz*, Ca?* Pb?* Sr2* ¢c6 nbng d6 dau bang nhau 0,01M

Chét Ag,SO, |BasO, |CaSO, |PbSO, |SrSO,

T(A.B,) [105 |10 |100 |10® |10°7

[SO.2]> 10! 10% 104 10€ 105 [M]
Ba2* cho keét tua truwéc

Ag*cho két tia sau cuing




Tich s6 tan va dd tan cuia chéat dién ly kho tan.

AmBn(r) < MA (dd ) + nB (dd )
S[mol/l] mS nS
-I-AmBn — C An+ X C Bm_

Do tan trong \/T
z _  (m+n) AmBq
nwo'c S = -




Anh hwédng clia céac ion trong dung dich dén
dd tan cia chat dién ly khé tan.

A.B ) © MA L +nB
Trong nuoc S[mol/I] mS nS
Thém ion cung loai:
[AM =X >>S S’[mol/l] mS+X~X nS’
T, o = (ms )" .(nsS ) = X ".(nS )"

— S« S
Khi c6 mit ion cung loai dé tan sé giam nhiéu




NG DUNG: Tinh d9 tan cia Agl trong nwéc (S)
va trong dd KI 0,1M (S’).Cho TAgl- 10-16

Trong nwéc Agl (r) S Ag+(dd) + I-(dd)

S[mol/l] S S
T +
S = |2 —10 °[mol /1] lag = AYTLIT=S.S
11"
Trong dd K1 0,1M Agl (r) S Ag*(dd) + I (dd)

S’[moln] S S’+ 0,1~ 0,1M
Tag = [Ag*].[IT1= 0,1.8° =10 - §’=1015

P6 tan giam di 107 lan



Anh hwéng cua céc ion khac loai trong
dung dich dén dd tan cua chat dién ly
kho tan.

W
I

(m+n)

\mmnnf(ern)

Khi c6 mat ion khac loai do tan sé tang lén so voi
do tan trong nwoérc.




SO SANH DO TAN CUA BaSO, TRONG CAC
DUNG DICH SAU O 25°C :

NaCl0,iM nwée  K,SO,05M  Na,SO,0,2M




Sw ion héa va tich sé ion ciia nwéc
D6 dan dién caa H,0 = 5,54.10-18Q1.cm™?

H,O + H,0 & H,0* + OH-

~14

K =[H,0 J[OH ]1=10

pH = -1g[H30"]
pOH = -Ig[OH]
pK =-IgK

pK, = pH+ POH = 14




Chi s6 pH va méi trwdng dd
> Trong nwéc nguyén chat va méi trwdng trung tinh
[H;0*] = [OH] = 107 pH =7
> Trong dung dich axit co méi trirong axit
[H;0*] > [OH] pH <7

> Trong dung dich baz c6 moéi truroong baz

[H,0*] < [OH] oH > 7



Cac phwong phap do pH cho cac dd nwéc

@) Giay do pH (dinh tinh)  (b) May do pH(dinh lwong)




NG DUNG:

Tinh pH cac dd sau day

Dung dich K1 K, pH
HCI 0,1M 00

H,CO; 0,1M 10-6:52 10-10.32
CH,;COOH 0,1M 10475

NaOH 0,1M 00

NH,OH 0,1M 10-4.76

NaOH 10°M 00




Dung dich K4 K, pH
HCI 0,1M 00 1
H,CO,; 0,1M 1062 10-10.32 3,76
CH;COOH 0,1M 10473 2,9
NaOH 0,1M 00 13
NH,OH 10476 11,12
NaOH 10°M 00 7




CAN BANG ION TRONG DUNG D|CH AXIT BAZ

a. Thuyét co dién caa Arrhenius

b. Thuyét proton Bronsted



Thuyét c6 dién ciia Arrhenius

>Axit: chat dién ly cho ion H,O* trong nwéc

HCI(dd) +H,O(l) R H,O*(dd) + Cl-(aq)
HNO,(dd)+H,O(l) - H;0*(dd) + NO;(aq)

0. . 9 .
0° % %

07

»>Baz: chat dién ly cho ion OH-tronq nwéc

NaOH (dd) =  Na*(dd) + OH- (dd)




Thuyét proton Bronsted

v Axit :cho proton HA S H* + A-
v'Baz: nhan proton: B+ H*S BH*
v'Cac cap axit — baz lién hop: HA/A- , BH" /B

HA + B S A + BH”

Phan (rng giira axit va baz la pw trao doi proton(H*)
gilra axit cua 1cap axit- baz lien hop nay véi lbaz
cua 1 cap axit-baz lién hop khac.



Phan rng giira cac cap axit baz lién hop

Cap lién hop
I
Acid + Base |Base + Acid
Cap lién hop |

Reaction 1 HF H,O —/—— F + H,O*
Reaction 2 HCOOH CN- —/— HCOO- + HCN
Reaction 3 NH,* CO,%- NH;, + HCO;
Reaction4 H,PO,~ OH ——— HPO,>~+ H,O
Reaction5 H,SO, N,HtY —— HSO,~ + N,Hg**
Reaction6 HPO,*- SO, PO+ HSO;-




Dy doan axit, baz Bronsted

Axit — 1a chat phai chira HY

Phan t& trung hoa : HCI, HNO,, HF....

Cation co chra H* : NH,*

Anion co6 chva H : HSO, H,PO, ....

Cation kim loai trong nwéc : Fe?*(aq) ; Al**(aq)..




Al(H,O0), — Al(OH)(H,0): + H*

Al(H,0)3+H,0 () —— AI(OH)(H,0):"+ H,0*

Al(H,0)2* + H,0  —> AI(OH)(H,0)2* - H,0*

Al3*(aq) bi thuy phan



Baz Bronsted - chat cé6 dw mat do dién tich am

Anion: Cl-, NO;, SO,%, PO,>....

Phan tw cong hoa tri phan cwec : NH; , H,0....

Trong dd nwdc: cation muoi 1a axit Bronsted,

anion cGa muodi la baz Bronsted

Vi du: MgCl, (dd), AI(NO,), (dd) , Fe,(SO,)4(dd),
CH,COONa(dd).



Chat lwéng tinh- chat vira cé kha nang cho H* vira
c6 kha nang nhan H*
Céac hop chat c6 chira H thwérng 1a chat lwéng tinh

Chat trung tinh 1a chat khong cé kha nang cho va
nhan H*




NG DUNG. Tiéu phan nao 13 axit, baz, trung tinh ,
lwéng tinh theo thuyét Bronsted.

F; S, HS ; Ag*(aq); Fe? (aq),Na* (k); H,O
NH; : NH,*; CH;COOH ; CH;NH," .

AXIT BAZ LUONG TINH  TRUNG TINH



NG DUNG. Tiéu phan nao 13 axit, baz, trung tinh ,
lwéng tinh theo thuyét Bronsted.

F; S, HS ; Ag*(aq); Fe? (aq),Na* (k); H,O
NH, : NH,*; CH;COOH , CH;NH,* .

AXIT BAZ LUONGTINH TRUNG TIiNH

Ag* (aq) - HS- Na* (K)
Fe?t (ag) S* H,O
NH,* NH,

CH,NH,* CH,COOH



Dung mdi proton hoa

> La hop chat cong hoa tri phan cuc ¢ chira H nén c6
kha nang trao doi proton (chat lwéng tinh)

» Thuong tao lk H, nén Tva T, .cao

» Co6 tinh phan cwec manh nén c6 kha nang hoa tan
nhiéu chat (co cwc).

> CO thé tw ion hod mét phan khi & trang thai 1dng.
Hang s6 can bang goi la hang so tw proton hoa K|



HZO + HZO : H3O+ + OH' ;kn: [OH-][HSO+]:10-14

O H +  10%H 3 =§:H 4 =§=H

base( 1) acid(2) aud( 1) base(2)

ER R

.+ NH; 5 NH,- +NH,*; k; =[NH,][NH,*]=10% & 33,4°C

HD+HD S D +H,D* K, =[D][H,D*]




Sw dién ly cua axit va baz trong nwéc
la két qua cha pw trao doi H* giira axit va baz v&i dung méi.

VAxit:  HA + H,O & A+ H;0" (K (HA)>K,0)

[H 0" ]]a ]| K. cang I&n thi tinh
N axit cang manh

Ka

[HA ]

v Baz: B + HO & BH'" + OH (Ky(B)>Kyy)

81 “JoH ]| |K, cang I&n thi tinh
Ky = 8] baz cang manh




> DOi v&i cdp axit — baz lién hop:

. [H,0 1A ]
a(HA )

HA +H,0 S A"+ H;0* L

A+ H,0 5 HA + OH' « _[HAdroH ")
P [A ]

Ka(HA)Kb - :[H3O ][A_]X[HA][?H _]:[H30+][OH _]: Kn
A [HA ] [A ]
Ka'Kb: Kn pKa+pr:pKn:14

Axit cang manh (K1) thi baz lién hop 1a baz yeu(K, |)
Axit cang yéu(K_|)thi baz lién hop 1a baz manh (K1)



HANG SO PIEN LY CUA CAC BASE YEU

TABLE 7.3 Values of K}, for Some Common Weak Bases

Conjugate
Name Formula Acid Ky
Ammonia NH; NH,* 1.8 %107
Methylamine CH;NH, CH;NH; " 4 38 10"
Ethylamine C,HsNH, C,HsNH;™ 5.6 102
Aniline CeHsNH, CeHsNH; " 3.8<107
Pyridine CsH;sN CsHsNH* 1.7:¢10:2




TiINH HANG SO DPIEN LY CUA BASE LIEN HOP & 25°C

Name of Acid Formula Structure K, Conjugate Base K,
Hydrofluoric acid HF H—F 7.1 X 107* F
Nitrous acid HNO, O=N—0—H 45 % 107" NO;
Acetylsalicylic acid ~ CyHgO; (") 3.0%x 107 CyH,0;
(aspirin) ©:C—O-—H
O—C—CH
ﬁ 3
0
i
l
Formic acid HCOOH H—C—O—H 1.7 x 10°* HCOO™
Ascorbic acid® CeHgOy ps e /OH 80 x 1077 CeHy0,
" / \
(I‘HOI\ /
CH,OH
Benzoic acid C,HsCOOH (") 6.5 x 10°° CeHsCOO~
)b
Acetic acid CH,COOH 0 L8:X107° CH,COO™
l
CH;—C—O—H
Hydrocyanic acid HCN H—C=N 49 x 107" | CN”
Phenol C HsOH @ 13X 107" | CHO
0—H




HANG SO PIEN LY CUA CAC AXIT YEU VA BASE LIEN HOP

& 25°C
Name of Acid Formula Structure K, Conjugate Base K,
Hydrofluoric acid HF H—F 7.1 X 107* F 1.4 x 107"
Nitrous acid HNO, O=N—0—H 45 % 107" NO; 22 x 107"
Acetylsalicylic acid ~ CyH304 (") 30 10°° CyH,0; 33 x 107"
(aspirin) @:C—O—H
O—C—CH.
(”‘ 3
0
i
Formic acid HCOOH H—C—O0—H 1.7 x 10°* HCOO™ 59 x 10"
Ascorbic acid® CeHs0, b o e /OH 8.0 x 107 CeH,0, 13:%10Y
R / \
(I‘HOI\ /
CH,OH
Benzoic acid C,HsCOOH c") 6.5 x 10°° CeHsCOO~ 1.5 x 107"
)b
Acetic acid CH,COOH 0 L8:X107° CH,COO~ 56 x 107"
l
CH;—C—O—H
Hydrocyanic acid HCN H—C=N 49 x 107" | CN 20 % 10°°
Phenol C,HsOH @ 13X 107" | CHO" T3 31072
0O—H




H,0 + H,0 5 H,O0* + OH" ;k,= [OH][H,0*]=10-14

» H;0*/ H,0 : K, (H,0)= 101* - K (H;0%)=1
+ H,0/OH: K (H,0) =10 K, (OH)=1




HIEU U’NG SAN BANG CUA DUNG MOI

K(HA)>1=K(H;0")  HA +H,0—> A" + HO"
H,O* la ax manh nhat trong dd nwoc

10+ < K(HA) <1=K(H;0") HA +H,0 5 A" + H;0+
H,O+ la ax manh nhat trong dd

Trong dung méi H,O : H,O* la axit manh nhat,
OH- 1a baz manh nhat

Trong dung méi NH, : NH,* 1a axit manh nhat
NH, la baz manh nhat

Trong dung mdi HD : H,D* 1a axit manh nhat
D- la baz manh nhat



Dung méi c6 AP1 thi tinh axit cla chat tan tang
tinh baz cua chat tan giam

« Trong nwéc, CH,COOH I3 axit yéu
* Trong NH; , CH;COOH la axit manh

Dung moi co AP| thi tinh axit cia chat tan giam
tinh baz cua chat tan tang

HNO, + HF (dm) 5 H,NO,+ + F

Trong dung méi HCIO, khéng chat nao thé hién tinh axit

NH,OH Ia baz yéu trong dung moi nwéc
NH,OH la baz manh trong dung maéi axit acetic
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Hang so dién

N

& 25°C

ly ctia cac axit va base yéu

Tonization
Ionization Equilibrium Constant K pK
Acid K, = pPK,
lodic acid HIO; + H,O == H;0* + 105~ 1.6 X 10~ 0.80
Chlorous acid HCIO, + H,O0 == H,0™ + ClO,~ 1.1 X' 1072 1.96
Chloroacetic acid HC,H,ClO, + H,O &= H,0™ + C,H,CIO, ™ 1.4 %X 1073 2.85
Nitrous acid HNO, + H,O == H,;0%" + NO,~ 72:%104 3.14
Hydrofluoric acid HF + H,O == H3;0* + F~ 6.6 X 1074 3.18
Formic acid HCHO, + H,O == H,;0% + CHO,~ 1.8 X 10~ 3.74
Benzoic acid HC;H50, + H,O == H;0" + C;H0,~ 6.3 X 1073 4.20
Hydrazoic acid HN; + H,O == H,0* + N3~ 1:9'%:1072 4.72
Acetic acid HC,H;0, + H,O0 == H;0%" + C,H;0,~ 1.8 X 1073 4.74
Hypochlorous acid HOCI] + H,O == H,0" + OCl~ 29 % 1078 7.54
Hydrocyanic acid HCN + H,O0 == H;0* + CN~ 6.2 X 10~10 9.21
Phenol HOC¢H5 + H,O == H3;0%" + C(H;O0™ 1.0 X 10719 10.00
Hydrogen peroxide H,0, + H,O &= H;0* + HO,~ 1.8 10712 11.74
Base K, = pK,,
Diethylamine (C,H5),NH + H,O == (C,H5),NH,™ + OH™ 69 x 107% 3.16
Ethylamine C,HsNH, + H,O == C,HsNH;* + OH™ 43 % 1074 3.37
Ammonia NH; + H,O == NH,* + OH"~ 1.8 X 1073 4.74
Hydroxylamine HONH, + H,O == HONH;" + OH~ 9.1 X 1079 8.04
Pyridine CsHsN + H,O = CSHSNH*” + OH™ 15:%:107 8.82
Aniline Ce¢HsNH, + H,O == C¢HsNH;* + OH™ 7.4 % 10710 9.13




CHUONG VI

CHIEU PHAN UNG HOA HOC KHONG
THAY DOl TRANG THAI OXYHOA

TRONG DUNG DICH DIEN LY



PIEU KIEN CHO PHAN U'NG MOT CHIEU
aA + bB = cC + dD

Néu (AG; )pw < 0 : phan (rng xay ra theo chiéu thuan.

AG, = AG_. + RT In(
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Phan (rng sé xay ra néu san pham phan &ng :
AChat két tha |

AG;< 0

~—

dChat dién ly yéu
dChat bay hoi




Dwa vao (AGOZ%)W dw doan chiéu hwdng
dién ra cGia phan trng trong thuc té

. (AGO ) < -40kJ : tv phét hoan toan theo chiéu
298/ puw
thuan (K, > «)

* (AG®gg),, > +40kJ : phan tng khong tw xay ra theo
chiéu thuan.

* - 40kJ < (AG®,gg),,,< +40kJ : phan (rng thuan nghich



HANG SO CAN BANG

IT K

CB j

IT K

sanpham

chatdau

i

CuS(r) + 2H* (dd) & Cu?* (dd) + H,S (dd)
T.us Ka1-Kaz (H2S)
T -14 ,8

K _ CuS :10
K, K, (H,S)

AGO,45= +84,446kJ > +40 kJ

- Tw phat hoan toan theo chiéu nghich



LPNG DUNG: Tinh hang s6 can bang K & 25°C

NH,Cl(dd)+ Na,S(dd)+ H,O = NH,OH(dd)+NaHS(dd) + NaCl(dd)
Cho biét: K =104 K, (NH,OH)=10476, H,S K,,=107 K_,= 101289

NH,*(dd) + S2(dd) + H,O0 = NH,OH(dd) + HS-(dd)

14

K 10
K — n _ — 10 >®

4,76 12 ,89
.10




AH trung hoa <0
CH,COOH (dd)+ NaOH(dd) « "CH,COONa(dd) + H,O
AXIT BAZ  AH >0 MUOI NU'OC

thuy phan

Phan &ng thay phan l|a phan &ng nghich cua pw trung
hoa.

CH,COOH (dd)+ OH-(dd) < > CH,COO- (dd) + H,0

Phan wng trung hoa va thuy phan la pw axit —
baz Bronsted.



PHAN UUNG TRUNG HOA
GIFA AXIT MANH VA BAZ MANH

HA (dd) + MOH(dd) = MA(dd) + H,0

K,(HA) = 0o—K,(A) = 104K, (HA) = 0 < K,,o= 1014
—A- khong bi thuy phan

K,(MOH)=00—K_(M*)=10-14/ K, (MOH)= 0 < K,, =104
—>M* khéng bi thuy phan

MUOI (MA) dwoe tao thanh ttr axit manh (HA) va
baz manh (MOH) thi khéng bi thuy phan .

—tao moi triro'ng trung tinh pH =7



PHAN UNG TRUNG HOA
GIOA AXIT VA BAZ CO IT NHAT 1 CHAT YEU

HA (dd) + MOH(dd) = MA(dd) + H,0O

Neu K (HA) < 1 5K (A-)=10"1/K,(HA) > K,,o= 104
SAnion mudi (A°) bi thily phan — [OH] tdng — pH>7
CH,COO" + H,0 S CH,COOH + OH
Néu K,(MOH)<1 —»K_(M+)=10"14/K (MOH)>K,,,o= 1014
—Cation mudi (M*) bj thdy phan — [H*] tdng — pH<7
NH,* (aq) + H,O S NH;(aq) + H,O0*



M* (axit manh hon nwéc) + A- (baz yéeu hon nwérc)

(M* +H,0 —> pH < 7)

M* (axit yéu hon nwéc) + A- (baz manh hon nwéc )

(A"+H,0O > pH>7)

M* (axit manh hon nwéc) + A- (baz manh hon nwéc)

Néu :

Ka (M7) >
Ka (M7) <

Ka (M7) =

Kp(A) =
Kp(A) —

Kp(A) —

D
D
D

< 7
> 7
~ [
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Muoi

khong tp

Cation tp
(AXit)

Anion tp
(Base)

CH,COONH,

AICI,

FeCl,

KCIO,

Na,S

NaF

NaBr

NH,CN

NH,F

pK, (NH.) = 4,76; pK, (CH,COO

oK, (HCN)=9,2; pK_(HF) = 3,18

) = 4,75;
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Muoi khong tp | Cationtp | Aniontp | pH
(AXit) (Base)
CH,COONH, NH,* % cH,coO0| 7
AICI, Al3* </
FeCl, Fe2* </
KCIO, Khong 7
Na,S S| >7
NaF F >7
NaBr Khong 7
NH,CN NH,® KK CN-| >7
NH,,F NH,» ¥ | <7
pK, (NHs) = 4,76; pK, (CH,;COOH) = 4,75;

oK, (HCN)=9,2; pK_(HF) = 3,18




HANG SO THUY PHAN & PO THUY PHAN

AH >0

thuy phan

MA (dd) + H,O ~ HA (dd) + MOH(dd)
AHtrung hoa <0

HANG SO THUY PHAN K;:
Hang sO can bang cua qua trinh thuy phan

s phan t& mudi thuy phan
D6 thuy phan h = <1

SO phan t& mudi hoa tan




>Mudi chi cé anion bi thay phan PH >7

v’ Sy thay phan: A~ + HO = HA+ OH (Kz=K,,)
C.,(1-h) C,h C.h
3 X > ~ K _
Hang soO thuy phan: kK, = K” = K, (A )
Do thuy phan: LA ][OH‘] (c h) _thZNC o
A c (t-h) 1-h "

e



»Mudi chi c6 cation bi thiy phan pH<7

Sy thdy phan: M* + H,0 = MOH +H* (K,=K,(MOH))

C. (1-h) C.h C.h
Hang so thay phan: «, - E K, (M)
Po thay phan o« e i) @) e o o
(M ] C (1-h) 1-h
K K




>Mudi c6 ca cation va anion déu bi thay phan

Sy thdy phan: M*  + A~ + H,0 = HA + MOH
C.(1-h) C_(1-h) C.h  C.h
(K=Ka(HA) 5 K, = K,(MOH))

Kn

Hang so6 thuy phan: K = K
D6 thay phan: | _[WAlMoH ] (c,h)°  n° .
- mTJaT] cla-n) @-ny

R LT s
a b



NHAN XET
Hang so6 thuy phan K, phu thudc vao :
Ban chat clia mudi va nhiét do
Tang nhiét do0 — K, tang

Do thuy phan h phu thubc vao:

v K, va K, cua axit va baz lién hgp v&i cac ion cua
mudi, dwoc tao thanh trong gt thuy phan,chung co gia
tri cang nho thi d6 thuy phan cang tang.

v C,, cang nhd thi do thuy phan tang (tri» mudi co ca
cation va anion déu bj thiy phan )

v Nhiét d6 tang thi do thuy phan tang (AH thuy phan >0)



MUOI 1 So séanh MUOI 2
AICl, 0,1M K., K, [AICI;0,2M
500C h, h, |25°C
NH,F 0,1M Ko, K, [NH,FO0,01M
250C h, h, |25°C
CH,COONa 0,1M K., K, |CH;COONa0,01M
250C h, h, | 25°C
AICl; 0,1M Ko, K, [MgCl,0,1M
250C h, h, | 25°C
NaF 0,1M K, K, |CH,COONaO0,1M
250C, h, h, |25°C
K,(HF) =10372 K,(CH;COOH)=10"*">
FeCl, 0,1M K., K, |FeCl;0,01M
250C h, h, |25°C




MUOI 1 So sanh MUOI 2
AICI; 0,1M K, > K, |AICI;0,2M
50°C > h,|25°C
NH,F 0,1M NH,F 0,01M
250C 250C

CH,COONa 0,1M
250C

CH,COONa 0,01M
250C

AICI, 0,1M
250C

MgCl, 0,1M
250C

NaF 0,1M
250C
K (HF) = 1032

CH;COONa 0,1M
25°C
K,(CH;COOH)=10"4">

FeCl; 0,1M
25°C

N

FeCl, 0,01M
250C




