CHUONG 5:
DUNG DICH



1. M6t s6 khai niém

2. Dung dich chat dién ly

3. Can bang trong dung dich chét dién ly khé tan



Dung dich

La hé dong thé gom 2 hay nhiéu chat (chat tan & dung
moi) ma thanh phan ctia chiing thay doi trong gi¢i han
rong.

» Dung dich khi: khdng khi
» Dung dich long

> Dung dich ran: hop kim Ag-Au.



Nong do dung dich

n(mol)
V()

% Nong do mol Gy (M) =

< Nong do duong luvgng (C,): s6 dwong lvgng chéat tan cé
trong 1 lit dung dich.

C, =@<CM

Pal ~ icd Pal

hé sOty lé




% Néu la hop chat Acid/ Baz
n:Z:H+ =ZOH_ trao doi

Vidu: H,,+2NaOH — Na,SO, +2H.,0
n=2 n=1

% NEu la hgp chat Mudbi
=Y ("=3)
Vi du: NaCl(n=1); Na,S0O,(n=2)
% NéEu la hgp chat Oxy Héa Khty

n= Ze trao doi

Vi du: 5Fe” + MnO; +8H " — 5Fe* + Mn*" +4H.,0
n=1 n=5




Qua trinh hoa tan tao thanh dung dich

Nguyén tac

Cac chat “giong nhau” thi
hoa tan vao nhau

Cac chat phan cuc thi hoa tan vao cac chat phan cuc
va nguoc lai




Xét qua trinh hoa tan chat ran vao chéat I6ng: 2 giai doan.

> Qua trinh chuyén pha: qué trinh pha v& mang tinh thé chéat
ran dé tao thanh cac phan ti/ ion.

Qua trinh thu nhiét AH-, >0

» Qua trinh solvat hda: qua trinh twong tac gitra cac phan tu/

ion chat tan v&i dung moi.

Qua trinh téa nhiét AH_ .+ <O

AH, =AH_, + AH

solvat



Qua trinh chuyén pha




Qua trinh solvat héa (hydrat hoa)

dd NaCl




2. Dung dich chat dién ly

La dung dich c6 chéat tan la chat dién ly (chat trong dung
dich phan ly thanh cac ion trai dau)

Chat dién ly



» Chéat dién ly manh: phan ly hoan toan thanh ion

NaCl - Na" +Cl -

» Chéat dién ly yéu: phan ly mot phan thanh ion

CH ,COOH <> CH ,COO ~+H*



po dién ly a

La ty s6 phan t&r phan ly thanh ion (n") trén tdng s6 phan tir da
hoa tan trong dung dich (n)

Quy woc

> o> 0,3 > chat dién ly manh
» 0 < 0,03 > chatdién ly yéu

» 0,03 <a<0,3 > chatdién ly trung binh



Can bang trong dung dich chét dién ly yéu

A B, & mMA™ +nB™

KCBz[A I1B] = const

[AnB,]

v Keg chi phu thubc vao nhiét do

v Keg cang lon - chat dién ly cang manh



< Hang s6 dién ly clia axit yéu

CH,COOH <> CH,COO™ +H*

_ _[CH,COO][H"]

= =18.10"°
“ % [CH,COOH] -



H,CO, <> H" + HCO;

_[H']{HCO;] _

My 410"
[H.CO; ]

HCO, <> H" +CO:
_[H7].[CO;]
> [HCO;]

=5,6.10"

Poi v&i axit nhiéu nac

Ky >> K,

- Axit nhiéu nac chad yéu phan ly & nac 1



< Hang so dién ly cia baz yéu

NH,OH <> NH + OH "

_[NH/].JOH]
~ [NH,OH]

=18.10"°

KCB: b



M®i lién hé gitra hang sb dién ly & do dién ly

Phuwong trinh dién ly AB

AB < A"+ B

Ban dau C, 0 0
bién ly C = aC, aC, aC,
Can bang C,—aC, oaC, aC,

« _[A1[B]_ Clh’
| AB] C.,(1-a)

Néu AB la chat dién ly yéu : a <<1 — K — Coa. 2




2.1. pH cua dung dich axit — baz

2.1.1. Ly thuyét axit — baz

< Quan diém Arrhenius

H,0O
HCIK) 2 @+ cl
H,O

NaOH(r) — Na* +
Han ché:

o Khéng ap dung duoc cho chéat trong nwéc
khong phan ly ra H* hoac OH- . Vi du: NH,

o Chi xét trong dung moi nwéc



< Quan diém Bronsted

= Axit la chat cho proton H*
NH ; & H ™ + NH ,
= Baz la chat nhan proton H*

CH,COO™ +H* <> CH,COOH

AXxit Baz lién hop

HCO,vaCO?Z: 1a cip axit, baz lién hop



H+

< V&i moi cap axit — baz lién hop:

| K, +K, =101

hay pK, + pK, =14

Vi du: CH,COOH <> CH,COO +H*

-14
Ka - 1,8.10-5 Kb — 10 — :5,62.10_10
18.10




% Quan diém Lewis

= Axit la chat nhan cap electron lién két

= Baz la chat cho cap electron lién két

([

NH,+H" < NH;

Baz Lewis Axit Lewis



2.1.2. Tinh pH cua dung dich axit

s AXit manh ‘

HA->nNH"+A"

C, -  nC,

A
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% AXxit yéu don chirc

HA<- H"+ A

1
pH :E(pKa _IgCa)

Voi:  C, nbng do ban dau cua axit HA
K, hang s6 axit HA.
pKa = - IgKa



2.1.3. Tinh pH cua dung dich baz

+* Baz manh

B(OH) — B™ +nOH"
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% Baz yéu don chtrc

BOH <> B"+OH"

1
pH =14—5(pr—IQCb)

Voi: C, nbng do ban dau cua baz BOH
K, hang sé baz BOH.
PK, = - 1gKy



2.1.4. Tinh pH cua dung dich mubi

4

|

|

|

Acid - |
Acid yeu + Acid manh + o
manh , Acid yéu +
Mudi| + 8 Baz manh Baz yéu e
Uuol | + baz az yéu
(CH,COONa) (NH,CI)
manh (CH;COONH,)
(NaCl)
Gia tri Tuy thudc vao
=7 >/ <7 | ‘
pH acid va baz
Cong :
1 1
thire pH =214+ pK, +19C,,)[ pH = (14— pK, ~IgC,)|PH =5 14+ PK, = pK,)




Vi du:

Trén lan 10ml dung dich CH,COOH 0,2M va 10ml|
dung dich NaOH 0,2M. Dung dich m&i c6 pH bang
? (Cho pK,=4,8).

a. 2,4

b. 6

c. 8,9

d. 12,5



2.1.5. Tinh pH cua dung dich dém

Dung dich dém la dung dich khi thém mot lwvong nhd axit, mot
lwong nhd baz hay pha lodng thi pH cla dung dich rat it thay
doi

Dung dich dém axit

GOm axit yéu va mubi clia axit yéu
CH,COOH & CH,COONa
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¢ Dung dich dem axit

C
H=pK, —I 2
P PR QC

muoi

¢ Dung dich dém baz

pH = 14— (pK, —IgCCb )

mMuoi



Vi du:

Tron lan 10ml dung dich NH,OH 0,4M va 10m!
dung dich HCI 0,2M. Dung dich mé&i c6 pH bang ?
(Cho pK, = 4,8).

a. 2,4

b. 6

c. 9,2

d. 11,6



3. Can bang trong dung dich chat dién ly kho tan

Xét can bang dién ly ctia mudi BaSO,
BaO,(r) & BaO,(I) -» Ba® + 07

Dang don gian
BasO,(r) < Ba*" + S0;"

Hang s6 can bang
Kes =1 Ba2+] .[SOf_] = TBaSO4

Tgaso, tich s6 tan clia BaSO,



M®Oi lién hé gilra tich s6 tan & do tan (S)

A B (r)< AB()—>mA™ +nB™
S mS  nS

Tas, =[A]™[B™]"=[mS]".[nS]" = m™n"S™™

T
— S: m+d gﬂBnn (rml /Ilt)
m .n




Piéu kién dé co két tha

MA™ +nB™ <> A B pat T'=[A"]"[B" "

e Dung dich chwa bao hoa J

* Dung dich b&o hoa J

* Dung dich qua bao hoa
- Xuat hién két tia
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Vi du:

Ngu&i ta do tir tv dung dich chira CaCl, va BaCl, (cé cung

néng dd) vao dung dich H,SO, cho dén khi xuat hién két
tia. Chat nao két tua trwéc?
-10
Cho TBaSo4 =11.10
-6
TCaso4 =2,4.10



