Chuyén dé 8: Dung dich — Cén bing héa hoc.
Phian I: HE THONG LY THUYET CO BAN VA NANG CAO

1. Can bing hoéa hoc: Phén irng thuin nghich. Cin bang héa hoc. Hing s6 cin bang. Cac yéu t6 dnh
hwong dén can bing. Sw chuyén doi can bing. Niing lwong tw do Gibbs AG va cin biang héa hoc.
< PHAN UNG MOQT CHIEU & PHAN UNG THUAN NGHICH
1. Phan irng mot chiéu 2. Phan wng thuan nghich
Phan &ng mét chiéu la phan ung xdy | Phan wng thuén nghich la phan tng xay ra
ratheo mot chicu tir chat dau sang san | theo hai chiéu nguoc nhau trong cung diéu
pham trong cung mot dieu kién. Kién.

Khai niém
aA+bB —cC+dD
aA+bBi’*T cC+dD
o Bang mot miii tén : — Bang hai nira miii tén nguoc chiéu nhau:
Biéu dién ~ achieathuga
i chleanghu:hﬂr

< CAN BANG HOA HQC
1. Trang thai cin bang
Trang thai cin bang cta phan ng thudn nghich 13 trang thai tai d6 téc dé phdn irng thudn bang toc

dp phan vrng nghich (Vi= vn)

Trang thai can bang V=¥

Téc do phan ung

:

2 Thaigian
Can bang hoa hoc 1a mot can bang dong => tai thoi diém can bang phan tng van dién ra véi toe do phan
(g thuan bang toc do phan tmg nghich.
2. Hang s6 can bang
a) Biéu thirc ciia hang sé cén bang

aA + bB}”*f cC + dD

_[cl[D]*
°[AF[BP

Xét phan Gmg thuan nghich tong quat:

* Mgt s6 luu y:
- Trong d6 : [A], [B], [C], [D] 1a néng d6 mol cua cac chat A, B, C,D ¢ trang thai can bé‘mg.
a,b,c,d 1a hé sb ti lugng cua cac chat trong phuong trinh hoa hoc ciia phan ung.
- Kc chi phuy thudc vao nhi¢t d6 va ban chét cua phan ng.
- D6i v6i cac phan tng co chat ran tham gia, khong biéu dién ndng d6 cua chét rén trong biéu thirc Kc
b)Y nghia ciia hing sé cén bing
Kc cang 16n thi phan tmg thuan cang chiém wu thé hon va ngugc lai, Kc cang nhoé thi phan @mg nghich
cang chiém uu thé hon.
% SU CHUYEN DICH CAN BANG HOA HQC



a. Khai niém :
Su chuyén dich cén bang 1a su pha v trang thai can bang cii dé chuyén sang trang thai can bang
mai do cac yéu té bén ngoai (ndng do, nhiét do, ap suit) tic dong 1én can bang.
b. Nguyén li chuyén dich cin biang Le Chatelier
“ Mot phan tmg thuan nghich dang & trang thai can bang, khi chiu mot tac dong bén ngoai lam thay
dbi néng dd, nhiét do, ap suét thi can béng S€ chuyén dich theo chiéu lam giam tac dong bén ngoai
do”.
% CAC YEU TO ANH HUONG PEN SU CHUYEN DICH CAN BANG HOA HQC
1. Anh huéng ciia nhiét do (chat khi, chat 16ng)
“ Khi tang nhiét 4o, can bﬁng chuyén dich theo chiéu 1am giam nhiét do, tac la chiéu phan ung thu

0
A AH > o 18 A TN ta s aa Ao Al A s oy
nhiét (Ar 206~ 0 ), nghia 1a chiéu lam giam tac dong cua vi¢c ting nhiét do va nguoc lai

2.Anh huéng ciia nong d9 (chat khi, chat 16ng)
“Khi tang nong 6 mot chat trong phan mg thi can bang hoa hoc bi pha v& va chuyén dich theo chiéu
1am giam tac dong cta chit d6 va nguoc lai”.

3. Anh huwéng ciia ap suét (chat khi)
“Khi ting ap suat chung cta hé, thi can bang chuyén dich theo chidu lam giam ap suét, tirc 1 chiéu
lam giam s mol khi va ngugc lai”.

4. Anh huwéng chit xic tic

Trong phan tmg thuan nghich néu dung chat xuc tac thi téc do phdan vmg thudn va toc do phan img
nghich tang nhw nhau nén chat xic tac khdng cé tac dung lam chuyén dich cin bang , ma chi co
tac dung lam cho phan g nhanh chéng dat dén trang thai can bang.
=> chit xiic tic khong dnh hwéng dén cin biang héa hoc

< NANG LUQNG TU DO AG VA CAN BANG HOA HQC.
Niing lwong tw do va hing s can bang: (Gibbs Free Energy & Equilibrium Constants)

AG = AH - TAS
AG ham phu thudc vao néng dd cua tac chat & san phém

AG=AG’-RTINQ

‘ G°: ning luong Gibbs & dk chuan (1bar, 298K,1M)
Tai can bang: AG =0

AG’=RT InK
2. Khai niém vé dung dich. Sy hoa tan. Pj tan
2.1. D) tan ciia chat it tan
Khi hoa tan hop chit it tan MmAn vao nudc, dudi tic dung cia cac phan tir nwde phan cuc thi cic ion
M™, A™ s bj hydrat hoa va chuyén vao dung dich dudi dang phuc chat aqua [M(H20)x]™, [A(H20),]™.
DPén mot lic nao d6 thi téc d6 clia hai qué trinh thuan va nghich bang nhau va c6 cin bang thiét 1ap gitta
pha rin va dung dich bao hoa:
MmnAn | + (mx+ny) H2O == m M(H20)"* + n A(H20),™
Pha rin dung dich bio hoa
Nong d6 cta chat dién li trong dung dich bo hoa dugc goi 13 do tan, ki hiéu 13 S. D¢ tan ¢ thé duogc biéu
dién bang cac don vi khac nhau: mol/L; g/L; g/100g dung dich nhung thuong duoc biéu dién bang mol/L.
D¢ tan phu thudc vao nhiéu yéu t6: ban chat cta chat tan va dung méi, nhiét dJ, ap suit, trang thai vat 1i
ctia pha ran. ..
a.  Tich sb tan



Tich sd tan 14 tich sb hoat do cta cac ion trong dung dich bao hoa vdi s6 mil thich hop tai mgt nhiét
d06 xac dinh.
C6 thé viét can bang dudi dang:
MnAn] = mM™+nA™ Ks
Ap dung dinh luat tac dung khéi lugng cho can béng :
Ks = (Mn+)m. (Am-)n
Trong d6 (i) 1a hoat do cua ion i.
Ks duoc goi la tich s6 tan.
Tich s6 tan cang 16n thi két tua c6 kha ning tan cang nhiéu va nguoc lai.

2.3.Tich s6 tan diéu kién
Dé thuan tién cho viéc danh gia gan dung d6 tan trong cac truong hop phire tap c6 xay ra cac qua
trinh phy, nguoi ta st dung tich sb tan diéu kién. Ciing nhu héng s6 tao thanh diéu kién, tich sd tan
diéu kién chi ap dung cho mot s6 diéu kién thuc nghiém xac dinh (luc ion, pH, chét tao phtrc
phu...). Tich s6 tan néng d6 chinh 1a tich s6 tan diéu kién & lyc ion va diéu kién di cho. Trong biéu
thirc tich s tan diéu kién, hoat d ciia cac ion dugc thay bang ndng d6 cac dang ton tai trong dung
dich cta mdi ion.
Dbi voi truong hop tong quat, don gian can bang trong dung dich chira két tia MA:

MA| = M + A Ks

Céc qua trinh phuy:
M+ HO == MOH + H* Buon
A+ H" = HA Kat
M+ X = MX B

bJ tan cia MA phu thudc vao pH va néng dd chat tao phtrc phu X. O diéu kién ¢ dinh pH va néng
dd cta X co thé tinh duoc tich s tan diéu kién Ks
Ks = [M]TAT
Trong do:
[M]'= [M] +[MOH] + [MX] = [M] + Avor [M].[H*]* + B.[ML.[X]
[A]" = [A] + [HA] = [A] + Ko [AL.[H'] = [A].(1 + K& .[H'])
Do do: K =[M](1+ Buon JHTY+ BIXD.[A] ( 1+ KL [HY])
Hay: Ks = Ke.(1+ Buon [H1+ B.[X]) ( 1+ KaL[H])
Suy ra: Ks = Ks. am .0a
O day: om=( 1+ B'mon’ .[H'] 1+ B[X]); oa =(1+ KsL[HT)
Néu cho pH va néng do chét tao phtrc X ta co thé tinh dugc Ks va tir d6 tinh do tan cua két taa theo
DLTDKL 4p dung cho Ks thay thé cho K.
2.4.Cac yéu t6 anh huéng
2.4.1. Sy ¢6 mat cia ion chung
Su ¢6 mat cua ion déng dang lam giam d¢ tan cac chét, 1am can béng hoa tan chuyén dich theo chiéu
nghich.
2.4.1.Anh huéng ciia pH
Pé thuan tién cho viéc danh gia gan dung do tan trong cac trudng hop phirc tap co xdy ra cac qua
trinh phu, nguoi ta sir dung tich s6 tan diéu kién ( Ky ).
MsA == 3M* + A¥
Xem M* khong hinh thanh phtrc hydrate va A% 1a gbc acid yéu.

H0 == H* + OH Kiro



Ca¥

A¥ + H* == HAZ Kazt
HAZ + HY = HA Kaot
HoA™ + HT == H3A Ka™t KHZO

= [A*] + [HA*] + [HA'] + [HsA]

= [Ag-] + [H+] [A3-] . Ka3-l + [H+]2. [A3- ] Ka2-1. Ka3-1 + [H+].3[A3_ ] Ka3-1 KaZ-l. Kal-l

Ca¥

Vi

(94

= [A3-] (1+ [H+] Ka3-l + [H+]2. Kaz-l. Ka3-l + [H-'.].3 Ka3-1 KaZ-l. Ka]_-l) = [A3- ]

2.4.3. Anh huéng ciia sy tao phirc

d .5
A3 aAg_

AY = 1+ [H+] Ka3-1 + [H+]2. Kaz-l. Ka3-l + [H-'.].3 KaS-l Kaz-l. Ka]_-l

3. Su dién li. Chit dién li. P9 dién li. Hing s6 dién li. Dinh luit bio toan nong d9.

% SUPIEN LL

Qua trinh phan li cac chét khi tan trong nudc thanh ion dugc goi 1a sy dién li.

< CHAT PIEN LL

a) Chat dién li va chat khong dién li

Chat Chat dién li Chit khéng dién li
o Chat dién li 1a chat khi tan trong | Chat khong dién li 1a chat khi tan trong

Khai niém . s s L ) N T L

il nudc phan li thanh céc ion. nudc khong phén li thanh cac ion.
Tinh chat Dan dién Khong dan dién
Hau hét dung dich acid, base, mudi. | Cac chat & dang ran khan, nuéc cat, dung
Vi du dich saccharose (Ci2H22011), alcohol
ethylic (C2HsOH), glycerol: CsHs(OH)s.

b) Chit dién li manh va chat dién li yéu

Chét dién li manh: (a=1)

Chét dién li yéu: (0 <a<1)

NaOH —— Na* + OH"

Khai | Chat dién li manh I chat khi tan trong nuéc tat | Chat dién li yéu Ia chat khi tan trong nudc
niém | ca cac phan tir chat tan déu phan li ra ion. chi ¢c6 mot phan sé phan tir chét tan phan li
ra ion, phan con lai van ton tai & dang phan
tir trong dung dich.
B_ifeu Bing ot mii tén ; Béng ‘hai“ nira mili tén nguoc chiéu nhau:
dien 3 AChieathuadn
I chieanghcch
-Acid manh: H»SOs, HCI, HNOs3;, HCIOs, | - Acid yéu: H,COs, H,SO3, H»2S, HCIO,
HCIO4, HBrO3, HBrO4, HBr, HI. HCIO2, HBrO, HBrO2, HF, CH3;COOH,
HCI > H+ + CI- HCOOH, H3PO4, HCN,
‘ CH3COOH § *T CHsCOO + H*
G‘A}m - Base manh = base tan (NaOH va Ba(OH),, | - Base yéu = base khong tan (30H va cac
Cr?ft Sr(OH)z, Ca(OH).) trudng hop con lai cua 20H).
cha

Bi(OH); $ *T Bi®* +30H"

- Mubi: hau hét cac muoi trir HgClz, Hg(CN): la
dién li yeu.

3-
KsPO,——> 3K* + POu

- Mudi : HgClz, Hg(CN)2
HgCl, £ *t Hg? +2Cr

bodiénli (a):

< DO PIEN LI

o=—=—
C

(o] (o]

Vi : n la s0 phan tir phan li ra ion, no 1a s6 phan tir hoa tan.

C 1a ndng d6 mol chét tan phan li thanh ion, Co 12 ndng d6 mol chat hoa tan.




e Chuy:
- Khi pha lodng dung dich, d6 dién li cia cac chat dién li déu tang.
- Can bang dién li 12 can bang dong va tuan theo nguyén 1i chuyén dich can bang Le Chatelier
< HANG SO PIEN LI

[4,8,]

nBm
- v6i nhimng acid manh, base manh 14 nhiing chat dién li hoan toan nén ta khong dung khai
niém can béng dién li

- v6i nhitng da acid, da base xay ra theo nhiéu nic. Mdi nic dugc dic trung bai mot hiang sb
dién li riéng

VD: H3PO; 0 H* + HaPOs : Ky = 7,5.10°
HPOs 0 HY + HPOZ K2 =6,3.10%8
HPOs= [  H' + POs* : Ks =1,3.101?
HsPOs 0 3H* + PO K = Ki. Ka. K3

K phu thudc vao nhiét do va ban chét cua chét dién li
* Moi lién hé giiva K va o
AmBrn O mA™ + nB™

t=0 C 0 0

teo C(l-a) mCa nCa
[mca]m I:mca]” mn .nm ‘Cmﬂrfl o n+n

K = C(l - a) = l-a

Véi chat dién li yéu: o <<1
K - mn .nm .Cur+n—l o m+n
e Can bang trong dung dich acid yéu :
Gia str c6 mot dung dich acid yéu HA (HF, CH3COOH...), c6 ndng d6 ban dau 1a Co, d6 dién 1i 1a
0, hang s6 phan 1i 1 Ka.
Phuong trinh dién i :
HA + H0 Y A + HO*
Hay :

[ ][~]

HA U Ao+ ow o [HA]

bd: Co
pll (XCo - (ICo —> (XCo
ch: Co - (XCo (XCo (ICo

Tai thoi diém céan bang ta c6 :

HA] @y e

a [HA] - C,-aC, l-a

1)

Céc cong thirc tinh toan gan dung dugc rat ra tir cong thire (1)

/ ‘ _ 2
+ Vi HA 1a dung dich chdt dién li yéunén @0 1 = l-a~1=K,=a'C, ()



