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*Phan Ung mot chiéu (phdn Ung hoan toan): = hay -
Vidu - KCIO, =KCI (r) + 3/20,(k)

* Phan Ung thuan nghich (phan Ung khéng hoan toan): =

O cling dk, pu xay ra déng thoi theo hai chiéu nguoc nhau
Vidu-H, (k) +1,(k) = 2HI (k)

comcenration - Hy+lp=2Hl ZHI = Hyp+ 13
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Phan Ung dong thé - pu trong thé tich 1 pha
HCI(dd) + NaOH(dd) = NaCl (dd) + H,0(l)

Phan (ng dj thé - pu dién ra trén bé mat phan chia pha
Zn(r) + 2HCI(dd) = 2ZnClL(dd) + H,(K)

Phan Ung don gidn - pu dién ra qua 1 giai doan

(1 tdc dung co ban) Vi du: H,(k) + I(k) = 2HI (k)

Phan (ng phiec tap — pu dién ra qua nhiéu giai doan

( nhiéu tac dung co ban)

Céc giai doan : noi tiép , song song, thuan nghich...



Phan tir so - la so ti€u phan cla chat phan Ung
tuong tac gay nén bién doi hoa hoc trong 1 tac
dung co ban.(nguyén duong, < 3)

Poi véi pu don gidn

PTS=1 — pudonphantd 1 (k)= 2I(k)

PTS=2 _ pu ludng phan t& H,(k) + I(k) = 2HI (K)

PTS=3 — putam phan t& 2NO (k) + O,(k) = 2NO, (k)
Pinh luat tac dung khoi luong (M.Guldberg va P.
Waage )

O nhiét dd khdang ddi, pu déng thé, don gidn:
aA + bB = cC + dD
Toc do phan Ung : v =k.C2,.Cb,



Can bang héa hoc

Phan tng cua hé khi ly tuéng (pu don gian):
aA (k) + bB(k) = cCk) + dD(K)

1=0 C°, co, 0 0 (mol)

T 1 C,l C, | C.1 C, 1
v,=v, (C,,=const (C;),=const (C),=const (C,),=const

AG=0 (P,),=const (Pg),=const (P.),=const (Pg)., =const
\Y

—_ a b
v v, =k C,Cq

Vn — kl‘lCéC(]:;l)




Nhan xét vé trang thai cdn bang hoa hoc

Trang thai cbhh la trang thai can bang dong.
-Trang thai can bang Ung véi AG, = 0. (A=0)
 Dau hiéu cla trang thai can bang hoé hoc:
»Tinh bat bién theo thoi gian

» Tinh linh dong

> Tinh hai chiéu.



Examples of
Chemical
Equilibria

Su tao thanh thach nhii
CaCO,(r) + H,O(l) + CO,(k) —

Ca2*(dd) + 2 HCO,(dd)



Hang s0 can bang cho phan &ng dong thé
Hé khi ly tudng
aA(K) + bB(K) = cC(K) + dD(K) (pu don gian )
k| Gl G Ly kd Ll g
Khi trang thai dat can bang: v,=v,

CeChp |
cich '

K=K

. K Baﬁg sO ? (tljlgtrﬁ@;xm ﬁl h: ha(lj@;so C&{Tﬁapagb
C.Co

o DDy (C,RT)*(C,RT)" ™
K, =K (RT)”™



Xac dinh K
2 NOCI(K) & 2NO(k) + CL(k)
[NOCI] [NO] [Cl)]

Ban dau 2.00 0 0
Phan ing - 0.66 +0.66 +0.33
Can bing 1.34 0 66 0.33
_ (N0 ] 0 |2 |
N0 C I

_[NOJ®[Clp] _ (0.66)%(0.33) _ 0080

INOCI]? (1.34)2




Hang s6 can bang cho phan tng dong thé
(Dung dich léng , loang)

aA(dd) + bB(dd) = c¢C(dd) + dD(dd)
CcCp )
cach '

Ko =(



CaCQO,, = Cal,, + CO,,

K =( PcaoPco, )

p

, Pca
o K=K CCOBZ( Pco, )

Pcaco, Pcao

K, =K RT K. :(Cc02 )Cb

cb

Trong bi€u th(rc clia hang s6 can bang K khong xuat
hién cac thanh phan sau: chat ran nguyén chat, chat
ldng nguyén chat, dung moi.



Mg(OH),(r) = Mg*(dd) + 20H(dd)
K = [Mg*], .[OH 1%, =T \,0n) - Tich s6 tan

CH,COOH(dd) + H,0 & CH,COO" (dd) + H,0*
_|H,07]
; |CH, COOH]

NH,OH (dd) = NH,* (dd) + OH-(dd)
_|nagon ]
INH ,OH]
CH,COONa (dd) + 2H,0 = CH,COOH (dd) + NaOH(dd)
CH,COO- (dd) + 2H,0 = CH,COOH (dd) + OH- (dd)
_[cH, COOHHOH |
“ CH,COO'|

K Héng so dién ly cta axit

K,

Hang so dién ly cua baze

Hang so thuy phén



NHAN XET vé K, va K,

» La hang s6 & nhiét do nhat dinh, chi phu thudc vao
ban chat pu va nhiét do, chtr khéng phu thudc vao
néng d6 hoac ap suat riéng phan cua chat pu

»Phu thuOc vao cach thiét 1ap cac hé sob trong ptpu.

»Hang sb can bang khong phu thudc vao chat xuc tac

»Hang sb can bang c6 gia tri cang 16n thi hiéu suat pu
cang cao.



Viét biéu thirc hang s6 céan bang

SM + O, ==  SOLK d")*.

SO ]

[0 ]




NHy(dd) + H,O() == NH,"(dd) + OH<(dd)

LLES




S(r) + O,k) = SO0,(k)k, =[s0,/[0)]

SO,(k) +1/2 O,(k) ¥—=S0,(K)«, = [S0.] / [SO,][0,]:*

S(r) + 3/20,(k) —SO,(k) K = ?2???

_ [SO3]
(05132

Knet = K1 * Ko



Thay d8i hé sé ti lugng

¢ = 1503]
S(r) + 3/20,(k) <= SO,(k) 10,1372
2S(r) + 30,k) = 2SO4K) K,y = [SO3]°
0]
2
Knew= [SOB] — (KOId)2

[0,]3



Poi chi€u phan tng

¢ = 5SO2]
S(r) + 0O,(K) —>  SO,(k) [09]

_

_ [02]

SO,(k) == S() + O,(k) Knew = SO, ]

K = 1/K

thuan nghich



Quan hé gitta hang s can bang va AG
PHAN UNG PONG THE 2A + bB = cC + dD

v'Khi ly tuéng _

c_.d
AG, = AG? +RTInEcPD % = AG? +RTInQ, = RTIn -2 = RTIn X
[ PaPs K; K

C

Khi phdn (ng dat trang thai can bang: AG, =0

c .d
AG? = —RTIHE%% = -RTInK,
pApB b

v : c —d
Dungdich  ng — AGS +RT ln%fcf = AG® +RTInQ, =RTIn X
1dng,loang ACp K

C

Khi phdn Ung dat trang thai can bang: AG, =0

N K, = f(bc pu, T) K, # f(C)



Quan hé gitta hang s can bang va AG
Phanungdipha:aA + bB =& c¢cC + dD

AG, :AGg"'RTlHQ:RTln%

.C]C[D.d 'C]c[D'd
Q=05 : K = — |

Al'lB" RN

Chatkhi[] — P (atm)
Dung dich lodng [| - C (mol/l)

Ran nc, 16ng nc, dung méi (H,0) - 1



AG ; :RTlng

K
* NEuQ<K - AG <0 - phan Ung xay ra theo chiéu thuan
« NéuQ>K - AG >0 - phdn Ung xay ra theo chiéu nghich
* NEuQ =K - AG =0 - hé dattrang thai can bang

Vi du : Tinh hang so can bang clia phan Ung:

2 NO,, o N,O

0

& 298K khi bigt AHzsp, = ~58,040k) va AS,, = —176,67 /K
Gidi:  AGY, =AH!, -TAS,° =-58040 298176,6 -5412.3

0 p
anp:—AG = OM23 g K =-2% =89

- 2
RT  8314x298 * Do,




> Quan hé cda K, voi nhiét d6 va nhiét phan lng
AG° = AH° —=TAS®
AG® =-RTInK

A’ AS°
InK,= ~— H .25
RT, R
AH? AS°
InK,= — + 05
RT, R




Vi du

NOy, + Y2 O,y = NO,,,  Tinh K, & 325°C?

o Biét: AH° = -56,484kJ va K, =1,3.10° G 25°C

anS%ZAHOHl 1 E
Kw R O T

In Koo —56484: L _1 H: —11,437

1,3.10° 8,314 (298 598 [

In K,,- = 2.64

Ko, = 14.02



Nguyén ly chuyén dich can bang Le Chatelier

Phéat biéu: Mot hé dang o
i \  trang thai cadn bang ma ta
il ~ thay d6i mét trong céac théng
sO trang thai cua hé (nong

- | do, nhiét do, ap suat) thi can
ﬂh . bdng sé dich chuyén theo
J&ﬂ*‘*ﬁi chiéu c6 tac dung chéng lai
~ suthay d6i do.

Henri LeChéelier (1850-1936)
An =0 &p suat chung khdng anh hudng dén trang thai can bang.



N, (k) + 3H,(K) = 2NH,(k) : AH<O0

[N.] 1 can bang chuyén dich theo chiéu thuan
[NH] . can bang chuyén dich theo chiéu thuan
P 1 can bang chuyén dich theo chiéu thuan

T can bang chuyén dich theo chiéu thuan



Chuyén dich cén bang
Co(H,0), #* +4ClF & CoCl*+ 6H,0AH >0

e
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il Lam lanh_
Lir Eestar Vil - -_ [ L,
T . EtedaH (] < - -
7 --". _.;I L
- T — ] - . -
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Pun ndéng %



Le Chatelier’s Principle
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