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CAN BANG HOA HOC

* Nhiéu phan &ng khdng tron ven, ngirng lai mac
du con tac chat. Do la nhirng phan (ng can bang.

* Trong treong hop nay, nhiét dong hda hoc don
vai tro quan trong trong viéc dy dodn va thay doi
murc cAn bang sao cho thuan lgi nhat.

* Trong cac hé dang nhiét, dang ap, qua trinh ty
xay ra s& lam thay ddi thanh phan cla hon hop
phan (rng va khi phan (rng dat can bang thi ty &
thanh phan nay sé dat dén 1 gia tri khong dai,
duoc dic trung bai hang s6 can bang K.

e Nhu vy, & 1 nhiét d6 nhat dinh, du phan ing xay
ra theo chiéu nao ciing lam cho ty 1& ap suat
(hodc ty 1& nong dd) cla cac tac chat thay déi dé
dat dwoc gid tri xac dinh ca hang s6 can bang.
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1. Phan irng don gian A <& B

Xét phan (rng déng phan hoa alcol trans va cis: A <> B
Gia sir c0 mét lvgng nhé dg cla A bién thanh B, ta co:
dny=-d§ ;dng=d§
V@i & la mire d6 phan tng
Nang luvong Gibbs dwoc dinh nghia la d6 doéc cua
duong G theo &.

AG= (g_g)z{ T

Ma dG = padn, + pgdng = - pad€ + ppd€ = (ug - pa)dE
Nén ta co:

0G
(%)P’ 7= 0G= g - pp

|. Biéu thirc can bang hda hoc

. Phan ung don gian A < B

Phan (ng xay ra theo
chiéu lam gidm nang
lwgng tyw do.

Khl “’B = “’A: 0, AG = 0,

GA"

phan (rng dat mic can Go

bang.

Phan &ng thuan xay ra
tw nhién khi AG < 0 (ttc LY

Hg < o) BE=0

Phan &ng nghich xay ra B

tw nhién khi AG > 0 (ttc Extent of Reaction, §
Mg > Ha)

“;max

Ug V& p, tly thudc diéu kién thi nghiém va néng dé
hda chat hién dién A va B.
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AG<O

Gibbs Energy, G
=
[ 3]
W
o

Extent of Reaction, &

Without
Mixing

Including
Mixing

Gibba Energy, G

o Extent of Reaction, &
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. Bi€u thirc can bang hda hoc

1. Phan rngdongian A &> B

» GiasirAvaB lakhily twéng:
Ha= 1At RTINP,

g = s+ RTInpg

O murc can bang p, = pg, SUy ra:
AG = 1%~ 1 = RTIN(A)g,

14 -
In(P_Z)Cb - RT

. -G
(P_A)cb =err =K
B

p

K, 1a hang s6 can bang chi ty thudc nhiét do T.

. Bi€u thirc can bang hda hoc
2. Phan irng téng quat mA + nB <> pC + gD
Tuong ty:
dG = padny + pgdng + pedng + ppdnp
dG = pa(-mdg) + pg (-ndg) + pc (-pdE) + pp (-qdg)
dG = (P + qrp — My, — Npg)dE

0G
AG= (8_§)P, r = AG = pug + qup — Mp, — Ng = 2V,
 Diéu kién can bang:

0G
(8_§)P’ r=0 - =2Zviw =0
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. Bi€u thirc can bang hda hoc

2. Phan irng téng quat mA + nB ¢« pC + gD
e GidastrA, B,C,Dlakhilytudng.
 Diéu kién can bang la:

Zv; [w% +RTIn(p;)ep] = 0

Zvip®i = -ZViRTIN(p))ep = - RT Inm (pi) ¢y,

AG® = -RT ZIn (pi)Y, = - RT Innt (pi)Y,

v _ Ny, (PP (P!
* Dat Kp - T (pl)lcjb - [(PA)m (P[;) cb
e Taco:

AGO = Zvi!.loi = 'RTanp
Ko = (pi)ch

. Bi€u thirc can bang hda hoc

3. Phan trng cta khi that
* Thay p, bang f; ta co:
Ke=7 (f)ch
AG® = -RT InK,
« Vif = y.p,nén co thé viét:
Ke=m (f1)ep = ()b (V)b
Ke= KoK,

thudc ap suat.

o K; thy thudc nhiét d6. Néu ap suat khdng quéa
I&n, thi nghiém cho thay K; xem nhu khéng tay
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. Biéu thirc can bang hda hoc

3. Phan trng cua khi that
e Viduy: Phan &ng téng hop NH; & 450°C va 4p suat Ion:
N, (k) + 3H, (k) > 2NH; (k)

Vé&i [Hz]/[Nz] =3

* Bang triso K,, K, va K; theo &p suat:

pr Y

5,80 6,76
9,17 6,90
16,36 7,25
35,5 8,84
53,6 12,94

0,995
0,975
0,945
0,880
0,688

0,497

6,59
6,50
6,36
6,08

6,42

e \/Gi

|. Biéu thirc can bang hda hoc

b= +RT Ing

Suy ra:
AG® = Zv,u*; = -RTInK,

v _r(a)? (a,)?

V&ia;= Xy, ta cﬁng CO the viét:

]cb

Ka=m (a:)Zp = (x)ep (1)

Ko = KK,

4. Phan (rng tdng quat trong dung dich
Twong ty, ta co dung dich:
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. Bi€u thirc can bang hda hoc

5. Hé thire gitra K, K¢, K, cho khi ly twéng
e Voi
Pi = niTRT =CRT
e Suy ra:
Ke = () b= m(Cy)pm(RT)":
K =1(C) 2 (RT)™"
Kp = m(Ci)%; (RT)AY
* Hay K, = K¢ (RT)2Y
 Ngoai ra vai p; = x;p; , ta cling c0 thé viét:

Ko = (pi)%=rt ()% (0)>" = K, (D)™

. Bi€u thirc can bang hda hoc

6. Can bang di thé co chat ran
VD: CaCO4 (r) <= CaO (r) + CO, (k)
biéu kién can bang:

2vip; =0
Tire: (Heao * Mooz * Meacos)Ch = 0
Ma Leao = W*cao(r) + W cacos()

Heoz = H¥coz + RTINPGo,
Dat AG = W¥cop + W cao(r) - M cacos(n
Suy ra:

AG°+RT Inpga, =0

AG® = -RT INPoop = Ko = Pegy
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|l. Bién d6i hang s can bang theo
nhiét do T
*Phwong trinh Van’'t Hoff:

» Tur hé thirc Gibbs-Helmholtz ta co:
d(AG°/T) _ AH®

dT T?
e K&t hgp vdi phuwong trinh vi phan cuda InK theo
T taduoc:
“28= 2T HethucVan't Hoff
daT RT
_ AH°
e HayInK= | AT +C

|l. Bién d6i hang s can bang theo
nhiétdo T
e Néu AH°® khong phu thudc nhiét do T trong
khoang nhiét do khao sat, ta co:
Ik =-2L 4+ ¢
RT
e Biét K & nhiéu nhiét d6, ta c6 thé xac dinh AH°
bang cach v& InK theo 1/T, hé s6 goc cla
duwong thanga =- AH° /R
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« Trong 1 phan (rng can bang xay ra vdi sy trao
d&i nhiét, khi nhiét do tdng, mdc can bang s&
doi theo chiéu thu nhiét.

e Néu AH° = 0 phan &rng vO nhiét, K khdng tuy
thuoc nhiét do.

lIl. Bién d6i hang sé can bang theo ap
suat P
e Hang s6 can bang phu thudc vao gia trj cla AG°.

Gia tri nay la xac dinh tai 4p suat chuan. Do d9,
AG° va K khdng phu thudc vao ap suét:
OK
2. =0
&,
* Luuy:
- Ap suat khong anh huang dén K, nhung ¢6 anh
hwdng dén muirc can bang.

- Mrc can bang sé doi theo chiéu lam giam téng s6
phéan tir khi cia hé thong khi 4p suat p tang.
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IV. Sy phan phéi dung chat trong hai
chat 1dng khéng hoa tan vao nhau
*+ Xem mot lugng nhé dung chat hoa tan trong hén hgp hai

dung moi o va B khdng hoa tan vao nhau dé tao thanh hai
|&6p dung dich lodng. O trang thai can bang: w, = 1

e Suyra:
uo*t RTInX, = pn+RT Inx

* X, Va X la phan mol ctia dung chat trong hai dung méi o va

X
« Klahang sé chi t(ﬁy thudc nhiét do, goi la hang s6 phan bé.

10
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