' CHUONG IV
TOC PO PU-CAN BANG HOA HOQC

I. Toc do phan Urng
1. Bi€u thirc toc do phan ting
Xempu:mA + nB — pC + gD

v=k(C)(Cp) -

. m,n la cac tr1 so t

thap phan
. m,n thuong khac

" k: hs toc do pu; k > 0:k=f(T)
Pu bac m theo A, bac n theo B

~ Pu bac (m + n) tong quat

huc nghiém: ¢o thé 1a s6 nguyén,

hé so pu,chi d6i véi pu don g1an

(pu chi xay ra 1 giai doan)=> bic pu trung hé so pu



. Truong hO’p cac chat tham gia pu 1a chat khi, ta c6

the du nong do hoic ap suat.
Cg Cg® hodc v=kp,mp,"

tru’()’ng hO’p cac chat pu gom(léng va ran)
Ta co: v=kS.C™: S, la bé mat hoat dong cua chat ran.

. Truong hop céc chat pu gom khi va ran, ta chi cht
y dén chat khi: v=kp"
2. Céc yéu to anh huong dén toc do pu

a. Anh hudng ctia nong do(T= const)

mA +nB — pC +gD: pu don gian.

 =kC,m.Cyn . C" =xC, va C'=y(C,

V=k(C7 )™ (Cp)" = k(xC )™ (yCp)" =kxmy"C"Cy?

— v /N
V,/V,= XMy




. Hon hop pu 1a chat khi: C6 thé dung ap suat:
Vi=kpa"pg" v,= k(xp,)™.(yps)" P VoV, = XY
Td;:pu: 2A+B—-C C,=2C,; C=C,
V=kC,2.Cp, =2x=2;y=1=2dv,/v=x2yl=2211=4
Td,; mA + nB — pC + gD V =KC,".Cyf

C=2C,; C=C, =2 v,/v,=4=2m =20 =pm=2

.C=C,.C=2CDv,/v=2 = Im2"=2"dn=1

= v=kC,2C,
Td,: 2NO(k) + O,(k) — 2NO,(k) V = Kpyo®-Pos ‘
Khi tang V. 1én 2 lan=»ap suat cac khi gidm 2 lan
P’ A=Y2pa P = Y2 pp P V/V,= (1/2)2.(1/2)!1=1/8



b. Anh hudng cta nhiét do.(néng d6 khong doi)

Tl_)Vlﬂklﬁtl; T,—v,.k,.t, v, k, t
v=kCC," ;v=kC™Cr | VAT/IO
v: hé s6 nhiet do cua k, y >1 v, kot

AT=T,-T, :AT=10°=>v /v, =y

Td,: T,=20°C—T,=50°C; y=3=>v,/v,=3(02010=07
Td,: T,=20°C—T,=50°C;v,/v,=8=y0-20/10=y3 wPpy=)
Td,: T,=20°C,t,=3"—T,=40°C;y=3=>t,=?

. t,/t,=y020010=2=32=0 = 180/t, =»t,=180/9=20’
Td,: T,=20°C,t,=3"y=3—1,=20" = T,=?
 t,/t,=yAT10=34AT10=18(0/20=9=> AT/10=2=>T,=40°C



K — o o BaRT {]}E{a:ne‘mg lwong hoat hoa pu:{
Ce =hs: thira s6 tén 50.

T—oo=>E /RT—0=» k = a(hs toc d6 & T vo clng

E_>0
E T=>kd

1315) -E /RT + Ino v dudng biéu dién Ink theo 1/T

—

Inka

—

>
1/T

T, k,=»Ink =-E /RT +Ina _

T,.k,Ink,=-E /RT,+Ina

Ink nghlch bién voi 1/T
- =>Ink dong bién véi T
\ Tt>kt; T|Dk|

Ink, — Ink,= -

In—=-—




c. Anh huong cua chat xuc tac
Chét xuc tac 1a chat duogc cho vao pu véi lugng
rat nho, c6 tac dung lam v?T hoac dinh hudng pu
theo chiéu mong muon. Sau pu, chat xtc tac dugc

hoan tra la1 mo1 truong.

Td: CH,COOH + C,

NH;(k) + O,(k)

H.OH 5 CH,COOC,H, + H,0

> Ny(K) + H,0(1)

A, xt

* NO(k) + H,0()

. Xtc tac dong thé: cxt va chat pu o cung 1 pha

. Xtc tac di thé: cxt va cpu ¢ 2 pha khac nhau

. Chat xuc tac 1am v71 1a do lam giam E, cuapu



II. Can bang hoa hoc.
1. Hang so6 can bang.

Xem pu thuan nghich: mA +nB - ju% pC + gD
Vin— kthCA -CBIl \ Vigm Vin ~ Vg o
Vi = K C PGl | Vo kG Cgr =k ,CP.CLe
.ttt C, va Cy>> Cva Cyv >>v v>>()
tT C,vaCgl; CovaCpyt=2dvyl; v 12 v |
. Vi = Vo, 2V, = 0—pu dat trang thai can bang (t,,)
tcb: k,[A]"[B]=k, [C][D]"
k, [C]P[D]d K.:hs ¢cb néng do;K =1(T)
K= = 1 K>0;K.1,cb => thuan
k. [AI"[B]" ' K|, cb=>nghich

b ng




. Khi phan tng dat trang thai cb, trong hon hop pu
con du cac chat co thanh phan duoc xac dinh bang
biéu thtrc hang so cb.

. Khi hon hop pu la cac chat khi,ta co thé dung K.,
(pc)p.(pD)q K hs cb ap suat.

K = <K T,eb=>thuan.K | ;cb=>nghich
(p)™(py) cb K TFK(RTY™ K =1(T)
. 2NO(k) + O,(k) ——— 2NO,(k) (1). K,
a.(1) =>2aNO(k) + aO,(k).—— 2aNO,(k) (2): K,
(pN02)2 (p No)z‘%l
K= , K= 2 K=(K))e
(Pno)*(p o) (Pxo) (P o)




. C(tc) + % O,(k) -

- Cok) (1) K,

CO(k) + % O,k) - > CO,k) 2) K,

(1) + (2) = (3): C(te) + O,(k) - > CO,(k) (3) K,
S K, =K K,

L2NO,(K)-—> N,Ok) (1) K,

N,O k) - >2NOK) (2) K,

> KK =1

. Trong hon hop pu cO mat cac chat (r,ql,k), ta dung
K va chi ghi ap suat chat khi trong biu thie K .

. Trong hon hop pu c6 mit cac chat (L,r), ta dung K.
va chi ghi nong do chat long trong bicu thire K.



2. Cac yéu to anh hudng dén can bang.
a. Dinh luat Le Chatelier 9 o
Khi pu dat trang thai cb, néu ta thay doi1 1 yéu‘ to
tac dung 1é€n hé,thi cb s§ dich chuyén theo chiéu
ngugc lai voi su thay do1 do.
b. Anh hudéng cua nodng do.
A+B.—> C+D
. Thém A vao h¢: C,1=» cb=>C,|: thuan(—)
. Lay bot A ra: C, |=» cb=> C,1: nghich(«)
. Thém D vao hé: C,1=» cb => C_|: nghich(«)
. Lay bot D ra: C,,|=» cb=> C,1: thudn(—)




c. Anh hudng cta ap suat

Ap, suat chi anh hudng dén cb néu trong hé co6 mait
chat khi.

Xet An = ) mol khi (sp) - > mol khi (tc) cua pu:
Khipt cb=>An<0;khip| cb=>An>0
Td:N,(k) + 3H,(k).——> 2NH,(k): An=2-(1+3)= -2
pT cb=> An <0 : thuan(—)

pl cb => An > 0: nghich(«)

néu An = 0 = cb khong dich chuyén.




d. Anh huong cua nhiet do.
Khi T1 cb => thu nhiét(AH > 0)
Khi T| cb => phat nhi¢t(AH < 0)

Néu AH = 0 = cb khong dich chuyén

Td: CaCO,(r) < > CaO(r) + CO,(k) AH>O0
T1 ¢cb=> AH > 0 ; thuan(—)

T] cb=> AH <0 : nghich(«)

e. Anh hudng cta chat xuc tac

Trong pu cb, thém chat xt .no lam tang tbc do pu
thuan nhung dong thoi 1am ting toc do pu nghich,
Av cta 2 pu thuan va nghich bang nhau.=» chat xt
khong 1am dich chuyén mutrc ¢b ma chi lam pu
nhanh chong dat trang thai cb.



Td: A+B .- C+D
t, 1 1 0 O
kxt: t, 0,3 0,3 0,7 0,7 At = 10"
Coxt:t, 0,3 0,3 0,7 0,7 At,=1b
3. Su lién hé gira AG®,,, va K cua pu
Xempu: mA+nB ——> pC+gD

Ta cung tinh dugc AHY, ., AS®,.., AG?,q,va K

2> AG’. =-RTInK | AGT=2InK|=>K|

Td: A+B —— C+D AG%, =- 10k
AG%,, -10.1000

= InK =- = - =4=» K= 54,6
RT 3,3.298
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