
CH*
/

CH
\ -CH3CH=CH

,r- CH2 2



A t A kl- A*  + A
t - - - - - -

k - l

A*-- k2 P
-------l___j  UiJWUR

1% steady-sate approximation 3:!6

afA*l = kl [Aj2-kdl  [ A *  /[Al  - k$A*l  = 0 .  .  . (3 .I 1-I
d t

*
ia: _ kl [AI2

.“W. ( 3 . 2 ,
km, [All-k2

8 2 en  3 4 3











k’ = k, k2 [ I)

k-,  [Il‘+k2

1 = R-1 + 1
-1
k kl k2 k, [II

k = Zl * . . . . . (3 -9)
1

E( J
S-l ,-EjRT

(s-1):  iz

k., = Z,  e -E*/RT
. . .
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2 NO + Cl2 -> 2 NOCl

NO + Cl 2 s NOC12

k.
NOC12  + NO - 2 NOCI

K =
[ NOC12 3

[N011C12  I

LLAr [NOC121  = K[NOl[C12  I

d[NOCll  =

at
k'[NOI[NOC12l

d[NOCll  =
dt

k'K [NO 12[Cl,J

9 0 CH 343





%4hmwni5  (3.11) a-,bY

lntA1  = -k,t  + ril”d

Li=h t = 0, [ A 1 = [ A 1 o hl-JltJLu’ulh?di~,  cilfd  = In  [A ]
0

ln[Al  = -k,  t i in[Al  o

LWmadU [Al  = [Alo  z-~I~

unufii [A] lunumr  (3.12) bh?hGhm  ilrri

[B]  = [A1okj  (e-k,t  - e-kl/t)
k;- k,

. . . ( 3 . 1 4 )

. ..(3.15)

[Cl = [ A 1,
k ;  (1  -e-K1 ‘)- k, (1  -e -“l”)..... ( 3 . 1 6 )

kl
’ -k,

CH3  COCH kl
3

l CHz  = CO + CH4

3 C2H4  + co

9 2 CH 343



srlf [Cl  = [Al o (1 -e-kl t,

Cl-l 343 9 3



db = k,  (a-b-c ) . . . ..(3.17)
LE

dc = k2 ( a - b - c ) . . . . . (3.181
FE

b = k,a [I -,-tk, +kp] . . . * . (3.19)
v+k2

c = k2a t1 -e -(k,+k2)tl . . . . . (3.20)
klfk,

kl C2H4 + H20

C2H50H  -

CH3CH0  + H2

9 4 en 343



Br2
1(1_ Br”

Br’ +
H2

k2- HBr

H’  + Br k3
2
-+ HBr

H’ f HBr k4
H2

.3r’ + Br’ k5
Br2

BI-•

Br’

Br*

C h a i n  i n i t i a t i o n  -(I )

C h a i n  p r o p a g a t i o n  -(2)

C h a i n  p r o p a g a t i o n  -(3)

C h a i n  i n h i b i t i o n  -(4)

C h a i n  t e r m i n a t i o n  -(5)

CH 343 95



d[HBrl  = k2[H2][Br1 + k3[H][Br21 - k4[Hl[HBrl
dt

. . . . . . !3.22!

'1Yf steady state approximation

d[H] = 0
dt

= k2[Br][H2] - k3[Hl[Br2]- k4[H][HBr]

. . . . ..(3.23]

dCBr1  = 0
dt

= 2k,[Br21  - k2[Br][H2] + k3EH]tBr2]  +

k4[H][HBr] - 2 k5[Br]
2

. . ..(3.24)

WUnl~ (3.23) + (3.24) dn”

[Br12 = k,  [ Br2 1

k5

‘WXQtk4 [Brl = J2(k,  /kg) [Br2] 4

unwfh [Br] ~uaunl~  (3.23) Ml [Hj

k2(k,/k5]4[H211Br21 %
[HI =

k3[Br21  + k4[HBr]

UYlUfil  LBr] LB:: [H]bMJnl5  (3.22) BCrd

2 k2(k,/k5]'(k3/k4][H21[8r21 4
d[HBr]  = . . . . ( 3 . 2 5 )

dt k3’k4 +, [HBr]/[Br2]

I;  =a 2 k2(k,/k5?(k3/k4)

kb = k3’k4

9 6 CH 343



d[C2H41  = k[C2H61
u‘t

C2H6 2 CH;

CH;
.

+ C2H6 k2 C H
4 + C2H5

*
C2H5

k3 ) C2H4 + H .

H9
.

+ C2H6
-L

H2 + '2"5

H. + C2H; C2H6

b~cl~%  steady-state approximation X’L&

k =

CH 343 9 7





kr = E exp (-  ““5
h RT

CH 343 9 9
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A GL . . ../3.28)

. . ..(3.30)
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n) ~r@~%k&:L~MLQ?‘Wk~  (homogeneous catalysis)

Y) ‘C@K~8~~3ZMWl’a?l&~  (heterogeneous catalysis)

CO + NO
2 ------A  CO2 + NO

NO -t % O2 - NO
2

en  343 1 0 7



I2 -.
kl

) 2 1:

k-l

(I )

I:  + CH3CHO k2 -)  CH3CO’.  + HI (2)

CH3  CO’. k3 CH; . f c o (3)

CHj+ I 2
2 CH3 I + I’. (4)

CH; + HI kg C H4 f I”. (5)

CH31  + HI k6 C H4 + I 2 (6)

hJtl1~~~  Steady-state approximation i)thhJtll3&t613lL!h

_ d [CY3CHo 1 =
d t

kt  I2 l%CH3CHOI

” = kH+. t H+ I+ S 1 . . ..(3.44)

108 CH 343



” = k;+[Sl . . . . . (3.45)

k = ko+kH+-[H+l+koH--[OH-l  . . ..(3.48)

k = ko+kH+.[H+]+kOH-.Kw/[Hf]  ._ . . (.%.ir.q)

vl’ioomtm.4 [H+] = Kw/[OH-l ~UtWll5  (3.48)

CH 343 1 0 9



ma (3.48) ozdw

k = kH+[H+l

logk = l o g  kH+ + log[H+l

logk = l o g  kH+  - pH . . ..(3.51)

k = k OH- [OH-I

K= k OH-  2
[H+l

l o g k  = l o g  koH-.Kw  + pH .  .  ..(3.52)

1 1 0 cm  343



I
PH

NH; + Hz0 - NH3 + H30+

CH 343 111



H30+  + CH3COO - - - - H O +2 CH3COOH

NH; + CH3COO - - NH3 + CH3COOH

H30+  + NH +
3
-HO +  N H2 4

nsn Llld 1lJd nsn

A- + Hz0 -HA + OH-

k = k HAtHAl + kA-.[A-1  . . ..(3.54)

1 1 2 CH 343



k = k HA[HAI + kA--[HA]-
*1

kA-= (kHA+ - ) IHAI . . . ..(3.55)
x1

CH 343 113



C2H50H A1203  ,

3 0 0  -73
c2 H4

+ H20

C2H50H c u

3009:
1 CH3CH0  + H2

C2H4 + H20
300°C

Z C2H50H

CH3-CH2-CH2-CH3  e CH2=CH-CH=CH
2

+ 2H
2

114 CH 343
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G + -A-
kl  ,

G
.

(“W (mJLLvIJ) k-1  -A-

kul’l?zau?a  t?~~lnl~qa9hJ = &5lnimluoon  (deadsorption)

k,p (l-8) = k-, e

e z AP . . . (3.57)
1-8 k-l

8 5

i-z
KP

8 = KP - Kp0

b(l+Kp) = Kp

= KP
l+Kp

. . . (3.58)

. ..(3.59)

1 1 6 CH 343
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s •t E -i?i-~  S E . . . . . . (1 1\
k-l

SE --L &iW~  +  E  .  ..(2)

bWJ?f  Steady-state approximation 51t!m’

v = d[Productl= k2[SEI  .-..(3.66)
dt

LlVlWil  [SE) 91llRUfll7  (3.65) AJh4 (3.66) Pt!n’

v = k2tSI[EI

Bl+(k-,  +ko,),k,
. . ..(3.67)

I
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61 (kwl +k2)  / kl  r%flilfilflJ~  bJL%&  (Michaelis constant, Km) UtXRUTll~ (3.67)

t%Jfl~l RlJlll~bJLn^R~R  (Michaelis equation)

R%Jnl1  (3.67) OlUt?iOUhl  7 h4

” = k2[S1tE10 . . . ..(3.68)
ISI  + K m

K = ( [Elo- [SEl)[SI

[SE]

GlL%lJIHik%i [SE]= [SI[El 0 . . . . . ( 3 . 6 9 )
[SI+K

U?lUfil  (SE] hWl1~  (3.66)

” = k2
[Sl[El

ISI+ K" --.
..(3.70)

”
m a x  = k2tEl

0

UVlUfilWJfll~  (3.71) AJh (3.68) UZ!d

”
” = maxLS1

[SI+K
m

. . ..(3.72)

1 2 0 CH 343



1 K= m-
”

zx[sl+  +-,  ----(3-73)
”
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NO2  Cl
kl
- N02+  cl’t

k-l

NO2  Clm cl %----%a  NO 2 + Cl-2

I (mol.litre-  ‘) 0.00245 0.00365 0.00445 0.00645 0.00845 0.01245
I

k (litre.mole-‘.sec-l) 1 1.05 1.12 1.16 1.18 1.26 1.39

1 2 2 CH 343



'2"6
kl_____$  2 CH;

C"j+  C2H6 k2- CH4+ C H*
2 5

C2H;
k3‘CH+H'

2 4

H*+C2H6 k4- Hz+ C2H;

.
H+C2H; k5

> C2H6

k (dm3.mol  -1 .min -1  ) 0.298 0.309 0.324 ( 0.343 1 0.336 -

WJlU&u”u~frJ& (mol.dmm3)x lo3 0.5 0.7 1.0 1.4 2.0

c x lo3 (mol.dm )'-3 30.8 14.6 8.57 4.60 2.24

&l316~Uh4  x 10’ (mol.dm-3.s- ‘) 20 17.5 15.0 11.5 7.5

%%hu?ruMl  Vmax L~R~&WlffbJL~Fi~~  (Michaelis constant, K)

CH 343 1 2 3



E + S  -!?-A  X E + P

k2

E + I
k4 \ E I

c
k5

“Gii [Sl >>  [ E l
0

UP’.  [II >>  [El0

tlalZ.J~U~4Hu@ (tom) 1 228 2 5 0 1 273 318
I

tam  (s) 1 200 (400 6 0 0 1000

1 2 4 CH 343


