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k
A + B ---3  c (1.3)

a A + b B  -----+?,G+hH (1.4)

dCA1 dCB1 dCGl dCH3
-dt  f --- 3d!t +dt  ’ +dt (1.5)

1 :3



1 4 CH 343 (H)





% onfi d(AG")
-x-- = -AS0 (1.10)

AGo  = AHo + T %$ (1.11)

AGO = -RTInK (1.12)

d(AG")
---a?--  =

d(In  K1-R In K - RT dT

d(in K) AH0
dT =-

in2

(1.13)
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d( In k, ) d(  111  k- , i
_ AH0-_-_-.  -

dT dT
(1.17)

up?

( 1 . 1 8 )
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dfln  k)
Ea~-

dT
= --

RT'

- E
Ink =

a
-iiT

+ dlfidl

(1.19) *

(1.20)

-Ea/RT
k = Ae
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V = k Cef ( 1 . 2 3 )
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dh  xl
v = ----.  = k

cft Il.251



Exl = kt + c

x = kt Cl.271

[x01
t = t l/2 b&l  Cxl  = y---

sx I0t l/2 = 2k (1.28)
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1.3.4 d$%&&I&  (First-order reaction)

k
A,------+B (1.29)

CKXI
clt IdCal-[xl) (1.30)

-In (Esl-Cxl)  = kt +  c (1.31 )
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kt l/2 = In2

t
0.693_-._

l/2 = ]( (1.34)

I. 3.5 II$%II&I&I~OQ  ( Second-order reaction )

2A ---3 B (1.35)
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A + B  __3  C

dCx7
z---=

k (Cal  - Cx1j2

dCx1 z
( C a l  - Cx112

1
’( C a l  - [xl)

k dt

kt+C

1
(la1  - [xl)

= I&, + ‘-
[al

(1 .36 )

(1 .37 )

(1 .38 )

(1 .39 )

(1 .40 )
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kt = Cxl
CaNCal  - [xl)

(1.41)

t 1
1/2 =

- - -
kial

(1.42)

CKXI--- =
dt

k(ral  - 1xl)ClbJ  - [xl) (1.43)
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dEx1
( C a l  - CxlNCbl  - [xl) =

k dt (1.44)

-1
(Ebl  - C a l ) In (Cal-[xl)  - cCa,-:b,j In (Cbl-Cxl)=kt  +  C (1.45)

wm%lnril  L$D t = 0, Cxl = 0

c q
( C a l  ! Cbl)  In z

bbP1udilPlni%  (I_ 46)  a~hUnl%  (1.45)

In(Cal  - [xl) Cal
(Cbl  - cx3) =

(Cal - ~bl&t.  + In m

(1.46)

(1.47)
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dCHBr1 kCIi,1CBr,11’2= __---..--__
dt 1 + l~‘(CHBrl/CEr,l)

(1.48)

(1.49)

ester + water ----------t  orgarlic  acid + aicohol



&ml r%“a = k' Cesterl

k
-J.-A

A - Bvk
-i

( 1 . 5 0 1
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di. B 1
t-  =

k,IA!  - k ,IE1
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dCB1 k,  EAJ(  [BeI-CB3  1

dt=- me1
(1.55)

CA01
-ln(CBel  - CBI)  = k,  CB t + c

e
( 1 . 5 6 )

&%a  t = 0 CBI  = 0 ?l?%  C q In EBe  1

1
CAJ

In [Be]-[B]  =  kl w t +  In CBe3 (1.57)

(Sequential Reactions )

kl %
A  -----+  B -+ c (1.581
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CAJ = CA1  + CBI + CC7

-dCA  1-__- 2
d t k,  CA1

TiGan=mi4am~s (1.60)

CA7 = CA 7 e-k8
0

dCB1
--K = k, [AI - k,  [Bl

dCc1
d t - = k,  IBI

CH 343 (11)

( 1 . 5 9 )

(1.60)

(1.61)

1 1 . 6 2 )

( 1 . 6 3 )
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dCB1 -kit
_._

dt
+ k2 CBI  = k1  CA01  e

CBI =

Tlfi&lfll3  c 1.59 )

[Cl = CA01  - CA1  - CR1

( 1 . 6 4 )

(1.651

( 1 . 6 6 )

(k, e
-kit

- k, e
-k2t

) ( 1 . 6 7 )
2 !
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( law of mass action) b'll~::b%JUhl~

ax ccxl 1,=
aA  %

‘A  ‘B
CCJ = K CCAICCB1  y--

x

(1.69)

(1.70)
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m1sJ  L $2
7il 7i3

= k’CCJ  = k’K  CC,lCC,f  ‘y-
x

Cl.711

A-nal  La”? =  k  IC,lK,3 11.72)

!ogr  = -A %+ z- 9-r ( 1 . 7 4 )



‘A ‘B
l o g  - - - -  r -AL$  + g - : z,+  zt3 )” IK = zA--,z,lr (1.76)

x
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1.4.2 %flmimRaln  (Relaxation Methods)

(CC01  - CCtl) = (CC01  - CCo13)(1  - exp - 4 )
I 1

aln K(-1 AH0
aT P q RT2

(1.80)
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AV"
T= E

AM
E

(1 .81  )

( 1 .82 )
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E = f cv2 (1.83)

AT = (1.84)

-A d Y
AT = yFylbWB1nu

T = dl~~~amnm%bawh  (heating time constant)

L RC= 2

R = diRai%J~7PdP1lMO9dl%Raalu
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kf--A
A+B\* C

b
(1.85)

- 1z q E;b + (CA1 + CBl)kf (1.86)
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