e G QL
Aibal) 4 jal



s ESLL il
et S !

L=1+1

H2+Iz : 2 HI

H2+Iz ﬁ 2 HI

t b Jo il dus pu

.A+B=AB
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B A

AT=1, - 1)

. AC=C1—C2
V=_ C,-C, _ AC
T,-1T, At
\%
dr dC
V:iﬂ
dt
. dC/dTr <0

: Order of chemical reaction ddleaudd! Ol Az yd 9i 4 po
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. Molecularity of reaction

. Order of chemical reaction

Ci2 Hy; Oy + H,O = CgH 1,04 + CcH 1,06
Ci2 Hyp, Oy

Trimolecular

. First order reaction

(CH;C0O), 0 +2 C,H; OH — 2 CH; COO C,H;5 + H,0

dx / dt =kC,
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First
Unimolecular order
=K [A] eeee.
»  =k[A]’ or k [A] [B]
»  =k[A]’ or k [A]* [B] or k [A] [B] [C]
nA+mB——pC+ ...
B A
E
dt
& _y [A]" [B]™ =K. [AB]™™
dt
(n+m)
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(a - x)

o ke=|

(n+m)

: First Order Reactions (9% d i S lsd

(a) A—
/
(t)
dx dx — .
Y 3 a(a—x),ak(a—x) =
X _dt;dt= 9
a—x (a—x)
(2303 )
dx
ja_x =k [at
dx
=—log.(a—x) + «C»
(a-x)

solog.(a—x)=kt—C

X = t=

1 1
e 0— —log.a=C -.C=— log. a
k g k g



=— — log. (a—x) + — log, a =lloge 2
k a—-x
OR k=1 log, 2 ; kt = log, —
a—x a-x
1 a
k= — logi +logwe = —— logy
t — a—Xx

. Unimolecular Reaction

x=05a
1 a 1
k=-log— = — log?2 t =
t g Sa t g
. (a)
t m(a—Xx) k

-342 -




: Reaction of the Second Order AgLit ad i &ielsd

A+A — C+D+E+..

A+B — C+D+E+..

(a)
: (1) (a—x)
dx 2
Ss—=k@-x)(a-x)=k(a-x)
dt
L S
(a—x)2
k
dx =J- dt
(a—x)2
I _ke+c
a—x
c=1": x=0;t=0
a
! =kt+l or ! —1=kt
a—x a a—x a
'.a_a+x=kt or X =kt
a(a—x) a(a—x)
1 X
or -— =
t a(a—x)
k=1 _ X
t a(a—x)



%=k@-gm-m

ke 1 1 P@-®

t(a—x) “ a(a—x)

. x=0.5a

X

= | -

a(a—x)

: Third Order Reactions AL 4 I &L

3A=D+E+F
2A+B=D+E+F
A+B+C=D+E+F
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(t) (a)

(a-x)
dx 3
— =k(a-x)":
" (a—x)
dx
= kdt k
'[(a—x)z I
I _ki+cC ( )
2(a—x)’
x=0 t=0
1 1 1
C _ — — —_—
2a’ 2(a—x)* 2a’
_ 1 1
2(a—x)* 2a’
k=L %—iz = 1 X w
2t {((a—-x)" a t 2a°(a—x)
AL A0 b S LD e Ollas Yo
x = 0.5a
K= 1 % xgla—x)2
t 2a”(a—x)
e OSLS 108151 L
2a”.0.5a.0.5a k a k a ka
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: Zero order reactions e 4 o OYe LD

.x=kt+1 dx/dt=k :

: Detemination of the order of Reactions Jelill| 4y dudad

- Integration Method ( ) (1)
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600 312 157 72 3 (A1) a3
(a-x)
0.0228 | 0.0348 | 0.0512 | 0.0656 | 0.0916 .
s alaly
k
a=0.0916
a
k=1 X a—x
% aa—-%) | k= 2.303 logyo a
a—Xx
0.0601 0.00462 0.036 | 0.0656 72
0.0558 0.00370 0.0404 | 0.0512 | 157
0.0551 0.00308 0.0568 | 0.0348 | 312
0.0549 0.00231 0.0688 | 0.0228 | 500
k

(2)



initial concentration

. (n-1)

Lt
a aAp
1 1 _al” [ a, "

S tho 3 ta - N S tz/tl = -3 tz/tl = —
a, a, a, a,

n

340.5
288 102
140

288=a, 340.5=a,

- 348 -



. 240 = tz

(340.5)““ _ 140

102=t, :

288 102
340.5 140
“1)xlog 2 =]og ——
(n ) 08 288 o8 102
m-1)x0.0727=0.1375 .. n=2.89
(t)
(p)
250 500 750 p-mm.
950 235 105 t-(min)

a = 500 : a = 750

n—1
a, _t,
= or
(Az) t,

_ —los 235
(n—1) log 1.5 =log 233/ _
0.1741 (n—1)=0.3499 n=2.9
tz =950

- (500 ) = 9501253

(n—1) log 2 =1log 950 — log 235

tl =235

0.3010 (n - 1) = 0.9099
- 349 -

n-1
750 _ 235
(2] = s

a

tz =235 tl =105

=500 a,=250



n

. Alternative method

(3)

(a) (t)
ta= ta l
a
ta’= ta iz
a
37.5 79 707 () AN bl
83 84 84 (A8) adl dial (4
(t)
p (mm) 450 400 350 300 250
t (second) 75.5 85 97 112.5 136
(a) (p)
(t) (
pXxt=
p 450 400 350 300 250
t 75.5 85 97 112.5 136
=pxt | 33975 | 34000 | 34950 | 33750 | 34000
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(t) (

(a - x)

de,/dt = kC,"

p Xt

. Graphical Method 4)
) (x)
dx
a ( )

. dx/dt =tan O 0

dx/dt
. (a-x)
(a - x)’ unimolecular
(a-x°
(5)

dc/dt

de,/dt = kC,"

de, dc% _lc, ! n
at  /dt c,

log de, at log dc%t =n (log C, —log C,)
or n = log(dc, / dt) _log(dc, /dt)
logC, —logC,
Ostwald's Isolation Method : (6)
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active mass

mA +nB=pC+¢gD +....
A

B A
(. m)A

.(n+m):

: Reversible Reactions : dusSal! &l Lol

CH;COOH + C;HsOH — CH;COO0C,; Hs + H,O

-~

B (90%)
A

S, C10%)
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KOH CH, : CH,
CH; CH, Cl1

kon >CH;.CH, OH

: Successive reactions dud il | &Ll

B C A
A—- B —C
(aA - B (b)B > C
(b) (a)
. (b) C A

2NO + H2 — N2 + 2H20

(a) 2NO + H2 = N2 + H202 (b) H202 + H2 = 2H20
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HzOz +2 HI= 2H20 + Iz

(a) H,0 + 1= H,0 + 10™ b)) 10 +2H +1=H,0 + 1,

0.5

b Ldas (o LT Aty g

Naz 8203 +2HClI — 2NaCl+ HzO + SOZ + S
0.3 0.2 0.1

100
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b Lubes ALSH Jad 59308 s

Hydrolysis of Methyl Acetate : -1

CH;.COO CH; + H,0 — CH;.COOH + H;COH

N/2 20
1 25 20
2
( CO, ) 30 — 20
N/2
2
..30 20 10
Too Tz T]
too tz t1
2.3 Too-T
k= I !
t,—t, 2 TeoT,
k
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HCI
. Teo—T, Teo—T,

N/2
N/2
-2
N/20
(60 )
50
1 3
N/20 10
N/20
(x)
t
a (a - x)
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CH3COOC2H5 + NaOH —— CH3COONa + C2H50H

K =2.303/t log;, x/a (a — x)
.t x a k

: Catalysis jmasl|

()
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()

-1
2S02 + 02 + (pt) —_— 2803 + [pt]

-2
N, + 3H; + [F2.03] —— 2NH; + [F,.03]

-3

R ok 2829 B 6 ) 101 NS ALY ol gl
-1
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2.5

C¢ Hs COCl1 + AICI = Cg¢Hs COCIL AICI
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(ii)

a0, . H, O+ CO ceeee (1)
HCOOH
H, + CO, eeeee (D)
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. Catalytic poisoning
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. Activation of Catalyat -8

Promotor or Activator

Activation

. Autocatalysis
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++

¢ | puend | ool

¢ ]| S0 ) ol S Ll

-1

A+ B=AB

A+ K = AK
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(AK+B=AB+K):

i— Cz H5 OH + Hz SO4 — C2 H5 HSO4 + HzO
i — C,HsHSO, + C,H;OH — (C,Hs) O, + H; SO,

(CeHsCOC4Hs)

i) Cs Hs COCl + AICL, — C4Hs COCL. AICI,

ii) C4HsCOCL. AICL + CgHg — (C;Hs) CO + HCI + AIC,

Cs Hs COCl. AICI;

: The adsorption theory : -2
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. Ni-Ni—Ni—Ni—Ni ....

. Ni-Ni—Ni—Ni—Ni ....

«« Ni-Ni—Ni—Ni—Ni ....

. Ni-Ni—Ni—Ni—Ni ....
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XH

H,O=H"+ OH ;. H,0+H =H;0"

C2H5 OH + H+ = C2H5 OH2+

C,H;0OH," + CH;COOH = CH;COOC,H; + H + H,0
(taken by water)

 33mdler algaS Ciled 30¥ 1
¢ 530 JalgaS it 3531 O ges
-1
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)

.(°40 - 30
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(R

)

(

-10
-11
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