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solid surface
(6.59)

Combining above relations,

RAds =1§PA (l_eA _eB)
Rpes of gas A is proportional to fractional surface coverage of gas A.
RDes o eA

Ry, = k0

l as
/rafe of adsorption becomes equal to rate of desorption of g

(6.60)

At equilibrium
dag 8lven below

RAdG . RDel-

(6.61)
kP, (1- 6, -65) =k,0, gsure of 8% b

’ ' 1 to pre
indfralc':;“he rate of adsorption of gas B is directly proportmnal p
10n Of aVailable site& :
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Combining above relations,

Rate < P, (1-0, ~0s)

Rw'

_k,Py (1-0, ~0y) e

'I:he rate of desorption of gas B is proportional to fractional surface coverage

of gas B.
: R, =9
_ = (6.63)
. Atequilibrium,
| Rps = é'nu
k,P,(1-6, -0;) =k,0; | (6.64)
k0, = k,P, —k,P;0, ~kP;0;
k0, +k,P,0; = k,P, ~k,P;0,
05 (k, +k,P; ) = k,P; —k,P;0,
65 = ki “flk;:) (6.65)

By.putt»ing value of 68 from equation (6.65) into equation (6.61), we get

k.8, =k,P,
k8, ~%.D,
K0, =k,
! e kP,

k.8, =k,P,

k0, (k, +k,P, )= kk,P, (1- 0,)
kB, (ky +k,Py) = Kk P, ~k k,P,0,
k,GA (k4 +k,Py ) il k1k4PA6A =kk P,

1-6, _k3PB(1—eA)]

. k, +k;P,

[k, +k Py (1)~ (k, +k,P;)0, —k,P; (1) +k Py (6,)
i k, +k,Py

k4'+%—k49,a + kP, - k Py - k6,

: { oy hkgPy

-k4 —k49A

gk4 * kSPB

k,(1-0,)

[ RSP,




/-—-_ S
: 9A {kz (k4 - k3PB ) * klk“PA} vl k.p ’ SU”.CQ Chem -4
1% A

eA = k ; klk4PA
3 | 2(k4 +k3PB)+klk4PA
+
 Divid ik, . (6.66)
- Divide numerator and denominatoy by koks, we get
'k
§) EL -
— 2
)= |
Res ok (6.67)
1+32P +Lp :
e e |
K, . : :
= a = Adsorption coefficient for gas A
2
k : .
= b = Adsorption coefficient for gas B
4
So, equation (6.67) becomes
- aP, : (6.68)
A 1+aP, +bPy
: ' _ : t
By putting value of 6 in equation (6.65) from equation (E88)wa e
k3PB i aPA }
e e 1 S T

—1+9PA/+bPB—9PA/]

k.
3, kB, | 1+aPs*bPs
: I 6.69)
b, [ 14bh ] (
BB = k4 +k3PB 1+aPA +bPB 69)by :
n o : 6.
* Divide numerator and denominator of equaftfon (
| T
b, [t
4
sl k,  k;Ps 1+aP, +bPs
i, SR oy
k, ki
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' _!(_‘1 =b. So

As we know, k,

bP, 1+ bPy J
=1+bPB 1+aP, +bPy

05
0, = by (6.70)
B 1 %aP, % bh,
Equation (6.68) and (6.70) can be used to find 64 and 6.
According to equation (6.68) and (6.70) adsorption of gas A and B depends

upon the adsorption coefficients of gas A and B, and on the pressure of gas A and B.

@

1y

(iii)

When both gases are weakly adsorbed then, 1 + bPg + aPA o 1. By putting
this in equation (6.68) L ,

6, =aP,
0y « Py

v

By putting above approximation in équation (6.70), we get
O = bPB
By c P

It means that when both gases are weakly adsorbed then adsorption of one
gas is not affected by the other.

When gas A is strongly adsorbed then, 1 + bPg + aPa =~ aPa. By putting this

approximation in equation (6.68), we get ——

a]?f

6, =%

8, =1= Constant -

Similarly by putting this approximation in equation (6.70), we get

bP,
9.
> aP,
P,
O ok
BxPA

other gas.

B el )+ ey 4P, ~ aPue Py By
putting in equation (6.68) —_—

3 aP,
* B, +hP,




By putting above aPProximat;
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b L bR

B

e e
¥ aP, +bPB

So, when both gases are

strongly affected by the Strongly adsorbe

Presence of the ot;ixet:1

en e
xtent of adsorption of gas is

Generally following steps are i vt al PR
olid surface olved in cata) . '
S Yuc reaction of two gases on
0 Diffusion of reactant towardg solid surfac
e

() Adsorption of reactant on solid surface
(i) Product formation after Interaction of reactants
(iv) Desorption of product

W) Diffusion of product towards gas phase

; Catalytic regction of two gases on a solid surface can take place by one of the
following mechanisms: Langmuir Hinshelwood mechanism or Eiley-Rideal
mechanism

6.8.1 Langmuir-Hinshelwood Mechanism

Langmuir Hinshelwood mechanism involves the following steps
1) Diffusion of reactant gases towards solid surface of catalyst.
()  Interaction of adsorbed reactant gases on catalyst surface.

(1) Product formed after interaction of reactants.
5 5 : ] 17
(iv) Desorption of product occurs, which 1s followed by diffusion of produc

towards gas phase.

e Form of Chemical

Steps of Langmuir Hinshelwood Mechanism in th

Equations

__Rawn 5 A
(Ads)
A(gas) Rppeu(a)

According to Langmuir
Proportional to fraction of surface cover

Rate of reaction oc 0a




