Overall:
MCH —— TOL+3H;

Sequence:

MCH + s —— MCH-s m

MCH-s —— MCHe:s + H; (1))
MCHe:s —— MCHde:s + H; (n
MCHde-s —— TOL:s + H, (V)
TOL:s =< TOL + s V)
Derivation:

From step-II, it may be written as
(—1a) =k, Cps =K, -Cps - Pc (rds) 1)

We need C, and C, SO

From step-I, -111, -1V, and -V Eq. 2, Eq. 3, Eg. 4, and, Eq. 5 may be written, respectively
Cas =Ka-Pa-C (2)
Cee-p
C — Es C 3
D-s K3 ( )
Cgs' P
C — “Bs C 4
E-s K4 ( )
Cps =Kg - Pg-C ®)

Where, Kjis adsorption equilibrium constant of toluene which is reciprocal to the

desorption equilibrium constant for toluene

Using Eq. 4 with Eqg. 5, it may shown that

C 5 K. - 'Cs .
CE-s — BK pC — B p7< pC (6)
4 4




Using Eqg. 6 with Eq. 3, it may shown that

CD‘s — CE~s ) pC — KB " Pg 'Cs : pC2 (7)
K, K, K,
Kg-Pg-Cs- pi
(-ra) =K, - Kp-pa-Co—k,- K, K,
(-r.) =k, K, -p,-C, | 1- K2 Ks P -Pc ®
A 2o TR Ky K Kz Ky py
Now, K = ke L(A ' E?’ Ky , 50 Eq. 8 becomes as follows
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(_rA)Zkz‘KA' pA‘Cs '(1_%] (9)
Site balance:
C; =C,+C, +Cpg +Cp, +Cp¢, (10)

Inserting corresponding expressions in Eq. 10, it may shown that

2
CT =CS+KA~pA.CS+KB.pB.CS+KB'pB'Cs'pc +KB-pB-CS-pC
K;-K, K,

2
CT=Cs.(1+KA.pA+KB.pB_i_KB'pB'pC +KB‘pB'pc]

Ks'K4 K4
Ks P P’ Ko Ps-Pe )|
Cs:CT'(1+KA'pA+KB'pB+ BK3-BK4C + BKj C] (12)

Inserting Eq. 11 in Eq. 9 and writing C; -k, ask, it may shown that

3
Ps - Pc
k-K..p..|1- P8 PFc
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KB'pB'pc2+KB'pB'pc
K, K, K,

J (Final form)

(_rA):
(1+KA- Pr+Kg-pg+




