CHAFTER 3

THERMODYNAMICS OF REACTIONS
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where a,b,c,d = constant
i = temperature in Kelvin
Cp = heat capacity in cal/mole.K

The value of the constants are show in table 32

Table 3.2(12)

e constant

Substance cx105 dxlO9

Ethylbenzene 0.003 2395

St ; 4. 354 .150 22.0

H :rene // ﬁ\\k\\\ 02563 0 2279
- Hydrogen 5 LG5 . =0
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Table 3.3

The calculation data

T (K) .AGT(R) (cal) 1n Kp Kp

500 14,070.7 -14.1628 7.066x10_7

600 11,062, 20M0p | -9.2792 9.33x10°°

700 QO 5.7596 3.1524x10 3

800 11024 4.49x10" 2

900 0.3584

1000 99 1.8963

1100 7.4278

1200 2435 28,1851
60.653
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3.2 Determination the rate of equilibrium conversion

In the equilibrium conversion, we can determine
the conversion of the reactant from the relation of con-
version and the equilibrium constant. The equilibrium

constant can be calculate om the thermogynamics data.

The rel f ; s - conver51on and the

equilibrium con

(8)

where K = equil it con
P
r = conver515ﬁ§=‘fﬁ lbenzene
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d og:ﬂation of the ethyl-

Generaﬂl

benzene to styr the rea ion always occurs in the case
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The dlluent added the system caps, be malnly ategorized as
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example, inert gas, HZO
2. The diluent reacting with ethylbenzene, for ex-

ample, C02, SOZ'
a. In the case of the diluent not reacting with
ethylbenzene such as steam. The reaction is

—_—
C6H5CH2CH3 + HZO _ 6H5CHCH3 ¥ H20 + H2
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The relationship between the conversion and the equilibrium

constant is

K = x2p (9)

p (1-X)(1+X=r")

where r' = mole ratio of steam to ethylbenzene

b. In the cHE diluent reacting with the

ethylbenzene such eaction can be written as

C6H5C- . Co CHCH, + H

,
\
CHCH2 + HZO + €O

The relationshfip -Ween ‘ rsion and the equili-

brium constant
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where r" = mol dioxide to ethylbenzene
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Table 3.4

Equilibrium conversion at various temperature and diluent

ZX
T (K) K
P P_p=latm PEB=0.067atm PEB=0.018atm PEB=0.067atm
_ 4 A 0)/HE HZO/EB=17.69 COZ/EB:13.86
500 7.067x10’7 0.36 5:1%
600 9.33x10‘5 4.00 24.39
700 3.152x10“3 21.61 62.39
800 4.49x1o'2 59.34 91.62
900 0.3584 88.77 98.68
1000 1.8963 97 .45 99.74
1100 7.4278 99.32 090.93
1200 23.1851 99.78 990.08
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FIG 3.3 EQUILIBRIUM CONVERSION AT VARIOUS TEMPERATURE AND DILUENT
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