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Kinetic Analysis of Water Gas Reaction

Juro Hoerurt

Abstract
The steady rate of the catalysed water gas reaction, CO+H ,0=C0,+H,, in the

presence of magnetite catalyst, was analysed under the assumption that the reactant
gas diffused from the gas phase of the humogeneous composition through a diffusion
layer of uniform thickness toward the catalyst’s surface, while the resultant diffused

tack reversely and that the renction procceded as a single elementary reaction,

H+ H*
N/ H—H
0~ C*=0- _ |, 0 =C=0
Fer O~ Fet Fet O- Fet

on a site consisting of three adjacent jons Fe*, O- and Fe*, which was otherwise
capable of adsorbing H,0 or CO,.

The conclusion was that the catalyst’s surface reaction was controlling at lower
temperatures, the logarithm of the rate » runuing linearly with the reciprocal of the
absolute temperature 7 with some breaks, the inclination of log v against —1/7 dec-
reasing step Dby step with increasing temperature, until log » ran flat, when the
diffusion of CO governed the rate, under the usual condition of excess H,0 in the

reactant gas, and then the inclination became negative at higher temperature, 4 log
1

v/d <}‘M; equalling half the heat toning of the water gas reaction, when the back dif-

fusion of the resultant was controlling.

The temperature of the last trangition of tle controlling step was caleulated at
1300, 1700, 2200 and 2700° K respectivery for the mol ratio 1, 2, 3 and 4 of H,0
and CO of the veactant gas, which showed that the reaction was controlled by diffu-

sion, if at all, only of CO at the practical condition.
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