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APPENDIX 1

CALCULATION QF THE PARTIAL PRESSURE DEPENDENCE FOR
CAREON MONOXIDE AND HYDROGEN IN A DILUTED-BED,
PSEUDO SLURRY REACTOR




2€1

26

A rate equztion proposad by Vannice®  was wsed in “his investi-

ate the nartial pressure Zependancies o7 nydrogen and
carbon monoxide for the hydrogenation of carbon monoxile over an iron-
manganese catalyst in a diluted-bed, pseudo siurry reactor. The rate

. . 2 .
equation proposed by Vannice 6 was given by:

A -E_/RT X = ¥
Ae ~a PH2 HCO

= -
At low carbon monoxide conversions this equaticn can be written as

follows:

= X Y
X K PH2 PCO

where X is the carbon monoxide conversien and K is a constant. If
the hydrogen partial pressure is fixed, this equation can be further

simplified as follows:

- ) Y
X = K pCO

or upon taking the natural logarithms
]neX = 1neK *ylnepco

where K' is a constant. The plot of 1neX Versus 1nePCO should cive a
straight line and the slope of this 1ine should give the exponent for
the carbon monoxide partial pressure in the rate equation, If the
partial pressure of carbcn monoxide is then fixed, the same

technique can be used to calculate the value of x in the rate

equation.



202

The cartial pressure of hydrogen wes mzintained constant at
1800 «Pa during the exceriments conducted to ceisrmine the carhon
monoxide partial pressure decendence in tne rate expressicn., Tne
exponent for the carbon monoxide martial pressure was determined to

be -0.091 from the data preserted in Table I-1 and plotted in

Figure I-1. The eguation of the 1ine in Figure H-1 is given by

X = 2.599 - 0.091 1nePCO

The partiel pressure of carbon rinoxide was maintained constant at\
900 KPa in a sezond series of experiments conducted to determine the
hydrogen partial pressure dependence in the rate expression. The
expenent x for the hydrogen partial pressure was computed tc be

1.196 from the data presented in Tabie I-2 and plotted in Figure I-2.
The equation of the line in Ficure 1-2 is given by

1neX = 7.003 + 1.196 1nePH2

The data presented in Tables -1 and I-2 and plotted in Figure

[-1 were obtained by interpolation of the data plotted in Figure £4.
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Figure I-1

Dependence of Carbon Monoxide Conversion on
Carbon Monoxide Partial Preséure at

Fixed Hydrogen Partial Pressure
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Figure 1-2

Dependence of Carbon Monoxide Conversion on
Hydrogen Partial Pressure at Fixed

Carbon Monoxide Partial Pressure
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