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Attrition Characteristics of WGS Catalysts for SEWGS System
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Korea Institute of Energy Research, Daejeon, 305-343, Korea

Abstract >> Attrition characteristics of WGS catalysts for pre-combustion CO, capture were investigated to check
attrition loss of those catalysts, to check change of particle size distribution during attrition tests, and to determine
solid circulation direction of WGS catalysts in a SEWGS system. The cumulative attrition losses of two catalysts
increased with increasing time. However, attrition loss under humidified condition was lower than that under
non-humidified condition case for long-term attrition tests. Between two catalysts, attrition loss of PC-29 catalyst
was higher than that of commercial catalyst for long-term attrition tests. However, the commercial catalyst generated
more fines than PC-29 catalyst during attrition. Therefore, we conclude that the PC-29 catalyst is more suitable
for fluidized bed operation if we take into account the separation efficiency of cyclone. Based on the results from
the tests for the effect of humidity on the attrition loss, we selected solid circulation direction from SEWGS reactor
to regeneration reactor because the SEWGS reactor contains more water vapor than regeneration reactor.
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Table 1 Summary of WGS catalysts’ characteristics

WGS catalyst Commercial PC-29

Supplier - KEPCO RI

fines of commercial +

Main component SUpPOTt=(63%-+35%)

CUO, ZHO, A1203

Preparation method| Crushing, sieving Spray drying
Shape Irregular Spherical

Bulk density 1229 .8kg/m’ 752.6kg/m’
Particle size range 106~212um 106~212um
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Fig. 3 Microscopic images of (a) Commercial and (b)
PC-29 catalysts
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Table 2 Summary of experimental conditions

ASTM D5757-95

commercial, PC-29

Experimental apparatus

WGS catalyst

Initial loading [g] 50

Pressure [bar] 1
Inlet gas [Nl/min] N, 10
1, 5, 10
humidified / not humidified

Sampling time [hr]
Humidity
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Fig. 4 Cumulative attrition loss versus total attrition time
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