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Effects of Bed Insert Geometry and Shape of WGS Catalysts on CO
Conversion in a Fluidized Bed Reactor for SEWGS Process

HOJUNG RYU'", HANA KIM'?, DONGHO LEE', DALHEE BAE', TAEKSUNG HWANG?

'Korea Institute of Energy Research, Daejeon, 305-343, Korea
Department of Chemical Engineering, College of Engineering, Chungnam National University, Daejeon, 305-335, Korea

Abstract >> To enhance the performance of SEWGS system by holding the WGS catalyst in a SEWGS reactor
using bed inserts, effects of insert geometry and shape of WGS catalysts on CO conversion were measured and
investigated. Small scale fluidized bed reactor was used as experimental apparatus and WGS catalyst (particle and
tablet) and sand were used as bed materials. The parallel wall type and cross type bed inserts were used to hold
the WGS catalysts. The CO conversion with steam/CO ratio was determined based on the exit gas analysis. The
measured CO conversion using the bed inserts showed high value comparable to physical mixing cases. Moreover,
gas flow direction was confirmed by bed pressure drop measurement for each case. Most of input gas flowed
through the catalyst side when we charged tablet type catalyst into the bed insert and this can cause low CO;
capture efficiency because the possibility of contact between input gas and CO, absorbent is low in this case.
New bed insert geometry was proposed based on the results from this study to enhance contact between input
gas and WGS catalyst and CO, absorbent.
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Nomenclature
LA 2
U : gas velocity, m/s
Upr : minimum fluidization velocity, m/s 34 231 A7) s gk, 2A7FAS A7k
APy, : bed pressure drop, mmH,O ST AELS AT <] Aeblaspe

P H(IGCC, integrated gasification combined cycle)
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Table 1 Shape, size and bulk density of particle and tablet
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Shape/size 32 mm O.D.
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Bulk density
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Fig. 3 Schematic of bed inserts, (a) PW-0075, (b) Cross-0075,
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Table 2 Summary of experimental conditions

Case No. 1 2 4 5
Physical
Insert T PW-0075 | Cross-0075| Cross-2000
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Catalyst shape| Particle Tablet Tablet Tablet
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