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Water Gas Shift Reaction Research of the Synthesis Gas
for a Hydrogen Yield Increase

Minkyung Kim*, Jaeho Kim, Woohyun Kim and Seehoon Lee**

Automobile Shredder Residue (ASR) is very appropriate in a gasification melting system. Gasification melting system,
because of high reaction temperature over than 1,350°C, can reduce harmful materials. To use the gasification processes for
hydrogen production, the high concentration of CO in syngas must be converted into hydrogen gas by using water gas shift
reaction. In this study, the characteristics of shift reaction of the high temperature catalyst (KATALCO 71-5M) and the low
temperature catalyst (KATALCO 83-3X) in the fixed - bed reactor has been determined by using simulation gas which is equal
with the syngas composition of gasification melting process. The carbon monoxide composition has been decreased as the WGS
reaction temperature has increased. And the occurrence quantity of the hydrogen and the carbon dioxide increased. When using
the high temperature catalyst, the carbon monoxide conversion ratio (1-COou/COin) rose up to 95.8 from 55.6. Compared with
average conversion ratio from the identical synthesis gas composition, the low temperature catalyst was better than the high
temperature catalyst.
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Table 1. KATALCO 71-5M (HTS)

Physical properties Chemical properties

Form Pellet Fe:03 88 wt/%
Diameter 5.4 mm Cr,03 9 wt/%
Length 3.6 mm Cu0 2.6 wt/%
Bulk density 1250 kg/m’ S <0.025 wi/%
Av, Crosh strength 140 kgt o’ <10 ppmw




Table 2. KATALCO 83-3X (LTS)

Physical properties Chemical properties
Form Pellet Cu0 51 wt/%
Diameter 5.2 mm Zn0 31 wt/%
Length 3.0 mm Promoters 1.0 wt/%
Bulk density 1380 kg/m’ Al,03 Balance
Av, Crosh strength 190 kgf
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Fig. 1 Water-gas shift reaction system

Table 3. Experimental flow

A& S (ml/min)

Ho 14-28

(00] 58-72

CO» 50-58

H.0 55mg/min(H.0/C=2.5)
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Fig. 2 The gas composition from temperature change in the WGS
reaction (@:H,, A:CO, W:CO,, 4:CO conversion)
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Fig. 4 Gas composition and CO conversion ratio of low temperature
WGS experiment (@:H,, A:CO, HM:CO,, #:CO conversion)
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Fig. 3 The reaction conversion ratio from H, and CO concentration
change (400C,®:H,, A:CO, M:CO,, 4:CO conversion)
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