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Minimization of Carbon Monoxide in the High Efficient Catalytic Shift for
Fuel Cell Applications

Heon Park - Seong-Cheon Kim - Young-Nam Chun'

BK21 Team for Hydrogen Production - Department of Environmental Engineering, Chosun University

ABSTRACT : The generation of high-purity hydrogen from hydrocarbon fuels is essential for efficient operation of fuel cell. In general,
most feasible strategies to generate hydrogen from hydrocarbon fuels consist of a reforming step to generate a mixture of Hp, CO, CO;
and HO(steam) followed by water gas shift(WGS) and CO clean-up steps. The WGS reaction that shifts CO to CO, and simultaneously
produces another mole of Hy was carried out in a two-stage catalytic conversion process involving a high temperature shift((HTS) and a low
temperature shift(LTS). In the WGS operation, gas emerges from the reformer is taken through a high temperature shift catalyst to reduce
the CO concentration to about 3~4% followed to about 0.5% via a low temperature shift catalyst. The WGS reactor was designed and
tested in this study to produce hydrogen-rich gas with CO to less than 0.5%.

Key Words : Fuel Cell, High Temperature Shifi, Low Temperature Shifi, CO Concentration
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Fig. 1. Schematic diagram of the water gas shift.
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Table 1. Experimental conditions of the water gas shift

Conditions| GHSV(h™) | Hy/CO ratio |Steam/Carbon ratio Temp.(C)
Range
0~ 1~4 1.5~ 300 ~4
(Wrs) 1200 ~2400 5 80
Conditions| GHSV(h™) |CO conc.(%)|Steam/Carbon ratio Temp.(C)
Range
~ 4. 6~11. 195~
(LTS) 1980 ~3435 0 3 11.7 95~230

Table 2. Experimental data for standard condition of the water

gas shift
Variable G(il?)\/ T(e?;) Carit(fr?mr;tio H: conc.{CO conc. cgﬁll
(\I/{a;L;e) 1950 | 400 3.1 394% | 24% | 84.4%
Variable G(I;_?)V T(egl;) Caritszmritio H; conc.|{CO conc. Cil?é
XaT";‘; 1980 [195~230( 10 | 43.3% | 020% | 13.0%
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Fig. 2. Composition change as a function of Steam/Carbon
ratio in the HTS.
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Fig. 4. Effect of Hy/CO ratio in the HTS.
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