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Abstract—Hydrogen was prepared from water by redox cycle using metal catalyst supported on activated
carbon, Metal catalysts used were Co and Ni, and they were supported on the activated carbon which function-
ed as reactant. Reaction was carried out at 600-800C introducing water continuously into the fixed bed
type reactor. Na,COs, well-known catalyst for coal-gasification reaction, was also tested at the same conditions
to compare its catalytic performance with Co and Ni. As a result, Na;CO; was the best catalyst among the
used at 800C . At 700C, all catalysts used showed similar H; production rate. However, Co and Ni showed
better H, production rate than Na,CO; at 600C . From these results, Co and Ni were proved good catalysts
for H; production at low temperature(600C ) in case of continuous feeding of water.
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Table 1. Composition of active carbon

Proximate analysis

As received Dry basis
Moisture(%) 8
Fixed carbon 76 82.6
Volatiles 14 15.2
Ash 2 2.2
100 100
Ultimate analysis
C 84.1
H 23
N 0

Fig. 1. Schematic diagram of experimental apparatus.

A: H, cylinder B: N, cylinder

C: Oxytrap D: Syringe pump

E: Flow meter F: Temperature controller
G: Reactor H: Sampling port

I: Furnace 1-2:Needle valve

3: Three way valve
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Fig. 2. Hydrogen production rate for Co catalyst at var-
ious temperatures.
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Fig, 3. Hydrogen production rate for Ni catalyst at various

temperatures.
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Fig. 4. Hydrogen production rate for Na,CO; catalyst at
various temperatures.
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Fig. 5. Comparison of hydrogen production rates for Co,
Ni and Na;CO; catalysts at 800°C.
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Fig. 6. Comparison of hydrogen production rates for Co,
Ni and Na;CO; catalysts at 700°C.
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Fig. 7. Comparison of hydrogen production rates for Co,
Ni and Na,CO; catalysts at 600°C.
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Fig. 9. Hydrogen production rate for Ni catalyst with and
without pretreatment at 700°C.
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2. Ni/activated-carbon, after reaction at 700T.
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