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Development of Ni-based Catalyst for Hydrogen Production
with Steam Reforming of Light Hydrocarbon

Dae Hyun Kim* Sang Deuk Lee, Byung Gwon Lee, Myung Jun Kim, Suk In Hong and Dong Ju Moon**

Steam reforming of LPG was investigated over spc-Ni/MgAl catalyst in a temperature range of 600~8507C, feed
molar ratio of H,0/C=1.0~3.0,space velocity of 10,000~90,000 h™ and at atmospheric pressure. spc-Ni/MgAl catalyst was
prepared by a co-precipitation method, whereas Ni/Mg0O and Ni/Al,O3 catalysts were prepared by an incipient wetness method.
The characteristics of catalysts were analyzed by N2 Physisorption, CO chemisorption, XRD, TOF-SIMS, SEM and TEM techniques.
The Ni/MgO and Ni/Al,03 catalysts were deactivated by the formation of carbon. However, the spc-Ni/MgAl catalyst showed higher
conversion and Hy selectivity than the other catalysts, even though carbon was formed on the surface of the catalyst during
the reaction under the tested reaction conditions.
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Fig. 1 The effect of time on stream on the selectivity in LPG SR
over NifAl,03 and Ni/MgO catalysts (GHSV = 20,000 h™", S/C = 2.0,
Temp. 800°C).
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Fig. 2 XRD patterns of Ni/Al,O; and Ni/MgO catalysts before and
after the rxn for 5h (GHSV = 20,000 h™, S/C = 2.0, Temp. 800°C).
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Fig. 4 The effect of temperature on the selectivity in LPG SR over
Ni/MgAl and Ni/MgO catalysts (GHSV = 20,000 h™", S/C = 2.0).
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Fig. 3 XRD patterns of Ni/MgAl, (a) after dry, (b) after calcinaiton.

Fig. 5 The effect of S/C on the selectivity in LPG SR over Ni/MgAl
and Ni/MgO catalysts (GHSV = 20,000 h™", temperature = 800°C).
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Fig. 6 The TPR profiles of prepared Ni-based catalysts (Heating
rate : 5°C/min, Reducing gas : 5 vol% H./Ar balance).
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Fig. 7 The effect of GHSV on the selectivity in LPG SR over
Ni/MgO and Ni/MgAl catalyst (GHSV = 20,000 h™, S/C =2.0).
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Fig. 10 SEM images of (a) ICI and (b) Ni/MgAl catalysts before
and after the rxn for 186h (GHSV = 20,000 h™", S/C = 2.0, Temp.
800°C).
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