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Abstract — In this study, the catalytic performance and characterization of Ni/Ce,Zr, O, were investigated using an
autothermal reforming (ATR) process for hydrogen production. The Ni/Ce,Zr, O, catalysts were prepared using the fol-
lowing methods: the water method (CZ-W), urea water method (CZ-UW) and urea, water and ethanol method (CZ-
UWA). The performance of Ni/CeZr, O, catalysts in autothermal reforming of propane for hydrogen production was
studied in a fixed-bed flow reactor. Reaction tests were conducted by using a feed of H,0/C;Hg/0,=3/1/0.37 and
300~700 °C. The CZ-UW and CZ-UWA catalysts showed higher propane conversion and hydrogen yield than the CZ-W
catalyst. The activity test confirmed that the improvement in the water—ethanol catalyst was due to the low level of carbon
deposition. SEM showed that the surface carbon consisted of clusters on the used CZ-UW catalyst, which is incontrast to
the nano-fiber morphology observed on the used CZ-UWA catalyst. It was found that the amount of carbon deposition
depends on the preparation method. Especially the Ni/Ce, ;571 50, was showed higher propane conversion and hydro-
gen yield than the other catalysts. Also TGA showed that the resistance of carbon deposition increase to Co addition.
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Fig. 1. C;Hg Conversion and H, yield of Ni/Ce ;5Zr ,50, prepared
using the Ni/CZ-UW and Ni/CZ-UWA catalysts.
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Table 1. Catalytic activity of the Ni/Ce ;5Zr, ,50, Catalysts according to the preparation method

C;Hg Conversion (%) H, Yield (%)
Temperature (°C)
400 500 600 700 400 500 600 700
CZ-W 10 100 100 100 0 30.5 39.7 40.1
CZ-UW 3.7 100 100 100 0.2 35 50.2 53.1
CZ-UWA 0 100 100 100 0.1 36 62.5 65.5
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Fig. 3. SEM images of the Ni/Ce,5Zr(,50, catalyst: (a) fresh Ni/
CZ-UW, (b) used Ni/CZ-UW, (c) fresh Ni/CZ-UWA, (d) used
Ni/CZ-UWA.
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Fig. 4. TEM images of the Ni/Ce;5Zr,,50, catalyst: (a) fresh Ni/
CZ-UW, (b) used Ni/CZ-UW, (c) fresh Ni/CZ-UWA, (d) used
Ni/CZ-UWA.
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