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Abstract — This study investigated the catalytic activity and durability of bimetallic catalysts for the methane
decomposition reaction, which produces hydrogen and carbon materials without emitting carbon dioxide. The
bimetallic catalysts were synthesized by the wet impregnation of Ni and other transition metals (Fe, Co, Cu) onto
CeO,, which was prepared via the precipitation method. The performance of the prepared catalysts was evaluated
using thermogravimetric analysis (TGA) and a tubular furnace reactor (TFR). Among the bimetallic catalysts, Ni-Cu/
CeO, catalysts exhibited the highest performance in terms of activity and durability. The addition of Cu to the Ni-Cu/
CeO, catalyst resulted in improved catalytic activity and durability. To determine the synergistic effects of bimetallic
metals on the catalytic activity of the CDM reaction, the catalysts were analyzed using XRD, BET, and TPR. Furthermore,
the characteristics of crystalline carbon formed on the surface of the bimetallic catalysts were influenced by the type
of transition metal added.
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Fig. 4. X-ray diffraction (XRD) patterns of the reduced catalysts:
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CeO,.

Table 1. Textural properties and carbon material properties of the prepared catalysts

Catalyst BET surface area [m”g] Ni particle size? [nm] Ni dispersion? [%] 1yI; ratio of CNTs”

Ni/CeO, 39.5 2.84 0.92
Ni-Fe/CeO, 31.6 4.76 0.93
Ni-Cu/CeO, 34.0 1.98 1.49
Ni-Co/CeO, 31.7 4.25 1.04

“Estimated by CO chemisorption.
bEstimated by Raman spectroscopy.
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