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Abstract: Non-supported nickel oxide catalyst samples were prepared by precipitation using different nickel precursors. The influence of
nickel precursors on catalyst behavior was investigated by X-ray diffraction, H, temperature-programmed reduction, CH4 tempera-
ture-programmed surface reaction, and methane decomposition stability tests. The results showed that the particle size of the NiO sample
prepared from a nickel acetate precursor (named NiO-A) was smaller than that of the NiO sample prepared from nickel nitrate (NiO-N).
NiO-A could be reduced more easily than NiO-N, and the activity of the reduced NiO-A sample (Ni-A) for methane decomposition was
higher than that of the reduced NiO-N sample (Ni-N). The complexation of nickel acetate with glycol was the key factor leading to the
smaller NiO particles. The results of the catalytic stability tests showed that the Ni-A catalyst exhibited higher stability than the Ni-N cata-
lyst.
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Fig. 1. XRD patterns of the NiO-A and NiO-N samples prepared

from nickel acetate and nickel nitrate, respectively.
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Fig. 2. XRD patterns of the Ni-A and Ni-N samples obtained from
reduction of NiO-A and NiO-N samples, respectively.
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Fig. 3. TPR profiles of the NiO-A and NiO-N samples.
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Fig. 4. CH,4-TPSR profiles of the Ni-A and Ni-N samples.
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Fig. 5. Effect of nickel precursors on methane decomposition activ-
ity of the Ni catalysts. Reaction conditions: 500 °C, 90 L/(g-h).
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