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Fig. 1 The CO2 conversion rate of the catalyst with different combinations of promoters at different reaction temperatures
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Fig. 2 XRD spectra of catalysts in oxidation state (a) and reduction state (b) with different combinations of additives
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Tab.1 The average grain size of NiO/Ni in the oxidation state/reduction state of catalysts with different combinations of promoters

HEALF NiO #if& /nm Ni ¥if% /nm
15Ni / 80Ti-20Zr 43.7 414
15Ni-4Mn / 80Ti-20Zr 36.2 37.7
15Ni-4Mn / 80Ti-20Zr-2La 18.7 185
15Ni-4Mn / 80Ti-20Zr-2La-5Ce 13.1 11.3
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Fig. 3 H2-TPR profiles of catalysts with different combinations of promoters
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Fig. 4 XPS spectra of catalysts with different combinations of promoters
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Abstract: Using TiO2 and ZrO, composite oxide as a supporter, a hybrid method was used to prepare a
Ni/TiO2-ZrO, composite supporter catalyst, and several different combination promoters of Mn, La, and
Ce were added with wet impregnation to prepare a series of catalysts. The modified catalyst was used in
the CO, methanation reaction to investigate its catalytic performance. At the same time, the interaction
between different metal promoters and active components was analyzed by means of characterization,
and the influence of the introduction of different metal promoters on the dispersion of catalytic active
components and catalytic performance was explored. The experimental results showed that the addition
of different combination promoters of Mn, La, and Ce improved the catalytic activity of the catalyst at
low temperatures. The study found that the performance of 15Ni-4Mn/80Ti-20Zr-2La-5Ce catalyst was
the best, with a CO; conversion rate of 99% and a CH, selectivity close to 100% under a pressure of 1
MPa, a feed space velocity of 5 000 h™, a reaction temperature of 250-400 ‘C, and a feed gas composition
of V(H2.V(CO2):V(N.) = 30:5:65.

Keywords: nickel-based catalyst; CO, methanation; titanium-zirconium composite support;

combination additives



