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CH,+ H,O—>CO + 3H,, AH = 210 kJ'mol '

(D
CO + H,0—>CO, + H,, AH=—41kJ:mol '

(2)
CH,=C + 2H,, AH=75kJ-mol ' (3)
2C0=C+ CO,, AH=—172kJ-mol ' (4)
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Table 1 Classification and role of catalytic materials for methane water vapour reforming
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Figure 1 XRD patterns and H2-TPR of fresh catalysts with
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Figure 2 Effect of Ce content on the catalytic activity of LCFN-x, LFN and CNF
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Figure 3 Effect of different preparation methods on the activity and pore size distribution
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Table 2 Comparisons of the preparing processes for the reforming of methane to hydrogen
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Research Progresses of Methane Reforming Catalysts
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(1. College of Energy and Power Engineering, Changsha University of Science and Technology, Changsha 410114,
Chinaj; 2. Institute of New Materials, Guangdong Academy of Science/National Engineering Laboratory of Modern
Materials Surface Engineering Technology, Guangzhou 510650, China)

Abstract: As a major component of natural gas, methane can be reformed to produce hydrogen on a large scale. Methane can
also be used with solid oxide fuel cells for efficient power generation, which is an important technology to ensure the
achievement of China's dual-carbon goal because of its significant carbon reduction effect in large-scale applications. The
reaction mechanism of steam methane reforming to hydrogen is described. This review focuses on reviewing the research
progress of methane reforming catalysts, specifically the active components, carriers, additives and preparation processes of the
catalysts. The review also analyzes the methods used to improve the performance of reforming catalysts. It is found that the
selection of metal Ni active group and doping with carriers such as chalcocite and spinel, as well as the use of mesoporous
additives, can effectively improve the dispersion of active elements, regulate the acidity and electronic structure of the
catalysts, and obtain high performance reforming catalysts with less carbon accumulation and high methane conversion rate. In
addition, reasonable preparation process and heat treatment conditions can significantly improve the dispersion and surface state
of the active elements, which can further improve the reforming performance.

Keywords:steam methane reforming;hydrogen production;reforming catalysts;catalyst carriers;catalyst additives
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