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Research Progress on Hydrogen Production from Methane Decomposition
based on Iron-based Catalysts

CHU Zhiwei, LI Yingjie
(School of Nuclear Science, Energy and Power Engineering, Shandong University, Jinan, China, Post Code; 250061 )

Abstract: The technology of hydrogen production through methane decomposition has the advantages of
the simple process flow, no greenhouse gas emissions, and easy separation of hydrogen production and
carbon deposits. The influence of reactor types and catalyst types on the characteristics of hydrogen pro-
duction from methane decomposition was reviewed systematically, and the reaction mechanism and ther-
modynamic characteristics of hydrogen production from methane decomposition were summarized. Iron-
based catalysts have the characteristics of low cost and environmental friendliness, which exhibit high cat-
alytic performance for methane decomposition at 700 to 900 “C. The characteristics of hydrogen produc-
tion from methane decomposition using iron-based catalysts were introduced. The influence of the support
and doping modification on the performance of iron-based catalysts was discussed. The results show that
Al O;, ZrO, and others have good thermal stability, which are ideal iron-based catalyst supports. Iron-
based catalysts modified by doping with Ni, Co, Mo, Ce, etc. exhibit higher activity, and the methane
conversion can be increased by 10% to 30% . At present, hydrogen production from methane decomposi-
tion still faces problems such as catalyst deactivation and high energy consumption. Therefore, solving is-
sues like the regeneration of iron-based catalysts and low-carbon energy supply is expected to promote the
industrial application of hydrogen production from methane decomposition.
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Fig. 1 Methane catalytic decomposition reactors
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of carbon products from methane catalytic decomposition
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Tab. 2 Comparison of iron-based catalysts for hydrogen

production from methane decomposition

AR T BN A HUBER AR 9% SCHK

Fe/MgO 2% 700 °C,6 L/(g-h) 45 [48]
Fe/ALO;  J&REL 700 °C,6 L/(g-h) 18 [49]
Fe/Si0, B 900 C,1.8 L/(g-h) 22 [50]
Fe/MgO 2t 800 C,15 L/(g-h) 25 [40]
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