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Hydrogen Production by the Thermal Decomposition of Natural Gas
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This paper introduces new technology related to the hydrogen production by the thermal decomposition of natural gas. This
technology needs less energy to produce hydrogen than the other conventional technologies. And the carbon derived from natural
gas is collected in solid phase after the decomposition. This technology is expected to produce the hydrogen in low cost with low
carbon dioxide ( CO, ) emissions. There are a variety of systems proposed, depending on the heating system, sort of catalyst and
handling of the collected carbon. IHI has developed the original system which consists of the fluidized bed with iron ore as
catalyst. This paper introduces the development of this technology and plan for the commercialization.
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Table 1 Representative technologies for the hydrogen production
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Fig. 1 [HI-developed hydrogen production by the thermal decomposition
of natural gas
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Table 3 Properties of the iron ore used in the fundamental experiment
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Fig.2 Chronological change in the composition of the produced gas in
the fundamental experiment
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Fig. 3 Iron ore and collected carbon accumulated on the surface of the
iron ore
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Table 4 Analysis of the collected carbon concerning the environmental

pollution
HOB | HOfE | MuhifE L &nfE™ FHT
Pb <0.005 0.01 JISKO0102 54.4 (ICP/MS )
Cd <0.000 3 0.003 JISKO0102 54.4 (ICP/MS)
JISKO0102 65.2.1
6+
e <0.005 0.05 ( Absorption photometry )
B <0.1 1.0 JISKO010247.3 (ICP)
As mg/L <0.005 0.01 JISKO0102 61.4 (ICP/MS)
JISKO0102 34.1
F <0.08 08 ( Absorption photometry )
THg <0.0005 0.000 5 NOtlflC'atlol’l No. 59 table 2
of Environmental Agency
Se <0.005 0.01 JISKO0102 67.4 (ICP/MS )
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Fig.5 Schedule of the commercialization concerning the hydrogen
production by the thermal decomposition of natural gas
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Fig. 6 Image of prototype model
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