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Development of MCH dehydrogenation membrane reactor
toward construction of the hydrogen society
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To realize the hydrogen society, development of hydrogen storage and transportation technology, which can be stable supply, is required.
Methylcyclohexane is expected to one of the “energy carriers”. In RITE Inorganic Membranes Research Center, hydrogen separation and
purification process from energy carrier is developed utilizing advantage and knowledge of our inorganic membrane separation
technologies.
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Energy carrier and dehydrogenation process
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MCH as hydrogen carrier can use existing infrastructure such as tanker because that can be handled the same as petroleum at
normal ambient temperature and pressure.

A more highly efficient and compact dehydrogenator is required for medium-scale hydrogen applications with on-site hydrogen
production.
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Modularization of membrane reactor for MCH dehydrogenation
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We developed and evaluated novel membrane reactor module which structure is combined with bundling 6 silica membranes
and metal flange directly and thermal conduction fin for efficient heat transport. MCH conversion using the module was exceeded
thermodynamic equilibrium limitation, and improved heat transmission by changing the fin structure.
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MCH dehydrogenation membrane reactor for practical use
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We can operate a 100 kW fuel-cell (assuming a required hydrogen amount of 70 Nm3/h) using membrane reactor bundled
about 300 silica membranes.
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We challenge to technology for carbon-recycling using knowledge and advantage obtained from this project such as
development of silica membranes and modularization of membrane reactor.
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