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Method for the scale-up of an apparatus for passive production of hydrogen from
liquid fuel using a packed bed of porous particles
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3,300,000

The passive production of synthesis gas from liquid methanol using a packed
bed of porous particles supporting a catalyst is investigated. Heating of an upper side wall of the
packed tube while the bottom is immersed in liquid methanol causes upward fluid flow due to
capillary action enhanced by evaporation and produces the gas. When the flow rate is set to a large

one, the diameter of the bed increases, resulting in the low-temperature liquid region entering the
core of the upper, high-temperature dry region, which causes a significantly low reaction yield.
This two-dimensional effect associated with the bed diameter is identified based on the experiment,
and the design guidelines for the scale-up without deterioration in the process efficiency has been
proposed based on the physical modeling of the phenomenon.
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