©
2016 2018

Passive production of hydrogen using a packed bed of combined porous catalyst
particles
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The passive production of synthesis gas from liquid methanol using a ﬁacked
bed of combined porous material particles supporting a catalyst is investigated. Heating of the
upper portion of a vertical tube packed with the porous particles while the bottom is immersed in
liquid methanol causes upward fluid flow due to capillary action enhanced by evaporation. The
emergence of a dry region and a resulting increase in temperature can produce synthesis gas due to
catalytic reaction, which then flows out of the top end of the tube.

The proposed process has been validated by theoretical analysis and experiment. The application of
porous particles that are appropriate for each of pre-heating, evaporation and dried regions has
been shown to be effective for the efficient production of synthetic gas. The factors that
characterize the process and affect the the efficiency of the process have been revealed.
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