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To investigate the ﬁhysical mechanism of hydrogen production from ultra-high
temperature ethanol vapor by controlling the microstructure of the porous surface, this study was
carried out by constructing porous specimens with heat-resistant brick blocks with varying porosity
and thermal conductivity. When the center of each non-catalytic heat-resistant brick block specimen
was perforated and heated strongly, high-temperature ethanol vapor and hydrogen were produced in the

first second after the start of heating. It was confirmed that the heating of the hole in the
center of the porous media caused three processes to proceed simultaneously in the porous media test
section: (1) evaporation of ethanol solution and generation of superheated ethanol vapor in the
meniscus near the interface, (2) preheating of the supplied ethanol solution, and (3) suction of the
liquid by capillary force.
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Porous material block

100% cotton gauze

Ethanol
+Water

Silicone rubber sheet

Stainless steel plate
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Table 1 Characteristics of porous test materials.
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ISO-COR
(Isolite Insulating
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BAL-99
(Isolite Insulating

Products Co.,LTD)

AZPW40

(Asuzac Co.,LTD)

Constitution SO, 82% Si0,54% SiO, 78% Si0299% Al;03 100%
Al;039.3% | Al2O342% Al203 20% Al205 0.4%

Average poreradius[ym] | 0.6 3.5 0.44 0.22 27.4

Mode radius [um] 1.92 18.0 19.6 145 27.0

Porosity [%] 66.6 55.6 435 43.9 36.4

Effective thermal 0.26 0.44 0.67 15 2.6

conductivity (cavities

filled with air)
[W/(m K)]
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