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Summary

We perform microwave-assisted and conventional nsteseforming of oxygenated fuels
(methanol/ethanol) in order to compare the efféd¢he two heating modes (microwave vs. electric) on
fuel conversion and product selectivity at vari@perating conditions (temperature, feed composition
and type of catalyst).
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Introduction

The global requirement for gradually decreasingietat alcohols conversion, products distribution and the
dependence on fossil fuels for environmental, endoal  hydrogen selectivity for different reaction condits and
and security reasons has given rise to research applied heat source (electric heating vs. microyave
alternative fuel synthesis such as hydrogen, whambe Focus is given to the 3-D temperature mapping ef th
converted to electricity in fuel cells. A well-wong  catalytic bed and hot spot formation during thectiea.
hydrogen fuel cell needs continuous delivery of epur Finally, several -catalytic systems are investigated
hydrogen. Instead of storing hydrogen on board, amh/CeQ-ZrO,, Rh/AlOs, Ni/Al,O3 and Ni/CeG-ZrO..
alternative is to produce it in situ from renewabtairces

of energy (e.g. biomass derived ethanol) via stea . .

reforming. The ability of microwaves to provide id@and "I]-'{esults and discussion

uniform heat to the entire catalytic bed entailatth |, 5 first stage of the investigation, the catalystere
microwave heating can be considered as a potentigh,qiuated in terms of bed temperature (during the
alternativé. Moreover, the microwave energy provides microwave treatment) as a function of metal conterter
benefits unachievable in classical routes of heatinhas  he conditions of applied irradiation power of 104 40
been reported that due to the interaction of mien®® ,in Figures 1-3 show the temperature evolutionirite
with the catalytic bed, the catalytically-activease can |\ nder microwave treatment of the Rh@4, Ni/AlL,O; and

reach much higher temperatures tr_]an the surrour.1din‘gh/Ce(_3_Zr(_)2 catalytic systems, respectively. It was
support, the so called local hot sgofEhis phenomenon is observed that the higher metal load on the catalyti

considered by some researchers to be responsibkbado support the higher the system’s temperature. Howeére

higher reaction rate observed and the improvectsely  case of the Ni/AID; system, the observed temperature

in the desired products under microwave hedfing differences among the catalysts are smaller aibeimetal
content is much higher than that in the RbAl and

M ethods Rh/CeQ-ZrO, systems It was also observed that not only
the amount of metal on the catalytic support play®le

An experimental approach has been conducted irr éode but also the type of the catalytic support. More

investigate potential benefits coming from the aatlon  specifically, despite the Rh content in Rh@d and

of microwave energy to the methanol/ethanol steanRh/CeQ-ZrO, catalysts being comparable, the latter

reforming reaction. The study is focused on congoeriof  absorbs microwave energy much better and is abiesatth

* To whom all correspondence should be addressed



a much higher temperature. Therefore, it turnstoube
the first candidate for further investigation ont rspot
formation during microwave-assisted steam reforming
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Fig.1 Temperature in the Rh/&; catalytic bed vs. time
for different Rh loadings (values in the legend &fe
values).
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Fig.2 Temperature in the Ni/AD; catalytic bed vs. time
for different Ni loadings (values in the legend &
values).
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Fig.3 Temperature in the Rh/Ce@rO, catalytic bed vs.
time for different Rh loadings (values in the ledere %
values).

Conclusions

The microwave-assisted steam reforming of alcoliwls
seen as a potential alternative to the conventipradess.

An experimental approach is adopted to explore and
guantify the benefits coming from microwave heatugh

as the lower operating temperature, the higher exanon
and selectivity to the desired product and the oved
thermal efficiency.
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