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Fig. 1 Simulated temperature distribution in water and cy-
clohexane solvents in the presence of the Pt/activated
carbon (AC) catalyst under microwave irradiation (2.45
GHz). (a) cyclohexane/AC, (b) water/AC).
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Fig. 2 Cartoon illustrating the heat distribution and dehydrogenation of methylcyclohexane (MCH) occurring on the Pt/AC cat-
alyst subjected to (a) microwave heating or (b) conventional heating.
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Fig.3 (a) High-speed camera photograph of hot spots generated from dispersed Pt/activated carbon catalyst in methylcyclo-
hexane under microwave irradiation, (b) TEM image of Pt catalyst aggregated by generation of hot spots.
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Fig. 4 Continuous conversion of methylcyclohexane to
hydrogen gas and toluene over the Pd/AC catalyst sur-
face with under microwave heating (MWH) and conven-
tional heating (CH) with a ceramic heater.
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Fig. 5 Visual comparison of color fading in the degrada-
tion of RhB solutions (0.05 mM) subsequent to being
subjected to various degradation methods for 150 min.
From left to right: initial RhB solution; TiO»/UV, pho-
toassisted degradation; TiO2/UV/MW, integrated
microwave-/photo-assisted degradation; TiO/UV/CH,
thermal- and photo-assisted degradation.
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Fig. 6 Growth situation of Arabidopsis thaliana 38-days after sowing (a) unirradiated microwave (control) and (b) irradiated

microwave.
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Utilization of Electromagnetic Energy in Catalytic Reaction
—Examples by Energy, Environment, and Biology—. Satoshi
HORIKOSHI (Faculty of Science and Technology, Sophia Uni-
versity, 7-1 Kioicho, Chiyoda-ku, Tokyo 102-8554, J apan)

Microwaves are high-quality energy, and an attractive catalyt-
ic reaction can be brought out by controlling the microwave irra-
diation conditions. There is a phenomenon in which only micro-
wave energy can be achieved in thermal catalysts and
electromagnetic wave catalysts. These phenomena will be intro-
duced by using actual examples in the fields of environment, en-
ergy and biology.

Key-words: Electromagnetic effect, Non-thermal effect, Pho-
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