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Development of catalytic systems for extreme environment
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The development of unprecedented catalytic functionalities using various
energy sources is a challenging endeavor. Acquiring a practical level of material conversion
technology will enable the construction of novel catalytic processes that have yet to be realized by

anyone. In this study, we aim to create catalytic systems capable of operating effectively even in
extreme environments. Our focus lies specifically on investigating thermoelectric conversion and
radical species-enhanced mass conversion for the oxidation of ethylene and dimerization of
isobutene. Our findings demonstrate that dimerization reactions, which typically do not occur in
conventional processes, can be successfully carried out by actively employing radical species.
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Fig.1 Effect of reaction temperature on ethylene oxidation.

= 30 20 =30 20
L@ L (b)
5]
& @ & ° 'y
= 15 2 15 _
£20 @ S g20 s
SIS & g & 2
g -w0§ 3 10§
> =

(=} =
210} S g10} S
: | s £ s
Q Q
2] =]
73 )
o) B 1) Jo o—'0
© 30 35 40 45 o 200 150 100

0,/C,H, ratio / - Temperature / °C

Fig.2(a) Effect of 0o/CH, (3.0-4.5) ratio on ethylene oxidation, (b)temperature
dependance of oxidation property of Pt-based catalyst under 0,/CsH; ratio of 3.5.
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Fig.3 Effect of HsS on isobutene dimerization.
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Fig.4 2,5-DMH yield with feedstock ratio (isobutene/H,S) and reaction temperature.
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Fig.5 Effect of reaction pressure for isobutene dimerization.
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Fig.6 Reaction pathways for all products from isobutene dimerization.
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