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Organic synthesis by radical excitation phenomenon at gas-liquid interface

Yoshiyuki, Aoyama
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FT) DBD

Plasma enhances chemical reaction rates since in plasma it is possible to

form strong radical species on the interface of gas, liquid, plasma. In present study, using various
plasma processes, (1) One-step phenol production from Water-Toluene or water-Benzene, (2) Synthesis
of organic compounds by cross coupling method, (3) Synthesis of liquid hydrocarbon by
Fischer-Tropsch FT reaction, are investigated. Although cross coupling reaction can not be
confirmed in the present conditions, the experimental results by DBD plasma suggest that phenol can
be directly produced from a water-toluene or _a water- benzene mixture, and one-step phenol
production from 30% toluene solution is possible. In FT reaction by using plasma, it was found that
a hydrocarbon with double bond was produced when methanol was decomposed by plasma, and a normal
linear alkane was produced when ethanol was decomposed by plasma.
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Fig. 2 Phenol production device by DBD method
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Fig.4 Experimental apparatus for production
of liquid hydrocarbon by FT method

Table 1 Produced gas by microwave in-liquid

Contents of produced gas [%)] Gas flow
H Cco CH+ CH2 CH: rate(mL/s)

‘ Methanol 65.5 30.1 5.1 0.0 0.0 1.2

‘ Ethanol 60.4 21.7 6.5 4.6 73 1.1
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