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In this research, development of new-type fast pyrolysis reactor by means of CFD, investigation of
supercritical water gasification characteristics of bio—oil, and investigation of reaction acceleration
material for supercritical water gasification have been conducted.

As for the development of new—type fast pyrolysis reactor, solid particles flow accompanying nitrogen
flow in acoiled tube reactor (id 10 mm, coil radius 65 mm, coil height 10 mm) were analyzed using FLUENT,
CFD simulation code. The results indicated that inlet gas velocity of 3.6 m/s was enough to flow the
particles throughout the reactor tube within 0.3 s, which is suitable residence time for fast pyrolysis

In the investigation of supercritical water gasification characteristics of bio—oil, bio—oil
gasification in supercritical water was conducted at 400-450 °C, and 24 MPa. Because the bio—oil is
insoluble intowater, bio—oil is dissociated fromwater forming relatively large bio—oil emulsion, which
is easy to polymerize. Thus some kinds of atomizing mechanism have been employed at the bio—oil and
water mixing point. The results indicated that the atomizing mechanism works well|l enhancing the
gasification efficiency from 75% t099%.

Regarding the investigation of reaction acceleration material for supercritical water gasification,
effect of methanol / formic acid addition as a reaction acceleration material in supercritical water
gasification have been analyzed. Although the addition of methanol has little effect, addition of
formic acid enhanced the gasification efficiency in supercritical water gasification of glucose, which
implies that formic acid can be a candidate of reaction acceleration material for supercritical water
gasification.




