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For the development of rapid conversion of polymer wastes in supercritical water, some basic
studies were conducted. By using a tube-bomb batch reactor, decomposition of some polymers
(polyethylene, polystyrene, polyurethane, silk, cellulose, cellobiose, chitin and chitosan) were
conducted. Most of the polymers were easily hydrolyzed (10094 conversion) in supercritical water
to produce its monomer, However, for polyethylene, the conversion obtained was 6% even in 2
hours reaction time at 35 MPa, 400°C and by the addition of oxygen, conversion was increased
from 20 to 1009 at the same temperature and pressure.

For the elucidation of the reaction mechanism and kinetics in supercritical water, cellulose
decomposition and its model compounds cellobiose and maltose were intensively studied in a
flow-reactor. Hydrolysis rate of cellulose increases with increasing temperature and a sudden
steep increase was observed at the critical temperature. In the supercritical state, hydrolysis
increases with increasing pressure. Same tendency was obtained for cellobiose and maltose
conversion and the dependence of the hydrolysis rate on the temperature and pressure can be
fairly well explained by Kirkwood equation. The ratio of hydrolysis rate of cellobiose to maltose
was 2.3, which is the same as in low temperature acid catalyzed hydrolysis. The result suggests
that the reaction mechanism of hydrolysis in supercritical water is the same as in ordinary acid
catalyzed hydrolysis and the variation of hydrolysis rate is attributed to the change of supercrit-
ical water properties.

According to the Monte Carlo Simulation using the ¢valuated hydrolysis rate, pyrolysis rate
and glucose decomposition rate, the glucose yield increased at higher temperature and pressure,

and 75% of glucose yield can be obtained at 400°C, 35 MPa and 25 msec.
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