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A supercritical water oxidation (SCWO) process is one of the promising processes to treat the soil
contaminated with toxic organochlorine compounds such as PCB and dioxin. This research project has aimed
at establishing a key technology relevant to the SCWO process. We have designed and composed a novel
high-temperature, high-pressure reactor system and examined its performance by decomposing
chlorobenzene (CB) in aqueous suspensions containing certain model soil.

A reaction cell was made of Hastelloy (1 mL in volume) and equipped with two optical windows of
synthetic sapphire. A small electric furnace heated the cell up to T= 500°C. The aqueous suspension
was introduced continuous |y to the reactor systemat a flow rate of 1-20 mL/minwith aids of an intelligent
HPLC pump. Pressure was controlled by a back-up regulator. The reaction mixture exhausted from the
reactor system was subjected to GC analysis. The concentration of the CB aqueous solution was adjusted
to 1 mM. A0-0.1%H,0, and 0.01-0. 1 wt% model soil (silica, alumina, kaolin, titania powder) were added
to the solution. The reaction temperature and pressure were T= 20-500°C and P= 1-40 MPa, respectively.
Optical windows may al low spectroscopic measurements and irradiation of the suspension with UV-visible
[ight.

The efficiency of direct decomposition of GB in the solution without H,0, and model soil was proved
to be low even at T= 200-500°C and P= 30 MPa. On the other hand, about 50% CB was decomposed within
1min at T=200°C and P= 30 MPa in the presence of 0.1 %H,0,. The decomposition efficiency inthe suspension
was dependent of the kind of model soil. Neither silica nor titania powder spoiled the oxidative
decomposition of CB by H,0,. While alumina powder promoted the oxidative decomposition at T= 200°C,
kaol in powder suppressed the reaction. However, kaolin powder can cause catalytic decomposition of CB
at T= 200-500°C without H,0,. As titania powder induced photocatalytic decomposition of CB at room
temperature in air, a combination of the SCWO process with photocatalysis by titania seems to be a
promising hybrid process for the treatment of soil contaminated with organochlorine compounds which
are hard to decompose by conventional processes.




