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Abstract : A novel poly-functional durry photodectrocataytic reactor , in which titanium plate was used not only
asagas digributor but also asa cathode of reactor , was dedgned and characterized by the photocurrent enhance-
ment and COD removal efficiency. Both the currents of photoeectrochemica and electrochemica processes in-
creaed dgnificantly with the increase of the gpplied voltage. Moreover , theformer isaways higher than the lat-
ter , even the sum of the latter and the photocurrent , indicating that there exists a synergetic effect in the cur-
rents. By comparison of the COD remova kineticsfor the three processes, direct electro-oxidation , photocataly-
ss and photoelectrocatalyss, an gpparent photoelectrochemica synergic effect in COD remova was observed in
the new reactor for treatment of wastewater containing formic acid. The efects of various factors, such as gp-
plied cell voltage, catalyst concentration and air-flow , on the photoelectrocatalytic degradation of formic acid
were investigated. The COD removal eficiency increasesin the range of lessthan 5V , then no more change ex-
istswith the increase of goplied voltage, but the catalyst amount in the new reactor is very saring, being far
smaller than that in other reactors. The arged air in the photoelectrocataytic reactor not only can eficiently
enhance the mass trander and the oollison of photoexcited TiO, particlesin durry with the electrode surface,
but a9 can make dectric field facilitate to cgpture the photogenerated electrons.
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Fig1l Schematic diagram of photodectrocataytic reactor set-up
[10] [ 11] (1) Inlet of recyded water; (2) High pressure mercury lamp ;
’ ’ (3) CHI650A dectrochemicd system; (4) Sanpling outlet ;
- (5) Inlet of compressed air; (6) Base of reactor ;
(7) Micropore Ti plate cathode; (8) TiO,durry; (9) Al foil ;
(10) Outer pyrex cylinder; (11) Porous Ti cirque anode;
' (12) Double-waled quartz U-tube; (13) Outlet of recycled water
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Fig 3 Photograph of ar bubblesin photoelectrocataytic reactor
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Fig4 Current-voltage curvesin photodectrocataytic reactor
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