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A Study on the Visible Photocatalytic Property of PW,,05,Co(ID(H,0)>
in Homogeneous and Heterogeneous Systems
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Abstract: The visible photocatalytic activity of the Keggin-type cobalt-substituted heteropolyanion PW ;05Co(Il)
(H0)’"(PW,Co) and its heterogeneous system PW;,Co/D301R was evaluated through the photodegradation of the
dye pollutant rhodamine B (RhB) as a probe. A photocatalysis mechanism was suggested and the influences of the
catalyst amount, the solution acidity as well as the interaction between PW,,Co and RhB were also examined. The
experimental results showed that both of the homogeneous system PW,,Co and the heterogeneous system PW,,Co/
D301R have a high photocatalytic activity for the visible photodegradation of RhB, but the photocatalytic activity
of PW,,Co/D301R is higher than that of PW,,Co, for example, with other identical conditions it took 90 min for a
complete degradation of RhB with a concentration of 10 wmmol - L™ for the former, but 50 min for the latter. The
mineralization percentage of RhB at 120 min during degradation is 34% for the former, but 48% for the latter.
The hydroxyl radicals are considered to be responsible for the RhB degradation. Compared to the homogeneous
system, the photocatalytic degradation rate of RhB is obviously enhanced in the heterogeneous system due to the
weakened complexation of PW,,Co with RhB and the enrichment of D301R towards RhB.
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(A) Homogeneous system: (a) RhB aqueous solution, irradiation; (b) RhB+PW,Co, dark; (c) RhB+PW,,Co, irradiation,
(B) Heterogeneous system: (a) RhB+D301R, irradiation; (b) RhB+PW,,Co/D301R, dark; (c) RhB+PW,,Co/D301R, irradiation.

200W metal halide lamp. Inset is the temporal visible adsorption spectra of the curve c. cpy=10 pmmol - L7,

CPW”C“=125 pmol - L™ 1p0i,=100 mg, WPWHC.,/Dzom:lOO mg
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(A) Homogeneous system: (a) RhB+PW,,Co; (b) 100 L methanol was added to the reaction system (a) at the time of 10 min.

(B) Heterogeneous system: (a) RhB+PW;,Co/D301R; (b) 100 pL methanol was added to the reaction system (a) at the time

of 10 min. ¢py=10 pmmol L™, cpy, ¢, =125 pmol L™, wpy, cymioir=100 mg, 200 W metal halide lamp
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Fig.3 Effect of the hydroxyl radical scavenger methanol on the RhB photocatalytic degradation rate
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