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Abstract :[ Purposes] With the development of biodiesel industry, crude glycerol, as its main by-
product, has accumulated a large stock, and its effective utilization is of great significance to promote
the sustainable development of biodiesel industry. Although studies have been devoted to the conver-
sion of crude glycerol into high value-added chemicals, the existing methods often face the problems
of high cost, low efficiency, and or insufficient product selectivity. [Methods]In this study, a layer of
amorphous FeOOH co—catalyst was successfully prepared on the surface of BiVO, by in—situ growth
method, which significantly enhanced the photoelectrocatalytic oxidation performance of glycerol.
[Results] In an electrolyte solution of 0.1 mol/L. glycerol and 0.1 mol mol/I. Na,SO,, the BiVO,/
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FeOOH composite photoanode exhibits 85.3 % selectivity for C3 compounds, which is 32.7 % high-
er than that of pure BiVO,. In particular, the yields of glyceraldehyde (GLLAD) and dihydroxyacetone
(DHA) reaches 1.73 and 0.59 mmol L', which are 11.5 and 7.4 times higher than those of pure Bi-
VO, respectively. [Conclusions] The experimental results show that the p—n structure formed by Bi-
VO, and FeOOH not only significantly improves the charge transfer performance and light energy utili-
zation, but also accelerates the glycerol oxidation reaction by promoting the migration of photogenerat-
ed holes to the surface of the catalysts under light condition through the formation of Fe’" unsaturated
sites induced by the p—n structure at the interface. This study not only provides an effective way for the
high—value utilization of crude glycerol, but also offers a new strategy for the design and application of
photoelectrocatalytic materials.

Keywords: BiVO,; FeOOH; composite photoanodes; photoelectrocatalysis; glycerol oxidat-

ion; C3 product
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Fig.1 SEM images of (a) BiVO, and (b-¢) BiVO,/FeOOH-z, where = 5, 10, 20, and 30
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