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Solvothermal synthesis of bismuth ferrite/bismuth sulfide composites
and their photocatalytic activation of persulfate

for rhodamine B degradation
FU Yong .ZHANG Enrong ,LI Yuanchun .YIN Simin
(School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To achieve high-efficiency persulfate (PDS) activator, the specific plate-needle structured
bismuth ferrite/bismuth sulfide (Bi,Fe, O,/Bi,S,) composites were successfully synthesized via a
solvothermal method by an in-situ growth of Bi,S, nano-needles on mullite bismuth ferrite (Bi,Fe, O,)
nanoplates. The microstructures were systematically investigated by SEM, XRD, XPS and UV-Vis, and
the photocatalytic property of the as-synthesized Bi,Fe, O,/Bi,S, was analyzed in the degradation of
rhodamine B (Rh B) via the activation of PDS under visible light irradiation. It was revealed that the
existence of solvents and the amount of thioacetamide (TAA) used all exerted remarkable influence in
adjusting the formation of the composites. And the composites were successfully prepared only when
ethylene glycol and ethanol were used, and the Bi,Fe, O,/Bi,S,-0. 6 (BFO-BS-0.6) composites prepared
with 0. 6 mmol TAA exhibited a narrowed bandgap of about 1. 32 eV, showing a booster photocatalytic
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degradation efficiency of 98% towards Rh B within 50 min under visible light (A =420 nm, PDS of
1.5 mmol/L, and Rh B of 20 mg/L). And the degradation rate was about 2. 24 times higher than that of
pristine Bi,Fe, O,. The as-prepared Bi,Fe, O,/Bi,S, possessed good chemical stability with the degradation

efficiency remaining to be 98% under the 3-5 pH range, and the degradation efficiency above 85% after

three consecutive degradation runs towards Rh B. The main active substances in the activation of PDS

were confirmed to be 'O, and *O°",
based composites as effective PDS activators.

This study provides a new avenue for the preparation of bismuth-

Key words: bismuth ferrite (Bi,Fe, O,); bismuth sulfide (Bi,S,); persulfate; photocatalytic;

rhodamine B; degradation of organics
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(Advanced oxidation processes, AOPs) H. A3 3% i#
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M 731. 8 eV AL HFHEEXT R B T Bi,Fe, O, 19 2 4>
TRIE; 5 Bi,Fe, O, # L, BFO-BS H1## Bi 4f Fll Fe
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