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Preparation of bismuth ferrate/cobalt-nickel layered double
hydroxide composites and photocatalytic activation of

persulfate for Rhodamine B degradation
TANG Lingfeng » GAO Wensen, YE Chenshuo s YIN Simin
(School of Mechanical Engineering, Zhejiang Sci-TechUniversity, Hangzhou 310018, China)

Abstract: To obtain an efficient persulfate (PS) activator responsive to visible light, nickel hydroxide
(NiCOH),) was loaded on the surface of mullite-type bismuth ferrate (Bi,Fe,O,) microrods via a
hydrothermal method. Subsequently, 2-methylimidazole cobalt (ZIF-67) was deposited on the surface of
Bi,Fe, O,/Ni(OH), and underwent an in situ etching reaction with NiCOH), to form a net-like cobalt-
nickel layered double hydroxide (CoNi-LDH) , resulting in the Bi,Fe, O,/CoNi-LDH composite material.
The material was systematically characterized by SEM, XRD, XPS and UV-Vis, and its performance in
activating PS under visible light to degrade Rhodamine B (Rh B) was investigated. The main active
substances were identified by free radical quenching experiments. The results showed that the addition

amount of 2-methylimidazole significantly affected the morphology and activation performance of the
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composite material. The Bi,Fe, O,/CoNi-LDH composite material (BCN-2) prepared with 0. 50 mmol of 2-

methylimidazole exhibited a narrow bandgap of 1. 92 eV. Under the action of visible light (1>>420 nm)
and 2 mmol/L PS, it could degrade 98.1% of 20 mg/L. Rh B within 60 minutes, and maintain a

degradation rate of above 96. 5% in the pH range from 3 to 9.

Radical quenching experiments

demonstrated that the main active species were SO,.  and '0,. This study provides a new way to prepare

transition metal matrix composite persulfate catalysts.

Key words: bismuth ferrate; layered double hydroxide; persulfate; photocatalysis; degradation of

organics; rhodamine B
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