5 51 &5 1 4] JiE S > B < N Vol.51, No.1

I

2023 4 1/ JOURNAL OF THE CHINESE CERAMIC SOCIETY January, 2023

http://www.gxyb.chpt.cnki.net DOI: 10.14062/j.issn.0454-5648.20220354

ik FIR S A B B AR 1tk SR ) i A o 6 o L i Yy G A 35 e

WER, BRI, BB, G4E, A8E FEL
A AL N H AR 4 B S sein =, KybBe, K¥b 410022)

i B ABB(BI0x) R P ELE MR WICOEMEAR, RS FEMRAT IS G T5 KA BT AT BRI RNV 7. 28T,
BioOs LR IARFAG . HOe Bl 53X E S IREGR m # S O e R B, ™ EA TN . Fr, BiOs ik A
SART ORI, AN 52 SRR AOBR . it AR S BRACIE LR, R FRAL S DR UR 5 82 SR AT S i T i
4% T ZRNE BiOff BRAVE LA, DR RHCHEAVEREA A AL . il MR EW T, BABREIRD A B-BiOs
PR AE R ARIE IR Lo 72 R ILCEEAL 0 AR K TR I SN T, BiOof BRAVE S W IR HEAL P BEAN W] SR AR T TE 70 S 25
(1) a-Bi Oz ¥k, BT —E RN B-BiOso L8 NI SEAMAT Wi S il tAE e MR MR 447

KL Bi Oy AR & I AT PERESZTHIE T BioOs 1170 A5 H AN T HUBRAR I L T ERE T o DA A AT BiOs KDL
ORI S SEA A i, T AR AR ) FLAT R 3R A P B 2000 1 B 05 DA HIL AN IR, AT [R) i e A L1 5 28R

BEAh, AT A EMRE . AL — ZE T30 5 R At A A AN S 3845 S T 8 . A SR SR S5 e
AL BT SR A T — N

KRR EULER: TRAR: RSN JEALHIR ObfiEth
FESHS: TQL75  XHMFER: A XEHRS: 0454-5648(2023)01-0049-09
4% AR ETiE] . 2022-12-05

In-situ Preparation of Flexible Fern-Like Bi,Oz/Carbon Paper Composite with Enhanced
Photocatalytic Activity

HE Rong'an, HUANG Miyan, XU Luyao, S Shutong, HE Jintao, XU Difa
(Hunan Province Key Laboratory of Applied Environmental Photocatalysis, Changsha University, Changsha 410022, China)

Abstract: Bismuth oxide (Bi,Os) is an important visible-light-driven photocatalyst, which possesses an application potential in
photocatalytic degradation of organic pollutants and treatment of wastewater. However, low specific surface area and rapid
recombination of carriers lead to a poor photocatalytic performance of Bi,Os, seriously restricting its application. Besides, the
particle morphology of Bi,O3 is aso not conducive to recycling and application. In this work, a flexible Bi,Os/carbon paper
composite photocatalyst was prepared via electrochemical deposition and subsequent in-situ oxidation to improve its
photocatalytic performance and operation convenience. In the as-prepared composite photocatalysts, fern-like p-Bi,Oz with a
hierarchical structure is grown on the carbon paper substrate. In the visible-light-driven photocatalytic degradation of phenol in
water, the photocatalytic performance of Bi,Os/carbon paper composite can surpasses a-Bi,O; powder without a hierarchical
structure and precedes the -Bi, O3 with a hierarchical structure. Based on the analysis of N, adsorption, diffuse reflection spectra,
photoluminescence and reactive radical, the improved activity of Bi,Os/carbon paper composite is ascribed to the fern-like
hierarchical structure of Bi,O3 and the electron capturing role of conductive carbon paper. The hierarchical structure favors the
light absorption of Bi,O3; and its contact with reactants, while the electron capturing role of carbon paper can effectively separate
the photogenerated electrons and holes in Bi,Os, thus promoting the utilization of carriers. In addition, the macro-size, flexibility
and two-dimensional morphology of the composite also make the operation and recycling more convenient. This study provides
an effective strategy for the design of flexible photocatalysts with a hierarchical structure.
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Fig. 5 (8 Photocatalytic degradation of phenol over Bi,Oz-a,
Bi,Os-b and Bi,O-C, (b) Temporal UV spectra of
phenol over Bi,Os-C, and (c) Stability test result of
Bi,Oz—C (irradiation time of 2 h)
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