55 45 %55 2 10 W g fl %K Vol. 45, No. 2
2024 4 4 A IRON STEEL VANADIUM TITANIUM April 2024

BiVO,/GO ik E &S FH &
RESXELEREMRR

EomCT Rk, AR R A BARRDYY ) gt

(1. FRERZM B G2 T AR 2B, MR TRt 4750045 2. ARG 44 etk Rl St fad 72 TR AR5 0, W rg Rt
475004; 3. I R5 4& So b ik AL BE A R TR S SE B0 %, TR TR 475004; 4. 1B R 2= DIREA B IE HPoO, W pd T8
475004 )

8 EPUREN(BIVO,) K HE 513, & SRR AR B 2B (~ 2.4 eV) | S IR 1 B8 1 L S AR 1
TTAEGHE AL SR SZ ) )2 T o LA R B ROl B 1R e Ay Sk, SR FH /K R IR ) ) 46 1 fa i IR B IR B /A B M
(BiVO, /GO) GG B, il X ST AR ARl HL 5 B ST  Z SO LA RIS H R S HEA T RAE,
I G B T AT E % 15 (AC) BREARIG R o 148 H B A S FRL R R o, LRR B (BIVO,) Sy R i) £
HIRGEH, GO Jr 2 24 HiMa], ¥ BiVO, K E5 IR i etk . GO RUMMABUE 1 BiVO, J5UA A LR 454
45, BiVO, /GO(BG-3) Xt AC MBEARRCAR RIIE 97.23%, TIN5 WG FEMACREIATT LIIKE) 87.15%, B4t
AR B RAF G A E . SR Langmuir -Hinshelwood( L-H) —2% 3/ 7] SRR 5 R A AL R A 7R, ARG
FHR KT 0.99, W] L-H — 2 3h 12y Rk i 8 & FILS % b ah T2 72

KGRI BIVO,; GO; WK E A bIRE S fl; BT H v+ L
rhE 4325 TB33, TQ426 Xk ERE: A X EHS:1004-7638(2024)02—0051-07 LE
DOI: 10.7513/j.iss1.1004-7638.2024.02.008 FrFlE GRIERE) #RIRHE (OSID) : i H% E?
B
5

Preparation of BiVO,/GO composites and
their photocatalytic performance

Wang Li"*’, Shi Zhaozhongz, Cui Weina”*, Zhou Hua®*, Zhan Guirongl’z, Liu Jin**

(1. School of Material and Chemical Engineering, Kaifeng University, Kaifeng 475004, Henan China; 2. Henan Engin-
eering Research Center of Advanced Materials and Green Process, Kaifeng 475004, Henan, China; 3. Henan Key Labor-
atory for Advanced Silicon Carbide Materials, Kaifeng 475004, Henan, China; 4. Research Center of Functional Materi-
als, Kaifeng University, Kaifeng 475004, Henan, China)

Abstract: Bismuth vanadate (BiVO,) has attracted considerable attention in photocatalysis due to its
cheap and easy availability, mild and simple preparation conditions, narrow bandgap ( ~ 2.4 eV), out-
standing photoresponse ability, and excellent stability. A fishbone like bismuth vanadate/graphene
(BiVO,/GO) composite photocatalytic material was successfully prepared using bismuth nitrate and am-
monium metavanadate as raw materials by hydrothermal method. The structure and morphology of the
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composite photocatalytic material were characterized by X-ray powder diffraction (XRD), scanning

electron microscopy (SEM), and transmission electron microscopy (TEM), and its degradation activity

for acyclovir under simulated sunlight was investigated. SEM and TEM show that BiVO, has a unique

fishbone like structure, with GO layers interspersed between them, effectively connecting the BiVO,

nanostructures. The addition of GO has changed the original pure monoclinic scheelite structure of
BiVO,. The degradation efficiency of BiVO,/GO (BG-3) for acyclovir (AC) is as high as 97.23%, and
the degradation efficiency can still reach 87.15% after 5 cycles, indicating that the catalyst has good

cycling activity. The Langmuir-Hinshelwood (L-H) first-order kinetic model equation was used to fit

the catalytic degradation process, and the correlation coefficients R’ were all higher than 0.97, indicat-

ing that the L-H first-order kinetic model equation is very suitable for fitting the catalytic degradation

process.
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Fig. 5 (a) Photocatalytic degradation of acyclovir; (b) the first-order kinetic fitting
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Table 1 Parameters for degradation of acyclovir over dif-
ferent catalysts

JEHELR V% k/min”’ R
BiVO, 46.2 0.004 45 0.995 37
BG-1 76.7 0.011 46 0.991 48
BG-3 97.23 0.028 04 0.990 58
BG-5 85.14 0.014 99 0.995 74
BG-7 69.32 0.009 84 0.997 17
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