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Preparation and properties of silver nanoparticles
coupled with BiVO, and sepiolite
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Abstract: BiVO, and BiVO,/sepiolite were prepared by hydrothermal method, and Ag/BiVO,/sepiolite
composite photocatalysts with different Ag loadings were prepared under the light using AgNO; as a
precursor reagent. XRD, SEM, TEM, XPS and DRS were used to characterize the photocatalysts. Using
rhodamine B as a model pollutant, the effects of different Ag loadings on the performance of Ag/BiVO,/
sepiolite composite photocatalysts were investigated. The results show that when the loading of Ag reaches
60% . the composite photocatalyst has the best decolorization effect on rhodamine B, and the rhodamine B
can be completely decolorized within 10 minutes. At the same time, the 0.6Ag/BiVO,/sepiolite sample
shows substantial recyclability and cycling stability.
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1.1 RKF S5

FKAEER B ((BI(NO,), « 5SH, O) LI A . iR AR (AgNO,) . FEE(CH, OHD . 2 JHI] B, £ — 1% MU 4, R
(EDTA) , FINEE(IPA) L X 5} (BQ) , ¥ & 43 Hrédi

HLF R, CEL-HXF300 T Y6, HI-6 A 0 5 iR #4713 £ 4% . DHG-9140 A Ha A8 VR 50 X T 18 46 L 55
DAL,

X SR ATHHL 5 & S 7 AR L 3 S R UBR L SR AT -3 20 Ah 4k BE L UV5100 B
oL HNA] DL 6 EE 3, ASAP2020MP 4 [ 5l e 2 1 FR Az £ FL 4 30 AL
1.2 #EFIHEHE

BiVO, flifg il A 2 &Y A #5 : 10 mmol 9 H KSR EE AT 1 g 04 % T 30 mL 2 mol/L A9 K R ¥ W
L, ERAEHE 1 h SR A 10 mmol YR SRR #63F T 30 mL 1 mol/L B E S AL MIE W b IR HE 1 h,
BENEW B, KR A ERFEN A T ZIEHMENA R B I R B AR . H 2 mol/L BZEU/KIT I
WEIEW pHAEN 7. SR T 1 h B BIRMR 2 200 mL (/KW 49,160 C R 12 h, U,
R 28 T K, 22 B eI JLIR G TE 28 U B T 60 C T4 6 h, 600 “CHEBE 4 h, FE S ARIC A BiVO, /i i
A1 AERXTH FEAS TS I A B B0 T TR B9 07 231 48 2640 BiVO, .

GOK AR R TR G BIVO, A A A6 B R R AR 8 BiVO, /T A 0.5 g, B 8 it Y AH R AR A 40 mL
H B A R 25 F T A 60 mL 19 2585 /K v oF b3 B €8 8 07 WiHE A5 Ab 3 30 min, 76 R WS 19 2510 T
W 2 h, ZEHIRS W 300 W Xe 4T (A= 420 nm) BB 2 h, )5 B3R5 B9 RE Fhak v s 3T 1
AP T 60 'CF T4 6 h, #HIME M RIRIC A XAg/BiVO, /Ml . Hh X F/x Ag 5 BiVO, /i
WA A BT (B 0.2 Ag/BiVO, /ML f . Fom Ag BIFEE 28k 20%0).,
1.3 LR

WERf 100 mL 2 mol/L 2 FH] B AW T 200 mL AIBSHR b, A 0.1 g FAEAL 7 L 76 BB 5 0 451 F
PERE 30 min, LU 35 3 0 BF- 457, SR 5 300 W(A=>420 nm) B9RAT 6 U5 B8 55, 45 8 10 min BORE— W, Hh3f
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Fig. 1 XRD pattern of different samples

2.2 SEM # TEM

KT T b RS A A BB IR SR ARAE , SEM A1 TEM % 1 1 21900 25 4 8 2 24 5 i SEM Fil TEM &
Ao Bl 25 ) Bl R 2 G IEA M 0.6Ag/BiVO, /M4 FE 5 A9 SEM B, W el LI H 4l
14 360 7 LA RRE ST Y AR R4S A O A I A S BRI . 1 2(b) gk 0.6 Ag/BiVO, /i il A #f
ity o TRE I 7 B4 3 TS TR R /NAS 34 50 B 40 K R SR L O L S B 2 4 A FL B B BH A BT R R L O ELR Y TR TR
AT 1) 3 €0 A5 i I 2 €6, pl B0 AT 4 BT 40 oK BROR F A1 BiVO, B 38 7 3 1R 2 17 1M 52 30 AN [R) 19 45 4 SRR AE
Kl 2(c)J& 0.6Ag/BiVO, /MGl A LG TEM B, o] LU #5210 A7 B 5 o 78 45 4, AR R A% /N K B0
W2 BiVO, FURGAKRLF . & 2D FCe) S i 43 P15 5 i 0 3 BE 11, T LU 1 A A 2 SO AR AR L b g
[ 0.308 nm 5 BiVO, B (112) fhTEAHPC AL, A% [T 0.236 nm 54 85 A (111 & AR DEfE L X BE W T 4%
KARRL AT BiVO, ¥ 91 28, 3X 5 XRD X 45 5 A — 20, B0 B0 & B T 9K Rk #55 BiVO, Rl i1
AR E AR,
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Fig. 2 The samples’ SEM and TEM images

2.3 XPS #if

KT B EAE S TS TR LR AT T XPS IR, B 3 & 0.6Ag/BiVO, /LA BE 5 1R 4> HE XPS
B . B 3Ca) A LB H,164.5 eV Ml 159.2 eV 33X B~ 6 43 B 6 2 Bi* " H Bi 4f5,, #1 Bi 41,1, M
K 3(b) AT LA L 7 524.4 eV F1516.8 eV AMAYIE TR TV 2p, o F1 V 2py s » BEIHPLICE JE A VT AYIE A7
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Fig. 3 High-resolution regional XPS spectra of 0.6Ag/BiVO, /sepiolite

2.4 DRS & #7

R T G b ULEE I A AT DO B IR WCRE O L AT T 50 AT DL I8 S OGS (DRS) A A i g . A 4
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Fig. 4 UV-Vis diffuse reflectance spectra of different samples

2.5 AT fELiERE

T B A I AL R S BR Y B AN R AT T A HLYCRES FHE B R S5 . NI 5 RTLUE L Al
BiVO, X[ 2 P8 B 0 Bt & 76 6 00 224 £ AU A1 )5 W BRE B T2 25 %0 22 A, EL B 2 1) R il R R 3K
4y BiVO, A W A8t . 540 BIVO, S A L BT A R i i S 28 00 (4 R AR B T 10026, i, 0.6Ag/
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Fig. 5 Photocatalytic degradation curves of different samples for RhB
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ity P PR AR T P AT AR R B A ARG, X 3R B T R B A o AR v R A TR R R L T 7 2T B Y R A AL
PR, Y i Ak 700 32 2106 /9 BRI B, BIVO, A7 (9 B Bi00& BRGE 21 547 . NI FE M4l b AR 28 o8, il B 4R
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Fig. 6 Photocatalytic degradation of RhB over the 0.6Ag/BiVO, /&8 A sample with different scavengers
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Fig. 7 Possible mechanism of RhB degradation over 0.6Ag/BiVO, /sepiolite sample
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Fig. 8 Cycle runs of photocatalytic degradation of RhB
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