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Abstract
BiVO,4 nano-stars were prepared through a hydrothermal method, the crystal structure, morphol-
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ogy and optical electrochemical property were characterized. The results show that BiVO, nano-stars
own good crystallinity, regular morphology, uniform size, as well as the good photodegradation
ability and photocurrent response, and the photocurrent density of about 0.5 pA/cm2. The flat
band potential was measured as 0.27 V vs. NHE by electrochemical Mott-Schottky method, and the
conduction band position was calculated as 0.25 V vs. NHE, and the valence band position was de-
termined as 2.66 V vs. NHE combined with optical absorption spectrum. Finally, the energy level
structure diagram of BiVO. nanostar was given.
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1. 518

PUBRBB(BIVO,) & — Al R m] Wi 2 (1 AR b, BATRUR S 9 (2.4 eV). HLaEfasE
PEGF . TR, AR T N TR OB . RO R e IR SRR TE[1]. H
FEYUR BIVO, MBI S B Zh 712 RE e AN R G, (R 7 HOG LA ERE . 9 T e RO AR PR il
AN F 4 720K BIVO, 9Kk, TR 9KAE. Gk 5E, mTRLA R @ HvETE2].
L], BAAGKRELETIN BIVO, SCHEAA R T & fa 8 LERMABIR. BAT mOCHEAETE. T g
PESRAE, e 2 ARGE N TR 55 G A AN 2 i B A K S N 26310 BRIEEASR, BRI FURIE 13T
BiVO, #UKEM KGR FZIL, FISEBDEI TN Eal. fiZRADEREMATIYI[A4]. TAERADTTT BiVO, 44
KEME SOOI, 2O L RE S AT IE, DLk — D ot AL S B 3K g 2
AR B R YIRS . ASCRADKIGER % T BIVO, IR EM R, JFHfb P
H R ALVE S Aot 2 I E T L RE T 4 A

2. SKEEERSY
2.1 KWHE

KK g 4 T HLBREAGIK A RE, il 4 7R W R B 120 mg ¥ Bi(NO3)s-5H,0 (CAS:177733-57-2,
Bl 1) A1 200 mg (1) NagVO,-12H,0 (CAS:13721-39-6, BilHi T)iE T 80 mL &1 /KH . fEHIA B0 7E
R G LS, KRG R3] 100 mL AR R VUG 06 AT R M2 A o O EAR H 160°CHl B
o8 N, RMNEERE, KR EUTE A B FKFITK R G =K, ARG OIE. TN B2 T8
FEHH 60°C R4 10 /N IRAR B K R RN BiVO, 9K EE o
2.2. MIRFRAESS %

BiVO, 4K M i R4 KK X SR AT (XRD, Smartlab SE)ZRAE, OW 3 i F 4 B 7 B s
(SEM, JEOL JSM-6700F) R AL, a5 Wit e 48 4 v] W43 6 FETH(Shimadzu UV-2600)I145 . SRFfE 2 1+
] B (CAS:81-88-9, [+ 1) RAIGIT Y6E, 7E 60 mL ¥ )y 10 mg/L (% FF8 B W N 20 mg i
BiVO, K24 K}, AEEIBE 8 min B 2 mL ¥ 5 O Ja MR RS RE , 1T SR AR ML CIC fH, Horp
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Co NWILESCIRUSBRSE . AL 2B M N ERE . BB Py AR AL 22 TAE S5 (CHI 650E) H = HL Ak
EDIAS, B BiVO, GRS N AR TR AL K 0 ik T2 R (FTO) b, fF T 5 F Aa IRk 34 3%
B x 1em® (R CHE N TARRMN, F4& AT EXT Bitlk, Ag/AQCI (3.5 M KC)E NSt Ht, HMRN
0.5 M Na,SO, ¥ (pH = 6) (CAS:7757-82-6, Fil$i 1), A BALHCR A N ARG — BIFs A B (NHE)
HLfz: E(NHE) = E(AQ/AQCI) + 0.197 V. a3 ih e A BH ST MK A &, BRHTHE S YE Dy
0.1 Hz 3| 10 kHz, P77 HUALR A F AL 22 5 - H AR R4S
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Figure 1. (a) XRD pattern and (b) SEM image of BiVO, nanostar
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Figure 2. (a) Photodegradation curve, (b) Transient photocurrent spectrum and (c) Impedance spectrum of BiVO, nanostars
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Kl 2(a) v BiVO, 9K B EHEM D PHI B MEREMZ . nTUUE R, TEORIRTREE R AIG R, DAk
BB AR, 7F 48 min i 2T Wk B BE N WIRGE Y 64%, Ui BiVO, 44K 2 HA BT A ML I
71. [ 2(b) 7 BiVO, 44K H AR B3 A5 Ly mi 2 28, AR Y IR BB R BE s, HLBEA it i e
B A IR Rt 0 AR B, D' FELIAE HH LR () 38 DX R MG, SR T BiV O, 4K 2 ' M AR ASC g 19 ' FL e 17 R
Ot R B (R B R A 2 2, IS 26 R 208 0.5 pAlem?®s 4] 2(c) st BiVO, 99K 2 6 Btk i)

FHATIE, BT DA BITE 6 IR T 2% B AR 10 FH. T 3 32 PR A .
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Figure 3. Optical absorption spectra of BiVO,4 nanostars
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Figure 4. Mott-Schottky curves of BiVO, nanostars at different frequencies
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BIVO, ARSIV L o P25 S5 — SR IRAD . A B AR TR, TR S
P 5 AR BRI TR FE R, T Wil S s © Tl 3% - 1S IR A SRR F [5]:

1 2

e [—J[V Vi) (1)

esgyNp

AR e B A TR, ¢ RN B HEE(BIVO, A 35 [6]), g0 /& EL A/ HLH L Np &30 FIRIE(E
RS AT n B QAR FIR QS T 2 TR ), V ZHEINIHE, Ve 2 A (R
PARPOKRER AT B 5 R AR OR S — BT TR E L) [7]. 1A 4 AT AR B, it 2R 8 UE, BT BiVO,
KB n RSk, ERESIR T, S8F - HERERMEL S T8, 2SR AL Ve, HHE
AIFZAE N 0.27 V vs. NHE . I T-TEARHES AR T, P AT 5 AR oK RE 4 Ex A IR], DRG] 45 1) BiVO,
YK IR K RELL E- M 0.27 V vs. NHE.

EEMRBEBE XN, nBESARE) SHRRS Ec 5 B KR H FXER[8]:

N
Ec = Eq +kgT |nN—C O]

D

Horb Np TR, ATH AR TSR], 1 Ne 2 S A RS T, W RRN[8]:

3
2nm*k. T )2
N :2[ = B j (3)

Horbm® 2 S BT I ZU5 & (BIVOL T m™ = 2.05mq [9]) - H1 A ZR(L) AT+ 545 B4R 7 JE Np 4 3.7 x 10
cm™>, HAREG)AE Ne o 7.3 x10% em®, #HAAK(2) A3 Ec N 0.25 V vs. NHE. #t ) 45 & 2R i
P i3 257 56 4 Eq:

E, =E, —Ec )

15 BiVO, 49k B il B Ev (AN 2.66 V vs. NHE. Al 5R54% B & 5 Fios.
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Figure 5. Energy level structure diagram of BiVVO, nanostar
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