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Abstract

The hydrothermal synthesis process of La-doped Bi,WOs photocatalyst was optimized. The effects
of various factors including La-doping amount, initial pH of reactant solution, hydrothermal time,
calcination temperature, and calcination time on the photocatalytic activity of La-doped Bi;WOs
were investigated through the photocatalytic degradation of 4-chlorophenol (4-CP) under simu-
lated sunlight irradiation. The results show optimal preparation conditions as follows: La-doping
amount is 1.5 wt%, and the initial pH value of reactant solution is 7, and hydrothermal time at
160°C is 12 h, and calcination temperature is 500°C, and calcination time is 2 h. The photoactivity
of as-prepared La-doped Bi:WOs was 51%, which is much higher than that of undoped Bi;WO¢
prepared under the same conditions (38.4%).
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BE R SE AT A1 % 24 TR R St LaB 2 Bi, WO ZEAR I K FH G FOL AL A4 - S B (4-CP) ERE AU RE M . 45 SR K
B: LaB 2 B N 1.5 wt%, R EHIZEpHIE A7, 160°C/K 12 h, 2500°CKERE2 h, #& I LaiB 22Bi, W0,
R RE Bk, FEARRL K RHYGIR S T X 4-CPu AL £ R FIE51%, B EH T Bi.WOHI eI
(38.4%).

K"
Bi;WO0s, La$BZ%, 4-8&Fy, btk

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

AT YA RE VR JE Bl ) 29 N SR 2 R B S BB S el . AR, R SO AL AL B
fiR 7K B 23 S WS e 2 0[] R, 9K TiO, B v, X BEME IR K /T 387 nm (R4
K, BHIAERTF-FREERER G, MERR 7T ZRAHR] [3].

Bi,WOs 1 —Ft Aurivillius B4, 254 %6 2.7 eV, L TiO, 3.2 eV IR S E W 4%, &tk
TiO, ] WL 8L 8 7758 H BT BB A AT RL[4] [5]. SR, BiWOg Yt A7 1 35 I HL 3 (Ecp) T BB A L
THETRZAEMRMIC, W7 ed8m 2 e, MM T S bimik6].

KB 3 0 R 5 N AR T R T B RE ,  TE 0BT 10 2 T R 2R 5 90 1, Re g4 e AR B 1
FAE7][8]. #RET 4F HUE 5 5 &Pk 5 Wik(l il . 1. fS5)EE 6, |z TS a0s R e
B FI[9]. Xu ZE[1018F58 Gd. Eu. Sm B La $7:1 Bi;WOg 7E 7] W% T a4k F4 % RhB HEfE, La
BJ% Bi, WO, i I B 58 15« Sefie bk pe i e

ASCRKBGERE T La B¢ Bi,WOs AL, HR THRE. RNBEYILE pH (A, KRB,
R beilia B RS IR S5 26 AR R X La $34% Bi,WOg TEASTHUK FHOG IR T A AL IS MR 4-CP MEREIISEM, 57
TAKPGEH % La B2 Bi,WOs EMAFIMMAL TE . AL La BAAEWEMTIRIEMN LB 4 Bi,WO,
et R e La® 542 BB AR HEA 5% [11], /K Hrf i) B AR T Xu [10]4:313E La 2% Bi,WOg {1 7K #4
B ] 16 ho

2. EIERSY
2.1, (U557
Bi(NOs)a5H,O(F HE T EUZ (L A I A ) NapWO,-2H, O HE i R BRI A A ): LaOs
(RHETIST RN TR : DU R IR AN TR : PRI RR (G R IEAL T AL A1),
{UT(500 W oty T4 R 1) UV-2550 S8 4M/AT WA E(F A% 3 4 )
22. La$4% Bi, WO, A FIEHIE
4 Bi(NO3)3-5H,0 I NagWO,-2H,0 48 B3 BE /R L 2:1 FULLBIFRER, FERRHL— 2 R 1) La,Oyr 45 4.85 g
Bi(NOs)s-5H;0 Fil La;Oq ¥ T 3.5 mL 4 M Ffiii2, 1.65 g Na;WO,-2H,0 J#f 2 5 mL 2M NaOH J#ii*h,
4 NaWO, HLZR M Bi(NOg)s Fil La,Os IR AV, FI 2 M NaOH ¥ IR A i pH fi, 745
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RE, FR

ke 1 h 5 AR 50 mL K#MZE, 1E 160°CK MBI IH], iR TR, K5, BHEm%K
HOPUE AR 3K, T 110°C MEET TR 24 h, fE— iR FRbef3 3] La 5% Bi,WO, i

3. LIS ERSy
3.1. BHEX LaigF Bi,WO, KL F A

La/Bi,WOg JE & L A 1 Wt%. 1.25 wt%. 1.5 wt%. 1.75 Wt%. 2.5 Wt%. 3 W%, SNIRAILE pH 1A
7, K12 h, FL 450°CREEE 2 h il &K La 2% Bi,WOg IGALTE M 1 FiR. KB24H Bi,WOg
HIETEN 38.4%, BHESIEWINFEROCHAMREZ TR, BREN 1.5 WNFEFiEtR &, &
45.8%; ZkEHENB R, SEFEEFOGIEERK. S8 La B0 T Bi,WOs 1] WG, 8 n
TR, ) 7T E S, FERIN TR, TR TR e EAE T [12] [13].
A La B2 1.5 wi%e] BAR THRIER La® 544 Bi;WOs Wb A La* B4 BEE/RHN 5%
[11].

3.2. R #%E pH {EXT La $82% Bi, WO, LML EM I

[RBEEAIIE pH AE XS La #32% Bi, WO SEHEALIEVE IS 2 PR o [ RIRAIAG pH B9 7 I, il
# 1.5 Wt% La 154% Bi;WOs FE i DG A M fe i, 14 45.8%:; T sl A0S SEMRAI 4R pH 1B, il 454 i
HICHEAL TR TR B SN AG pH EFE IR & A T IAAERES, JFR2IT La 528 BiWO, 1I7E
B, BTG IERE . BIRFAF T, Na,WO, s /Kfif, A KETTIED HoWO,, A4 Bi £ W
D T AT RE S D R A BiOg, S EURE AR 2EEFEAK[14] [15]0 2R NIEAIIE pH = 7 I, AR
La $57% Bi,WOg # i 45 i S if, SeME AL MERE SR AP [16]. pH (38 I BB 26 EI, OH IR EEHE R, Bi*
KEIKME, BiWOs HIRAZRIHN, @tz A KRR F . Bi;WOs % B Wi K R 1 FiREs ),
B BT R OR, FECER TR, B T e A S LA AT AR, AR T e i3 R
e, PR AOGHEATE TR 7],

3.3. KHARTEIFT La 382 Bi,WO, F L EMERIF N

ANRIZK A TR 1) 45/ 1.5 wt% La 3 2% [ Bi,WOg ST VEANE] 3 Fram. FESEIRVEEN, KA KK
BFFAE K, 1.5 wt% La #5441 Bi,WOs 45 i FE B R, ARG IS T & /KSR 12 h
B, FEGOGEATE TR 45.8%; ZRERAEKIKINET[A], FE MG AR PERRAIC. FoHER, I KK
R[] 2 5 BURE i dob ROTIG K, Ee R ARk /N, et S e s nosi b, 1 HL dfobr ROST 18 K 5 5
HABIR T IE A TR K, PRI G ATE TR K[18] [19]. ARSCHARE MRk K #sF ] 12 h, KT Xu
[10]454K3E La 2% Bi;WOg HI/K#Hf 8] 16 h.

3.4. FEIRIBETT La 8% Bi,WO, LA RIS

ZAREERRE 2 h #1730 1.5 wt% La 541 Bi,WOs HIDGHEAIEYEIN S 4 Fion. BHE KRS BRIRE
400°C T} 28 500°C, HIRFE IR CHEATE Tl , £ 500°C 1Bkt S i e A G s, I8 51%. JHaEs
BRI, FEM AL, R, SeAIETETE S . R RIR 4k g T i S SR SO AL TE T
MR, XRHTREFRES S, Bk, R A PR AT e
3.5. FEIRETEIXT La 83 Bi,WO, LA RIS

22 500°C K5 B [F] I [R] 1 45 ) 1.5 Wt% La 4524 Bi,WOg FIJGEALIE U 5 Fion. S5REH, 4
500°C K5 2 h il 2 FIRE S TG PR e A, K B4 R BT 1] 450 5 B0 o e M A s 1 B A o R e T ) ik
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Figure 1. Effect of La-doping amount on the photoactivity of La-doped Bi,WOgq
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Figure 2. Effect of the initial pH of reactant solution on the photoactivity of La-doped Bi,WOgq
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Figure 3. Effect of hydrothermal time on the photoactivity of La-doped Bi,WOgq
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Figure 4. Effect of calcination temperature on the photoactivity of La-doped Bi,WQOg
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Figure 5. Effect of calcination time on the photoactivity of La-doped Bi,WQOg
5. KEIRATIE)XT La #54¢ Bi,WOg St E M RIS

W, FERRIIGRIEIL 2, AR, OB ERUR, KR S, Sk ok, HeR T BEAIS,
BRCRAAR, B PR RO AL P AR

4, &Eig

La B4 B4 T Bi,WOs KA. SSZIGHTL, Hise /KIGER] % La 524 Bi,WO, FIffL T
MW La B E 1.5 wt%, RBEAILE pH EA 7, 160°C F/K# A4 12 h, Kikeli g 500°C,
FERERFIA] 2 h, R R HI La $84% Bi,WO, fERLHLRBH YGRS N L ILF% AR 4-CP [ LBRFIAE
51%, izt AR A6 R il 46 1 Bi,WOg I 665 14:(38.4%) . 5 SCHRIRIER L, La #5445 B FEK,
I ) R i, 1% T2 B A PR RE R 5
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