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Abstract: Niobate bismuth nanoparticles doped with La and Zn had been prepared by chemical co-precipitation

method, and its structure and photocatalytic property were characterized by means of modern analytical

techniques. The results illustrated that the doped BiNbO, samples presented an excellent photocatalytic activity

on RhB in visible light irradiation, and their photocatalytic efficiency influenced by various factors, 0.15 g of
BigosLageNbO, had the best photocatalytic effect on 50 mL of RhB solution with 5 mg-L™" and 4 of pH. Especially, it
had a stable photocatalytic performance and still retained the photocatalytic activity beyond 95% after five

cycling test. The study on photocatalysis mechanism indicated that the electron holes play a significant role in

the degradation process of RhB under visible light irradiation.
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B 1 Bi._LaNbO, (A)H Bi_ZnNbO, (B) (v=0.02, 0.04, 0.06, 0.08, 0.1)#) XRD ; BiyeLaowuNbO, 1 EDS (C)
Fig.1  XRD patterns of Bi,_ La,/NbO, (A) and Bi,.,Zn,NbO, (B) (x=0.02, 0.04, 0.06, 0.08, 0.1); EDS spectrum of Bijgl.age:NbO, (C)
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Fig.2  XPS survey spectra of Bigsl.agoeNbO,

ABUR T BiNbO, AtA% &R Bi* AL & | B T La™1y
PR B, Zn B AR L B RN, B 4R
B it B TR SR S AR 45 48 O R & AR W i A8 4k i TEM
3R 2 BEAR BiNDO, 3 AL T 3RO JUkE | R 29 70~80
nm , A7 — E TR BE 0 2R 15 2208 0 1 J0RE 20 A 32 3
A) AR TR A W8 55 | 5 SEM IS5 RAH &
2.1.3  UV-Vis & 5OGIEDRS)

Bl 4 j& BiNbO, Fl BigelaoouNbO, 1 48 #— 1 Ui,
18 2 55 1% (A)F (hw)=(hy) T2 (B) . HH B3R & AE =
B 2t A 1 A iR TR AT T, A {1 e Ak A 55 1 IR
ST Bi6s LIE FL B BT B0 BiNbO, G I
10 L 200~400 nm , BIFE 58 415 XA 558 1 e 7 RE
7, R BHCHA 8K, 448 A La*& | BiNbO, 1Y
WS K R A T L0, St N 3 R R 3 ) Do
D4R ORISR R HATRE A I Dy L (1) 7E
BiNbO, H48 A La® 2> fiff H & 4% o 4 BUFC 1Y b 4 45
AR A W AR DT AE L f S R B B Al AR A
Vi BE B, D/, TE R ULV B A R Y
e (2) B4 B 2 BiNbO, Al BB 9 = 4k
Z&FRESL, (45 BiNbO, ¥y [ i T 76 32

NPE=A

He B

AN AR AT B R ) O BRG] AR OR | 7 AR
AL A 90, 0 98 BINDO, IR G, R
BiNbO, #5107 3 B, DA T 4 v K B ' 69
R0 (3) FI T AT AR A B AR AR Al s
2 A R AR R,

2 AR 0 ' AT T 5 AR B B VA OG
R AR T8 B R | L IR T 0 R A
A Gy P A AR L R ES X S A Ak RN R
HEAT 2SR BiNbO, 19717 Bt 5 52 4h AT DGl &
BRI T R,

ahv=A(hv-E,)"

KA o MW REGA BHEE e LT BEHE (eV);
E, NS SR eV), LA e g XAl Ll (ahe)?
Y AR U T2 Ty ) £ A 3E T X Bl 32 Ak
HIME R 2 AR 2R S8R E (K 4(B)).

HEA ] 4(B) AT LASE t BiNDO, Fil BiggsLagoNbO,
fR AR 98 T2 (E) 3 50 3.02 eV 1 2.75 eV, 5 3Tk
{EPVES AT B A La™if Wi & A= 1 2058 2
SRR A AR A S ECE RAR MR TE R DG
(7] T A9 45 ) 1 R EA T Ak RN



57 ) VETF 745 La 1 Zn ¥ 25 B B 60 000 T WA 2 L L 3 1209

&l 3 BiNbO, (a) BigesLageNbO, (b) . BigeLageNbO, (c) BigesZnepsNbO, (d) . BigsZngeNbO, (€)1 SEM 1 TEM [El{5
Fig.3 SEM and TEM images of BiNbO, (a), BigesLaouNbO, (b), BigeLaoNbO, (), BigesZngNbO, (d) and BigeZn,gNbO, (e)
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Fig.6 UV-Vis spectrum and standard curve of RhB solution
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Fig.7 Effect of La and Zn contents on photocatalytic degradation RhB (A, B), and their first-order

kinetics fitting curves of photocatalytic degradation (C, D)

%1 Bi_LaNbO, B ENL— K NZFHE Lk

Table 1 First-order kinetics model of Bi,_LaNbO,

x Linear fitting of pseudo-first-order kinetics reaction equation R? k / min™
0 In(C/Co)=—0.011 2¢ 0.977 8 0.011 2
0.02 In(C/Co)=—0.013 8: 0.973 9 0.013 83
0.04 In(C/Co)=—0.025 61 0.995 6 0.025 6
0.06 In(C/Cp)=-0.021 18¢ 0.996 8 0.021 18
0.08 In(C/Co)=-0.017 32¢ 0.990 6 0.017 32
0.1 In(C/Co)=-0.015 56¢ 0.984 0 0.015 56

&2 BiZnNbO, HXEL RN FH A Lk
Table 2 First-order Kkinetics model of Bi,_.ZnNbO,

x Linear fitting of pseudo-first-order kinetics reaction equation R’ k / min™
0 In(C/Co)=—0.011 2¢ 0.977 8 0.011 2
0.02 In(C/C)=—0.013 9 0.980 5 0.013 83
0.04 In(C/Co)=-0.018 12¢ 0.995 3 0.018 12
0.06 In(C/Cp)=-0.023 7¢ 0.992 1 0.023 7
0.08 In(C/Cp)=-0.016 1¢ 0.990 0.016 1
0.1 In(C/Cy)=-0.011 8¢ 0.9859 0.011 8

YEIRL, 15 2 18 7(C) (D), 353 H: 8 50 5 (k) A 52 A
KRBURY, AR 1 K 2 iR, R RIRB 2

FE B k38 BER BiINDO, B9 K, H T BigeLagw
NbO, 1 BigeZngeNbO, W k fx Kk # AR AT F Gk
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S92 h, A RAE 8(A) TR, HY BRI R S 0 O
A 56 e 3 56 B 5 Rk S ) o S B 2P 1 O el N 1
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FLREfE RhB 1Y B8R B B K BORM = 4k 23 i,

104 = )
0.8+

0.6

ar,

0.4

0.2

0.04

20 40 60 80 100 120
Time / min

=

G HE AR A R AR S T s )s  HC I PR RT RE 2 L Y B0k}
M 0.05 g BWINE] 0.15 g W, A0 09 36 P A7 1
Z G FI ARG TN D' HE Al R fige 2 3 il 22 19K (H
MR KT 0.15 g B B IF W hokR 7405 1
2 | JGIE o AR, R BOCE A BR BT 40 R, A
T 38 A H D' A A i i 52
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A 1% ik B8040 AT LA (In(CICo)~r), &5 S N & 8(B) Ml
T3 PR, I3 TH, 4 BigeLageNbO, H A
0.15 g i H k E K BB deR e K 5 Bk
A i 52 30 i 25 SR AR AT
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518 BiggslaguNbO, MIHCHE X G AL FEMF RhB 15200 (A) M H— 2 3h Iy 2= 406 2k (B)
Fig.8 Photocatalytic degradation of BigelaguNbO, with different dosages (A) and its first-order kinetics fitting curves (B)

£ 3 AEEME BijLaNbO, XL ERE RhB HW— & W EEFH 2
Table 3 First-order kinetics model of Biyy,Zn, VO, with different dosages

Sample mass Linear fitting of pseudo-first-order kinetics reaction equation R? k / min™
0.05 In(C/Co)=-0.009 561 0.972 0 0.009 56
0.10 In(C/Cp)=-0.013 93¢ 0.989 0 0.013 93
0.15 In(C/Cp)=-0.025 6¢ 0.995 6 0.025 6
0.20 In(C/Cp)=-0.019 75¢ 0.983 2 0.019 75
0.25 In(C/Cy)=—0.017 25¢ 0.984 3 0.017 25

2.2.4 RhB & JZ 152

] W& B 43591 R 510 FI1 15 mg-L™' RhB % &
FIMA 0.15 g BigelagNbO,, #EOGHHE 0.5 h, T AT
FREEBRGTIFREFE 2 h, HOE B 45 2R T &1 9(A)
Bz o L 9(A) T AT, WS 510 #1115 mg- 1™ RhB
VW 1Y R A R 43 A 96.7% .63.3% .55.3% , I
BigosLagoNbO, 1 6 fE 1L I i 4 Bl RhB A1) 46 ¥k 2 1)
NPV

HRAE (2)2, X5 AN [F] RhB v BE (4 DA Ak e fige A5 9
HATHELE (In(C/Co)~t) , A5 R AR 9(BYFIER 4 Frzs . M
M 4 7550, RhB ¥R EE N 5 mg- L7 i, & (5%

K, EDGE R R K X 5 BRI RAAY 5
225 VW pH {H Y0

4 0.15 g BigasLaguNbO, A F] 50 mL 5 mg-L!
1) RhB ¥ b VR EE S 0.2 mg- L7 9 & A AL B
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Table 4 First-order kinetics model of different RhB concentration
RhB concentration / (mg-L™) Linear fitting of pseudo-first-order kinetics reaction equation R? k / min™
5 In(C/Cp)=-0.025 6¢ 0.988 6 0.025 6
10 In(C/Cy)=—0.008 41t 0.956 6 0.008 41
15 In(C/Cy)=—0.005 5t 0.976 6 0.005 5
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Fig.10 Photocatalytic degradation of BigelaguNbO, with different pH values (a) and its first-order kinetics fitting curves (b)
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Table 5 First-order kinetics model of Biyyla,,NbO, with different pH values

pH Linear fitting of pseudo-first-order kinetics reaction equation R? k / min™
4 In(C/Cy)=—0.055 79 0.981 3 0.055 79
5 In(C/Cy)=—0.036 11 0.983 6 0.036 11
6 In(C/Cy)=—0.025 6 0.995 6 0.025 6

7 In(C/Cy)=—-0.021 32 0.967 2 0.021 32
8 In(C/Cy)=-0.015 67 0.970 3 0.015 67
9 In(C/C)=-0.010 99 0.981 7 0.010 99
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