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1.1 HEEHE

% Bi(NO3);5H,0+ SnCly-5H,0. CeHsO, 48K
EE 1:1:1 JEATHRE:, JEFREFIY Bi(NO;); 5SH,O B T-hett
o, PRI INRRILL 1210 ORGSR A 58 A VA R .
FR, PRSP CeHsO7 MM\ B3R VI 4T 503 458
o ARG, BIEMARALE 10 mL 25 7K SnCly-5H,0
B IAZ EikBertdr, JEH NaOH 4T pH 1)
WA Ba, BEAIHERE 10 min £ 508U, BT
mER MR R EAED Y, 18 140 CRET
RBE L h Ja, JREME. Pedk. 80 CHET, RMBEH
RERTEAE A

1.2 HmBIRIE

RigakuD/max2500v/pc B! X 5 £& A7 5 R x4
WA HEAT 2287 FEIQuanta200FEG #1137 & 5 v 55 1)
THERE i T ZRA RS s SR A TU-1901 BUXOG S
AP W5 66 BE VAT Y6 I K 43 B

1.3 LT

VR —Fh SRR A WL Gt SR B B AR - LL 7R &
4, RhB [ JE 5 FURRE RIS I (1 5 BROE L, K
HH T et geilliX. S8R Bl 100 mL
— BRI RhB ¥, L 0.1 g/L MIEFomfies,
WEGH S HUS , WAL 1 he AAEE T 250 W
KZ=AT T, [EIFE 2 min BUFE 5 mL, 3000 r/min /5%
EO0 T 10 min, B EETERAE 554 nm A0 2
WO R, REiEREmE. HitE LA
n=(co—c)lcoX 100%; ¢o N RhB VAR AIHIAE WO FE A
Ao XL EE s o, RCIEALFRAR S ¢ I %) RhB IR
W AR A, o LR P
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Bi,Sn,0; [1(222) (400). (440). (331)52(622)%% & T,
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7E 20 4 11.94°, 25.75°, 32.53°F1 46.5°40475F0&, 4
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Fig.1 XRD spectra of sample

Bl 2(a)s (b)s ()T a3l )il & B FE it o A
RhB N 20 mg/L B 28 5 25 W PP i (R it LA R
AL NS FIRE T SEM B . M 2(a) AT & Hi:
il 2 AR R T BOGSE, A IRTE « 44 i 7E RhB
VR Pl BB R (LB 2(b)), B i R TR AR AR5
Wi, E—ZIREE, nTRE AW RhB Bukl. 142
RS (L 2(c)), FF SR I T B A RB 25, TR E
550, SR RhB #FEME T .

B 3 BTN 20 mg/L RhB 7E g ALt F2 o i i e
ARG, W 3 FTLAEH, 8 min f5, SO
TR A R Bk 25, RhB FARRIE 99.7%, 53
XF (1 B 4(a) 8 min [958 /h—n] WO ©i— 2%
SFE ML, MM ERHEEE R . WE 3 T E
Jr il £ BRI it B 9 B A R BHE F, 7E O min LRI
SR BT, B ER AR T RhB RS
Ja, TEMHEAGT RS, ik S R s PR 25

2 222 1°1D) Na,Sn0;-3H,0 } Bi(NOs);5H,0 N5
kE FRERAAKIGE, 76 200 CTHET BiSn,05,
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Fig. 2 SEM images of samples: (a) Before photocatalytic; (b)
After absorption equilibrium; (c) After photocatalytic
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Fig. 3

Color change of 20mg/L RhB solution during

photocatalytic process

10 mg/L 1] RhB ¥ Z 0] WG R 40 min )5, FEfES
IEF) 98%LL o [FIFELE 200 CIRE R, RA/KHIE,
& P22 Bi(NO,)y-SH,0 & SnCly5H,O )5 kL,
A IRTEALIR BioSny0y, JafEAL 100 min, ¥KFEH 1X
107 mol/L [J RhB FFAR =R 1K 98%, I ik il ;e i A5 1%,
AR SRS, E e R 2 S B . TEARHF
Foid e, @ ERKE R, AT FRERERTE AL
WERL(LE 2), X5 S8 K CIE YA, HE
XRD #5047, A 5 BIOCH 75 B, 0k
b2 248, Xt RhB AT PR R B R e, 7606
bR B, HEAT OH M SCEiRE .

2.2 A[5] RhB #85R BE X P& fR 22 A0 20

Bl 4 Frs 2 BN PITAEH FE 204 30 40 AT 50 mg/L
(1) RhB 7EGHE Ak S5 B ik 7 o 1) 58 b — ] LIRS 1
BT =R 1) RhB IR, AR IR U RR , (H ]
ARG AR S L& BR B A 77, 20 mg/L f¥) RhB
FEW PRSP IS, W05 VR RO RS, B AR A I PR
WL 4(a)). SRTAT, FE P S A BRI, 4014
WFEHE R F 40 A1 50 me/L B, W PP, R4
JEHEAL 6 1 12 min Ji5 , VAR IR BE A LE A DU R P (A,
4(c)F(d)).

M 4 BT5N, WILEHE N 20+ 304 40 Fl 50 mg/L
ff) RhB 584 PRI TR] 73550 9 8+ 121 18 Al 24 min,
AR EE 3N, BERAR BT T R RRK, SR IIURIR
Xof e Fff 3 A R IR e, G DR bl TR EE R I, 9k
55 17 GBI IIRE ST, S A e T AL B K & Gkl
I, Wb TS EME RN R, R
M PR .

23 HeRTEEMAN

NGB PR IR G B A P A S BR i O9:
N2 8 min RMAEH G, HEAERPIA SmL KE
4 200mg/L ] RhB ¥, I 56 W B A R R )
WRIEAE 20mg/L fiti, HAi Bl — IO
PG, RhB 5EFEME, 1B 5 Bros N ] 8 min &
P it ) B S FH RSSO B AR O . AL 5 T, ff %
(¥] BIOCUBi,SnyO, it HAT Bl ke e 1, 71 s Al A
14 5, RhB #RAIBEIRRAIRIEE] 99%; HAEER
FEFEE 15 R, FEARZEREZE 89%, Bk WIiZAtih A
A BT TE BASE,  FAT BT B e S (.
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Fig. 6 Effect of scavenger on decolored rate of RhB
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7 1E HL AR PR AL 7R R T, AT A2 32 PH 25 RhB fE AL
FUZETH AW PR, AT I T 5 RhB (B R, (H IR
10 min J5, PEARFRIEA—F BU]-OH A AR T
BRI R . T4 NBT B, RhB R 552 3]
B 4], 2 1H-0, /& RhB F#AR 1) 1 55 R

2.5 HmEBRERS R

SnCly-5H,0 187K 5 K A58 ZUK AR O R, LR
(1); AHAEBIEZAAE T, Kl A Sn(OH),, 37K
fRAE ARSI SnO,, WLER(2); [AIFE Bi(NO;); /K 5
KA R ZUK A B B TE BiONOs,  WLal(3)s TI7E
B2 T, Bi(NOs); Zy2ER Bi(OH);, Wxl(4): 1
Bi(OH); }% 5 #4464 Bi,05 JUIEd, (5. #EKF
W, Bi(OH); M Bi,O5 {E N EUZ H1 2, 5 SnO, S
PAF KT ER ), o S XL (6)FA(7) o T IR
BT LB TRIE R RE S, Sn* Al B [ &
HE K AR SN, SR T ZK A= 0 P R A IROBE(R), - AR B/t
FLZE B AROR BRI W L, 38 S 4 ) K A0 B B
pH ERJIETT, WTEASEIL BiSn,0, HITESIEH]. ASHE
Fo N7 IR KRR O RO, AESRE R , SE
¥ BINO); ¥ T 1:10 AR+, Friafca)E,
# SnCly-5H,0 VEfRAE 10 mL 2B 1K, SRJE1EH
TN L3R EW, I H NaOH ¥ REAT pH T, 8
TP NaOH ¥R 5 RICK AR D IR, BT /KK
SN, AT AE i BiOCI/Bi,Sn, 07, WLE(8)FI(9).

Sn*"+3H,0<«>H,SnO;+4H" (1)
Sn**+40H —> Sn(OH),—> Sn0,+2H,0 )
Bi(NO3);+H,0—>BiONO;+2H" 3)
Bi(NO;);+30H —>Bi(OH);+3NO;5~ 4)
2Bi(OH);—> Bi,05+3H,0 (5)
2Bi(OH)+2Sn0,—>Bi,Sn,07+3H,0 (6)
Bi,0;+2Sn0,—>Bi,Sn,0, @)
2BiONO;+2H,Sn05+20H —>Bi,Sn,0,+2NO; +H,0
(®)
BiONO;+Cl —>BiOCI+NO;~ )

3 &g

1) I HIK AR, RAKMGET LG AR
T RO B — P BE % RhB ORI B M G 1L Aok}
Bi,Sn,0,/BiOCl. HiT e fEfb it 2 A i) B B3 Ky

0, K BIOCUBLSn,0; B AT HLIG G 3= B2 il
Oy K .

2) DL 20mg/L RhB 4 HFRFEAEYD, KA Sl i
INEN 0.1 g/L I, WS AP )5, 727 WG T,
JEHE 8 min f5, RhB HIFEMEARIE 99.7%; FEmEHE
FI 14 %, HPRERTIAR] 99%; (HEEE 15 Wi
i, AR SORITAE A B R, TERFERRRI T,
RhB [ B 0 42 89%, AR %R LA T
et RE R rRa e v, B B R T TR L A
1B,
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Synthesis and visible-light photocatalytic activities of
BiOCl/Bi,Sn,0; multiphase photocatalyst

LONG Teng-fa, ZHANG Li-shan, ZHONG Shan

(1. College of Resources and Environmental Science, Guangxi Normal University, Guilin 541004, China;
2. University Key Laboratory of Karst Ecology and Environment Change of Guangxi Province,
Guangxi Normal University, Guilin 541004, China;

3. Key Laboratory of Ecology of Rare and Endangered Species and Environmental Protection,

Ministry of Education, Guilin 541004, China)

Abstract: A novel layered spherical photocatalyst BiOC1/Bi,Sn,0; with rapid adsorption and high degradation of organic
pollutants was synthesized by hydrothermal method using SnCly-5H,0, Bi(NO;);-:5H,0 and C¢HgO; as the main raw
materials via controlling the hydrolysis process. XRD, SEM and radical quenching were used to characterize the structure
and properties of the synthesized samples. The powder was used as a photocatalyst for degradation of RhB in aqueous
solution under visible light. The results show that approximately 99.7% RhB (20 mg/L) is eliminated after 8 min at
catalyst dose of 0.1 g/L. The catalyst is found to be reusable. After fourteen successive cycles, the decoloration rate of
RhB solution can still reach 99%. The synthesized powder has excellent photocatalytic properties. In addition, the radical
quenching reaction in the photocatalytic process indicates that superoxide radical is key intermediate reactive species.

Key words: BiOCl1/Bi,Sn,0; visible light photocatalysis; hydrothermal synthesis; ‘O,
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