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PRUT 10 mL JOK L BES 5 mL UKBERR FE 0 R4
BARE 13,6 mL SRR IU T P i 210 b R 8 45 I, B
30 min JE IR A, SR 5 BU— R SRS S A0 43 1
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Fig. 1 Effect of sol pH on the removal of Congo Red
2.1.2 FEBAEBFREEREN EBRRRILE

2

W E R pH D 4, PREFERTR U T Tg H 4t Bi/Ti g
IREE i Beiti B AT eI R ANAE B S A1 A 7 9o
WL, 05N 1% 2% 3% F 4% , BETE 5 A1 & 77
TR ERT LBRNIRZLAE M, 45 R WA 2, dil&] 2
ARV AR TR R T AR R S MR OUERBELI
SOOI S B OGRS E BE , Ti EL BE PR REAR A B T 4R
o SN BT E 1% I, A5 RS
WIREL 1R G R A OR B A, B 87.29% , {H. 4k 223 K 52
AT A T R Jo e B I, S B ) DI R i A RE A
R S P O ol AR, 44 55 A A T TR R VR JEE O 3%
i WISR LR 25 BR300 40. 02% o 3% S PRy iy i vk
JETR S S BRIR U T R A 4545 B R, ME IR 5
Ji A7 P B AR E , BELAS 1 S A )2 ) e B ) 2 4

SLE RO HE T BRI/ o oAb, i B A 520 A B
FER AR, 525 A IR O B 9 FE 7 D35
W AR O A v, 7 1 def 0 X DI RE R AR, B R
PR SCHE AL TG PRI T i DRI, S A1 B 0 o
TR ERF 1% WA IE

100

—a—1%
——2% ]
g —A—3% . —
—v—4%
o ./ .
-/ =
60 1 | SEHR ”
g . JEHE ./ ./
o I
é o/
= 40 ! / A
(]
I/ ’ i
1 ——
v
2 1 v
20 & /A/v/
1 —v
=
0 I
1 . . . L L \
-30 0 20 40 60 80 100 120

i8] /min
2 SRR VT IR VR X A BRI SR AT ) M)

Fig. 2 Effect of mass concentration of montmorillonite suspension
on removal of Congo Red
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Fig. 3 Effect of roasting temperature on removal of Congo Red
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Fig. 4 Effect of roasting time on removal of Congo Red
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Fig. 5 Effect of Bi/Ti molar ratio on removal of Congo Red
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Fig. 6 XRD patterns before and after montmorillonite sodium
modification
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WHE S . 5 TiO, A EL, TM g W i 3k A A i 21
%, M 389 nm B 394 nm, P8 TR 52 584 RS HE B 4
BB IR IR EE 77 . BCTM - 20 [y i s 45 Tio, 1
™ KB B ALH s % 417 nm, 40T 0 L% X 5,
( >400 nm) , BLHIES N BiOCI fig4h 56 52 G 44 R S
N R, 3 A AR R T WS A RE T, B R T
& S A A1 1) e

14
(a)
12f
BiOCI
~ 10f —Ti0,
2 —T™
= 08 ——BCTM-20
=l
EE 364 nm
= 06
- f389mm
W
0+ iy ," 394 nm
02 LN 417 nm
N . O ——
200 300 400 500 600 700 800
A mm
25
(b)
20k BiOCI
TiO,
—T™
g 15+ ——BCTM-20
= 327eV
g 3.06eV v
e 3.06 ¢
= \
= 2.89 eV
26leV
K \
05+ /]
(Y 4
\ ,’ v f!\ ,’ ‘\ ,’
0 v LAy Ly L
2.0 24 2.8 32 36 4.0
hv /eV
8 BiOCI,TiO, ,TM ,BCTM - 20 3§ UV - Vis DRS J%i% &
(a) FA B (b)

Fig. 8 UV - Vis DRS spectra (a) and band gap diagram (b) of
BiOCI, Ti0,, T, and BCTM -20

BiOCI TiO, [TM 1 BCTM — 20 [y 4545 5 e ] L i
HAR () IATH.

(ahw)'" =A(h-E,) (2)

o WA R ho NEGTRE eV A RS abs;



554 3]

FI 2, 45 - BiOCL/ Ti0, / G2 5t A7 52 13 A RE X AU ISR AL B K ) e AL R A I 5 <73 -

E, WA ERE eV in 5 R ARAVE G, Ak n R 2,

¥ (ahw) ' 5 ho fEESEIE 8(b), I 8(b) AT
1, BiOCL TiO, .TM 1 BCTM — 20 {2545 55 B 43 51 Ky
3.27 €V 3.06 eV .2.89 eV f12.61 eV, TM [AEif 5% i
B8 TiO, 475/ NREAIG , 22 BV I 52 i A7 RE A2 i 52 45 Rt
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Photocatalytic Degradation of Simulated Congo Red Wastewater by BiOCl/
TiO,/Montmorillonite Composites

TIAN Jinwang', TUO Biyang'”, WANG Jianli’, TANG Yun', NIE Guanghua', YANG Yong', DENG Zhengbin'

1. College of Mining, Guizhou University, Guiyang 550025, Guizhou, China;
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Guizhou, China;

3. College of Materials and Advanced Manufacturing, Hunan University of Technology, Zhuzhou 412007, Hunan, China

Abstract: In order to solve the problem of easy agglomeration of TiO, and wide band gap, and improve the photocatalytic
degradation rate of Congo Red (CR). BiOCl/TiO,/montmorillonite composites were prepared by hydrolysis and sol — gel
methods. Photocatalytic experiments were carried out with Congo Red dye as the target degradation product. The effects of
sol pH, mass concentration of montmorillonite suspension, roasting temperature, roasting time and Bi/Ti molar ratio on
the photocatalytic activity of the composites were studied, and the composites were characterized by X —ray diffractometer
(XRD) and Ultraviolet — visible diffuse reflection spectrum (UV — Vis DRS). The results showed that the BiOCl/TiO,/
montmorillonite composite had high photocatalytic activity when the the pH of the sol was 4, the mass concentration of the
montmorillonite suspension was 1% , the roasting temperature was 600 “C , the roasting time was 2 h, and the molar ratio
of Bi/Ti was 20% . The removal rate of Congo Red reached 94.04% . The composite TiO, exists in the form of anatase
crystal phase. The addition of both montmorillonite and BiOCI inhibited the growth of TiO, crystals. The formation of het-
erojunction between BiOCl/TiO, reduced the band gap from 2.89 eV to 2. 61 eV, which enhanced the light absorption ca-
pacity of composites.

Keywords: TiO,; BiOCl; montmorillonite; photocatalytic degradation; Congo Red
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