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Preparation of Biomass Charcoal Doped BiOBr
and Its Photocatalytic Performance
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(Key Laboratory of Chemical Engineering in Southern Xinjiang, School of Chemistry and

Chemical Engineering, Tarim University, Alar 843300, China)

Abstract Using cotton pulp waste liquid as a biomass charcoal source, a biomass charcoal doped BiOBr
(C-BiOBr) was prepared by a hydrothermal method. The product was analyzed to clarify its structure-
function relationship using X-ray powder diffractometer, X-ray photoelectron spectroscope, scanning elec-
tron microscope, and ultraviolet-visible spectrophotometer. The results showed that the degradation rate
of Rhodamine B solution by C-BiOBr could reach 98. 56% , which is 2. 8 times that of BiOBr. The photo-
degradation rate of tetracycline hydrochloride reached 90. 4% , which is 1. 6 times that of BiOBr. In the cy-
clic experiment, the degradation of Rhodamine B could still reach 88. 3% after 5 cycles. Subsequent mech-
anism research results proved that photo-generated holes and superoxide radical were the main active sub-
stance for photocatalytic degradation. As-synthesized C-BiOBr exhibited good photocatalytic activity and
stability, and has potential application prospects in wastewater treatment.
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Fig. 1 (a) XRD patterns and (b) Local magnified patterns of BiOBr and C-BiOBr
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Fig. 2 SEM images of (a) BiOBr and (b) 1% C-BiOBr; (c~f) EDS mapping of 1% C-BiOBr

(a) — BiOBr
(b) — BiOBr
0.107 — C-BiOBt
0.08 4
<
£ 0.06
0.04
0.02 __j
450 500 550 600 650 700 750 800 0 50 100 150
Wavelength/nm t/s
500
(c) . « BiOBr
*C-BiOBr
400
. B3 BiOBr # 1% C-BiOBr M LFIH) (a) PL i ;
300 ® . .
£ K (b) SEELH; (c) FRYLEEIRITIE
N 200 .-' Fig. 3 (a) PL spectra; (b) Photocurrent curves;
_.‘. (¢) Electrochemical impedance spectra of BiOBr
100 *
-/- I and 1% C-BiOBr photocatalysts
0 : . T T T
0 100 200 300 400 500

Z'lohm

2.4 UV-vis Xil% 5 bt

[l 4(a)>k BiOBr fil 1% C-BiOBr ) UV-vis 12k, i nl LIE th, BiOBr 7F 300~430 nm JGM UK fiE
FEEE  AE ] WG IX BRI W RE B TR 5 1% C-BiOBr APRHE AT WG IX s B A 545 BiOBr 22 A2 it
1. G 4D 7R, PhCahy )? SHNARAR , DL hy SR AR TR , BRI SR 548 AR AR 1 28 o5 R A AR ) A 2547 9 B
{H. ATLAE th, C-BIOBr MAEHE 8 B i TAE MR 4B 24 0 T T B, iX T B HH T AE Wk 948 4% . 7 BiOBr fir il
BFIAT BT, 3 C-BiOBr B 58 B A TR . 1% C-BiOBr L7257 58 1 T 45, 0]



72

SRR 27241 CFL AR B2 RO

Absorbance

.

e e R 5 . o IR Z 06T A BT 1% C-BiOBr YA MERE 42 5 .
(a) . (b) —— C-BiOBr
1.0 -~ BiOBr K
—— C-BiOBr 20r —— BiOBr
08
15
0.6 >
= 10
0.4 3
5L
02
o 0 . it . .
300 400 500 600 700 800 10 15 20 25 30 35 40 45

Wavelength/nm hveV

4 BiOBr #1 1% C-BiOBr FAEWFHIHY (a) UV-vis HiE 53R K (b) (ahv )* Shv KX R ik
Fig. 4 (a) UV-vis spectra of BiOBr and 1% C-BiOBr photocatalysts and their corresponding

(b) (ahv )? and hv relationship curves
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Fig. 6 (a) The Rhodamine B degradation performances of BiOBr and C-BiOBr photocatalysts and (b) Kinetic curves
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R 1 1%C-BiOBr 5 BiOBr 85X o] LS S fE (L7154 F 383 B(10 mg/L) B9tk EXT EL
Tab, 1 Performance comparison of visible light photocatalysts related to 1% C-BiOBr and BiOBr for Rhodamine B (10 mg/L)

Sample Dosage of photocatalyst/ (gL~ ") Time/min Photodegradation rate( %) Ref
Bi, WO, /BiOBr 1 150 98.9 [25]
HO, 0, /BiOBr 1 80 95. 6 267
WO, /BiOBr 1 100 98.5 [27]
NaNbO, /BiOBr 1.5 50 87.5 [28]
BiOBr/CdS 1 100 81.2 [29]
ZnO/BiOBr 1 90 97.0 [30]
C-BiOBr 1 40 98.7 AR TAE
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Fig. 8 Free radical trapping experimental Fig. 9 Cyclic degradation curves
results of 1%C-BiOBr of 1% C-BiOBr photocatalyst
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