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Degradition of orange I by 3D spherical BiOIl coupled with
activated persulfate under visible light
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( Research Center for Water Quality Security Technology at Ganjiang River Basin, Jiangxi University of Science and
Technology, Ganzhou 341000, Jiangxi, China )

Abstract: 3D spherical BiOI photocatalyst, which was prepared from Bi(NOs);*5H,0, KI and ethylene
glycol via solvothermal method with morphology controlled by hydrothermal temperature and structure
characterized by SEM, EDS, XRD and UV-Vis, was coupled with persulfate (PMS) to degrade orange 1

under visible light. The effects of BiOI dosage, PMS dosage, orange Il mass concentration, pH and
common anions on degradation system were investigated. The results showed that BiOI had a good visible
light response with a band gap of ~1.8 eV. The degradation efficiency of orange Il with a mass
concentration of 100 mg/L reached 97.0% when BiOI dosage was 0.2 g/L and PMS dosage was 0.2 mmol/L
respectively. The degradation process fitted to the quasi-second-order kinetic model. Photogenerated
carriers, generated by BiOI upon visible light excitation, reacted with PMS to produce *SO, and *OH, while,
at the same time, it reacted with dissolved oxygen in the system to generate *O,, which further reacted with
H" in H,O to generate singlet oxygen ('0,). Meanwhile, 'O, was also produced by PMS self-decomposition.
All these demonstrated that the degradation process was a multi-channel heterogeneous reaction with <O,
and '0, the main free radicals.
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treatment technology
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Fig. 1 SEM images of BiOI at different magnifications
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Fig. 2 EDS spectrum of BiOI
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Fig. 3 XRD pattern of BiOI
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Fig. 4 UV-Vis diffuse reflectance spectra of BiOIl
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Table 1 Degradation kinetic parameters of orange Il in

different systems

W R+

AR R ,
TR I kops/min™'  R?
BiOI+PMS+light  1/p—1/p¢=0.9103x-4.7638  0.9103  0.9320
BiOI+PMS 1/p—1/p¢=0.0253x+0.099 0.0253  0.9927
BiOI+light 1/p—1/p¢=0.0022x+0.008 0.0022 0.9731
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Fig. 6 Effect of different catalyst dosage on degradation of

orange I (a) and degradation kinetics fitting curves of

orange I (b)
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Fig. 7 Effects of different PMS dosage on degradation of
orange I (a) and degradation kinetics fitting curves

of orange I (b)
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T2 Ab SN T T Y e B 2658 v Bof A B AR A A G
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(7] B 52 bz 7 A A o ) P2 A 5 5 e e
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t/min

b

160 " 50meL
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Fig. 8 Effect of different mass concentrations of pollutants
on degradation of orange II (a) and degradation
kinetics fitting curves of orange I (b)
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S8 1 RERR N 67.6%, 1ESRIL( pH=11 ) &1 F,
88 IR RRIUN 10.2%, TERMEITET, &%
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45| P = pus F£J9 100 mg/L. J&BED 25 °C. pH N 6.5, JLIHHE

< o HEJy 350 W I 46 F R A TR R S B, LAk 2B

ol > pien : BT ECAYER AN, n(PMS) : n(BEKF=1 : 3000,

= DATERRE , L-41R , XA R B IR L n(PMS) -
= Ll n(FERFN)=1: 100, %5500 11 %,

A 1L AT, 5T (FEARR 97.0% ) A

ol o, Yo K CBERUECT B KET, R R 5]

FEAIR T 18.0%. 8.1%, ViHAF SO, M-OH =4,

0 1I0 2I0 3I0 4I0 5I0 6I0
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K9 RIEWIAE pH A48 1T R Rs2m (a) R ate 1Y
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Fig. 9 Effect of different initial pH on degradation of
orange I (a) and degradation kinetics fitting curves of
orange Il (b)
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MG SCHRAGE , TCHLEH B T 1 77 A 2358 5 e
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Fig. 10 Effect of inorganic anions on degradation of

orange Il
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TPy 28 St AU ) 5 R B A o 32 PR R B R 6 X A 25
THEEW R pH, BRPEIARBE SRR A8 1T A9 R i AL
. [, HCOsH2: SO4F1-OH MA RGN . Fr
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Effect of different quench agents on catalytic
system
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Fig. 11
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Fig. 12 Degradation mechanism on orange Il
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2.5~3.1 eV J KT +0H [E LA R B [ E(+*OH/H,0)=
1.7~1.8 eV ), frLL+SO, 7] DL i % 1k H,O 4= i »OH,
X (4)~X(5) PRt i F E(H,0/0H )>E(+OH/
H,0), FrLA VB LB h' o] LLEHA R ) H,O0/0H 4
b4 -OH, =k (6) fizn. BiOl ) CB & TiA T
AR Oy Ak MO T W HL AL, T LRI LK O, 18
JAe0,, sk (7) RV, FEE, <0 BRI 5 0,
HIFERE G 2R, AR O HIRYAFE FrlfEH 10,
BRI, X ARG Mg R T LRI FE R M A 1 T 3%
PR TR AR PERE . [, WA SRR PMS 4 B
Sl g A R 10,1, s (8) ~ 2 (9) PR,
7E BiOI F K AT 0,F1 'O, Bl 20 A e b
W, IR e Ry Al 40 T A7), 25 | | BiOI
A PMS 76 0T WIGSAF T il 88 TR Z® AN,
A LR E S, AR RN .
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h"+H,0/0H —+OH (6)
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2+0,+2H"—H,0,+'0, (8)
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