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Mechanism and Efficiency of UV/Sulfite System for Bromate Removal

ZHANG Zhengbin', YAN Yong', XIE Meiping', CHEN Han’, LIN Tao* "
(1. Jiangsu Changjiang Water Co. , Lid. , Yangzhou 225002, China;
2. College of Environment, Hohai University, Nanjing 210098, China)

Abstract In this paper, the removal efficiency of bromate ( calculated by BrO; ) and the mechanism of action of active substance by
UV/sulfite/DO (UV/sulfite/DO) system in natural water [ dissolved oxygen (DO) mass concentration of (8.0£0.3) mg/L] was
introduced. UV/sulfite/DO system primarily produced reactive species including hydrated electron (e, ), hydrogen atom (H-) and
sulfite radical (SO} ), and simultaneously generated oxidative radicals including sulfate radical (SO} ), hydroxyl radical ( -OH) and
superoxide radical (O, ) under the action of natural water. e, and H+ were responsible for the reduction of BrOj to Br™. According to
the competition kinetics, the second-order reaction rate constant of H- with BrO; was determined to be (4. 83+ 0.03)x10" L/ (mol+s).
SO;" showed no effect on the removal of BrO;, whereas SO, and -OH produced from SO; inhibited the removal of BrO; via oxidize
Br™ to form BrOj secondarily.

Keywords UV/sulfite system bromate active substance mechanism efficiency
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B 1 UV/Sulfite/DO MR IXI%E B
Fig. 1  Experimental Set-Up of UV/Sulfite/DO System
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Fig.2  Comparison of BrO; Removal Efficiency under Different Processes
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Fig.3 ESR Spectrum under Different Reactions, UV-Vis Adsorption Spectra and Evolution of DO
Concentration in UV/Sulfite/DO System
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IEBRF(17. 0% ) 510 UV 48R 1 5% (15. 0% )
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JIA 1 mmol/L NaNO; K e, Ji7,UV/sulfite/DO {4
ZH BrO; 1 2B M 62.0% [ & 27.5%, UV/
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JE—FPE E AL, R, XF BrO; B8 B LRk A
R

4FH 1 mmol/L NaNO, &K e, Fl H-J5,UV/
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Fig. 4 Effects of Different Scavengers on BrO; Removal
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XTI BrO; 1Y EBRABE M s pid B B S
e UV/sulfite/N, & &A1 mmol/L NaNO,
WK e, o, AR PACH H-1ERTF BrO; 19 LBk, R



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41,No. 6,2022
June 25th, 2022

H 20 pmol =& H5E (TCM) 1E S LW JESa 4 I
MR, A TCM BEARES SO; KO, A fER, UV
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X R RS [ H- ] 5 T 45 BrO; F1 TCM
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0.226 9, EVHI kyp. oy = 1. 1x107 L/ (mol -5 ), MIAT 315745
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In ———= ’In
[BrO3], Ky ren [ TCM],

(12)

Hrfrek, o ——BrO7 RERIH— R Jr#
B,y
ke voy——TCM FESiE AY 100 — G 3l ) 7
5,87
[ BrO; ],—— i} %1 BrO; (1) 580 4% BE /R ¥k
% mol/L;
[TCM ],— i %) TCM 1 7 4% BE /R ik
&  mol/L,

W RN AR L= 2.43 mW/em? | [ sulfite | 0 =200 pmol, [ BrO5 ], =[ TCM],=20 pwmol,
pHE= 7.0 + 0.2, =(25+1)°C,[ NaNO; ] =1 mmol/L
5 H-5 BrO; #) 4 N R B0 2

Fig. 5 Determination of Second-Order Reaction Rate Constant of H+ with BrO;
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