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Abstract: The changes in disinfection by-products (DBPs) precursors and the effect of bromide ion
on DBPs types in bromide-containing wastewater from a campus wastewater treatment process were
investigated by using the formation potentials of two DBPs:trihalomethane formation potential (THMsFP)
and haloacetic acid formation potential (HAAsFP). The secondary treatment based on A*/O process had a
good removal performance of DOC and UV, in wastewater. Profile of the concentration of THMsFP was a
decreasing trend along the treatment process, whereas the profile of the concentrations of HAAsFP and
SUVA was an increasing trend after secondary treatment. Therefore, soluble small molecular organics with
high aromaticity and desaturation were important precursors of HAAs, and bromide-containing
disinfection by-products (Br-DBPs) accounted for 50%—65% of the total DBPs. After A*/O treatment,with
the increasing of bromide ion concentration from 100 pg/L to 300 pg/L, bromide-binding factor (BIF) of
THMs increased from 0.5 to 0.8, and the BIF of HAAs increased from 0.51 to 0.62. The concentration of
dominated bromide, THMsFP and HAAsFP, showed a trend of gradual increase, that was, the increase of

bromide ion concentration transformed DBPs from chlorides to bromides.
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Tab.1 Parameters of water quality
5 A G| M | MRRERAY | URRRER A | &RV

B | NTU | (mg-L™") (mg-L") | (mg-L™")
UK | 50 | 31.20 0.194 0.41 27.179
WU | 45 | 29.30 1.595 0.46 21.830
AYO | 35 | 212 6.721 0.34 0.637
Pl | 30 | 173 8.495 0.35 0.602
BAF | 25 | 1.89 | 10.283 0.43 0.572
fbuEW | 25 | 1.03 | 12.926 0.40 0.354
ik | 20 | 1.01 | 13.832 0.42 0.286
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Fig.1 Change of DBPsFP of effluent from each process
unit
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process units
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Fig.3 DBPsFP of effluent of each process unit
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Fig.5 3D-EEM spectra of different water samples

3 & He 1 ZR PR T C1-DBPs, C1-DBPs 14 i # Fif 2 Fr

O XFFEFIRTEAK, UL AYO BIC ok ) gk HUR, DBPs #2819 A8 1 e 32 ph AR AL
B, X DOC UV, B EBRECR 148 3%, THMsFP7E R FIAAFE R B2 2F C1-DBPs 19774 .
T R Ak o A v 2 A R I AR Al i #A  HAASFP @ SOOI R M AN ISR R SR
5 SUVA T} m s, B 05 & 1 5 AN 10 B & 10 J AW | €8 54 R 25 4K 1 BT R SMPs 524 JiT , DOC.
fPE /NS T A DL HAAs BUTE B RTAY) , Br-DBPs UV, iF T AR HT FFE. 4 AYOAFE G, KT
i &l DBPs 1 50%~65% . Z:E W) ot hb B A L) A HLBE AR /Ny BT A H e A iU 2 R
FEH I DBPs #R 23 I, B A ALY 4544 5 DBPs 1Y Bt WA o b AR E R S
A ARG R . T SMPs (4 1, Bl DBPsFP 3 i .

@ 2 AYORMFESE , 24 BrifeJE i 100 wg/LBG N
) 300 pg/L B, THMs 1 BIF H1 0.5 3 £ 0.8,  $330k.
HAAs F1 BIF /1 0. STHGANE] 0. 62, 5A MWL i [ 1] ZHAIH Y,ZHANG X R, ZHU X H, et al. Formation of
Frh, HC10 A1 HBrO Z 8] 4 ¥ T 354+, H Br-DBPs brominated  disinfection  byproducts  during

« 79 -



%38% H5H

i 2 K He K

www. cnww1985. com

(5]

(6]

(7]

(8]

(9]

chloramination of drinking water: new polar species and
kinetics [J].
Technology, 2014, 48(5):2579-2588.

ZHANG J Z,YU J W, AN W, et al. Characterization of

disinfection byproduct formation potential in 13 source

overall Environmental Science &

waters in China[]]. Journal of Environmental Sciences,
2011,23(2):183-188.

DUONG H A, BERG M, HOANG M H, et al.
Trihalomethane formation by chlorination of ammonium-
and bromide-containing groundwater in water supplies of
Hanoi, Vietnam [J]. Water Research, 2003, 37 (13) :
3242-3252.

ZHANG B B, XIAN Q M, ZHU J P, e al
Characterization, DBPs formation, and mutagenicity of
soluble microbial products (SMPs) in wastewater under
simulated stressful conditions [J]. Chemical Engineering
Journal ,2015,279:258-263.
MADF,XIACF,GAOBY, et al. C-,N-DBP formation
and quantification by differential spectra in MBR treated
municipal wastewater exposed to chlorine and chloramine
[J]. Chemical Engineering Journal ,2016,291:55-63.
ZHA X S, LIU Y, LIU X, et al. Effects of bromide and
iodide ions on the formation of disinfection by-products
during ozonation and subsequent chlorination of water
containing biological source matters [J]. Environmental
Science and Pollution Research, 2014, 21(4) : 2714~
2723.

TR A KN, A IRARTS K RGP R
PERA A S A LT ], B 4K HEK 2020, 36
(6):14-21.

WANG Lianjie, LI Jinhe, ZHENG Xingcan, et al.
Review and analysis on the characteristics and rules of
virus in urban wastewater treatment system [J]. China
Water & Wastewater,2020,36(6) :14-21(in Chinese).
SRAE RS 2R, kI, %5 . AAO-MBR T 275 /K 4k
ARG IR Y RTARY AZACRELT]. BREERE
F5¢,2018,31(12) :2037-2046

ZHANG Yajing, MIAO Hengfeng, ZHANG Xiaoxia,
et al. Variation of disinfection by-product precursors
during anaerobic-anoxic-oxic-membrane-bioreactor (AAO-
MBR) process in the sewage treatment plant [J].
Research of Environmental Sciences, 2018, 31 (12) .
2037-2046(in Chinese).

XIS, F R L 5 R, F . R T B KRR SRR X 43

[10]

(11]

[12]

[13]

TR TR R (], KK 2011,
47(7):128-132

LIU Yanfang, WANG Qishan, YUE Shangchao, et al.
Analysis of disinfection by-product precursors based on
Water &
Wastewater Engineering, 2011, 47 (7) : 128-132 (in
Chinese).

TS, ERL R 2, 45 . Rt P s S Ak 7 |
WA R R R Z 5T [T . b E 25 K HEK 2019,
35(5):48-54.

NI Xianzhe, WANG Gang, ZHOU Caiyun, et al.

hydrophobicity and molecular weight [J].

Formation potential and influence factors of chlorination
disinfection by-products of sulfamethoxazole [J]. China
Water & Wastewater, 2019,35(5) :48-54(in Chinese).
MELL, THEBR, 88, % . & IR BT 5 A2 i
PR B A T SR YA URFPELT ] BRI RL 222741k
2011,31(10):2162-2168.

MEI Hong, DING Guoji, HUANG Xin, et al. Formation
of Br-THMs and Br-HAAs in bromide-containing
Huangpu River water during disinfection [J]. Acta
Scientiae Circumstantiae,2011,31(10) :2162-2168 (in
Chinese).

XUSEHE  ZEE, 25, A5 VR o = 0 R e A i e B
T AR B [T, [ 25 K HE K, 2018, 34 (23) -
45-49.

LIU Lichao, LI Zheng, LI Jing, et al. Effects of
bromine ion on the formation and carcinogenic risk of
THMs[J]. China Water & Wastewater, 2018, 34 (23) :
45-49(in Chinese).

BT EM, B A TR B TR A R R
KA BT 2 T B R P R SR D] 7 R R
R CARRIERD ,2019,44(1) :109-117.

NIU Zhiguang, ZHANG Yubin, LU Zhiwei, et al.
Effect of bromine ion on disinfection by-products during
water lreatment processes [J]. Journal of Southwest

China Normal University (Natural Science Edition) ,

2019,44(1):109-117(in Chinese).

- 80 -

YEEE N IR (1994 ), 20, INA B H A, #5118t
R, EEFE T ) KA B T AR AR
E-mail : 1440981334@qq.com
Y5 B #:2020-03-20
& B H#1:2020-04-11
(Gl AT



