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Abstract:  During conventional drinking water treatment process, concentrations of disinfection
byproducts (DBPs) cannot be rapidly detected due to their various types and complex detection protocols.
In order to obtain suitable organic matter indicators of DBPs formation potential (DBPFP), a surface water
collected from Jinpen Reservoir was employed as raw water, and the coagulant aluminum sulfate was used

to simulate the conventional water treatment process which consists of coagulation/flocculation,
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sedimentation, filtration and chlorine disinfection. The relationships between DBPFP and various organic
indexes (UV,s,, DOC, SUVA and the maximum fluorescence intensity of EEMs-PARAFAC components)
were established. The results showed that, with the increase of coagulant dosage the removal efficiencies
of dissolved organic matter and DBPFP were firstly increased and then remained unchanged. Compared to
other indicators, UV,,, and target DBPFP (THMs, HAAs, HANs and 1,1,1-TCP) had a better correlation
(r* > 0.93) and was simple to determine, which was suitable for DBPFP indicator parameter. In order to
verify the broad applicability of this indicator, it was applied to four kinds of raw water with different
water quality, and similar results were obtained. The results suggest that UV,s, can indicate DBPFP well,

and the production of DBPs can be controlled by optimizing the operational conditions according to its
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variation in conventional water treatment process.
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Tab.1 Main water quality indicators of raw water

W H G ALK NER) bER) Hope Valley Anstey Hill
JEE/NTU 39+04 44+03 49+04 3.6+0.5 5.6+1.2
pH 7.6 +0.1 8.0+0.1 8.3+0.1 8.0+0.3 7.4+04
UV,,, fem™ 0.098 + 0.003 0.057 + 0.002 0.052 + 0.002 0.142 + 0.003 0.166 + 0.002
DOC/ (mg-L™") 3.0+0.1 2.8+0.5 25+0.2 49+0.5 7.3 +0.6
SUVA/(L-mg"-m™) 3.26 2.04 2.08 2.89 2.27
R/ (mg- 1) 72+2 235+5 200 +3 — —
AR/ (mg- L) 84 +2 303+3 309 + 4 120+ 5 9 +4
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1 min, F£2A 30 v/min A3 B Z 2 1R A 15 min, ik )5
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A« 6 e SO AR £ 3% — P IS 55 — R I — R U )
FF 315 F{X (UPLC-ESI-MS/MS, Waters, USA ).

6 3% 4 . ACQUITY™ UPLC HSS T3 (2. 1 mm X
100 mm X 1. 8 pm, Waters, USA).
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{34 . HP-5MS (30 m X 0. 25 mm X 0. 25 pm,
Agilent, USA)
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Fig.1 Removal of UV,,, DOC, SUVA, and the maximum
fluorescence intensity of PARAFAC components C1, C2
and C3 at different dosages of Al,(SO,),
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hy224.3.113.4.8.5H1 3.9 png/L. BEEFRRESIN
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50. 3 pg/L; T HAAs B9 ¥ B 7E B B2 4R 8 N o 150
wmol/L I 5 B 28 F [ % 22. 0 /L i A R AH, SR )
JLT PR FEANAE . HANSs 9V JBE 78 B R 40 4 Ky
120 wmol/L B [% % fz /IME 3. 2 pg/Lo ¥ F HKs, H
Az A B R B AR N2 90 pumol/L I 3K 3] /)
2P YE R EE R F | ) 5w A 4

R ;-

DBPFP/(pg-17")
[3%] (98] E W (@) = [ele] O

—_

15 30 45 60 75 90 105 120 150 180 210
FRERAE A/ (wmol - 1L7)
b. & N A AR

250 THMe HAA B2 Al(SO,), & ExtiH a9 & M B H R0
% TcM [ DCAA Fig.2 Effect of AL(SO,), dosage on the formation
200 DBCM [ |TCAA . .. .
L IBpcM  EEEBCAA potential of d1s1_nfect10n byproriu‘cts ‘
2 g 2.3 BREMEAVYIEIRS DBPFP Z EHIHE X
10 AP LR 2 AT Bt VR R R
% 00 WA HLYI R AR B 25 BRI 55 DBPFP B ZE 1L
8 PEEAR— . FEARTREER BT, 25K 6 R
% DBPFP Z [A] (A1 5E R B K 2. Hoh , PARAFAC 4
4% C1 A1 C2 5 UV, A1 SUVA 2 88 A (2 >
0.80), 15 DOC HYHICERE # (7 >0.97) . X F
4H 4 E == e 2 _
ﬁ@ﬁﬁ%f&i/(umol'[‘fl) rﬂﬁ C3 ) % DOC I}LE%‘*‘H% I\EE (7‘ 0. 844) ) ,fE
a. =P UG 2, 55 UV, F1 SUVA S BRI T52 55 A AH
%2 JRBEE UV, .DOC.SUVA S5 PARAFAC 444> C1.C2.C3 Y& K 2 38 BE(F,, %0 DBPFP By 1E 55 R &L
Tab.2 Correlation coefficients of UV,,,, DOC, SUVA with the maximum fluorescence intensity (F, ) of
PARAFAC components C1, C2 and C3 and DBPFP after Al(SO,), coagulation
i H UV,,, DOC SUVA F ot — - THMs HAAs HANs | 1,1,1-TCP
UV, 1.000 0.872 0.958 0.885 0.921 0.632 0.967 0.988 0.966 0.932
DOC 1.000 0.646 0.974 0.979 0.844 0.941 0.877 0.814 0.745
SUVA 1.000 0.799 0.837 0.520 0.882 0.949 0.954 0.959
F..c 1.000 0.992 0.864 0.921 0.885 0.850 0.813
Foo 1.000 0.823 0.958 0.929 0.896 0.856
F. o 1.000 0.393 0.237 0.171 0.138
THMs 1.000 0.970 0.952 0.885
HAAs 1.000 0.976 0.954
HANs 1.000 0.975
1,1,1-TCP 1.000

MF 2180 LI ), DBPFP 5% T 414> €3 2
A1 A T A7 48 A 2 TR 3A AE A S 3 R AR DG .
1, THMs 5 UV,,,.DOC.F,, ., Al F,, ., IFERH
KT 0.92;HAAs 5 UV,,, .SUVA FI F,,_ ., BIAHE R
R T 0.92, R4 HANs 11,1, 1-TCP ¥k fE

KT THMs fil HAAs,{H5 UV,,, Fl SUVA Y2 3]
H R RIAETE (P 2 0.93) . HUBAS KR TR R 5 4%
DBPs Z [B] () #H 5 R AT LA &I, UV,;, 55 DBPFP [
FHEPERAR T (2> 0.93), X —45 R 511 AHF
FELE R —3, Bl UV,,, Il DBPs AYTE iU PIAH S50,
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100 50t - e
® THMs o e®
® HAAs y=1133.3:+30255 m o0
80| A HANs P=0.931 _.-~ 0
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L %0 ,_t’...’.‘.’.-- e e A= B
E}D ol 8o ® :5’ M 69636:450.52 3 %
= 7 #=0.921 o i N .
& 2 'm ©  BEFE IEREER Bt 038G, 7 i A LA K
= 40 .
00028 DBPFP 1 32 b 5. 5 906 7 80 5 J A 3 R AR 1
=104.7x+10.19 i
20 y r2:(7).8+86 =0.899 F2E
B I — @ 5 H A BR A L UV, 5 H Bf DBPFP
olL__a8-4"44
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% .
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0
0.03 0.06 0.00 o2 015 [1] DONG H, CUTHBERTSON A A, RICHARDSON S D.
UV, fem™ Effect-directed analysis (EDA) : a promising tool for
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