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Analysis of DOM and Formation Characteristics of DBPs in Water Supply Pipelines Network
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Abstract In order to ensure the safety of urban water supply and realize the entry of high-quality drinking water in a southern city, the
current water quality of the water supply pipelines network was investigated and analyzed. The influence of dissolved organic matter
(DOM) in the water supply pipelines network system on the formation of disinfection by-products ( DBPs) under different seasons,
residual chlorine and residence time was clarified in this study. The conventional indices of DOM in the water supply pipelines network
system, such as turbidity, residual chlorine and DOM mainly depended on the concentration of water production. After chlorine
supplementation, it was conducive to improving the safety of drinking water for residents at unfavorable points of the pipelines network.
Fluorescence spectroscopy and UV was convenient to test in water supply pipelines, which was not affected by other processes with low
concentrations and indicated the risk of abnormalities in water supply pipelines. THMs and HAAs were the main DBPs in the water

supply pipelines network system, and their formation was affected by many factors such as effluent quality, pipelines, pipelines
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distance and seasonality, and the content in the water supply pipelines increases with the increase of pipelines distance. In the season

of higher temperature, the concentration was high and the reaction speed was fast, So changes in the content of disinfection by-products

should be widely concerned.

Keywords water supply pipelines network  dissolved organic matter (DOM)
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Fig.2  Variation of Turbidity of Water Supply Pipelines
Network and Household Tap Water
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Fig. 6 Variation of UV, in Water Supply
Pipelines Network and Household Tap Water
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Fig. 7 Typical Fluorescence Spectra of Network Water and Household Tap Water



T BEAE,TE ML 5E

HEKAE W 2 48 DOM fi# 8T 5 DBPs A iU AE

Vol. 43, No. 6,2024

SCRFI AL FEAR AL Ty 3k HEA T 4 28R, XK
FHAK P YRR TS e P b AT 0 SN 45 3 /K o AH 5C
YR R i, R, SRR AR TERIE KA
MR K %4 EHA T T,
2.3 HkEMH DBPs K47

A3 e 5 T XD KT H K B AR AE R R A
H LA DBPs HEAT 1RGN, HE A I = g Y b
(THMs) il 2 (HAAs) , 3L46 1 5 Fl DBPs, 43+ %)
J=FE W EE(TCM) |\ — IR M BE(BDCM) | iR —
FA W ke (DBCM) , 4 Z 2 (DCAA) Ml =4 & R
(TCAA) . HIIE 8 W%, (LK 48 X rph 220k 4 YR EURE
Za, B IR 0 15.4~18.6,12.1 ~
23.2.11.7~31.4.8.9~24.2 wg/L, THMs Riig 7F

8.9~31.4 pe/L, Y3 B (A 1% TR 7K A A v )
(GB 5749—2022) ., TCM ,BDCM #I DBCM 7% 1k
EEFA T BRI A B A K A 4R 5 I T) S R B iR
T adh FEAR R 2= I 0 T RIS B
DCAA 5 TCAA J& w77 H/NX AL AKAE ] S P48 18
ARG A 32 HAAs, 7E 4 YREBURE A 3 f P A 46
HAAs i M JEAE 0.89 ~4.2,2.2 ~6.88.0.66 ~
2.14.1.98~3.5 wg/L, B FRHHKE N 0.66 ~ 6. 88
pe/ L, TEREKAE W iz iy ik 72 v DA R e 3G sl 47
HEZJE TCAA & B0 5 T DCAA, IXJ2& 43 S
JEE A Ve I 0 BN SR Y R SN {45 HAAs
i) 72 A TCAA 2R s R e,

B8 PUKER 5K DBPs 224k
Fig. 8 Variation of DBPs in Water Supply Pipelines Network and Household Tap Water

TER R R B9 2715 40 2020 4F 6 A 5 2020 4F 9
AT KR EFI Y DBPs #e R 45 R E BAR 1 2
i, HAS DBPs £ i B A i 221 5 U B
TR, 7K H 25 7= e B AT 7 A R R B AL A
IR AE KT, 6 T I B AR ) 24, A2 B X
HBUR SR A 30, 4 £k b DBPs 7 B2 55 K 8 B 1 S
1, R, AR R R BN A R fE AT
HEZE,EL TR THMs 5 HAAs X ik— 7153

THETE N N LR AFAE /) DBPs Hif A4 15 43 &
20 SN B R TR, X TR /N A
1, E TP A9 K e Sk Ak B G I HH B DBPs ¢ 8 450 it
ANXAE AR ) /NXAT — 7E B T, il BELE /N X A
PRAFTE N2 b5 5K AR LS TH i K A T AT
AT A W) VE S DBPs IR A4 BT, 7K Hh i
RAE DBPs 1Y I By Bz i E] B 1 2 S 8
DBPs gt —2 471, [, AL H 1) DBPs 5715



weook HR
WATER PURIFICATION TECHNOLOGY

Vol. 43 ,No. 6,2024
June 25th, 2024

AR AT I 6 2R, T BRI TR X Sk S
BRI R KR M R G b, DBPs B S 4y
R v P A IS ES A TRl 3 ) ¢ | e
FEHHEAT/INX PR AT ST, 34 & B T 45 3 PR Y
AW FE bR e UYL S B 7K BN G, 3 S8 FE bR 2 5
Wl DOM £ i DBPs B)—PE 2R &, Kk, fr st
K AE I PR 7K 5 8 Ak 2 R R A R 2 T ) P A G
N TEAE KA I el it v a2 S AL
2.4 tHXMESH

THMs 255 DOM % 5t 6 i35 I 2 19 25 85 1 4 47
A SCHE IR 9 Fran 288 H 4 50 5 THMs 2840 %
Ak mE 7 S B R 4153 5 THMs 14

K=o R?=0. 8305 5 HAL B 4> TCM .BDCM ,
DBCM (1) A & AR UK B AR, o8 R? = 0. 814, 0. 691,
0.653 ML TARE H 4 /7 5 & THMs i AH &1,
FEARY)E & THMs FEZ R FTARY) | % 18 HAR G M
Bhb FRGE Rk B R 5 B THMs BA B3
AHCME 2B A 4038 T KA R 42 THMSs
HOARY) & BT, ) B R3804 O R 5, HAASs
1 DCAA TCAA 5285 (243 W AH S E 20 500 Ry r=
0.660 " (p<0.01) R*=0.440,5 DCAA E. A %}
SRR S, 5 TCAA YR 51k b T 84 7K SF
BCTE HAAs J7 T8, 2 20 43 1) 22 iE 350 R AP 75 4k 22
5T,

B9 RIEMU55% THMs AR CL A A 75

Fig. 9 Correlated Linear Regression Equation for Each THMs and Proteinoid Component

3 &g

Bifi 5 [ R A K B b o B B T, X AR K 4 )
AT O KoK B A 32 B 2 06T, AR SO RS 4
KA P K B T IE A9 B LSBT,

(1) B KA W R g v 220 5 K i+
FRAVEME A5 . DOC Hl COD,, % B Ik Tk
AR KBRS, A S R HE K4S I B A O
Al T AT R AN AR B AL RN 2 R R A
THRFHE A FI S R R K % 4

(2) RH UV, G o bk, aT LIPS S e
KA ALY, = 2 25 SEAE KA W b o
7, et —2L A UL R AR 1L, B
PR BB P AAE I R & R

(3) iKW b FEEAELE R DBPs S THMs |
HAAs, HA iU A2 J5KoK BT 818 S T8 BE B S 2Ty
PESEZ R, 7E K & 2 id & 2B L i
B R T, A R A R 1 2 AR R B L IR
I B R, AE ] 2 b SR, % J& DBPs 1)
AL

S 3k

[ 1] FEFRHE, S, FER, % &SR KN LR
R[], HKHEK, 2021, 47(8) : 19-27.
DONG B Z, XIAO J, HUA J L, et al. View of high quality
drinking water and its practice in Suzhou [ J ]. Water &
Wastewater Engineering, 2021, 47(8); 19-27.

[2] LIT, ZHANG Y L, GUI B, et al. Application of coagulation-



R T PTG S |
BEKAE M R S0P DOM it 5 DBPs Ak JSAFE Vol. 43, No. 6,2024

ultrafiltration-nanofiltration in a pilot study for Tai Lake water
treatment[ J ]. Water Environment Research, 2019, 92. 579 -
587. DOI: 10. 1002/ wer. 1247.

[3] XUHC, CATHY, YU G H, et al. Insights into extracellular
polymeric substances of cyanobacterium Microcystis aeruginosa
using fractionation procedure and parallel factor analysis [ J].
Water Research, 2013, 47(6) . 19. DOI. 10. 1016/j. watres.
2013.01.019.

[4] BER. BrETR X MK R GEBURFFIE B oK S
PERRERTFE [ D], WR/RIE : IRJKIE TAlk K2, 2019.
LIANG S C. Analysisi of the current situation and characteristics
of secondary water supply system in a district of a city in the south
of China study on water quality optimization measures [ D ].
Harbin; Harbin Institute of Technology, 2019.

[5] HERWHREEHAR, HEARELERZG 2. Am T
IR TUVERRHE: GB 5749—2022[S]. dbat. i EARMEH A,
2022.
State Administration for Market Regulation, Standardization
Administration of the People’s Republic of China. Standards for
drinking water quality: GB 5749—2022[ S]. Beijing: Standards
Press of China, 2022.

[ 6] Beor, skiede, P45, 45 KA R =45
JCTHASI 55 3T O (0], WL R 24 (ROl 5 A R 2
), 2016, 42(3): 368-377.
CHEN F, ZHANG X Y, HUANG P ], et al. Detection and
analysis of organic contaminant in potable water based on three-
dimensional fluorescence spectroscopy [ J]. Journal of Zhejiang
University ( Agriculture and Life Sciences) , 2016, 42(3) ; 368-
377.

(71 BfEfh, g, skfife, 45 RIIBRLEA HLBTH SOLRHE
KRR [T]. IR, 2018, 39(5) : 2056-2066.
LU W W, YAO X, ZHANG B H, et al. Fluorescent
characteristics and environmental significance of particulate

organic matter in Lake Taihu, China [ J]. Environmental

[10]

[11]

[12]

[13]

Science, 2018, 39(5) : 2056—-2066.

s, A, w0, A SUHEEXIRTTTS K DOM =
O [ T]. B TR, 2012, 6(7): 2226-
2230.

HAN Y, ZHOU X J, PENG D C, et al. Effect of chlorination
disinfection on three-dimension fluorescence characteristic of
DOM in secondary effluent[ J]. Chinese Journal of Environmental
Engineering, 2012, 6(7) ; 2226-2230.

ZHANG D, CHU W H, YU Y, et al. Occurrence and stability of
chlorophenylacetonitriles; A new class of nitrogenous aromatic
DBPs in chlorinated and chloraminated drinking waters [ J ].
Environmental Science & Technology Letters, 2018, 5(6):
394-399.

HUALC, LIN J L, SYUE M Y, et al. Optical properties of
algogenic organic matter within the growth period of Chlorella sp.
and predicting their disinfection by-product formation [ J .
Science of the Total Environment, 2018, 621. 1467 — 1474.
DOI: 10. 1016/j. scitotenv. 2017. 10. 082.

HUR J, LEE B M, LEE S, et al. Characterization of
chromophoric  dissolved organic matter and trihalomethane
formation potential in a recently constructed reservoir and the
surrounding areas — Impoundment effects [ J ]. Journal of
Hydrology, 2014, 515. 71 - 80. DOI: 10.1016/j. jhydrol.
2014. 04. 035.

FEH, W, R, AR IO R RO KO B R ST
HERELJ]. HokEAR, 2014, 33(2): 17-21.

CHENG M, HU C Y, ZHANG J, et al. Advances in research of
diainfection by-products in drinking water distribution system
[J]. Water Purification Technology, 2014, 33(2) . 17-21.
YANG LY, KIM D, UZUN H, et al. Assessing trihalomethanes
(THMs ) and N-nitrosodimethylamine ( NDMA ) formation
potentials in drinking water treatment plants using fluorescence
spectroscopy and parallel factor analysis[ J]. Chemosphere, 2015,
121. 84-91. DOI: 10. 1016/]. chemosphere. 2014. 11. 033.

(L% 51 W)
LUH X, LI M, LUO H Y, et al. Performance of phosphate
adsorption on hydrous zirconium oxide-modified biochars derived
from sewage sludge[ J]. Technology of Water Treatment, 2022,
48(4) . 65-70.

[51] XUEF, BRAGR, REM, % LW WK b e oF
JEHEIR[)]. FEETAR, 2020, 38(11): 91-97.
LIU LY, CHEN SR, SONG X Y, et al. Research progress in
removal of phosphate from water by biochar [ J]. Environmental

Engineering, 2020, 38(11) . 91-97.

[52]

[53]

ALMANASSRA I W, MCKAY G, KOCHKODAN V, et al. A
state of the art review on phosphate removal from water by
biochars [ J ]. Chemical Engineering Journal, 2021, 409
128211. DOI:10. 1016/]. cej. 2020. 128211.

HE Q, LUO Y, FENG Y, et al. Biochar produced from tobacco
stalks, eggshells, and Mg for phosphate adsorption from a wide
range of pH aqueous solutions[ J]. Materials Research Express,

2020, 7(11): 115603. DOI;10. 1088/2053-1591/abch3d.



