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Optimal Process Combination for Control of Disinfection By-Products and

Precursors

CHEN Chao', ZHANG Xiao-jian' ,ZHU Ling-xia!, HE Wen-jie’, HAN Hong-da’, HU Jian-kun?

(1. Department of Environmental Science and Engineering, Tsinghua University, Beijing 100084, China; 2. Tianjin Waterworks
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Abstract: It is compared that the efficiency of control disinfection by-products and their precursors by sequeutial-chlorination disinfec-
tion and traditional free chlorination disinfection following different processes combination. Compared with traditional chlorination, se-
queutial chlorination, i.e. short-term free chlorine plus chloramine disinfection can lower 35.8% ~77.0% of trihalomethane forma-
tion and 36.6% ~ 54.8% of haloacetic acids formation. Moreover, the poorer the influent quality is, the more advantages sequeutial
chlorination disinfection have over free chlorination disinfection. The formation of trihalomethane and halcacetic acids by sequeutial
chlorination following the simplest traditional process is even less than their formation by free chlorination following the most complex
process, pre-ozonization plus traditional one and ozonization-active carbon process. The results show that ozonization-active carbon
process and pre-ozonization have better efficiency on control of disinfection by-products and their precursors. We recommend that wa-
ter plants apply the sequeutial chlorination disinfection and ozonization-active carbon process.
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i 5 AR 2h 1.2 mg/L
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SF [ 3L L < 8L /min
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AEP:d=0.5~1.0mm, H=400mm
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Table 2 Analytical indices and methods
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Fig.1 Control of DBPs and precursors by conventional processes
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Fig.2 Control of DBPs and precursors by conventional + GAC processes
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Control of DBPs and precursors by conventional + O;-GAC process
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Fig.4 Control of DBPs and precursors by pre-ozonation + conventional processes
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Fig.5 Control of DBPs and precursors by pre-manganate + conventional processes
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Fig.6 Control of DBPs and precursors by preozonation + conventional process + O;-GAC
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Fig.7 Control of DBPs and precursors by pre-permanganate + conventional process + GAC
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Fig.9 HAAs formation comparison in disinfections with same raw water
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BREAV PR EYRE LA A8 2R
P W B RS, BRI A T B R R

J AL T 2% 18 8 7 M i 4 R ORI
BoMEFHETE(AE 1)HTEFRLHEE ™4
=X 18.51ug/L, 0 Z 8 19.25pg /L, K TR A
RERTZ(HE 6)HTELBHEFN Y4 K
B =B 19.40pg/L, & 2.8 24.70pg/L.
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(DFEAKAPRT Ak BERE , =0 F SeRT &Yk
BH 407 21pg/L , {0 ZBRATHE MR E K 236.12
png/L.

RQ)BFELZHEGHERREEER VA KR
ML ZHIGFEREER N - OWMEH(RE) + &
M+ RELB(RA-EHER)TZ,OF M + HEAL
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2 OWMEN(EEBRE) + B TE + FELAEGE
R IZ,OFEN(BHRE) +EHMLE,@©%
MIZ+HRELBERER)ITZ,OEMLE.
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AR T 20 S T2 i £ gl =915
HAEHBHR.

Q) E5EHMAHFRL,IFELEELEZD
DAERBLCEEZER M ERE, =& B B
35.8%~77.0%, 0 ZBEW /D 36.6% ~54.8%. 1M
HiE 33 KOK B 22, 5 B 3 B AUE 7 U R
AUHEEIZHEABRE L. MFRALITZEE
TR ESIREREEHE M EEENERE T #
I PF RACTE R £ = F 5t 18.51pg/L, 5 Z B
19.25ug/LETFRABRERTIZ . TRAAML + %
M+ RE-FHERTY HTEERBEENE T E

ME(=p/H 5 19.40pg/L, & Z. B8 24.70ug/L).
(OHBVCRAER T ZHK) BUER L EF IR

IFFRAEELZMRAKA-FHRTZ.
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