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Abstract: It had been compared that the efficiency of control disinfection by-products and their precursors by
safe-chlorination disinfection and traditional free chlorination disinfection following different processes
combination.. Compared with traditional chlorination, safe chlorination, i.e. short-term free chlorine plus
chloramine disinfection can lower 35.8%~77.0% of trihalomethane formation and 36.6%~54.8% of haloacetic
acids formation. Moreover, the poorer the influent quality is, the more advantage safe chlorination disinfection
has over free chlorination disinfection. The formation of trihalomethane and haloacetic acids by safe chlonnation
following the simplest traditional process is even less than these formation by freel chlorination following the
most complex process, pre-ozonization plus traditional one and ozonization-active carbon process. The resuits
had also shown that ozonization-active carbon process and pre-ozonization have better efficiency on control of
disinfection by-products and their precursors. We recommend that water plants apply the safe chlorination
disinfection and ozonization-active carbon process.
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Table 1 Parameters of each process
Iz 2 #E
RE 1.0 mg/L AZONIA RE x4 2%, TR
MR i 1.2 mg/L “
Va2 FeCi:(;S.SS mg/L, Na,Si0;6~8.58mg/L T B
) SE o Blyfit: 8L/min
- A+ TN Z SR, %ﬂﬂﬁ d=1.2mm,H=600mm
J83E 10m/h, RPEERH 18~24h AHEEP: d=0.5~1.0mm,H=400mm
) EPFE':J;%Q 2.5 mg/L_“ AZONIA RE k428, KKK
- T CHSRRSK, I amvh, &M O15SmmxSmm, H=1500mm
RM¥ERHE 7~10d C2. C4 HEFh TR 3¢ F
RN E SR 3.0~-3.5mg/L, BRI 120min  RBIHARE 1.0-15 mg/L
WL B A’ 2.5~3.0 mg/L, FHEHEAE 10min; Btk 8 1.0-L.5 me/L

BEE 0.5mg/L, BEFEAIRE] 120min

1.3 ¥ ¥atr T i

KEPIEMETELZHAHBELZH KN =ZFHENZE, URSHGTEL
ZBRHKBEERI=DRTiAY, LVEREEE (FP) Rx. KRR IIEEM AR 2 B
Z

R 2 KAMERERITE

Table 2 analytical indices and methods

17 IR, Hy &
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5 FAELTRERE  AEHBHARTRER -
= g B A R B TS AR ik R5E T 2 KB & &
X 7. R B RERERE 0 eI ZHAREYRSYSE
2. Figk
2.1 HHLZ

& 1-9 PEFEES UL TR LFEARER, RAW: EK; C&AF: BE—S{%; FLTR: i
38; PreO3: AL (RE); MidOs: FEEAL:; KMnOs: EHN, (SHEE): GAC:
imPER: FCD: W& HE: SCD: MFFikiEE. & (FCD. SCD) #d&A 120min #%
ki E S =R BRE Y S BRI sl A & &,

BKF AR ERE, =5 PR EIKRERN 40721pg/L , X LERTETIRE N
236.12pg/L, A 1 FrR,
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Figure 1 Control of DBPs and precursors by conventional processes
SELZN =K PR A ER L EZBRER, SEE =X Pl EEK T
359%, RIZEEFFKT 8.5%. FM LT ZAEE =X Pl Y rIRkE A 261.20pg/L, X
LRI 216.08pg/L. KRAESGHIEIEE 120min FEK =X F 4% 80.37ug/L. X
LB 42.06pg/L, XAMFFEAEELEEM = 4T 18.51pg/L. =LK 19.25pg/L.
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B2 BR+-BFERLETIZNHER PR T EWRIEHIR
Figure 2 Control of DBPs and precursors by conventional + GAC processes

ExHERAIEYLETEEEMT 126.22ug/L, &5 LAY D> T 52.76pg/L. 2H# K
HMEE2TUEY, BERIZENZEGFREMNEN ZERAEDREERBRMER. HKPRE
HIIR B HiA 387.42ug/L, EEWRERN 163.32ug/L. EHEHTHE 120min FER =P
53.98ug/L. X ZM 49.67ng/L.
23 EA+EELE (RE—FHER) TE
K3 PRI ZX Bheai ik ESE 1 HEE XE TR, 0788 K RSN R
ZH, BExZKRiEIHEES K.

RELZABE=ZN RN CEIUADHNEHE TR, kKT 223%, FaEkE
KT 18.0%. FEE=FIRAIAIIRERKIELA, ERERTPERENEIITERE
HIAAEY): M ZBRREEALRN. RELHE = Fiardthid G KT 46.1%,
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Figure 3 Control of DBPs and precursors by conventional + O;-GAC process
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BT BT AR, C4 HAKEHITELTHE BN F R ELE=ENE =Y

WEHERK, AHEEEER =05 27.17ug/L, XL 14.80ug/L ; MFEALHEEEE
R4 3 20.61ug/L F1 14.72pg/L. T C6 HKBHTIRFRALHE RGN E=x F
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Figure 4 Control of DBPs and precursors by pre-ozonation + conventional processes
RELEE#—SERRK, RP=FRTAIRERKT 2791080 R, MR
YIRETRET 7.5 NE S S TIEE =K Bl LS EE M 29.94pu/L, Tx LB
R TR T 19.46pg/L. LT EARTHTREN=KPH 36.98ug/L, X LK 34.72pug/L.
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Figure 5 Control of DBPs and precursors by pre-manganate + conventional processes

120.41pg/L., HZERAIAEIRERRT LA. SELEEHERIE, KPP =xHraAyR
FEREK T 121.91pg/L, < ZEEFIEYIIREE T B& T 34.18ug/L. it 8 B BTk BE 3t — P B A,
SR> T 42.76pg/L F 24.52ug/L. SIS = K LT RYIIRE R 203.19ug/L, & 2B
fE A 187.19pug/L. @3ERAHTREM = F 57 26.08ug/L, XL 35.48ug/L.
26 mEHNL (RE) +EH+EELE (RE—-EHER) T2
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49.66pg/L; B LEEHIMAYIREHR —F TR, WD T 10.68ug/L, WHE 6 Frs. C4 HEtExRA
HinHAHERK, P =g PEAIEIIRERD T 119.99ug/L, X ZEREIAPIRE >
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Figure 6 Control of DBPs and precursors by preozonation + conventional process + O3-GAC
2.7 WEMN (RERY) +FHA+EELE (FHER) T2
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Vo2 0 K DL R B 250 35 A AR = o B e D i R IR B 38
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WiF @& T EZXNHEERINERRRESHE, SNEEPEMAELE T EHTRFEAMA
HEAE =KL 18.51ug/L, XM 19.25ug/L, K TXKARERITZ: MRAEEHNH+E
M+RE—FEHRTE, #TEEIAHBNEFYERE: =X HF5T 19.40ug/L, XL
24.70pg/L,

(4) BUKHEZLZK BENREZERFEUFAELZNRE —EHRL

i
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