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TEE. UIRWATRE ARG, SRR AME (UV) | H,0, X H A FH A H KGR IEAT T 4001, 4558 FH, 1l H,0,
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Study on UV and H,0,Combined Inactivation of E. coli in Drinking Water
ZHANG Yi-qing' , ZHOU Ling-ling’, ZHANG Yong-ji'

(1. Key Laboratory of Yangtze River Water Environment, Ministry of Education( Tongji University) ,Shanghai 200092, Chinaj; 2. State
Key Laboratory of Pollution Control and Resources Reuse, Tongji University, Shanghai 200092, China)

Abstract: The inactivation effect of E. coli with both UV irradiation and hydrogen peroxide disinfection individually and in different
combination modes was investigated. The results showed that hydrogen peroxide alone caused hardly any inactivation of E. coli. Only
0. 02 lIg inactivation was achieved by hydrogen peroxide with concentration of 20 mg-L ™" and contact time of 30 min. UV irradiation

2

was able to inactivate E. coli to a certain extent. The inactivation reached 4. 51 Ig at a UV dose of 10 mJ-cm ~*. The combination of

UV and H,0, could significantly improve the inactivation effect and the different combination modes affected the inactivation effect. The
inactivation effect of UV-H,0, was better than that of H,0,-UV. The inactivation was increased by 0.09, 0.35, 0.38, 0. 68 lg and

2

0.01, 0.07, 0.14, 0.53 lg when compared to the treatment with solely UV irradiation, respectively, at UV dose of 5 mJ+cm ™" with
hydrogen peroxide at contact time of 2.5, 5, 10, 20 minutes. UV/H,0, achieved better results than sequential disinfection. The
inactivation was enhanced by 0. 43 lg and 0. 58 lg when compared to UV-H,0,and H,0,-UV, respectively, at UV dose of 5 mJ-cm
with hydrogen peroxide at contact time of 20 minutes. The inactivation of E. coli increased with the enhancement of UV radiation
intensity.

Key words: UV ; hydrogen peroxide; disinfection; E. coli; inactivation effect
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Fig. 1 Schematic diagram of collimated beam device
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SE S5 KA RN, X —&518 5 HAh~A & A5 5L
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Table 1  Effect of H,0, contact time on the inactivation of E. coli

HE T ]/ min 2.5 5 7.5 10 15 20 30
KGR/ g 0. 045 0.034 0.052 0. 067 -0.019 0. 025 0. 020
T U UV M AR KR AR 2 R, 7 s

I UV 32T, 22 A0t I T8 119 7 3 25 i B ol Sty g
SHTGE K TR, B4 MRS AR KPR 2 | = doomacmnt) GE
WA HOR R TIRA R S ARAT 10 5 \E
mf-om I SANER K FF 0K R I K et & 4o NIE
AT 10 ml-cm 0, KFAREBTFE | § =
S AR UV AT, KR S0 K B2 UV L ,\ ANE

SR 1) $8 0T AN BT B R, A e A 2R & 10
mJ-em 7, 5 AN AR BE 4300 R 113.0, 56.5, 28.3
W = em ~2 B, X R AT B B K36 4500 R 4. 51 g,
3.85 1g F13.02 lg.
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Fig. 2 Effect of UV intensity and dose on the inactivation of E. coli
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2.3.2  H,0,-UV X RMFF B KIERCR

Kl 4 S5 HTH,0, I 855 1 UV SR 4T BRI K
FRR A RIEAE L. REECE 2 18 4 7T LUK B, P Bk
FHRRCR 5 AR B il i A O, AR R, 5

3 5 10
4 4pLR A /mI-em ™
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Fig. 3 Effect of UV followed by H,0, on the inactivation of E. coli

H,O, A TH TR G KGRI IR . 5 /b
093 mJ-em 0 ITAH0, 2 38 2.5, 5, 10,
20 min J& , KGR UV BRSF40 38K T 0. 23
lg. 0.461g. 0.56 Ig. 0. 68 lg; M 24LEHN 54N 10
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LA F) R 5 m)-em I A H,0, 43 51 LR
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IR T 0.09 1g, 0.35,0.38 0.68 lg.
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354 |t

LTI
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3.0

3 5 10
S Ahe ) it /m)-om ™
B4 SEH,0, /5N H B A E I R AR
Fig. 4 Effect of H,0, followed by UV on the inactivation of E. coli
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Fig. 5 Effect of simultaneous UV and H,0,

on the inactivation of E. coli
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Fig. 6 Effect of different intensity of UV radiation on the
Inactivation of E. coli by UV/H,0, process
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