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Fig. 1 Human organs susceptible to virus infection and associated viruses
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Table 1 Types and characteristics of viruses widely detected in aqueous media
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Fig. 2 Assessment of spatial distribution of simulated norovirus infection risk in the distribution system nodes in absence and
presence of chlorine residual during distribution process of drinking water network
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Fig.3 Tradeoff between inactivation of pathogenic
microorganism and the formation of disinfection by-products
induced by the dose of disinfectant

HRE R T (CT N 78 mgrmin-L ") FIF 5% 4 95 2 B3 %! (CT i M 330 mgmin-L "), #H M 5 ,
— UM X 3k B 7 1 T B A AR TR B AT, — U IS 4 A X IR 15 T RN 2 R
MR CTAE Y T 1000 mgminL' o BRI 5 Z) B e 85 S K06, BB X — SR 0 K 3% A AR 58 1 Bt
PEUST K6 8 R 52 — F M R B A A R TR 2 e RN, B pH Y B K RN B A R
MR RN, A, ARRBORLY | B 0 R S K T AR ) — e B T R RIUR P
23 —SHhEES

TAEALE (CLOy) & —Fh G TR SRR, W EAK TR T, BEIOKM R, BEASHE
SR HLY B A OH BRI 2 . SR, CLO, Ak #RRE AR, T L 45 o ClO, X it — S e AN
L2 B TEIE 4 s 1 B A KGR, 0.47 mg'L' 9 ClO, T4 7 0.25 min B AT 52 9006 2 40 # K
TR > 4.2 DX ECRAL (pH oM 8, HRIE N 15 C)P, LI P HGE T H B R 5 2 8% T 7.5 mgL!
(4 ClO, 10 min & , YL PESE 4k, PRSI Z CIO, TH T 10 min J5 #7800 . X5 T4 IR 2 1
K%, &0 0.1 mgL" (9 ClO, 60 min J&5 7] ik 5] 4 4 %F BB A7 1Y KI5 3808 (pH K 7.2, IR JEH 20 C),



1722 ok L OB ¥ M 4%

U] CLO, fy 1 5 2005 A T W B U0 5 . AR U4 31 C1O, R T R 19 AR CT A, 43 51k
1.21~2.47 mgmin-L™' 1 5.55~5.59 mg'min-L"'*],

K pH X CIO, T i 5 841 T B . pH Oy 10 B CIO, ot 5 K J 4 6 75 19 I 4% 1. pH
B9 6 I HORCRET S . 2 MLAISE AL ClO, KR SR RE It B0 T, BPBE pH B, 579 75 20 1% %42
R, ATHLE X — 4R U AR ) pHL I 2 I O MR AR R . AR L — 7 T
pH 3 I T 9k 35 %S ClO, Mok U : 55— I Tl m] RE S A O CIO, 16 8 P I i A9 TR 25 (C107) 2
955 T ) B R
24 REHS

SU(O5) SRR SR AACH , NPT L EUR R AT o A S AT KO T
T B BT R A CRULIR SR 2.07 mV) X — K5 A LUSE, FEREAIE R, O, 5k R SE
Fh e (-OMD) L1 11 4 (0,) 45 F i3, 30 Y ph Mo T RIS AR 4 M0 2, RSB KL, O, i
TR 2 R R A R FE R Qp WA A MK > SR T i 75 = MIS2 M T 1K > 174 W 1A% ~ T4 Wk 7 1k > ik
i 5 > T BE A 5 BS OT, R A XS O, IRIBCRER S, 34 2 X RO B BT 9 CT (0
8x10° mgminL ', W] & F AL B2 R AT . CT (4 1.9%10° mgminL ). MS2 I 14
1 Oy I 7 T JC 15 MR BOUZ IR A /N, pH O 6.5 16, IR BT 10 °C, HLJ G R B0 K
T 1245 O MBI IR RAGRE | B A BAF (9 KA ACR . 037 mg-L' 19 5L4(7E 5 °C 19 pH oy 7 11
SEWA PRI 10s, B AT GEEBE K R A 7 1 R KIS Rk R 3 AR Y. O, i RE EE S
3% pH FEE 45 N E WS . BEZE pH AOBEIN, O, /KW AFA 8 PERRAR, & T O, X 48 R 2 1 1
BCRAE T pH T WRI™). B ILIE M9 THEG . O, A K TR MR 2 I LAt e, {0, 4512
R HE A R, FERER O, ZI AR TERS | R I8 A | IR SR B0 S
O, HLUFBS ORI R ORI G, AR i

HE, O, fE/K s all el , H ICHREE 1 IH 7 3L A e I O e
Jio HAET, O;-2E%iE % (biological activited TR v

ULUED g

carbon, BAC) T.Z7E 3 [E K rh BRUR K IR JE L
T2 R (L 4), 36O, B I%%a o %i‘*m’”ﬁ_.lll
2 ful BT 7] 425 4 7 0.5~3.0 mg-L ™', 10 min 45 £ :?ﬁtﬁt/k'ﬁ_";__

VRIE AL ST 2R E IR RO A . AR Wi TR R
KPR, K R R R B KGR B4 BRERRAK ARBAGRELRTZRER
T (H YRR AN T 2N BT R R B Fig. 4 Schematic diagram of conventional + advanced

treatment process in drinking water treatment plant of China
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Fig. 5 Multistage barrier treatment process for drinking water in China from source to tap water
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Abstract Occurrence of virus in drinking water may induce human health risk. Disinfection is an important
barrier for biological safety in drinking water. To compare the inactivation effect of virus induced by different
disinfecting processes, the types and characteristics of common viruses detected in aqueous media were firstly
introduced, then this study focused on the disinfection processes (free chlorine, chloramine, ozone, chlorine
dioxide, ultraviolet) widely used in drinking water treatment process, and reviewed their disinfection
mechanisms, impact factors, effects and potential problems during applications. In addition, the influent water
quality usually has a significant effect on the virus inactivation, and both the conventional and advanced
drinking water treatment processes can enhance the removal efficiency of virus directly and indirectly, thus the
multistage barrier process with the coordinated and efficient operation ‘conventional treatment-advanced
treatment-disinfection”’ was proposed to effectively control the drinking water quality risk induced by viruses
and other pathogenic microorganism.
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