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Abstract Compared with chlorine disinfection, ozone disinfection and other chemical disinfection, ultraviolet (UV) disinfection has
the advantages of broad-spectrum sterilization, short disinfection contact time, no chemicals, no disinfection by-products, and easy to
achieve automatic control. A water treatment plant (WTP) in Zhejiang with a water supply capacity of 2x10° m*/d uses a combined
UV and sodium hypochlorite disinfection process, making full use of the advantages of UV disinfection technology with no disinfection
by-products and the continuous disinfection capability of sodium hypochlorite disinfection. The UV dose is set at 40. 00 mJ/cm’, the
UV penelration rate is 90. 00% , and the actual UV dose is 48. 99 m]/cm’. After UV disinfection, the total number of colonies is not
detected. The amount of supplemental chlorine dropped 30% compared to the conventional dosage. The application of UV disinfection
can reduce the cost of chemical injection while taking into account the chemical and biological safety of drinking water. The successful
application of this project provides experience for upgrading the disinfection process in the same type of WTPs.

Keywords UV disinfection  sodium hypochlorite  combined disinfection process  disinfection by-products ( DBPs)  water

treatment plant (WTP)

[fmBE#]  2023-06-29

[(BE€WB]  EZKMTS R 50 BRI L T (20122X07403003)

[MEEEA]  KNI(1983— ), 5, FENFL KA BBOARATIE S s 174 BT AR, E-mail :28893022@ qq. com,
[BEEE] XNEZ(1971— ), 5B HdZ, M43, E-mail ; lhyzyy@ zjut. edu. cn,,

— 196 —



weook R
WATER PURIFICATION TECHNOLOGY

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

FUHBER B FT IR E KT8 A 3 e ) 9 R
AR AT SR 1 S PR BE F1 8 25 HL AT A I
& ;=49 ( disinfection by-products, DBPs) 25l RUAR
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TRACAEBLYY, L2 DBPs 7] RE A7 75 515 (1) 4H it 27 14
T T UV RAK ISR A T A
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P AT R K DA ARIEY (GB 5749—2022) Hxt
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SN 51 2 VR BE A 200 mol /L, VL B [E] A4 30
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Tab.1 UV Disinfection Process Applied in Some Domestic WTPs

KT WHTZE M/ (n’-d™") SHEC

JERERAKT UV 5073 [31]
AEEs ok UV+&E iz 50 J7 [32]
TR ERK UV 20 75 [33]
KRR UV+5 % 2277 [34]
THEAEHE =K UV+EE 2073 [35]
JEEI IR UV+ERE 32705 [36]
A v/ O UV+UAR M 487 [13]

B 8- F/N B 5V O B A O 1 N O O O YA |
SRR AR i b DX RS I R L I = UV
THEF ALK, S Bk K 22K
RZK)FEIEA T 2R FERE L3 5 & - A= 3 v
DEUREAR PR T2 AH 3l Bl A 4 T U ) JXURS: S T 22
Mo TRINFEA T sl « SR - e b U o™ i S 2E
IR )R, AN 2 B4 UV ISR A, M AR
Y150 7 m’/d, 2ot UV IETE)E, HK v AL
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SR UV JHEE RS, BEHE U i S0 40 7+
UV SR EIRR (B UV @A n 2 Hbr & 22
FRK TS DBPs 24 i S~ A3 88 5 (PPePs) (R
F DL RO s oK IR A T PR AR AR B, HZ LI/
Tl 3 A R K AR R B AE DG iR 1B 3/
I K UV I 8RR B 2 = 20k Br K s
JEAY), UV S A AL S UV I EETESE PR T AR H

() B ) D AFEZE 5, AR S B K I 0 A T
2 TiERAEA
WA FoK TP BRI K TR =0 (B A 20
B wm’/d) F 2021 4F 6 H @I AZTT, TR
WA 1 FR, AU K E S A v
= RHEIENX UV Z&HE, UV IES)G, EEE
TR EUT AT KL, 2% T 2R R SE BRI B
73 UVHR AR AT B

B1 KT TZERE
Fig. 1 Process Flow Chart of WTP

2K )T K BGR B T (O R K IR 5T B AR
#E) (GB 3838—2002) M1 1 bR, i ] I /K 4% 33
AR AE 2 R, T2 UK T 907 9
CETERHK TAEFRUEY (GB 5749—2022) HHSR |
IEIREN T CHLAE T oK AR T PN AR o
F2 JFKKBIER
Tab.2 Raw Water Quality Indices and Limited Values

K A EX y¢IEd
T NTU 0.87+0. 32
G| / RCURE
pH fH / 8.15+0. 31

AR mg/L 0. 02+0. 01
COD,, (KL 0, i) mg/L 0.91=0. 20
SR mg/L. 72.63+12. 83
SRR (LA CaCOy 1) mg/L 50. 48+5. 62
e mg/L. 7.5¢1.7

2.1 HHE®

(D) UV {HHE&

KT R A M UV B &R HREER
TrojanUVSwift 1 H SR AT, X145 £ L RECH 0. 94,
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UV 3R 40 m)/em?, 36 U607 2R FHHLAK & Uk + 1k
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28235—2020) A R, UV £k I8 5% 5 77l 42 4 40
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U=Ext (1)
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E——p oy 1 AL LAY UV O§E 5 RO,
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t—— IR E] s
SCPRAEAT, UV AR5 BEEEAE 35 mW/em® 247,

IEE TAERE T W AR THMEN 5%, AR

WA 1.4 s 2247, bR iy UV 817/ & 8

48.99 mJ/cm’,

BEIT S ERBE N 24 /R, B4 UV ATH

PR AU DI 3~12 kW,

(2) AR K AR
KT R H % 0. 8% AR NN 7 =, Ik

SAREN K A B8 5y SES-20000 , F1 % HL I L HL I 40

Hoh 48 ~68 V 600~800 A, H M A R A EK/EKIRZ

ERIK RS ECN 3. 0% , AR 15 20 ke/h, K

A RBCA T R 0. 8%,

2.2 BEHBSWEREITHR

2.2.1 gk

Jr A A2 AR R B A B 2l sl R i ah 90, %

SERAE EERBSRIY 5 H . XHRPUEH K UV HF

HK UG RR AT B R KA T IR R ] T RS T R

— 199 —



sk WX, RO, AE

SOMHTEBORTEK) W S TR

Vol. 43, No. 6,2024

T BB, DBPs A A AR — Uk, BURE s 007
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G R R () D FEAE B A S IBORE— R 2R A T ARSI
2.2.2 ERAIHEEMEM

()R] = TR E A AR B A ALY AR
FAMMFKIR, Zad AP UE AN LS | H 7KV B
0.06 NTU, COD,,, 4 0.40 mg/L, LAl W, T
UV IS FERCR Z K B B R, B TR A AL R v]
DI UV, FEARK H i UV SREE B W Beut e
Rl DL az UV SRR (45 UV I B 09 KOG 8508
AR 228 DRI R R AL BT DA R R K
A LU A 5 1 UV IS RIPER

(2) K] =T E K W K, pH (H = TA
[ e ml ik 8. 46, BRI A Al U SR A T
BRI R AR B 0. 8% , pH HAE 9. 10 247,
AR BB 22 KK pH EF, pH (N
6.0~8. 5 B, i F =<0 e 0 A= s T fb ok 72
= Bk 23 Bt /K 14 pH B 3G Mg R, i LA
UV IE#EN RS T8, B e — e B E -
RERAZIRZE pH 1) LT,
2.2.3 HRAIHEERRCR

(1) HELSE

HET R K A R T BB SR . AR E T2
FE—E R L RBR T R A 9, (E 2 b ik
LK ERAETE 14 CFU/mL 245 BB TR Ak, %t
UV IHTE A, W& SECFRE 2R 0, UV IHEE S 4
0.9 mg/L AR5, Wk BECRK . UV 5 BRAIKR
PR T B A1 1T LA 22 B 7K 0 B A 4, 4 R 248K
TR YIAE 40 m)/em® B9 UV T4 B2 F Al 353
4 ARPHCAAT I B BR R LR T A s T, UV
THEEIG A R 20 BT, 1T BB A Hh 170 2 40 R
TR AR b R UV 48 IR | a3 40 i 10 15
FrRid R B Z IR LS (LR AR AN
THEEG , /T AR BR ARG UV SR IR R A,
FEBi 1 HAE 5 248 Wiz i b IR TR AL

(2)DBPs

TR B, g A UV = oK, o
BN UCEIR AN (LAA R TT) 29 0. 80, 1. 10 mg/L,
283t 30 min FEATH S, RETEWKIE R 0.60,
0.90 mg/L. H:r1,0.90 mg/L HE/KS T 2T K
RE N, Bl TR SOK BT SR R,
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RIS DO A A A% S8 M S 15t DA B B 58 75 2, R B 51
0.6 mg/L PEATXTEE, AR 7K SR FH UK SR 0 7
IR B BR DBPs 45 A S B A 4% R A 36 RO
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P == 1 Y s R G 0 1 (422 o ™ A% £14) it
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e, Al TR BE IR P G TR R, R
FEHIAHF R, UV SR NI A 5 5 Kb B AR
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WAL ETF0.000 2 mg/L 247 A0 5 5%, FEH A
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a2 T

2 DBPs "&
Fig.2 DBPs Formation

H T DBPs (A4 B 57K i A DL A7 A0 1Y)
AHOCE , BRI, 38 58 % A HL AR R M A i R 2
— AT UV KRNI S T BE 1Y DBPs 1945 iRl
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AL, R g K it UV I L2,
COD,,, JEHRH /NS T % 0.02~0.04 mg/L, K
SRR PR E—E B IR TR SRS 5 T A
P SWIBOL RE & AU B UV i IR AT DL 25
BB A3 AT A SRR K L A o 1K 20 1 I o
WA HLYD, UV 38 0] LA A5 K v (8 45 #1400 i 2 0k
AT PR ERGEOKT, BT SR A
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T AR A A PR TR R R, Bk SR
BAJS , AR A AT LA TR - A HLY) , (4% CODy,
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3 % T. LB COD,, M fkism

Fig.3 Variation of COD,,, in Each Process Section

X UV R85, TOC 22 RGO AT A, 7K
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/10.003 7 50/m’*,
3 Fig
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