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Abstract [ Objective] To address the odor and taste problems in drinking water, pilot tests are conducted at water treatment plant
A and B to investigate the removal efficiencies of typical odorous and taste substances such as 2-methylisoborneol (2-MIB) and geosmin
(GSM) by ultraviolet/hydrogen peroxide (UV/H,0,) advanced oxidation process. [ Methods ]  This paper conducted a pilot test
verification of UV/H, 0, advanced oxidation process, and found that the initial concentrations of 2-MIB and GSM, the dosage of H,0,,
the dosage of UV radiation, and the coupling of biological activated carbon( BAC) all had significant effects on the removal rates of
2-MIB and GSM. [ Results] Under the experimental conditions of this study, the removal rate of 2-MIB was 87.24% when the
dosage of hydrogen peroxide was 12 mg/L, and the removal rate of GSM was 91. 36% ; when the dosage of UV radiation was increased,

the removal rates of 2-MIB and GSM increased to 94. 79% and 95. 90% , respectively. UV/H,0, advanced oxidation process effluent
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met the water quality requirements of odorous and taste substances in the Standard for Drinking Water Quality (GB 5749—2022).

[ Conclusion |

Presence of H,0, can significantly improve the removal rate of odorous and taste substances, and the hydroxyl radical

(-OH) plays a key role in the removal process of odorous and taste substances, and H,0, can generate more -OH under UV

irradiation. BAC can effectively quench the residual H, 0, and further remove the odorous and taste substances in water, optimizing the

water quality. This study can provide powerful technical support for the removal of odorous and taste in drinking water.
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Tab.2 Main Components of the Pilot Test Device
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Fig.4 Concentration Changes of 2-MIB under Different
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Fig.5 Pilot Test Flow of UV/H,0, AOP and Conventional Process of WTP
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BR) . BRI LIHERT H UV/H,0, AOP 7K B H)
TR Y FE ZEAR R, 2ot K T A R F OB T 2 Ab B
J& RESBAT BT, K AF A B K T A FRifE R iR )
T R
2.2 UV/H,0,+BAC

T IETE B [ 3T 5k, il g i 5 B
AR R K K IR S AR R 2-MIB Y
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R FEBEI 40 ng/L 4T, KRS58 5 m’/h
F110 m*/h,

2.2.1 UV/H,0,+BAC %I IRBRY) B 2 Bb R

K6 & 7 AARTR H,0, B k4 i i i
(5, 4 3E K S A ] (10 m®/h) | WiZK UV )54
7] (90 W) ,iE7K 2-MIB BBtk &0 53.0~77.3 ng/L,
GSM YT W Bl 27. 7 ~41. 6 ng/L, H,0, £+
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2-MIB Y £ & R Ky 75.87%, GSM 1) £ & F N
84.30% ,H,0, W FIHIZ K 11.63%, £ 3 BAC
J& ,2-MIB 25T 3 ng/L,GSM 25T 3 ng/L,H,0, T 5¢
EX Ty .

7E H,0, WA 6 mg/L I XF H AOP &4
W5 ,2-MIB By 2223 84. 32% , GSM 1) £ R %Ny
90.98% ,H,0, MFI HH K 16.39% ., 1£ H,0, I+
HEN 8 mg/L I, X H AOP B4 Hi S, 2-MIB 1%
FRAFN 87.04% ,GSM By ZBRFEHN 91.77% ,H,0, 1Y
FHIFRN 17.86% ., 7t H,0, BN 10 mg/L
BF, XF H AOP % & Wi J&, 2-MIB 1 X Bk R N
86. 52% ,GSM ) Z=BRFE N 91.96% , H,0, HIF| F R
H15.15%, 1E H,0, NN 12 mg/L I, X F
AOP A HITJE ,2-MIB [ 2:BR KK 94. 79% ,GSM 11
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BAC 5 ,2-MIB %:F 3 ng/L,GSM 4T 3 ng/L, H.
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ATLAE ), 2 H,0, BB M 2 me/L 34 2]
12 mg/L BF, 2-MIB % B& 3R M 59.09% $2 & =
94.79% ,GSM Y BRI 69. 10% 2 5 & 95.90% .,
XFRH H,0, 76 UV [ BSR4 500 - OH 78 AR Y
T A bR R B DGR
2.2.2 UV FE XTI 5 A 52 R

FEfRl — i A, 2 H,0, B &t F ek
Yy B — 35 K S B UV S nAs, 45
SRLW] 24 UV FIE e, 2-MIB il GSM fYE R
Bz 35m, X4 H,0, ik 4 mg/L Bf,2-MIB
EBRFM 70. 5% F ZE 75. 87% , GSM 2[R R M
77. 61% 4L & 84.30% ;24 H,0, HINEH 6 mg/L
IF,2-MIB () EFR R 71. 27% 42 5 & 84. 32% ,GSM
BRI 79. 46% $2 5 & 90. 98% 5 24 H,0, £l
oA 8 mg/L AT, 2-MIB ) BRF M 76. 82% 2 H &=
87.04% ,GSM [ ZFRFM 84. 36% 4215 & 91. 77%;
M H,0, #AnHE N 10 mg/L I, 2-MIB A4 25 B R M
84. 86% 4 151 & 86.52% , GSM 1) 2[5 R M 89. 66%
FER 2 91.96%; 4 H,0, H &K 12 mg/L A,
2-MIB i[5 M 87. 24% 455 % 94. 79% , GSM [
EBRM 91.36% 7 & 95.90%, ZERFEW. UV
RERE L H,0, ZH i AT 21 - OH, AT B i PRLBR
LN E RN
2.3 BAC XJIR k¥ BRI 20

UV/H,0, AOP 7E 2 BR WL 4 5T (1 33 72 rh A7 7E

H,0, 5%/ )@, Rtk , 7538 i 5 5 BAC ff e AF7E 5%
H H,0, A LR BT 25 Bk . BAC R ARBR ) i
(14 D LR A T 1 o 1 W R 78 1 N AR A 0 o A A
Mot Py Ak 7 B VE T, BAC 11438 Al =S [T Y
B R o, hGk B K BR iy B 9, {HJ2 BAC 1R
Jo 25 o AR 5 B W BRI, X 5 BN AR 2 0 B
g7 3, UV/H,0, AOP 7£ AOP S L 5 44 i
BAC fi# ,BAC fERSHE T 2-MIB 1 GSM 1 R ¥
2-MIB Fil GSM 45 MR 4 Jo 1 7 2 38 0 22 A ) PR A
T o ARFW] . BAC REWE I — 20 Hb L B WK A o,
ITREREE H,0, , TE PR BE IR I K 2 42 0y T H A H %
3 Fig

(1) 3 H g R s A5 11, UV/H,0, AOP 7E
2-MIB S A 50~70 ng/L B, H,0, #h1 8 mg/L,
AOP H 7KK H Y 2-MIB 5 8 58 4 i 2 A2 1 O
JK BAFRUEY (GB 5749—2022) R HR

(2) 38 & At 55 5 2 AT 45 1, UV/H,0,
AOP 7E 2-MIB & 110 ~ 120 ng/L I, H,0, #
12 mg/L, AOP /KK H 119 2-MIB 5 205 2 (A 1
YR BAARHE) (GB 5749—2022) FH Y EEK

(3) 3# 3 il ge 43 Hr 45 . UV/H,0, AOP +
BAC T 22X} 2-MIB \GSM 4§ MR ) J5t 1) 23 BRI He
B, KBRFEATL 90% ~95%

(4) 383 ki ge 43 Hr 45 . UV/H,0, AOP +
BAC T.Z5, AXAT LA L BRK PR AY B9 1,0, , 381 LI
it — 2 FL R T R Py 5, DA K BT, 3l R S BR
of HSRAL TSR AT T B AR S

(5) A o B A i, kK 2-MIB fY
J W BE I T 100 ng/L, GSM () Ji & ik JE A T
40 ng/L B}, H,0, BN R 4 ~8 mg/L B, £
UV/H,0, AOP+BAC T2, th 7K ¥ B 55 T LR ) ot
IR .

(6) FEHIRIAEE B L PRI TR O RERE BT 15
tH:UV/H,0, AOP T.ZXF GSM F1 2-MIB ¥Jf5 K 4F
22 BT 8 o 8 HL,0, BN UV F) 4 R g
K UV YPRESEL, A 21 - OH Refs A ] T %
47K H2-MIB F1 GSM

(7) 8 AR B0 E . 24K ) B PR R
) I A T S AT DL S % BB R ] UV/H,0,
AOP 1R N 2t , AR 4R K ) SE PR L% 8 &
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