HoKF AR 2025 ,44(11) :53-60,71 Water Purification Technology

FIED, XIER, 2878, %, 05/H,0, TATERBRBURAKIL R 2- RS REEM T REMM )], FokEAR, 2025, 44(11) : 53-60,71.
ZHOU Z X, LIU Z G, FEI J, et al. Application of O5/H,0, process in 2-MIB and GSM removal in existing water matrixs [ J]. Water Purification
Technology, 2025, 44(11) . 53-60,71.

0,/H,0, TEEERARAERH 2-FEREEN+ 2%
{4 K

JAIEDY XIER, 2 AR w7 R B MR T RS R IR A W
(LUK 55 TR (3 A 7 VLT 3150412 W5 K 5B B TR0 210098)

i ZE [BR)] (EEKAHKTEAFRE) (GB 5749—2022) 4 2 Pty it [ 2— HH 5L R % B (2-MIB) Al £ L E (GSM) 151
SRR K Y S bR . SR R AT D AR UK P 2-MIB A GSM R 5 2l b T SR T, A FH /K Ak 3 FLAL 38 T2 (IR B —T70
TE—IIE—75FF) AT 2-MIB F1 GSM ZBRECRA R, [FHE]  DASEPRoKAE Ak T 5380, SCREMFST T R & (0,) Sph kA
0,/ WK (H,0,) T 2% i B i B /K - (100 ng/L 2247 ) FY 2-MIB F1 GSM Y4 AL ERALAE , ZEUE AL 245 R4 AN AT L A2l 3 4%
I IERE - #E—2E% 4T 0,/H,0, TR T PR P IEHS O, FRAE N AHE R =W A A, [ER] 0, #
AAE FXT 2-MIB F1 GSM 11 R BRECRAT R, 7 0. 80 mg/L 1Y O, M= T ,2-MIB H1 GSM [ £BRFH 73. 7% 84. 2% , /K i it
W PEAT T 1 T . AR PR B3R (10 ng/L) . 0,/H,0, {KZ& X} 2-MIB H1 GSM 1 22 BRE el , 76 0, FeMiE M 0. 35 mg/L H,0,
B R 0.2 mg/L ARG FI T ,2-MIB Fl GSM /9 23 B% R 0] 435135 95. 7% Fl 94. 8% , 1 7K ¥ i i s A% T JH: L J] i Py 223K
H,0, MIMAGRHET O, /i S AL PRBRAY) T 1 A, SO 45 R K LT B As 0, 8% . t4h,0,/H,0, T ZEABFUKA
B ERIREL KB K ZRER =Y AR, [818)  0,/H,0, T AR /KT X 58 & W By 5 35 e ik (4 17 2 ik 3
HAR,

X RE/WEK(0,/H,0,) 2-HERIKEL(2-MIB) +RE(GSM) HFERI“H (DBPs) RHIK

FESES . TUI XRRPRAERD . A XEHS: 1009-0177(2025) 11-0053-09

DOI; 10. 15890/]. enki. jsjs. 2025. 11. 006

Application of O,/H,0, Process in 2-MIB and GSM Removal in Existing Water Matrixs
ZHOU Zhengxie', LIU Zhigang', FEI Jie' , ZHANG Ning', MAO Hui', YIN Junding’, LU Feiyu’, CHEN Han’, LIN Tao>*
(1. Ningbo Water & Environment Group Co., Lid., Ningbo 315041, China;

2. College of Environment, Hohai University, Nanjing 210098, China)

Abstract [ Objective | The Standard for Drinking Water Quality ( GB 5749—2022 ) lists two odorants, including
2-methylisoborneol ( 2-MIB) and geosmin ( GSM ) as mandatory indices of water quality enhancement. Algae outbreaks can
dramatically increase 2-MIB and GSM concentrations in raw water, however, conventional drinking water treatment processes
( coagulation—sedimentation—filtration—disinfection) have limited effectiveness in removing 2-MIB and GSM. [ Methods | Using
actual water as background matrix, this paper investigated the oxidative removal efficiency of ozone (0O,) alone and the O;/hydrogen
peroxide (H,0,) process for the oxidative removal of 2-MIB and GSM at high mass concentration levels ( ~100 ng/L). Based on the
optimization of the dosage ratios and dosages, the residual O, in the dissolved state and the risk of disinfection by-products were further
investigated when the 0,/H,0, process was applied to real water. [ Results ] The result of the study showed that O, alone had a
limited effect on the removal of 2-MIB and GSM, with 73. 7% and 84. 2% removal rate of 2-MIB and GSM at 0. 80 mg/L O, dosage,

and the effluent mass concentration was still unable to meet the national standard limit (10 ng/L). The 0,/H,0, system was more
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effective in the removal of 2-MIB and GSM, and the removal rates of 2-MIB and GSM could reach 95. 7% and 94. 8%, respectively, at
a low Oy dosage of 0. 35 mg/L and H,0, dosage of 0.2 mg/L, and the effluent concentration was stably lower than the requirement of
its olfactory threshold. The addition of H,0, accelerated the process of O; decomposition and oxidation of odorants, and at the end of

the reaction there was almost no dissolved O, left in the effluent. In addition, the O,/H,0, process did not result in excessive

byproducts such as bromate, halomethane and haloacetic acid when treating raw water. [ Conclusion |

The 0,/H,0, process can be

used as an emergency treatment technology for water treatment plant in response to sudden contamination by odorous substances.

Keywords ozone/hydrogen peroxide( 0,/H,0,)
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Tab. 1 Basic Water Quality of Raw Water

EiEta Ml

AR S/ (mg- L") 5.5

BA/ (mg-L7") 0.11
JARE/ (mg-1L7") 22

VEMUE/NTU 0.56

HE%/ (pS-em™) 65.1
pH {H 7.2
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Tab.2 Determination Methods of Water Quality Parameters
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Fig. 1 Effect of O, Alone on 2-MIB and GSM Degradation
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Fig.3 Effects of O; Dosages on 2-MIB and GSM Degradation by 0;/H,0, System
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Fig. 4 Effects of H,0, Dosages on 2-MIB and GSM Degradation by 0,/H,0, System
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Tab.3  Orthogonal Test Factors and Levels

FZEAKFE 0, BmE/ (mg-L™")  H,0, BIE/ (mg-L7")
1 0.35 0.2
2 0.52 0.4
3 0. 80 0.6

JHAE O, 1 H,0, X 2-MIB I GSM 2= [4: 1 i
A LA RS 25 B 3 K/ il o A S
AT RERAFAE BB A2 [ (1) ~K(2) ],

x4 ERREEEER
Tab.4  Orthogonal Test Results

e 0, fhnit/  H,0, BN/ 2-miB GSM

P gl ) (me L) ERE EBE

1 0.35 (A1) 0.2 (Bl)  95.69%  94.78%

2 0.35 (A1) 0.4 (B2)  94.57%  94.28%

3 0.35 (Al) 0.6 (B3)  93.16%  93.71%

4 0.52 (A2) 0.2 (BI)  95.30%  96.03%

5 0.52 (A2) 0.4 (B2)  95.18%  95.49%

6 0.52 (A2) 0.6 (B3)  94.79%  95.09%

7 0.80 (A3) 0.2 (Bl)  96.99%  97.68%

8 0.80 (A3) 0.4 (B2)  96.50%  96.11%

9 0.80 (A3) 0.6 (B3)  95.86%  95.14%
W= 31 (1)

v =3 o

R, =maxM, — minM (2)

Horpr oM, ——& KR T 45507491
I, e x E y AKCOFREH
R — N ZEMH,

LA KT 2-MIB, O, B T A KR4
FPEYIE (M, , M,,, M,,)= (94.47, 95.09, 96.45) ,
W2 R, =1.97; H,0, Bt ir 47 K P50 25 1 1
SEIE (M, , My, M) = (95.99, 95.41, 94.60) ,
W2 Ry, = 1.39, WUt B 5 4 & (A3, B1) Xt
2-MIB 1Y 2 BRACRF A%, B O, B~ 0. 80 mg/L,
H,0, # M5 0.2 mg/L, 1 W2 R, =1.97>




JEIE B, XS, 3%

Ay
Z‘E,#-

0,/H,0, T.ATELBRILPOKEE T 2-H R R BB+ R Z N Vol. 44, No. 11,2025

Ry =1.39 RPN O, HhnExt 2-MIB KPR 15
i 7 F R F 228 H,0, B,

[FIFEHD , X GSM, O, B AT A /KR 58 45 S5 1)
SEHRE (M, , M,,, M,,)=(94.25, 95.53, 96.31),
2= R, =2.05; H,0, 0N B A 7K Pl e 45 SR 1y
SEIE (My,, My, , My,)= (96.16, 95.29, 94.64) ,
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Fig.5 Quenching Test and EPR Trapping Test
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@ﬁ%ﬁ'%[[kTm’ on=3.8~7.6 x 10° L/(mol-s) ],
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MERE L BR EH 7 O, bl - OH B 3k 2k
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P
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F DMPO fE} A BER KA 3547 T EPR #i 2k 56,
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B a(N)=14.8 G, a(H)=14.6 G MfE5 W61
#| ,fAFE DMPO-OH HE& WA i, X —45
RE—HAESE T 0,/H,0, K ZE F1-OH By 4=,
2.2.3 HERTPAERIE O

H,0, A2 A 3RS /) I 3 8= 9, (R R A 0,
SEAL T2 DR 2 R A ol TR R Y 7 I 0 1 XL
B, XF 0,/H,0, T2 kb B 5 K B 3EF7 91 75 8l 7= 4
A AR AN ASI I H A FE = S b — S R
Pi TR H B IR RIRER . S oA =
Ao, KMEEFRmE 6 Fimn,

P R0 BT 16 7 0k T K K R R A R AR
SRA MU & =A%, K O, FH G TH 25 @ 7= 4 KRS
iR 78 O, B~ 0. 80 mg/L 25444 T,
DU )T B I = e A = S R e — S R H e L
AR B =R IRREE . —H R =R
fig A R R YK T (AR TS AR K AR A dE )
(GB 5749—2022) BR{EZK . kM 0,/H,0, T. 20 %
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Fig. 6 Generation of Disinfection By-Products( DBPs)
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