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Abstract [ Objective] This paper aims to address the odor issue in raw water caused by algae, and determine the effectiveness and
stability of the ultraviolet (UV)/chlorine coupled process. [ Methods] The UV/chlorine coupled technology was employed to remove
typical taste and odor substances [ 2-methylisoborneol (2-MIB) and geosmin (GSM) ]. A pilot-scale experiment was conducted using
a high-algae water source in Guangdong Province as the research object. This paper compared the coupling efficiency of different UV
light sources with sodium hypochlorite, defined the selection range of key process parameters, further investigated the effects of key
water matrices [ ammonia nitrogen, alkalinity, bromide ion (Br™) concentration, and dissolved oxygen] on the UV/chlorine coupling

process, and comprehensively evaluated the efficiency of the UV/chlorine coupling process from the perspectives of stability and
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economy. [ Results] Using the vacuum UV ( VUV) with mixed wavelength of 254 nm and 185 nm coupled with sodium hypochlorite,
under the conditions of a chlorine dosage of 2 mg/L, UV dose of 2 000 mJ/cm”, and a pH value of 6, the removal rates of 2-MIB and
GSM reached as high as 93.4% and 95.5%, respectively; typical water matrixes such as ammonia nitrogen and Br~ inhibited the
reaction system, while alkalinity had little impact on the degradation of taste and odor substances; meanwhile, in the continuous
operation test, the removal rate of 2-MIB by the VUV/chlorine coupling technology remained stable above 60%, showing good
stability ; under the optimal process conditions, the cost per ton of water treatment for achieving a 90% removal rate of 2-MIB was
0. 687 yuan. [ Conclusion] Under the actual condition of water quality fluctuating, the VUV/chlorine coupling process exhibits stable
taste and odor substances removal performance. It has advantages such as flexible operation start-stop, high utilization rate of sodium

hypochlorite, and no need for quenching residual chlorine (which can be directly used for disinfection). Therefore, it is an efficient

and environmentally friendly removal technology for 2-MIB and GSM.

Keywords taste and odor compound; geosmin ( GSM) ; 2-methylisoborneol (2-MIB) ; vacuum ultraviolet( VUV /chlorine; advanced

oxidation process( AOP)
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Fig. 1 Schematic Diagrams of (a) Pilot Plant Site; (b) Experimental Process

£ UV/ AR At K el IR &
W EWEHRMN AR, FUEA UV R %6 B R 1T
UV/IREARRENI I, LAIF R 7K ZE R 24528 J ik 5 I
U, JEdEAT 10 min BB TG FREURE 0T, BURE A5,
S BEETE UV UG R AN i 10 i I F1 S i
SRAE) 2-MIB A1 GSM 7K A DA BT A A7 1R 4 12 2K A 3
Lk, FF AT ZS P R AR R AT I E 52
PRI AFFE YR SRR AN BN &t i in 25 2 41, AN T
UV 5 it 8 5 T K SR i e S B, TC AR R U B 15
IR AT pH PTG E R 4G pH B T FE
WF5E pH 520 I A FHERFR 5 NaOH 415 %) 4h pH, A&
Behn pH Z& whi)

DA™ 7R 48 JE 7K 3 LK i Ab B8 X 42, 2-MIB ATl
GSM Jfi 2 ¥ N 2 ~ 200 ng/L, /5 %k IR 3h 15 %

0.8~1.6 mg/L,pH {H N 7.5~8. 5, FE /K TS K
s, BTG U] A MR BR ) S5 VA B U B A
K 10 I i K R A4 o P ik B 7K T 3 o s
WELIA ) JB A o it R UE 38 15 7K 46 P Y 2-MIB 1 GSM
IR TR A 100 ~200 ng/L.,
1.3 WNmBS5HE

2-MIB I GSM A ) SR B[] A o 2 B - <0 AH €5
1 ~J5i% (SPME-GC-MS) J5 il , DL 25T 4k 3~
HAL SN %8 (IBMP ) S AR 4, SOAH 838 - 5T 1%
(GC-MS) 53 #7454 . SAH 335 A HP-5MS (30 m X
250 wmx0.25 wm) , B A IA X mE R AR R
9250 °C, B I8 230 °C, WAy 60 °C 1715
2 min, Pk 15 C/min FHEZE 100 CJ5LL 8 C/min Tt
£ 250 C PR¥F 2 min, 4K 1 7w



TR BRI, TRARAR , E

O R T L R BRK A LRy B A WA 55

Vol. 45, No. 7,2026

F1 KERKREERKRSH
Tab. 1 Basic Water Quality Parameters of Experiment of
Reservoir Raw Water
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WEF(Br )/ (mg-L") <0.06
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Fig.2 Effect Comparison of Processes of Chlorination, UV
and Coupled UV/Sodium Hypochlorite for 2-MIB Degradation
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Fig. 3 Effect of Chlorine Dosages on VUV/Sodium
Hypochlorite Process for Degradation of GSM and 2-MIB
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Fig. 4 Effect of UV Dosages on VUV/Sodium
Hypochlorite Process for Degradation of 2-MIB
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Fig. 5 (a) Effect of pH Values on Degradation of 2-MIB; (b) Degradation of 2-MIB and GSM at pH=6. 0 and
pH=7.7 by VUV/Sodium Hypochlorite Process
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Fig. 6  Effect of VUV/Sodium Hypochlorite Process on

Organic Matters Removal under Different Factors
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M AESY . HE 7(b) s 250 ol 0, 7E B VR
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5 I]['EJ o

E7 (a) SR.WE;(b)Br 3 VUV/ X EEMNBEE T ZMHEHE 2-MIB HI%01
Fig. 7 Effect of (a) Ammonia Nitrogen, Alkalinity; (b) Bromide Ion on Degradation of 2-MIB in
VUV/Sodium Hypochlorite Process
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1 000P¢
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Vlog(cr)
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Fig. 8 Continuous Operation of VUV/Sodium Hypochlorite
Process for 2-MIB Degradation
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