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Removal of taste and odor causing compounds in drinking water using

Pulse UV System
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Abstract

Problems due to the taste and odor in drinking water are common in treatment facilities around the world, Taste and odor are perceived
by the public as the primary indicators of the safely and acceptability of drinking water, and are mainly caused by the presence of two
semi-volatile compounds—-2-methylisoborneol(2-MIB) and geosmin, Conventional treatment processes in water treatment plants, such as
coagulation, sedimentation and chlorination have been found to be ineffective for the removal of 2-MIB and geosmin, Pulse UV system is a
new UV irradiation system that is a non-mercury lamp-based altemative to currently used continuous wave systems for water disinfection,
This study shows pulse UV system to be effective in treatment of these two compounds, Geosmin removal efficiency of UV process alone
achieved approximately 70% at 10sec contact time, 2-MIB removal efficiency of UV only process achieved approximately 60% at 10sec
contact time, The addition of H,O, 7mg/L increased geosmin and 2-MIB  removal efficiency upto approximately 94% and 91%,
respectively,
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AT 2009 79 197E] o]FHR] e wEp dojds AR AR T AlARRE
l geosmin?t 2-MIBE Ao R F7F Aldsl  Ao] ulEZBRHMcGuire, 1995; Suffet et al,, 1995;
3 JoEHER, 2010). AFA|E] APA] o]z A Mallevialle et al,, 1987; Rangesh et al., 2011),

2 st A= AA el Ax stk Qiot, Geosmin¥} 2-MIBE A|FFRHE Hojzl F-¢ojr]
olF vl Ve leldae AHAS] Bl gle FQ3t o]FHn fEZRR 3tolw]ojx] YrHPirbazari
A7t A, FaAtoA HiE o AFAH E et al, 1993). A EF 9 geosmin 2-MIBL
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et al., 1993a).
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AtkMalley J. P., 1996).
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7% 2008; Karl G, Linden et al., 2009),
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Zy =559 Humic &2 2 Fulvic 22 343
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Table 1 Characteristics of raw water

DOC | Tubidity | UV254
P (mg/L) | (NYU) | (cm™)
'E';r?;]?LI)A 5.96 130 | 0.127 | 0.058
'?é‘rrn"é%? 6.00 2.48 0.245 | 0.092
TS%C/S 6.51 1.37 0.161 0.034
TE#XQC/S‘ 6.47 2.51 0.232 | 0.106
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********* ‘ Pulse UV Lamp

Temp. controller(Ceoling system)

Fig. 1 A Schematic of Pulse UV System

Table 2 Electrical Properties of the Power Supply

item data
Po avg max 6,000W
P peak max 2,000kW
Vo max 2,000V
lo max 2,000A
Frequence 20Hz
Pulse width 100us
23 Algjurd

Pulse UV ZARAZE HO, FUHES 28 7HR=
A8 A kAl NOMo| o]Fw] =z A7
of oj® 0%8 PAEA dobET] flgte] w=F
Humic ¥%, Fulvic 288 Z}7] AL o 57
ol 2mg/L, Smg/Le] TR A& Agst 3
ol o)FHAn L E-4E spikeste] AFs) o]
vl B2 Few AFgFA 2AE Al T3

18] 50-100ng/Lo2 SAlate] ARk,

24 ZAES 3 WY
24.1 DOCO| &3

2 A4 DOCE AES 0.45m= st &
o] TOCE AoJstglen DOCY Z4& UVARIY
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2.4.3 Geosmin/2-MIB2| =X

2-MIB¢} geosmine SPME(Solid Phase Micro
Extraction) o2 g AX(MPS-2)E 3k A
SPME fibero|] &2MA|Zl & GC/MSE EA13}ch,
GC/MS2] geosmin/2-MIB ¥4 Z71-& Table 39|
pebgic,

Table 3 GC/MS Condition for analysis of 2-MIB & Geosmin

Iltem Conditions
HP-5MS
Column (30mXx0.25mm 1.DX0.25um

film thickness)

Carrier gas flow He at 1.0 mL/min

Injection port

temp. 270°C

MSD transfer line °
temp. 280°C
Retention time 24 min

Init, : 5min 50°C

step 1 : 15C/min to 65T ,

Oven temperature 5 min
step 2 : 15°C/min to 215C ,

1 min
step 3 : post run 280C, 2

min

3, 4zt 9 nF
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AAERE 15emelld] A3E FEA. Geosmindt
2-MIB9] %7] FEF 50.00ng/L ¥o™ pulse UV
o] ¥k AIRFS Osec, 3sec, Ssec, 10secZ 3FICH,
Z71%k(Co)ellA pulse UV ZFx|e] WEgAZEo] 102
d uf geosmin®} 2-MIB9] C/Co #*< Z4Z}; 0.31
I 04002 FHA3FSIT SZIAE=
2-MIBO| A7} & HIA 5% o]Fell= 7]of W
st el whH geosming 1027FA] FESH
A7 =] 2-MIBEY TS £ A7le&s EHIH
(Fig 2 (a). Jung et al. (20042 2= FTEE
3.8mg/LE 3l HFAIFE 64802 39S U
2-MIBS] A|AL0] oF 80%z Jeldtn Hisleia
S.C. Tung et al. (20042 &S 0.91mg/L - minS
2 108 HE=A] 2-MIB7} 90% o)A A=t

B3 s olsh 2ol 9F TAL olgstel o
A BAL 4T A AANE o 5-102
Alzto] H QAR Pulse UVE ©]83}H
T 2 Y o3 EZS HEEF AAT F e
Ao Z R
29 (b)(o)(d)= HO7F olFR] =2 A Ao|

FFs HoF St HO, 5mg/L7
Smg/L, 7mg/L& Z}Z} Hkg7lo] FU3 T uv %
AMXZES Osec, 3sec, Ssec, 10secE 3le] Ad& 2
Faldct 10,9 F=7F 3mg/LY W] geosmind}
2-MIBS] AAE HOE FYUsHA &%s 499

AAEN 2 &7} YA &4eH(Fig 2 (b)).
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(d)Deearadation of taste and odor compounds by Pulse UV processiHAz 7me/L)

Fig. 2 Degradation of taste and odor compounds according to the H,O, amount and contact time
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F&o] YERITHFig 2 (o).
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AL, 102d o 0.05(A2F & 25ng/LE i
HAHFig 2 (d)). H0:9 %7} 3mg/LoA=
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(a) Degradation of geoumin with humic acd(Pmg/L) by Puse UV/HO. process
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S HolF=3 Q. Humic acid’} 2mg/LY
] geosmin®| %7| FE7} 66.60ng/Le] ] lA]
pulse UV ©@&E02 10% FAF A] C/Cofko] 0.677}F
A 7Tt HOE smg/l FY8H H4 0.23
7HAl ZRAERelel. 2-MIBe] e &7
46.82ng/LollA] pulse UV @502 10%2 ZAF A
C/Cogrel 0.687k4] Zastalon], H.O0-E Smg/L
FUHA =W C/Cotke 0.177FA] #A3laL
(Fig 3 (a) (b)).

Humic acid’} Smg/LY uwj geosmin®] %7]
7} 89.44ng/1L81 FE]oA] pulse UV &0 2
ZAF Al C/Cogke] 0.707HA] AT eH, HOE
Smg/L FJsHAl FHWA 0.52714] 7HA31StE. 2-MIB
AS %7] % 78.57ng/LolA pulse UV ©&
0F 10% A} Al C/CoFke 0.657HA] FHAslie
™, HOyE Smg/L FYaA =™ C/Cogkd 0.557h
A ZH2=skal lek(Fig 3 (o) (d).
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(b)Degradation of 2-MIE with humic acid(Zmg/L) by Pulse UV/H.0 proces
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Fig. 3 Degradation of taste and odor compounds according to the humic acid
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(b) Degradation of 2-MIB with fulvic acid(@mgz/L) by Pulse UV /H:0: proces
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(d) Degradation of 2-MIB with fulvic acidbme/L) by Pulse UV /H20: process

Fig. 4 Degradation of taste and odor compounds according to the fulvic acid

3.3 Fulvic acidoi| w2 0|Fo| & HIHEA

Humic acid “gejelre} nb7A]2 NOMo| u]X]
= oJoks dolHy| 98] /S fulvic acid &
g 2mg/Le} Smg/LE WHE A9 geosmind
2-MIBE spikedle] Ad-& zI883}3ic}

Fig 4% fulvic acid &20] o|Fu] AA v]|
= 9%S HoF3 ol Fulvic acid 2mg/LY o
FI 47.10ng/LolA pulse UV &
ZAF Al C/Cofke] 0.7270A] 3as}3l
th HOE Smg/L U3 =W 0.29714] A3}
ek 2MIBe] B %7l EE 48.59ng/LeilA]
pulse UV @502 10% FA} Al C/Codte] 0.657}
A e, HOE Ssmg/l FYsHA =
C/Coft2 0.197H4] 22431 3itkFig 4 (a)(b)).

Fulvic acid’} Smg/LY W] geosmin®] %7] &
% 119.07ng/LAlA] pulse UV ©E9 2 10% A}

geosmin®] 27|
0% 10%

Al C/Cogkol  0.7774A  ZHAEkdlen, H.OE
Smg/L FUSHA =W 0.3174A] 343kt 2-MIB
o] A¢ %7] T=7} 98.51ng/LY W pulse UV
=02 10% ZA} A C/Cok2 0.707FA] a8k
o HOE Smg/lL FYA HH C/Cogke
0.357FA] 7438 Ack(Fig 4 (c)(d)).

3.4 NOMo| o|F|o| #E=E HHoi o|xl= I

o
7152 AAE vvel o3l frlEe At
elEE AHA BEs] ¥R(photolysis  of

substrate)} 07} UVE B=sla] B35 wa] vt
AJsh= OH radicalo] #2152 Ba|A|7|= 28} vk
o2 vro] B £ gl B NOMe| EAjshd
NOM#Z th& f7]E27e] ¥ (competition)o] &
ofuf Fislel OH radicalell oJg Ag|&apr} Yo}
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ta) Degradation of Geoszmin by pulse UV process

contact imetsec)

(b) Degradation of Geosmin by pulse UV and HoOo(5me/L)

Fig. 5 Comparison of Geosmin Degradation by Pulse UV Process and Pulse UV/H.O.(6mg/L) Process
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23k 9o}, humic acid %7} Smg/LE &0}
Ae Arie AAREY HAaes A deEhA
%l QItkFig 5 (a). ¥, UVl HO, Smg/LEs
FU Bpolls AdRTIEde st =okol
et AR AAREC] TS & & Sk

g

(Fig 5(b)). 2-MIBS} Fulvic acid &30l tislo|=
FARE S UEIeH = A, olgh
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A, HO0l of3f AAHE OH radical> NOM
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