Journal of the Korean Society of Water and Wastewater

Vol. 19, No. 6, pp. 713-718, 2005

FOISE=YRA] o
19# 6% pp. 713-719, 2005

SPMEZ 0O|Z

8t Geosmin} 2-MIBEA A| Xt
Fekof st A

FHA9

Effect of Residual Chlorine on the Analysis of Geosmin and 2-MIB
Using SPME (Solid Phase Microextraction)
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SPME (Soild phase microextraction) has been used in the analysis of many volatile organic compounds,
such as geosmin and 2-methylisobomeol (2-MiB), trihalomethanes (THMs) in drinking water. SPME fiber is
characterized by high adsorption capacity (DVB/CAR/PDMS, DVB/PDMS etc.). Although the highly active
adsorption capacities of the SPME fiber are often to the chemical functional group, surface properties play
a significant role in determining the surface adsorption capacities. The objectives of this study were to
evaluate effect of residual chlorine on analysis of geosmin and 2-MIB. Image taken by SEM before
preloaded with chlorine, the surface and porous media was almost perfect spherical shape and no clogging
of pores. However, after preloaded with chlorine the surface was aggregated and pore was blocked. The
recovery rate of geosmin and 2-MIB coexisting with chlorine was reduced by 35 to 62%. The recovery rate
with preloaded with chlorine was reduced by 25 to 43%. The lower concentration of geosmin and 2-MIB and
the higher concentration of chlorine existed in water, the lower the recovery rate was.
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Geosmin@ 2-methylisoborneol (2-MIB) yol 2o &2
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o) A W7 Eo] tF A ol FESHA
ot} o] o - Hu| B4 FA= CLSA, Purge
and trap, SPME(Solid-phase microextraction) & T
3 uhlo] AMEH T glon, BAEA Y] ol ¥
AN G A azla §ujzk B glvke A
] CLSA$} Purge and rap 9] tigte 2 SPMEH o]
g Abesw glth(Lloyd. 1998). SPME fibere]
£2% polydimethylsiloxane(PDMS), divinylbenzene
(DVB), 2283 Carboxen(CAR) %5°] J2owH, °ol&
o Sgzo TIE WA F71E EAd F= A
g3 9t} Geosmind} 2-MIBEA o A}&-5 & fiber
L DVB/CAR/PDMS A& = fiber Yol mesopore}
macropores 7t @3 LEHo lon DVB/CAR/
PDMS fiber®] 350 584 f7120] FHEAT
7} GC N BFYHAA g25o] GCMSE #4449
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2.1. Chemical

Geosmin® 2-MIB9] F3A]2k2 Wako(analytical
grade, Japan) 0, 1mg/ml, 223 Sigma (analytical
grade, Germany) 0.1mg/mlZ Are att), 3uA
o712 44 5HE 98] NaCl(Duksan, Korea)o]

fatdeh wg A3 AHSE Apobed At
E 289 (NaOCl, Sodium Hypochlorite solution,
Duksan) 3} 9@4E $l8ted AHEE A% Sodium
thiosulfate & BakerA}¢] (Pentahydrate form, Reagent

Grade, USA) A/ ZE& o] &3}4 Pt
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2.2. SPME fiber

Geosmin¥} 2-MIB 242 98] A}-&¥ SPME fiber
= NO. 57248-U(DVB/CAR/PDMS) o]l o
SPME holder= NO. 57330-Ue]lt}, =3 IE €
SPMFE fibero] EH-2 2X35l7] $3te] Scanning
£33

electron microscope JEOL, Japan)& ©]

2.3.
CRPNE:
Hof NaCl
60°Co) &
2-MIB) & fiberdj
/MSD 5972) & o] &
4 A48e 265l DRFES)
7¢  SPME fiberol 32tA}#H Geosmin¥
gatqirt. =& SPME fiberdl
g Hrhety) fstel Axzd
A Geosmin® 2-MIBE <13t 3]2
| Sodium thiosulfate Z 10~20mg<
ads AA 8 AL FAA T
AR 9 GC/MSAA SIM
Geosmin®] 7% 112m/z¢ 2-MIB
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Table 1. The operating condition of GC/MS 25 ( p— -
oy | | —o— Chiorine 0.5mg/L | Water Temp. 55~60°C
ltems Condition 2 v Lj? Ghlorine ;ﬁ
Column HP5 (30m 0.25mm 1.D 0.25m) 2 #\
Carrier gas 99.999% He 15 YT T
Injector temp. 250°C
Detector temp. 260°C £ oo
Oven temp. Init.; 2.0min at 40°C %
1 step; 10°C/min to 90°C at 1min 1 0s
2 step; 30 /min to 260°C at 6min f ‘
Quantitation Selected lon Monitoring mode 0.0 . .
MaSS range 10~250 0 5 10 15. . 20 25 30 35
Pressure 8psi Time{min)

Fig. 1. Comparison of chlorine decay with 0.5, 1.0 and 2.0mg/L of
initial concentration.

95m/z o] && Medd FFPsE 9 on
GO/MS e A 24L& thg Table 19) Yehf At 3.1 F¥L g3 MFo| DVB/CAR/PDMS
fiberel o Aef D&
3. ZAnt 9 px = AP AFILE F2 AR T2 UFo
DVB/CAR/PDMS fibero] - Wz 38 3 g
3.1. 0] - Fo| &4 ZZofAM2 P LM SEME 33t fibere] ERAEE BA3 498
AR E of - AY] 24 A davEd 25 Bl Rolth FPA T A SEM BA A fiber
of hE dief ALYE DAY St ZEfo] o) FHL CarbonT} PDMS A2 o] o)zl A3
YETEY G248 FoY T ARGLFEEAE 1 Be OB 2250 B2 9ee BA & 4
A AErPIEE oY 2o dHEE Y a8y AREA F2 ¥ fiberd] TUS B
SampleZ o] - #v] B4 Al59d) 24 F £8 23 AP 32 GA2 sk fiberd] T AT
B EEZ 55+ 60°C FAEe] 0.5, 1.0 12T RE 258 HAHo] Q= AL B9 & 2 9ol
20mg/Le} 948 Fo & F AHEAS 48 NaCl  or Axole 2IA4HE AAHoa vho] T34
g2 74 8td 308 5 FRALEES WS A7 g Ag2 328 = g o=
nEsterh. & A¥ds 271925 % 05Smg/Le]  DVB/CAR/PDMS fibere] 414 384 57129 &
AF 152N E 035mg/L, 3089 B4 Ak B9 BA7]7] 9slo] fiber ERo] Carbong TE e
048mg/L7F AHastsion], 27192 E 10mg/Lol o8& CarbonFi Q4949] e Ao AT s
A

M 5ENME 04mg/L, 308 Fofl= 0.57mg/L7} 3t Carbone] 223 Fwe AF8}A17) 1 (Snoeyink,
HESAY B 27194 FE 20mg/LolE 308 1975) 308 R8s o8] Carbon Ewo]
T REE w2 078mg/L7t A2E e 2%S UE Y A8 /1% 4] 33 Ed e TS 71aA

Wit ed Sxzded dagre we fdud  oa ¥asn o (McGuire, 1984). whabd B 2
TEE s EE W GA%Es} ¥25E 4% P29 Auvd AFEAR st Cabonoz 3
¥ dad g2 3t elen, ot BAMY 27 9 fiber R0 A5E0] 24 Hof o] - HuBa &
AM driving force (g =) o) o2 Aglod Ga Fo) AP FFL 29 S Ao ArEoA

TR F E4E V)4 e Ao o) = Fig. 4, Fig. 5, 218l 1 Fig. 694 DVB/CAR/
b Ao Atgsofdln w2 49 3l PDMS fiber® o] -85k Geosmins} 2-MIBe] 24
Geosmin} 2-MIB 244 #28 o o8 232 dehyUo. S350 d2%% 05, 1.0 221

=2
= AFHor FHrle7l 2.0mg/Lelld Geosmin® 2-MIBQ] £%2 12,5 25
A3 712 A 252 A EE AT 283 S0ng/L2 dted diwzo] WE Geosmin}
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14 - - L
BN Geosmin+DW a) Geosmin E 2-MIB+DW b) 2-MIB
i Geosmin+Preloaded W/CL, | initial concentration Cl,, 0.5mgiL mws 2-MIB+Preloaded W/CI, | [nitial concentration Cl,, 0.5mg/L
121 Geosmin+Cl, r 2-MIB+Cl,
[ Dechlorinated W Dechlorinated

Relative Concentration

RS A RS

125 25
Concentration (ngiL) Concentration (ng/L)

Fig. 4. Evaluation of recovery efficiency on the analysis of Geosmin and 2-MIB with 0.5mg/L of Chlorine.
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B Geosmin+DW a) Geosmin ‘ | m—2-MIBOW b) 2-MIB
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Fig. 5. Evaluation of recovery efficiency on the analysis of Geosmin and 2-MIB with 1.0mg/L of Chlorine.
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Fig. 6. Evaluation of recovery efficiency on the analysis of Geosmin and 2-MIB with 1.5mg/L of Chlorine.
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