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The Optimal Analytical Method for the Determination
of PCE and TCE by GC/FID with SPME technieque
Sang-Woo Ahn, Si-Jin Lee and Soon-Woong Chang

Dept of Environmental Engineering, Kyonggi Universily, Suwon 443-760. Korea
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A new method based on solid phase microextraction(SPME), coupled with GC/FID, has been developed for
the determination of PCE and TCE in water samples. The experimental parameters affecting the SPME process
(i.e, kinds of fibers, extraction time, desorption time, extraction temperature, volume ratio of sample to headspace,
salt addition, and magnetic stirring) were optimized. The coefficients of determination (R% for PCE and TCE
were 0.9951 and 0.9831, respectively when analytes concentration ranges from 10 to 300yg/L. The relative
standard deviations were 3.4 and 2.1% for concentration of 10ug/L(n=5), respectively. The detection limits of

PCE and TCE were 0.5 and 1.3ug/L, respectively.
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Fig. 1. SPME fiber with holder used in this study.

Class Condition

Carrier gas N2 1mL/min

Make-up gas Nz 30mL/min

Split ratio 2:1

Injector temperature 270°C

Detector temperature 270C

Oven 40C for 4min, 5C/min to 90T, held to

3min and 1 min at 120°C for post-run

904



ot GC FYRAN B4E B4/ 229X &8

“1177}7‘] B 3087 BN A AHESEH o, fiber
FEE Fig. 14¥ bottled] 1028 F3A &
7—}7—}91 fiberd F&#< wlwstdth. 221 PCE,
TCEY |§4a#5 27| 984 550CAA 308 &
¢t 3373 NaClE #7138ty 43S #FsIe
H, FZA ] w2 FAFY FELE 2

%éﬂr E

e
AR e Bl Fee
Y42 pHE 72 13

3. AgAL
3.1. Fiber¢
Fiberd® &&

S0ug/LE &3}
AlZko i 48 o}

‘3} My AgE B
s st EH FEA e Y fiberE
slor #gt? B dAFolME PDMS100m poly-
dimethylsiloxane), PDMS/DVB(65um polydimethyl-
siloxane/divinylbenzen), CAR/PDMS(75um carboxen/
polydimethylsiloxane), Z1#3 85m polyacrylateE
233 4279 fiberE o2 TF HAYPE 1Y

Atk dwHoR 23 FHo w PDMS A
Azl & HAY ojd 2 PDMS/DVBAA Z

ZO] ol g 2% gt} o= gy 4 BHe F4
Ao wehd BNEY FuiASrt @A) A&
1ok Wk 4 279 fiberS YO T3 A
< Pt chFig. 2).

[

Ad Aae o8 7Y fiberFolAl CAR/PDMS
7t AARH R JHE 2L FATE BIeH UL
2 PDMS > DVB/PDMS >P lyacrylate sAE F

AFg Bk mepy 2 d¥drMEs CAR/PDMS
o Al gzl RE APS Taﬂs}%‘\t}.

32. THAANT] BE FIHF AY

Fibere] &2tA|7ko] up W3l
3ol JelRiEl. Fig. 32 A3le| o314H 4714 i
FEHRANL 208N APz A 3
of 0 o5, OB/ TCERY Yt e

L}E}‘«qc‘i‘:} M2 & 353HQ

Hel 39 SPMEAA thE F3e B
a1z ‘?lﬁﬂ fiber“"ﬂ’ﬂ HBEYPA o] ¢ 2
ey B AR E F3AIZ
H3lAZl o2 A7V} fiberol

o X
% w©

|

m*“
[ }‘o\v

o
it}

A

i)
ﬂ‘iﬂ m’m

RO
1.
o o Hx tlo oot mo

Mr gt 3o M B go (o
Bl

s 2P

1

)=
==
N

o2

905

o] 4% GC/FIDA PCE ¥ TCE &7 &4

=g 2 F Qe AUV old RAE &
913t} o] Fig. 3014 Bjx%o] Azt ydf
A FHE L o|FE AHE ugozZ e
o A F£HFAE AR 93 A¥EdY F F
Azbe] $ZAZ W] me FHF) Fgo] o
27) W&o BAAzts B AL E 1y
A4 dart o

33, ©ZA|ztel wE gzl Wl

Fiber& 3 g E4EZo 43 gx& giiy H
oo of$ gHHo|th LE7t FIHEel wel z®
B/714) Alole] EulAlee HAistu, gr AH
Zo) o3 BAE 8o U3 5E w24 3
28t GCAME 93 g3 gor FU¥y &
TE Z7MA74 fiberst SWIIA T FEHEEY
BujASrL Zaste], £ sl AT B8
e iy ‘j“aé——% A g7 I @
& column®) D F-Eo AFEHA st wEAR
A& ﬂiiwfg_o_;m :‘i‘—*—i%ﬂl g2 go)3}
A #E, g o 150~250C Aelg] 5o A

20000

1soooj

16000 - WS TCE

I3 PCE

14000
12000

10000

Peak Area

8000 1

6000 -

4000

2000

PDMS/DVB POLYACRYLATE

4]

T
PDMS CAR/PDMS
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Table 2. Retention time, coefficient of determination(R?), repeatability and detection limit at standard concen-

tration range from 10 to 300ug/L

. R? %RSD Detection limit
Compounds R.T.(min) 10-300(n=6) 10ug/L(n=5) (ug/L)
PCE 16.02 0.9951 10.12(3.4) 05
TCE 10.06 0.9831 10.04(2.1) 1.3
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