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The soild phase microextraction(SPME)fiber which contains 100im polydimethyl siloxane of a
stationary phase was used for the analysis of volatile organic compounds contained in
aqueous solution. volatile organic compounds, which were spiked in blank water and
extracted by the headspace SPME techique, were analyzed by gas chromatography/flame
ionization detector(GC/FID). the optimu condition of SPME fiber is determined that the
analytes were extracted for 40min from extracts by using PDMS100um fiber. this new
method could have wide application for the analysis of VOCs in aqueous

solution.

key word : SPME, VOCs, GC/FID, PDMS100um

1A &

<t B0 FUdAe EGH A oF EA7 AFEA aiFHI Ut 2 FANE gEH
A LHEEAZE AFANAN dFoZ ALEHO & J2A 7L FRLEEHY. X
ol B4 Ad FAT 4dAd 2 dEHHos A AASHE A HA EAHA Fo} A
71Zke]l ZA tr|87, $A874, ESEHE Ud tdFez FHHAUYG 83 T dihA 4718
o} FRLGEZDSE 437 A AAgWHo] s FA% 9T e, gy o

=
AbE5l & Soxhlet %

M 1009 A $H 830 gtk old JEFAHA AR 2A PEe
%7 8902 AgaE 2 2 53 59 Aol da B4 Ao oAsl a4 EAE Yo
Atk 9§78 Age s &5 et ok xAE doslt AA4R FaAd U@
AQge @A AR AdFEAN AgA 9k F718009 AE o g FolY A% 3
AH 948 ok F77 AUk #7189 AS d4A BAe EE8E AEdD =9

AA ANg AYggEAA #E Eoke F7I8wE AHEA] ¥ ©Y AAE GAR FYPste A
P4 APt oleld QG ES FAsted oM AR F ENEEY Fgo] uj$ o}
A w0l Wed u AN ZAQ ool dth AE ZA TANAE F&, £ & AA
(CLEAN UP) 2 &% #Aeo] v} uFEMAA A8 T B4 2 s 8 24448 o
7] S8 Ay oz A7 AHY A= dd F EAAT B%odo] AedTn UE A
Atk AR 24 HHES F2 B4 A%, & &84 (efficiency),d ¥ A (selectivity) ¥ tt¥d Al
29 EHE A H&4E 7FAR sdojob &k 1990 Pawliszyn® 18] FF AFA4) o
3 3tA4 ul#F FZ(solid-phase microextration, SPME) 71¥o] &2 g2 A7 HJ o F&
219HE& 7RG AN g FEHY S AR e FEYPolth A -9 32 (Liquid-liquid
extraction LLE)?t= €8 #7] W& AE3IA] o8 ASEFEAUNE F oA 1Azl W A
L2 N&SHA o]F oA FXIF HASHA o] FojA 7] WFEo] BAEY &4 H2 ¥ 5 9

d

o,

=405 —



A A8 9 & %14 A g 8477 AYHT glen 1 SEEAE U1
2 EY 5H 2& 873 ANE F AN RVIEZY ALY fr1EHY E48T ol
AE D oREY B4R SE&HIA Jrh B AFoAT ALY, 35 A E =8ola
gy AdAAA MAAZ de AEE 1 Q& trichloroethylene tetrachloroethylene$t A%, At
31419 FAA RS benzene, toluene ethylbenzene, xylene(BTEX)S ¥ &5l W3dE: 335 =
3 FHERe SEr A4S BHo= ﬂm°°ﬂ H7}¥¥= MTBE (Methyl tert-Butyl Ether)Z
Fale 71 8ulE AMEER] @om A&EA FESIL JFE £ AT VMY LAY v FEH
H(SPME)# GC/FIDe #3 Aol

e AR FHARAD) AoldH BAZe Bujfeeld £aA
24 F40 2 nBA Bdol WMoz AU A YA TYEAD) I
FaEo) A BAEY Fe okl Ao RelFE v} go] AR F BHEY FEG HAY

_ Kfs Vf CO Vs _______________ (1)
T UKy VetV

n: B o3 FIHY BNE ¥
Ve 2 Vo 29 fiberst AR 7 23
Ke : N B0l 03 28 fiber 3 2489 25
Co: AR % 2M29 27 3%
9ol Ao Ryl dAE Fiber(Voe ABW(V,) E F A &4 BXE
K)ol A A 89 e B89 27] F=(Co FFAN 3 FHHARNE EAEY dmP
2 A

o,
s
o
o
HE
=
P
s

o A W gde AL Basd. AL UFFESRCAA AEHE A /7] 24 £
A 179 277 AAE BejAse #E A @M aAZu FFER0] EHEY n¥S
EHE A L7l BE e 22 HEIARKE)E Ve AL g J2y gL A&
of lo], BullAls g2 AgdA BHES AFAHY FFo] olFARA &7 B 19 %L
aFA 3Ae 4. AR headspace EAYF Zol TAZTFFEHL BF A5 AFHYo

7] dEA HZE AFE T AE s EAEY FEI HEI FFE + A B ATE
A AHEE V71RA 7IA 229 E2RI(GO)E  AgilentAte]  Agilent 6890 Plus Gas
Chromatograph system& Al&3lon, AZE712E FIDE AH&3tgch 46 A€ columne
HP Ale] HP-1& AHE3¥t. Y ZHol: 30moi WAL 0.25mm olx #EHe9 FAE
025umE& AME3tHTh ERVIAEE 99999%< FAE AMEEAT. As9 FI}ES Y
solid-phase microextraction(SPME) # x| Supelco AHU.S.A.)¢] SPME manual holderg AH&
§.‘1°B1 fiber JA] Supelco A9 fiber& AE& STt GCo EAMzALE Sib7idzs ALE #

% 1lmi/min2 ZAE3t AHE3A L make-up?) A& 5ml/mine = 1736}" AP LxE= 27)
40C°ﬂ/~1 5Sminf* &2 10C/ming 52331 120CHNA tA] 20ming FA& A AaFdTe
2T 230CeoH ®fEFY %E 260C2 39t  Standard® Supelco AF¢] UST BTEX
mixture® A}43tg .28 20ppmel At PCE, TCE,Cis-DCEE Sigma-Aldrich®} A& HFHA Al&
gt AdS 9YsiA MTBE, BTEX, PCE, TCE, Cis-DCE+= z}Z} %34 MTBEY A%
50ppm<] stock solution®.Z A3t o BTEXS A9+ 20ppmE WHEAA A& ged 05
ppme FEE TEUIL PCETCECis-DCEE H¥A 05ppme 55 & TES o|E2 4oA 4
mLo] vialdl golx EE HAF 274& Foh A8 wukr)e 52 2F39oy oldg rpme A
83 & & QU AR 2EE P2FE o83l 0CTE 1A A3 sRc.AAY fiberE



271 A ddEdY AT IeAS 183d fiber% A el sl Aot Fiberel A"ES 9
fiber2] THAZ 40EFFAANS AA fiber 2 T FS v Pt MTBE, BTEXE g4
i3E ﬁo}fﬁ 20%¢] NaClg& #H7lstdoh =3 ddEd9 pH T2 1AM AEE At

3. 4%
o] 4¥¢& 984 BTEX 05ppme 7HA 1 48 & 3tk 22 F =X MTBEY peak area
7b 4 ez F7] o BTEXS TE& &AM A8 9o

(1o
60000 100
N berzene
3 Toluene [
e S ethyiberzene ]
CJ mpXylenn
40000 N o-Xylene
]
gamoo g
0
20000
10000 ” 2 . l
o 0 - : .

FOMS 100um CARPOMS  Polyacde  POMSTAB

Fber Fiber
(2¥ 1) Fiberdl w& JFF (¥ 1) MTBEY Fiber &3
(191) #o] BTEX® 7% Ethylbenzene, xylened 7%t PDMS 100umE Al&3lE Hol H
o e FFYS BYoy (1¥92) MTBES Z$- CAR/PDMS7t A9 104 A= o B §3
£ Hol7] WEe| CAR/PDMSE ©] A4 AH8ar|2 stgnt. 28y BTEX®S 49 & o
9= PDMS 100umE AH&3tE o] Bod ub2 Rl A Zr.
(1% 65
140 . MTEE
———&— barzene 604 — =7 Chiorinated Soiverts
120 0 toluene
——-v—— etiyibarrens
— = mpXylens 55
101 -5 —  oXylenn P
® e g 501
g o9) g‘j-
5
40 . 40
b\l ". 354 [
IR EEE Y 0 O S—
Time{min) Fiber
(2g 3) HPERA 2A (2¥ 4) MTBE$t TCE &3 ®|%

2 HdE8dAe (249 DI #Zo| Polyacrylate®] 7 %ol BTEXY A&l HA &yt =3 (2
DA Axe (2939 Y FAANEAE A 49E 7122 e o IANLS 4
FE stdeoen e A2FAE & F oy AT HHAPE H3td R

2AsARo (2g 29 Zo] MTBES Fiberol W& 43L& Fiber ¥ &% %] CAR/PDMS
> PDMS 100um > PDMS/DVB > Polyacrylate & Yyt (2@ 3)9 Zo) BAEY F
Z At ARE AT AFo2ZH FHFAZE] F7hEl wEr F24 %] F

7hetthrt BB E=AFE E8tete A%E JE WAtk PCE, TCE, Cis-DCES AddAMe &
|- BTEXS}t T4l #4% #3td PDMSI0OOmE 7I1X 2 A4¥S IPstgn (2E DA

=407 —



Zo] MTBE®} TCES AHZEeo| 7lsdznez Y woy g Agdr= Cis-DCE) TCE)
PCET 22 ZF7 vttt o224 24539 HEd 7tsAdS B zAY 9F &
(solid-phase microextration,SPME) 71H& ©] 439 #4322 B4d Al At 9F &
Ao} oJE g & FA MNAESF don FI)EuE AEEA Foernz APHdAe e
F71809 ALES U4 Atk EF MTBE, BTEX, PCE, TCE, Cis-DCE2] 541 24 99
A= PDMS100mE ©]43d o & ZIE 7/1ASS . B Agoez dyd4deA GC/FID
2 VOCsE ®A3t=d oM f718mE 2434 ¥ E uS Az AAAZA 4dE 3
g4 A =y

4.3 3 Ed
1) Ae8A, zAAY vFFEEHe] o3 88§ analytical science & technology (2002)
2) J.Pawliszyn, Solid phase microextraction-Theory and practice,37,Wiley-VCH (1997)
3) Zhouyao Zhang. Anal, Chem. 69, 597-600 (1997)

~ 408 —



