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Coupled with Micro Extraction by Packed Sorbent
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Abstract : This study established an analytical method to simultaneously determine six organophosphorous pesticides [methyldemetone-S,
diazinon, fenitrothion, parathion, phentoate, and O-ethyl O-(4-nitrophenyl) phenylphosphonothioate (EPN)] and carbaryl in water
using a gas chromatography/mass spectrometry (GC/MS) system coupled with on-line micro extraction by packed sorbent (MEPS)
and programmed temperature vaporizer (PTV) injector. Polystyrene divinylbenzene (PDVB) was used as a sorbent of MEPS. The
effects of elution solvents, pH, elution volume and draw-eject cycles of samples on sample pretreatment process were investigated.
Also, quality assurance and quality control (QA/QC) and the recovery of the pesticides in environmental samples were evaluated.
The elution was performed using 30 pL of a mixed solvent (acetone : dichloromethane = 80 : 20 (v/v)). Sample pretreatment processes
were optimized with seven cycles of draw-eject of sample (1 mL) spiking an internal standard and sulfuric acid. At lower pH, the
analytical sensitivity of diazinon decreased, but that of carbaryl increased. The method detection limit and the limit of quantifica-
tion for this method were 0.02~0.18 and 0.08~0.59 pg/L, respectively. The method precision and accuracy were 1.5~11.5% and
83.3~129.8%, respectively, at concentrations of 0.5~5.0 pg/L. The recovery rates for all the pesticides except carbaryl in various
environmental samples ranged 75.7~129.3%. The recovery rate of carbaryl in effluent sample was over 200% whereas carbaryl in
drinking water, groundwater, and river water were in the acceptable range.

Key Words : Organochlorine Pesticides, Carbaryl, Micro Extraction by Packed Sorbent (MEPS), Polystyrene Divinylbenzene (PDVB),
Gas Chromatography Mass Spectrometry, Limit of Quantification

L9F : 2 Q7L on-line micro extraction by packed sorbent (on-line MEPS)9} A] & t}ek3¢] 4|2l programmed temperature
vaporizer (PTV) injectorS A3t 7fAT ZutE Jd|u] AFEA A A8 o]g35le] {7]21A 52kl methyldemetone-S, diazinon,
fenitrothion, parathion, phentoate, O-ethyl O-(4-nitrophenyl) phenylphosphonothioate (EPN)3} 7}H}o]E A Q1 carbarylo] th3t A
FABAHS 551 th MEPS U sorbent= polystyrene divinylbenzene (PDVB) A A& o]-&35}th A BAA YAl 280
5, pH, FE8MT 9 ARFALEILT B4 A= G FEEIS(QAQC), ZFal FFAI = et 2+ 54e
Sl82 H71slAtk &8 acetoned} dichloromethane2 80 : 20 (v/v)2o.2 &3slo] AFE31 AL, R EEFER 3} A
= A7F AR | mLE e R FE8MF 30 uL, ABFYLES+E 732 550 EAx1E HA 36 pHrt

TRT =
W52 Diazinon®] A EE 43 W cabaryle] BALSEE FUS JERSAT FBE PP B 2

AFstA = 212F 0.02~0.18 pg/L, 0.08~0.59 pug/LE WFgrow, =29 0.5~5.0 ug/L £Fox AUrel J&w Ho= zkzt
1.5~11.5%, 83.3~129.8%= et SAA R = carbarylS A|&)3F RE FHE0] 3482 757~129.3%2 A7sl4ic). Carbaryl
of gt &2 FEE, Asty, sk EAoA AR MAE Uetd o, AR s 200% o)z v
8HA] Z3telrt.

FHO : f71AA s2F, 7HEbE, MEPS, PDVB, 7tAIRulE Teju] AgFEA 7], AeFeA|

LME 8L volae Bo AR 557 BAOAL oI
2 glou], Eak Be BoFRE0] BT HRAS 21 9

“&%H(pesticides)> LF O RHE FAES HEskal, w4 o nFgpoAE AL A A%l Rl F¥E
E AL SHE QI8 A AVIRE A AARCR dEl A & 4= ek o]edt o] f R AE, B, thast $AI R
BEol gom, §7]84A & (organochlorine pesticides, et XR-sore] A &4l BUE|go] o Aow Wt
OCPs), 712174 ‘52K organophosphorus pesticides, OPPs), Ht 8-HAgH(European Union, EU)2 Council Directive

7l o] E A ‘59 (carbamates pesticides, CPs), 3 EZ 0]

EA 59K(pyrethroid pesticides, PPs) 1 & 77| 5%H

98/83/EC] == & NEs e dAlsfo Het 23

SEEE 242} 0.1, 05 pgLE st ekl e AT 9

Eo] djmzolck? kx5, o|& steEHo| LR A}

o) 2y Ao methyldemetone-S, diazinon, fenitrothion,
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parathion, phentoate, O-ethyl O-(4-nitrophenyl) phenylphos-
phonothioate (EPN)I} Z+& 571917 %52F3} carbarylo] T
Sfo] 48& AT glov], A7Ee AT Hofo
ue} ehelata ol

22+ 2 ¥ H9ot chromatographic methods, UV-visible/
fluorescence spectrophotometry methods, electro-luminescence/
chemi-luminescence methods 5 5°FFE 7IHsI WEA
A& 5 Y BAYHEC] Wol AuEoel sht” o] F
U= F7|UA FdEAE $13l gas/liquid chromato-
graphy = UV-visible spectrophotometry A] A2 o]8-3}
717184 Ho] Zpa wol o851 Ik 77184 4
of Alge F53 &2 AAYRHS W= A Aok 51,
ol off = 2w (liquid-liquid extraction, LLE)Y} AF=ZHMH
(solid phase extraction, SPE)0| &9F &0 713} wWo] o]
451 gk shAN LLE Wy dAxe] Ajzka g Ab
g&Fo] Won, SPE Wi LLEY| H|3 A&7 2

W Y ARl WE AAY BESTHe VeS8

= Tk whabs, 2ol fujAbgae Fola,
= | ZFH3}aL on-line AHE-E-A]0] 7h53h thakslt u]
k3% 7| < (microextraction techniques)o| Wo] A7) &3 Q)
om o]5 Fo|x= TAu|FZ=Z(solid phase microex-
traction, SPME),S’Q) W) &&= Z(stir bar sorptive extrac-

tion, SBSE),'O’“) oW A}lu] 2k Z(liquid-phase microextraction,

i)
o
o

LPME),IZ’B) magnetic solvent bar liquid-phase microextraction
(MSB-LPME),S) matrix solid-phase dispersion-solid phase
extraction (MSPD-SPE),” micro extraction by packed sorbent
(MEPS)" 52| Mzj2|dwo] girk. o] & MEPSE= A& A
Helsofol 4 74 Fo] AuE A0 SPE YL Fa
3 FE PO, AFITL 5T AR, FEAT U
Bufo] ar 7} vl 231 thkAl &Y o] 7FsRt programmed
temperature vaporizer (PTV) injector®} AAE Z38f A7
SEE FAAZ 5 Avke Aol AUtk AT MEPSE
olgato] olorfi(drugs), ™' tiAAHE (metabolites), "
5 OFF(pesticides),” ™ THRhY S EraA(PAHS), ) Q12
A (synthetic musks)' 5 choFet B}EE AL HAT A}
gl 5ol @Wol HuEil Stk o] F FREAY sk
Bagheri’"*?2- off-line 4] 2 2 polydiphenylamine (PDPA)
2} polyaniline (PANI) sorbentE ©]-&3}¢] triazines, phos-
phorous pesticides, organochlorine pesticides, aryloxyphenoxy
propionic acid pesticideso] T3l E43}F i E13R L
U, ob47hX] MEPSS o] §3+ 5oRsA Al BhX) sitt.

H 3L Y $ZHA S = methyldemetone-S, dia-
zinon, fenitrothion, parathion, phentoate, EPN, carbaryl®} Z+
2 okm = fjAro R MEPSQ} gas chromatography/mass
spectrometry (GC/MS)E At A4S A =3lth &
3], it o] EA| 5FQl carbaryl> Fof WzFstal Wsl7]
#19) GC £AJo]l ol5kA] ehgol wel” EPA Method 531.2,
Standard Method 6610, ES 05502.1a0] =227 2R oz
high performance liquid chromatography (HPLC)/fluorescence

detectorS ©]-&3F RS a7fskal ok =W AlFHEQl ES
05502220 GC &A1 o] 54 o jley fr=Aots
2L ANE § ARl Byt & AT
= o] carbaryls +=A|SFSHA] oF
I F7QUA FoFt SAREA S RS A S oY
stal o]of st f-Ed-E Frstlth. MEPSE sorbent=
polystyrene divinylbenzene (PDVB)E ©]&35}3 1, 58
F7 pHY 9%, 2280 U ARFYFRIG o
A=t AEHEF(QAQC) H s A = Hijt 2]

2.1. A|2F 2 AR

HE ZEAR ARE Milli-Q Integral 3 (18.2 MQ - ¢m,
Millipore, USA) A|Agl o0& AHAE HA|+E o]-&skich
Methyldemetone-S, diazinon, fenitrothion, parathion, phentoate,
EPN9| ZFA|9F2 1.0 mg/mL (custom pesticide mix, Ac-
custandard, USA)2Q] =% & A}-83}9t} Carbaryle =4
99.8% (Fluka, Germany)¢l EZA|0kS o] 831t} 7% &
oFe] EEEUHL EFEA| S methanolo] =9 FIk= 20
mgLe A Zzsldch RGNS EEUNE AL 3
Hoto] S 50 pgle ZAAOM, o5 FAS B
A s)45f0] APNE RS BB YREEE Y(inter-
nal standard, IS)< triphenylphosphate (TPP, 0.5 mg/mL,
Accustandard)2 AA|gol 3]438}e] 0.1 mg/L2 ZA|SHE
own, ZFAoR FHZE A& 1 mLof 20 pL 7SI
ZF S 2EEAS GCS5E(Merck, Germany)?l methanol,
acetone, dichloromethane, hexane, acetonitrileS A}-83}¢]
Btk AR e 75 worel HE BAL
Txa, A5k, oHS, steA YW HFaE 045 pm mem-
brane filter (Millipore, USA)Z o3}t o} #5892 F
TFotel el 7t Azl tfg 2 AEAS Table
19] YeFY ATt &&F7] 8k (dissolved organic carbon,

=]

Table 1. Water qualities of environmental samples tested

Parameters Tap water Groundwater River water Effluent
pH 71 76 78 74
Turbidity, NTU 0.09 0.11 1.06 051
mgﬁk;s"gtg'c 0 ¥ 156 63 38
m;f;ds”?;fo' 0 5 150 82 170
DOC, mg/L 1.25 055 279 403
F, mg/L 0.11 023 0.1 303

CI, mg/L 107 78 16.8 1356
NOs-N, mg/L 29 06 27 103

S0, mg/L 116 70.7 319 165.0
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DOC)+&= 0.45 pm membrane filter (Millipore, USA)Z A] =

oJ 73t & TOC EA7|(Sievers 900, USA)S ©]-8-3}9]
Attt dZe|E= A]E 100 mLo 0.02 N-H,SO.&
H 45704 27gste] 24stgrt Umx) gB5e roj:
FAISAANE7IE 0l w2 245

Mz

Mo 2

2.2. MEPS 2 AdHttH

MEPS©]| #2HE sorbent= 24 53}A|(copolymer) 2l poly-
styrene divinylbenzene (PDVB) (SHIMADZU) A& Al&-
stglon, 7]&o] wol ARE-5aL Qli= silica-Cis (SHIMADZU)
sorbent®} Guj=ZEA S tha] vl AL Ak MEPS
BIN (barrel insert and needle, 23 gauge, SHIMADZU)2]
sorbent 7|2} Fu= 27} ~4 mg, 8 pLAE =, YA=
719} Z237)= 7k2F 45 um, 60 A o]tk MEPS BIN %
2 9 Z MEPS% syringeE ARE-3l|oF 3}, syringe®] HUE
£ & t}2 BINY polytetrafluoroethylene (PTFE) sealing
ring FE-& syringe barrel o2 AQlste] AT
MEPS syringe+= 100 uL & ARE-3l o A e 174
S &y} Zoh WA, methanol 100 puL/3x13], AA|4
100 pL/3]x13]4] £2}4 2 & PDVB sorbentE 243} A 7]
oh a9 ok, vlE WREEEEES skl MR AlR
I mLoj 443 syringe plunger®] $=3iof ufel A|2E
GEZQARA O 2 100 uL/3]4 sorbento]] =Y A7} 1 ot
= A4 100 pL/3]x13] = sorbents Al st 2F4 o
2 A3t 8uf o2 FE31o] GC injectore] F3Irh
ojuff, =4 sorbent {232 sttt 7]€F MEPS
2402 A, sorbent Q3 W AHIG A ST A
25U Al plungerd] o]F5&EE 10 ul/sZ 3FLL, F&8
O FUSEE 5 uLsE ARSIk AR 59 3 A4
A2 methanol 100 puL/3]x33], AA4> 100 uLx13|=2 =3
ato] HAA RO Frrold A (carry over)S HUfgH Eo]
il shgiTh

2.3. GC/MS 2 AqHtH

7% 59F2 GC/single quadrupole mass spectrometry (GC/
SQ MS, SCION, Bruker, USA)E o]@ato] E41519ic}
Combi-PAL autosamplero]] MEPSE Z-8314 21, GCY| A
E3ULE A mEFYo] 7HeSh programmed temperature
vaporizer (PTV) injectorE ©]-8-3} %t} PTV injector= H4]
| E o TSt YR o R SuiS SUAA
A4S AFHAT= ALHo2A vFEA o e §-8
3t} Liner+= PTV-E split liner w/frit (3.4 mm x 5.0 x 54,
RESTEK)E A}M&3}4th PTV injector® &E=Z g 730
27]9% 40°C(EL 50T)o)A] 0.55 9], 280°C7}A] 20
0C/min® 52AA F EAAIT HS=3 208 ez o
ASFA L} PTV injector®] %7] split ratio= 7|3}t -8-ufjujj
of YRS Fi 2O 203} 10022 AHstel H LA
a1, o] 3 0.5% F< splitless modeZ A&7} A= 7|

-

o A
o

e

3ttt &9 3= BR-5ms ZH30 m 2], 0.25 mm U
%, 025 um BESAES olatel Belslalrh. ZES
LS | mL/minZ 3}, o|FA 7tAE 214k AFES o]
goloith. QELELHE 2718E SOTAHA 18 Bk §
A5t & 522% 20C/minZ 150C, 10C/minz 280C 7}
A GAFOR S2AA HF 2& FASHHeH, o F
EAA7FS 218 £ Q5 SCION SQ MSeof| AHE5=

detector+= EDR (extended dynamic range)®}4]o]w, ZFE
42 electron impact ionization (EI) modeol|A] 43§35} Tt
0]Q] 71Elx 72l electron energy, filament emission current,
sorce temperature, transfer line temperature= Z}Z} 70 eV,
80 pA, 2307, 280C & AA3}3c}. 7% ool ojst A=
2R YHEHREZEZS o]g3lo] SIM (selected ion moni-
toring) mode®]| A 4=33} ¥ Tt Methyl demetone-S&] A1E]0]
2(m/z)2 88, 60, 142, diazinon> 137, 179, 304, carbaryl
144, 115, 116, fenitrothion2 125, 260, 277, parathion-=
109, 97, 291, phentoate+= 121, 246, 274, EPN-2 157, 169,
185, TPP (IS):= 121, 246, 2742 A3} ch.

2.4, 2MdHof st R4 "ot
A= AHacid) 7ot 9 YR EZEH A 9
HAgoj o] ozt = X L :
AlZsEE 0.5~5.0 pg/l HYZ 3tk 2 5=

o]

FAPolof HIRAI R (n=3) £4& Bl s=AolddS HE
shith A ik 84 A5 FE=HEI(QA/QC)
I} g A = e Bl HUHE

AZ3H | (method detection limit, MDL) 2 #2314 (limit of
quantification, LOQ)= Z}z} AgFstA| H1o] A& 77)of o
ok 98% AlF| oA EHAF] 3.14, 1082 AFE3H3ITE E
3t 5719 A|RE Ao 2 S (accuracy) U AW = (preci-
sion), HEFAY] A0 et ARA T B7HE Sl 2
AR et e A(1)E o]&sto] AHgstaith

Recovery (%) = (Ca - C)/ o x 100 (1)
o7|A, Cat BEBES W/ ot SHFE, Ck B
AEel TE BoF B, o W BoF HEES

Ehic.

3. Zn Y oz
3.1. ZEE0H A sorbentof| CHEt Hek

SiEFol et 7F FeFe FE54L silica-Cis sor-
bentS ©]-§3to] 2ARSH o, ol tigt AXE Fig. 1]
e Qith &8l acetone, dichloromethane, methanol,
acetonitrile, hexane2 ©]-83}9 21, o] = acetoned} di-

chloromethane©] 7% %R Ao| )3+ B8 =71 £
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70EH7
M Acetone mDichloromethane
mMethanol Acetonitrile
60E+07
Hexane
S50EH7
40E+07
©
bt
-
-
30E+07
20E+07 T
T
10E+07
-+ T
0.0E+00

Methyl Diazinon

Demetone-S

Carbaryl Feniirothion Parathion Phenioate EPN

Pesticides

Fig. 1. Effects of elution solvents on extracting pesticides (n=3):
pesticides concentration, 50 ug/L; draw-eject, 2 times;
injection volume, 20 uL; sorbent, Cys.

9DE+H6

mMethyl Demetone-S mDiazinon
8.0E+6

m Carbaryl WFenitrothion
7OEH6 mParathion Phentoate

EPN
60E+H6

SDEH6

Area

40EH06 4

30E+06 A

20E+06 A

10E+06 A

00E+H0 +4

Dichloromethane

Acetone
Elution solvents

Fig. 2. Effects of elution solvents on extracting pesticides (n=3):
pesticides concentration, 10 ug/L; draw-eject, 2 times;
injection volume, 20 uL; sorbent, PDVB,

et Hexane?] 7-$ methyldemetone-ST} carbaryl o]
ofat Aol ulg WA tuix G0 ML £
2 =2ALS Hth Methanol®] 7%= methyldemetone-S
o} carbaryle] thgh &2 ofgpon, UmA| o] of
St &AL hexaneX .t} H| & WFQFT) Acetonitrile 2 73&
sopoll Tt HALSES 2 Gt o A e
Wtk 7% WTE MEPSE o84t ohit s Zuo] 4 PDPA
sorbentE 0] 83} 79 o= hexane,”” PANI sorbento]] A=
acetonitrileo]”? =& Alo] /1A 2o Aoz UeEPGOoH, sor-
bent Sof] wet gl Fao] wuth

2 AFAE &l F FE4do] £UE dichloromethane}
acetone2 PDVB sorbento]] Z-83F Z ik acetone©| dichloro-
methaneo] H|3] 3}Eof wlg} 61.7~90.8% AL =EA]o] &
A&HA| ol sorbent Ao whet Aoldt FEES Hlck
(Fig.2). ¥ A|gHHS =2 A sorbent AZXZE2}7} AYeky]
o] o] A4A4S ¥ dichloromethane A2 EA7H3- 1= 9]
Aol e & Aoz AAHAY LT 7 AlR(E
= 10 pg/L)E YA 2 dichloromethaneS ©|-&35t
Sl S 245-886% WRA AAA0] v]mA skt

o]zt EAAE /MA3t7] 93l acetoneS dichloromethane

3} 80:20 (viv)o2 E33t GujE Agste] AFAHLS 7
Estglon, AUEE= FEEH 16.5~23.3% HHYZE et
dichloromethane-2 ©+U-& o 2 A}-8-31 A of v]slo] Hr} oF

HHe BAENE =5 5 Uk

3 AR E—ﬁ Aol A fenitrothion} U3 vl EEA)
ZHretention time) % AHEHN|EL 7[HA ELE T3V}
el vFERA] E(formic acid 5=, 0.01%)9] & ¥
Ao gt wja o] 235]8 %X 10 pg/Lel fenitrothion
(formic acid |7} A|RET} 9F 31% ©f =3kom, oj=
AFAAFT=E Wf Eole ddo] H7|= g ¥,
sulfuric acidE 713l vPgA| RO A= 7% Hoko] il 7+
ool UeA ghafth tebd RE FEE BARA
3171 ¢J3f A& pH+= sulfuric acidE ©]-g&3fo] 243} t)

Fig. 32 pH Wslo] uhe 7% sobe] 2EE4S vehyl
t} Diazinon®] EAZHS- == pHY} 34904 1012 oba
4% 371l whet pHe| GRS Wi Ao Uehgeh
}2]9t, PDPA sorbentoﬂ/\i diazinon2 pH 5904 7}A £

O

O

P

Olt

BAPGEES B, 2358 pHl ¥4 BALSE
7} wot ]% Rnoz b}E]-L}Zl) sorbent A& e| whe} pH G 3F
o] Fatth WHA, carbaryl pH7F W2 AM2AdeS &
M= 7t F7Vstg o, pH 10.10]4 BA47-3-=71 324
317 wrol T} Phentoate= AMA 2 FAJzx 7oA BA7¢
S ¥Wat= 34 YA pH 10.19] G714 240 A
B E7F S48 WolFh 1 Hhol methyldemetone-S,

fenitrothion, parathion, EPNoj| o3t 47§ == T}kl pH
oA =t Weke UEtA] ehoke
Ko APHE REARE HASE

Abgto] whE

25EH6
—&—Methyl Demetone-S ——Diazinon
—#4— Carbaryl —©&—Fenitrothion _,__*
~E-Parathion ~®—Phenioate _ i—r
20EH6
~—EPN _—
) =
15E+06 )
g
= 1OE+06
=
S50EHS
0.0E+H0
-50EH)5
34 55 72 10.1
pH

Fig. 3. Effects of pH on extracting pesticides (n=3): elution sol-
vent, acetone : dichloromethane mixture (80 : 20, v/v);
pesticides concentration, 10 ug/L; draw-eject, 2 times;
injection volume, 20 ulL; sorbent, PDVB,

CHEtErd S Sts|R| | #1372 H 5220154 52

, 265



266 ,

J. Korean Soc. Environ. Eng.
O|7|& - O| e

30EHI6
—&—Meihyl Demetone-S —M—Diazinon
—&— Carbaryl —@—Fenitrothion
25E+06 * —&— Parathion —©—Phentoate
SN A-EPN
20E+06 “m
- N
= N
< 15E+06 AN
10EH6
S0EHS
0.0E-H0

0.000 0.005 0010 0015 0025
Sulfuric acid, %

Fig. 4. Effects of concentrations of sulfuric acid on extracting
pesticides (n=3): elution solvent, acetone : dichloro-
methane mixture (80 : 20, v/v); pesticides concentration,
10 ug/L; draw-eject, 2 times; injection volume, 20 ulL;
sorbent, PDVB,

7] W2l pH7F oYl 5.5 A=, S EE BE
</ pHE Yehues F97F gk 2 Aol s g3

& mEAmsh BHARG U3t pH Aolt 75 B
diazinon, carbaryl, phentoate 3|80l 44 = 4 Utk
e QI: weba] RE RS FARASHL ol of
3 LAYS Zoly] AL EUT pHACNA HA
o Zdart ok AR 7F For2 AMd pHOlA 2475

=7F A vEben, o] & diazinon®| #4173 %=7} pH
7 FEE FASAAT FE £EORE FARAS 7t
S5 3T AlR Z sulfuric acid w=H$E 0~0.025%
2 2-slo] 7% ol g B HskE AR
t}. Diazinon®] E47HS k& A9 vt £&4F 7As
AL, carbaryl> Skt on U 2] gl diafjAl= £
S WS7E UehRR] §RQITHFig. 4). whebA] 2 $A5M4= carbaryl
3} diazinon®] EAA-SEE st AR W HA3 sul-
furic acid B == 0.01%= A5t o, oju A|F2] pH
= 9F 308 yEyth

-

33 ZER0 FUe Y AlRFAL2SS0| o3t Hat
PTV injector= A|&E Uz FYsto] BANSEE
=Y Uth= Aol itk 27]2%= 50T, split H]
Q1 PTV injector 2794 X 0.5 ug/Lel AR5 tiate
2 GUiSES 5-35 uL W9IE F25t] 2a A 20 uL
A BAZGEIL FTelR o 35 pLoAlE w4l
2] eATHFig. 5(@)). ©l= the] &7t 718k HA in-
jector port insert (liner) Qtof] EHA3H A F2 A3l EAE
ol &AESY] el Ao Andt FEEu) S
o] W= PTV injector® 27|25 W31 27] split
B8-S Z7hAA BARAS HRskgel uet /)% PTV
injector®] AL Z7|2% 40T, 27| split H]E 10002
H7gsto] AAskich. WA E PTV injector Z7of 4] v
T 20~50 pL HY = FE5ke] A% A} 50 pLofA=

o
e}
S

25E+05

——Methyl Demetone-S —©—Diazinon
#4— Carharyl —&—Parathion

20E+05 |—® Phentoate & EPN

15E+05

Area
——

10E+05

SOE+04

0.0E+00 -5

Elution volume, uL.

60E+05

—&—DNMethyl Demetone-S —&—Diazinon

s0E+0s | & Carbaryl —A—Parathion (b)
—®— Phenioate ©—EPN P
40E+05 — \
> \
// g \\
\
30E+05 2 \
g e g i \\\
Z ~ \
20E+05 P \

\
v g \
1.0E+05 P a———a_ = \

0.0E+00

-10E+05

Elution volume, uL.

Fig. 5. Effects of elution volumes on extracting pesticides at
different PTV conditions: elution solvent, acetone : di-
chloromethane mixture (80 : 20, v/v); pesticides concen-
tration, 0.5 ug/L; draw-eject, 10 times; sorbent, PDVB;
(a) initial temperature 50 C, initial split ratio 20; (b)
initial temperature 40 C, initial split ratio 100,
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