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Table 1 Pesticides covered by the GC/MS,
GC/ECD method

HERBICIDES FUNGICIDES

INSECTICIDES

Simazine (CAT)
Napropamide (NAP)
Bensulide (SAP)
Pendimethalin (PEN)
Propyzamide (PROPY)
Butamifos (BUTA)

Iprodione (IPRQ)

Captan (CAP)
Flutolanil (FLU)

Chlorothalonil {TPN)
Tolclofos-methyl (TOLC)

Isoprothiorane (ISOPRO)

Diazinon (DIA)
Fenitrothion (MEP)
Isoxathion (ISOXA)
Isofenphos (ISOFEN)
Chlorpyrifos (CHLOR)
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Fig 1 Structural formulas of Pesicides covered by the GC/MS, GC/ECD method
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Table 2 Operating conditions of GC/MS, GC/ECD

GC/MS

GC/ECD

Systems

Column
Column temperature

Injection temperature
Injection method
Carrier gas

Interface temp.
lonchamber temp.
Ionization Voltage

[onmulti. Voltage

HP5971A + HP589011 +
HP Vectra QS5-20
Oov1701

0.25mmid* 0.15¢gm* 15m
45°C-30°C/m-210°C-5°C/m
-232°C-35°C/m-250°C
250°C

HP7673 Auto injector splitless
He Back pressure 4 PSI
250°C

170°C

70eV

2400V

SHIMADZU 14A+
Chromatopac R4A
ov17

0.32mmid* 0.25zm* 3m
100°C-20°C/m-220°C

250°C
Manual splitless
He Entrance pressure 0.9Kg

Wiz, Ihe OEEFRM% Table 2 2Rk ¥, ¥
ADFEAKIZIZ Waters Dy 78y 25927 (8
BRARMFUAMEETTEE) %, BEEZRFLIA—F Y v
Y DIFHIZ 1T Supelco @ Visiprep vacuum mani-
fold %, #KE DA — b Y v ¥ D Dry purge 8 £
YA H B O 8 5% [ 1< 13 Supelco @ Visi  dry
attachment %2{#/H L 7z,
2.3 BEAEEH T LDRE
HP597IA OHZEHRENOBFR IO EH T 2
FyrE—F V-7 ALAIEBERKNEI2SMmM &
L, B#ESLoEHAETORE> T3
CEEHFELT, BEEO#HHWLD% (0.2 umfE
) BRI, chSOREE—FIZL, #7
LAOV—1, OV—5, OV—1701 iZ D\ THrpERE
ERE L7z,
2.4 FIS50nwbrsS54L

EfRfhE O3t 7 o — % Fig 2 I0R$, &4
DT 7 a—ici->T, ZBEKEROCTLEES
7 RBEToT,

2.5 FinEUNEER
MREFEORE TN LA)IA (SS 5 ppm)
200me I 17T BEOT & b VEBERESEIK0.1m
LERHEML T LEDOEHEMBEDOST 7 o—Ic
B> THMEINE L TR E KD, MDEL
BT B MITH 2. 8N 7- BEDAFDERE X,

5 —50 ppb OfIHTH %,

I BRCEE

3.1 BESKHT L
KERAETHRRI:EZETIFEEOH 7 A%

H#gEL7z, OV—1, OV—5iFK 7~ b3y —

YiIEEAEYRICTH D, NAP £ BUTA 54

Fig 2 A schem for sample preparation by solid
phase extraction for the determination of
pesticides
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Fig 3 Typical gas chromatogram of Pesticides by
HP 5971A/MSD (Left: OV-1, Right : OV1701)
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YEEET, 2D, BEETOH T AR
% (Whatman GF/C, #11 um R7 ¥4 X)
TH5MLT, 557 H 200 me % Sep-Pak
tC 18 plus (400 mg)iZifiA GEAGEEK 10 mé /
min) L#ze SO —F I w3 T, Y7oox
#v5mé, 7t b5 me,KEAK 10 mé DI
ISBERML TB W, %7, Supelco D Vis-
iprep % £ O EW 5|24 E (X Drypurge DK DK

BNV T EOFEBEICER S TWEDTF Y YHA
Tz, ¥ 7K EO B A Ok
W OSTEERRERS | T2 BRETE R,
EMEFY N AE 28/minBETH 124
Drypurge® #1795 Z i & - T, FIZELCKS
ZB{E LB, Sep-Pak tC18 plus 76 DEH I
Y7uu Xy r3mlTITY, 356IhiEH
EFy Y HATHEEEESET, ~FH4 1 mé
WA E R,

1.3 7S5 08K

R K % BV 7o [ERE I v L R £ B
ERET TV I DHAZu< 7 0% Figd i
T (BT O TR 7 — v & 25 IR
LTw3),

FEfMHEOES R FEL— 7 BHELLT L
B, EEHMEOBESE7e) ks ) —
FoTOBDBELVWHEL—IBEL T, &
FHE 6 AT OTHME — 7 ZABEHEDODL O
T, 700°CT 24 BEEBE< o, Bl RRE BRIEIT
HelErsERTs I itk TR 22, £hll
HOTRME—7 ZEBL2ORE2HATLRIT 2
molz, Bib, BRMETERKEOHE L KED



EHEtHE: & F v 2o Bk h O BIE O —3E 547

Table 3 Recoveries of 17 Pesticides

g‘;{: H i D - CHEMPC-DATA-DWELL, D

Dhte Acquired | 10 Dec 91 1 :30pm - Recovery(n | C.V.In=8)
Method File Name @ MFIT01, M

B N PEST Conc.(ng/mf ) -8)% o

Bottle Number : ]

{Abundance TIC : BLKKL D DIA 5.0 83.6 8.1
45000 CAT 5.0 111 10
40000 3 PROPY 5.0 96.4 11
35000 4 TOLC 5.0 81.8 8.5
00009 TPN 5.0 86.0 10
ey CHLOR 5.0 61.1 9.2
20000

MEP 10 94.0 11
15000 4
_— PEN 5.0 46.4 12
o _ ISOFEN 10 85.8 9.2

-0 CAP 50 91.6 8.8

[Time — > 6. (0} B. 00 1000 1200 14.00 16, 0 18, (W

Abundance TIC : DWELL, D NAP 5.0 73.3 4.2

18000 BUTA 10 75.0 1.9
1600 ISOPRO 5.0 79.5 2.8
1000 ISOXA 20 75.0 8.2
12000
FLU 5.0 114 9.5
10000 4 >
i [PRO 20 96.8 8.2
i SAP 20 75.1 10
4000 7.83
11.76
o’ s 3.4 FnEUREER
ol - N - -
ime — > H.00 9_(H) 10, 00 11,00 1200 13.00 ﬁbﬂ@ﬂl@ﬁ“@@ﬁ%% 'I‘able 3 71—‘-—3-0 VF
Fig 4 Demonstration gas chromatogram A EDENER 715% 56 115% OEEHICA D, T

through the analysis of a distilled water
method blank. (Upper: liquid liquid
extraction, Lower: solid phase extrac-
tion)
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Table 4 Comparison of reagent consumption and run time

Reagent LLE SPE
Dichloromethane 100mé 8mé
Aceton 33mé Smé
n-Hexane 110mé 1mé
NaC# 80g
Sodium sulfate (unhydro) 50g
Nitrogen gas gauge 1.2Kg decr. gauge 2Kg decr.
Filter silica wool 0.5¢g Whatman GF/C
per one sample
Operation LLE SPE
Extract, clean up 120min 5min
Condensation 50min 3min
Dehydro, dryness (24hr) 1min
Prewash 10min 2min
Filtration 10min 5min

o L.

per one sample
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Application Note (1990) '
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RP-C18 Cartridge Isolation
of 17 controlled Pesticides
in Water Supplies

Hideharu KONDOH, Kiyoyasu MURATA

Semiautomatic solid phase extraction was developed to determine relevant pesticides in
wastewater flowing through golf courses. These pesticides were isolated on a Sep-Pak plus tC18
cartridge, then eluted with Dichloromethane. The Dichloromethane eluate was substituted using
n-Hexane, then submitted directly to full automatic GC/MS systems (HP5971A+HP58901I +
HP7673) and GC/ECD. Recovery rates were usually higher than 75% and the standard deviations
were 1294 at the most.

In conclusion, the advantage of solid phase extraction is follows :

« SOLVENT USE REDUCED BY AT LEAST 90%
- NOT LABOR INTENSIVE

- NO HARM TO HUMANS, CLEAN EXTRACT
« HIGH QUALITY DATA
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