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Measurement of Pesticides in Atmosphere over Golf Course

Atsuko HASEGAWA, Hisao HONDA,
Yoshiaki SUYAMA and Iwac YAJIMA
Kanagawa Environmental Research Center
(842, Nakahara-Shimojuku, Hiratsuka 254)

[Received January, 6, 1993]

Summary

Concentrations of airborne pesticides were measured. Sampling sites were located in golf
courses in Kanagawa prefecture. Twelve pesticides detected were as followed: isoxathion, chlor-
pyrifos, diazinonm, fenitrothion, echlomezole, chlorotharonyl, chiorcneb, tolclophosmethyl, sima~
zine, butamifes, benfluralin and pendimethalin. Air sample was passed through a SEP-PAK sili-
ca cartridge column by diaphragm air pump. The pesticides collected were eluted with 5ml of
acetone, and determined by gas chromatography equipped with electron capture detecter and
flame thermionic detecter. Recoveries of 19 pestisides were 70~100% and those of 2 pesticides
were D0 ~70% . Temperature, wind direction and volatilization rates of pesticides affected to
these concentrations in air. Concentrations of diazinon, fenitrothion, chlorotharonyl and isox-
athion were higher in daytime and lower in night time. Maximum allowed concentrations of pesti-
cides in air were estimated from relationship between acceptable daily intake (ADI} and LDsp.

No pesticides were over these concentrations.

Key words: pesticide analysis, gas chromatography, SEP-PAK, air pollution, golf course.
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Fig. 1

Golf courses in Kanagawa prefecture

Bl © Golf course;

O : Sampling sites of pesticides monitering.
P: Yokohama, residential area;

Q: Hiratsuka, industrial area;
R: Matsuda, hilly area;
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Table I List of pesiticides analyzed in this study
Pesticides Foranula MY, V.p, (torr)
Ingecticides
1 Isoxsthion C13H16ND4PS 313.3 1.2X107°(26°C)
2 Isofenrhos CIERZ4N04PS 345. 4 4X10°%(20°C)
3 Chlorpyrifoes CSHI1RD3PSCIR 360.6 1.3X10°%(25C)
4 Diszlinon C1ZH2IN2D3PS 304.3 8.4X107%(20°C)
5 Trichlorfon C4HBOAPCES 257.4 7.8X107°(20°C)
6 Fenitrothion CSH12N05PS 277.2 8X107°(20°C)
Bactericides
7 Isoprothinlane C12H180452 290, 4 1.4X1074(20°C)
8 iprodione C13013N303C12 330.2 <10-2(20°C)
9 Echlomezole C5l5N208C13 247.5 1X107%(r)
10 Ceptan COHBND2SCIS 300.8
11 Chlorotharonyl CONZCi4 265.8 <0.01(40°C)
12 Chloroned CanaD2Cc12 207.1 aX1072(26°C)
13 Tolclophosmethy!l C8H1103pPSC12 301.1 4,3X10°4(20C)
14 Flutolanil CITHI6NB2F3 323.3 1.8X1073(20°C)
Herblicldes
15 Simazine CTH12ZNBCT an1.7 g.1xX107°(20¢C)
16 Kepropaaide Cl7h21N02 271.4 5.3X10°®
17 Butaslios CI3H210204PS 332.4 8.3X10°4(27°C)
I8 Propyzamide CIZH11NOCI2 256.1 B.5X10°5(25'C)
18 Bensulide CI4H24R04PS3 387.6
20 Benfluralin C13H16N3D4F3 335.3 3.8X10-%(30°C)
21 Pendimethalin C13H19N304 281.3 83X 10-5(25°C)
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Fig. 2  Apparatus for sampling pesiicides in air BEDoT, NYTRFNRENT T EOHERZD

A: Sep-Pak silica cartridge; B: Air filter; C:
Diaphragm pump; D: Bypass; E: Flow con
trol valve; F: Buffer; G: Digital flow meter;

H: Ball flow meter; 1. Air sampling system
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Table 2 Analytical conditions of GC

Hodel] Shimadzu OC- 144
Delector ECD.FTD
€D]
Coluan ULTRAZ 252¢0.32xm §.4.XD.52 un

Tempersture Column:B0'C(0. 3uin)~+280°C{IB T nin)
Injectfon:250°C
fetector ‘280°C

Carrier gas fle lke/cw®

Make up gax ECB:R, 30#!./&in, FID:}le 30} /wip
Splitiess or on-column injection

{2}
Column ULTRAZ tuX0. 32wa f.d. XD.52ux
Teaperature Column:B0°C{0.3nin)~+220°C(15°C /nin)
injectioni20D'C
Detector 1280°C
Carrier ges K> 30w} min, use packed injection
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Fig. 3  Gas chromatograms of pesticides
A: ECD. GG condition (1) in Table 2;
B: ECD, GC condition {2};
C: ETD, GC conditjion {1}
P: ETD. GC condition (2},
The numbers in the [igure are the same as those in Table 1.
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Table 3 Measurement resuits of pesiticides of golf course atmosphere

Pesticides AN Lsale/ie) Supposed maximum 8lloved Petections/saxples, Maxisum concentration{ tze/s
(ue/Xe/day) X(1/250,000)  concentrstion{ ue/e%) ‘88 ‘90 '8l

Ingecticides

! Isoxathion D.3 1 6/63, 0.51 8/110, 0.12 /72, -

2 isofenphos 0.5 H N.A. o/110, - 0z, -

3 Chlorpyrifos § 3 /63, - o/1e, - 5/12, 0.018
4 Dirzinen 2 ] 31/63, L.§ 47/116, 0.39 11/72, 0.012
& Trichlorfon i0 a0 N.k. o/ 38, ~ 0/15, -

§ Fenitrothion 3 0 58/83, 0.024 36/118, 0.035 o/i2, -
Bactericides

7 lIsoprothiolane B 10 XA o 8§ - o/, -

8 Iprodione 300 1000 .4 o/ 36, - o/iz, -

9 Echiosezole 4 10 0/63, - o/na, - 7/72, 0.043
10 Caplan o0 300 0/63, - o/ne,. - 6/7z, -

11 Chiorotharonyl 3 ] 7/63. 0.11 i2/116, G.16 6/72, -
12 Chlioroneb 4 10 N.4 23/110, 0.85 6/72, -
I8 Tolelophosmethy] 10 30 15/63, 0.51 o/, - 8/12, 0.032
i4 Fiutolenil Fit] 160 K., o/ 8, - o/72, -
Herbicides

16 Simazine 6.4 1 22/63, 0.} 12/119, 0.0)2 5/72, 0.003
16 Rapropsuide 20 60 H.A o/110, - /e, -
17 Butamiles 2 E 0/B3, - 2/ ., 0. 4/72, 0.008
18 Propyzamide 20 B0 Nk o/1e, - /72, -

18 Bensulide 3 10 XA 0/ 38, - 0/15, -
20 Benfiurelin 20 60 24/63, 4.9 257110, 1.} o7z, -
2!  Pendimethalin 4 10 K. o/ne, - 21,72, -~

ng/miE s hi,

4. & ®
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