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ABSTRACT

This study was performed to measure gaseous Organochlorine Pesticides (OCPs : heptachlor epoxide, o/y-
chlordane, trans-nonachlor, endosulfan, yv-HCH and p, p’-DDE) concentration using PUF high volume sampler
from June, 2000 to June, 2002 in the semi-rural atmosphere.

Using monitoring data for two years, we tried to investigate the annual cycles of gaseous OCPs. We consid-
ered three functions to describe the annual cycle: Gaussian, Lorentzian and sinusoidal functions. These func-
tions accounted for 54~91% of the variability in concentration for each gaseous OCPs, and the sinusoidal
function gave the best fits. It was seen that the gaseous OCPs concentration increased during the warmer
weather while decreased during colder weather. The variation of the gaseous OCPs concentration was closely
similar to the variations of ambient temperature. The annual cycle of endosulfan was strongly higher than in
comparison with other gaseous OCPs, while for y-HCH, the cycle was weakly high and did not show apparent
seasonal variation. The position of the annual maximum exists generally late July to early August. The period
that showed levels more than a half maximum was from late June to early September.
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Fig. 1. Sample extraction and clean-up procedure for OCPs.
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Table 1. The analytical conditions of HRGC/HRMS for

OCPs

HRGC/HRMS

HP 6890 II/JMS-700

Column

Injection volume
Carrier gas

Aux temp.
Injector temp.

Temp. program

Ionization mode
Detection
lonization voltage
Accel. voltage

Resolution

HP-5MS capillary column
5% diphenyl & 95%
dimethypolysiloxane

30 m x0.25 mm X 0.25 pm

1 uL (Split 10: 1)
Helium 1.0 mL/min
300°C

250°C

150°C for 2 min., 30°C/min to 170°C,
4°C/min to 200°C for 5.5 min.,
4°C/min to 237°C, 70°C/min to 320°C,
320°C for 4.09 min.

EI

SIM

28~35eV

6~8kV

> 10,000 (10% valley)
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Fig. 2. Temperature and atmospheric concentrations of OCPs (In P) from June 2000 to June 2002.
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Table 2. Estimated parameters and standard errors for model with Gaussian, Lorentzian, and sinusoida] function

2)

HEPX" y-chlordane  o-chlordane  Trans-nona Endosulfan v-HCH p,p’-DDE

ap  ~25.63+£032 -26401£026 -26.67+021 -26754£023 -2323%034 -24.03+0.56 —24.79+0.59

al 2.89+0.33 2694025 2.60+0.22 2724025 6.05+0.33 2.15£053 2724056
Gaussian a3 22298+6.09  20649+424 21051441 215774478 212794234 206.34+6.15  213.0946.33

ay 71.63£11.06 72.30+8.81 65.05£7.65 65.57x8.19 79054527  100.86£24.01  92.36+19.92

R’ 0.589 0.714 0.701 0.675 0.900 0.539 0.555

a —2640x058 -27.13£046 -2729%037 -2737£040 25244067 -2516%123 -2577x1.04

a 372+053 3481042 3.30£035 3424037 8.1240.62 3.28+1.18 3744098
Lorentzian a;  223.09%6.17 207212433 211.041445  21649+4.79 213.68+246  20628+628 213561644

a; 10026 £23.66 10126 £18.75  87.77£16.25 87.28+16.87 117.86 £12.11 171.10+58.15 139.52+41.50

R’ 0.588 0.714 0.700 0.675 0.896 0.536 0.558

ay —24.2010.11 —25.03£007 -2547£0.08 -2551+£0.09 —19.96+0.08 -22.59+0.07 -23.14+0.09

a 1.3940.14 1.294+0.10 1.2940.10 1.34£0.11 27940.10 0.83+0.09 1.11£0.12
Sinusoidal a, 37635 £11.15  379.58+805 380.04+8.66 374.06+9.04  37538+4.07 38844 £11.80 370.58+11.34

a3 0.99+0.20 1.32£0.15 1.26£0.16 1.08+0.17 1.1740.08 1524021 1.09£0.22

R} 0.598 0.728 0.710 0.677 0.912 0.562 0.550
Pheptachlor epoxide, *trans-nonachlor
WA gheln} o= 4009 F9k AlmE AFHst  #, Fig. 32 endosulfandl] i3 AZ%% (3Het
ATHE e 4000122 400% 3652 Wb Kol | A Fz AT A3e Jepd Aeleh of 9 7]

o]31 A7} 357} Feo] 400MOD3652) e 35
o]t} tMODa,+= relative Julian day 2] E & T
AME AlEAF 7]zke] of 23(730Y)0lm 2 A7t
£ 348 o) F 93} as: Gaussian H3E0] FoF
Zk(days)oz HAZHE ZHe 7)17HE oviEhy, a=
1/2 olollA] Rxe] = (width, days) =, H s %

2] 172 o]Ae] = E b= 7] 7bo|n),
2] (2)= Lorentzian f‘f}—[—i/ﬁ Gaussian =%} 3
el o= x4t
In P=ao+ u @)
n =
%o tMODa,— a3 ¥
(R
Sinusoidal = 2] (3)o. 2 Jehdich
. /2mt
In P=ap+a, 51n<g+a3> (3)
a

71, a2 49 &7} = (amplitude), ar:
=2} (wavelength, days), axx= Hojzh-e z2te 7)71¢]

ot A7 Al A9 wl 4 (ag, ar, a3 B as)E Sigma
plot 7.0(SPSS Inc.)y& o] &3} AAlshadt

7k OCPse] &A4%h& Ab7)e] M ol 2
4-3ted AAgE w745 Table 20 Yepigle

72 AlgAFE HAEE 20009 69 28UE 7)1
L2 3} Julian day= el )t}

Table 2614 B%o], o] 5 e ES] AAH %R
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9 sinusoidal 0.550~0.9122 AA ZAHZSE H
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o] 0.896~0.9122 7}z = %étgs]-‘;igm],p,p-
DDE7} 0.550~0.5582 AYd W& A9=g By
o =5t 229 A AR 05T FEe)
A4k, sinusoidal 5 o] &3t ¥lo] 2 mwl
we} ok 2okt a9 e 7 HEEe W2t
(FHH s =/H 2% %)E 9n)sl=d], Gaussian 4>
2.15~6.05, Lorentzian &4 3.28~8.12 ¥ sinusoi-
dal 0.83~2.79% 3= i 2oz ek 1
2{u} Fig. 4ollA] Bfo] Az A dvle
B9t} OCPs & endosulfane a o] 2.0~3.6H]=
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—~ _]8_
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2100 0 100 200 300 400 500 600 700 800 o, o] A& t7] F xx zE9 877
Time (days) oﬂ /%_I‘EE]%C]——— 7%_4_ "LE = E_o}; q%ol ul A

Fig. 3. Endosuifan partial pressures and model results for
equations containing the Gaussian (top), Lerentzian
(mid), and sinusoidal function (bottom).
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AT 64THE 927, 2eln AAE SYR
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B9t 5 2002a,b,d). =3 y-HCHY: F7]8be] wi$-
ot 712l ¥4l e 2AslelNE Z4HE E7n)
Az Re H7] Foz AU FHF vz
= g ZHo] df7] Foll eRfFd B vEF R
ol Aoz F

=%t} (Mackay et al., 1997).
Fig. 53 Gaussian &4, Lorentzian < % sinu-
soidal & o] §-3le] 7k} OCPse) sxwis)

-
Aol BAIo) YR o] o5 WAz 2
ol

m 0_L4 HF



June 2007 Choi and Chun : 7}AA} §-719 44 50k =3} 17

Gaussian Lorentzian
~16 -16
_18_
_20-
g g
= : _22/—\
p= =
—24/\
_26_
_ J— 1 ] 1 1 1 i _28 1 1 ! 1 L 1 1
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Time (days) Time (days)
Sinusoidal Temperature
-16 310
18 300 -
-20 Z 290
g 2
o 22 % 280
= 5
£
-4 S 270
-26 260 -
-28L—L L L Lt A 250 L L L I 1 I
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Time (days) Time (days)
Endosulfan ~ wvwmw v-HCH — p,p-DDE —— HEPX
— — vy-chlordane —— o-chlordane Trans-nonachlor

Fig. 5. Model results for equations containing the Gaussian, Lorentzian, and Sinusoidal functions and variation of tempera-

ture.
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A4 (logKow) 3.6~6.00]7] @il 7Hg-7} o7
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