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Abstract

An analytical method was investigated for the measurement of polychlorinated biphenyls (PCBs) and organo-
chlorine pesticides (OCPs) concentrations in air samples. Procedures required for column chromatographic clean
up, silicagel (stage I) and gel permeation chromatography (stage IT), were discussed. Identification and quantifi-
cation of PCBs and OCPs were performed using a combination of gas chromatography/mass spectrometry/ selected
ion monitoring.

Recovery tests calculated from six samples are 68 ~137% for PCBs and 58 ~130% for OCPs except for endrin
aldehyde. Tnstrumental detection limits determined for the PCBs and OCPs varied from 0.05 to 0.18 pg/m® and
from 0.71 to 16.82 pg/m>, respectively. The method has been applied to the analysis of air samples collected at
Ansung city, Kyonggi province, Korea. This method may serve as a screening protocol for the simultaneous
determination of PCBs and OCPs in air.
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Table 1. The analytical conditions of GC/MSD.

GC/MSD

HP6980-MSD5973

HP-5MS capillary column

Column 5% diphenyl & 95% dimethypolysiloxane,
Length 30 m X 0.25 mm, Film thickness 0.25 um
L PCBs 1 ul (Splitless)
Injection volume -
OCPs 1 ul(Split 10: 1)
Carrier gas Helium 1.0 ml/min
Aux temp. 300°C
Injector temp. 250°C
150°C for 2 min, 30°C/min to 170°C, 4°C/min to 200°C,
Temp. program PCBs 200°C for 13 min, 4°C/min to 268°C, 70°C/min to 320°C,
320°C for 4.09 min
OCPs 150°C for 2 min, 30°C/min to 170°C, 4°C/min to 200°C,
4°C/min to 237°C,70°C/min to 320°C, 320°C for 4.09 min
Ton source temp. 230°C
Quadrupole temp. 150°C

Detection

selective ion monitoring (SIM)

Table 2. SIM groups for analysis of PCBs and OCPs by GC/MSD.

Compound Monitored ions (m/z) Compound Monitored ions (m/z)
PCB 18/27/28/33/38 256%, 258, 186 PCB 28 isotope 268%, 270, 198
PCB 52/49/47/44/61/74/66/60/77/79 292%, 290, 220 PCB 52 isotope 304%, 302, 232

PCB 101/87/110/123/118/114/105/126
PCB 155/151/153/149/138/141/167/156/157/169
PCB 187/183/180/170/189

326%. 324, 256
360%, 362, 290
394% 396, 324

33R*, 340, 266
372% 374,302
4067, 408, 336

PCB 101 isotope
PCB 153/138 isotope
PCB 180 isotope

PCB 194 430*, 428, 360 PCB 209 isotope 510%, 512, 440
a-, 8-HCH 219*, 183, 181 p.p’-DDE 318% 246, 316
B-.y-HCH 219, 183", 181 Endrin 263", 281, 345
y-HCH isotope 230%, 193, 228 Endosulfan 1T 2377, 406, 243
Heptachlor 272%, 274, 337 p.p’-DDD 235% 237, 320
Aldrin 263%, 265, 293 Endrin aldehyde 345% 347, 245
Heptachlor epoxide 353%, 355, 388 Endosulfan sulfate 387%, 272,422
a-, y-Chlordane 373%, 375, 410 p,p’-DDT 235%, 237, 165
Endosulfan I 339, 341, 406 Endrin ketone 317%, 345, 319
Dieldrin 384, 380", 263 Methoxychlor 227%, 274, 344
# target ion

3. €3 %

3.1 H2j7td HHol 28t AR FH|

A7l Ay azviEadsedN M de
AHEE T Qlon, AT f718e AAl H435)
A 2ot A7 Y ZsrtEad e AL 3
E, 93bs SRl grasdna HE 5o AR

B3 71874 %3R) 18] A6

2 AR B& AAY EHoz AgFA 9
Ao Agsldch Ayl ARPeMe F4
4o B vl o8 Az Fe FEIE W
9§74, PCBs 9 OCPs& 23t wslgde A
g7 A FAAA AAsGAH(EHIAAIT
€. 2001; B+4 %, 2000). o|wf ZF A PCBs ¥
OCPs®] £227& ZAEsl7] Y3 A183 235
A 2= PCBs isotope &4 (28, 52, 101. 153, 138,

RO



o}7] F PCBs¢} f-7|d4d A5 A

PCBs

100

—O— PCB209
—e— PCB180
—u— PCB153
2= PCB101
—&— pCB138
—*—PpPCB28

—&— pCBs2

3

Peak height (%)
&

20

5 10 15

Elution valume of Hexane (mi)

20 25

Peak height (%)

100

80

@
=3

N
o

20

0

OCPs

—6— Aldrin
—e— DDE
—0— HEPT
—e—a-HCH
—5— -HCH
—— y-HCH
—+— §-HCH
~—=— yCHL
—e— a-CHL
—o—-DDD
—»— DDT
—tr— HEPX
—w— END1
—&— Dieldrin
——a— endrin
—a— END2
—x— EN-K
—— ENDS
—e— EN-A
—m— METH

0-5
Hexane

5-10 10-15 05 511

Hex-DCM

0-5
ocm

510 10-15

Elution volume of solvent (mi)

Fig. 2. Recovery of PCB isotopes and OCPs as functions of elution volume of solvents (hexane, 1: 1 hexane~
dichloromethan and dichloromethane) in silicagel column.
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Fig. 3. The chromatogram of air sample after cleanup of silicagel column.
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Fig. 4. The chromatogram of air sample after cleanup of silicagel column and GPC column.
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Table 3. Lower limits of detection for PCBs and OCPs by

GC/MSD.
Detection limit Detection limit
Compound ———— Compound ————
pg/pl pg/m™ pg/ul pg/m*
PCB 18 0.6 005 PCBI118 1.1 0.09
PCB 27 1.1 009 PCBI123 1.0 0.08
PCB 28 1.0 008 PCBI126 0.8 0.06
PCB 33 1.1 009 PCBI38 1.2 010
PCB 38 0.8 006 PCB 141 1.1 0.09
PCB 44 1.3 011 PCB149 1.4 012
PCB 47 1.1 009 PCBI151 14 0.12
PCB 49 1.0 008 PCB 153 1.0 0.08
PCB 52 1.5 0.12 PCB155 1.1 0.09
PCB 60 0.6 005 PCBI156 09 0.08
PCB 61/74 09 008 PCBI157 1.0 0.09
PCB 66 0.8 0.07 PCB 167 2.1 0.18
PCB 77 0.8 0.07 PCB 169 0.9 0.07
PCB 79 0.7 006 PCBI170 19 0.16
PCB 87 1.3 011 PCB180 0.9 008
PCB 101 1.1 0.09 PCBI183 14 0.11
PCB 105 1.2 0.10 PCB187 14 0.11
PCB 110 1.1 009 PCB 189 22 0.18
PCB 114 1.0 008 PCB194 2.0 017
a-HCH 121 1.0 p,p’-DDE 187 16
B-HCH 843 7.0  endrin 201.8 16.8
y-HCH 68.0 57 p,p’-DDD 739 6.2
8-HCH 772 64  endrin aldehyde 139.0 11.6
heptachlor 144 12  endosulfanI 187.4 15.6
aldrin 10.7 09 endosulfanIl 179.6 15.0

endosulfan sulfate 52.7 4.4
p,p"-DDT 121 1.0
endrin ketone 544 45
methoxychlor 149 1.2

heptachlor epoxide 8.6 0.7
Y-chlordane 170 14
o.—chlordane 11.0 09
dieldrin 142.8 119

* Estimated by assuming that sampling volume of air is 600 m*
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Table 4. The recoveries (%) of spiked PCBs and OCPs in
filter and PUFs (n=6).

Compound Mean+SD Compound Mean +SD
PCB 18 74+18 PCB118 8712
PCB 27 71£10 PCB123 88+10
PCB 28 91+11 PCB 126 137+21
PCB 33 101 £5 PCB 138 97+13
PCB 38 84+38 PCB 141 97+ 14
PCB 44 8717 PCB 149 75%10
PCB 47 89+16 PCB 151 68416
PCB 49 75+20 PCB 153 86+9
PCB 52 73+15 PCB 155 80+7
PCB 60 97+10 PCB 156 11012
PCB 61/74 94+8 PCB 157 112+12
PCB 66 114x11 PCB 167 9112
PCB 77 116+19 PCB 169 125124
PCB 79 123113  PCB 170 94110
PCB 87 80£11 PCB 180 95%11
PCB 101 86+7 PCB 183 8819
PCB 105 84+18 PCB 187 85+38
PCB 110 7949 PCB 189 92+ 10
PCB 114 68+24 PCB 194 97£9
o-HCH 73+6 p,.p’-DDE 65+4
B-HCH 768 endrin 102+5
y-HCH 62+4 p,p’-DDD 73+3
8-HCH 788 endrin aldehyde 2819
heptachlor 86+7 endosulfan | 66£5
aldrin 60+4 endosulfan II 74+3
heptachlor epoxide 64:+3 endosulfan sulfate 111413
y-chlordane 57x8 p.p’-DDT 86+7
a~-chlordane 59+8 endrin ketone 130+18
dieldrin 58%5 methoxychlor 124+18
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Fig. 6. Chromatogram of 38 PCBs standards on HP-5MS column by GC/MSD/SIM.
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Fig. 8. Mass chromatograms of heptachlor epoxide and y-chlordane from GC/MSD/SIM analysis of (a) standard, (b) air
sample and (c) Blank sample.

Table 6. PCBs and OCPs concentrations (pg/m?®) in air samples (n =10).

PCB congeners OCPs
28 52  61/74 66 60 87 101 110 118 ¥PCBs END HCHs CHLs HEPX DDE ENS

Mean 679 1.19 015 115 039 055 345 048 235 165 5680 325 818 103 179 170
S.D. 734 054 010 143 029 039 3.08 028 167 103 11053 249 821 157 214 312
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DDE : p,p’-DDE, ENS : endosulfan sulfate
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