(PCB)

3 2' 2 3
(PCB)
4 4
(1 10 cl :209) 5 6 6 5
(PCB )
() ( (mgll) (20 ,Pa) log-Pow CAS-No
PCB 603 648 233 253 10 0.01 <0.01 558 6.57 1336-36-3

( ) (%W/W) (100 ) (35 ,mmHg) ( ,mg/ll) ( ,760mmHQ)

KC-200 32 1.223

(Ar.1232) 1.243

KC-300 42 1.310 0.001 0.147 325

(Ar.1242) 1.322 360

KC-400 48 1.376 0.00037 0.042 340

(Ar.1248) 1.389 375

KC-500 54 1.460 0.00006 0.008 365

(Ar.1254) 1.475 390

KC-600 60 1.539 0.002 385

(Ar.1260) 1.555 420

PCB (15 ) (JE.Bakereta : Env. Sci. Technol. 1990,24,342-352)
IUPAC No. PCB congener IUPAC No. PCB congener
(Pam®mol) (Pam¥mol)

#8 24 11.0 #118 23,445 35
#18 225 254 #144 22,3456 38.5
#37 344 3.0 #138 22,3445 4.1
#49 2,245 19.8 #174 22,333,456 28.8
#60 2344 41 #180 22,344 55 11.1
#101 22,455 12.9 #196 22,33,445,6 26.3

#60  #56 #118 #108 #60,#118



(QMF) (PUF)
24 1000m® 2
-SIM
30cm
()
2
500mL 16 24 ( )
(QMF)
600
(QMF) (PUF)
OMF PUF 24 1000m®
(Fig.1) (Fig.2 )
(Fig.2 ) (PUF; Fig.3) (QMF; Fig.4)
PUF
O-
(500mL ) 150 200mL
()
(150mL ) 75mL ()
()
20 / 16 24 48 72
KD 25mL MBP-CG
4 10ng
300mL 10
2
1
2
KD
5mL 2 imL -SIM
Wéllington PCB BP-WD 0.1ppm 0.01ppm 0.001ppm 0.0001ppm
Wellington PCB MBP-CG 0.005 0.01ppm
Table 1
BP-WD : PCB window 5% phenyl methyl siloxane
1 1 PCB IUPAC No. #1, #3, #10, #15, #19, #37, #54, #77, #104, #126, #155, #169,

#188, #1809, #202, #205, #208, #206, #209
MBP-CG : Mass-Labelled Mono- To Decachloro PCB Solution/Mixture (**C,,)
IUPAC No. #1, #15, #31, #52, #118, #153, #180, #194, #206, #209

PCB



2-2

)

@)

©)

4

SIM

PCB

250
250
38eV
p L
= Capillary [ppm] =300
=El+ = Electric Field
[kV] =10.0 [ ] =50
=HS = Lock & Check Method
= 10000 = PFP.Elpos
= Fix
GC/MS-SIM Table 2-1
0.0001 0.1mg/ L uL GC/IMS-
1 2
X
1 2
1 2
1 (po/p L, pg)
2 (po/p L, pg)
3 3 273+t 1013.25
X X X X
4 273+ 20
(pg /m%)
3 4
3 (pg) (m3)
() (hPa)
1000m® Table 3
K C300,400,500,600

n-

JMS-700
Ultra2 (HP ) (25m x 0.20mmID x 0.33u m)
70 (1.9min)--8 /min--300 (15min)
15
1.2mL /min  45.8cm/sec

1000

Table



1000

( :97%)
BP-WD Wéllington
MBP-CG Wéllington
( 85mm x 50mm) 0.02g/cm?
Tablel PCB
BP-WD  (Wellington) 25pu g/ml each nonane solution in
PCB-Window Defining Solution/Mixture | 1.2mlx1 | ampule.

for DB-5 or Equivalent Column (Native)

(Following details accompani ment)

Ampule contains 2.5y g/ml each of following
(IUPAC #1)
(IUPAC #3)
(IUPAC #10)
(IUPAC #15)
(IUPAC #19)
(IUPAC #37)
(IUPAC #54)
(IUPAC #77)
(IUPAC #104)
(IUPAC #126)
(IUPAC #155)
(IUPAC #169)
(IUPAC #188)
(IUPAC #189)
(IUPAC #202)
(IUPAC #205)
(IUPAC #206)
(IUPAC #208)
(IUPAC #209)

2-Chlorobiphenyl
4-Chlorobiphenyl
2,6-Dichlorobiphenyl
4,4'-Dichlorobiphenyl
2,2',6-Trichlorobiphenyl
3,4,4'-Trichlorobiphenyl
2,2',6,6'-Tetrachlorobiphenyl
3,3',4,4"-Tetrachl orobiphenyl
2,2',4,6,6'-Pentachlorobiphenyl

3,3,4,4' 5-Pentachl orobiphenyl
2,2',4,4',6,6'-Hexachl orobiphenyl
3,3',4,4',5,5'-Hexachl orobiphenyl
2,2',3,4',5,6,6'-Heptachl orobiphenyl
2,3,3',4,4,5,5'-Heptachl orobiphenyl
2,2',3,3,5,5',6,6'-Octachl orobiphenyl
2,3,3,4,45,5',6-Octachl orobiphenyl
2,2',3,3,4,4'5,5',6-Nonachlorobiphenyl
2,2',3,3,4,5,5',6,6'-Nonachlorobiphenyl
2,2',3,3,4,4'5,5',6,6'-Decachlorobiphenyl

MBP-CG  (Wéllington)
Mass-Labelled Mono- To Decachloro
PCB Solution /Mixture (13C12)

1.2ml x 1

5u g/ml each nonane solution.
(Following detail s accompani ment)

Ampule contains 5y g/ml each of following
(IUPAC #3)
(IUPAC #15)
(IUPAC #31)
(IUPAC #52)
(IUPAC #118)
(IUPAC #153)

4-Chloro[13C12]biphenyl
4,4'-Dichloro[13C12]biphenyl

2,4' 5-Trichloro[ 13C12] biphenyl
2,2'5,5"-Tetrachloro[ 13C12] biphenyl
2,3,4,4' 5-Pentachloro[13C12] biphenyl
2,2',4,4' 55 -Hexachloro[ 13C12] biphenyl

(IUPAC #180)
(IUPAC #194)
(IUPAC #206)
(IUPAC #209)

2,2',3,4,4' 5,5 -Heptachl oro[ 13C12] biphenyl
2,2',3,3,4,4',5,5'-Octachloro[ 13C12] biphenyl
2,2',3,3,4,4'5,5',6-Nonachloro[ 13C12] biphenyl
2,2',3,3,4,4'5,5',6,6'-Decachl oro[ 13C12] biphenyl




Table2-1 PCB GC/IMS-SIM

Injection 1 | njection 2
G#:1 Repeat:1.20[sec], m/z: 265.0- 405.8 (1.53M) G#:1 Repeat: 1.00[sec], m/z: 160.0-268.0 (1.68M)
Ch.# m/z Compound name Ch.# m/z Compound name
1 265 dummy 1 160 dummy
2 283.8102 HCB 2 162.0236 PCN-1
3 285.8072 HCB 3 164.0208 PCN-1
4 289.8303 13C6-HCB 4 180.9888 Lock Check
5 289.9224 PCB4 5 180.9888 Mass Lock
6 291.9194 PCB4 6 188.0393 PCB1
7 292.9824 Lock Check 7 190.0364 PCB1
8 292.9824 Mass Lock 8 195.9847 PCN-2
9 299.8648 PCN-5 9 197.9818 PCN-2
10 301.8619 PCN-5 10 200.0795 13C-PCB1
11 303.9597 13C-PCB4 11 222.0003 PCB2
12 325.8805 PCB5 12 223.9979 PCB2
13 327.8776 PCB5 13 229.9457 PCN-3
14 333.8258 PCN-6 14 231.9428 PCN-3
15 335.8229 PCN-6 15 234.0406 13C-PCB2
16 337.9207 13C-PCB5 16 255.9613 PCB3
17 359.8415 PCB6 17 257.9587 PCB3
18 361.8386 PCB6 18 263.9067 PCN-4
19 367.7869 PCN-7 19 265.9038 PCN-4
20 369.7839 PCN-7 20 268.0016 13C-PCB3
21 371.8817 13C-PCB6
22 393.8025 PCB7 G#.2 Repeat:0.70[sec], m/z: 392.0-509.7 (1.30M)
23 395.7996 PCB7 Ch# m/z Compound name
24 405.8428 13C-PCB7 1 392 dummy-2
2 401.7479 PCN-8
3 403.745 PCN-8
4 427.7636 PCB8
5 429.7606 PCB8
6 441.7999 13C-PCB8
7 454.9729 Lock Check
8 454.9729 Mass Lock
9 461.7246 PCB9
10 463.7216 PCB9
11 475.761 13C-PCB9
12 497.6826 PCB_10
13 499.6797 PCB_10
14 509.723 13C-PCB_10
Table2-2 PCB monitored ion (m/z)
Injection 1 Injection 2

Compound name (m/2) (m/2) Compound name (m/2) (m/2)




Lock Mass 292.9824 292.9824 Lock Mass (Groupe 1) 180.9888
Lock Mass (Groupe 2) 454.9729
PCB4 289.9224 291.9194
PCB5 325.8805 327.8776 PCB1 188.0393 190.0364
PCB6 359.8415 361.8386 PCB2 222.0003 223.9979
PCB7 393.8025 395.7996 PCB3 255.9613 257.9587
PCB8 427.7636 429.7606
13C-PCB4 303.9597 PCB9 461.7246 463.7216
13C-PCB5 337.9207 PCB_10 497.6826 499.6797
13C-PCB6 371.8817
13C-PCB7 405.8428 13C-PCB1 200.0795
13C-PCB2 234.0406
13C-PCB3 268.0016
13C-PCB8 441.7999
13C-PCB9 475.7610
13C-PCB_10 509.7230
Table 3 PCB
0.2pg 5 1,000m®
Congener Detection limit (pg/m?) Congener Detection limit (pg/m?)
Mol1CBs 0.04 Hx6CBs 0.1
Di2CBs 0.04 Hp7CBs 0.1
Tr3CBs 0.04 08CBs 0.1
TedCBs 0.1 N9CBs 0.1
Pe5CBs 0.1 Del0CBs 0.1
PUF
O-
(500mL) 250mL
150 200mL ()
400mL
() (150mL) 75mL
75mL (
150mL () 20 |/
16 24 48 72



KD

BP-WD : PCB window (5% phenyl methyl siloxane) PCB IUPAC #1, #3, #10, #15, #19, #37, #54,
#77, #104, #126, #155, #169, #188, #1809, #202, #205, #208, #206, #209
GC 5% phenyl methy! siloxane
4 4 2,266 - (IUPAC 1 #54)
PCB 33,44 - (IUPAC LHTT) GC
MBP-CG : Mass-Labelled Mono- To Decachloro PCB Solution/Mixture (**Cy,) PCB IUPAC
No. #1, #15, #31, #52, #118, #153, #180, #194, #206, #209 1 10 1
(QMF)
— — —| HRGC/HRMS-SIM
24
PUF
(1,000 3 PUR 1| - . | HRGC/HRMS-SIM
24
Fig5 PCB
Fig.6 1pg 100pg PCB
Fig.7 PCB 5% phenyl methyl siloxane PCB
BP-WD (PCB window )
IUPAC #1, #3, #10, #15, #19, #37, #54, #7717, #104, #126, #155, #169, #188, #189, #202, #205, #208,
#206, #209 4 4 2,2',6,6-
#4) 4 33 ,4,4-
#77) PCB
PCB
Fig.7-2 Fig.7-4 KC300 KC600 TIC PCB
PCB PCB
Fig.7-5 Fig.7-7 KC300 KC600 GCIMS-SIM
PCB

Tablel PCB IUPAC CAS Table2  PCB PTRI



Fig.8 1000m®
Window PCB KC300-600 () (
Table 3  PCB Table 4 3
PCB Table5 PUF
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Compound View Page 1
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£
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Compound View Page 1
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2
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: |
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Retention Time (min)
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29584 —
- #169
D
c
2
£
o - —_——
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Retention Time (min)
H7CB / 393.8024 #188
18400
2
7 #189
2
£
|
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Compound View Page 2
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z #205
g
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0
g
£
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Abstract

An analytical procedure has been developed for the isomer-specific determination of polychlorinated
biphenyls(PCB) in ambient air. Air samples were collected using high volume air sampler. Vapor
samples were adsorbed onto a polyurethane foam (PUF) plug. Particles were collected on quartz micro
fiber filter (QMF). A sampler flow rate of 0.66m*/min was used to collect a volume of 1000 m® for
24hrs. The PUF plug and QMF were Soxhlet extracted with acetone separately. The extract dissolved
in n-hexane was washed with sulfuric acid, and further cleaned with SEP-PAK silica. The extract was
concentrated using N, gas flow, and determined by HRGC/HRMS. We found amospheric levels for
total-PCBs ranging from 0.5-2ng/ m®in urban ambient air. The method provides quantification limits
ranging from 0.03 pg/ m® - 0.6pg/ m°.

Quartz microfiber filter

(QMF)
Air collection Soxhlet extraction T nhexane — HS0, — HRGC/HRMSSIM
Acetone 24hrs
High volume air
sampler
1, 3 I hane f I
(1,000 9 Poy“re‘(gnue Hormp“g Il nhexane || H,80, || HRGCHRMSSIM

Soxhlet extraction
Acetone 24hrs




Fig.7-5-1 PCB GC/MS-SIM
(

Fig.7-52 PCB GC/MS-SIM
(

Fig.7-6-1 PCB GC/MS-SIM
(

Fig.7-6-2 PCB GC/MS-SIM
(

Fig.7-7 PCB GC/MS-SIM
(
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