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Distribution characteristics of polychlorinated biphenyls
in the surface soils of Ulsan
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Distribution characteristics of polychlorinated biphenyls in the surface soils in the city of
Ulsan were investigated with a capillary gas chromatography/electron capture detector. Total
concentrations of PCBs were measured by comparing total area of the sample chromatograms
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under the Aroclor region. The total concentrations of each site ranged from 0.33 to 173 ng/g

in dry soil for the sum of 26 PCB congeners. The sum of PCB congeners concentrations was

about 63.6% of the total Aroclor content. The result implies that PCBs are widespread in the

surface soils of Ulsan, Korea.
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Table 1. Individual congeners of PCBs used for

quantitation in this study.

[UPAC e IUPAC e b1
No.2 Structures No.? Structures
8 24 128 223344
18 22'5 138 22'344' 5
28 244 153 224455
2,2'35 156 2,3,3'44' 5
52 2,255 157 233.,44'5
66 2,3'44' 158 23,3,44'6
77 3,344 166 2344' 56
101 2,2' 455 167 23'44' 55
105 23344 165 33'44'.55
114 2,344’5 170 22/ 33 44'5
118 2344’5 180 2,2'344' 55’
123 2',344'5 187 22' 34’556
126 3344’5 185 233,44 55

2 JUPAC numbering from Ballschmiter and Zell
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Table 2. Total PCB concentrations and GC
chromatographic matching peak pat-
temns in the surface soils of Ulsan
area(ng/g, dry weight).

Site no. Concentrations Matching peak patierns
1 -1.62 Aroclor mixture
2 0.35 Aroclor mixture
3 248 Aroclor 1260
4 5.70 Aroclor 1260
5 3.20 Aroclor mixture
6 2.98 Aroclor mixture
7 857 Aroclor mixture
8 186 Aroclor 1260
9 14.1 Aroclor 1254+1260
10 1.67 Aroclor mixture
11 1.63 Aroclor mixture
12 6.19 Aroclor 1260
13 13.2 Aroclor 1260
14 0.9 Aroclor 1260
15 8.46 Aroclor mixture
16 3.30 Aroclor mixture
17 10.2 Aroclor mixture
18 13.7 Aroclor mixture
19 386 Aroclor 1260
20 454 Aroclor 1260
21 3.40 Aroclor 1260
22 259 Aroclor 1260
23 231 Aroclor 1260
24 172 Aroclor 1260
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Fig. 2. Glass capillary gas chromatogram with ECD obtained from Aroclors standards and the surface
soll samples. % Aroclor 1254+1260(1:1, w/w/), Aroclor mixture(Aroclors 1016, 1232, 1248, 1260

(1:1:11, w/w/w/w/)).
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able 3. Concentrations of PCB congerners in

the surface soils of Ulsan area(ng/g,

dry weight).
\Eitﬁs
mMcilt 2 03 4 5 6 7T 8 8 B U R
No.
g8 INDm ND ND ND ND ND ND ND ND ND ND 003
B {ND ND ND ND 002 D09 000 ND ND 0015 0407 0037
% logr ND 00 0010 005 002 013 006 0072 008 OB 00B
o loow 00 ND OND 04 0030 OIB 005 007 00D 0010 0687

5210013 632 0194 ND 001 0040 0202 0433 0312 004 00 00N
6 IND ND 09 006 0I5 0131 037 034 0672 00M 0N 028
7 O0I% 006 0057 008 029 020 040 029 095 008 0% ND
100 [00 000 0050 018 0430 012 025 035 084 006 005 0110
15 1006 0002 0010 010 04 01X 027 020 0% 008 083 013
14 [N\D ND ND ND 00 08 005 ND 0069 004 ND

us lozd o008 02% OBl 05 042 LI 2% AT 022 043 06%
N0 N ND ND ND ND ND ND ND ND ND ND
1% 1003 00004 0039 0043 004 0042 000 0069 0182 004 ND 00
wIND N0 ND ND MD ND ND 1% ND ND ND OO
13 (030 007 01T 070 044 034 090 ND 25 026 OB 080
15 loo om0 005l 03B 0A3 W 03 200 0964 007 D03 03U

1% |00l 000 ND 00 0085 0023 000X 0178 002 005 00
15 [ool6 ND ND 00 0001 ND 0033 0089 0045 0011 ND ND
158 {0016 00002 0031 0064 0043 00 0068 0150 0157 005 0015 0012
6 N0 N0 M) ND ND ND ND ND ND ND ND MND
167 (006 ND ND 006 ND 0013 0012 0047 0060 006 ND 006
W N0 M ND ND ND ND MD NP ND ND ND ND
IT |00 0023 000 015 006 0076 0289 06 045 0B 0083 0.140

10 |0t 05 009 031 ND 0U3 0l LB 0507 008 00 ND
17 [ND 000 007 0198 0066 0032 003 097 0314 0109 0083 018
19 [ND Np ND ND ND ND ND 003 Q0L ND ND OO

YPCRs|1Z2 0B M3 33 28 204 516 106 17 LB L5 24

“ND: not delected

*Ulira~1 column cannot resolve PCB 28/31, 66/95, 77/110, 90/101,
118/149, 138/163/164, 132/153, 170/190, 182/187. These wnresoived
peaks are regarded as congener 28, 66, 77, 101, 118, 138, 153,
170, 187, rcspectively.
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Table 3. (continued)

DG 1B M 5 Iy

No.

bt
&

ND ND
0060 ND
0087 0063
0078 008
0114 018
0162 0366
0228 052%
0070 0344
032
0040

18 02%
B 058
T4 0341

0.0
0027
0.022
0012

0041
0263
038
050
024
018

ND
0.082
081

15

0032 0115

Z23558

0118
0078

138

0540
0123
0,08
0114

0039
ND
04%
035
0182
ND

A Am
Ny DNy

0153
0354
0732
089
0.48%
0.100

(.08

0.4

148
0518
0123

0119
ND

0043
ND

0.6
0.387
0170

A
INY

ND

0101
02X
0968
0935
1%
0928
0.1%
632
ND
0202
0.6
640
3%
0583
0.091
0313

0014
ND

0015
0018

0169
0121

0717
ND
0023

0682
0378
0.066

0035
ND
ND
0014

Ao

053
0151

nmn
QPAVE )

0.001
0.007

0010
008
0.117

007
0.083
ND

0482

0.011
0.0t
0451
023
0037

005
ND

0006
ND

0.110
0.187
0127

N
NU

0015 ND
004 0112
0036 0.3
0101 016
0141
42
ND
530
3%
ND
3l
N)
13
208
434

210
413
20 23
48 4%
06371 ND
3% ¥
ND ND
(897 0718

ND

0
009
0133
0.23%6
0687

2PCBs 1663 04 64 18

20

*ND: not detected
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Table 4. Contribution of different homolog
groups in the surface soils of
Ulsan area(ng/g, dry weight).

. 2di- Dt Stetra- Zpenta Zhexa- Zhepta STPCBs
Sity CBs CBs CBs -CBs (Bs -CBs
1 ND 0.01 015 0.46 045 0.I5 122
2 ND ND 0.14 0.07 007 0.06 033
3 ND 0.01 0.31 0.33 0.26 0.22 113
4 ND 0.01 015 110 127 0.70 323
5 ND 0.09 049 090 0.78 012 238
6 ND 0.05 040 0.74 0.62 0.22 204
7 ND 0.18 119 173 149 0.57 516
8 ND 0.00 081 302 39 2.16 106
9 ND 0.07 2.08 424 3% 1.33 117
10 ND 0.03 018 0.3%6 032 0.28 118
1 ND 0.03 031 032 0.30 0.19 115
12 0.4 007 0.18 0% 0.92 033 249
13 ND 0.84 069 276 2.4 ND 6.63
14 ND 0.06 0.03 0.07 0.21 0.12 049
50 ND 008 123 183 28 0%  6M
16 ND 0.15 058 0 0.4 0.11 1.83
17 ND 005 113 2.28 2.2 100 6.72
18 ND 0.29 214 281 2.29 0.91 344
19 ND ND 220 399 110 472 210
20 1 006 001 0.03 1.03 115 0.53 276
21 | 0001 001 013 065 0.76 0.42 188
22 0.01 0.08 473 436 823 397 n
23 ND 0.24 6.22 477 793 393 173
24 | 04 023 468 29 412 B4 16

* 3'di-CBs = congener 8. 2itri-CBs = congeners 18 and 28.
Sltetra-CBs = congeners 44, 52, 66, and 77. Xpenta-CBs =
congeners 101, 105, 114, 118 123, and 126, Xhexa-CBs =
congeners 128, 138, 153, 156, 157, 158, 166, 167, and 169.
Shepta-CBs = congeners 170, 180, 187, and 183, ND = not
detected.

FF - AAAGAE 30 pg/gelth Ao AL

PCBs 71&27F E%e] Aol B4&(0.0005 pe/g
o]3}), AU E(sediment)?] Z-$ 10 pg/ge= $-8
Uebno gl AAE0) . Sdu vddse
Ao H QG ES A= Z+zZy 2429 0.05 pg/g
op, F4 U 3¥e aTHE EFIME
10 pg/go s YR vl &3, S-Eva s
"h;]r.l X LA 21 9
FE } 0.259 pg/go
B AAE Y
2 Mol ZA4kxjdef
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