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Characteristics of PCDD/Fs Deposited on Regional Pine Needles and Soil

Man Young Chun' - Tae wook Kim

Department of Environmental Engineering, Hankyong National University

ABSTRACT : This study investigated on concentrations of PCDD/Fs and the homologue profiles deposited on pine needles and soil collected
from different areas. As, in an area, the concentration of S PCDD/Fs of pine needles decreased, the percentages of the higher chiorinated homo-
logues of pine needles decreased, and those of lower chlorinated ones increased. However on the contrary the percentages of the higher
chlorinated homologues of soil increased and those of lower chlorinated ones decreased. The concentrations of PCDD/Fs deposited on
pine needles only depended upon those of PCDD/Fs in air, while the concentration of PCDD/Fs deposited on soil depended upon those of

organic matter contents as well as those of PCDD/Fs in air. The results showed that pine needles rather than soil were adequate as a passive
sampler.
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Aogd 2 EYl A4E PCDD/Fs &4 1155
Table 1. PCDD/Fs concentration in pine needle and soil
(a) Pine needles (pg/g, d.w)
No Congener Uel | Saa | Van | Sid | No Congener Ucl | Saa | Van | Sid
1 | 1,3,6,8-TeCDD ND | 0.19 | 0.56 | 0.19
2 | 13.7.9-TeCDD 002 | 012 | 030 | oa1 | ! | L368-TeCDF N.D | 0.10 | 0.13 | 0.07
3 | 13.69-TeCDD 001 | 005 | 008 | 0os | 2 | 1468TeCDE 0.01 | 0.08 | 013 | 0.05
4 | 13,7,8/1:4,6,9/1,2,4,7/1,2,4,8-TeCDD ND | 0.16 | 033 | 011 | > | 2468 TeCDF 0041039 1035 0.13
5 | 12.4.6/124.9-TeCDD ND | 002 | oos | N | 4 | 124713471378 TeCDF 003 | 031 1 049 | 0.19
6 | 12.68-TeCDD ND | 005 | 008 | ND | 5 | 1:3:4:6/23.68-TeCDF 0.01 | 0.08 | 0.15 | 0.06
7 | 1.478-TeCDD ND | 002 | ND | Np | 6 | 136.7-TeCDF 0.01 | 0.07 | 0.11 | 0.05
8 | 12.79-TeCDD ND | 00t | 009 | ooa | 7 | L348-TeCDE 001 | 0.13 | 024 | 0.10
9 | 12,3,411,2,3,6/12,69-TeCDD ND {000 | 011 | Np | B | L379-TeCDF ND | ND ) ND ND
10 | 123.7/1.23.8.TeCDD ND | 005 | 013 | Np | 9 | 1:268TeCDF 0.01 | 0.19 | 021 | 0.06
11| #23.7.8-TeCDD ND | 004 | 004 | Np | 10| 1248-TeCDF 002 | 0.15 | 031 | 0.13
12 | 123.9-TeCDD Nb |00t | Np | Np | 11| 146771478 TeCDF ND | 0.06 | 0.11 | 0.03
13 | 127.8-TeCDD b | o0s | 00s | np | 12| 1:3,69/123,7/2,4,67-TeCDE ND | 030 | 038 | 0.13
14] 1267.7eCDD ND 002 002 N | ] AL AARTECE 001 [ 008 | 020 | 0.1
,2,3,4-Te X | . .
2L 1080 eCDD ND RDIND Fos 1,2,7,8-TeCDF 001 | 0.11 | 028 | 0.11
16 | 1,34,9-TcCDF ND |ND [ ND | ND
1,2,4,6,8/1,2,4,7,9-PeCDD , 17 | 1,2,6,7-TeCDF 0.01 | 0.09 | 0.18 | 0.06
17 | 1,24,6,9-PeCDD 0.02 | 0.13 | 0.19 | 0.06 | 18 | *2,3,7,8/2,3,4,8/23,4,7/2,3,4,6/1,2,4,6/1,2,49-TcCDF | 0.02 | 0.29 | 0.77 | 0.23
18 | 1,2,3,6,8-PeCDD 0.01 | 0.15 | 0.49 | 0.07 | 19 | 2,3,6,7-TeCDF 0.02 | 0.17 | 037 | 0.11
19 | 1,2,4,7,8-PeCDD 0.01 | 026 | 0.31 | 008 | 20 | 1,2,6,9/3,4,6,7-TeCDF 0.01 | 0.09 | 0.17 | 0.05
20 | 1,2,3,7,9-PeCDD ND | 012|033 | 004 | 21 | 12,3,9-TeCDF ND | ND | ND | ND
21 | 1,2.3,6,9-PeCDD N.D | 003 | 008 | ND | 22 | 1,2,89-TeCDF ND | ND | ND | ND
22 | 1,2,4,6,7/1,2,4,8,9-PeCDD 002 | 0.19 | 0.30
23 | 1,2,3,4,7-PeCDD ND | 003 | 013 | N.
24 | 1,2,3,4,6-PcCDD ND | 0.01 | 004 | ND | 23 | 13,4,6,8/1,2,4,6,8-PeCDF 0.03 | 122 | 110 | 020
25 | *1,2.3,7,8-PeCDD ND | 023 | 022 | 003 | 54 | 2,3,4,7,9-PeCDF ND | ND | 0.2 | 0.03
26 | 1.23,6,7-PeCDD ND 1004 | ND | ND | 95 | 1236,8/1,24,7,8/1,3,4,67/1,2,4,6,7/13,4,7,8-PeCDF | 0.04 | 0.92 | 130 | 0.27
1.2,3.8,9-PeCDD 26 | 1,3,47,9/2,3.4,69-PeCDF ND | 006 | 0.15 | 0.04
27 | 1,2,4,7,9-PeCDF ND | ND | 0.03 | 0.00
1,2,4,6,7,9/1.2,4.6,8,9-1xCDD ] ] 56 | 28 | 1,3,4,69/2.346,8/12,4,69/1,2,34,7/1,2,3,4,6-PcCDF | 0.01 | 0.32 | 0.52 | 0.11
29 | 1,2,3,4,6,8-HxCDD ND [ 035 | 134 | 012 | 29 | 1,2,3,4,8-PeCDF N.D | ND | 0.08 | ND
30 | 1,2,3,6,7,9/1,2,3,6,8,9/12,3,4,69-HxCDD 0.08 | 2.64 | 2.96 | 042 | 30 | *1.2.3,7,8-PeCDF N.D | 0.07 | 021} 0.0
31| *1,2,3,4,7,8-HxCDD ND | 042 | 026 | 0.05 31 1,2,3,6,7-PeCDF N.D | 0.06 | 0.14 | 0.04
32 | *1.2,3,6,7,8-HxCDD ND | 077 | 053 | 006 | 32 | 2,3,489-PeCDF N.D | 009 | 0.19 ] 0.03
33 | 1,2,3,4,6,7-HxCDD ND | 0.10 | 0.19 | 0.01 | 33 | 1,23,7.9-PeCDF ND | ND | ND | N.D
34 | *234,7,8/1,2,4,8,9/13.4,8,9/12,3,6,9-PcCDF N.D | 0.08 { 025 | 0.04
135 | 2,34,6,7-PeCDF 0.01 | 0.16 | 030 | 0.05
36 | 1,2,3,4,9-PeCDF ND |ND | ND | ND
1,2,3,4,6,7,9-HpCDD 37 | 1,2,3,8,9-PeCDF ND | ND | 002 | ND

HpCDD

52
53
54
55

1,2,3,4,6,8-HxCDF
1,3,4,6,7,8/1,2,4,6,7,8-HxCDF
1,3,4,6,7,9-HxCDF
1,2,4,6,7,9-HxCDF
1,2,4,6,8,9-HxCDF
1,2,3,4,6,7-HxCDF
#1,2,3,4,7,8-HxCDF
*1,2,3,6,7,8-HxCDF
1,2,3,4,7,9-HxCDF
1,2,3,4,6,9-HxCDF
1,2,3,6,7,9-HxCDF
1,2,3,6,8,9/%2,3,4,6,7,8-HxCDF
*1,2,3,7,8,9-HxCDF
1,2,3,4,8,9-HXxCDF

*1,2,3,4,6,7,8-HpCDF
1,2,3,4,6,7,9-HpCDF
1,2,3.4,6,8,9-HpCDF
*1,2,3,4,7,8,9-HpCDE

0.03
N.D
ND
N.D
N.D
0.02
0.01
N.D
ND
ND
ND
N.D
ND

1.57
N.D
0.02
0.51
0.08
0.14
0.16
N.D
N.D
0.07
0.15
ND
0.02

2.03
0.03
N.D
0.45
0.22
023
0.26
0.02
N.D
0.06
0.20
ND
0.03

0.22
N.D
N.D
0.05
0.03
0.04
0.03
ND
ND
N.D
0.03
ND
N.D

cf *:23,78-substituted congener
Uel : Ucluelet,

N.D : non detection
Saa : Saanich, Van : Vancouver,

Sid : Sidney
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1156 A - Feg

(b) soil (pg/g, d.w)

No Congener Ucl Van | Sid | No Congener Ucl | Saa | Van | Sid
1 | 1,3,6,3-TeCDD 045 432 | 073

2 | 1,379-TeCDD 0.29 206 | 050 | 1| 1,3,6.8-TeCDF 025 | 081 | 139 | 0.25
3 | 1,3,69-TeCDD 0.03 035 | ND | 2 | 1.4,68-TeCDF 014 | 126 | 069 | 0.14
4 | 1,3,7,8/14,6,9/1,2,4,7/1,2,4,8-TeCDD 0.16 220 | 022 | 3 | 2468-TeCDF 831 | 1261 | 284 | 831
S | 1,2,4,6/1,2,4,9-TeCDD 0.04 020 | ND 4 1,2,4,7/1,3,4,7/1,3,7,8-TeCDF 0.69 | 2.72 | 449 | 0.69
6 | 1,2,68-TeCDD 0.03 045 | ND | 5 | 1,3:46/2,3,68-TeCDF 017 | 073 | 110 | 017
7 | 1,4,7,8-TeCDD ND . 0.15 | ND | 6 | 1,3,6,7-TeCDF 0.14 | 067 | 094 | 0.14
8 | 1.2,7.9-TeCDD 0.04 050 | Np | 7 | 1,3,4.8-TeCDF 019 | 390 | 087 | 0.19
9 | 1,2,3,4/1,,3,6/12,69-TeCDD 0.05 091 | 006 | 8 | 13.7.9-TeCDF : 017 1 ND | 148 | 0.17
10 | 1,2,3,7/1,2,3,8-TeCDD 0.10 0.80 | 0.08 | ¥ | L268-TeCDE 021 1.807 | 157 | 021
11 | *23,7,8-TeCDD 0.02 031 | ND | 10| 1,2,4,8TeCDF 030 | 130 | 199 | 030
12 | 1,2,3,0-TeCDD 002 | ND | 019 | Np | 11 | 1,4,6,7/14,7,8-TeCDF 019 | 033 | 112 | 0.19
13 | 1,,78-TeCDD 0.03 037 | np | 12| 1,3,691,.2,3,7/2,4,6,7-TeCDF 041 | 701 | 290 | 041
14 | 1,2,67-TeCDD 001 | ND | 013 | NDp | 13 | 2349/12,3,6/14,69/1,2,38-TeCDF 053 | 210 | 357 | 053
15 | 1,2,8,9-TeCDD 0.12 0.12 14 | 1,2,3,4-TeCDF 0.17 } 0.67 | 0.67 | 0.17

15 | 1,2,7,8-TeCDF 032 | 121 | 212 | 032

16 | 1,3,49-TeCDF ND | ND | ND | ND
17 }’3’:’2’&?(’:%9-%@]) 003 | 032 | 054 | 09 | |1 | LBSTTECDF peoll Boidl IS
2546, : - : - 18 | *2,3,7,8/23,4,8/2,3,4,7/2,3,4,6/1,2,4,6/1,249-TeCDF | 0.84 | 2.96 | 5.06 | 0.84
18 | 1,2,3,6,8-PeCDD 025 | 299 | 295 | 037 | g | 5y pong 040 | 120 | 268 | 040
19/] 1,247,8-PeCDD 000 1 095 1 118 1 015 4 9 | 15 60/3.4.6,7-TeCDF 021 | 074 | 151 | 021
20 { 1,2,3,7,9-PeCDD 016 | 251 | 196 | 021 | 51 | |53 0 TeCDF xp | ND | ND | ND
21| 1,2,3,6,9-PeCDD 003 | 016 030 | ND | 55 | 15 80.TeCDF ND ND
22 | 1,2,4,6,7/1,2,4,8,9-PeCDD 0.07 | 065 | 1.12 | 0.16 T ’ ]
23 | 1,234,7-PeCDD 009 | 1.14 | 088 | ND
24 | 1,23,4,6-PeCDD 003 | ND | 022 | ND :
25 | *1,2,3,7,8-PeCDD 0.06 ND | 079 | 012 | 23 | 1,3,4,6,8/1,2,4,6,8-PeCDF 045 | 55.85 | 839 | 038
26 | 1,2,3,6,7-PeCDD 003 | 024 | 032 | ND | 24 | 234,7,9-PeCDF 0.12 1 036 | 063 | ND
1,2.3.8.9-PeCDD 25 | 1,2,3,6,8/1,2,4,7,8/1,3,4,6,7/1,2,4,6,7/1,3,4,7,8-PeCDF | 095 | 24.66 | 6.20 | 0.39
2 | 1,3,4,7,9/2,34,69-PeCDF 0.14 | 095 | 075 | ND
- 27 | 1,24,7,9-PeCDF 003 | ND | 014 | ND
1,2,4,6,7.9/1,2,4,6,8,9-HxCDD 28 | 1,3,4,6,9/2,3,4,6,8/1,2,4,69/12,347/12,34,6-PeCDF | 0.44 | 731 | 256 | 0.16
29 | 1,2,3,4,6,8-HxCDD 0.69 | 7.99 | 7.51 | 1.26 | p9 1,2,3,4,8-PeCDF 0.08 | 030 | 036 | ND
30 | 123.67,9/1,03,689/123469-HxCDD | 087 | 13.65 (3278 232 | 39 | *123.78.PeCDF 017 | 061 | 1.12 | ND
31| *1,234,7,8-HxCDD 0.08 | 0.00 | 099 | 019 | 31 | 12367-PeCDF 0.03 | 038 | 069 | ND
32 | *1,2,3,6,7,8-HxCDD 0.23 460 | 7.20 | 0.51 32 | 2,3,4,8,9-PeCDF 0.18 | 262 | 098 | ND
33 | 1,2,3,4,6,7-HxCDD 0.10 | 066 | 0.52 | 0.12 33 | 1,2,3,7,9-PeCDF ND { ND | ND | ND
34 | *1,2,3,7,8,9-HxCDD 0.16 34 | *2,3,4,7,8/1,2,4,8,9/1,3,4,8,9/1,2,3,6,9-PeCDF 021 | 151 | 126 | 0.08
35 | 2,34,6,7-PeCDF 025 | 559 | 1.69 | 0.11
36 | 1,2,3,4,9-PeCDF 0.02 ND | ND

1,2,3,4,6,7,9-HpCDD
36 | *1,2,3,4,6,7,8-HpCDD 3.11 | 79.66

37| 1,2,3,8,9-PeCDF 0.02 ND

1,2,3,4,6,8-HxCDF

39| 1,3,4,6,7,8/1,2,4,6,7,8-HxCDF 0.57 12479 | 11.20 | 0.50
40 | 1,3,4,6,7,9-HxCDF 002 | ND [ 012 | ND
41 | 1,2,4,6,7,9-HxCDF 0.03 | 039 | 028 | ND
42 | 1,2,4,6,8,9-HxCDF 0.20 [ 1591 | 11.74 | 0.29
43 | 1,2,3,4,6,7-HxCDF 0.14 | 049 | 067 | 0.11
44 | *1,2,3,4,7,8-HxCDF 017 | 137 | 130 | 0.08
45 1 *1,2,3,6,7,8-HxCDF 013 | 192 | ND | 0.09
46 | 1,2,3,4,7,9-HxCDF 002 | ND | ND | ND
47 | 1,2,3,4,6,9-HxCDF 002 | ND | ND | ND
48 | 1,2,3,6,7,9-HxCDF 003 | 165 | 052 | ND
49 1 1,2,3,6,8,9/*2,3,4,6,7,8-HxCDF 0.12 | 2.09 | 1.07 | 0.08
50 | *1,2,3,7,8,9-HxCDF 001 | ND { ND | ND

1,2,3,4,8,9-HxCDF

*1,2,3,4,6,7,8-HpCDF

53 | 1.2,3,4,6,7,9-HpCDF 005 | 0.56 | 057 | ND
541 1,2,3,4,6,8,9-HpCDF 0.86 | 32.20 | 36.75 | 1.39
55 | *1,2,3,4,7,8,9-HpCDF 007 | 097 | 083 | ND

cf 1 2,3,7,8-substituted congener, N.D : non detection Ucl : Ucluelet,

Saa : Saanich, Van : Vancouver, Sid : Sidney
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