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Characteristics of PCDD/Fs Deposited on Pine Needles

Man Young Chun'

Department of Environmental Engineering, Hankyong National University

ABSTRACT : The characteristics of PCDD/Fs were studied when accumulating on 1 to 4 year old pine needles that were used as passive
samplers of atmospheric POPs. The rate of concentration increase was linear in lower(tetra- through hexa-) chlorinated PCDD/Fs, but higher
(hepta- and octa-) chlorinated homologue concentrations did not increase with needle age. The lower were in gas phase and the higher in
particles. Photodegradation rates of PCDDs on pine needles were similar to PCDFs, higher chlorinated PCDD/Fs tend to photolyze quickly.
Therefore it is recommended that the younger needles should be collected to avoid errors from the depositional accumulation rates and
photodegradation, and that, when comparing local concentrations of PCDD/Fs, needles of same age should be collected to reduce the errors.
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Table 1. HRGC/HRMS conditions for determination of PCDD/

Fs

HRGC HP5890

Injector Splitless

Carrier Gas He(25 psi, 35 cm/sec)

Injection Volume |1 uL

Column DB-5(60 mx0.25 mm LDx0.1 um film thickness)
Temp. program 100°C(2 mins) 200°C(20°C/min, 0 min)

215°C(1°C/min, 7 mins) 300°C(4°C/min, 3 mins)

Injector Temp. 282°C
HRMS VG-AutoSpec-S

Ionization mode  |EI

Detection mode  [SIM

lonization Voltage |28-35 eV

Accel. Voltage 6-8 kV

Resolution >10,000(10% valley)
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Table 2. Concentrations of PCDD/Fs in pine needles (pg/g d.w)

No Congener 1 yr 2 yrs 3 yrs 4 y1s No Congener Tyr | 2yrs [ 3 yrs [ 4 yrs
1 [1368-TeCDD 035 | 076 | 104 | 190 1 [13,68-TeCDF 017 | 019 | 037 | 065
2 |1,3,7,9-TeCDD 030 | 055 | 08 | 12 2 [14,68TeCDF 0.4 | 024 | 032 | 056
3 [1,3,69-TeCDD 006 | 017 | 020 | 032 3 [24,68-TeCDF 031 | 052 | 066 | 095
4 [1,3,7,8/146911,2,47/1,2,4,8-TeCDD 020 | 044 | 060 | 095 4 [12471,34713,78-TeCDE 055 | 099 | 127 | 189
5 |1,24,6/12,49-TeCDD 005 | ol0 | 015 | 021 5 [1,34,612,36,8TeCDF 015 | 025 | 030 [ 040
6 |1,2,68TeCDD 006 | 011 | 014 | 026 | 6 [1367-TeCDF 015 | 032 { 023 | 043
7 |14,7,8-TeCDD 003 | ND | 006 | 009 7 |1,34,8TeCDF 022 | 036 | 065 | 088
8 [1.2,7.9-TeCDD 008 | 013 | 019 [ o030 8 [13,79-TeCDF ND | ND | ND | ND
9 ]1,234/12,3,6/1,2,69-TeCDD 008 | o016 | o2 | o038 9 [1,268-TeCDF 018 | 032 [ 032 | 050
10 [123,7/1.2,38-TeCDD 002 | 021 | 027 | 046 | 10 [1248-TeCDE 034 | 083 [0m | 112
11| *23,78-TeCDD 005 | 008 | 007 | 013 | 11 [1467/14,78-TeCDF 015 | 022 | 028 | 040
12 [1239-TeCDD 003 | 004 | 005 | 009 | 12 [136912372467-TeCDF 052 | 083 | 101 | 147
13 [1,2,78-TeCDD 007 | 010 | o014 | 018 | 13 [2349/1236/14,69/1238-TeCDE 063 | 106 | 121 | 167
14 |1,2,6,7-TeCDD ND | ND | ND | 007 | 14 [1234-TeCDF 039 | o7 [ 102 | 143
15 [1,2,89-TeCDD 003 | ND | 005 | 007 | 15 [1,278-TeCDE 038 | 0571 [ om4 [ 1m2
S TeCDDs 185 | 278 | 400 | 668 | 16 [1349-TeCDF 003 | ND | 006 | 008
17 [1,26,1-TeCDF 023 | 033 [ 040 | 053
16 [1,2,4,6,8/1,2,4,1,9-PeCDD 091 | 162 | 151 | 267 | 18 |*237823482347234612461249-TeCDF | 116 | 170 | 201 | 276
17 |1,2,4,6,9-PeCDD 000 | 028 | 034 | o04s | 19 [2367TecDF 051 | 072 [ 089 |12
18 [1,2.3,68-PeCDD 020 | o045 | 058 | 081 | 20 [126953467-TeCDF 029 | 041 [ 043 | 059
19 |1,24,7.8-PeCDD 021 | 034 | 039 | 055 | 21 [1,230-TeCDF 002 | ND | 002 | 000
20 [1,23,19-PeCDD 030 | 040 | 046 | o060 | 22 [1289-TeCDE ND | ND [ ND [ 003
21 [1,2,36,9-PeCDD 008 | o | 015 | o8 STeCDFs 653 | 1037 | 13.00 | 18.58
2 [1,246,7/1,2,4,89-PeCDD 028 | 046 | o051 | 069
23 [1,2,34,7-PeCDD 008 | 017 | 019 | 025 | 25 [134,68/1.24,68-PeCDF 056 | 079 [ 117 [ 1.8
24 {1,234,6-PcCDD 00s | 005 | 008 | e10 | 24 [23479-PeCDF 013 | 047 | 025 | 032
25 [*1,23,7,8-PeCDD 017 | 020 | 028 | 032 | 25 |12368124708/134671246713478PCDF | 118 | 164 | 199 | 266
2% [1,2,36,7-PeCDD 009 | 010 | 013 | 017 | 26 [1347923469-PeCDF 017 | 024 [ 029 | 042
27 [12,389-PeCDD 009 | 011 | 014 | 017 | 27 12479-PeCDF 002 | 004 [ 006 | ND
>:PeCDDs 250 | 429 | 507 | 697 | 28 |134,69234681246912347/12346PeCDF | 060 | 079 | 099 | 128
29 [1,2,34,8-PeCDF 008 | 0.1 | 016 [ 021
28 [1,2,4,6,7,9/1,2,4,68,9-HxCDD 196 | 265 | 261 | 317 | 30 |*12378PeCDF 030 | 034 [ 042 | 05
29 [12,3,4,68-HxCDD 096 | 109 | 112 | 125 | 31 [1,2367-PeCDF 020 | 025 [ 035 | 042
30 [1,23,6,7,9/1,2,3,6,89/1,2,34,69-HxCDD 230 | 302 | 307 | 341 | 32 ]23489-PeCDF 0.09 | 028 | 039 | 049
31 [*1,234,78-HxCDD 016 | 021 | 024 | 023 | 33 [12379PeCDF ND | ND [ ND [ ND
32 {*1,2,36,7,8-HxCDD 034 | 042 | 044 | o048 | 34 [*23478/1.2489/1,34,89/1.2369-PeCDF 028 | 034 | 040 | 048
33 [1.234,6,7-HxCDD 017 | 022 | 027 | 028 | 35 [23467-PeCDF 041 | 052 [ 057 [ 070
34 [*1,23,7,89-HxCDD 031 | 028 | 028 | 033 | 36 [12349-PeCDF 002 | ND | 005 | 000
S.HxCDDs 620 | 761 | 804 | 916 | 37 [123.89-PeCDF ND | ND | ND | ND
SPeCDFs 414 | 552 | 709 [ o2
35 11,2,34,6,7,9-HpCDD 404 | 433 [ 402 [ 395
36 [*1,2,346,1,8-HpCDD 200 | 231 [ 202 | 249 | 38 [123468HxCDE 022 | 027 [ 035 | 04l
> HpCDDs 606 | 664 | 614 | 644 | 39 [134:67.8124678-HxCDF 074 [ 093 | 107 | 138
40 [1,34,6,79-HxCDF ND | 004 | ND | ND
37 0CDD [ 433 ] 43¢ [ 412 [ 438 [ 41 |124679-HxCDF ND | 003 [ ND | 04
42 [1,2446,89-BxCDF 004 | ND | 006 | ND
43 [1,2,3,4,6,]-HeCDF 024 | 026 | 035 | 045
44 |*1,2,3,4,78-HxCDE 022 | 020 [ 025 | 028
45 |*1,2,3,6,7.8 HxCDF 0.07 | 09 [ 024 | 029
46 [123,4,7,0-HxCDF ND | ND [ ND | ND
47 {1,2,3,4,69-HxCDF ND | 003 [ ND | 004
48 [1,2,3,6,79-HxCDF ND | N [ 002 [ 002
49 [12,3,6,89/2,3,4,6,7,8-HxCDF 014 | 048 | 020 | 024
50 |*1,23,7.89-HxCDF ND | ND | ND | 003
st [1,23,4,89-HxCDF ND | ND [ 002 | ND
SHxCDFs 177 | 113 | 256 | 307
52 |*12,34,6,78-HpCDE 045 | 056 | 061 [ 067
53 [12,3,4,6,7,9-HpCDE 002 | 004 [ 004 | 004
54 [1,2,34,689-HpCDE 044 | D [ 017 | 016
55 |*1,2,34,7,8,9-HpCDE 003 | 002 [ 003 | 003
SHpCDFs 064 | 060 | 085 [ 091
56 OCDF [ 044 [ 010 [ 015 [ 014
SPCDDs [ 2063 | 2566 [ 2748 | 3362 S.PCDFs [T13.21 [ 1831 [ 2366 | 3192
S.PCDDfFs [ 3384 4397 [ 5113 | 65.54

* 123,78 substituted congener, / : coelution, N.D : not detection
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Fig. 1. Total PCDD/Fs concentration distribution in pine
needles.
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Fig. 2. Profiles of PCDD/Fs homologue in pine needles.
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Table 3. Slope and coefficient of regression line between PCDD/
Fs homologue concentrations and age, and average
annual increased concentration in pine needles

annual average increased

Homologue  Slope  Coefficient(R?) cone.(peg dw.)
TeCDDs  1.6744  0.9590(p<0.05) 1.72
PeCDDs 14170  0.9842(p<0.01) 1.48
HxCDDs 0931  0.9643(p<0.05) 0.99
HpCDDs  0.064  0.0945{p=0.69) 0.13
OCDD  0.0067 0.0056(p=0.92) 0.02
S.PCDDs 433
TeCDFs  3.8794  0.9789(p<0.05) 4,02
PeCDFs 16512 0.9921(p<0.01) 1.66
HxCDFs  0.5050  0.8866(p=0.06) 0.47
HpCDFs  0.1041 0.7846(p=0.11) 0.09
OCDF  0.0067 0.1115(p=0.71) 0.001
SIPCDFs 6.24
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Fig. 3. Relative depositional concentration of older needles to
one year needles.
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