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Characteristics of PCDD/Fs Deposited on Pine Needles and Soil
Man-Young Chun and Hyun-Gu Yeo (Department of Environmental Engineering, Hankyong National University,

Anseong 67, Korea)

ABSTRACT: The aim of this study was to investigate deposition characteristics of atmospheric PCDD/Fs on
pine needles and soil. Concentration of PCDD/Fs on soil were M§Mr than those in pine needles, being 7.4

times for 2PCDDs, 2.3 times for 2, PCDFs, and 5.4 times for

PCDD/Fs respectively. The ratios of the

concentration of each homologue in soil to that in pine needles increased as the number of chlorine atoms
increased. The concentration (%) of each congener to X PCDD/Fs was higher in the one with a small
number of chlorine atoms substituted, such as tetra- to hexa-homologues in pine needle samples and in one
with a large number of chlorine atoms, such as hepta- to octa-homologues in soil samples. Lower-chlorinated
homologues of PCDD/Fs were mainly accumulative deposited in pine needles, whereas higher-chlorinated

ones were on soil.
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Table 1. HRGC/ HRMS conditions for the determination of PCDDY Fs

HRGC HP5890
Injector Splitless
Carrier gas He(25 psi, 35 cm/sec)
Injection volume 1l
Column DB-5 (60.m x 0.25.mm LD. x 0.1.um film thickness)
Temp Oven
100C (2 min)—200C (20°C /min, 0 min)—
215TC (1°C/min, 7 min)—300C (4C/min, 3 min)
Injector
282°C
HRMS VG-AutoSpec-S
Jonization mode EI
Detection mode SIM
Ionization voltage 28~35 eV
Accel. voltage 6~8 kv
Resolution >10,000 (10% valley)
QA/QC PCDD/Fsi= 548 1 =8kt %% ¥ PCDD/Fs congener

PCDD/Fs®] A AZvfET%HE] go|7l o]=9] 3
o]l Znt Ak EFAIHCH, surrogate internal
standard & ©]&38h 35&2 AUFY AlEE HE 93.1%
(76~113%), EYAEE B 86.3%(76~106%) A1 717
o] ZAZ3(detection limit): congener¥ = .0.14~0.76
Method$} EPA method 1(pg/ut)$tt. 71et A% 2
QA/QC+ Environment Canada's613°] 7]%3}] Canada
10894 %% PCDD/Fs 4] wiir el wighv}. Auprel
I B BT 9 Alsela #38te] F 719 A B(dupli-
cate) & RFEo] £33l oM, F A8 Hol Al coefficient
of variation, CV)+¥ congener'# & 1.3~23.2%%t}.
73 o DA

Table 2= 2:tH-el3} =9l 32 PCDD/Fs] ¥
£ veRd Aotk FAH% congeners X127k AAIA12)
FNEM), B¥ & 9 HAE), 5457 ojuFelA
AZHYE EE congenerS(PCDDs 37, PCDFs 56, &
93 congener)& WFCE 33tk 4] Ay} AvpFQlelA
+ % 61(PCDDs 23, PCDFs 38) congener, ESFA EojlA]
+ % 51(PCDDs 22, PCDFs 29) congener’} Z& o] &
G ApFAlollA F 10 congener’t U Bo] HEHE=
t] °] congeners T2 AKX 37} AL tetra-9} penta-
homologue®ll HFHo] STt

> PCDD/Fs &&=

2uelat B9kl 32k S PCDDs w5& 247 551
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Table 2. Concentrations of PCDD/ Fs in pine needles and soil
(pg/g d.w)

No Congener pine soil No Congener pine soil
1 1,3,6,8-TeCDD 0.19 0.73 1 1,3,6,8-TeCDF 0.07 0.11
2 1,3,7,9-TeCDD 0.11 0.50 2 1,4,6,8-TeCDF 0.05 0.05
3 1,3,69-TeCDD 0.06 N.D 3 2,4,6,8-TeCDF 0.13 0.28
4 1,37,8/1,46,9/124,7/1,2,48TeCDD 0.1 0.22 4 12,4,7/1,34,7/13,7,8-TeCDF 0.19 0.28
5 1,24,6/1,2,4,9-TeCDD N.D N.D 5 1,3,4,6/2,3,6,8-TeCDF 0.06 0.05
6 1,2,6,8-TeCDD N.D N.D 6 1,3,6,7-TeCDF 0.05 N.D
7 1,4,7,8-TeCDD N.D N.D 7 1,3,4,8-TeCDF 0.10 0.08
8 1,2,7,9-TeCDD 0.04 N.D 8 1,3,7,9-TeCDF N.D ND
9 1,2,3,4/1,2,3,6/1,2,69-TeCDD N.D 0.06 9 1,2,6,8-TeCDF 0.06 N.D
10 1,2,3,7/1,2,3,8-TeCDD N.D 0.08 10 1,2,4,8-TeCDF 0.13 N.D
11 *2,3,7 8-TeCDD N.D N.D 11 1,4,6,7/1,4,7,8-TeCDE 0.03 ND
12 1,2,39-TeCDD N.D N.D 12 1,3,69/1,2,3,7/2,4,6,7-TeCDF 0.13 0.13
13 1,2,7,8-TeCDD N.D N.D 13 2,3459/1,2,3,6/14,69/1,2,3,8TeCDF 0.18 0.18
14 1,2,6,7-TeCDD N.D N.D 14 1,2,3,4-TeCDF 0.13 0.06
15 1,2,8,9-TeCDD N.D N.D 15 1,2,7,8-TeCDF 0.11 0.07
. TeCDDs 0.50 159 16 1,3,4,9-TeCDF N.D N.D
17 1,2,6,7-TeCDF 0.06 0.09
16 1,2,4,6,8/1,2,4,7,9-PeCDD 030 0.67 18 *2,3,7,8/2,34,8/234,7/234,6/124,6/1,249-TeCDF 0.23 0.31
17 1,24,6,9-PeCDD 0.06 0.09 19 2,3,6,7-TeCDF 0.11 0.15
18 1,2,3,6,8-PeCDD 0.07 0.37 20 1,2,6,9/3,4,6,7-TeCDF 0.05 0.09
19 1,24,7,8-PeCDD 0.08 0.15 21 1,2,3,9-TeCDF N.D N.D
20 1,2,3,7,9-PeCDD 0.04 021 2 1,2,8,9-TeCDF N.D N.D
21 1,2,3,6,9-PeCDD N.D N.D . TeCDFs 1.87 1.95

2 1,24,6,7/1,24,89-PeCDD 0.07 0.16
23 1,2,3,4,7-PeCDD N.D N.D 23 1,3,4,6,8/1,2,4,6,8-PeCDF 0.20 0.38
24 1,2,34,6- PeCDD N.D N.D 24 2,3,4,7,9-PeCDF 0.03 N.D
25 *1,2,3,7,8-PeCDD 0.03 0.12 25 1,2,3,6,8/1,24,7,8/134,6,7/1,2,46,7/1,34,7 8PeCDF 0.27 0.39
26 1,2,3,6,7-PeCDD ND N.D 26 1,3,4,7,9/2,3,4,6,9-PeCDE 0.04 N.D
27 1,2,3,89-PeCDD 0.02 N.D 27 1,2,4,7,9-PeCDF N.D N.D
> PeCDDs 0.67 1.77 28 1,3,4,69/2,34,68/12,4,69/1,2347/1,2,3,4,6PeCDF 0.11 0.16
29 1,2,3,4,8-PeCDF N.D N.D
28 1,24,6,79/1,2,4,6,89-HxCDD 0.56 145 30 *1,2,3,7,8-PeCDF 0.05 N.D
29 1,2,34,6,8-HxCDD 0.12 1.26 31 1,2,3,6,7-PeCDF 0.04 N.D
30 1,2,3,6,79/1,2,3,689/1,2,34,69-HxCDD 0.42 232 32 2,3,4,8,9-PeCDF 0.03 N.D
31 *1,2,34,7,8-HxCDD 0.05 0.19 33 1,2,3,79-PeCDF N.D ND
32 *1,2,3,6,7,8-HxCDD 0.06 051 34 *2,34,7,8/12,489/1,3,489/1,2,3,69-PeCDF 0.04 0.08
33 1,2,3,4,6,7-HxCDD 0.01 0.12 35 2,3,4,6,7-PeCDF 0.05 0.11
34 *1,2,3,7,8,9-HxCDD 0.06 0.51 36 1,2,3,4,9-PeCDF N.D N.D
S HxCDDs 1.28 6.35 37 1,2,3,8,9-PeCDF N.D ND
S PeCDFs 0.85 112

35 1,2,3,4,6,79-HpCDD 0.73 489
36 *1,2,3,4,6,7,8-HpCDD 0.52 4.80 38 1,2,3,4,6,8-HxCDF 0.07 0.17
S HpCDDs 1.25 6.35 39 1,3,4,6,7,8/1,24,6,7,8-HxCDF 0.22 0.50
40 1,3,4,6,7 9-HxCDF N.D N.D
37 OCDD 1.81 21.21 41 1,2,4,6,79-HxCDF N.D N.D
2 1,2,4,6,8 9-HxCDF 0.05 0.29
43 1,2,3,4,6,7-HxCDF 0.03 011
44 *1,2,3,4,7 8-HxCDF 0.04 0.08
45 *1,2,3,6,7,8-HxCDF 0.03 0.09
46 1,2,3,4,7,9-HxCDF N.D ND
47 1,2,3,4,6,9-HxCDF N.D N.D
48 1,2,3,6,7,9-HxCDF N.D N.D
49 1,2,3,6,89/%2,34,6,7 8- HxCDF 0.03 0.08
50 *1,2,3,7,8,9-HxCDF N.D ND
51 1,2,3,4,8,9-HxCDF N.D ND
SHxCDFs 0.46 1.33
52 *1,2,3,4,6,7,8-HpCDF 0.19 1.14
53 1,2,3,4,6,7 9-HpCDF N.D N.D
54 1,2,3,4,6,89-HpCDF 0.15 1.39
55 *1,2,3,4,7,8,9-HpCDF N.D N.D
> HpCDFs 0.34 2.53
56 OCDF 0.10 141
> PCDDs 5.51 40.61 S PCDFs 3.61 8.35
SPCDD/Fs 9.12 4896

*: 23,78 substituted congener, / :

coelution,

SD.:

standard deviation, N.D : no detection
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Table 3. Slope and coefficient of regression line between of F-akgl QIAFE Aol F4 dAES YAE 7 F-&Eo)
concentrations of PCDD/ Fs homologue and age in pine A ekslod 7Lt vkl glsle] A AAEEE AR
eeces of *rA0) 719} Qo] R, Teh} Bl 1%

Homologue Slope Coefficient (R?)
TeCDDs 1.6744 0.9590 (p<0.05)
PeCDDs 1.4170 0.9842 (p<0.01)
HxCDDs 0.931 0.9643 (p<0.05)
HpCDDs 0.064 0.0945 (p=0.69)

OCDD 0.0067 0.0056 (p=0.92)
TeCDFs 3.8794 0.9789 (p<0.05)
PeCDFs 1.6512 0.9921 (p<0.01)
HxCDFs 0.5050 0.8866 (p=0.06)
HpCDFs 0.1041 0.7846 (p=0.11)
OCDF 0.0067 0.1115 (p=0.71)
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