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To investigate concentration and characteristics of Dioxine-like PCBs in soil, Cheongju city, total 28 soil
samples were collected. The total and TEQ concentration of 12 DL-PCBs ranged from 10.82 to 234.84 pg/g
dry weight (mean conc. 65.07) and from 0.002 to 0.399 pg TEQ/g dry weight (mean conc. 0.062), respectively.
These levels are lower or similar that of various soil which were conducted by ministry of environment of
Korea from 2005 to 2007. The TEQ concentration as land use was high as follows; industrial area > green area
> residential and commercial area > farm land. In terms of congener distribution, the congener profile sug-
gested that DL-PCBs sources could be related to commercial products of PCB.
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Yellow Sea

Fig. 1. Map of sampling points in this study.

Table 1. DL-PCBs Concentration and sampling information of this study

DL-PCBs TEF(1998) Conc. TEF(2005) Conc.

No. Point (pg/a-dry) (pz TEQ/g-dry)  (pg TEQ/g-dry) GPS data Land use
1 S-1 25.372 3.689 0.973 E127.29.26, N36.39.54 Residence
2 S-2 63.384 7.752 2.943 E127.30.26, N36.37.51 Residence
3 S-3 10.824 1.705 0.325 E127.30.20, N36.36.48 Green

4 S-4 32.565 4.858 0.977 E127.29.36, N36.36.45 Residence
5 S-5 108.944 14.586 4.909 E127.28.20, N36.37.15 Residence
6 S-6 18.850 1.885 0.883 E127.27.51, N36.37.44 Residence
7 S-7 25.523 3.615 1.078 E127.28.36, N36.37.39 Residence
8 S-8 30.199 255.821 252.810 E127.27.40, N36.38.39 Residence
9 S-9 97.719 13.883 3.808 E127.26.10, N36.38.29 Green

10 S-10 45.894 6.278 1.887 E127.26.24, N36.38.30 Industry
11 S-11 188.319 399.486 378.976 E127.26.59, N36.38.34 Industry
12 S-12 66.521 227.107 243.313 E127.26.25, N36.38.47 Industry
13 S-13 28.298 4.234 1.225 E127.27.22, N36.39.10 Industry
14 S-14 20.889 2.759 0.893 E127.27.0, N36.38.10 School

15 S-15 118.149 240.340 230.418 E127.26.32, N36.38.11 Industry
16 S-16 116.083 18.973 5.050 E127.26.43, N36.38.26 Industry
17 S-17 181.904 287.360 265.295 E127.29.19, N36.38.12 Green

18 S-18 126.351 19.144 4214 E127.29.8, N36.37.55 Green

19 S-19 34.281 4.593 1.505 E127.30.53, N36.37.30 Commerce
20 S-20 42.642 155.584 151.290 E127.25.59, N36.37.30 Green

21 S-21 234.837 29.234 7.788 E127.27.38, N36.37.51 Commerce
22 S-22 12.599 1.894 0.472 E127.25.45, N36.37.53 Commerce
23 S-23 24.473 3.429 0.981 E127.29.31, N36.40.54 Farmland
24 S-24 19.617 2.882 0.745 E127.27.58, N36.37.16 Farmland
25 S-25 76.871 10.646 3.334 E127.25.32, N36.36.41 Farmland
26 S-26 17.579 2.634 0.683 E127.26.31, N36.36.30 Commerce
27 S-27 23.380 3.424 0.870 E127.24.21, N36.37.27 Farmland
28 S-28 29.899 4.681 1.132 E127.26.43, N36.38.26 Green
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Table 2. Condition of instrumental analysis for DL-PCBs

GC HP6890N

Column DB-5MS (60m x0.32 mmx0.25 pm)
Injection Mode splitless

Temperature 75°C (1 min) — 40°C/min — 190°C

program (0 min) — 1°C/min — 240°C(0 min)
— 10°C/min —190°C(0 min)

Carrier gas He, 1 ml/min

Injection Temp.  270°C

Interface Temp.  260°C

MS Finnigan MAT 95XP

Tonization EI Mode

Tonization Voltage 35eV
Detection mode  SIM
Resolution 10,000
Ionization temp.  250°C
Ionization current. 380 pA

<——— Add clean-up STD

- Toluene, 1500 psi, 150°C, 7min, 2cycle
- Transfer solvent (Toluene-Hexane)

ASE

Sulfuric acid

treatment - Shaking 20min, neglect 60min

- Filled : AgNOs;, silica, 44% H,SO; silica
- Elution with n-Hexane

Multi-layer column

- Filled : Alumina

Alumina column - Fr. 1: n-Hexane, Fr. 2 : 25% DCM/n-Hexane

l <—— Add syringe STD
HRGC/HRMS
Analysis

Fig. 2. DL-PCBs Analysis flow chart.
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Fig. 4. Concentration of DL-PCBs by a land use.

Table 3. Correlations between DL-PCBs and other factors

TEQisE9] AL 99% 21277004 24715 0.96
o UEh} B0 fold JuablE denigl
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99% AZT7IOIA] 05002 Aol UEhA et
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E= Kanechlor®} 722 A|E SOl giElo] 27 A4
A 5 A Ankel AX gdsiA ARSE AT

Aroclor = Kanechlor®} 72 A0 2 HE )
239 DL-PCBs7| $ufdo] o|2717K& uf$- thek
star B3¢t AEHHS AXA €k wEbA] DL-
PCBs?] &7 F A5y 2L sjxdshr] e
A& (Aroclor), ¥iE7k= 2 7] 5 ZF EEe] o]
A FEHES vwsks 3lo] F838 Fo] F
Art.

A EF 5 DL-PCBs?] o|Ad&A 4L FHag.
59| YERd nfe} o] FHRA ) AF B YA, &
7BA, B4 9 SwgA] B FARE S el
o] xjoje] E%ke] DL-PCBs 2g¢o] fAKHS 744
o7 HAFAnt

A Ex =2 A3 EW DL-PCBsY] & 4 A
(A~792%) FoIA 58L7F AL T1%E AAEA
ol dAAE R 2w, 118-PeCB7} 45%, 105-PeCB
7} 25%= AAFRNeH, I 202 77-TeCB(14%),
156-HxCB(18%) &2 uElsttl. 20049 =5 3H A+
ARoM= PCBsel 44 AlE T 3lUl Aroclor &

n=28 DL-PCBs DL-PCBs (TEQ) PCDD/Fs PCDD/Fs (TEQ) W. C. L L
DL-PCBs 1

DL-PCBs (TEQ) 0.50" 1

PCDD/Fs 0.31 0.10

PCDD/Fs (TEQ) 0.35 0.27 0.96" 1

W. C. -0.28 -0.28 -0.02 -0.13 1

L L 0.20 0.06 0.21 0.43" 1

“Correlation is significant at the 0.01 level (2-tailed).
“Correlation is significant at the 0.05 level (2-tailed).
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Fig. 5. 12 Congener profiles of DL-PCBs.
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