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Concentration Distribution of PCBs in Soil Around Industrial Complex and
Relationship with PCBs Sources
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ABSTRACT : To investigate the relationship between PCB sources and concentration level in soil, PCBs concentration of 8 soil samples
around Shiwa industrial complex were measured. The concentration of PCBs in soil samples were ranged from 2.43 to 274 ng/g dry
(0.116 to 60.5 pg WHO-TEQ/g dry) and off-gas were ranged from 48.6 to 2872 ng/m3(0.00150~15.2 ng WHO-TEQ/m’); these are similar
levels with results of previous study in Korea. The homologue patterns in soil samples were varied from sample to sample, but isomer
patterns were very similar with each other. The two principal components were extracted by Principal Component Analysis(PCA) of 8 soil
samples and cumulative factor loading was 95.7%. As the result of PCA, it could be expected that PCBs in soil samples of this study were
more affected by PCB products than combustion process and mostly affected by already-known sources.
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Fig. 1. Sampling sites of soil and off-gas samples.
AHEEAR, BE FE2AE oA ER g o835t T
g AAGE T AEsden mdE FAFE FPs] oF
91 71 LHS wASHh

23. 717124

EE PCBs o]4dAE &d3A 24 5 Ues 2
EABHA 7] dE PCBsE &2 - F3aly] Astd 2F
F olde ZAL WISt AHESh, £ dT7ME 9

2% 5 DB-SMS UL AHg3tel PCBs £4¢ $334
t}. B4717]= HP6890/MATO5XP(Thermo Finnigan)& A}-&
SR, SuF SFEY AT 2 A& g ol8HI A
= EI-SIM(Electron Impack/Selected Ton Monitoring)§ .2
10,000 ol4te] EalsolA PCBsel Mol BHS
39t} Table 191 HRGC/HRMSE AAIE 717184 24
vrehd e,

flo

24. SAHHN M

A2 AR 8 oA FEEM(Principal Component
Analysis; PCA)T #3424 (Cluster Analysis)2 #7 <83
QWA g ol&FHE BAY otk FHERAL
I AA e ol &= 1, #RA BRdPe % S
AZA o)LV F) B3 tEWEEwstFa(Polycy-

Table 1. HRGC/HRMS condition

Instrument HP 6890 Series
Injector Splitless

Carrier gas He, 1 mL/min
Injected sample vol. 1 uL

column DB-5MS

75C(hold 1 min) - 40C/min - 190°C(hold
0 min) - 1°C/min - 240°C(hold 0 min) - 10°C/
min - 275C(hold 6 min)

MAT95XP, Thermo Finnigan

lonization mode Electron Impact(EI)

Detection mode Selected Ton Monitoring(SIM)

Tonization voltage 35 eV,

Ionization current 380 vA

Acceleration voltage 4770 V

Resolution >10,000(5% valley)

Temp. program

Instrument
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Table 2. PCBs concentration distribution in soil
(Unit : ng/g dry, Co-PCBs : pg WHO-TEQ/g dry)

Homologue HS-1 HS-2 HS-8 HS-12 HS-14 HS-17 HS-20 HS-5

1CB 0.0180 0.0233 0.0696 0.0158 0.423 0.0154 0.0968 0.0566

2CB 1.03 1.54 1.29 0.919 28.4 0.470 8.22 0.597

3CB 2.20 2.46 4.09 1.91 18.3 0.899 2.20 1.52

4CB 0.397 0.948 9.50 0.521 62.0 0.350 3.53 1.10

5CB 0.0991 0.294 46.5 0.140 36.9 0.160 6.58 1.02

6CB 0.168 0.431 161 0.184 53.0 0.383 11.3 1.86

7CB 0.0243 0.0886 44.4 0.0431 6.67 0.104 2.70 0.126

8CB 0.0112 0.0342 4.39 0.0153 1.58 0.0200 0.570 0.0131

9CB 0.00514 0.00968 0.409 0.00707 0.611 0.00685 0.269 0.0547

10CB 0.0125 0.109 2.58 0.0128 1.11 0.0247 0.790 0.0931

Total 3.97 5.93 274 3.76 209 243 36.2 6.44

#77 0.000586 0.00365 0.105 0.00113 0.353 0.000867 0.0339 0.00511
#81 0.000102 0.000485 0.0224 0.000164 0.0300 0.0000857 0.00544 0.000848

#126 0.127 0.403 54.5 0.103 15.8 0.175 5.94 0.870

#169 0.00843 0.0159 0.268 0.00389 0.480 0.00232 0.261 0.000

#105 0.00110 0.00409 0.895 0.00166 0.540 0.00249 0.000 0.00830

#114 0.000611 0.00196 0.225 0.000915 0.218 0.000686 0.308 0.000

Co-PCBs #118 0.00106 0.00273 0.733 0.00169 0.588 0.00148 0.0743 0.00829
#123 0.000136 0.000628 0.0276 0.0000937 0.0408 0.000121 0.0855 0.00268

#156 0.000882 0.00260 2.44 0.00125 0.352 0.00228 0.0711 0.0445

#157 0.000969 0.00170 0.607 0.000823 0.0629 0.00133 0.0294 0.0163

#167 0.000413 0.00132 0.6582 0.000619 0.175 0.00132 0.0359 0.00693

#189 0.000155 0.000397 0.0582 0.000149 0.0183 0.000145 0.00732 0.00112

Total 0.141 0.439 60.5 0.116 18.7 0.188 6.86 0.964
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