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The Concentration and Distribution of PCDDs/PCDFs in Soil Samples of Busan Area

Jae-Eun Jeong " Tae-Uk Jeong Eun-Jeong Cho  Hwa-Seong Ji | Jae-Hun Bin and Hong-Sik Cheigh

Dioxin Analusis Center

Abstract

Soil samples were collected to analyze polychlorinated dibenzo-p-dioxins and dibenzofurans(PCDDs/PCDFs) in 23
different site of Busan area. Total concentration of PCDDs/PCDFs ranged from 0.082 to 194.232 pg I-TEQ/g in soil samples.
According to the land use, the average concentration ranged from 1.417 to 51.506 pg I-TEQ/g in soil samples. The average
concentration of PCDDs/PCDFs in metal refinery area(Al) showed highest value with 51.506 pg I-TEQ/g and those of
industrial area(A2), waste treatment area(A3), incoming area of waste water(A4), scrap iron loading area(AS), traffic facility
area(A6) and metal mine(A7) area were 24.807, 20.670, 4.208, 4.076, 3.768 and 1.417 pg I-TEQ/g, respectively.

The distribution of PCDFs was higher than that of PCDDs in all sampling sites except A2, A3 site. And the distribution of

2,3.4,7,8-PeCDF was higher than the other congeners.
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Table 1. Sites of soil sampling in Busan
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SEZA09 (2 BEEL, 233
SEAELAA(I YK 28 tEtAl 2, e Al 2
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Fig. 1. Photograph of HRGC/HRMS.

toluene, acetone, nonane S22 X5 tlo| 24 B8
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& AHg-ske o

AsFA 28 1222 (Calibration standard solution,
CS1 €S2, CS3, CS4 4 CS5H), AAE E&FE7 (Labelled
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HxCDD) 5% Wellington Laboratories Co.(USA) Al&&
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acetone 2= 10M} 34 sfo] ARG 1eal 7171 RA &
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Table 2. Condition of gas chromatography

Descriptor

Condition

Instrument
Column
Carrier gas
Injection mode
Inlet temp.

Oven ramping

HP 6890

SP-2331(60m X 0.25mm ID X 0.2um film thickness)
Helium 1.0 mL/min

Splitless mode

260TC

Initial temp. 100C (5min,)
5T /min., — 260T (36min.l

20 C /min, — 200C (7min.)
10 C /min, — 270T (2min,)

Injection volumn 2 1l

Table 3. Condition of mass spectrometry.
Descriptor Condition
Instrument Autospec Ultima
Source temp. 260 T
Electron energy 35.0 eV
Resolution 10,000 o] &

Tonization mode
Selected [on Mode (SIM)
Interface temp.

— Capillary line 1

— Capillary line 2

— Re—entrant

— PFK septum

Electron lonization Positive Mode (E1+)
M+ and M+2 or M+2 and M+4

260T
260TC
260TC
160T




Table 4. Average concentrations of Dioxins in soil samples (2005~6)

171

A4

H==5% (pg/g

=24d=

Vs% (pal-TEQ/g

SEA ™27
ABH T bR Y

H7I =& ME =R

S: 253~

435 ~ 5,735.4 (1587.6)
206.4 ~ 483.7
9,720.1

SEHIYR A 30.1~132,068.1(13969.8) * 0.082~156.446 124.807)*
SEHA+RAR< 42,6 ~ 671.2 (356.9) 0.482 ~ 7.934 (4.208)
DAEAA#HEXA 185 ~ 397.6 (208.1) 0.338 ~ 7.198 (3.768)
=5EL4 36.3 ~— 575.1 (189.6) 0.417 ~ 2.805 (1.417)

0.849 ~156.753 (51.506)
3489 ~ 4.664 (4.076)
0.334~194.232 (20.670)

(345.11
1949 5)

Ha

189.6~ 13,969.8 (2,515 .2)

1.42 — 51.506 115,779}

* min ~ max(average)

Table 5. Concentrations of Dioxins in soil samples (2005~6)

(%] : pg I-TEQ/g)

pafe R A& 20054 = 2006 & B
nas e 4.290 5.208 4.749
2=/ 156. 446 19.212 87.829
smwzo x| ol =438 1.048 3.959 2.503
=BT 0.082 0.972 0.527
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e sy A7 1.509 1.696 1.602
HAZ1E AA, e s=wg A e 0.325 1.157 0.741
EAAA A Al 3.332 24,633 13.983
Adg 194,232 77.786 136.009
Pt R =N 6.331 0.796 3.563
|38} At U, 7HE 9 02 AR S AXH 717 ES S At AR
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Fig. 2. Concentrations(I-TEQ) of Dioxins in soil from Busan.
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Fig. 3 Concentrations(pg/g, dry wt) of Dioxins in soil from
Busan.
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Fig. 4. PCDDs/PCDFs congener profiles of soil samples.
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Fig. 5. Distribution ratio of PCDDs/PCDFs congener in soil
samples from high concentration areas.
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Fig. 6. Distribution ratio of PCDDs/PCDFs congener in soil
samples from low concentration areas.
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Fig. 7 Distribution ratio of PCDDs/PCDFs (I-TEQ)
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Fig. 8. PCDDs/Fs congener profiles of soil samples from landfill
and incinerator area.
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Fig. 9. PCDDs/PCDFs congener profiles of soil samples from
high concentration areas.
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Fig. 10. PCDDs/PCDFs congener profiles of soil samples from
low concentration areas.
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Fig. 11. Distribution ratio of PCDDs/PCDFs. (pg/g, dry wt)
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Table 6. Comparison between dioxin concentrations of surface soil and those of subsoil at waste treatment areas (2006)

A& BE(pg 1-TEQ/g) A E (pg 1- TEQ/9)
2o T R 12,418 195. 900
S8 oldBA 1.257 2.824
mMEAg Aoy s 1.387 1.014
exTugE 1.157 0.581
MmgE 0.79 0.545
B 3.403 40.173
il 2o A 7 Az E 1.696 7.342
2z (FZ)E A 24,633 25, 268
BT 16. 165 16. 305
BT 6.192 33.353
%) o x| o o 22X o
100 100
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Fig. 12. Distribution ratio of PCDDs/PCDFs congener in soil
samples from waste landfill areas.
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