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Analysis of Organochlorine Pesticides and Polychlorinated Biphenyls
in Sediments for Preparing Standard Reference Material
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We collected sediments from the Nakdong River estuary and Ulsan Bay. The levels of polychlorinated biphe-
nyls(PCBs) and organochlorine pesticides(OCPs) were determined to investigate the availability of SRM and
its homogeneity. The 8 congeners of PCBs and chlordane, p,p'-dichlorodiphenyldichloroethane(DDD), p,p’-
dichlorodiphenyldichloroethylene(DDE), p,p*-dichlorodiphenyltrichloroethane(DDT), dieldrin, hexachlorobenzene
(HCB), and oxychlordane were determined by a capillary column gas chromatography/electron capture detector
system. The environmenta levels of these species and their relative standard deviations are discussed.
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| Sediment, 10 g I

| Soxhlet extraction I

- Concentrating to 1 ml

| Solvent exchange

- Concentrating to 1 ml

- Cooling down to about 50°C

- Moisture Removal with Na2SO4

- Adding 300 ml of 1:1 n-hexane/aceton

- For 4 hours at 60°C (4 ~6 cycles/hour)

Adding 50 ml of n-hexane

’ Copper treatment I 2 g of copper powder

- Concentrating to 1 ml

’ Florisil column

- Concentrating to 1 ml

GC-ECD

- Adding copper powder and shaking

(10 g of Florisil) Activated for 9 hrs at 130°C

- Eluting with 100 ml of diethyl ether/n-hexane(4/96, v/v) at a rate of 5 ml/min
- Eluting with 200 ml of diethyl ether/n-hexane(15/85, v/v) at a rate of 5 ml/min

Fig. 3. Analysis procedure for the determination of organochlorine pesticides in sediments of the Nakdong River.

| Sediment, 10 g I

- Adding 300 ml of 1:1 n-hexane/aceton

| Soxhlet extraction I

- For 18 hours at 60 °C (4 ~6 cycles/hour)
- Cooling down to about 50°C
- Moisture Removal with Na2SO4

- Concentrating to 1 ml

| Solvent exchange I Adding 50 ml of n-hexane

- Concentrating to 1 ml

’ Sulfuric acid treatment I with 5 ml of 1:1 water/sulfuric acid

- Vortex and allow phase separation

- Transferring hexane layer to clean vial

Copper treatment I 2 g of copper powder

- Adding copper powder and shaking

- Concentrating to 1 ml

’ Silica gel column I (2 g of Wakogel S-1) Activated for 9 hrs at 130°C

- Eluting with 250 ml of n-hexane at a rate of 1 drop/sec

- Concentrating to 1 ml

GC-ECD I

Fig. 4. Analysis procedure for the determination of PCBs
in sediments of the Nakdong River using the
Soxhlet extraction.
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- Digested for 1 hr with 150 ml of IN KOH/EtOH solution
- Adding 100 ml of n-hexane and rinsing twice with 50 ml of n-hexane

- Adding 50 ml of n-hexane-washed water, and shake well

Hexane layer I

Adding of 50 ml n-hexane

Adding of 50 ml n-hexane

| Sulfuric acid treatment I

| Silica gel column

Discarded

Washing with 100 ml of n-hexane-washed water, 3 times

ITZ g of Wakogel S-1) Activated for 9 hrs at 1300

Eluting with 250 ml of n-hexane at a rate of 1 drop/sec

GC-ECD

Fig. 5. Analysis procedure for the determination of PCBs in marine sediments of Ulsan Bay using the liquid-liquid

extraction.
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Fig. 6. Average concentrations of 7 organochlorine pesticides
in sediments of the Nakdong River. (ng/g dry
weight)
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Fig. 7. Average concentrations of 8 PCB congeners in
sediments of the Nakdong River. (ng/g dry weight)
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Fig. 8. Concentrations of 8 PCB congeners in the 16
sampling sites of Ulsan Bay (ng/g, dry weight)
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site
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Fig. 9. Total concentrations(ng/g) of organochlorine pesticides
and PCBs, moisture content(%), and TOC(%) in
sediments of the Nakdong River estuary.

Table 1. Percent relative standard deviation(RSD) of OCPs and PCB congeners in sediments of the Nakdong River

S1 S2 S3 S4 S5 S6 S7
PCB 52 42.8 2.85 7.88 4.22 7.30 6.48 4.64
PCB 101 22.0 9.93 7.43 5.22 6.86 3.05 451
PCB 105 18.6 2.63 6.25 9.98 10.2 12.8 7.51
PCB 118 29.2 15.0 7.13 8.25 6.84 9.82 6.16
PCB 138 23.0 104 10.2 7.03 9.89 5.27 4.05
PCB 153 16.2 6.77 6.82 8.83 8.72 9.4 9.85
PCB 170 26.3 22.2 8.05 7.47 10.9 5.98 104
PCB 180 32.6 11.2 11.1 3.36 12.5 4.34 591
Chlordane 34.6 ND 5.31 11.0 16.7 12.9 23.1
DDD 3.63 4.78 24.2 6.68 6.57 24.1 4.70
DDE 13.6 6.35 159 7.24 3.5 10.3 7.05
DDT ND ND 5.44 3.69 9.54 ND 11
Dieldrin ND ND ND ND ND ND ND
HCB 179 7.45 4.65 5.26 16.0 4.37 123
Oxychlordane ND ND 3.84 14.7 ND ND 29.6
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