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This study was carried out to survey the pollution of nonylphenol (NP) in surface sediments around
Gwangyang bay and Yeosu sound. NP was suspected chemicals as endocrine disruption.

Gwangyang bay is located on the mid south coast of Korea. It is a semi-closed bay which Yeosu
petrochemical industrial complex, POSCO (Pohang Steel Company) and Gwangyang container harbor are there.

The surface sediments were collected at 135 stations with gravity corer at October, 1999, February, May and
August, 2000. Also, the stream and intertidal sediment were collected at 5 sites at August, 2000.

Concentrations of NP in surface sediments were in the range of 6.89 to 202.70 ng/g dry wt.. Seasonal range
(mean value) of NP is 13.98 to 30.48 (23.46) ng/g dry wt. at October, 10.35 to 54.91 (28.10) ng/g dry wt. at
February, 29.05 to 202.70 (82.32) ng/g dry wt. at May and 6.98 to 83.40 (25.37) ng/g dry wt. at August.

NP was seasonally fluctuated, and the highest mean value and range was detected at May, 2000. NP was
highly distributed in the inner part of Gwangyang bay than Yeosu sound. Concentrations of NP in stream and
intertidal sediments showed the highest value in downstream near Yeosu petrochemical industrial complex and
Yondung stream. It suggests that the source of NP is industrial wastewater and municipal sewage.
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Fig. 1. Map showing the sampling stations.
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Dichloromethane extraction I
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l Hexane extraction

l Il
Clean up |
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| Gc-MSD determination

Fig. 2. Pretreatment procedure of the surface sed-
iment sample.
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Fig. 3. GC-MSD chromatogram of NP (upper : standard 10 ppm, lower : sample).
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Table 2. Analytical conditions of GC-MSD

o) 4] Nonylphenol® 2ol &3t A+

Item Condition
Detector Shimadzu GC-MSD
© (Model GC 17A, MS QP-5050A)
Silica capillary column 007-5(Quadrex Co.)
Column 25 mx0.25 mm LD. 0.25 mm film thickness
(5% methyl, 95% phenyl silicone)
Carrier gas He 99.999%

Carrier gas pressure

51.8 kPa

Injector temperature

250C

Transfer line Temperature

280C

Initial temperature

60°C(1 min)

Temperature rate

15.0C/min

Final temperature

280°C(10 min)

Table 3. Key ion and retention time of NP and surrogate chemicals

Kov |
Material — ey fon (m/2) - Retention time
Quantitative ion Reference ion
NP 177 163, 107 12.42
NP-d4 139 111, 275 13.29

Table 4. Range and mean values of NP in surface sediments

NP (ng/g dry wt.)

1999 October 13.98~30.48 (23.46+5.86)
February 10.35~54.91 (28.10+11.47)
2000 May 29.05~202.70 (82.32+45.03)
surface 6.98~83.40 (25.37£19.91)
August
stream 38.10~1975.26 (661.48+851.91)
¥ () : mean valuetstandard deviation

Table 5. Comparison of the range and mean values of NP with other studies

Location NP References
Great lake ND~37,800(2,961)ng/g dry wt. Bennett et al.'®
Masan bay 113~3890(510)ng/g dry wt. Khim et al?
Venice lagoon 5~42(142)ng/g Marcomini et al.'¥
Strait of Georgia (1,500)ng/g Shang et al®
Gwangyang bay 11.86~102.95(41.07 ng/g dry wt. This study
Yeosu sound 6.98~202.7(38.66) ng/g dry wt. This study
Stream sediment 3810“’1,97526(66148) ng/g dry’ wt. This study
Sumidagawa river 3600~10400ng/g Isobe et al’®
Tyne estuary 30~80(58.75)ng/g dry wt. Lye et al."”
Tees estuary 1,600~9,050(4710)ng/g dry wt. Lye et al'n)
U.S. 30 rivers 2.9~2,960(162)pg/kg Naylor et al.”
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Fig. 4. Seasonal fluctuation of NP in surface sed-
iment of Gwangyang bay and Yeosu sound.
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Fig. 6. Horizontal distribution of NP (ng/g dry wt.) in surface sediments at February 2000.
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Fig. 7. Horizontal distribution of NP (ng/g dry wt.) in surface sediments at May, 2000.
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