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Determination of Endocrine Disrupting Chemicals in
Sum River and Wonju Stream Area

Kee D. Kim'
Department of Chemistry, Sangji Universtgf Usan-dong, Wonju 220-702, Korea

The several endocrine disrupting chemicals (EDCs), such as alkylphenols, bisphenol A and benomyl, in the
Sum River and Wonju stream are determined. The Sum river is merged into Paldang dam which is Seoul city's
drinking water source in South Han River and Wonju stream is Sum river's major tributary. Bisphenol A and
nonylphenol were detected in ppb level. The concentration of benomyl and the rest of 6 alkylphenol turned out
to be under detection limits. The sum of nonylphenol and bisphenol A concentrations (SNB) value was
increased as the Wonju stream goes to the downward until the junction of Sum River. Relatively clean Sum
river decrease the SNB level by dilution, but the SNB level also increased again as the river goes downward
from the junction. The concentration of noxious heavy metals, such as Cd, Cr, As, Pb, and Hg showed no big
differences between upper and lower stream. However, BOD and COD level of the down stream was higher
than those of upper stream, These result implies that the major contamination source of Wonju stream and the
Sum River might be city sewage since alkylphenols are mainly derived from the decomposition of surfactants
such as shampoo and artificial liquid soups.
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4-t-Butylphenol 76.81 0.013 7 9998 Avks 8% 849014 alkylphenol
4-n-Butylphenol 65.36 0.016 bisphenol A, 2|3 benomylS %1__@‘3}95\ 3. okol &3}
i TR MM el dian v 3 4o o1
4-t-Octylphenol 64.10 0.006 alkylphen P% A EHEH AL, nonylphenol
4-n-Heptylphenol 66.97 0.006 9 bisphenol A= 7A9ellA] &g HEE UK Table
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Table 2. Concentrations of organic endocrine disrupting chemicals on each sampling sites (unit=mg/L)
A B C D E F G H I J K L

4-t-Butylphenol ND ND ND ND ND ND ND ND ND ND ND ND
4-n-Butylphenol ND ND ND ND ND ND ND ND ND ND ND ND
4-n-Pentylphenol ND ND ND ND ND ND ND ND ND ND ND ND
4-n-Hexylphenol ND ND ND ND ND ND ND ND ND ND ND ND
4-t-Octylphenol ND ND ND ND ND ND ND ND ND ND ND ND
4-n-Heptylphenol ND ND ND ND ND ND ND ND ND ND ND ND

Nonylphenol ND ND ND ND ND ND 0117 0127 ND ND ND ND
Bisphenol A ND ND 0.039 0.043 ND ND ND 0.079 0246 ND 0.056 0.069
SNB 0 0 0.039 0.043 0 0 0.117 0.206 0.246 0.056  0.069
Benomyl ND ND ND ND ND ND ND ND ND ND ND ND

SNB=Sum of nonylphenol and bisphenol A
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Fig. 1. Sampling sites.
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ABAFAZ]7F 2 K9] FoAFA719F AAJEA] ¢ nonylphenol B bisphenol A7} HEEHTH £ Agd
AL} B} EokS T A= Zlom melr) A ko] NEEAR AEF benomyle AZER] &
As, Cd, C; Hg, Pb 59 #3] 559 w55 St} Nonylphenol E! bisphenol A® =9
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Table 3. Concentrations of ionic species
A B C D E F G H I J K L
As* 032 076 100 162 075 1.03 138 121 170 0.65 169 1.06
Cd* ND 009 001 009 007 010 008 001 003 003 006 0.09
Cr* 101 390 594 492 38 250 725 689 787 326 846 3.10
Hg* 0.06  0.05 0.05 0.05 0.10 0.04 0.03 0.10  0.09 0.08  0.05 0.10
cation  Pb* 018 044 0.26 059 025 0.53 0.45 0.24 1.01 037  0.78 0.38
Ca** 6.62 2660 36.01 2875 2196 2130 12.64 2637 26.63 16.63 1293 21.14
K** 6.91 10.02 5.45 939 875 10.63 1725 10.59 11.01 2.58 16.85 10.61
Mg** 1.87 3.65 5.81 3.60 270 244 1.75 459 484 248 1.84 241
Na** 276 1596 21.13 19.10 1242 2448 2713 4525 47.73 13.01 24.02 2451
e 0.04 096 012 012 008 011 009 011 007 006 009 0.09
NO,** ND 018 046 038 038 032 027 058 145 028 153 065
B+ ND ND ND ND ND ND ND ND 014 ND ND ND
anion PO, ** ND ND ND ND ND ND 166 262 435 ND 211 100
NO,# 1046 1577 1237 1045 1320 755 987 879 972 814 988 1825
Cr=* 2.86 1627 30.46 2609 18.05 24.02 3407 6031 6296 16.00 31.04 33.40
50,%* 627 1364 2060 1645 10.58 17.32 1208 23.05 2311 898 1165 14.44
*: unit=pg/L, **: unit=mg/L.
Table 4. Physical data of sampling sites
A B C D E F G H I J K L
Temp.(°C) 9.60 1250 1860 1910 1740 16.00 1520 16.60 20.20 19.10 20.60 17.50
pH 8.98 7.53 8.12 8.56 8.75 7.71 7.14 7.30 8.19 8.52 8.26 8.83
DO* 11.92 10.89 1090 10.67 13.30 9.24 8.76 891 1156 11.01 1065 13.58
BOD* 0.32 1.10 3.77 4.79 3.33 4.14 11.11 6.40 5.93 1.75 7.96 2.69
TOC* 0.75 1.93 451 4,44 2.95 4.04 9.13 8.85 10.16 2.80 9.49 4.71
CODy,* 1.40 3.50 7.20 7.21 5.70 7.60  10.80 9.80 12.20 4.60 1250 8.30
COD,* 3.60 4.03 11.66 9.40 6.75 856 17.05 1641 17.78 738 16.86  10.20

*: unit=mg/L
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