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Abstract

Environmental samples contaminated with elemental sulfur(waters 22, sediments 20, crucian
carps 19) collected from Soho Lake during the period of Sep. 1981 to Apr. 1982 were analyzed
for polychlorinated biphenyls(PCBs) and organochlorine insecticides by GLC-ECD.

Elemental sulfur was found to interfere in the residue analysis of environmental samples and
the sulfur was eliminated, prior to analysis, with copper powder. PCBs residues in Soho lake
were temporarily characterized as Aroclor 1254 and were analyzed at minimum detectable quan-
tity of 0.04 ng by derivatizing PCBs to decachlorobiphenyl(DCB).

PCBs were positively detected in all samples and its residue levels in waters, sediments, and
crucian carps were 0.015~0.15 ppb, 0.038~0.088 ppm and 0.091 ppm, respectively. The
residue levels of PCBs in all samples but sediments at central and outlet site of the lake were
higher than those of total p,p’-DDT.

The residue levels of PCBs in waters varied with inlets, i.e. those at right inlet site were three
times of those at left inlet site. The main source of PCBs residues in the environmental samples

of Soho Lake was not evident by present work.
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Fig. 1. Location of Soho Lake and sampling sites
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Table 1. Details of environmental samples collected from Soho Lake
" Sample Sampling sit_e Date of sampling N&_Emv,,,,,
Waters L,R,C and O Monthly collection from Nov. 22 (5 samples/site)
1981 to Apr. 1982*
Sediments L,R,C and O 11/30/81 20 (5 samples/site)
Crucian carps Soho Lake Collection from Sep. 1981 to

5 ( 7~ 9cm)
5 (11~15cm)
5 (16~20 cm)
4 (21~25cm)

Mar. 1982

*Water samples at C site were not collected in Jan. and Mar. 1982
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Table 2. GLC parameters for PCBa, organochl-

orine insecticides and DCB*

Parameter PCBs & organochlorine insecticides

Detector Ni-63 ECD

Column 1.8 mX0. 6 cm (od) U-tube glass
column

Racking 3% OV-1, 5% SE-30 & 5% SE-30

material
/5% QF-1 on Chromosorb W, HP
(80~100 mesh)

Temper- injection port 230°C, column oven

ature 200°C, detector block 275°C

N; flow carrier 70 ml/min

rate

scavenger 20 ml/min
Sensitivity 3.2X10-? afs

*DCB; the same as those for PCBs & organochlorine;
insecticides except packing material (2.5% OV-1)
and column oven temperature (240°C)
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Fig. 3. Typical chromatograms of sediment
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Fig. 5. Chromatograms of water extracts
A : before desulfurization
B : after desulfurization
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Fig. 6. Chromatograms of sediment extracts,
A : before desulfurization
B : after partial desulfurization
C : after complete desulfurization
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Fig. 9. Chromatograms of water extracts
A : before perchlorination
B : after perchlorination
(refer to Table 2 for GLC parameters)
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Table 3. Recovery of PCBs and organochlorine insecticides from environmental samples*
S . Recovery (%) **
amples
_ R «-Endo g-Endo Hepta Hepta. ‘0 Dieldrin PP~ PDP- Dp-
FCBs «-BHC 7-BHC sulfan sulfan chlor epoxide Aldrin Dieldrin DDD DDE DDT
Waters 97 98 100 98 100 67 102 100 105 105 98 102
Sediments 91 94 95 93 96 65 94 97 95 103 95 95
Crucian carps 91 90 88 85 91 61 90 86 90 92 90 88

*average of duplicates
**gpiking level: 0.016~0.5 ppm for organochlorine insecticides, 1.6 ppb~0.5 ppm for PCBs

Table 4. Residues of PCBs and organochlorine insecticides in crucian carps (on fresh weight basis)

Residues in xg/g (ppm)

Size(cm) Organs -
a-Endo” g-Endo . . pp- P~ pp-
PCBs  «-BHC 7-BHC "gjjean “sulfan Dl drin “5pp "hpe Tppr
7~9 Whole 0.12 0.003 0.006 ND* 0. 001 0. 003 0. 003 0.014 0.024
Muscle 0.015 0.002 0.003 ND ND ND T ** 0. 003 0.012
11~15 Viscera 0.28 0.002 0.003 ND ND T 0.001 0.014 0.013
Gills 0.19 0.003 0.004 ND ND T 0.001 0.053 0. 027
Muscle 0.047 0.003 0.004 ND ND 0. 002 T 0.004 0.020
16~19 Viscera 0.32 0.004 0.004 0.002 0. 002 0. 004 0.004 0.035 0.016.
Gills 0.23 0.005 0.005 ND ND 0.003 T 0. 040 0. 020
Muscle 0.031 0.003 0.003 T T 0. 001 0. 002 0. 005 0. 021
20~25 Viscera 0.36 0.004 0.006 T T 0.008 0.012 0.035 0.032
Gills 0.32 0.005 0.004 T T 0.001 0.002 0.052 0.032
*not detected
**trace (<0.001 ppm)
DDTgjc}. Aldrin, heptachlor, heptachlor epoxide;.
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Table 5. Residues of PCBs and organochlorine insecticides in sediments (on air dry weight basis)
Sampling Residues in ug/g (ppm)*
site PCBs «-BHC 7-BHC "‘S‘Lﬁ‘f‘;‘g 5;5}1;13 gfol’;ﬁie Aldrin p,p’-DDD p, p’-DDE p, p’~-DDT-
L 0.038 T**  0.001 T T T T 0.001 0. 001 0.002
R 0. 050 T 0. 001 0.002 T T ND*#* 0.002 0.003 0. 603,
C 0. 088 T T T T T 0.002 0.004 0.009 0.120.
0 0. 080 T T T T T 0.002 0.010 0.008 0.090

*average of 5 replicates
**trace (<0.0005 ppm)
*kxnot detected
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Table 6. Residues of PCBs and organochlorine insecticides in unfiltered waters

Sampling Date of Residues in pg/liter (pph)

site sampling _ ) a-Endo ‘3-Endo Hepta. . , ,
PCBs «-BHC 7-BHC sulfan  sulfan epoxide p,p’-DDD  p,p’-DDE p, p’-DDT

11/28/81  0.020 T*  0.003  0.008 T T T 0.001 0.015
12/30/81  0.015 0.004 0.011  0.005 T 0.001 0. 004 0.001 0.021
1/29/82  0.017 0.003 0.015  0.010 T 0.004 T 0.001 0.034

L 2/26/82  0.036 0.004 0.010 0.011 0.003 ND** ND 0.001 0.016
3/30/82 0.093 T T T ND T ND 0. 002 0.88
4/30/82  0.034 0.003 0.002 T ND T ND T 0.022

""" mean  0.036 0.002 0.007 0.006 T T T 000 016
11/28/81  0.10 0.002 0.005 0.052 0.007 0.00L 0.018 0.003 0.034
12/30/81  0.14 0.001 0.006 0.069 0.009 T 0.027 0.003 0. 056
1/29/82  0.10 0.002 0.005 0.063 0.007 0.001 0. 006 0.005 0.071

R 2/26/82  0.11 0.003 0.008 0.040 0.013 T T 0.002 0.073
3/30/82 0.15 T 0.003  0.005 T T T 0.005 0.98
4/30/82  0.087 0.001 0.005 0.010 T T T 0. 003 0. 042

mean  0.11 0.002 0.006 0.040 0.006 T 0.009 0.004 | 0.21
11/28/81  0.024 0.005 0.012  0.004 T  0.001 T 0. 001 0.013
12/30/81  0.061 0.004 0.011 0.009 T  0.001 0.010 0. 001 0.013

C 2/26/82°  0.065 0.002 0.007 0.009 T T ND T 0.016
4/30/82  0.075 0.002 0.005 T T ND ND 0.002 0.036

" mean  0.056 0.003 0.009 0.006 T T  0.003 0.001 0.020
11/28/81  0.021 0.006 0.015 0.007 T  0.003 T 0. 002 0.023
12/30/81  0.020 0.004 0.007 0.013 0.003 0.001 0.003 T 0.015
1/29/82  0.020 0.003 0.015 ND T  0.001 ND 0.002 0.039

0 2/26/82  0.020 T 0.008 0.016 0.003 T ND T 0.016
3/30/82  0.034 ND  0.001 T ND T ND 0. 002 0.25
4/30/82  0.019 0.002 0.003 T ND ND ND ND 0.013

""" mean  0.022 0.004 0.008 0.006 0.00 0.000 T 000l 0.0

*trace (<0.001 pph)
**not dectected
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Bt A PCBsel B@mAk#nct % p,p’-DDTY
ki) Eokeh. B4 2 p,p-DDTS B&Kiko)
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Table 7. Summary of PCBs and DDT residues in waters, sediments and crucian carps
Residues (ppb)
Samples PCBs/total DDT
PCBs p,p’-DDD  p,p’-DDE  p,p’-DDT  Total DDT

Waters at C 0. 056 0.003 0. 001 0.019 0.023 2.4

Sediments at C 88 4 9 120 133 0.7

Crucian carps 120 3 14 24 41 2.9
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