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Abstract

Chemical substances cause ecotoxicity in petrochemical complex wastewater using Daphnia magna
was investigated in this study. TU(toxicity unit) values of influent of petrochemical complex
wastewater treatment plant were 1.14 to 1.74 (average 1.45) and TU of discharge wastewaters from
twenties petrochemical factories was 0.00 to 11.31 (average 1.51). In properties analysis for influent
of petrochemical complex wastewater plant, most of the heavy metals and hazardous substances
concentration were lower than 24hr-ECs, values, but CI” and Cu concentrations were higher and them
ecotoxicity affecting is expected. Toxicity values by most heavy metals in discharge wastewaters from
twenties petrochemical factories were between minimum ECs, and maximum ECs,. However, toxicity
values by chemical substances such as Na, CI” were more than maximum ECs. The correlation
coefficients (r) between TU and heavy metals such as Cr, As, Cu were high more 0.8, respectively,

and those between TU and Na, CI” were also high than 0.9, respectively.
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Table 2. Culture condition of Daphnia magna
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Table 3. Reliability of the control test for Daphnia magna

Number of test Number of animals

Number of surviving animals  Survival ratio of animals

1,800 100%
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Fig. 1. Sensitivity evaluation of Daphnia
magna of standard substance KoCr,O.
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Fig. 2. TU of petrochemical wastewater using
Daphnia magna.
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Table 4. Properties of petrochemical wastewater

Items Cr Dis. Fe Zn Cu Cd Hg As Pb
Max. | 0012 | 1395 | 0733 | 0.110 ND 0.001 ND 0.082
Igﬂ;fg Min. | 0007 | 0499 | 0165 | 0025 | ND | 0001 | ND | 0.082
Ave. | 0009 | 1116 | 0298 | 0.078 ND 0.001 ND 0.082
ogcpr | Max. | 0700 | 32340 | 4340 [ 0.105 - 0.012 | 19.000 | 5.890
ECso | Min. | 0120 | 6.150 | 0.139 | 0.005 - 0.007 | 0.020 | 4.190
Items cr¥ Ni Ba Dis. Mn F Phenol CN Benzene
Max. ND 0.055 | 0471 | 0.335 | 0634 | 018 | 0.027 | 0.029
I?ggfg Min. ND 0011 | 0046 | 0111 | 0199 | 0158 | 0.021 | 0.029
Ave. ND 0020 | 0138 | 0187 | 0377 | 0176 | 0.024 | 0.029
ogcpr | Max. - 13.200 | 67.140 | 40.000 - 26.300 - 21.900
ECs | Min. - 8.200 | 43.200 | 10.000 - 4.200 - 14.810
Items Se Dichloroethane n-Hexene | Dichloromethane ABS CI"
Max. | 0.040 0.151 1.400 0.070 0.507 | 5,929.0
1?&;?& Min. | 0.001 0.151 1.200 0.025 0.443 | 1,967.0
Ave. | 0.017 0.151 1.300 0.051 0.478 | 4,188.2
o4-hr | Max. | 0.870 0.368 0.066 0.2050 - 3,641.0
ECso | Min. | 0.530 0.285 0.030 0.1871 - 2,730.8
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Fig. 3. Na concentration of discharge waste-
waters from 20 petrochemical factories.
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Fig. 4. CI" concentration of discharge waste-
waters from 20 petrochemical factories.
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Fig. 5. SO,% concentration of discharge waste-
waters from 20 petrochemical factories.
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Table 5. Correlation matrix between TU and heavy metals

Cr As Cd Pb Cu Zn Mn Ni Fe Se TU
Cr 1.000
As .896 | 1.000
Cd -.306 | -.286 | 1.000
Pb .255 .004 | -.201 | 1.000
Cu .804 .857 | -.268 | -.041 | 1.000
Zn -.273 | -.353 | -.057 | .276 | -.281 | 1.000
Mn .039 .020 | -.180 | -.207 | .159 | -.027 | 1.000
Ni 442 590 | -.293 | -.063 | .168 | -.203 | -.030 | 1.000
Fe .028 217 | -123 | -.150 | -.233 | -.131 | -.170 | .893 | 1.000
Se .295 .071 | -.148 | -.070 | .009 | -.118 | -.128 | .203 150 | 1.000
TU .837 858 | -.374 | .093 934 | =175 | .076 202 | =217 | .042 | 1.000
Table 6. Correlation matrix between TU and ion substances
Ca K Mg Na Cl SO& TU
Ca 1.000
K -.170 1.000
Mg -.124 -.292 1.000
Na -.210 .900 -.286 1.000
Cl .031 .847 -.390 .952 1.000
SO~ -.158 -.033 417 -.115 -.318 1.000
TU -.212 .819 -.336 .940 921 -.200 1.000
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