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Abstract

This study was conducted to investigate the correlation between physicochemical

properties and ecotoxicity in wastewater. Especially, highly polluted wastewaters from 5

types of businesses(hospital, dye, plating, accessory washing and landfill leachate) were

selected. In hospital wastewater, chlorination strongly affected the TU(toxicity unit) due

to the low pH and high concentration of CI. The correlation coefficients of Cu, Pb,
and Cd with TU were 0.26, 0.188 and 0.14, respectively. COD was not strongly
correlated and Cr, Zn, Fe, T-N were not correlated with the TU. A total of 40% of

total samples failed the physicochemical permit limitation of the Water Quality and

Aquatic Ecosystem Conservation Act in Korea, but a TU>4 was observed in over 74%.

These findings demonstrate that ecotoxicity was more proper to manage aquatic

ecological harmful effects than physicochemical properties.
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Fig. 1. Toxicity of pH on Daphnia magna.
Fig. 2. Toxicity of CI' on Daphnia magna.
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Table 1. Toxicity Units and water quality (Unit : mg/L)

Sample COD BOD SS TN T-P ABS n-H Phenol Cr Zn Cu Cd Hg As Pb Cr*" Mn F- Fe TCE E-Coli| TU
1 499 954 135 33.29 0.20 1.13 0.567 ND 0.02 0.02 ND ND ND ND ND ND ND (30 3.2
2 6.3 4.3 <5 9.37 0.46 0.68 ND 0.01 ND 0.05 ND ND 0.02 ND ND ND ND ND <30 5.1
3 205 16 14 1150 1.99 0.61 ND 0.11 0.02 0.02 0.03 ND ND ND ND ND ND ND (30 35
4 349 27.3 48 2634 1.87 051 ND 029 ND ND ND ND 0.002 ND ND ND ND ND ND <30 5.4
5 50.1 3.3 47 16.80 1.35 0.67 ND 1.48 ND 0.08 0.07 ND 0.003 ND ND ND 0.04 0.3 1.02 ND <30 75
Hospital 6 295 6.6 185 2200 246 1.27 ND 0.68 ND ND 0.04 ND 0.001 0.01 ND ND ND 0.3 0.37 ND <30 35
7 9.8 1.3 7 3.83 0.29 0.69 ND ND ND 0.03 000 ND ND ND ND ND ND ND ND (30 4.5
8 86.9 19.5 24 094 0.14 056 ND ND ND 1.18 0.07 ND ND ND ND ND ND 04 ND 480 3.5
9 52.1 11.6 7 2063 5.67 0.68 ND 0.14 ND 0.15 0.15 ND 0.001 ND ND ND ND ND (30 5.1
1| 424.7 138 18 26.65 0.64 0.50 ND 0.03 0.11 ND ND ND ND ND ND 0.17 ND 4.7
2 105.4 20.4 11.5 3.20 0.41 0.87 ND 0.09 0.02 ND ND ND ND ND 0.05 3.50 ND 2.1
Dye 3 43 14 B 1.51 0.09 0.63 ND 0.02 0.05 0.09 ND ND ND ND 0.32 0.08 0.044 6.7
4 56 6.5 <5 1.71 0.08 0.73 ND 0.02 0.84 0.04 ND ND ND ND 0.88 0.85 0.019 5.1
5 74.9 158 22 6.27 0.11 0.36 ND ND ND ND ND ND ND ND 1.46 67.55 ND 2.1
6 11.2 48.2 7.5 1.89 0.12 2.66 ND 0.02 0.09 ND ND ND ND ND ND 0.10 0.028 1.1
7 9.9 102 5 465 0.10 0.66 5.6 0.02 0.30 ND ND ND ND ND 0.12 0.94 0.013 4.7
8 25.4 60.3 7 3.02 0.11 0.20 ND 0.09 2.18 ND ND ND ND ND 0.73 0.58 0.032 7.9
9 | 276.3 18.5 44.5 228.32 3.15 9.2 0.37 ND ND ND ND ND ND 0.10 0.16 1.7
1 2.7 2 1.68 0.06 ND ND ND 0.01 0.23 ND ND ND 7.5
2 443 21.5 67.84 0.36 1.49 ND 0.10 0.06 0.70 ND 12.5
Plating 3 36.8 56 40.85 0.67 0.65 ND ND 0.07 0.07 ND ND ND ND 0.37 3.1
4 23.3 42.5 3.34 0.13 0.22 ND ND 0.02 2.45 ND ND ND ND ND ND ND 14.8
5 4.6 (5 3.13 0.13 0.32 ND ND 0.01 0.30 ND ND 0.12 ND ND ND 0.01 12.5
6 15.8 5,5 18.76 0.04 0.29 ND ND 0.05 0.03 ND 0.00 ND ND ND ND 55
1| 315.4 428 90.44 8.37 3.29 ND ND 14.41 0.58 ND ND ND 3.12 ND ND ND 1.22 16
2 20.2 (5 465 1.08 1.23 ND ND 2.28 0.53 6.7 ND ND 69.80 ND ND ND 5.31 16
3 20 54 6.54 0.82 0.42 ND ND 0.31 0.10 0.25 ND ND 7.95 ND ND 0.2 0.73 12.5
Accessary | 4 | 234.7 239 67.48 18.23 0.96 ND ND 0.27 ND 1.91 ND ND 35.74 ND ND 0.2 0.11 16
Washing 5 113.4 53.5 5053 2.31 0.93 ND ND 1.73 ND ND ND ND 2.67 ND ND 0.2 0.22 5.8
6 27.3 69.5 86.05 97.74 2.56 ND ND 0.11 ND 0.46 ND ND 1.05 ND ND ND ND 8.9
71 176.8 82 7253 32.29 1.30 ND ND 0.06 0.050.17 ND ND 6.79 ND ND ND 0.34 5.9
8 | 145.3 745 33.08 5.70 1.50 6.4 ND 0.93 1.89 0.01 ND ND 3.10 ND ND 0.7 4.15 >16
Landfill 11 317.3 32 20 1300.5 1.07 18.2 0.01 0.01 ND ND ND ND ND ND ND 0.10 04 288 ND 3300 16
Leachate | 2 | 167.6 9.7 13 456.3 1.03 14 001 ND ND ND ND ND 0.06 ND ND 0.24 1.0 1.81 ND 120 | 11.2
3 | 454.2 14.2 444 5.00 7.22 ND 0.11 ND 0.09 004 ND ND 095 ND ND 045 1.9 255 ND (30 >16
Wate'r 130 120 120 60 8 5 5 3 2 5 3 0.1 0.006 0.25 0.5 05 10 15 10 1 3000
Quality
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Table 2. Conversion coefficients of water quality by Water Quality and Aquatic Ecosystem Conservation Act in Korea

Sample COD BOD 8S TN T-P ABS n-H Phenol Cr Zn Cu Cd Hg As Pb Cr® Mn F Fe TCE E-Coli| TU
1104 08 0.1 0.6 0.2 0.2 3.2

2 0.0 0.2 0.1 0.1 0.1 5.1

31 0.2 0.1 0.2 0.2 0.1 3.5

4103 02 04 0.4 0.2 0.1 0.1 0.4 5.4

51 04 0.4 0.3 0.2 0.1 0.5 0.7 0.1 7.5

Hospital 6102 01 02 0.4 0.3 0.3 0.2 0.2 3.5
71 0.1 0.1 0.1 0.1 4.5

8107 02 0.2 0.0 0.1 0.2 3.5

9104 0.1 0.1 0.3 0.7 0.1 0.1 0.2 5.1

1133 1.2 0.2 0.4 0.1 0.1 4.7

2108 02 0.1 0.1 0.1 0.2 0.3 2.1

Dye 3 0.1 0.0 0.1 0.1 6.7
4 0.1 0.0 0.1 0.2 0.1 0.1 0.1 5.1

5106 1.3 0.2 0.1 0.1 0.1 6.8 2.1

601 04 0.1 0.5 0.1 1.1

7101 08 0.0 0.1 0.1 1.1 0.1 0.1 4.7

8102 05 0.1 0.1 0.4 0.1 0.1 0.1 7.9

91 21 02 04 3.8 0.4 1.8 0.2 1.7

1 0.1 7.5

21 0.3 0.2 1.1 0.3 0.2 12.5

Plating 31 0.3 0.5 0.7 0.1 0.1 3.1
41 0.2 0.4 0.1 0.8 14.8

5 0.1 0.1 0.1 0.2 12.5

6| 0.1 0.3 0.1 5.5

1] 24 3.6 1.5 1.0 0.7 2.9 0.2 6.2 0.1 16

21 0.2 0.1 0.1 0.2 0.5 0.2 67.0 139.6 0.5 16

31 0.2 0.5 0.1 0.1 0.1 0.1 2.5 15.9 0.1 12.5

Accessary | 4 | 1.8 2.0 1.1 2.3 0.2 0.1 19.1 71.5 16
Washing 51 0.9 0.4 0.8 0.3 0.2 0.3 5.3 5.8
6| 0.2 0.6 1.4 122 05 4.6 2.1 8.9

7T\ 1.4 0.7 1.2 4.0 0.3 1.7 13.6 59

8] 1.1 0.6 0.6 0.7 0.3 1.3 02 06 0.1 6.2 0.4 »16

Landfill 1124 03 02 21.7 0.1 3.6 0.3 1.1 16
Leachate 2113 01 0.1 7.6 0.1 2.8 0.2 0.1 0.2 0.0 11.2
3135 01 37 0.1 0.9 3.8 0.1 0.3 16




(a) Cu =026 (ps0.01) {b) Pb r2= 0,188 (p=0.05)
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Fig. 3. Correlation between Toxicity Units and (a) Cu, (b) Pb, (c) Cd, (d) COD, (e) Cr, (f) Zn,

(g) Fe, (h) T-N.
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