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Effect of Gamma-ray Treatment on Toxicity of Textile and Pigment Wastewaters
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Abstract

Textile and pigment wastewater samples collected from an industrial complex showed toxic effect on Daphnia magna. For

textile wastewater, 48 h acute toxicity of effluent was not detected while toxic unit (TU) of influent was 1.79. The toxicity of
influent was completely disappeared by gamma-ray treatment at 10 kGy or by suspended solids (SS) removal. In case of
pigment wastewater, both influent and effluent were toxic to D. magna though the effluent satisfied current water quality

standards. Gamma-ray treatment had little effect on the toxicity reduction of pigment wastewater since the toxicity was mainly

caused by metal ions, in particular, Cr(VI). This work suggests the bioassay technique for monitoring adverse effects of
wastewater should be introduced, and also shows the usefulness of gamma-rays as an advanced treatment technique for textile

wastewater.
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Table 1. Physicochemical property of industrial wastewater samples

Textile wastewater Pigment wastewater Discharge permit
Parameters
Influent Effluent Influent Efftuent for ‘Na’ area

pH 8.60 7.74 6.59 8.42 58 - 8.6
TOC 391 34 457 144 -

BOD 402 7.59 612 2.09 <120
COD 727 33 821 39 <130

SS 148 20 746 18 <120

Cr 0.019 0.006 62.24 0.207 <2

Cu 0.040 0.026 0.045 0.058 <3

Fe 0.543 0.206 1.437 1.285 <10

Pb 0.059 0.122 11.51 0.530 <1

Zn 0.063 0.113 0.554 0.038 <5

Units in mg/L unless otherwise noted.
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Fig. 1. Change of physicochemical property of textile waste-
water by gamma-ray treatment: (a) Influent (b) Effluent.
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Fig. 2. Change of physicochemical property of pigment waste-
water by gamma-ray treatment: (a) Influent (b) Effluent.
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Table 2. Acute toxicity (48 h) change of industrial wastewater by gamma-ray treatment

Absorbed dose Influent Effluent
(kGy) ECsy (%)’ TU? ECso (%) TU
Textile wastewater
55.7 1.79 ;
0 (46.8 - 66.6) (150 - 2.14) nd nd
226 442
1 (16.4 - 30.8) (325 - 6.10) nd nd
794 1.26
5 (669 - 91.9) (1.09 - 1.50) nd nd
10 nd nd nd nd
20 nd nd nd nd
Pigment wastewater
0 146 6.86 683 1.46
(8.77 - 26.2) (3.81 - 11.4) (63.8 - 73.1) (137 - 1.57)
| 10.6 9.43 70.7 141
(591 - 17.5) (5.72 - 16.92) (67.2 - 743) (135 - 1.49)
5 114 8.80 70.7 141
(841 - 15.2) (6.58 - 11.9) (672 - 74.3) (135 - 1.49)
0 16.2 6.18 70.7 141
(12,0 - 22.4) (447 - 831) (67.2 - 74.3) (135 - 1.49)
2 15.0 6.67 70.7 141
(113 - 20.3) (493 - 8.87) (67.2 - 74.3) (135 - 1.49)
's0% Effective Concentration
*Toxic Unit
*Not Detected
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