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Toxicity and Influencing Factors of Chlorine Dioxide to Chironomid Larvae
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Abstract: The toxic effect of chlorine dioxide to the different instar larvae of chironomid was studied using raw water as test sample.
Furthermores the effect of temperature and contact time on toxicity of chlorine dioxide was observed. It was found that chlorine dioxide
possessed significantly toxic effect: and the LCs, value of chlorine dioxide to the 4th instar larvae was 0.41 mg/L.(24 h). The toxicity of
chlorine dioxide declined with the development of instar larvae. The Ist instar larvae was most sensitive to chlorine dioxide among the four
instars, and the LCsy value of chlorine dioxide to the 4th instar was 1.78 times of that of the 1st instar larvae. Temperature was proved to have
significant positive effect on chlorine dioxide toxicitys and the toxicity at 30°C was 2. 16 times of that at 15°C . The toxicity of chlorine dioxide
was significantly improved with the contact time increasing from 12 h to 24 h, while it did not make much difference with the contact time
increasing to 36 h.
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Table 1  Water quality of test sample
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Fig.1 Toxic effect of chlorine dioxide to the different

instar larvae of chironomid
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Table 2 Toxicity of chlorine dioxide on different instar larvae of chironomid(24 h)
4y SR U e IR BEERERCR LCsp(95% EAR M) /mge L~ IR
1 y = 3.704x + 7.382 150.06 "~ 0.23(0.17~0.31) 1.78
2 y = 4.498x + 7.487 257.74° " 0.28(0.22 ~0.36) 1.46
3 y = 3.568x + 6.464 1497.00" * 0.39(0.28 ~0.54) 1.05
4 y = 3.581x + 6.375 609.24" * 0.41€0.26 ~0.65) 1.00
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Fig.2  Effect of water temperature on mortality of the 4th instar larvae
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Table 3 Toxicity of chlorine dioxide on the 4th instar larvae of chironomid at different water temperatures(24 h)

i BE1C B EH BEERRCH LCso(95% AR M) /mge 1! /L
15 y = 3.089x + 5.541 58.48" " 0.67€0.46 ~ 0.97) 1.00
20 y = 3.508x + 6.168 168.43" * 0.46(0.33 ~ 0.65) 1.46
25 y = 3.581x + 6.375 609.24" 0.41€0.26 ~ 0.65) 1.63
30 y = 3.744x + 6.789 59.76" " 0.31€0.22~0.42) 2.16
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Table 4  Toxicity of chlorine dioxide on the 4th instar larvae at different contact time
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24 y = 3.581x + 6.375 609.24" " 0.41€0.26 ~ 0.65) 1.56
36 y = 3.608x + 6.424 150.85" " 0.40€0.29 ~ 0.56) 1.60
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