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Application of Several Bioassays on Evaluating
Toxicity of Municipal Wastewater

HUANG Man-hong, LI Yong-mei, GU Guo wei

(State Key Laboratory of Pollution Control and Resources Reuse, Tongji Universty ,Shangha 200092 ,China)

Abstract : The comprehendve toxicity of influents and effluentsin three municipa wastewater treat-
ment plants with different treatment processesin Shanghai were measured by three bioassays (photol u-
minescent bacteria test , Daphnia magna acute toxicity test and microorganism respirometry tech-
nique) . The results showed that the bioassay based on photoluminescent bacteria is a more stitable
method in tegting the toxicity of municipa wastewater than the other two methods. The results d
demongrated that the toxicity of raw municipa wastewater could be reduced by traditiona activated
dudge process, anoxic/ aerobic process and uni-tank process regectively. Gas chromatography- mass
Pactrometry (GCGMS) anadyss showed that the ref ractory organic substance might be one of the fac
tors caudng the toxicity of efluents.
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Tab.1 Acute toxicity of influentsand effluents in the three municipal wastewater
treatment plants to photoluminescent bacter ia
_ B Hgd /
CODy/ (mg-L " %) BODs/ (mg.L " Y) I % (mg.i'l)
12 2 12 2 12 2 12 2
181 254 70 60 41.51 85.53 0.097 7 0.196 0
54 50 13 15 28.63 - 20.58 0.065 9
345 355 145 110 78.86 92.09 0.190 0 0.210 3
53 34 14 3 14.75 14.61 0.0310 0.040 6
206 227 160 150 45.08 21.95 0.106 0 0.056 7
47 31 21 7 29.75  -41.91 0.069 0
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3 24,48,72 h
Tab.3 Acute toxicity(24,48,72 h) of wasewater amples to Daphnia magna
24 h 48 h 72h
12 2 12 2 12 2
20.0 20.0 20.0 20.0 20.0 20.0
20.0 16.7 20.0 16.7 20.0 16.7
20.0 20.0 20.0 20.0 20.0 20.0
0 0 0 20.0 0 20.0
20.0 20.0 20.0 20.0 20.0 20.0
0 10.0 0 10.0 10.0 10.0
0 3.3 0 3.3 0 3.3
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Tab.4 Inhibition of bioluminescence, Kgfiunt/ Kendagnous @nd CODyp, OF the wastewater samples
12 2
/ % CODy/ (mg-L "% K /K / % CODy/ (mg.L -1 K | K
28.63 31.59 3.268 6 - 20.58 24.14 2.239
14.75 28.86 3.637 5 14.61 28.80 4.086
- 33.35 10.89 2.898 9 -41.91 18.90 2.667
5
Tab.5 Acute toxicity sequence of the wastewater samples
12 2
24 h 1 1 1 5 1 5 1 4 1 3 2 5
48 h 1 1 1 5 1 5 1 4 1 1 1 5
72 h 1 1 1 5 1 5 1 4 1 1 1 5
3 4 1 5 2 6 2 5 1 4 3 6
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