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Toxicity Assessments of Landfill Leachate Based on CellSense Biosensor
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Abstract: The toxicity of landfill leachate of domestic wastes in different treatment unites landfill leachate pretreatment (No. 1), facultative
lagoon (No.2), aerated lagoon (No.3), mineralized refuse bioreactor (No.4) and catalysis iron inner electrolysis (No.5) of leachate
treatment process in Shanghai was determined based on CellSense biosensor with E. coli . The results showed that the toxicity of the effluent in
different treatment unites for landfill leachate increased during the treatment process due to the influence of matrix effect and intermediate toxic
products of refractory organic matters. The toxicity of the effluent from No. 1 to No.5 unites are 90%(ECy, ) 80% (ECy, ) 60% (ECs, ) 80%
(ECs ) and 2% (ECsy )> respectively. This showed no significant correlation with their corresponding COD and ammonia nitrogen
concentrations.
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Fig.1 Principle of CellSense biosensor and electrodes
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Fig.2 Typical toxicity analysis current curves of CellSense biosensor
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Fig.3  Flow sheet for landfill leachate treatment process % 15+
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Table 1  GC-MS analytical results of leachate samples
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Table 2 Characters of effluents from different treatment

process of landfill leachate

T H 15 2% 3% 4% 5%
ECso (AU 0/%  90(ECy) 80CEC,) 60 80
COD/mg*L"" 54651 7744 3773 458 385
NH; -N/mg*L~" 3143 2053 808 34 23
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Zn 0.38 0.38 0.30  0.02 1.18
Ph 0.71 0.67 0.62  0.34  0.08
Ni 0.33 0.3 0.2 0.12  0.14
Fe 3.01 2.99 2.94 KA 42.40
Cr 0.23 0.24 0.2 Kt —
Cu 0.17 0.14 0.10  0.04 0.12
Al 3.01 2.47 2.24 1.18  8.36
pH 7.13 8.07 8.66 7.78 7.3l
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