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Biological Evaluation for Characteristics of Leachate
Toxicity from Municipal Solid Waste Landfill

In Young Hwang and Kyong Moo Ryu

Department of Environmental Science, INJE University
Kimhae, Kyongna, Korea

ABSTRACT

Leachate from municipal solid waste (MSW) landfill, effluent from leachate treatment
plant, and ground water sample from a monitoring well near landfill site were tested for
an acute toxicity. Microtox toxicity test was used for testing the acute toxicity of leachate
and other samples. EC, values which a concentration of pollutant for reducing 50% light
output from luminescent bacteria, Photobacterium phosphoreum were determined to assess
the toxicity of pollutants as well as the relative toxicity. In addition, characteristics of
leachate were studied and compared to those of phenol and pentachlorophenol (PCP) which
are typical aquatic toxic pollutants.

For leachate, EC. for 30 min incubation was 10.8%, while for phenol and PCP, 46 ppm
and 1.2 ppm, respectively. the relative toxicity of treated leachate by in situ aeration with
activated sludge was reduced to more than 75% of toxicity of the untreated leachate.
Microtox toxicity test was failed to figure out ECs values for groundwater from a
monitoring well since the relative toxicity of the unconcentrated sample was too low to
estimate EC.. Addition of activated carbon to leachate was reduced the relative toxicity,
The reduction Pattern of the relative toxicity of leachate by mechanical aeration was
similar to that of PCP, but different from that of phenol.

These findings suggest that the toxicity of leachate may come from PCP-like toxic
compounds rather than phenol-like one. In conclusion, the process of aeration with
activated sludge might be very important to reduce the environmental toxicity of leachate.
And Microtox test could be a reasonable biocassay for screening and monitoring the
environmental toxicity of leachate from municipal solid waste landfill as well as for
determining the reduction efficiency of the leachate toxicity by various treatment pro-
cesses in leachate treatment plant.
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Fig. 2. Diagram for Mechanical Aeration of Lea-
chate, Phenol, and Pentachlorophenol (PCP)
Solutions.
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Fig. . Flow Chart for Leachate Treatment Plant. RBC means rotary biological contacts.
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Fig. 3. Comparison of Relative Toxicities of Lea-
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