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ABSTRACT

Landfill leachate is produced when rainwater infiltrates into the landfill and permeates
through the decomposing waste within the landfill leaching out with it contaminants and
pollutants. Untreated leachates can permeate ground water or mix with surface waters and
contribute to the pollution of soil, ground water and surface water. In this study, biofilter
was evaluated in treating synthetic landfill leachate. The total organic carbon (TOC) removal
efficiency (of landfill leachate) was evaluated by sequential adsorption/biosorption (on gran-
ular activated carbon [GAC]). Experiments were conducted at high velocity (2m/h) and at
low velocity (0.2m/h) to simulate ex-situ and in situ biofilter treatment respectively. GAC
biofiltration led to a consistent TOC removal even after a long period of operation without
the need to regenerate the activated carbon. Even after 15 days of continuous running, the
effluent from the GAC biofilter was approximately 60% of the influent quality (i.e. 40%
removal). A mathematical model was developed to simulate the organic removal efficiency
of the GAC biofiltration system. In this simulation model, the performance can be described
in two stages: adsorption during the initial stage and biodegradation in the latter stage. The
biofiltration process was modelled and compared with the experimental data.
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1. Introduction

Australia is among the highest producers of waste
in the world [1]. It generates waste at a rate of 2.25 kg
per person per day, the majority of which ends up in
landfill [2]. During 2002–2003 over 17 million tonnes
of waste was disposed in landfills in Australia. There
are approximately 650 licensed landfills in Australia.

Rain water percolating through a landfill leaches
with it the decomposing organic matter, inorganic
ions and heavy metals. This contaminant-laden con-
centrated effluent from the landfill is called landfill

leachate. Landfill leachate can be regarded as a high
strength wastewater with acute and chronic toxicity.
Organic matter (biodegradable and refractory organ-
ics), ammonia and heavy metals are the three princi-
pal contaminants of the leachate. Its composition will
vary from site to site, depending on many factors
including the nature of the waste in the landfill, the
filling method, the level of compaction, the engineer-
ing design of the landfill, the rainfall of the region
and the stage of decomposition of the waste [3,4].
Untreated leachate can permeate ground water or mix
with surface waters and can contribute to the
pollution of soil, ground water and surface water.
Depending upon the ratio of biodegradable and*Corresponding author.
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