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Adsorption efficiency and isotherm of COD and NH_-N removal from stabilized
leachate using natural low-cost adsorbent green mussel (Perna viridis)
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ABSTRACT

Landfills are an important physical facility to disposing municipal solid waste in developing coun-
tries. Although, such landfills are correlated with leachate production, which if left untreated, can
pose a serious threat to human health and affect the ecosystem in the aquatic life. In the present
research study, green mussel adsorbent was explored for the treatment of stabilized landfill leach-
ate. To remove the organic constituent (COD) and ammoniacal nitrogen (NH,-N). The optimum
agitation speed, pH, and adsorbent dosage were tested using particle size ranges from 2.00 mm
to 3.35 mm. The physicochemical characterization was then determined. The best optimum shak-
ing condition was determined at 200 rpm, pH and adsorbent dosages were 7 and 2.0 g. The opti-
mum percentage removal values for COD are 40% at 200 rpm, 60% at pH 7, and 65% at 2.0 g and
the optimum percentage removal values for NH-N are 30% at 200 rpm, 50% at pH 7, and 45%
at 2.0 g, respectively. Generally, the finding results revealed that the Langmuir model adsorption
was slightly better fitted and suitable for organic constituent (COD) and Freundlich was good for
ammoniacal nitrogen reduction in terms of coefficient of determination (R?). Langmuir adsorption
coefficient of determination (R?) for COD are 0.9979 and Freundlich adsorption coefficient of deter-
mination (R* for ammoniacal nitrogen are 0.9938 respectively. This implies that adsorbate adsorp-
tion occurs by monolayer adsorption on a homogeneous surface. Therefore, it is proposed that
kinetic adsorption be taken into account for further research to examine the organic constituents
(COD) and ammoniacal nitrogen process on to the green mussel (Perna viridis) media respectively.
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