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a b s t r a c t
Leachate is a highly complex and polluted wastewater containing a high amount of dissolved and 
suspended matter produced by the introduction of percolation water through the body of the land-
fill. This problem can be solved by using the combination of granular activated carbon and zeolite 
as a filter medium. This research study is conducted to find an alternative treatment by combining 
low-cost adsorbent such as green mussel waste (Perna viridis) and ordinary adsorbent media, granu-
lar activated carbon, and zeolite. Both adsorption media were crushed and sieved to a particle size of 
150 µm. Batch experiments were carried out to determine the optimal ratio of the adsorbent media. 
Granular activated carbon and green mussel have been classified as hydrophobic media whereas 
the optimal ratio was 2.5:1.5. Zeolite has no combination and is considered as hydrophilic media 
whereas the optimal ratio was 1.0. The best ratio for hydrophobic and hydrophilic media ratio have 
been selected as 7:3, according to the behavior of adsorption of organic constitutes (chemical oxygen 
demand (COD)) and ammoniacal nitrogen to the media. The batch experiment results indicate that 
the leachate concentration of COD was 310 mg/L with reduction percentage of 83% and ammonia 
nitrogen was 150 mg/L with reduction percentage of 63%. The optimum condition for reduction of 
ammonia nitrogen and COD were found with 200 rpm in shaking speed, 120 min of contact time 
at pH 7. The experimental result shows that both the models Langmuir and Freundlich isotherms 
were best fitted and favorable; that is adsorption phase reached equilibrium. According to regression 
coefficients (R2), Langmuir isotherms were best fitted for COD reduction, and Freundlich isotherm 
was best fitted for ammoniacal nitrogen reduction. Langmuir and Freundlich isotherm adsorption 
capacity for COD and ammonia nitrogen were 0.9971 and 0.9914, respectively.
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