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Bio-treatment of landfi ll leachate having low Carbon–Nitrogen ratio 
in a bio-fi lm reactor packed with granular activated carbon under control 
of oxygen gas concentration
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A B S T R AC T

Micro-organisms attached to granular activated carbon (GAC) in a fi xed bed reactor were 
applied to treat synthetic leachate with different ratios of carbon to nitrogen. The leachate treat-
ment reactor used in this study was run in batch operation under control of temperature, cir-
culating fl ow rate, and oxygen concentration in pore space. The effi ciency of a new device was 
estimated by treating artifi cial leachate having low levels of C/N ratios (0 to 5) at a temperature 
of 30°C, fl ow rate of 40 ml/min and oxygen gas concentration ranging from 1%, 5%, 10%, 15% 
to 21%. It was found that this device is adequate for the elimination of both dissolved organic 
carbon and ammoniacal-nitrogen. Even with the absence of external carbon supply, the deni-
trifi cation process occurred. Partial bio-mass decay is considered the main source that sup-
plies carbon to denitrifying bacteria. The average time needed for the elimination of dissolved 
organic compound (DOC) and NH4

+ — N was 1 and 2 d, respectively.
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1. Introduction

Integrated waste management was initiated to care-
fully handle the different wastes. Incineration, compost-
ing, recycling, reuse and landfi lling are the principal 
methods used for waste treatment. Sanitary landfi ll 
stands alone as the only waste disposal method that 
can deal with all materials in the solid waste streams. 
Other option such as biological or thermal treatments 
produces waste residues, and that subsequently need to 
be landfi lled. Landfi ll sites are well known to be a long 
term source of pollution. In fact, long term emission 
controls as well as reclamation of completed landfi ll are 

the main problems in the fi eld of sanitary landfi ll opera-
tion. The time required for leachate, landfi ll gas and 
landfi lled waste to become environmentally stabilized 
and harmless was also estimated to fall within several 
decades to century.

Landfi ll leachate is a high strength wastewater 
characterized by high levels of organic constituents, 
ammonia and heavy metals. A typical young leachate 
may have a chemical oxygen demand (COD) 36 times 
higher than raw sewage, whereas a mature leachate 
may be equal in COD to raw sewage but contain-
ing much more recalcitrant organic constituents than 
domestic sewage [1].

The aftercare of landfi ll leachate is increasing the 
charge of landfi ll treatment. The current study is looking 




