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1. Introduction 
Sanitary landfilling is the most common way to 

eliminate solid urban wastes. An important problem 
associated with landfills is the production of leachates. 
The landfill has been the most economical and 
environmentally acceptable method for the disposal of 
solid waste throughout the world. Up to 95% of solid 
waste generated worldwide is currently disposed in 
landfills [1]. Leachate is defined as water that has 
percolated through the wastes (rainwater or groundwater 
seepage), a source of soil and groundwater contamination 
and biogas produced by the fermentation of organic 
matter, a source of air pollution [2]. The leachates are 
very dangerous to the environment because it contains 
organic materials, heavy metals, Nitrogen Ammonia and 
other materials that could pollute underground water 
source. The characteristics of the landfill leachate can 
usually be represented by the basic parameters COD, 
BOD, pH, Suspended Solids (SS), Total Nitrogen (TN) 
and Total Phosphorus (TP).  

Hybrid Up flow Anaerobic Sludge Blanket 
(HUASB) reactor is an anaerobic digester that combines a 
UASB reactor with an anaerobic filter. This combination 
is an advanced form that enables improved solid retention 
time in the treatment of waste water. Up-flow Anaerobic 

Sludge Blanket (UASB) is a form of anaerobic digester 
that is used in the treatment of wastewater. UASB reactor 
uses an anaerobic process to form a blanket of granular 
sludge which suspends in the tank. The process is a 
modern anaerobic treatment that can have high treatment 
efficiency and a short hydraulic retention time [3]. The 
anaerobic filter is a high rating system that gathers the 
advantages of other anaerobic systems and that minimizes 
the disadvantages. In an up-flow anaerobic filter, biomass 
are retained as biofilms on support material, such as 
plastic rings. Anaerobic treatment methods are more 
suitable for concentrated leachate streams as they are 
offering lower operating costs, the emission of biogas, 
and low sludge production [4]. Anaerobic processes of 
landfill leachate in UASB reactor allow complete 
removal of COD from 65 to 76% and BOD removal 
beyond 90% [5]. The aim of this study is to determine 
landfill leachate treatment efficiency and ability using 
Hybrid Up flow Anaerobic Sludge Blanket (HUASB) 
reactor in lab-scale. HUASB reactor will act as a filter to 
remove leachate pollutant contents such as organic 
substances, heavy metal and Nitrogen Ammonia. The 
process to determine HUASB reactor's capacity is tested 
for parameter Biochemical Oxygen Demand (BOD), 
Chemical Oxygen Demand (COD), Suspended Solid 
(SS), Total Nitrogen (TN), and Total Phosphorus (TP). 

Abstract: The effect of development of a country would lead to vast amount of solid wastes being produced. 
Malaysia as a developing country also facing a solid waste management issue particularly due to the production of 
landfill leachate. Leachate contains dangerous substances such as organic matters, heavy metals, nitrogen ammonia 
and other materials that could pollute underground water resource. In conjunction to this issue, this study was 
conducted to investigate the efficiency of the lab-scale Hybrid Upflow Sludge Blanket (HUASB) in treating 
landfill leachate. The parameters studied in this research include Biochemical Oxygen Demand (BOD), Chemical 
Oxygen Demand (COD), Suspended Solid (SS), Total Nitrogen (TN), and Total Phosphorus (TP). The lab-scale 
HUASB has been run for 30 days with sampling and analyzed for every 3 days. Results from this study show that 
the HUASB has a great potential in removing TP and SS as their removal efficiencies achieved were 90.60% and 
80.70%, respectively. The removal of COD and BOD were slightly lower with an average of 73.70% and 64%, and 
the removal of TN was relatively low at only 50.32%. From the results, it was shown that the HUASB reactor has a 
promising capability in treating landfill leachate in particular for organic pollutants and phosphorus removal. 
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