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ABSTRACT

This research was conducted to investigate effects of organic loading rates (OLRs) on the
Co digestion of leachate from industrial waste landfill and industrial wastewaters in the ASBR.
Four lab-scale ASBRs, named R1, R2, R3 and R4, with the working volume of 20 1 were utilised
at the room temperature. Experiments were divided into 3 parts.

The first part was done to determine the suitable amount of seed for ASBR start-up.
Results showed that seeding reactors at 15% and 30% of the working volume (in R3 and R4,
respectively) was suitable for reactor start-up. Both R3 and R4 required 30 d for 70% COD
reduction (in form of FCOD).

The second part was conducted to study effects of OLRs, i.e. 0.3, 0.5 and 1.0 kg
COD/mS-d, on R3 and R4 performance. It was found that both reactors had similar performance.
However, VFAs and SS, for comparison, accumulation was observed, which led to reactor
reseeding. After reseeded, for comparison, R3 was operated under CSTR mode, whilst R4 was
still operated under ASBR mode at the OLRs of 1.0, 1.5, 2.0, 2.5, 3.0, 3.5 and 4.0 kg COD/m’-d.
Both reactors provided similar efficiencies, considering from FCOD removal efficiencies, which
were higher than 50% at every studied OLR. Moreover, wastewater could generate alkalinity

resulting in the pH being maintained at the optimum range without any chemical addition. It was



recommended that reactors operated under both ASBR and CSTR mode for treatment of this
wastewater mixture, OLR of 1.0 kg COD/m’-d was suitable. At this OLR, reactor performance
was not adversely affected and sludge wash-out not observed when high strength wastewater was
used, whilst COD and SS removed efficiencies were relatively higher at this OLR when low
strength wastewater was treated.

Effects of OLRs an anaerobic filters (AF) performance were investigated in the third part
of experiment. Working volume of AF was 9.5 1 and OLRs of 0.5, 1.0, 1.5, 2.0, 2.5, 3.0 and 3.5
kg COD/m’-d were studied. AF was found to remove higher than 70% of FCOD at all OLRs
thanks to the reactor’s plug-flow regime. Moreover, the upflow mode also facilitated SS
sedimentation leading to efficient and stability in SS and VSS removal. For AF design and
operation, OLR of 2.5 kg COD/m’-d was recommended as relatively higher TCOD and FCOD

removal efficiencies were obtained.



