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! Composting

2 Incineration

® Landfilling

* Municipal Solid Waste (MSW)
® Landfill leachate (LFL)
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! Chemical Oxygen Demand (COD)
2 Biological Oxygen Demand (BOD)
% Total suspended solid (TSS)

% Total Nitrogen (TN)
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! Biodegradation

2 Aerobic

% Anaerobic

# Chemical oxidation

® Adsorption

® Chemical precipitation

" Coagulation and flocculation
8 Sedimentation

® Flotation
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! Biomass
2 Activated sludge process (AS)
% Sequence batch reactor (SBR)
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! powdered activated carbon (PAC)
2 Membrane process
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! Hydraulic retention time (HRT)
2 Organic loading rate (OLR)

% Reversible

4 Solute

® Irreversible
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! Membrane bioreactor
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! Membrane adsorption bioreactor (MABR)
2 Heavy metals

% Mix liquor suspended solid (MLSS)

* Submerged membrane bioreactor

® External membrane bioreactor
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Abstract

In this research, treatment of Landfill leachate (LFL) was investigated by hybrid process
batch mode membrane adsorption bioreactor (MABR). In the first step, the optimization of
activated sludge process and hybrid process of activated sludge and adsorption (ABR) were
performed. Treatment process in ABR was conducted in the sequencing batch reactor (SBR)
during 50 days operation. In order to survey the porosity role of absorbents, perlite was
employed as an alternative with low porosity and was compared to powdered activated
carbon (PAC) in treatment process. As a result, the COD removal efficiency increased from
31% to 39.8% when alkali LFL was loaded to the SBR reactors at the optimum conditions of
aeration rate and F/M ratio (COD basis) of 0.233 gCOD/g.d under hydraulic retention time
(HRT) of 48h. Also at the same of condition, both SBR reactors containing perlite and PAC
showed good COD removals of over 50 and 60%, respectively. The adsorption capacity (the
uptake of COD) has been analyzed with Langmuir and Freundlich isotherm models and the
results showed that both isotherm models fitted well with the experimental data. In the
second part, ultrafiltration membranes were synthesized and immersed in the MABR. After
loading of PAC, LFL feed was added to MABR system and 82.4% of COD was removed
during 52 days. The results confirmed that the MABR had higher flux and COD removal
improved in comparison to the MBR. In the third experiment, nano porous polysulfone
membranes with Fe3O, were synthesized. The result of the performance of UF membranes at
removal of NOs, PO,* and COD and fouling behavior in LFL treatment in membrane
adsorption photobioreactor (MAPBR) was investigated during 16 days. Adsorption of nitrate
and phosphate increased when the nanoparticle coated on the membrane surface and also
indicated that flux LFL was about 27 kg/m?.h. Synthetic membranes have been biological
antifouling properties and successfully used for nitrate and phosphate removal. The co-
treatment system performed successfully in removing of nitrate, phosphate and COD,
showing around 92.4, 71 and 65% removal for maximum level, respectively. Finally,
nanocomposite membranes characterized by scanning electron microscope, atomic force

microscopy and FT-IR analyzer.

Keyword: Landfill leachate, Membrane adsorption bioreactor, Activated sludge,
Ultrafiltration membrane, Nanopouros adsorbent, Biological fouling
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