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Fig. 3. Artificial sewage loading
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Leachate Unit Parameter
8.36 pH
2000 mg/Lit BOD
6400 mg/Lit COD

0.3 BOD/COD
2186 mg/Lit TOC
1739 Hs EC

225.48 mg/Lit TN

141 mg/Lit NH,4
83.3 mg/Lit NO;

292 mg/Lit PO,
243 mg/Lit Fe
1.74 mg/Lit Zn
0.06 mg/Lit Ni
0.08 mg/Lit Cr
1.17 mg/Lit Pb

0 mg/Lit Cd
87.5 FTU Turbidity
380 mg/Lit TSS

Table.1. The characteristics of the leachate
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Fig. 4. Suspended changes with increasing loading
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Abstract:

Leachate generated in a landfill may not be treated by conventional biological treatment due to its refractory
nature and complexity. Aerobic granular sludge is a technology of immobilised microbes that have the
potential to improve the existing biological wastewater treatment. In this study, the treatability of municipal
leachate by aerobic granulation at bench scale model made of Plexiglas with the dimensions 75 *20*20 cm®
and the volume of 28 litres is experimentally evaluated. In this experimental investigation, the aerobic
granules are cultivated from activated sludge seed which is fed by synthetic wastewater. For granules
cultivation, the synthetic wastewater containing glucose has been used as the carbon source, the ammonium
chloride as the nitrogen source, the potassium dihydrogen phosphate as the phosphorus source as well as the
micronutrients such as magnesium sulphate, ferrous sulphate, calcium chloride, potassium dihydrogen
phosphate.

In this operational program hydraulic retention time of synthetic wastewater in 6-hour cycles containing 30
minutes feeding, 270 minutes’ aeration, 30 minutes settling, 30 minutes’ wastewater discharge, was selected.
In this experiment, the temperature in the range of 20-23 C and DO in the range of 6-8 mg/l and PH in the
range of 7.5-8.3 were controlled. The granulation phase under various organic loading from 50-6000 mg
COD per liter and hydraulic shearing in the sequential batch aerobic reactor (SBAR)was cultivated within 28
days. The hydraulic shearing and effective mixing in the reactor was provided by an air lift through a PVC
pipe with an internal diameter of 20 cm. In the next stage, the cultivated granules were placed in SBAR and
gradually raw leachate was fed into reactor. However, a micro granules of disintegrated were used in the
process and granules adapted to leachate at the shorter span of time was developed. In this research
parameters such as MLSS, SVI, Velocity, granule Diameter and COD were monitored. Synthetic sewages
loading in the 6-hour cycles and the organic loading increases have been done till the formation of granules
in 28 days. After each cycle, the parameters mentioned above were examined and the sludge morphology.
With the entering of synthetic sewage to the reactor, at first the suspended solids increased and the granules'
seeds production reduced. With the consolidation of granules and its sustainability, the leachate is injected
into the reactor and is replaced by the diluted leachate . By introducing the raw and diluted leachate to the
reactor, some of the granules start to disintegrate which lead to an increase in the amount suspended solids of
the system. Due to the change of the raw sewage and replacement of leachate instead of synthetic sewage, in
some granules collapse happened. Due to the characteristics of leachate some of the cultivated granules were
disintegrated by losing calcium and magnesium which are important cations in cell to cell attachment The
results show that when granules are accustomed to the leachate entering the reactor, increase of bacterial
activity lead to the improvement of efficiency of leachate treatment in the system and the efficiency of COD
removal reached 90%.

Keywords: aerobic granules, synthetic wastewater,leachate treatment,COD removal
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