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The purpose of this study was to investigate the treatability of high strength leachate using a coagulation-flocculation process followed by a sequencing batch reactor (SBR). The performance of coagulation-flocculation was examined using jar tests and three coagulants, ferric chloride, aluminum sulfate and bittern, at several pH and coagulant doses. The SBR was initially seeded with a biomass coming from the aeration tank of a local wastewater treatment but the acclimation process did not succeed. Another seeding trial was conducted using a seed from a lab scale experiment. Several scenarios were tested under various mixing and aeration patterns. The nutritional balance (i.e. Phosphorus addition) and pH adjustment were also examined. 

In the coagulation-flocculation process, the jar tests demonstrated best performance with 1,000 mg/l of ferric chloride at a pH of 6.3. The corresponding removals of COD and MLSS were 23 and 53%, respectively, while the achieved removals in the bench scale clarifier were 37% for BOD5, 21% for COD, 7% for TN, 30% for NH3-N and 42% for MLSS. 

In the SBR, the bacterial population reached a steady state after about 19 days with an MLSS of 2900 mg/l and an MLVSS of 1500mg/l. After addition of Phosphorus, the steady state concentrations increased to 3500 mg/l for MLSS and 2000 mg/l for MLVSS.

The SBR was first tested for a total cycle of eight hours under different conditions of mixing and aeration. The removal of organics ranged between 64 and 74% for BOD5, 19 and 35 % for COD and 24 and 48% for TN. In the 72-hour SBR cycles, the BOD5 removal increased to 82 - 85%, the COD removal increased to 45- 47% and the TN removal ranged between 52 and 73%. The addition of Phosphorus improved the removal efficiency of BOD5 and COD to 87% and 51%, respectively. The 81-hour SBR cycles achieved 88% BOD removal and 49% COD removal. The cumulative effects of the sequence flocculation – coagulation and 72-hour SBR cycle resulted in a removal of 89% for BOD5, 60% for COD and 72% for TN. 

A pseudo-first order model was applied to evaluate the removal of COD in the SBR. The model simulations exhibited a good fit with the experimental data for a solid retention time between 9.3 and 26.2 days. The corresponding heterotrophic yield ranged between 0.34 and 0.39 mg VSS/ mg COD, while the specific removal of the COD substrate ranged between 2.81 and 2.99 day-1, the maximum specific growth rate ranged between 1.01 and 1.11 day-1 and the decay rate ranged between 0.06 and 0.11 day -1.
