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ab s t r ac t
A unique system combining a two-phase anaerobic digester (AD) and a granular sequencing batch 
reactor (GSBR) was developed to remove organic matter and nutrients (nitrogen and phosphorus) 
from food waste. The start-up and stabilized performances of the AD were investigated by changing 
the organic loading rate (OLR). The AD effluent was treated using the GSBR process without using 
supplemental carbon sources or alkalinity. The combined system was capable of removing approxi-
mately 99% of the suspended solids, 99% of the chemical oxygen demand, 84% of the total nitrogen, 
and 88% of the total phosphorus. In addition, a modeling simulation was employed to estimate the net 
energy yield potential of the combined system. The simulation demonstrated that the two-phase AD 
and GSBR design can comprise an energy-producing system upon increasing the OLR to 1.5 kg/m3/d. 
Therefore, the combined system can improve the removal of organics and nutrients, while also allow-
ing for significant energy recovery. This study provides a novel approach for the design of a promising 
system that will improve the stabilization of organic waste.
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