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Abstract

The development of a completed package SBR system (SBR: Sequence Batch Reactor) for
food industries was performed by a semi-empirical approach. The typical design parameters were
defined and chosen; namely, influent flow rate, BOD input, F/M, MLVSS and the SBR operation
sequences. A PLC (Programmable Logical Controller) was used for the sequencing control. The
system was designed for the effluent flow rate of 5 m3/day at BOD5 of 1,000 mg/L, comprising 2
Cycles and an aeration time of 10.5 hr/cycle. It was concluded that the system had high operation
stability. It was capable of receiving fluctuations in F/M, BOD loading and varied time-ratio of Anoxic
Fill/ Aeration., while maintaining the efficiency of BOD reduction, which was designed at 98%
removal. The system was also capable of reduction of the Nitrogen compound (as TKN) as high as
99% removal. It only needed that the sufficient amount of Oxygen was providing to guarantee
“Saturated Oxygen Plateau” at the end of the aeration process.

The study on the operation sequence of the system showed the phenomena of the
“Nitrate Apex” (in the pH-Time graph), which was the completion point of Denitrification and also the
“‘“Ammonia Valley” , which was the completion point of Nitrification, followed by the “Saturated
Oxygen Plateau”.

The “Nitrate Apex” and the “Ammonia Valley” should be useful for effective controlling of the
Anoxic/Aeration phases in order to achieve the efficient reduction of the TKN. It should also be
useful for balancing of the electrical power consumption load, to avoid the Demand Charge and help

controlling the operation energy expense. This should be one of the final strong points of the SBR.
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