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Development of Sludge Digestion Process by the Fluidized Bed Reactor using Immobilized Microbes
Chiaki HATANAKA, Hiroaki FUJII, Yasuhiro BABA and Goro KOBAYASHI

Abstract

The fluidized bed-bioreactor using polyvinyl alcohol (PVA) gel as a support material for immobilization of bacteria was
developed. The inner side of the gel had numerous pores of below 20 1 m in diameter so that the smaller microbes such as
bacteria were immobilized preferentially in the gel but not protozoa and metazoan. In this research, the gel immobilized
nitrifying and denitrifying bacteria were filled up to 10% of each acryl tank reactor and the denitrification - nitrification
circulating continuous flow were investigated. In the nitrification reactor, the synthetic wastewater containing ammonia
was fed and the oxygen required for nitrification was delivered, and the ammonia was oxidized to nitrate. The nitrate
produced by oxidization of ammonia was circulated to the denitrification reactor which was supplied with the organic carbon
source,methanol and reduced to N; gas. In the complete oxidation reactor connected to the nitrification reactor, the waste
sludge generated in the nitrification and denitrification process was digested by autolysis of bacteria. Each reactor was
connected in series and the reactor system was continuously operated. It was showed that the reactor system could remove

nitrogen and BOD, and had possibility of the digestion of the waste sludge.
After this small bench test, we set a pilot plant beside Hiagari sewage plant at Kitakyushu, and examined feasibility study of
the slude digestion process using actual sewage. The treatment capacity of this plant is 5m3/day. The simultaneous removal of
BOD and total nitrogen and the digestion of the sludge were possible at high efficiency and its prospective application to

sewage treatment was confirmed .
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