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Study on start-up and operation of EGSB in treating

leachate from waste incineration plant
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Abstract: The rapid start-up and operation process of the EGSB reactor used to treat the leachate from a waste incineration
plant was studied, and the physical and chemical characteristics of anaerobic granular sludge at the initial and final stages
were compared and analyzed. The results showed that the rapid start-up of the EGSB reactor was completed in 22 days
with the inoculation of granular sludge. After 180 days of operation, the COD removal rate of leachate reached more than
90% and the chroma removal rate was about 75% , at COD volumetric loading of 15 kg/( m’+d), a reflux ratio of 800% ,
HRT of 8 h, and an internal temperature of 30-35 °C. In addition, the daily gas production reached about 150 L., which
was basically consistent with the theoretical calculation value (72-150 L/d), and the reactor was in good operating
condition. The results of scanning electron microscope analysis showed that there were more filamentous bacteria inside
the granular sludge at the time of inoculation, and the number of cocci and bacilli was less, and the internal structure
was loose. At the end of the operation, the internal structure of the anaerobic granular sludge was thicker and more pores
than at the time of inoculation. The high-throughput sequencing results showed that the number and abundance of
microbial populations in the granular sludge increased significantly at the end of the opration compared with that at the
time of inoculation. The phylum Bacillus became the main dominant species in the anaerobic granular sludge.
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Fig. 2 COD and removal rate of EGSB inlet and outlet
water during operation
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Fig. 3 Changes in pH and volumetric loading in the reactor
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Fig. 4 Changes in VFA and gas production
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Fig. 6 SEM images of granular sludge before and after operation
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