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Cultivation of Aerobic Granular Sludge with Municipal Wastewater and Studies

on Its Characteristics Under the Continuous Flow
NIU Shu, DUAN Bai-chuan, ZHANG Zuo-li, LIU Shi-feng, ZHANG Jia-ming, WANG Cong, ZHOU Dan-dan

(Key Laboratory of Groundwater Resources and Environment, Ministry of Education, Jilin University, Changchun 130026, China)

Abstract: The aerobic granular sludge was cultivated successfully in a continuous-flow airlift aerobic granular sludge fluidized bed
(CAFB), with low-concentration municipal sewage as the influent and flocculent activated sludge as the seeding sludge. The
formation, characteristics and the biological diversity of the aerobic granules in the CAFB were investigated and analyzed. Experimental
results showed that many dense and compact granules with diameter of 800-1 000 wm were formed as early as the 6th days operation.

", the mixed liquor suspended solid ( MLSS) concentration

At the start-up stage,sludge volume index (SVI) decreased to 35 mL-g~
increased to 6 000 mg-L ™" and the mass fraction of extracellular polymeric substances increased significantly. The granules presented
a good biological diversity and high biomass contents at the steady running stage. The aerobic granules were basically composed of
coccid and bacillus as observed by the scanning electron microscope. A large number of voids and channels were found to be located on
the surface of the granules. The removal rate of COD maintained at 70% -75% at the steady stage of CAFB running, and the effluent
COD concentrations were 70 mg-L~". At the 32" day of operation, filamentous bacteria grew apparently and sludge bulking happened.
Above results showed the CAFB aerobic granules formed rapidly, and performed a good ability on the pollutant removal. However,
more work is necessary on the steady running of this novel bioreactor in the future.

Key words: municipal sewage; granulation; aerobic granular sludge; continuous flow; fluidized bed
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Fig. 1 Schematic diagram of continuous airlift

aerobic granular fluidized bed
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O BBEERT B, -20CH%; O BEHRTEACT
& (HITACHI, ES-2030), &5 7 ik 55 {5 1 4 5%
(HITACHI,E-1010).

2 HFREITE

2.1 CAFB X754 P L BRas R

CAFB J W 2§ #F H1 7K COD ¥ BF K H 25 [ R 1Yy
AAEAGHLANE 2 BN, SEE0 R IBGE S5 3 1 o 132
37, IR 1.6 kg- (m®-d) ~'HIMF] 5 14 d
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Fig. 2 COD removal efficiency of CAFB
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Fig. 3 Formation of aerobic granules and the microstructure characteristics of mature granules in the CAFB
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