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Stability Control of Aerobic Granules Using an Innovative Reactor
LI Zhi-hua', YANG Fan', LI Sheng”, XIE Lei’, WANG Xiao-chang'

(1. Key Laboratory of Northwest Water Resources, Environment and Ecology, Ministry of Education, School of Environmental and
Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China; 2. Xi’an Wastewater Treatment Ltd. ,
Xi’an 710025, Chinaj; 3. Southern Facility of Xi’an Water Operation Ltd. , Xi’an 710054, China)

Abstract: Uncontrolled variation of diameter and density of aerobic granules frequently resulted in instability and thus brought about
operation failure. An innovative reactor was therefore developed for the control of diameter and density of aerobic granules. There were
two ways to select the sludge, one was the short settling time select the big and dense granules in the reactor, and the other was the
hydro cyclone that washed out the big and compact granules preventing big and compact fourthly growth in the reactor. By these means,
the diameter of granules could maintained in the range of 300-1 000 pm for a long time, consequently, the long term stability could be
obtained. According to the kinetic analysis, it was found that the energy maintenance coefficient was 0. 08-0. 10, which was much
higher than the conventional granular system (0. 06) , and the ratio of the COD used for maintenance to the influent was higher than the
conventional one. Additionally, the removal efficiencies of COD and ammonia were 92% and 60% , respectively.

Key words :aerobic granules; density; diameter; select the sludge; hydrocyclone; stability
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Table 1  Components of the synthetic wastewater

HE T4 R W /mg- 1" || FEFTA R W/ mg-1.7!
COD 1200 MgSO, - 7H,0 180
NH; -N 120 CaCl, - 2H,0 28

TP 80 i TCHE 0.3

1) R Ie R B )7 (gL ~") 5 EDTA 10. 00, FeCly -6H,0 1. 50, H;BO,
0. 15,CuS0, -5H,0 0. 03,KI 0. 18, MnCl, - H,0 0. 12, NaMoO, -2H, 0
0.06,ZnS0, -7H,0 0. 12, CoCl, -6H,0 0. 15
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Fig. 3 Variation of the mass ratio of granule and flocs
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Fig. 4 Size distribution of aerobic granule
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Table 2 Kinetic parameters of aerobic granules with different size
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PR R I W 2 by /b ! 0.07 0. 06 0.11
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Fig. 7 Variation of COD in the influent and effluent
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