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Filamentous Overgrowth in Aerobic Granules

WANG Shan-quan, KONG Yun-hua; YUAN Yuan, DONG Xiao-lei» ZHU Jian-rong
(School of Environments Beijing Normal University, Beijing 100875, China)

Abstract: Filamentous overgrowth has been observed after aerobic granulation in shaking sequencing batch reactors (SSBR). The factors
affecting the filamentous overgrowth in aerobic granules and its possible control methods were investigated. It was found that both the influent
and sludge inoculation largely influenced the filamentous overgrowth in aerobic granules. With the same activated sludge inoculation, the
filamentous overgrowth in R3 treating fresh wastewater was much more severe than that in Rl treating saline wastewater. The filamentous
overgrowth in R2 was the least among the three reactors; which was inoculated anaerobic granules and treated saline wastewater. When the
filamentous overgrowth happened at the outer aerobic granules; A referring the degree of filamentous overgrowth achieved Ay = 1.4, A, =
1.2 and Ap; =2.0, respectively. Filamentous identification showed that the filamentous microorganisms in R1 mainly composed of Eikelboom
0092 and Nocardia spp.> Fungi spp. and Nocardia spp. in R2; S. natans and H. hydrossis in R3. The identified filamentous
microorganisms likely occurred in conditions with long SRT> low dissolved oxygen and biodegradable substrates. Howevers due to the fact that
filamentous overgrowth in aerobic granules initiated in the inner part of the granules and acted as frameworks with rod-shape or coccoid bacteria
entrapping into in the granulation periods various strategies effectively in dealing with conventional bulking problems including shorting SRT,
changing organic loading rate and enhancing aeration et al, could not effectively inhibit the filamentous growth in aerobic granules. The
filamentous overgrowth was ultimately controlled through changing the substrate from synthetic glucose-rich wastewater to non-biodegradable
wastewater.
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Fig.1 Schematic representation of the bioreactor
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Fig.2 Microscopic observation of seed sludge (A, B, C)granular sludge(D, E, F) in R1, R2 and R3
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Fig.3  Microscopic observation of the aerobic granulation in SSBR with activated sludge inoculation
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Fig.4  Filamentous overgrowth within aerobic granulation
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Fig.5 Filamentous microorganisms of aerobic granules in R1
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Fig.6 Filamentous microorganisms of aerobic granules in R2
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Fig.7 Filamentous microorganisms of aerobic granules in R3
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