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Anaerobic Fast — Absorption of Organics Under Alternatively Anaerobic/Aerobic Conditions

WANG Xuan, JI Min, WANG Jing-feng, YANG Zao-yan, LIU Zhuang

(School of Environmental Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: New anaerobic fast — absorption process under alternative anaerobic /aerobic conditions based on non — steady state theory
is described in this paper. Three sequencing batch reactors (SBR), fed with glucose, acetate synthetic wastewater and municipal
wastewater, respectively, were used to investigate the anaerobic fast — absorption performance of organic materials under alternating
anaerobic /aerobic condition. The results showed satisfactory anaerobic absorption effects were achieved under all the three sub-
strate: anaerobic COD removal rate of glucose was up to over 80% under the condition of 3 h aerobic and 0. 5 h anaerobic; and
anaerobic COD removal rate of acetate and municipal wastewater was about 80% ~ 85% and 60% ., respectively, under the condition
of 5 h aerobic and 1 h anaerobic. On the basis of measuring and analyzing the variation of COD, phosphate and intracellular carbo-
hydrate, it was verified that in both carbohydrate and non — carbohydrate substrate conditions, intracellular carbohydrate (glycogen)
was used as the main energy source of organics anaerobic absorption and intracellular polymers storage. Moreover, aerobic granular
sludge developed under alternation anaerobic /aerobic condition and its properties was described. The appearance of granular sludge
under all the three substrate showed that the new process could be useful in improving the granulation of activated sludge.
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Figure 1 Diagram of anaerobic fast — adsorption process

in the investigation
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Table 1 Main operating parameters in various process stages fed with artificial glucose, acetate solutions and municipal wastewater
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Table 2 Main components of artificial waste water (mg * L")
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Figure 2 Efficacy for the anaerobic fast — adsorption

in the glucose reactor
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Figure 3  Efficacy for the anaerobic fast — adsorption
in the acetate reactor
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municipal sewage reactor
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Figure 5 Profile of phosphate in typical cycle in the glucose reactor
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Figure 6 Profile of phosphate in typical cycle in the acetate reactor
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Figure 7 Profile of phosphate in typical cycle in the

municipal sewage reactor
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in the glucose reactor
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Figure 9 Profile of intracellular carbohydrate in typical cycle

in the acetate reactor
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in the municipal sewage reactor
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Figure 11 Variance of sludge volume indices (SVI) in

the three reactors tested
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