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The feature of substrate biodegradation and its dynamics model in SBR
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Abstract: Due to the lack of special designing model of sequencing batch reactor(SBR),the determination of basic parameters of the
SBR has to depend on experience or refer to the design of continuous flow reactor in present, where its own characteristics of SBR
has been ignored, resulting finally in some errors in the design. In order to solve the problem, the dynamic process of substrate bio-
degradation in different operation stage of the SBR treating synthesized domestic sewage was analyzed. Based on this, the dynamics
models of substrate biodegradation were established according to anaerobic / anoxic (only mixing) stage and aerobic stage (aeration
and mixing) of SBR operation. Selecting and determining method of the reaction kinetics’ parameters were proposed and discussed.
The model was validated by data of performance of the SBR. As a result, substrate biodegrading model in anaerobic / anoxic stage is
as S=[a-S + (1 —a)S,]-eS51°°X and that in acrobic stage S =S, - 10~16625%10°X The results calculated by the models are highly
consistent with that of performance of the reactor. The models are considered to be helpful for designing SBR applied to domestic
wastewater treatment.
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Fig.1 The schematic diagram of SBR reactor used
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Tab.1 compositions of the wastewater

EERS ¥ /mg- L
Tk 52gL" (B COD, i34 405 mg-L™")
WA 0.177 gL (A pEmEd 4 mgL)
i 0.767 g’ L™ (5% A 20 mg'L™)
WiBReE 0.1gL" (IMg*1H9.75 mgL")
Ak 4E 0.01 gL ([Ca*1H 3.6 mg-L™)
BIEOKMAE TR 0.1mL. f{&EITTRME

N Na,Mo0,-H,0,0.36g/L;FeCl,, 5.426 4 g/L;
KI, 1.08g/L; CoCl,-7H,0, 0.9¢/L; CuSO, 5H,0,
0.18g/L; H,BO;, 0.9¢/L; MnCl,-4H,0, 0.36g/L;
ZnSO,-7TH,0, 0.72g/L.
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