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INFLUENCE OF LOADING RATE ON GROWTH OF Sphaerotilus natans
IN THE SEQUENTIAL BATCH REACTOR ACTIVATED SLUDGE SYSTEM

Wk (k) BF* - /AFRKRB* - HMFH=ER
Ryoko Tkemoto YAMAMOTO * , Tomoaki KOMORI*® , Saburo MATSUI **

ABSTRACT; A sequential batch reactor activated sludge system was operated on Several feeding
schedule using artificial wastewater made up of glucose and peptone and influence on sludge
settleability of the loading rate which meant volumetric organic loading during the feeding
period was examined. When the loading rate was low, _Sphaerotilus natans grew predominantly.
The polysaccharide storage capacities and carbohydrate metabolism rates were examined using
the activated sludge capacity test. When the loading rate was low, filamentous bulking sludge
which had the low polysaccharide storage capacity and the fast metabolism rate was produced.
A simple kinetic model of storage and metabolism was developed to explain the growth of
filamentous bacteria in the activated sludge. The kinetic mode! could express the activated
sludge metabolism of carbohydrates in both the capacity test condition and the operating
condition very well. Using the model, the competitive growth of floc forming bacteria and
filamentous bacteria was calculated. It was suggested that at the high loading rate operation,
floc forming bacteria which had high polysaccharide storage capacity became dominant, while
at the low loading rate operation, filamentous bacteria which had the low polysaccharide
storage capacity and the high metabolism rate could become dominant.

KEYWORDS; Activated sludge, sequential batch reactor activated sludge system, filamentous
bulking, Sphaerotilus natans, polysaccharide storage, loading rate, kinetic model.
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Run 8 1.24 0.05 199 0.28 0.03 45
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Fig. 12 The experimental results and
calculated curves of the capacity test
with the activated sludge of Run 1.
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Fig. 14 The experimental results and calculated curves
in the sequential batch system of Run 1.
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Fig. 17 Competitive growth of microorganisms M] and M2 in Fig. 18 Competitive growth of microorganisms M and
sequential batch activated sludge system operated with 4 times-a- M3 in sequential batch activated sludge system
day feeding schedule. M1 (floc forming bacteria) and M2 operated with once-a-day feeding schedule. M] and
(filamentous bacteria) have the specific storage capacity of 334 and M2 have the same kinetic coefficients of Fig. 17.
31.5 mg/g biomass, and have the specific metabolism rate of 150 Feeding times are as follows; (a) 1 hr: (b) 2 hr:
and 176 mg glucose/g biomass.hr, respectively. Feeding times are (€) 2 hr 40min: (d) 6 hr: (¢) 8 hr
as fgll!‘(r)ws; (a) 15 min: (b) 30 min: (c) 40 min: (d) 1 hr: (e) 1.5hr: . . :
® 2hr.
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