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Abstract
Domestic wastewater treatment using aerobic granular biomass in a continuous flow reactor is often considered to perform worse than

when using SBR. Therefore it is nhecessary to improve both the operating mode of the reactor design and the operation mode. The
purpose of this study is to examine the effect of cintermittent aeration on granular aerobic formation and its performance in treating
wastewater with an artificial substrate. Reaserach carried out with providing intermitten aeration variation (3 liters/minute; 2,55 cm/s) in
periods of 2, 3, and 4 hours (HRT 6 hours; OLR 2.5 kg COD/m?°.day; CH,COONa as a carbon source) in an Airlift reactor with continuous
flow system (H/D 12.5 outside and 20 internal parts). As a result aerobic granular formation was better after giving intermitten aeration
variation in the 4 hour period, which biomass was relatively more stable and compact. The aerobic granular characteristics were 85 - 88
mL/g; 32.95 cm/min; 1.87 mm and 0.67 of SVI value, setlling veolicty, diameter and aspect ratio respectively. Removal efficiency of
organic, ammonium and nitrate obtained from the variation were the highest among another two variations, which were 58.35%, 26.56%,
25.75% for organic, ammonium and nitrate. The kinetic models used to evaluate the performance of microorganisms were Monod,
Contois model, Grau second-order and Stover-Kincannon kinetics models was tested. the second-order Grau kinetics model was more
Suitable for tracing substrate used by biomass in the intermitten aeration variation,
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The paradigm shift in waste management is carried out to obtain additional benefits from treated
wastewater. By using the right processing method, waste water can be converted into resources.
The use of aerobic granular biomass (BGA) can be used for this purpose, especially processing
nutrients in wastewater. So far, the use of BGA for processing nutrients is mostly based on the
Sequencing Batch Reactor (SBR). Research in the use of SBR Reactors for BGA shows
satisfactory performance both in its formation and utilization. SBR reactors with BGA have
also been applied at full scale. This study aims to analyze the possibility of BGA formation
using a continuous reactor based on Biological Airlift Reactor (BAR) with intermittent aeration.
Intermittent aeration variation (3 liters/minute; 2,55 cm/s) in periods of 2, 3, and 4 hours (HRT
6 hours; OLR 2.5 kg COD/m?*.day; CH3COONa as a carbon source) in an Airlift reactor with
continuous flow system (H/D 12.5 outside and 20 internal parts). The condition of aerobic
formation was better after giving intermittent aeration variation in the 4 hour period by using
pairwise comparison method. This was because there were 3 aeration patterns per day and 3
patterns without aeration per day, the pattern was relatively fewer than the other two variations,
so the biomass was relatively more stable and compact. The biogranular characteristics were
85 - 88 mL/g; 32.95 cm/min; 13.28 g/L; 1.87 mm and 0.67 of SVI value, settling velocity,
density, diameter and aspect ratio respectively. Removal efficiency of organic, ammonium and
nitrate obtained from the variation were the highest among another two variations, which were
58.35%; 26.56%; 25.75% for organic, ammonium and nitrate respectively. The kinetic models
used to evaluate the performance of microorganisms were Monod and Contois model, with
parameters Y, Kd, pmaks Monod, Ks, umax Contois and B. Both kinetic models were less
precise in evaluating substrate used by biomass so that the use of second-order Grau and Stover-
Kincannon kinetics models was tested. Between two kinetic models, the second-order Grau
kinetics model was more suitable for tracing substrate used by biomass in the intermittent
aeration variation, with relatively small error compared to the other three models (¢ = + 0.001
- 0.004 g/ L), the confidence index of 65.10%.
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