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Shape and Formation of Aerobic Granulation in SBR
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Abstract :

Granulation characteristics have been studied with an aerobic sequencing batch reactor(SBR). Organic loading of

2.46 kg COD/m3/day followed by 4.14 kg COD/m’/day had been applied to the lab-scale SBR with a very short settling time
during the operating cycle. The granulation proceeded to the diameter range of 3 to 5 mm with MLSS concentration of 12,000
mg/L at 45th days of operation while COD removal efficiency remained almost consistent after the granule formation. It has
been noticed that aerobic granulation under the higher loading with a very short settling time seemed to be due to the microbial

selection of better flocculating species.
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Table 1. Design BOD loading range of various aerobic biological processes

Process description

Design BOD loading range

References

High-rate aeration

12 ~ 2.4 kg BOD/m’-d

WEF (1998); Crites and Tchobano- glous (1998)

Contact stabilization 1.0 ~ 1.3 kg BOD/m’-d

Suspended growth Conventional plug flow 0.3 ~ 0.7 kg BOD/m'-d
Extended aeration 0.1 ~ 03 kg BOD/m’d

SBR 0.1 ~ 03 kg BOD/m’-d

Trickling filter

0.07 ~ 0.22 kg BOD/m’d

Metcalf & Eddy, Inc. (1979) and WEF (2000)

Biofilm

RBC 4 ~ 10 g BOD/m’-d

Metcalf & Eddy, Inc. (2003)
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Fig. 1. Schematic diagram of lab-scale SBR for aerobic
granulation study.
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Table 2. Composition of the feed substrate used in this

experiment
Parameter Period 1 Period 2
COD (mg/L) 714 1200
TKN (mg/L as N) 9 129
NHy"-N (mg/L) 40 40
T-P (mg/L as P) 43.58 724
PO+P ( mg/lL) 5.06 7.03
Mg™' (mg/L as CaCO3) 72 239
Ca™ (mgL as CaCOs) 145 483
Trace salts solution* I mL/L 1 mL/L

* Trace salts solution: H;BOs: 0.15 g/L, FeCl; - 6HO: 1.5 g/L, CuSOy -
5H,0: 0.03 g/L., MnCl: - 4H:0: 0.12 g/L, Na;MoOy - 2H>0: 0.06 g/L,
ZnS0; + TH:0: 0.12 g/L, CoCl - 6H:0: 0.15 g/L, KI: 0.03 g/L(after
Beun et al, 1999)

-.:] ; il %

(b) x 100

(a) x 50 (c) x 200
Fig. 2. Shape of granules in Period 1 (30th day from start
up operation).
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Fig. 3. Granulation in SBR reactor operated in COD load-
ing of 4.14 kg COD/m’/day with shorter settling
time (Period 2)
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Table 3. COD removal efficiency in aerobic granulation

reactor
Before granulation After granulation
Inf. COD (mg/L) 714 714
Eff. SCOD (mg/L) 79 70
Removal (%) 88.9 90.2
Eff. SS (mg/L) 155.4 2713
Period 1 Period 2
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Fig. 4. Variation of MLSS, MLVSS and SRT of Period 1
and 2.
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Table 4. SVI in Reactor of Period 2
Operating day (after start up) 34 39 46 53 60 69 79
SVIS min (mL/g MLSS) 48 34 36 30 32 42 53
SVI30 min (mL/g MLSS) - - 36 31 32 42 53
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