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Granulation of Completely Autotrophic Nitrifying Sludge in Sequencing Batch

Reactor
ZHANG Zi-jian WU Wei-wei WANG Jian-long
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Abstract The formation of aerobic granular sludge was investigated by seeding completely autotrophic nitrifying sludge in sequencing batch
reactors SBR  using synthetic wastewater containing ammonia in the range of 120-650 mg/L under the loading rates of 0.48-3.60 kg/ m* d .
The experimental results indicated that the granular sludge could be formed on day 22 in SBR by inoculating nitrifying sludge when ammonium
loading rate was 0.48 kg/ m* d  temperature was 30°C = 2°C and the settling time was gradually decreased to 10 min. The size variation of
granular sludge underwent three stages stagnant rapid increase and stable stages. The granules kept increasing in size to around 500 pm at
rate of 12 pum/d and became stable on 43 days. The mature granules held regular shapes and clear outline. The granular sludge with diameter
larger than 300 pm accounted for 74.6%  there was almost no flocculate sludge in the reactor. During the granulation process the color of the
sludge became yellow reddish from grey. There were great amount of bacillus and clump of EPS distributed on the surface of granular sludge.
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1.2

pH
6.3~8.6
11.5:1
5:1 KH,PO, K,HPO,
. L
20 mg MgSO; 7H,0 10 mg FeSO,; 7H,0

15 mg CaCl; 2H,0 1 mL

1.
1 /g L1
Table 1 Trace element reserving solution composition/g L~
EDTA-2Na  10.00|| CuSO; 5H,0 0.03 || CoCly 6H,0 0.10
MnCly 4H,0 0.12| NH; Mo, 0y 4H, 0 0.05 || AlCly 6H,0 0.05
ZnSO; 7H,0  0.12|NiCly 6H,0 0.10 || H;BO; 0.05
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Fig.1 Testing apparatus and process schematic diagram

1/2 1.
30°C £2C . SBR
2.
2 SBR
Table 2 SBR operation condition
/em 5 /min 4
/L 1.0 /min 39—>10
/T: min~! 2.0 /min 5
/min 180 /mg L1 120
HRT/h 6 /kg m*d ! 0.48
1.4
N- 1- -
DO
YSI 5000
DO
DO DO
20 em SS VSS
Malvern Mastersizer 2600
Quantimet 500 image analyzer Leica
Cambridge Instrucments . 0.5
~ 1880 pum
5~10 mL
3~5
100
@ PBS
3 2% 4°C
4 h 0.10 mol/L. 3
20 min @ 30%
50% 70% 85% 95%  100%
20 min 4°C  100%
©) 2
20 min @ Polaron E3000
VG Microtech  © Polaron LT7480
Cryoprep © 25 kV
Stereo scand20 Ieica Cambridge Instruments .
2
2.1
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Fig.5 Change of particle size at different time
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5 <200 pm
89.0% > 300 pm
10 min 2.9% 22d
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