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Flow-separated Ball Filler for Enhanced Nitrogen Removal under

Low Temperature and Its Internal Filling Rate Optimization
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Changchun 130012, China)
Abstract: In order to investigate the optimal internal filling rate of flow-separated ball filler under
low temperature, the same size of flow-separated ball was used. Five internal filling rates of 18.3% ,
24.4% , 30.5% , 36.6% , and 42. 7% were selected. The SBBR reactor was constructed and the water
temperature was controlled at (10 £1) “C. The operation was performed under the same conditions as the
external filling rate, aeration rate, and influent quality. The results showed that the SBBR reactors with
internal filling rates of 30.5% and 36.6% had better removal effect for NH,” — N and TN, and the
average removal rates reached above 65% and 62% , respectively. At the same time, their total biomass
and biological activity were similar. Considering resource conservation and reducing energy consumption,
the optimal internal filling rate of the ball under low temperature was determined to be 30.5%.
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Fig. 1 Schematic diagram of SBBR device
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Tab.1 Filling scheme of five kinds of flow-separated ball fillers

g | IR/ A | K3 HORL/ AN | NI R %
18 3 3 18.3
28 4 4 24.4
35 5 5 30.5
42 6 6 36.6
55 7 7 42.7

& N PRI AR R0 31, 38% AR IER}
MR EKE R 2R, K 30 mm )37 J5 14, %
FER 16 ~ 17 kg/m’ | LRI H 3.8 x10° m*/m’ ; [
WHNALEIE X Z 3008, KL NL LB 2R
o K3 JEORH B4 o oy i 85 B2 3R O M, RST o @25
mm x 10 mm, %5 £ 4 0.95 g/cm’, ¥ 32 L > 560
m’/m’, FBIERI E R SF O @100 mm, 415 R R A
I o RIS AE R AR = a7, RIS 452
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Tab.2  Test water quality

m e U FHIME
COD/(mg - L") 165.5 ~206.2 180
TN/(mg - L™") 13.25 ~16.65 15
NH; =N/(mg - L") 9.86 ~13.18 12
NO; -N/(mg - L") 1.97 ~4.45 3
TP/(mg - L") 1.95~2.88 2.5
pH & 6.98 ~7.53 7.13
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Fig.2 Removal efficiency of NH,” =N by each reactor
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Fig.3 Removal efficiency of TN by each reactor
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Fig.4  Suspended solids test results
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Fig. 6 Biomass detection results on individual filler
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