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Rapid Cultivation of Aerobic Nitrifying Granular Sludge with Alternate Loading

Method

SHEN Na, YANG Chang-zhu,PU Wen-hong, LUO Ying-dong

(College of Environmental Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The nitrifying granular sludge was cultivated in three Sequencing Batch Reactors (SBR), R1, R2 and R3, respectively.
There were two new cultivating methods applied in R1 and R2, which alternately changed the influent nitrogen loading and the influent
carbon and nitrogen loading, respectively. The traditional method of step-increasing nitrogen loading was adopted in R3. The results
showed that the full-sense nitrifying granular sludge could be cultivated successfully after 70 days in R1 and R2, while it took 147 days
in R3. The denser granules with higher activity of nitrifying bacteria and better denitrifying performance could be rapidly obtained by
alternately changing the influent carbon and nitrogen loading simultaneously. The removal rates of ammonia nitrogen and total nitrogen
were about 95% and 70% , respectively, under the stable operation conditions. Overall, the physical and chemical properties of
granules and the performance of denitrification were outstanding in R2. From the comparison results, it indicates that the increasing
influent organic loading can speed up the formation of granules and their growth at the early cultivation stage.

Key words : aerobic nitrifying granular; nitrogen loading; organic loading; alternant change; rapid cultivation
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Fig. 1 Sketch map of the SBR
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SOUR,, . SOUR,, Fil SOUR,, 43 I3RS 75 14, A
TLTE (AOB) FIVE A 2 £5 48 AL 7 ( NOB ) 119 Fb AE S 3
R R AR
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Bl hy R K B VR AT AR, R1 Bk /K COD #7500
mg- L™ JFHNZ 800 mg- L' (7RIS 3 A P A543
N A N RS R AR i BUR BIEK COD ik B 4
Jn% 800 mg- L™, EAKJE A UL 2.3 5 AU ]). N/
COD 7£ 10/100, 20/100 } 30/100 2 0] 32 £ 45 4k ;
R2 ##E7/K COD ¥ EE7E 500 . 800 F11 000 mg-L ™" Z |f]
LA, A BF N/COD 7E 10/100 . 20/100 K 30/
100 = [A] 32 % 28 fk; R3 #E /K COD #5 il 7£ 500
mg-L ™" J5 34 A & 800 mg-L~', N/COD Hi 5/100 ~
30/100 Z A HE . BEER A4 40 mg- L', S ALAS
150 mg-L ™" BREREK 30 mg- L' BRFRINIR E 5 T &
TR B BLARSRAE LR 1 A 2 (Hih N/CoD #
IR E R B K COD MRBERY LU AA) .

%1 RI1 # R2 ik N/COD W E&IRIE
Table 1 Concrete operation of N/COD in influent in R1 and R2

BITREL 1/d R1(N/COD) R2(N/COD)

1~11 10/200 ~25/500 10/200 ~25/500
12 ~ 14 50/500 100/1 000
15 ~17 100/500 160/800
18 ~22 150/500 150/500
23 ~25 100/500 160/800
26 ~28 50/500 100/1 000
74 ~88 320/800 320/800
89 ~91 200/800 300/1 000

92 ~ 133 240/800 240/800

134 ~ 150 150/500 240/800

#2 R3 itk N/COD HEMAFIRE
Table 2 Concrete operation of N/COD in influent in R3

BITREL 1/d R3 (N/COD)

1~11 10/200 ~25/500
12 ~17 50/500

18 ~27 75/500

28 ~45 100/500

46 ~ 64 125/500

65 ~73 150/500

74 ~91 320/800

92 ~ 150 240,800
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FERT M 4 BB IR 3) , 4B BE R2 Hig ey
g K IE A& 2 FrR , 15 e MU (23 7 i
TLER 17 d, RO BURIAR A 0.3 mm 2247 F 20 /N5
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Table 3 Development process of aerobic granular sludge in R2
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Fig. 2 Aerobic granular sludge at different stages of the development process in R2
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(a) J2{7580d
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3 R, R2 # R3 thFhii5 R MMM
Fig. 3 Appearance of granules in R1,R2 and R3 on day 80 and day 131
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Fig. 4 Variations of the average granule size in R1, R2 and R3
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Fig. 5 Granule size distribution in R2
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Fig. 6 Respirometric activities of heterotrophic and nitrifying

bacteria in R1, R2 and R3
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