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Feasibility of Aerobic Granular Sludge Formation in Continuous Flow
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Abstract: A radial sedimentation tank from a full-scale industrial sewage treatment plant which
has formed the primary aerobic granular sludge (AGS) , was used to investigate the settling performance
and distribution of the activated sludge in a solid-liquid two-phase flow system using computational fluid
dynamics (CFD) model. Three sludge samples (SI, S2 and S3) were taken from the bottom of the
sedimentation tank at the different radial distances (1 m, 6 m and 12 m, respectively) from the center of
the tank. The average particle size of SI sludge (294.6 pm) was higher than that of S2 sludge (142.8
pm) and S3 sludge (55.2 wm), while the corresponding sludge volume index for three sludge samples
were 56.2 ml/g, 63.4 ml/g and 81.3 mlL/g, respectively. Both CFD simulation and experimental data
showed that the ring area with a radius of 1 —6 m in sedimentation tank contributed to the retention of
heavier and larger granular sludge. Therefore, the selection pressure could be generated by selective
recirculation of the granular sludge in the center area of the sedimentation tank to enhance the aerobic

granulation in the continuous flow reactor.
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Fig.3  Microscopic photos of different sludge samples
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Tab.2  Characteristics of granular sludge for modeling
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Fig.4 Change of sludge density with the increase of
radial distance (0.1 m from the bottom of the

sedimentation tank)

HIPE 4 n] DL, S0 O A A B R T5 DR RE 2R

1026 kg/m’*, Y3 it J& 437 B 8 )2 4% 5 21 015
ke/m® Ze Ay, S HURE &5 ST R S3 SEBRkE Sh (075 U8 25
BE(AR51 1027.1 #11 013.9 kg/m’ ) FEAHHSAF, —
FERREE FUER] TR AT AR

Bl S AT it AT A 7K SF R (KR 3.8
32.5F 1.5 mAb) M5 le s EE = B, AT L, U TE
PAAFAE 11 I 8 7K ST e 7K ST, Y08 2 4% 3 ol % 3 34
T K, #5483 o A B o 3 50 0 TETR
JER3.8.3.2.5 F1 1.5 m W7KF- 80T _E TR A
BE43 29 1 024 1 016 .1 006 F1 998 kg/m’, i}t A
DLV K F I LA E (KK O ~ 1.5 m) 5 e ik i 2
AN O, SAE K X5 ST AR A1 YRV B 4% B 8
TR EEIX (KT 1.5 ~3 m) 3P RIE TSR
A KRB BUZTTIEX (3 ~3.8 m) IR JZ/AAE— )2
JEREZ A 0.2 m /) X, i XS N TR A5 15 Ve 2% K
K H 52 U05E KAFTE B W) Bt .

T (g
1026094
1024101
1022109
1020117
1018124
1016132
10147139
1012147
1010154
1008162
1006170
1004177
1002185
10001
998200
0 3.00 6.00 1
1,50 4.50
a. A
(kg r)
1024710 pm
1022059
1019408
1016757
1014106
1011455
1008804
1006.153
1003502
1 0003851
998.200
0 500 10.00m
M
250 7.50
b. K-
S e s S 3
ES miEtisREEST
Fig.5 Sludge density distribution
Y ey R N TAY
2.2.3  PUEMNKIR ST

it UL 20 R 3 FH LA 8 A4S B0 32 B 1
JES T S R AN T ORI, L
RO 6) A FTTR J5 58305 Hh o0 BE b A7 7 — A T
FhAE N 0. 003 m*/s* Ay X 3k, Hofth IX 38 14 3 O 3 g
BN, 2920 0,001 m*/s®, JZEUTTEM 45N B AR AL
FARIH RSN AE( <0.01 m>/s*) BRA, X5 I8 1 UL %
FHRE N IR K R P e T 5 R AR DT i

- 12 -



www. cnww1985. com *

2 OML R TE SR AT R AT

#3645 %19H

IR, B 6 (b) Al 1, PLIEA TR J5 2 m Ak
FAAE— DR DI, 175 98 28 52 2% DX Sl ek 3k J38 7 i) 2%
A= WO RS AR 10 LA 0. 007 m/'s e A HY i
PREBEATIEN . FAYI I L RE 2Tt e
HIDLHE , T B TS e A AN 2] S [l 75 e Y

4 0 (a5

0 3.00
—

6.00 m
— -]
1.50 4.50

a. it it B it

0 3.00 6.00 m
— —

1.50 4.50

b. A2 [

0 3.00 6.00 m
—
1.50 4.50

c. YT

0 3.00 600 m
30
150 450
ol Bl

& 6

Fig.6  Flow pattern simulation of the sedimentation tank
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