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Rapid Cultivation of AGS by Continuous Aeration SBR and CFD
Analysis of Reactor Flow Pattern
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Abstract; Simulated tomato paste wastewater was prepared in a SBR reactor with a height to diameter ratio
of 10, the decontamination performance and the change of microbial characteristics of aerobic granular sludge
(AGS) were investigated under continuous aeration condition. A fluid dynamics model was established to sim-
ulate the three-phase flow pattern of gas-liquid-sludge in the reactor to understand the influence mechanism on
sludge granulation. The results showed that the removal rates of COD, NH, — N and PO, - P in tomato paste
wastewater were 94.37% , 93.55% and 90.92% , respectively after the sludge was completely granulated.
The abundance of Chloroflexi, Bacteroidetes and Firmicutes increased significantly. Candida saccharibacteria
was phosphorus removal microorganism. The flow pattern structure in the reactor was circulatory and vortex.
Hydraulic shear force was positively related to particle size, and particle shape was related to flow pattern dis-
tribution.
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5 90% 35 P8 B Ay BRE A, S E R TR T
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80 em) , AL TAEIRFZ) 4 L AN
48% . K HMALER, e SR = 5 L/min ~
6 L/min, " AR WM £ R FAE 1. 66 cm/s ~
1.99 em/s Z [a] , >k 0 [E]45 ] 8% (PLC) H sl 45 il
BAT ) AL 37K (10 min) (B (198 min 5 %
223 min) . UL % (30 min 454 & 5 min) ., K
(2 min) , 3£ 240 min, ¥F 58 R 7 7E 20 C ~
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COD {E 3/ 400 mg/L, # 1 ) COD -5 22 bR % iy
Ja s W R 79. 40% $2 T E 94.37% (60 d) ., ifi
60 d J5,#E 7k COD {H Mm% 1 400 mg/L, COD ¥
BB R 95.19% |, v #% 1 )i de Pk fig IF K 45 2]
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WA= R AR /0 | 3R ol TR RN I i A T R i 2D
RGWEAE A PR . 7E WOk A4S By B, BUAR PO, - P
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MRS, SBRBITES 15 K, 4N
IV S e VA 1 A N 7 G YA 7 B R el N
150 pm ~200 pm, P60 42 8 165 wm , fiCkr 47 10
A o7 HL BRURLA s 7E 40 d A Ay i AR K
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JE L) W, Chloroflexi [ #H XJ = B KE 22 3 i, =k th
MAEZ, P T Zy PN 5. 14% T TE Z, g
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COD #f B HEA T 5 b TF a3, B AP0 & A HL i
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WAL (AR o B ar WL, B0k 5%
T 52 B AR 3 /N5 R0 I 2 19 23 A S A
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H 3 BT A] AT, 7K D0 B Y0 R IORL R A7 22 ) S
FERRBOC R . AGS K IR0, JURLRL 728 38 e
M 7K 77 55 V) 3R B N2, i J& i T 82 2K )
SEU) B AE T AR T IR W O W T 22 (R A R A
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e PR B 85 T /), UKL K AR AR IR 4, R S
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VT B RN TR T A
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gL K COD AN [w] JiT 5 Vi J32 5% J5 1 £ A
SRS, & E RWH 1.99 em/s FIFF S
2K COD i vk B2y 400 mg/L i, S 4 N Y
LA DA FR U RN R BE R /N R I O 3 R R
PR U R #5  1e) 422 WL B 7 1142 2, T3 /N 8 TE
WL AR T E RN A O b o B, OV Ry M
10, B0 0912 s Ll 34, s e i o) Ak K4 ik 1
AR KA. ik COD Bt ik 4 800 mg/L B,

N i N TS K AR B R e A8 T 2 DA ZINTRE I8 3
A5 Ay R B R T 3 EL o B T BRI A AT L Bk
PEFAAS , 430 16 IV i 1) 00 B | 38 44 42 306 B 4
] AN R B8 sl R K o B s ) R S AR A
kK COD Bra ik iRy 1 200 mg/L B, 52 I i N
A Z I RN — eI, B BN T
PR T Sl 38 TE 30T IR T 2 e, O IR 1Y) B9
YIVE FAA R T JB0kE 22 18] (4 Bl 15, 330 X6 T 1 K Bk 15
Te A BRI RS EH . RFEEEK COD ¥ i &4+
TOHERBSMAAAELES, BB RIATER RN
TR A
SR FH I B 3% 56 Ok B R K, M kK
COD Jo7 & ¢ £ 55 T 800 mg/L J& , 2 i #% P B B AJ
LG ek V5 R, B H BEE OLR 40, K R 48 N 7K i
BYU) 1R B, U TS U8 2 1) 2R AR K A
I Ak o T RN i B S R ¥ U RN AR B AT
T R VA 1 43 AT B 3R LS I R /INA O . HE BN
i TG T8 B T R DA 1 /N B 8 v A T
Ve 32 BN 0K J1 8590 7 fiim , URERL AR B K
2.6.2 SR B BUBURL IR I B4
MR N 1.99 em/s B, SR % NS
o3 A 2 B SE B S B 1 R, A A 1 BB A
B, FEFOIE A RS 5, kS B TR
Tia) S5 IO 4% HR 0 B 3, F ok S 7 14 A9 R A X 3
I BRI R L A O B R TR A
O, B BEAH A B0 A B . X AT B S R
KSR LR ALVRI Ry, A G o SN s RO
0 N 5 ) e TR . N I U = 20 S = S 1N
PG 5 5 o0 2 R A 7 25 5, 9 0 % R AR AR 10
T, WA N — 5 W 1 A BB sh . Bl R
B, AR B B D) R ) B R /N T R
i 1) SR FH e o5 FE K R I H A AN SRR I B
TR EUL . A Ry, 10, 5 A 805, <
T I 2R B[R] RE B A K, e 35T A B o DA R i
%, FRESWAESE T 2.4, 1 TR SE R, POkl 5
T AE S 25 Th i 2 2K BRI K . b, T
A 2 B A B R 3R, ABORA 1 SR FB A2 B
RAEZEFL R T RANZES Y g Rk, S
J AU L UL X B2 A PN I A 1 e B R
M J AL I, BN A N RO & 2 AR A R
U 1 % 0] iz 2 A8 S A e L B mAE R OIS 54
B AGS (PR HUIE B 3 2 78 ORI 1890
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