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Influence of Organic Loading Rate on the Start-up of a Sequencing Airlift

Aerobic Granular Reactor

LIU Meng-yuan', ZHOU Dan-dan', GAO Lin-lin', MA De-fang', ZHANG Yu-meng', LI Ke-yu’

(1. Key Laboratory of Groundwater Resources and Environment, Ministry of Education, Jilin University, Changchun 130026, China;
2. China Northeast Municipal Engineering Design and Research Institute, Changchun 130026, China)

Abstract: The cultivation and stability of aerobic granular sludge in a three sequencing airlift internal-loop aerobic granular fluidized
beds (R1-R3) under different organic loading rates (OLR) were investigated, where the selective pressure was un-controlled. R1 and
R2 were start-up at the COD loading of 7 kg+(m®+d) ~'and 3 kg-(m’-d) =" respectively, and R3 was start-up at an increasing COD
loading rates of 1. 5-3 kg+(m’-d) ~'. The results showed that the aerobic granules could be formed successfully in all the reactors,
however, filamentous bulking happened as the reactor was start-up at an aimed OLR (Rl and R2). It seems the overgrowth of
filamentous could be controlled effectively by means of increasing OLR gradually. The granular development characteristics, the
physical characteristics and extracellular polymeric substances contents were analyzed especially during the aerobic granules cultivation.
Compared with the granules in R1 and R2, aerobic granules formed in R3 presented clearer outer morphology and compact structure,
advanced COD removal efficiency and a significant increase in polysaccharides, resulted an enhanced stability.

Key words : aerobic granular sludge; organic loading rate; start-up; airlift reactor; stabilization
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Table 1 ~ Comparison of stability of aerobic granular sludge under different OLRs in sequencing batch reactors
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Fig. 1 Schematic diagram of airlift internal-loop

aerobic granular fluidized bed
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RHEZK 1 min, B2/ 328 min, YTIE 30 min, HEK 1
min. HAWIETT SN « 3R 1H A i I A R
FEHITE 25 mme-s ™' KRN 50% 15 REHN 7 d,
pHEA 7 1,817 H 20C £1C.
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OLR) Jii 8l Jy U0t 4 X s iy s Uk 75 De B 1 AN
PERR A FZ SR F N2 2 iR A LG far 25085 R1
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P2 1 B = VO - e 2 = I 7 O O 0) DI 7 s 1| i
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Table 2 Start-up method of each bioreactor and their running time

TE3% Rl R2 R3 R3 R3 R3 R3
COD ffifif/kg- (m®-d) ! 7 3.0 1.5 2.0 2.5 3.025Y
AT/ 72 78 12 16 28 40 16

1) R3 HisiRAEAR PO M#EE 2 3.0 kg- (m®-d) ' Wiz 4T 40 JE
JEARARRAE OB R 2.5 ke (m® +d) ~ViEAT, L 2.1
1.3 Bk Fpe
SCHR KO N T REK (453 DL 3% 3) , L dd ik
A BREAMEITE. C/N/P 4K 100/10/2.
F3 RURBEKERRES

Table 3 Composition of feed water for aerobic granular sludge

2% p/mg-L~" |41 p/mg-17!
NaAc-3H,0 2280 ZnCl, 0.05
NH,ClI 615 CuCl, -2H, 0 0. 06
K, HPO, -3H,0 210 ||MnSO, -H,0 0.05
CaCl, 8.3 ||(NH, )Mo, 0, +4H,0 0.05
MgS0, -7H, 0 9.2 ||AlCl -6H,0 0.09
FeSO, -7H,0 7.4 ||coCl, -6H,0 0.05
H,BO, 0. 05 ||NiCl, -6H,0 0.09

1) B B LA N AT 7 kg'(m3' d) ~'if R
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Fig. 2 Evolution of morphological observation of aerobic granular sludge in R1, R2 and R3
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Fig. 3 MLSS and SVI vs. the operation cycles in R1, R2 and R3
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Fig. 4 Particle size distribution of aerobic granules at

cycle 36 in R1, R2 and R3
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