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Adimey  Simulating the metabolic process of high concentration organic waste water by aerobic granular sludge (AGS) is
significant for the practical application of aerobic granular sludge technology. In this study, chemical oxygen demand (COD)
and oxygen uptake rate (OUR) were investigated in batch reactor; ASM3 was modified according to the test data; and part of
the model parameters were measured. No autotrophic nitrification was found in this test. The measurement results showed the
heterotrophic bacteria yield (Yys) as 0.7, storage yield (Ygr0) as 0.95, maximum growth rate on Sg (i) as 0.11 h', maximum
storage rate (kgro) as 0.4 h”', and decay coefficient (by,) as 0.014 h™'. The model described the experimental data from this system
sufficiently. The simulation results show that heterotrophic microorganisms utilize exogenous substrates for growth, maintain
basal metabolism and transform the substances to store materials simultaneously. The AGS use more substances for storage
than for growth in the feast period. When the substances are used up, the AGS utilize storage materials to grow and maintain
the basic metabolism.

[Eeyrerds aerobic granular sludge; mathematical simulation; respirometric method; high concentration organic wastewater
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Table 1 Composition of test water

X5 2 COD NH,'-N
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Fig. 1 Schematic diagram of OUR detector. (U: Rubber plug; @: YSI 52
dissolved oxygen probe; (3): Organic glass bottle; @: Aerator.
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Fig.2 COD, OUR and DO results of two groups. a, b stand for parallel reactors of experimental group I; c, d stand for parallel reactors of experimental group II.
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Fig. 3 Results of OUR, NH,"-N, NO;-N and NO, -N. a and B are the reactor numbers.
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Table 2 Stoichiometric and Kinetics rate matrix of the model
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Fig.4 The results of experiment |-a. 4O0sto, 40groS, 40groX and 4Odec stand for the consumption of DO by storage, growth on S, growth on Xg;, and

decay, respectively.
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Table 3 Results of sensitivity analysis

208 RBRE

P So, (p/mg L) Ss(p/mg L") Xu(p/mg L") X (p/mg L") Xoro(p/mg L)
Y510 2.989 8.514 1726 13.5 582.9
Yasro 2.103 1.04 1179 5.4 519.6
Yus 1.114 3.198 643.2 5.026 217.2
by 0.8854 0.173 539.6 107.2 4.395
Hys 0.4412 45.14 212 10.73 256.6
Husto 0.2452 0.03236 454.2 15.96 519.9
Mgro 0.1221 0.07352 70.18 0.3439 29.19
mg 0.03107 6.384 7.145 0.695 11.47
K 0.02758 7.906 4.112 0.07481 10.18
Ko 0.04861 12.24 24.91 1.939 42.62
Kero 0.2478 0.05595 389.1 5.36 497.3
ksro 0.2556 138.8 11.78 10.06 145.4
f 0.2545 0.2036 0.689 149.6 0.9554
T4 RERMBNEMITEESH
Table 4 Kinetics and stoichiometry parameters after calibration
Z ¥ Parameter #1% Method {8 Value FA7 Unit
th2E 3% Stoichiometry (COD/COD)
Ysro KL Measured 0.95 1
Yus RGNS Measured 0.7 1
Yisto K Calibrated 0.88 1
7 ASM3 0.2 1
1% 240 Kinetics
ksto RIEMTH Measured 0.4 b
by RIGMTF Measured 0.014 h!
s RIS Measured 0.11 h'
Listo e Calibrated 0.425 h'
Mo K Calibrated 0.032 h'
ms et Calibrated 0.005 h'
K & Calibrated 168 gm’
Koo ASM3 0.2 gm”®
Ksro ASM3 1 1
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Fig. 5 COD, OUR and DO simulation results of group |(a, b) and Il (c, d).
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Fig. 6 Simulation analysis of the substrate biodegradation.
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