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Effect of Size and Number of Aerobic Granules on Nitrification and

Denitrification

LI Zhi-hua', ZENG Jin-feng' , LI Sheng’,JI Xiao-qin', WANG Xiao-chang'

(1. Key Laboratory of Northwest Water Resources, Environment and Ecology, Ministry of Education, School of Environmental and
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Ltd. , Xi’an 710025, China)

Abstract: Based on experimental results, a one dimension dynamic model was developed for describing the growth, maintenance and
decay processes of microbes using multi substances, and consequently, the effect of size and number of aerobic granules on nitrification
and denitrification were investigated. It was found that the consuming of ammonia nitrogen increased with the larger number of granules
given the same biomass amount, indicating that the consumption of ammonia was dependent on the surface area of granules. The
resulting amount of NO, -N and NO; -N was dependent not only on the amount but also on the diameter of granules, and the effect of
the diameter became negligible only when the ammonia concentration was very low, suggesting the penetration depth of oxygen
determines the production of NO,; -N and NO; -N. Regarding on denitrification, for those granules with the diameter more than 1 000
pm, the denitrification increased with the increase of diameter, however, for those ones less than 1 000 pwm the effect of diameter
became negligible, indicating that the limitation of oxygen diffusion in granules of big granules more than 1000 pwm could help the
process of denitrification.

Key words : nitrification; diameter of granule; model; granular sludge; denitrification
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Table 1  Stoichiometric matrix

W B PEL 5/ mg - L™

TR ALY /gL

KA So SNH[ SNO[ SN03' Ss Xron Xnos Xy X MR
AOB W& K 1-3. 43/YNH4+ - I/YI\'H4* Iy — l/YNH4+ 1 0
AOB f4EH; -3.43 -1 1 s
AOB Y30 inmy i £ xi-inu 1-Fy -1 Fy; P3
NOB MK 11 14/Yyo ~1Vy0r 1/ Vo ! P
NOB (¥4 +¢ -1.14 -1 1 ps
NOB P %95, inmy-Enxi Fxi L-Fy; -1 Fy Ps
XH g K 1-1/Yy ~iNgM -1/Yy 1 P7
XH 9329 inm ~ Enxi Fxi 1-Fy; -1 Fy Ps
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Table 2 Process rate

AOB A K Hoxir SNH[‘ i Xaon
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) Sxz S
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AOB HI R bwagm A08
SNOZ— Sxu M So
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5 NOB 4+ myo - SNOZ_ all —Xnon
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Ay s KNOZ‘
6 NOB fiy £k bNOZﬁ KNO2’ + 51\02* NoB
— g Sg So 5N114+
! XH Rk RLER Ho Kg +S5 Koy +S¢ KB,NHI "'51\41-14+
8 XH B W Kffss H
x3 HEASHEREKER
Table 3  Parameter values and sources

s X ¢ Sk
Ying AOB = 2K (COD/N)/ g-g~! 0.21 [10]
Yxos NOB =2 Z%{(COD/N)/ g-g " 0.05 [10]
Yy Xy PR AR (COD/COD)/ g-g™! 0.67 [14]
Fy AR X, 775 (N/COD)/ g-g ™! 0.08 [15]
ixBM RS A (N/COD) / geg ™! 0.07 [14]
inxi X, FAI(N/COD)/ gog™! 0.02 [15]
Hoxi AOB F K bR 3R /h ! 0.09 [16]
Ky AOB R EEAFHL(LL N i) /mg L~ 9.1 [10]
Ko, g AOB W4 ZE M H ¥ LA COD ) /mg-L ! 0.74 [17]
LN AOB 4R R B/h ™! 0.015 [18]
baig AOB (3R H/h ! 0.0125 [16]
Hnoy NOB e K He b K5 R /h ~! 0.11 [16]
Kyo; NOB ) MRS AR R A B (LA N 31) /mg-L~! 4.85 [10]
Ko noy NOB (¥4 ZE M % 50 (LA COD ) /mg-L ! 1.75 [18]
mNo; NOB 4R R /b ! 0.048 [18]
byoy NOB H 3B HRH/h ! 0.008 3 [16]
Ky iy Xy MZECRHHEE (LA N ) /mg L 0.07 [14]
By Xy R # 3R /h ! 0.25 [14]
K Xy B S SRR A (L COD 1) /mg-L~! 20.0 [14]
Kou X,y BYECERFE(LL COD ) /mg-L~! 0. 20 [14]
by Xy PRI R KD ! 0.026 [14]
Dy S P HLRE/ dm? +h ! 0. 000 576 [15]
Dyy+ NH,; -NIY # R/ dm? -h ! 0. 000 625 [15]
DI\'OZ’ NO, -N# # &%/ dm? -h ! 0. 000 583 [15]
Dyo - NH; -N W99 #UR %0/ dm® -h ™! 0. 000 583 [15]
D, DO WP AR/ dm? +h ! 0.000917 [15]
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Fig. 1 Simulation result and experimental data
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