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Table 1 Maximal anaerobic ammonia oxidation rate at

various nitrite concentration

Concentration V 1
mmot L' mmol gVS d ! Vi
0.5 2.746 0.364
1 2.729 0.366
2 2.641 0.379
4 2.253 0.444
6 1.848 0.541
8 1.733 0.577
10 1.450 0.690
4 6
9.595mmot L !
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2
Antoniou 10
s 2
v |+ K N H' > Table 2 Effect of temperature on anaerobic
H' Ki» ammonia oxidation rate
H' o =V KK 0 Ao Anaerobic ammonia oxidation rate mmol gVS d !
+ concentration
7 -PH - H L0 1SCoT st 30T 35C
mmo.
S ¢ 1.727mmol 1 0.432  0.468  0.631  0.561  0.411
-1 -1
gVSd ' K;;;3.854nmot L™" K, 158. 450nmot 2 0.626  0.710  0.978  0.910  0.687

1471 6 4 0.786 0.940 1.329 1.309 1.025
24 .712nmol Lfl pH7.607 6 0.839 1.035 1.486 1.518 1.218
2.3.2 pH 8 0.852 1.075 1.559 1.636 1.335

- 10 0.847  1.089  1.591  1.704  1.410
p}{ 15 0.807 1.072 1.588 1.768 1.498
pH7.8 30C
3.458mmot L ! 80.226mmot L ! 1 2
16.656mmol 3 3
Lt 0.234 5.418 Arrhenius 4
1.125mmot L !
3
pH7.8 30T
0.468 LoD S1.468 | Table 3 Kinetic coefficents at various temperature
. mmol- . mmol-
1171 Parameter 15C 20C 25T 30T 35C
» Vywo mmol gVS d ~1 1,345 1711 2.526  2.756 2.362
4.908mmot L K,, mmol L! 1.801 2.305 2.624 3.455 4.215
9.595mmot L ! K, mmol L! 38.018 50.546 55.305 80.228 98.465
0.019 2.049 0.195  0.382pmol L Correlation coefficient #  0.943  0.957  0.925  0.971 0.975
2.4
4
2.4.1 L L .
© Table 4 Activation energy of Kinetic coefficents
15 30C
o Activation energy Vnaza Ko Ki,
35C »
30C N k} mol 37.316 30.239 33.695
10 Correlation coefficient 2 0.967 0.975 0.939
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Table 5 Inhibitory coefficient of nitrite at various temperature U 7
T C 15 20 25 30 35 N U
K, mmol L! 5.401 6.173 7.936 10.012 11.995 “
Correlation coefficient > 0.955  0.947  0.954  0.935 0.962
nw=YU~-b 7
2.5 So— S 3
oYy
8 Nitro- 7 0 wu
somonas
Nitrosomonas 9
811 12 Y 1.573mgVS mmol NH, !
Mulder b 0.052mgVSsS gVS d !
1.101
Y 10mg VSS w=1.573U-0.052
-1 = 2=(.958
L 0.04g COD g COD Sosof
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Table 6 Data for growth kinetics of anaerobic 9
ammonia oxidation biomass
Operation time d 30 30 30 30 Fig.9 Relationship of specific growth rate and
HRT d 2 1.5 1 0.5 specific substate utilization
Average influent NH; "-N mol L™! 5 5 5 5
Average effluent NH; "-N mol L™! 0.261  0.321 0.377 0.465
U mmol gVSd ! 0.163 0.215 0.318 0.625
Total biomass within reactor mgVS * 29063 29118 29172 29199
Average effluent biomass mgVS 4.578 7.709 10.543 26.392
p mgVS gVS d ! 0.184 0.328 0.424 0.935
* 29040mg
v V’mﬂx
o S
KYII VJ/II!?!X
K; I
S K,
7 U
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Kinetics of Anaerobic Ammonia Oxidation

ZHENG Ping” HU Bao-Lan
Department of Environmental Engineering Zhejiang University Hangzhou 310029 China
Abstract The kinetic characteristics of anaerobic ammonia oxidation was studied. The cell yield was 1. 573 mgVS
mmolNH, " ! and the cell decay coefficient was 0. 052 mgVS gVS d ~!'. The maximal rate of anaerobic ammonia oxi-
dation and nitrite conversion rate by the mixed culture were 1.320~2.761mmol gVS d ~! and 14.497mmol gVS
d "' respectively. K,, for ammonia and for nitrite were 1.801~4.215 and 0.468mmot L™ '. K, for ammonia was 38.
018—~98. 465mmot L' the optimal ammonia concentration was 16. 656mmol L™ '. K; for nitrite was 5.401 — 11.

995mmot L '. The optimal pH was around 7.5 and the theoretical value was 7.605. The optimal temperature was about

30°C . The activation energy for V... K,. K, and K;, was 37.316 30.239 33.695 and 30.473k} mol '.

Key words anaerobic ammonia oxidation kinetics nitrification denitrification
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