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Abstract: [Background] The activity of Nitrosomonas was significantly influenced by NH;3-N
concentration, but the inhibition kinetics of NH3-N concentration of the adhesive Nitrosomonas were still
unknown. [Objective] The influence of NH;-N concentration on 3 strains of adhesive Nitrosomonas
(Nitrosomonas eutropha CZ-4, Nitrosomonas halophila C-19 and Nitrosomonas europaea SH-3).
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[Methods] Three strains of Nitrosomonas (N. eutropha CZ-4, N. halophila C-19 and N. europaea SH-3)
were cultured under different initial NH3;-N concentrations (ranged from 25—1 000 NH;3-N mg/L) with
calcium carbonate as the adsorption matrix. The accumulation rate of NO, -N and the specific growth rate
were measured, the inhibition kinetic equations of ammonia oxidation were also established by Edwares2
model. [Results] The accumulation of NO, -N of N. halophila C-19 was fastest when the initial NH3-N
concentration was 50—100 mg/L, while the NO, -N accumulation rate was maximum when the initial
NH;3-N concentration was 50-200 mg/L for N. europaeca SH-3 and 50—400 mg/L for N. eutropha CZ-4,
respectively. The maximum specific growth rate of N. eutropha CZ-4 occurred at the initial NH3-N
concentration of 50—400 mg/L, which was much higher than N. halophila C-19 (25—100 mg/L). There was
no significant difference in growth rates for N. europaea SH-3 when the initial NH3-N concentration
ranged from 50 mg/L to 800 mg/L. The K| of N. europaea SH-3 (922.76 mg/L) was significantly higher
than N. eutropha CZ-4 (597.88 mg/L), and also the K| of N. eutropha CZ-4 was significantly higher than
N. halophila C-19 (186.24 mg/L). Moreover, the K, (72.06 mg/L) of N. europaea SH-3 was significantly
higher than N. halophila C-19 (23.23 mg/L). [Conclusion] The three strains of adhesive Nitrosomonas
showed great differences both in ammonia oxidation activity and growth. The results may not only help to
understand the functions of different Nitrosomonas in wastewaters with different NH;-N concentrations,

but also contribute to develop corresponding engineering technologies.
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J 100%.
1.5 MES%IT

FiRER R 3 4 FAT. NH3-N #1 NO, -N 77
SR M B 3R 0 i e B P05 N-(1-2838)-2. =
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Figure 1 The accumulation of NO, -N when strain C-19

(A), CZ-4 (B) and SH-3 (C) were cultured at different initial
NH;-N concentrations
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Figure 2 Maximum specific growth rate
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Figure 3 Models of inhibition kinetics
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Figure 4 Kinetics parameters
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S EBFACPY pAh, BT FA ERE R H
SxBEELEE AN pH WiRIZIAE L, L LL FA Kt Ky

17
WK A SRR B PE . AR O FA=
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FE YK X S H s YK A AR R
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WAE R ER A pH B HFK T 2 A (X b 3R
KR U AT,

WA, AW R N. halophila C-19 . N.
eutropha CZ-4 Fll N. europaea SH-3 [ KA F A H
H(LLNO, -N BUEHURTE, AR DIKIRFEIT, Hor
A IX 8] 7 15.36-79.68 mg/(L-d). 4k 5 5ok e 48]
WFE I A AL A CM-NRO14 AL [70 mg/(L-d)],
BTV & PYRESE 4 Nitrosomonas sp. THD-1
[8.64 mg/(L-d)], {HAASALTHE k%5
SAALTE 7 1[296.4 mg/(L-d)]o IR LE2E Y
JR, BEA AT RERE RN H SRR, WA T EE
SRRk B 22 (AR Rl R e Fh | 5597
oM BEFRBTH RN £ B AR A VR D BT R

N. europaea J&= WAL MR A BB A 47
H K BTG 0.29-0.95 mg/L FAR™1, Hip >
T, ABFFEH SH-3 (1 Ky (4.35-5.31 mg/L FA) A
S, T X — G A i AR AT RE R IR AR S
T W S N. europaea, AR, Rk
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Table 1 The influences of FA concentration on the growth and ammonia oxidation activity of three strains of Nitrosomonas

Strains Growth performance (measured results) Ammonia oxidation activity (calculated by models) Maximum
Optimal initial FA Maximum specific ~ Optimal FA K (mg/LFA) K (mg/L FA) NO,-N .
concentration for growth rate (h™") concentration for accumulation
growth (mg/L FA) ammonia oxidation rate (mg/(L-d))

activity (mg/L FA)

C-19 2.02-8.01 0.13 4.05 0.91-2.85 6.70—23.51 70.08"

SH-3 3.35-53.63 0.07 13.41 4.35-5.31 45.73-77.99 19.20°

CZ-4 3.35-26.81 0.27 8.04 2.54-3.12 37.55-42.61 36.45

T % LUBFRE 48 h 945 RI; ° LIERE 60 h 4 Rt
Note: *: Based on the result at 48 h; ® Based on the result at 60 h
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FEl(12.27-42.32 mg/L FA). i it 25 5 04 Jst R B T
BESE: R A AS ] T PR AR AR D 7T i 2 5
A N. europaea HA W E &AM 2P, WTHER
A FASSE I 12 H A H— AOB & &K=
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CZ-4 JEBLH T A A 1, 100 I L7 42 s Yo
BEFR AR RIS D K, (A ARATE N S 2 B B AT R
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CZ-4 FERK BAER R R T8 WE RS E
FienE S

E NN ST N, halophila WIRFFE 434 TR,
Jeanningros 2% Oishi 251 Fujita Z:05Y% 1%
P IiE FA MRV Z2/NTF 2.5 mg/L FA, C-19 (1)
Ko U781 (0.91-2.85 mg/L FA) S5 AW &, XT
ZXF N. halophila I PERHFFE /0L, T Sorokin
SR I B IGR Z A A LT 4 mmol B, N. halophila
ANsS 4L TCHER 1, 1 g 2 s A U B
GERPT ) X HASCONEERIAY C-19 HER MRG0 4
RAME T mH B AE K AR A, MR ES
B 30 N. halophila fIHEK

AR 58 ASEAG I A 0 i Ak BB 7T 7 AN 7]
ARG KA 4345, T HA ) FAE AR P sk
(Bioaugmentation) T2 H1 1E HI &t % P 58 (19 A 1 17

i, JEARIT IR G AOB A BE T 20 (AN A e K
FrIEP RIS FA HE).
4 G

(1) EEXF C-19, SH-3 Hl CZ-4 X 3 FhE YN
il 5 J1 23000 45 AT . SH-3, CZ-4 1 C-19 ) K;
WA, T SH-3 1 K &5 T C-19,
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