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Community shift of ammonia-oxidizing bacteria and
washout of nitrite-oxidizing bacteria due to pH changes

during urine nitrification
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Substrate and product inhibition eawag |
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Start of inhibition:
[A] AOB and NOB by HNO, 0.22 to 2.8 mgN/L
[B] NOB by NH, 0.1 to 10 mgN/L

[C] AOB by NH, 10 to 150 mgN/L

Anthonisen, A.C., Loehr, R.C., Prakasam, T.B.S. and Srinath, E.G. (1976)
Inhibition of nitrification by ammonia and nitrous acid. Journal of the Water
Pollution Control Federation 48(5), 835-852.



Results of Batch Experiments

Ks NH3 Ks No2- Ki NH3 Ki HNo2
[mgN/L] [mgN/L] [mgN/L] [mgN/L]
AOB 1.6 +0.5 - 49 + 17 0.34 + 0.07
0.28 to 1.06 - 70 to 3000
NOB - 1.5+0.2 33+6 0.17 £ 0.02
- 0.05t09.6 0.8to 252 0.13t0 2.8
Blue: own data
Black: literature values
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CSTR: pHincrease from 6to 7 qeawahg
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CSTR: pHincrease from 6 to 8.5
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CSTR: no pH control qeawah'g

Stable Growth of Stable Growth of
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Faust, V., van Alen, T.A., Op den Camp, H.J.M., Vlaeminck, S.E., Ganigué, R., Boon, N. and Udert, K.M. (2022) Ammonia oxidation by novel “Candidatus
Nitrosacidococcus urinae” is sensitive to process disturbances at low pH and to iron limitation at neutral pH. Water Research X 17, 100157.



Conclusions qeawahg
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For urine treatment, the model of Anthonisen et al. must be extended. 20NE 4
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Biological nitrite oxidation only occurred between pH 5.8 and 6.7, but...
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Biological ammonia oxidation was possible over a wide pH range (2.5 to 8.5),

because specialized AOB were selected.

Chemical nitrite oxidation occurs at low pH values.
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CSTR: pHincrease from 6to 7
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CSTR: pHincrease from 6 to 8.5
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CSTR: no
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