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A promising technology offering significant environmental benefits compared to
classical nitrification/denitrification processes appears to be the partial nitrification/
Anammox that can be carried out in a one single reactor. In this paper the results
of start-up of the CANON process in two lab-scale Sequencing Batch Reactors
with continuous and batch flow, at low temperature (20+2°C) were presented. The
results indicate that the CANON process in its initial phase is characterised by
high instability. It was showed that the system needs the intensive control of basic
technological parameters and that the temperature of 20+2°C is insufficient for the
fast start-up of the CANON process. During first four months of the research, the
stable CANON process was not achieved. Further analysis on this pilot-scale system
showed that Anammox appeared after about 5,5 months. Results also showed that
dissolved organic and free ammonia is the key factor to start-up CANON process.
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Introduction

Nitrogen is one of the most essential macroelement in the environment
necessary for all living organisms and being nearly 6% of their dry weight (Bonete
et al,, 2008). Intense human activity in recent years, such as the production and
using of nitrogen-based fertilizers and combustion of fossil fuels, has resulted in
an imbalance in the turnover of nitrogen compounds in nature. Moreover, it has
contributed to a significant increase of this compound in certain types of soils
and water (van den Berg and Ashmore, 2008). Many of the nitrogen compounds
(mainly in the inorganic forms) can be extremely harmful and (even at low
concentrations) cause significant damage to the ecosystem and living organisms
as well. There are methods designed for treating wastewater from nitrogen

© P. Gutwinski, G. Cema, 2017

ISSN 0204-3556. Xumus u TexHonorus sofbl, 2017, .39, Ne4 427



References

Anthonisen A.C., Loehr R.C., Prakasam TB.S., Srinath E.G. / J. Water Pollut. Contr.
Fed. - 1976.- 48, N 5. - P. 835 - 852.

Bonete M.J., Martinez-Espinosa R.M., Pire C. et al. / Saline Systems. - 2008. - 4,
N9.-doi:10.1186/1746 - 1448-4 - 9.

Cema G. // PhD Thesis "Comparative Study On Different Anammox Systems". TRITA-
LWR. - Stockholm: KTH Land Water Res. Eng., 2009. - 72 p.

Ferndndez I. // PhD Thesis "Towards the improvement of start-up and operation of
Anammox reactors”. - Universidad de Santiago de Compostela, Departamento de
Ingenieria Quimica, 2010. - 264 p.

Fux C., Bohler M., Huber P. et al. // J. Biotechnol. - 2002. - 99, N 3.- P. 295 - 306.

Fux C., Lange K., Faessier A. et al. / Water Sci. and Technol. - 2003. - 48, N 2.
P.9-18.

Gali A., Dosta J., Lopez-Palau S., Mata-Alvarez J. // Ibid. - 2008. - 58, N 2.
P. 467 - 472.

Hellinga C., Schellen A.AJ.C, Mulder JW. et al. // Ibid. - 1998. - 37, N 9.
P.135 - 142.

Jaroszynski LW., Cicek N., Sparling R., Oleszkiewicz J.A. // Chemosphere. - 2012.
88,N2. - P.188-195.

Jorgensen S.E. Ecotoxicology. - Amsterdam: Acad. Press; Elsevier, 2010. - 402 p.

Joss A. Salzgeber D., Eugster J. et al. / Environ. Sci. Technol. - 2009. - 43.
P.5301 - 5306.

Kartal B. // PhD Thesis "Ecophysiology of the Anammox bacteria". - Radbound
University Nijmegen, Department of Microbiology, 2008.

Lotti T, van der Star W.R.L., Kleerebhezem R. et al. / Water Res. - 2012. - 46, N8. -
P. 2559 - 2569.

Mace S., Mata-Alvarez J. // Ind. Eng. Chem. Res. - 2002. - 41. - P. 5539 - 5583.

Strous M., Heijnen J., Kuenen J.G., Jetten M.S.M. // Appl. Microbiol. and Biotechnol. -
1998. - 50. - P. 589 - 596.

Strous M., Kuenen J.G., Jetten M.S.M. // Appl. and Environ. Microbiol. - 1999. - 65,
N 7.-P. 3248 - 3250.

Strous M., van Gerven E., Kuenen J.G., Jetten M. // Ibid. - 1997. - 63. - P. 2446-2448.

Strous M., Fuerest J.A., Kramer E.H.M. // NATURE. - 1999. - 400. - P. 446 - 449.

Van den Berg L., Ashmore M. Encyclopedia of Ecology. - York, UK: Elsevier, 2008. - 3120 p.

Van Hulle SW.H., Vandeweyer H.J.P., Meesschaert B.D. et al. / Chem. Eng. J. - 2010. -
162.- P.1 - 20.

Wiesmann U. // Adv. Biochem. Eng. Biotechnol. - 1994. - 51. - P. 113-154.

Received 06.05.2014
438 ISSN 0204-3556. Xumus u TexHonorus soabl, 2017, 1.39, Nod



