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Siriporn Sripiboon 2008: The Study of Microbial Selection for Anaerobic
Ammonium Oxidation Process (ANAMMOX). Doctor of Engineering (Environmental
Engineering), Major Field: Environmental Engineering, Department of Environmental

Engineering. Thesis Advisor: Mr. Mongkol Damrongsri, Dr.Ing. 98 pages.

The selection of the anaerobic ammonium oxidation (ANAMMOX) bacteria began with
start-up cultures from 3 sources, i.e. sludge from anaerobic pond treated wastewater of a noodle
factory, and from biological nitrogen removal activated sludge processes of Ratanakosin and
Nongkhaem municipal wastewater treatment plants. The sludge was cultured in a specific media
in sequencing batch reactors operated on a 48-hour cycle. After 3 months, the specific
ammonium removal rates by nitrite were measured. The culture with the highest removal rate
was selected for enrichment. The enrichment was carried out by find out optimum ratio of
ammonium:nitrite. At the optimum ratio, the total nitrogen loading was increased until reached

the highest loading, at which the system removal efficiency was maintained at higher 90%.

The results indicated that the most suitable culture was obtained from Nongkaem
wastewater treatment plant with specific ammonium removal rate of 0.031 gN/gVSS-d. The
found optimum ratio of ammonium:nitrite was 1:1.39. The maximum total nitrogen
concentration at the optimum ratio was up to 980 mgN/I, which was equal to loading of 0.593
ng/m3—d. After cultured for 9 months from the start-up, the specific ammonium removal rate
by nitrite had increased by 10 times to be 0.29 gN/gVSS-d, more than 90% removal efficiency,
at the highest loading. The Fluorescent in situ hybridization (FISH) technique indicated
differences in the microbial community in the culture at 3- and 9- month (total-N concentrations
of 96.6 and 980 mgN/1 respectively). The 3-month culture found Beta Proteobacteria and Alpha
Proteobacteria, which belong to Nitrosomonas and Nitrobacter, at 44.5%+6.9 and 16.2 %=+8.2
respectively; while the 9-month culture found only 1.9% 1.1 and 1.4% =1.1 respectively, and

found ANAMMOZX bacteria (measured by probe Amx820) up to 85.6% =7.6.
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