





Partial nitrification
Reactor set-up

The reactor consisted of a 5-L aeration tank containing 600 mL of porous PVA beads
(Kurarey Co., Japan) used for attachment of the nitrification bacteria. The reactor had a
divider to allow up and down circulation of the beads. A 1-mm screen was placed before
the outlet port to separate the beads and free cells, and retain the beads inside the
reactor. Air was supplied from the bottom of one half of the tank at a flow rate of 0.8 L min”
to ensure full fluidization of immobilized pellets. The diffuser consisted of an aquarium
porous stone that provided fine bubble aeration. A variable flow peristaltic pump was used
In the continuous flow experiments to feed the wastewater to the nitrification tank. The
NH,-N loading rate was adjusted by varying the flow rates from 2500 to 5000 mL d!. A 8H
controller and an injection pump was used to control the process pH using 2 mol L' NaOH
at set points of 7.5, 8.5, 8.7 and 8.9. The reactor was inoculated with 70 mL of nitrifying
sludge acclimated to livestock wastewater and operated first under batch mode durinﬂ
approximately 20 days using a fill-and-draw technique to facilitate attachment and growt
of a nitrifying biofilm on the surface of the beads. The reactor was then operated under
continuous flow with a synthetic medium (Vanotti and Hunt, 2000) containing 700 ppm of
NH,-N. The process pH was increased gradually in the range of 7.5-8.9 to study the pH
effect on partial nitritation at low temperatures (22 °C).

Chemical analyses

All chemical anale/ses were done according to APHA (1995). Liﬂuid samples from the
reactor (in and ouf) were taken twice a week and anaIYzed for N-NHs;, N-NO,, N-NO, using
Flow Inéection Analysis (FIALAB INSTRUMENTS). Alkalinity was determined by titration
with H,SO, 0.02 mol/L until pH 4.5.

Results and Discussion

The anammox reactor (Figure 2) took around 75 days to start to develop a anammox
activity with a fast decrease of nitrite and ammonia concentration in the reactor effluent.
The system is working in a very stable conditions for around a year, excepting around the
day 235 when an anammox inhibition activity was developed, probably due to the effect of
increase in nitrite concentration (Dapena-Mora et al. 2006).

Figure 2: Nitrogen conversion in anammox reactor during the operation time
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Ahigh nitro?en removal capacity of anammox reactor was reached (Figura 3) mainly after
300 days o cgaeration when the reactor was feeding with a nitrogen loading rate around
1600 mg L d'. The nitrogen removal efficiency of anammox system is very high when
compared to classical N removal system as nitrification and denitrification reactors. This
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make possible to conclude that we can have smalller anammox reactors working with high
efficiency reducing the cost with reactor constructions.

Figure 3: Nitrogen Loading/removing rate in the anammox reactor
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The partial nitrification reactor was stabilized in a few weeks durin?ha batch experiment
establishing first of all the complete nitrification process. After this the reactor was
operated as a continuos form and the pH was increased. A desired partial nitrification, 50
% ammonia oxidation was reached between pH 8.5 -8.9. This is a important result and
make able a connection between anammox and a partial nitrification reactor.
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