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Results and discussion 29

From the FISH analysis it turned out that the labelled floc consists mainly of
Nitrosomonays and/or Nitrosococcus. The results of research (Logermann ef «f. 1998) where
Nitrosomonas eutrophea was found to be the dominant nitrifier in the Sharon reactor is then
confirmed.

4.1.6 Influence of anaerobic conditions on ammonium oxidisers

Becausc of the growth of protozoa in the Sharon reactor in the later phase of the rescarch. it
was necessary to periodically switch from continuous to intermittent aeration. The question
arosc whether the anacrobic periods could have a negative effect on the nitritification
process. To answer this. the nitritification capacity reduction was measured for the full-scale
Sharon reactor of the Sluisjesdijk sludge treatment plant in Rotterdam when this was
temporarily out of operation. During this period, the concentrations of nitrite and ammonium
were 100 and 0 mgN/L respectively. On three different days (days 0. 3 and 6). the
nitritification capacity of the reactor mixture (35°C) and the content of the separate cold
vessel with the same reactor contents (ca. 3-10"C) was measured. The results of these
experiments are given in Table 4.6.

Tablc 4.6. Decline of nitritification capacity in the content of the Sharon reactor (at 35°C) and in the
non-heated vessel (at 3-10°C).

Day NO--N formation (mg/L/min}) NH,-N decline (mg/L/min)
Reactor Vessel Reactor Vessel

0 0.75 0.75 0.72 0.72

3 0.39 0.66 0.40 1.08

6 0.15 (.8R Data not available 0.57

During these experiments, the dissolved oxygen concentration was maintained at a
minimum of 20% of saturation. The temperature was 35°C and the pH at the start of the tests
was ca. 8.5. For the of the test, the pH was not corrected.

As can be seen from Table 4.6. the nitritification capacity declines when the reactor is
kept in anacrobic conditions. Cooling of the reactor content better preserves the original
nitrification capacity. The possible inhibition of nitritification by ammonium under anacrobic
conditions could not be verified based on this test.

4.1.7 Protozoa

The Sharon reactor was started up in the autumn of 1997 and operated in a stable manner for
9 months. After these 9 months a higher pH and reduced nitrification capacity were observed
in the reactor. The presence of protozoa in the reactor turned out to be one reason for this.
These protozoa consumed the free-swimming ammonium oxidisers.

Figure 4.4 shows a number of the protozoa found in the Sharon reactor.
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Wastewater treatment management, alongside many other industries, is
seeking to attain a higher degree of sustainability for its processes by
focusing on new technologies that minimise the consumption of
resources, or even recover them from wastewater.

Conventional removal of ammonium usually requires large
amounts of energy for aeration and organic carbon for
denitrification. This Report focuses on making the
nitrogen-removal process more sustainable. This can be

achieved by a partial oxidation of ammonium to nitrite, _giE:—:"’ o=
after which the nitrate produced can be converted into Y. - /
nitrogen gas with the rest of ammonium, under > /,-/'

anoxic conditions. i

The treatment of nitrogen-rich water can be carried

out beneficially by a combination of the Sharon

process with the Anammox process. In this combined

process, less than 50% of the aeration energy is

needed, no COD is required and an insignificant

amount of sludge is produced. In this Report, the

potential of using this technology for the treatment of

water arising from sludge treatment at municipal
wastewater treatment plants is evaluated and the results

of the operation of the system are described in detail. This
reject water contains a significant fraction of the N-load
towards the wastewater treatment plant. The results are used
in an economic evaluation of a potential full-scale installation.

The Combined Sharon/Anammox Process will provide an invaluable
source of information for all those concerned with the efficient and

sustainable treatment of wastewater including plant managers, process guiu%mmamﬁ&ﬂ

designers, consultants and researchers.
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