Acta Mineralogica-Petrographica, Abstract Series, Szeged, Vol. 11, 2021 3

SPONTANEOUS AND DIRECTED ENVIRONMENTAL MINERAL FORMATION IN
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During the activated sludge process combined with
biological phosphorus removal, widely used in
wastewater treatment plants, dissolved forms of
phosphorus are converted into bound polyphosphate by
microbes. In a further step of the sludge line, due to the
conditions of the anaerobic digestion technology, the
polyphosphate bound by the cells is again dissolved in
the form of anions. After the digesters, the solubility of
the ions in the solution decreases due to temperature
decrease in the heat exchangers and pipelines
connecting tertiary treatment steps, which can lead to the
appearance of mineral precipitates. These crystallizing
solids — environmental minerals — may cause
technological faults and financially significant expenses
to wastewater treatment plants. The reason for this is that
the solids precipitating on the walls of the equipment
reduce the efficiency of purification, by reducing the
internal diameter of or clogging the pipes, finally
resulting in the premature wear and tear of the
equipment. This places a significant additional burden
on the wastewater treatment plant and is clearly a
detrimental phenomenon from both the economic and
the environmental point of view.

Mineral deposits appearing in the equipment of
wastewater treatment plants are a worldwide problem.
In addition to Asian countries (LE et al., 2021), this field
has been increasingly studied in the last decades in
Europe, such as Belgium (SAERENS et al., 2021),
Poland (NUMVIYIMANA et al., 2020), and Croatia
(BABIC-IVANCIC et al., 2006), Spain or Germany
(RUFI-SALIS et al., 2020) and Austria (MUYS et al.,
2021).

The aim of our research at a large wastewater
treatment plant in Budapest (Hungary) is to reduce the
appearance of these spontaneous mineral precipitates
(mainly struvite, NH;Mg[PO4]-6H,Qorthorhombic - ang
vivianite, Fes[PO,]2-8H,0™eneclinic) by fine-tuning the
parameters of the wastewater treatment technology (e.g.,

pH, temperature, amount of additives). A further aim is
to enable the targeted precipitation of struvite in the right
quality at a specifically designed technological point by
accurately mapping the technological process, as
struvite can also be an increasingly important
agricultural phosphorus fertilisation product due to its
high and lasting phosphate content.
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