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iron minerals

MR. PAWEŁ DZIAŁAK, MSC1, ANDRZEJ BORKOWSKI1,
ARTUR BŁACHOWSKI1 AND MIROSŁAW

SŁOWAKIEWICZ2

1AGH University of Science and Technology
2University of Warsaw
Presenting Author: dzialak@agh.edu.pl

The influence of bacteriophages on the precipitation of
minerals, particularly iron minerals, is poorly understood [1]–[3].
Here, two different bacteriophages, Escherichia phage P1
(icosahedral) and Pseudomonas phage Φ6 (icosahedral, lipid-
enveloped), were used to check whether they could affect
mineral precipitation. Mössbauer spectroscopy was used to
characterise the iron mineral particles. The size distribution of
these minerals was also determined. Epifluorescence microscopy
was used to image the attachment of bacteriophages to the
mineral particles after precipitation.

The size of the mineral particles in the presence of
bacteriophages differs significantly depending on the type of
bacteriophages compared to the control sample (Fig. 1. The size
distribution of iron phosphate mineral particles. Among the
studied iron minerals, precipitation of phosphates revealed the
most distinct impact of bacteriophages). Mössbauer spectroscopy
revealed differences in the magnetic properties of the particles,
particularly in experiments where iron oxides were precipitated
in the presence of bacteriophages.

Epifluorescence microscopy has shown the strong attachment
of bacteriophage capsids to the surface of iron oxides (Fig. 2.
Maghemite with bacteriophages. The fluorescence comes from
DNA/RNA of the phage capsids, which are strongly bound to
mineral particles). In contrast, no bacteriophages were visible on
iron phosphates. It is possible that bacteriophages are covered or
built up with phosphates, which interrupts the fluorescence
staining.

It has been suggested that bacteriophages can bind ions from
the solution and alter the local concentration of ions [2], [3].
Thus, precipitated minerals may differ in mineral particle size in
the presence of bacteriophages, as bacteriophage capsids may
behave like crystallisation surfaces [2]. Importantly, it is believed
that bacteriophages may also have environmental implications,
as they are abundant in all environments. It has already been
shown that bacteriophages can alter the crystallographic structure
of carbonate minerals and their agglomeration [1].
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