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Ag, Au, CuO, and CeO2

nanoparticles were synthesized on

the surface of fumed silica (specific

surface 295 m2/g) by reduction from

salt solutions.

The structures of the obtained

nanoparticles were monitored using X-

ray diffraction and optical absorption

methods. Formation of nanoparticles is

confirmed by X-ray diffraction.

Formation of Ag, CeO2 and CuO

nanoparticles has been additionaly

confirmed by corresponding plasmon

peak of nanoAg and absorption edge of

CeO2 and CuO.

Biocidal activity of the nanocomposites and their

aqueous dispersions was examined using Gram positive

(Staphylococcus aureus, Bacillus subtilis), Gram

negative (Escherichia coli) bacteria, and yeast (Candida

albicans) by agar well diffusion method.

Summary

Direct comparative analysis under identical test conditions showed that the activity of gold and cerium oxide

nanoparticles is negligible compared to the activity of silver and copper oxide nanoparticles. It has been found

the most active binary agents should be expected for the combinations of silver and copper oxide

nanoparticles with silver and copper ions. Therefore, we suggest that further increase of biocidal activity can

be reached by synergetic combination of metal/metal oxide nanoparticles with corresponding metal ions.
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Biocidal properties of reference samples of

pristine and modified fumed silica, which were

used as a matrix, have been examined for

correct evaluation of biocidal properties of the

nanocomposites. As it can be seen from the

right figure, no bioactivity was observed for

matrix materials as well as for CeO2/SiO2

and Au/SiO2 nanocomposite.

In addition we have examined biocidal

properties of nanosilica infiltrated by Cu+ and

Ag+ to compare activity of solid state

nanoparticles and metal ions in the same

mass concentration.

Powder samples of SiO2:nanoMe
Untreated fumed silica as well as fumed silica modified by

organosilicons were used as solid state dispersion matrix.

10 20 30 40 50 60 70

500

1000

1500

2000

2500

3000

3500

In
te

n
s
it
y
, 
a
rb

.u
n
.

2theta

 2Au

 2Ag+, AgSO4

 2Ag0

 2CuO

X-ray diffraction
Optical absorption 

(water dispersions)

Typical zones of inhibition for

the case of Staphylococcus 

aureus

In case of copper the ion activity (CuSO4) was found to be significantly larger than for CuO nanoparticles.

While in the case of silver the biocidl effects of free ions and nanoparticles were comparable.
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