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Development of materials for industrial applicadois associated with permanent increase in demands
for: performance, effectiveness, toxicological awbnomical outcome of the final products. Therefore
our main goal is to improve the properties of indaBly applicable materials with respect to: (Btter
understanding of the basic processes and phenowigoh occur in the matter, (ii) synthesis and proc-
essing of new materials and (iii) improvement af thaterials’ properties. Within that scope, thressmm
groups of materials are being investigated: eleetramics, photocatalytic and biomedically applieabl
materials.

Photocatalytic properties of titanium dioxide (E)Qould be taken as advantage in manufacturing of
antibacterial coatings of the white goods. Among WO, polymorphs, anatase exhibits the highest
photocatalytic activity, mainly under ultravioletadiation. Photocatalytic efficiency of anatasgetals

on crystallinity, specific surface area and paegtisize. Therefore, our attempt was to improve tipesp-
erties and to design a visible light responsive ;Ti@anocrystalline anatase with high specific swefac
area (up to 335 ffg) and small particle size (down to 5 nm) wereppred by the combination of sol-gel
and solvothermal synthesis. Future research iscaimachieve visible light activity of anatase loppihg

its’ structure with small quantities of elementd\R S and F.

Titanate-based nanotubes synthesized by the agkhjidrothermal treatment of Ti@re characterized as
a layered, lamellar structure with mesoporous molqgdy. In our research, the ability of ion-exchamde
hydrothermally synthesized titanate nanotubes kas btilized for the formation of Ag-titanate nautme
composite via incorporation of silver nanopartictedo the surface of nanotubes. Intercalation loEsi
nanoparticles enables modification of titanate malpes resulting in an enhanced photocatalytic égtiv
at visible wavelengths and makes such compositelicaple in photocatalysis and photodecomposition
of water.

Research on piezoelectric materials was focuse@Nen,K,)osBiosTiOs (NBT-KBT) solid solutions and
on the influence of their structure on the eleefriproperties. Upon cooling of sintered ceramibg t
structure transforms from cubic to rhombohedral TN&h) and tetragonal (KBT-rich) structure. At a
Na/K = 4:1 in the NBT-KBT, a morphotropic phase hdary is formed, where the tetragonal and the
rhombohedral phases coexist. In this region theesbf the dielectric constant, the remanent prdari
tion and the piezoelectric coefficient are enharioezbmparison with the NBT and KBT end members.

Relaxor ferroelectric behavior of sodium bismuthrtate (NBT) opens a possibility for applicationaas
voltage-tunable capacitor. Hydrothermal techniques vemployed for the preparation of NBT powder.
Nanosized crystalline particles were prepared finexpensive precursors under moderate temperature
conditions. Subsequent employment of NBT partiatethe form of thin film will enable preparation of
composite thin films with desirable properties.

Sonochemical synthesis method is applied for tmh&gis of silver and hydroxyapatite/silver comfmsi
particles. Using this approach resulted in the iom of nanometer-sized particles of silver whigtre
attached onto the surface of rod-like, submicromgized hydroxyapatite particles. Due to the depelo
ment of the pathogens in implant’s surroundings tpgrcent of immune system rejections of biomate-
rials for bone replacement appears. Formation op#g coatings on the surface of bone implantsor it
local usage as bone filler is a possible indus#gdlication of this material.



