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Research (What is 
it about?) 

Organo-inorganic copolymers with high catalytic activity 

UNN authors Smirnova L.А., Salomatina E.V. 
We find (The 
result) 

The nanocomposite copolymers of poly(titanium oxide) in an organic matrix 
of poly(hydroxyethyl methacrylate) doped by the Au nanoparticles were 
synthesized. The synthesized materials have high photocatalytic activity 
under UV irradiation. 

Abstract The interest to the TiO2-based materials appeared when it was discovered the 
phenomenon of water decomposition on the TiO2-made anode under the UV-
irradiation. The photocatalytic peculiarities of TiO2 are the result of the reversible 
single-electron transition of Ti4++e−→Ti3+. In this case the charge carriers - holes 
and electrons—are formed on the material surface due to absorption of UV-
irradiation with the wavelength corresponding to the TiO2 band gap. But this band 
gap is wide (3.2 eV) that restricts the wavelength range of the charge carriers 
generation by the UV region only. The recombination rate of charge carriers is high 
so the quantum yield of the transition to Ti3+ is only~12–17%. 
One can solve this problem by doping Au nanoparticles which have high absorption 
in the visible region (510–550 nm) due to plasmonic resonance (collective 
excitations of electrons on the surface of the nanoparticles). The excited electrons 
on the surface of Au nanoparticles are transferred to the conducting band of TiO2. 
In order to increase the catalytic activity of TiO2 it is necessary to produce the 
highly dispersed material. The way to do that is the formation of the polymeric 
composites containing TiO2 as nanoparticles. 
We describe the formation method of the optically transparent composition 
materials containing highly dispersed poly(titanium oxide) doped with Au 
nanoparticles in an organic polymer matrix in a one-pot reaction. The Au 
nanoparticles are formed by the UV-irradiation the polymeric matrix containing 
HAuCl4. 
The photocatalytic properties of poly(titanium oxide) doped with Au nanoparticles 
in the organic matrix of poly(hydroxyethyl methacrylate) were tested in the well 
investigated reaction of methylene orange (MO) decomposition under the broad 
spectrum UV-irradiation (high pressure mercury arc lamp). The photocatalytic 
activity of nanocomposite has been found twice as much compared to existing 
photocatalysts. New polymeric composite is a prospective material for the 
development of high-effective membrane-type photocatalysts. 
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Room- temperature ferromagnetism in semiconductors 

UNN authors Kudrin A.V., Danilov Yu.A., Lesnikov V.P., Vikhrova O.V. 
We find (The 
result) 

Ferromagnetic behavior has been demonstrate for (In, Fe)Sb layers on GaAs 
substrates at room temperature 

Abstract Spintronics is an emerging field, in which we try to utilize not only charge transport 
of carriers but also spin degrees of freedom in materials and devices. Metal-based 
devices are already applied to magnetic-field sensors in hard disk drive systems, 
greatly contributing to the increase in data storage capacity. They use the spin 
transport between two ferromagnetic metal electrodes separated by an ultrathin 
nonmagnetic material. The latter device structure is called magnetic tunnel junction 
and they used for nonvolatile magnetoresistive random access memory. 
Introducing such spin-related properties in semiconductors is expected to give new 
spin degrees of freedom in semiconductor devices and electronics. So it needs 
ferromagnetic semiconductors. They are known with p-type carrier and for low 
temperatures (up to 60 K). But all of semiconductor devices, including pn junction 
diodes, field-effect transistors, and semiconductor lasers, require a pair of n- and p-
type semiconductor materials to work. The room work temperature of device is 
practically essential. The n-type ferromagnetic (In,Fe)As structure at room 
temperature has been recently produced in Japan. 
We produce n-type (In, Fe)Sb layers with a Fe content up to 13 at. % which have 
been grown on (001) GaAs substrates using the pulsed laser deposition. 
Transmission electron microscopy shows that the layers are epitaxial and free of 
second-phase inclusions. The observation of hysteretic magnetoresistance curves at 
temperatures up to 300 K reveal that the Curie point lies above room temperature. 
The resonant character of magnetic circular dichroism confirms the intrinsic 
ferromagnetism in the (In, Fe)Sb matrix. 
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Among three allotropic modifications of TiO2 
(anatase, rutile and brookite) only the anatase (a) 
and its mixture with small amount rutile one (b) 
are catalytically active. 

The surface topography of samples 
without (a) and with (b) Au 
nanoparticles. 

Transparency of samples 
Before UV After UV 

The absorption spectrums of the 0.1 wt% MO 
aqueous solutions before (curve 1) and after 
480 min (curve 2) of UV-irradiation: a—blank 
experiment; b—copolymer without Au; c—
copolymer with 1 wt% Au nanoparticles. 

The changing of MO concentration during UV-
irradiation: 1—blank experiment; 2— copolymer 
without Au; 3—copolymer with Au nanoparticles 
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