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Structure, physical and mechanical properties of the polycarbonate-barium ferrite nanocomposite
Author: Andris Shutka, Research Assistant, Riga Technical University, Latvia
Co-authors: Remo Merijs Meri, Janis Zicans, Gundars Mezinskis

Magnetic nanocomposites have broad application potential in medicing, electronics, information technology and other branches of national economy. Ameong other
magnetic materials, ferrtes have gained special interest. Allhough in comparison to metals and metal alloys, magnetic properties of femites are kower, they are
cheaper and more resistant in oxidative environments. In addition, ferrites possess higher electrical resistivities and thus are especially useful at high frequency
applications. It is well recognized that optimum level of the magnetic properties of the ferrites is attainable when the dimensions of their particles are well below
domsain sizes and when the dimensions of their particles decrease to an extent where the ratio of the number of surface atoms to the total number of atoms in the
particle approaches 0.5. Nmmmmmmmwmtmmmwwmmmmmm
characteristic for larger diameter particles. Introduction of subdomain ferrite nanoparticles in the matrixes of olher materials such as metass, ceramics and polymers
can yield perspective advanced materials for modem technologies. Consequently this investigation s devoted 1o the modification of the polycarbonate (PC)
nanocomposites with subdomain ferrite nanoparticies. Barium ferite (BaF) was obtained by citrate-nitrate self-combustion route. Obtained nanopowders were
introduced in the PC matrix by melt mixing, Weight content of the ferite in the PC nanocompasites was varied from 2 to 10 wi. %. Thermogravimetric, calorimetric,
electrical, magnetic and structural properties of the PC matrix nanocomposites were investigated. It was confirmed that after auto-combustion and calcination pure
BaFe12019 with subdomain crystalite sizes was fommed. AFM measurements confimmed that indinsdual parficle dimensions of the synthelized nanofenites were at
about 30 nm. SEM micrographs also revealed rather good distribution of the nanostructured ferrite: particles in the thermoplastic PC matrix, however, some
agglomerates were also observed. wmmmmmmummwmmmmmﬁmmhmmmmwwwmmm
of the PC nanocomposites rose by some degrees. Magnetic properties of the investigated nanocompasites were found to increase with the addition of certain
amount of the ferrite nanofiller. Electrical properties of the PC based nanocomposites, however, were not significantly changed with addition of the BaF. In the same
time: addition of the ferrite nanofiler to the PC matrix caused substantial increase in the elastic modulus, yield strength and ultimate strength of the investigated
nanocomposites, while comesponding refative deformations were influenced insignificantly.
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The Effect of MWCNTs on Molecular Weight on In Situ -Polymerization of Styrene and Methyl Methacrylate
Author: Minna Annala, Research Scientist, Helsinki University of Technology, Finland
Co-authors: Mika Lahelin and Jukka Seppélé

Nanoscale particles in polymers offer the promise of multifunctional polymer composite with enhanced mecharical, electrical, optical, thermal, or magnetic
properties. Good dispersion of nanomaterials into the palymer matrix is presumed to be easier by in situ polyrmerization. In general, the challenge in achieving the
abiiity to control and predict nanccomposite properties is to understand the interfacial phenomenon between the particles and polymers. There are plenty of studies
how to functionalize CNTs, but significantly less studies how CNTs affect the polymerization of different monomers, Two different in situ polymerization techniques
were studied, emulsion polymerization (initiator potassium peroxodisifate) and combined emulsionvsuspension polymerization (initiator azobisisobutyronitrila) with
styrene and methyl methacrylate, The amount of MWCNTS affected to molecular weight. The molecular weights increased as the amount of MWOCNTS increased.
The MWCNTS stabilzed the emulsions and polydispersities decreased with higher amount of MWCNTS. In emulsion palymerization, MWOCNTs acted as catalysts
and thinner nanotubes provide better catalytic effect than thicker nanotubes that have less surface area. In combined emulsion/suspension polymerization,
molecular weights were lower than in emulsion polymerizations. In combined polymerization, WMWONTS reacted with the initiator and there s less initiator to
polymerize the monomer. There is probably a critical surface area of MWCNTS, when mare initiator is consurmed in reaction with MWCNTs than in polymerization of
monomer, The collapse of molecular weight can be prevented by covering the surface of MWCNTSs.
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The synthesis of blue or violet anisotropic silver nanoparticles using polyamidoamine dendrimers as novel catalysts
Author: Jan Frolik, MSc., University of Jan Evangelista Purkyne, Czech republic
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synthetized and charactenized. To date, several methods of silver nanoprisms preparation are known [1.2). In principie, they can be divided into photochemical and
soho!Mrmal.'l‘hephclodﬁrricalmeihodccmistshmctmwshndsmmatemmedswnamsmmlagermwwmﬁgm,F’Urely
chemical methods omitting light action were also developed. Silver nanoprisms, truncated nanoprisms, hexagonal nanoplates and nanodisks were prepared by
silver salt reduction by a variety of reducing agents in the presence of capping agents like citrate, potyviryipyrolidone and detergents [1]. Here we present a
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nanoprisms, hexagonal nanoplates and nanodisks. The first two shapes embody about 100 300 nm edge lenght and 10 15 nm thickness. LUV-MIS spectra
reveajadmpeam:theﬁrstalsamm.msmwmibedlomlsompbsimnmnpamum.wwsewﬂhamsm 850 nm range with the correct
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associated with nanoparticles. We performed a number of optimization attempts with the aim to produce a maximum amount of biue (violet) products. The key
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been already published in literature. (1] V. Tores, M. Popa, D. Crespo, J. M. C. Moreno, Microelectronic Engineering 84 (2007) 1665-1668. [2] R. C. Jin, Y. W.
Cao, C. A. Mirkin, K.L. Kelly, G. C. Schatz, J.G. Zheng, Science 284 (2001) 1901.
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