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Using rare-earth elements in electroconducting salts - a novel approach to the
The aim of our work is to analyze by diffraction techniques the correlatioriseation of molecular conductors. In the course of study of the influence of
between structural and physical properties of crystals onto which an electrgze-earth elements on the structure and properties of conducting compounds
field is applied. In the laboratory in Nancy we have, based on the ideasveé synthesized new radical cation salts on the basis of
previous work [1], build a device using a field switching technique. It consistis(ethylenedithio)tetrathiafulvalene (ET) and tetramethyltetraselenafulvalene
of a high voltage supply, the electronics for switching the field, an@TMTSF) containing a complex anions of rare-earth elements. The new
synchronous counting on four chains combined with a control for stegenducting (ETYM(NCS)sNOs]JC,HsOH (M = Dy, Y, Ho) and
scanning the diffraction profiles [2]. By using this stroboscopic technique, it (TMTSF)[Y(NO3)s].CsHsCl salts were synthesized by electrocrystallization,
possible to measure very small changes in the Bragg angles due to the stsaidied by X-ray crystallography at 110 and 295 K, and their electronic band
resulting from the converse piezoelectric effect, and also to measure mingteictures were examined. In the (E[M(NCS)sNOs]C,HsOH (M = Dy, Y,
changes in the Bragg intensities due to polarisations of atomic structure am) salts pentagonal bipyramid [M(NGB)Os]* anion structure seems to be
electron density. A first measure was carried out at LURE with the 4-circtee reason for forming an earlier unknown packing type of the radical cation
diffractometer WDIF-4C om-quartz, since perfect crystal samples can easilyayers Q-type, which determines semiconducting properties of the compounds.
be obtained. Furthermore, quartz is a well-characterised piezo-electric matetial.the new (TMTSHKJY(NO3)s].CsHsCl semiconductor directions of the
Electrodes were vapour deposited onto the (1 1 0) extended faces of a cryBMI'SF stacks in the neighboring organic layers are practically perpendicular.
plate of dimensions 5x5x0.5 mm. Our measurements reproduce the kno@Buch a disposition of conducting stacks allows to regard the
piezo-electric coefficients af-quartz. We have measured changes in BraggTMTSF)[Y(NO3)s].CeHsCl salt as a precursor of 2D conductors formed by
intensities for 27 reflections, 21 unique. Different atomic models have be&d conducting layers characterized mutually perpendicular directions of
investigated in search for an explanation of the origin of piezoelectric effeconductivity. In general the creation of a crystal with 2D conductivity using 1D
Our conclusions are compared with a previous study with a similar technigblcks is a novel promising approach in crystal engineering of molecular
[3]. conductors.
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M.V.Lomonosov State Academy of Fine Chemical Technology, Moscow, Oxides may form during atomization of stainless steels. The effects of
RussiaL.F.Vereschagin Institute for Physics High Pressure, Troitsk, Russia formation of oxides on the properties depend upon their shape, size and
SInternational Laboratory of High Magnetic Fields and Low Temperatures, distribution. The studied stainless steel was type of 310 with a nominal
Wroclaw, Poland composition of 24 Cr1622 Nis;603; 2 Mn,603; 1.5 S;603; 0.25 C in wt %.

The oxides formed during atomization of stainless steel was extracted from the
Perovskite-like  cuprates  with  RuSnCwOs4 (Ru-1212) and matrix and studied using Jeol 2000 FX transmission electron microscope
RuSk(Ln,Ce)»Cu,040.4 (Ru-1222)composition are a new class of compounds inperated at 200 kv.
which a magnetic order and superconductivity coexist. We report tHearticles of spinal oxide of ¥, with a size ~300 nm were observed. EDX
preparation, X-ray study, electrical and magnetic properties of nomnalysis indicated that it corresponds to Mi@Gr(Fd-3m, a = 8.437 A). With a
superconducting and superconducting phases with 1212 (spacePgvoupn) tilting of a crystal of the spinal oxide it shows a spherical shape at the zone axis
and 1222 (space groug/mmn) types structure based on Ru. Polycrystalline<111>; rhombus at the <110> and cubic at <100>. The different shape reflects
samples of nominal compositions RpSICW,0s.¢ and RuSK(LN,CelhCu:,010.4  the crystallographic symmetry at the particular zone axis. This implies that the
with Ln=La,Pr,Nd,Sm,Eu,Gd,Th,(Gd,Y); (Ru,Cu)8€u,04.¢ and crystal had a high interfacial energy with the matrix and likely formed before
(Ru,Cu)Ss(Y,CepCu:010.¢ Were prepared by the solid-state reaction ofthe matrix was solidified.
stoichiometric quantities of high-purity oxides via a three-step procedure wiReference
several intermediate regrindings. As a rule, the superconducting propertie€. Whipple and A. wold, J. Inorg. Nucl. Chem., 24, 1962, 23-27.
appear in the presence of flowing oxygen either at atmospheric pressure or at
high pressure. A characteristic feature of Ru-Sr-Ln(Ce)-Cu-O system is the
formation of (Ln,Sr)(Ru,Cu)ex phase with cubic perovskite structure (sp. gr.Keywords: OXIDE, STAINLESS STEEL, AND ELECTRON
Pm3m) as an impurity. The La,Pr,Nd and Tb elements have the effect RpfiICROSCOPY
increasing the cubic perovskite concentration in a sample. The Ru-1212 and
Ru-1222 structures contain a rotation aiitl df the RuQ octahedra. The
formal charge of Cu (FC Cu) calculated from the electroneutrality condition of
refined phase composition achieves an optimal value (FC Cu=2.15) for the
superconducting Ru-1212 (Tc=39 for Gd) and Ru-1222 (Tc=40K for Ln=Nd,
Sm, Eu, Gd and Tc=10 K for Ln=(Gd,Y)) phases. Our study shown that the
starting composition and different treatment conditions of samples are due to
changes in structure, superconducting properties and madnetic ordering.
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