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ON THE IONIC Vs NEUTRAL NATURE OF METAL GUESTS IN THE CHARGE DENSITY DISTRIBUTION AND X-RAY ABSORPTION
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Type | inorganic clathrates constitute some of the most promising nofhe biomimic of the degradation of iron-sulfur protein are investigated through
optimized structures discovered in the search for improved thermoelecttic, di-, and mono- nuclear iron-NO-sulfur complexes. The coordination sphere
materials (TMs). The extent of charge transfer (CT) from the guest metal atoofd=e in the trinuclear complex and in the mononuclear one can be described as
to the semiconductor framework and the detailed nature of the host-guastetragonal pyramidal Fe(NQ)fore. The dinuclear one consists of one
interactions are both supposed to affect significantly each one of the thtegahedral Fe(NQ}p, core and one trigonal bipyramidal Fe(N®)&ore.
material properties “Seebeck coefficient, thermal and electrical conductivitglectron density distributions of these complexes are studied in terms of
determining the figure of merit of TMs. Based on the distinction betweemultipole model based on the X-ray diffraction data and of the molecular
charge donation “the flowing of electrons from the valence band of the guesbital calculation. Topological properties associated with the bond critical
sub-lattice to the conduction band of the framework sub-lattice” and chargeints (BCP), Laplacian of the electron density as well as electron density at
transfer, the spatial displacement of electrons from the region of the meté BCP of each chemical bond will be presented. The comparison between
guests sub-lattice to the region of the semiconductor frame, it was in the pagpberiment and theory will be made. The intra-molecular chemical bond as
concluded that the guest atoms are charge donors, but not ionic in these Tl as the binding among iron core in trinuclear and dinuclear complexes will
By using anab-initio density functional approach and an atomic spacée discussed. Whether there is any binding interaction between two Fe atoms
partitioning based on quantum mechanics rather than on purely geometriaéth short Fe-Fe distance of 2.5772(3) A in trinuclear and of 2.6625(2) A in
considerations, we show that the guest atoms (Sr, Ba) are indeed mostly iodinuclear complex, are good examples of metal-metal interaction. Since NO
regardless of the kind of cage they occupy. The insensitivity of CT to the cagi@up could be a N© or radical NO or NG, the oxidation state and the net
size is confirmed by Diffraction Anomalous Fine Structure (DAFS) resultatomic charges of the Fe atoms becomes very interesting and important for
across the Sr K edge. The significant displacement of the guest atom from their magnetic behavior. The magnetic interaction among Fe atoms will also be
center of the 24-atom cage is found to be driven by the formation of strodgscussed by the SQUID and EPR results. The charge density investigation
frame-guest interactions also in the larger cage, a mechanism which eventuatlynplimented by the Fe L and K -edge X-ray absorption spectroscopy may
leads to similar CTs in the two kind of cages. The interplay between CT alghd to the understanding of the mechanism of the degradation of iron-sulfur
thermo-power is investigated by using a one-electron transport model for th®tein.

Seebeck coefficient evaluation and a number of model clathrates with varied

CT, as induced by compression or expansion of the lattice.

Acknowledgement: this research was sponsored by the EU 5th Programme,

under Contract No G5RD-CT2000-00292, NanoThermel project. Keywords: X-RAY CHARGE DENSITY

Keywords: CHARGE TRANSFER, THERMOELECTRIC MATERIALS
ELECTRON DENSITY TOPOLOGY

Acta Cryst(2002). A8 (Supplement), C351 Acta Cryst(2002). A8 (Supplement), C351
CHARGE DENSITY AND TOPOLOGICAL PROPERTIES OF DECONVOLUTION OF THERMAL MOTION IN CRYSTALLINE
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Recent experimental developments in X-ray crystallography, especially thgghly redundant X-ray diffraction data of crystalline naphthalene were
introduction of area detectors, has made it possible to collect high resolutioreasured at 100 K, 135 K, 170 K and 205 K using a Nonius KappaCCD.
data sets in a reasonable time [1] so that charge density studies on laRgefinements were carried out using generalized X-ray structure factors (gsf's,
molecules become feasible. We measured high order diffraction data of upmaltipole expansion) [1]. If the electron density is described solely by the gsf's
several hundred thousand reflections on a few biologically active compouraisd the thermal motion by the anisotropic displacement parameters the
(e. g. penicillin derivatives, strychnine, and the hexapeptide [(AR)0)~]). multipole terms should be temperature independent. This was achieved with a
Data collection was made with synchrotron and conventional dvialdiation ~ model that employed isotropic polarized hydrogen atoms and multipoles for
and the advantages/disadvantages of synchrotron versus conventional radiatarbon up to the octapole level. The study made use of 2 different crystals, 4
in combination with CCD area detection will be discussed. In one case (tteanperatures and several refinement models. Persistantly one of the C-H bonds
hexapeptide) a direct comparison of a synchrotron and ac\aka set can be adopted a length that was 0.05 A shorter than the other C-H bonds. This short
made. The conclusion is that charge density studies on molecules of more tBad bond appears to be related to a short (2.7 A) intermoleculat- CH/
hundred atoms can be performed in a reasonable time, provided that argeraction.

detection is applied. The different intra- and intermolecular interactions were
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