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Abstract

The structural, elastic, electronic and vibratiomaperties of crystalline sulfates M$@1=Mg, Ca, Zn, Sr, Ba, Pb)
were investigated within the framework of densitindtional theory using CRYSTAL program. The geomatr
parameters, elastic constants and moduli, hardrsessd velocities, thermal conductivity, band gagensities of
states, atomic charges and vibrational frequernwége computed. The computed structures are in ggogement with
experimental ones if dispersion correction is takem account. The unit cell volume and metal-oxygéstance almost
linearly increase as the cationic radius increas&smpression anisotropy is shown to be more sianifi for
magnesium sulfate and zinc sulfate; for them limeadulus is maximal along the shortest axis andgis-O bond,
respectively. As the cationic radius increasesstielanoduli, hardness, sound velocities and thegoaductivity have a
tendency to decrease. Low thermal conductivitie®akthat sulfates can be used as thermal bari&tings. It has
been established that cationic charges and band gdmost linearly decrease with increase of cationi
electronegativity. Intra-anionic vibrational frequées have a tendency to increase as electrodtaties between
cations and oxygens become stronger.
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1. Introduction

Sulfates research is of particular interest bothHarth and materials sciencéhere are over a
hundred of sulfate minerals in nature including yahhie (CaSQ), celestite (SrSg), barite
(BaSQ), anglesite (PbS£. Metals sulfates MSO(M: Mg, Ca, Sr, Ba, Zn, Pb) are widely and
variously applied in different fields of industriylagnesium sulfate is used as an additive in the
construction of road bases and airfield pavemdnis. also used for preparation of fire-resistant
compounds for impregnation of various materialsniyenese or dysprosium-doped calcium sulfate
crystals are used as thermoluminescent materialJalcium sulfate can be used both in sensible
and latent heat storage materials. Barium sul&tesed during production of refractory materials,
in electrochemical industry for batteries manufdotyy and also as a radiopaque and catalytic
material. Celestite may be used as an additiveymotechnics and ceramics [2], and as a solid
lubricant in molds and engines as well [3]. Stromtj barium and lead sulfates are an attractive
nonlinear optical material [4]. Lead sulfate hawide range of applications in lead-acid batteries
and as a pigments component. It has been widely ins&cintillator material, electrode material for
batteries and white dye [5, 6]. Zinc sulfate isdise production of mineral paints, glazes, in
metallurgy, as well as in batteries and chemicalaes of energySulfates are mineral components
of coal [7]. Moreover, sulfates are relevant tongkary science as well, since magnesium sulfate
was found in sulfate sediments on Mars [8]. Inieresting to note that barium and calcium sulfates
were found in meteorites [9].

Crystal structures of sulfates have been studieddutron and X-ray diffraction [10-13]. The
ambient phase of magnesium sulfate (Fig. 1) hasrthworhombic structure with space gradmem
[10]. The magnesium cation in these structure isosmmded by 6 oxygen atoms. The S-O1 and S-
02 distances in sulfate anion differ by 0.043 A.hpdrite, CaSQ, is one of the most common
sulfate minerals in the earth's crust and occuthenform of hydrothermal deposits on the seabed.
It has an orthorhombic structuemma (Fig. 1), consisting of eight coordinated Ca atoamsl
nearly perfect tetrahedra ${11].
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