Structural properties of Ca,, ., TM, (VO,), orthovanadates:
XRD study at ambient and non ambient
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Unit cell size & thermal expansion

Introduction
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* Calcium orthovanadate Ca;(XO,),, X =P orV, is known to crystallize in R3¢ space group with 4000 1 . :' 516 g .
structure similar to that of whitlockite mineral, Ca,g(Mg, Fe),(PO,),,(PO;0H), [1]. . =, ",’ 3514 | - “u, .
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 This complicated structure can be described as being composed of only two building units, sample eD (K)
namely, columns named A and B of difference atomic arrangement and composition [4]. T .
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The polycrystalline material was prepared by the solid state reaction of cobalt/copper and T (K)

vanadium oxides and calcium carbonate.

Powder diffraction measurement were performed by Philips X'Pert Pro Alphal diffractometer
with Bragg Brentano geometry and CuKa, radiation. PXRD Data were collected at room
temperature over the range of 9°-160°( 20 ) with step of 0.0167°.
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Crystal structures of obtained compounds were refined by the Rietveld method using the  (a) | (b) , 0
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X-ray powder diffraction at the ID22 beamline at the ESRF in the temperature range 300(1) - 10755 | —
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. The behavior of unit cell size is in good agreement with laboratory data for these two
o
3830 samples.
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3810 O . . * Phase analysis of Ca;,_,TM. (VO,); has shown that samples crystalize in R3c space group.
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o S 10841 et 13810 Diffraction peaks are assigned to whitlockite-B-Ca,(PO,), structure type.
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—— One notable characteristic of these compounds is smaller solubility limit compared to the B-

X ’ Cas(PO,), family
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The structures of Ca,,_,TM,(VO,), remain stable over the entire temperature range (4-1150
K), with no signs of phase transition and decomposition.
The M4 and M5 site are preferable sites for Cu ions above inflection temperature
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