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STUDIES ON THE PHASE EQUILIBRIUM RELATIONSHIPS AND
THE CRYSTAL CHEMISTRY OF R,0,(R,La,Nd,Gd,Ho,Yb)-TiO,
SYSTEMS
. CRYSTAL CHEMISTRY OF R,O0,(R.,La,Nd,Gd,Ho,Yb)-TiO,
SYSTEMS

Huang Zhen-kun Lin Zu-xiang Yan Dong-sheng ( Yen Tung-sheng )
( Shanghai Institute of Ceramics, Academia Sinica)
Abstract

The physical properties of three types of rare-earth titanates (with different R.O,s
TiO, ratios), including the specific gravity, the micro-hardness, the melting point, the
lattice constant and the refractive index were determined.Due to the <¢lanthanide contra-
ction” effect, the lattice constants of 1:2 compounds with pyrochlore structure decrease
with rare-earth elements of increasing atomic number,The specific gravities, the micro-
hardnesses and the melting points, however, increase in the same series of compounds.
The birefringence of the compounds of same type tends to decrease with smaller rare-
earth elements indicating that the structure is assuming greater symmetry and approach-
ing equiaxed crystalline structure,

The general trends of the phase relationships of the five binary systems were discus-
sed, The decreasing ability of titanate formation from light to heavy rare-earth ions was
described, These trends are considered to be related to the similarity and the gradual tran-

. gition of the properties of the rare-earth oxides, including their chemical properties, the
radii of cations, their bonding properties, etc,

The formation of the pyrochlore solid solution in R,0,;-TiO, systems was compared with
that in R,0,-ZrO, systems.The conditions of formation and the range of stability of P-type
solid solutions are closely related with the sizes of the metallic ions and the respective
structures of their oxides.The upper limit of the ratio of metallic ionic radii, rgs+/
r7,4+<1,35, for the formation of P-type solid solution in the R,0,-TiO.systems, was defin-
ed,



