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Arstnect

Synthesis of small crystals (l)(lxz mm) of SczTiOr, scandium pseudobrookite, has
been efiected by slow cooling frorn 1,460oC-1,000oC using sodium tungstate, Na2WOr, as
a flux. Complete solid-solution series were obtained between pseudobrookite, FeiTiO6, and
scandium pseudobrookite, SczTiOs, by heating at 1,150oC gels in air.

Isostructural compounds Rz3+ with ortho-rhombic space group Bbrn'rlt'
include AlrTiO6 (Yamaguchi,1944; Lang, Filmore, and Maxwell, 1952;
Kim and llummel, 1960; Goldberg, 1968), GazTiOr, (Goldberg, 1968),
and Fe3TiO5, pseudobrookite (Akimoto, Nagata and Katsura, 1957;
Karkhanavala, t959; McChesney and Muan, 1959; Goldberg, 1968;
Buddington and Lindsley, 1964).

Synthesis of small crystals of Sc2TiO5, scandium pseudobrookite, has
been efiected by slow cooling (2"C/hr.) from 1,460-1,000"C in Pt crucible
of SczOs and TiOz in sodium tungstate, NazWOa, as a solvent. Optimum
charge ratio of the oxides and flux was found to be in the vicinity of
ScrOa : 22.0. TiOz: 22.O and NazWO+ : 56.0 (in mole per cent).

The tabular to prismatic crystals are faintly yellow due to FezOa
(0.17 percent). They are elongated on [OOt],"measure approx. IXIXZ
mm and often show terminal faces. At the end'of the ruris, only SczTiOr
remained after dissolving the flux in hot water. Previously reported,
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Tnsr-e 1. X-nev Powonn Dlr,r. r'or. SrrN:rrmrrc Sc-rsnulonnoorrtr
ScdTiOr, BBMM, o l0.l27 (l), b 1O.274(l), c 3.8509(5).

Cu radiation (Ni filtered) Kar:1.5tt051. AII d-values calculated with
computer program (IBM 7094) and are given in Angstrom. ScgTiOs

contains 0.17o/o of. Fe2O3; specific gravity is 3.62 + 0.01.
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2SczOs.3TiO2 and 3Sc2oa -2TiOz have not been found as products (Kom-
missarova and Pokrovskii, 1966).

Single-crystal study using the precession method with MoKar'radia-
tion indicates that ScsTiOs has the same space group as natural pseudo-
brookite, Bbmm, given by Pauling (1930), and the o,n.r -pa+zTiO5 com-
pounds mentioned above. Unambiguously indexed computer refi.ned
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Trwr,2. Uxrr-cor,r, DnrexsroNs or. trm, Sor,o-sol,urroN Srnms or
Sc-psnunosnooKrrE-psEuDoBRooKrrE (OnrnonnoMur c B a u a\ .

Composition Temperature (oC) @(A) D(A) c(A) y(49

ScrTiO6r''z(FqOt}.l7/d-growninflux 10.127 (I) lO.Z74(1) 3.8509 (5) 40O.66
I ,300-1 ,000oc

1,150 10.07 10.23 3.810 392.4
1,150 9.979 t0.14 3.776 382.r
1,1s0 9 .904 10.06 3.757 374.8
I , 150  9 .813  9 .975  3 .729  365 .0

r Spectographic analysis of the flux grown crystals of SciTiOr gave: Si, Mg, Na,
N=0.0Lok; Ni, Cu, Ca, Snaz0.001% and Be, \1ry0.0001%.

2This compound has been synthesized also by heating the gel at 1,150oC in air, but
the flux-grown crystals were chosen for the unit-cell refinement.
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Frc. 1. Unit-cell dimensions of the solid-solution series of Sc-
pseudobrookite-----pseudobrookite.
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powder data confirmed by the intensities observations on the precession

photographs are given in Table 1. specific gravity determined by floating

crystals in Clerici solution gave3.62 (calculated Sp. Gr. 3.61).

Natural pseudobrookite, Fe23+TiOr, containing 0.74 percent of SczOt

was reported from the Thomas Mountains, Utah (Frondel, 1970)' Com-

plete solid-solution series were obtained between pseudobrookite,

Fe23+TiOr, and scandium pseudobrookite, SczTiOs, by heating at 1,150oC

gels containing the exact amount of components precipitated by am-

monla,

Unit-cell dimensions of two synthetic end-members and three inter-

mediate compounds were calculated from the powder diffraction data,

and are given in Table 2 and Figure 1.

Efforts to synthesize the indium analogue of pseudobrookite failed,

In2Ti2O? and InzOs being formed instead under the present experimental

conditions.
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