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Silicate garnets
The silicate garnets are listed in Table 3. These have been mad,
mostly by hydrothermal techniques. (Even the higher pressur
syntheses of Cors'® and ouwr own® of Ca,V,81,0;, may be so cop.
sidered.) Spessartite (2IngAlLSi0,,) is synthesized'® by meltin,
a mixture of the apyprepriate amounts of reactant oxides at a temperg
ture of 1200—1250°C. When cooled, a glass is obtained which j

then anncaled at 16507 for 18 hours. Synthetic uvarovite (Ca;Cr,Siz0,,
may be obtained Ly solid-state reaction, but the conditions fi;
attaining a good yield are given in a note published by GELLER an
MiLrer?®2. The synthesis of uvarovite is usually eredited to HummeL ",
However, according to the evidence he gives, he did not succeed i,
synthesizing a garnet. The spacings from his x-ray powder patten
are not indexable on a cubic cell, and it is inconceivable that thi
can be accounted for by measurement error. Because it is reall;
mainly of importance that this garnet can be synthesized by solid-stat.

reaction, I shall not earry the discussion to the point of comparin.
Humne's data with ours here. However, Swaxsox ef al.?® have prepared
uvarovite and carefully measured the powder pattern with a diffracto

meter. As is their custom, they list all previous data by other author
I therefore refer the reader to this more recent work for confirmation

In Table 3, there are three values listed for the lattice constan
of Ca,Ie,Si;0,,. The first two were obtained for specimens synthesize:

hydrothermally, the third specimen was grown from a lithium molyl
_ date flux. It now appears that the 12.048 A value may be low; 1

analysis was given for this specimen. The second specimen was saif

to contain 0.01°/, Al and the third was not analyzed. It is probab!
that the lattice constant for a specimen with ideal composition li
between 12.059 and 12.067 A. ,

The relative ionic sizes of the B3* ions which fill the octahedr:

sites in {Ca,)[B3"1(2,)0;, have been derived from the rare-cart’
perovskite-like compounds?? and these have been appropriate to th
garnets. The actual values obtained are:

4 . S. Yoper and M. L. Kerra, Complete substitution of aluminum £
Amer. Mineral. ¥

silicon: The systemn 3n0 - ALO;- 38i0,—3Y,0,- 5A1,0;.
(1951) 519—533.

1 F, A, Hoonter, Synthesis of uvarovite. Amer. Mineral. 35 (1950) 3243
of perovskite-like ecompound:

42 § Grrier. Crysizallographie  studies
V. Relative ionic sizes. Acta Crystallogr. 10 (1957) 248—251. Sce also Structw
Reports 21 (1957) p. 313.
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n3* 0.714 Fe?t 0.628 Gadt 0.613
SpaF 0.686 Mn?+ 0.625 Cr3+ 0.608
it 0.633 &= 0.625 Al 0.558

| would thus expect the lattice constant of Ca,V,Si,0,, to be slightly
maller than that of CagFe,Siz0,,. MirL’s value of 12.09 A is too large,

Table 4. End-member germanate garnets

- | B | a[A] A+ | B+ | a [A]
Ca l;\l 121248, 12,1204 Mn | Al 11,9024, 11.901 41,
Se 12.504 14 11.89516
v 12.3520,12.32045 \'4 12,1252, 12,0095
Cr 12.2654, 12.275% Cr 12.027 43,41
Mn 12.32547 Fe 12.087 43,14
Fe 12.32013, 12,3124 Ga 12.04310
Ga 12,2511 cd | Al 12.0771
In 12,6247, 12,5940 " | se 12.447 16
Rh 12.35%7 v 12.2920
Y 12.80519 Cr 12.2131
Dy 12.83 49 Mn 12.2747
Ho 12.8110 Fe 12.261 18
Er 12,7854 Ga 12.191 1
Tm 12.7654 In 12,5152
Yb 12,7419 Rh 12.285%
Lu 12.7349
sr | Se 12.7851
In 12,8719, 12,8810
Y 13.0851, 13.09145
Ho 13.0940
Tr 13.0651
Tm 13.04%
Yb 13.034
Lu 13.0149
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