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Silicate garncts

The silicate garnets are listed in Table 3. These have been mad.
mostly by hydrothermal techniques. (Bven the higher pressur
syntheses of Cors'® and our own?® of Ca,V,8i;0,, may be so cor
sidered.) Spessartite (AngAlLSi;0pp) is synthesized?® by meltin,
a mixture of the appropriate amounts of reactant oxides at a temperg
ture of 1200—1250°C. When cooled, a glass is obtained which |
then annealed at 10307 for 18 hours. Synthetic uvarovite (CagCr,Siy0,,
may be obtained by solid-state reaction, but the conditions fi;
attaining a good yield are given in a note published by GELLER au
Mitrer32, The synthesis of uvarovite is usually credited to HuMMEL"
However, according to the evidence he gives, he did not succeed i
synthesizing a garnet. The spacings from his x-ray powder patter
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, T shall not earry the discussion to the point of comparin:
Huaasy's data with ours here. However, SwANsoX ef al.?® have preparc
uvarovite and carefully measured the powder pattern with a diffracte
meter. As is their custom, they list all previous data by other authors
I therefore refer the reader to this more recent work for confirmation

In Table 3, there are three values listed for the lattice constanr
of Ca,Fe,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; n
analysis was given for this specimen. The second specimen was sai’
to contain 0.01°/, Al and the third was not analyzed. It is probabl
that the lattice constant for a specimen with ideal composition li
between 12.059 and 12.067 A. :

The relative ionic sizes of the B jons which fill the octahedr:
sites in {Cay}[B371(31;)0,, bave been dervived from the rare-cait
perovskite-like compounds?? and these have been appropriate to th
garnets. The actual values obtained are:
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ik 0.714 Fe?*r 0.628 Gart 0.613
SpBE 0.686 Mn3+ 0.625 (8 0.608
it 0.633 V& 0.625 A 0.558

i would thus expect the lattice constant of CazV,Siz0,, to be slightly
_naller than that of CagFe,Siz0,,. MiLL’s value of 12.09 A is too large,

Table 4. End-member germanale garnets

- | Bt | a[A] | Az+ | Ba+ | a [A]
|

T 12,1248 12,120 Mn | Al 11.902143, 11.901 11,
Sec 12.504 11 11.8954
v 12.3529, 12.32045 v 12.12529, 12,009 15
G 12.2654, 12,2751 Cr 12.027 48,41
Mn 12.32547 Fe 12.087 43,41
Fe 12.32013, 12,3124 Ga 12.0431¢
Ga 12.25113 cd | Al 12.07746
In 12.6247, 12,591 Se 12.447 146
Rh 12.3547 v 12.292
Y 12.80549 Cr 12.21316
Dy 12.8319 Mn 12,274
Ho 12.81 4 Fe 12.26118
Er 12.7851 Ga 12.19146
Tm 12.76549 In 12,5152
Yb 12.74 %9 Rh 12.28547
Lu 12.7348

S| Se 12.785%
In 12.8710, 12,8849
Y 13.0851, 13.09143
Ho 13.094
Lr 13.065%
Tm 13.04%
Yb 13.03%
Lu 13.014°
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