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possibly an indication that small amounts of Ti** ion, from his titaniy,
vessels, are in his garnct. (This is also indicated by the large valy
for the Cd;V,8i,0,,; it should be smaller than for the Ca compoun
in line with the relative values for the analogous Al compounds.) T},
value of 12.070 A obtained by STrRENS® scems better in relation t
12.067 for the CazFe,Si0,,. The value, 12.068 A, for the Ca,V,8iz0.
garnet that we synthesized is in very good agreement with Srrex,

value.

T would also have expected the lattice constant of CayGa,Si0.

to be larger than that of CaCrySiz0y,.

Germanate garnets
There are many new garnets among the simple end-meml:
germanates (Table 4). Fifteen are listed in Table 4 which involy
trivalent yttrium or a rare-earth ion in the a sites and the Ca®" or 8i*
jon in the ¢ sites. Those with the Sr2* ion all have lattice constant
greater than 13.00 A, the largest garnet unit cells known to dat:
All were made by solid-state reaction?. Mirr’ has synthesized son:

germanates hydrothermally®:47.% but all the germanate garnets ca

be made by solid-state reaction including MnzV,Gez0,5.
The lattice constant, 12.35 A, given by Mirn for CagV,Gez0,, 1

again high with respect to either of the values for the Fe compoun’

For a specimen of CagV,Gey0,, which we prepared, we obtained a valt
of 12.320 A. This was synthesized by firing an appropriate compact:
mixture of CaGeOy and V,0, in an evacuated sealed fused silica ampt!
at 960°C for 1 hour. The specimen was reground, recompacted ar

fired in the same manner for an additional hour at 960°C. The powd:

photograph showed a faint extra line indicating the presence of «
extra phase, possibly Ca,Ge;Oy. 1t is not impossible that some V5* ic
is incorporated in our specimen, tending to give too large a value f
the lattice constant.

We have similarly synthesized a specimen of MngV,Ge;0p,. A
appropriate mixture of Mn,GeO,, V,05 and GeO, was compact:
into a pellet, sealed in an evacuated fused silica tube and broug!
from 400° to 950°C in 1 hour, then allowed to remain at 950°C {
2 hours. A garnet with sharp back-reflection lines in the powd
photograph (CrK radiation) was obtained having @ = 12.099 A :
opposed to the value 12.125 A found by Mmr’ for his specime
On the basis of the reasoning given earlier, we suspected that MLt
lattice constant for this garnet, which he prepared hydrothermal’

\
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1= too high (as is the case for all his other vanadium garnets so
prepared). Our value is 0.026 A less than his, but is, nevertheless,
_1ill somewhat higher than that for the analogous iron compound.

There are actually at least three possible reasons for this: 1) In
view of the closeness of lattice-constant values for the analogous
yvi- and Fedt garnets, the sizes of the V3* and Fe®* ions may be equal
o the V37 ion may even be slightly larger than the Fe?* ion. 2) Some
~ontavalent V5* ions may be in the tetrahedral sites. 3) Some of the
;-:'x-xxlellat»e garnets are difficult to obtain as decidedly single phases.
There is some evidence 3.4 ghat it is possible that they have vacancies
of some sort, which probably would affect the lattice-constant values.

I do not believe that any of these possibilities can be ruled out
.t this time. The weight of the evidence from the lattice constants
done favors the conclusion that the size of the V37 ion is equal to or
Jightly greater than that of the Ie3* ion. Actually this does not
{Tect results of theory?®?.5!; the list of radii given above cannot be
considered to be perfect. Further, the surroundings of the ions in the
jerovskite-like 52 and garnet structures may be just sufficiently differ-
«nt to give slight size differences. Another example is that of Mn3* ion
which also appears to be slightly smaller than the Fe®" ion in perovs-
kites' but the same size as the Fe?" ion in the bixbyite structure,
i which case no significant change in lattice constant is observed?®
for (Mny_zFeg),05 for 0.01 < 2 < 0.50. (We have found > that « Mn,0,
it<elf does not have the bixbyite structure.)

With regard to the Mn3* ion, we had managed?®3, apparently, to
<ubstitute this ion for 29/, of the Fe?* jon in yttrium iron garnet, but
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