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p()~;; il11y an ill (liL'atioJl t lla t small am onnt s ufTi l 1 ion, from his iitalli ll1 

YC'ssel s , are in hi:; gamd . (Thi,; is Rlso illclioatC'd by thc largc Yalt. 
for th c Ccl3YZSi301Z; it sh oulcl h e smaller than for t.hc Cn, compoun,: 
in line with tbo relatiyc \ ' alne's for the analogous Al compounds.) TI. 
y nlno of 12.070 A oht nincd b~- ST:rn-;"S30 scems bcttcr in rela tion t 

12.007 for t.he CU3Pe/:)i JOlz' The yulne, 12.00S A, for th c Ca3V2Si3(J 

garnC't. that ,\'c syntllC'sized is in yery good ag reemcnt with STRI::~' 

Yallle . 
I would also 11a ve cxpceted the btl icc constant of Ca 3Ga 2Si30 

to be larger than that of Ca 3CrZSi30 12 . 

Germana te garnets 

There are mRny ne\y garnets among the simple end-mcm1J( 
germanates (Table 4). Fifteen are listed in Table 4 which illvoh 
trivalent yttrium or a rare-earth ion in the a sites and the CaH or Sl'~ 
ion in the c sites. Those ,nth the Sr2+ ion all have lattice constant 
greater than 13.00 A, the largest garnet unit cells known to da(· 
All were made by solid-state reaction 49 . MILL' has synthesized sore 
germanates hydrothermally29,47,49 but all the german ate garnets ca: 

be made by solid-state reaction including 1\'In3V2Ge3012' 
The lattice constant, 12.35.1, given by MILL for Ca3V 2Ge3012 i 

auain hiuh 'with reslJect to either of t,he values for the Fe eompolllll: 
o to> 

For a spccimen of Ca3 V 2Ge3012 'which ,,,e prepared, we obtained a val l. 
of 12.320 A. This ,,'as synthesized by firing an appropriate compactc 
mixture of CaGe03 and V20 3 in an evacuated sealed fused silica ampu' 
at 960 ° C for 1 hour. The specimen ,,,as reground, recompacted ar 
fired in the same manner for an additional hour at 900 ° C. The pOWell 
photograph showed a faint extra line indicating the presence of [, 
extra phase, possibly Ca 2Ge30 8 . It is not impossible t.hat some V5+ iC' 
is incorporated in our specimen, tending to give too large a value f, 
the lattice constant.. 

' Ve have similarly synthesized a specimen of Mn3V 2Ge30 12' ,~ 
appropriate mixture of l\InzGeOJ , V 20 3 and Ge02 was compach 
into a pellet, seakd in an e,-acllatecl fused silica tube and brong! 
from 400° t.o 950 °C in 1 hoUl', then allowed t.o remain at 950 °C f 
2 hours. A garnet \yith sharp back-l'eJlection lines ill the po\rd 
photograph (CrE radiation) was obtained having c£ = 12.0!)!) A . 
opposed to the valne 1~ . 125 A fonnd by MILL' for his specimr' 
On thc basis of t.he reasoning given earlier, we suspected that Mrr.r. 
lattice constant for this gamet, \\'hiC'h he prepared hyclrotherm;111. 
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.... I.' t oo high (as is the case for all his o ther vanadium garn ets so 
:,rt'pa rcd). Our value is 0.020 A less tha n his, but is, nevol'thele:;s, 
'till sOlll cwhat higher than t.hat for the ana logous iron eompound. 

Tltere arc actually at least three possible reasons for this: 1) In 
. i,. \y of the closeness of latti ee-C'onst an t yalues for the analogous 
\ .1 and Fe3+ garnets, the sizc's of the V3+ and Fe3+ ions may be equal 
,.!' the VH iun may eyen be slightly larger than the Fe3+ ion. ~) Some 
: ,'n (,1Yalcnt V5+ ions may be in tohe t etralleclrnl sites. 3) Some of the 
;" I111<1l1alc garnets are difficult to obtain as d ecidedly single phases . 
Tlwl'e is some eviclence 43 ,41 that it is possible that they have vacallcies 
" f ~n!l1e sort, which probably would affect the lattice-const.ant values . 

I do not believe that any of these possibilities can be rulcd out 
· I (his time. The weight of the evidence from the lattice constants 

1. 111(' favors the conclusion that the size of the V3+ ion is equal to or 
-\i!!it( ly greater than that of the Fe3+ ion. Actually this does not 
.rff'd results of theory 50,51 ; the list of radii given above cannot be 
.. H1 ,;idcred to be perfect. Further, the surroundings of the ions in the 
I'L' ro\'skite-like 52 and garnet structures may be just sufficicntly cliffer
<'Il ! to give slight size differences. Another example is that of l\InH ion 
\1 hieh also appears to be slightly smaller t.han the Fe3+ iOIl in perovs
~: i t r s I~ but the same size as the FeH ion ill the bixbyite structure, 
III \I'hieh case no signifieant change in lattice constant is observed 53 

~'"r p[n1- x"FeX)203 for 0.01 :::;; x :::;; 0.50 . ('Ye haye found 51 that.x MU20 3 
IH·I[ does not have the bixbyite strueture.) 

\\"ith regard to the MnH ion, we had managed 55, apparent,ly, to 
" Ih"titute this ion for 2 0/ 0 of the Fe3+ ion in yttrium iron garnet, but 
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