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Silica tc garncls 

The si li cate game~ " arc listed ill Table 3. 'J'l1cse 11::1:\-0 been ]l1,](j 

mostly by h::drot h '; :'1);).1 tcehniqHC's. (J~H'n the higher pre":Sll! 
synt !leses of COES 1S i:Ld our own 31 of Ca3Y 28i3012 may b o so COL 

siclCl'cd.) Sllc;.;,;a1'( ilf: )In3,\l2Si3012) i,; s.nltllcsizec1 ·10 by 111C'lti". 
a mixt.ure of the alll:' J,:,iate nmounts ofn'Hc:tant o:-..idcs at a tl'll1Jll'l'.: 
t me of 12(JO-l :2.5') . C. ,Yhen cooled, a glass is obi ained \Yhi rh i 
thcn anncaled at J (' ... 1', . f',T 18 hours . Synthctic UY[H'oyjte (Ca3C1'2Si 30 1 

may b e ol)tainecl hy ~olid-state reaction, but. th c conditions fc. 
attaining a good yi ('~rl are giyen in a n ote published by GELLlm all ' 

l\I1LLlm32. The synt~'-~i;,. ofuYarO\-ite is usually credited to R UlIDIELI: 

HO\veyel" according to the eyide11 C'o h e gi\-es, he did not succecd i: 
synthesizing a garnt.-'. The spacings from hi s x-ray p o\nler p atteI'! 
arc not indexable OE a cubic cell, and it is inconceivable that th i· 
can be a ccounted for Ly m easurement error. Because it is r ea1l:. 
mainly of importance that 1 his garnet can be synthesized by solid-sta t. 
reaction, I shall not carry the discussion to t.h e point of compnl'in. 
HUlIIlIIEL'S data with ours here. Howe,er, S·\\".A:::\so~ eta l. 33 have prepare': 
u varovite and carE-fuBy measured the powder pattern \yith a· cliffl'actc 
meter. As is their CU~:Dm, they list alll)re'lions data by other aut.hol'­
I therefore r efer the l'c-3der to this more r ecent work for confirmatiOi 

In Table 3, then~ are three yalues listed for t.he lattice constaJi' 
of Oa3Fe2Si301~ ' The fJ.l·~t h\'o \yore obt ained for specimcns synthesize' 
hydrot.hermally, t he third specimen was grown from a lithium malyI 
date flux. It 11m, appears that t.he 12.048 .A value may be lo,l'; 11 

analysis was giyen for this specimen. The second specimen was sui, 
to contain 0.01 % Al and the third ,,,as not analyzed. It is probahl 
that the lattice con~t,-mt. for a specimen ,,·ith ideal composition lit 

between 12.059 and 1~.()67 A. 
The r elutiye ion.i\' sizes of the B3+ ions ,,,hich fill t.he octallcdr; 

sites in {Ca3}[B~~] \ ~iS) 012 hayc b een derind from the rarc-C'[l l-t' 
perovskitc-like comp,-)lmds ·12 and t.hese haye b ecn appropriate t o tL 

garnet-s. The actual ,;,]ues obtaincd arc : 
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Cryslal clH'll1islr,Y of the garnets 15 

I n1 . 0.714 P c!l+ 0.628 Ga3+ 0.61 3 

..: .,'1- 0.6S6 l\In3; 0.6 25 01'3+ O.GOS 

I i.l 0.6 33 V3+ 0.625 Al!l+ 0.55S 

I \\(lu ld thus cxpect the lat tice constant of Oa3V2Si3012 to bc slightly 
. !ll'lIcr than that of Ca3'Fc2S.i3012 · l\IJLL's value of 1:2.0n A. is t oo large, 

TallIe 4. End-m ember gf'l'l11wwte Of/I'llets 

t ',1 Al 
Sc 
V 

(I [A] 

12.12 .13, 12.1 20-11 
12.50411 
12.3520 , 12.320 15 

Gr 12.265 41 ,12.27546 
1\1n 12.325 47 

Fe 12.320.13,12.312 '" 
Ga 12.251 .19 

In 12.62 .17 ,12.59 43 

Rh 12.35 47 

Y 12.805 40 
Dy 12. 83.19 

Ho 12.81 40 
Er 12.785'10 
Tm 12.765 .1• 

1.U 12.74.19 

LII 
Sc 

12.73 40 
12.78!j-IJ 

In 12.87 .'0 ,12.88'0 
Y 13. 085~9, 13.0914;; 
Ho 13.0949 

E1' 13.065 49 

Tm 13.04 .1• 
Yb 13.03 49 

Lu 13.01 49 

A2+ 

1\'11.1 

Gd 

133 -.- (I [A.] 

Al 11.902 13 , 11.901", 
11. 895~6 

V 12.12,) 20 , 12.000 15 

Gr 12.02743 ,41 

F e 12.087 43 ,.1 1 
Go. 12.043 46 

Al 12.077 .16 
Sc 12.44.7 46 
V 12.29 2• 

Cr 12.213 46 

l\In 12. 27-17 
Fe 12.26146 
Ga 12.191 '16 
In 12.5152" 
Rli 1 2.~8547 
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