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WrSJIERD and BONIfAM 4 of solid inol'gnlli e compounds shows that a 
mass relationship lIlust al Ho bo (JI I(II 'at iv(I il l I"('la.ted series. For example 
the sulfate, phospJw.te, arsonll.te Il ne! t.lIllgsllttl' of calcium have major 
bands which centol' (n.t IHtlfltC'igltL) Ilt ~ . ~, 0. ·1, l1.D and 12.3 microns 
respectivoly. If these lJands 111"l1 (·oITed.ly nU.tihlltod to the strotching 
frequencios of tho S- O, P- O, AI'. ° IUHt \V ° pail's of the "anions", 
a reasonn.ble linen.r 1'01 n,t,i 0 11 ship oxiRts bcLwcon tho square of the wavo
length and the rOApoctivo reducod mass . 'I'lto same is obsol'ved for the 
chlorate, bromate tLlld io(late of sod ill III and for otltOl' series. 

Rotur'ning to tho qlllwtr. stl'llcturoH, .it iH ovidont that this rolation 
vory nearly holds for: Lho <1002 ,tnel NiO~ plt il' , n,nd if the cation and 
union charges aro cOIlHil/(II'<1I1 , n,IHo ('Ot· BoF2 . Tho n.gl'ooment is improvod 
by introducing an 0111 pi l'i ('ld 1.('I'Ill rO l' Lh o olccLl'on contont of the bonds 
involved 6. 

4. The mOAt gOllomliz(\(l CltSO, or !:OlIl'AO, involvos tho intoraction 
botweon coordination (UN), valollco (Z A • Z:J, It roducod mass torm (1-"), 
tho sum of n.tornic nUlllboJ'H (A A + .II ~;) 'I., ILIUI the absorption wave 
length, By puroly olllpil'i call\lo<tIlH Lhu follow illg rolation was found to 
hold well for tho Himpl(! . \X~ COIII[lOllI HI:-; ( B (' I " ~, 8i02, Ge02) and tho 
Gc02 rutilo form. 

"f(" = (e N) (t,) . ( A~ •. , :-,.)'1. = 0.Hi8. 
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The agroement for t.heRC compol1l1dl:l is within ± 0.002, or within 
2 per c~nt. 

Procoeding from the vory ros tl'ictod selection ofAX2 structures, to 
tho moro gonoral A 1304 componnds of tho silica n.nd rutile structures, 
the agroomont docR not hold as woll, IlS 11 study of tho figures of 
':rablo 1 will show. The " C()J1stl~l\t" cal cllbtted din'ors from O,lG8 by 
7.G pOl' cont on tire a vemgo for thiH ~rou p, with individual values 
disagreeing as much I1H ± 17 pOl' cOIIL. Tha I. Lho1'o exil:lts somo agroo
mont ovon within thoso limits iH o[ in\.ol'ost. ill viow of tho complications 
introducod by tho clmllgo fl'onl Hi III pie hi Ilary compounds to tornary 
onos lLnd the rOl:!llltil1g pORHihiliLit'H of' ol'dl'l'ed and disordorod al'
mngernonts. 

• J, M. }(UN'f, M. J!. WrSIlJ-:IW und L, O. BONHAM,lnfl'a-roll ubsorpLion Rpoctro. 
of minomlfl anll othol' inorgultiu compoundK. AltaI. Chem. 22 (lOGO) 1478- 1407. 

6 This olocLl'onio offoct was found to bo propol'ti onul to the 1/3 POWUI' of the 
sum of tho metul-ltnion atomic nuIII i>ors , t hai, iR, of tho sum of oxtl'l.l.l1uoleal' 
olectrons. This fuctOI' pl'obably cnn bo l'llt,iO!lI tii zt)d UH boing proportional to tho 
lineal' olectl'onic d Of'l fl it.y plIl'Illl t'1 t () 11'(1 fo<l J'( ·f,- Ii illg dircctions modifying tho 
vibl'Utions of tho mllHH ( ' ,' Il l (' I'H. 
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Table 1. Applicatio 

Oompound 

DeF2 

SiOa 
00°1 
Go02 

EPO, 
DAR 0, 
AlP04 
AIA!:lO, 
Onl'04 
G(~AA04 

]<'01'0" 
OaRbO, 

Forn 

qtz. 
qtz. 
qtz. 
rutilo 

qtz. 
qtz. 
qtz, 
q~z, 

qtz, 
qtz. 
qtz. 
I'utilo 

1<'01' tlroABO, compo ' 
atomic numbor compon 
calculated as 

In Tablo 2 thoro' 0.. 
AX2 and ADX4 comp 
tures. Tho valuos a 
works 6, 7 ,8, and from d 
pllepose here is to Sh01 
difforont known fom 
vn.luos .of the glasfl, 
3.u pOI' cent above, 11.11 

qUlLrtz. 'rho total pel' 
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OOllllc il, \\T1l!lliillgtOll, D. 

7 J. D. H. DONNAY 

){umoil' GO (105·1), 
~ St.nndol'd X-Rav 

Sto.ndllrd~ , v"ushingt~n, 


