
. ' 

tion and molar 
oor'dina tion 

UF:'1'UlII HOy 

ylvania Stato Univorsity 
Ivania· 

D59) 

• UILI'aroL-AbRoJ'ptiousflpo]ctron 
nlll'( J(o(lnlinaLion, dio ALom­
nduJlg (Ion AbROI'pLioIIA-WoIlon-
1(111 dio VOl'W(ll1lltlllg dol' Mol­
AJl(k'l'lI)\gon dOl' (pl'imlil'on und 

Isorption RpocL)'(~ of Romo silioa 
oool'dinu.Lion, nLOlnio numbor, 

we longLhR for 1,110 major bands, 
I in 11I'pc1ioting 0(' dot,{ll'Inining 
L\'Y) i" illullLrnto(l. 

'Ilfm-rou. aU801'pLion Rpootrl1 
nlttion on cooruil1lttion of 
infnt-l'ed. absorption spectra 

il,n,r orystallographien,lly, is 
I; that tho dlll'erolloes in such 
d lOllgth and configuration, 

al sLi'netUl'es it is di meult to 
ieulitt, frofillellcies Lo certl1in 

distincLion of sillimanite from 
)53) 725-728, 

Tho use of infra-red absorption to check coordination 463 

To proceed from the space group symmetry to the permitted vibra­
tion modes is straightforward enough; but so far it has been impossible 
even to detect all expected bands in the spectrum of most solids, due 
largely, no doubt, to the very broad bands encountered, However in 

cases, such as quartz itself, which have been studied in detail it is 

possible to group the absorption bands in the 2- 25 ft region into 
cation-anion stretching, cation-cation stretching and various cation­

anion bcnding and distorting vilJrations, Of these the cation-anion 

strctching occurs at t.ho hight'Ht fl'cqncncios and constitutes the 
strongcst /1,lJsorption, J n a t'l'ysLal chemical study of this typo this 

cation-anion hond iR thc Ollt' which oan and does reflect tho more 
Rigllificftllt, Htl'llOLliral C'JlILllgI's Sll<dt as coordintttion changos resulting 
in boml-loJlgLh elllLJlgps, 11('11 ('(' all examination of tho strong absorp­

tions aL highesL J'I'Oqlll'IW,Y ,-:llIJ llld 110 of primary interest, 
Moreoyer, ill si lll)J.I(' HLI'II(;IIII'l'H of lugh symmotry thoro is reason to 

hopo thaL ct'I'Ln,in MlX()(:iaLioIlH will bo evident when absorption spectra 
of l<nowll -sLI' IiOLIII'O ItmL(ll'ialH 1\.1'0 comparod, Tho most satil:!fltctory 

gt'OIlJlH of' "llaHI'H roJ' (01 11(,11. '" Hl.lllly lVolild ue {-(I'OllpS of isomorphs amI 
gl'OllPH of' polylllO)'pll H, 

ThoHo HalilO "llItSl'S, l\~'q I('villily Lho polymorphs of Ge02, are of 
val li e ill SLlIdyillg l'illlllgl'S ill 1I10lal' l'efmetiv1ty, Not many suusLltnces 
are n,vailaiJlo II'l1ieh IIXiHL ill I\\,() !'rcoIIHLl'llctively related polymorphic 
form I:! , (llwh or wll ioll eltll 1J(I!'sisL Lo room tompel'l1ture, One suoh 
substallco iH UlIO~ wllich O~istH ill It six-coordinated rutile fm'm n,ntl n, 

fOllr-coonl i Illd,od (JiIltI'Lz .r 01' III, 

JIII'm-"OllnhHCI "JltiOTl 8}ICCLrn. 

In our lIal'iy 1I'01'i< ~ Oil C()l'~il.(\ and Oe02 ullta 'woro reported to 
shqw cl('lIl'ly 1110 ILhilily In diHt.illglliHh mn.jol' ooordination ohanges by 
n,bROl'pLillll sl'('I:L!'os('opy, 'l'h(l 1'(lHlilLH in l~igB ,l , 2, and 3 summarizo 

the ill('Ol'lll nLiuli and d"c/llef iOIlH (0 date, The ompil'ioal and qualitl1tive 
lllLtlll'O of' III(,SII !'O~II/(S is ('lllpllllSiwd n,lthough this mn.y not u.otract 

fl'ol1l their WlC1'ltllll'ss, 

Tho IIlOS!, Hi~lI iri<'anL Hpel'i,rn should be those of the 0002 poly­
morJlllH , Npec( I'll 1'01' f,he pol ,"lIwl'ph ic: Horios , i02 quartz, 8102 tl'idym1te, 

8i02 cris tolmlilo, I 'iO~ glnsH a lid Ni()2 coosite aro also shown (Fig, 2), The 

isomorpholls series Jll'0l' .\II'()" UaP04, FeP04 , BAs04 , AIAs04 and 

2 RUSTLJ~I Hoy, Isomorphism IIlId polymorphism of silica, Mellon InstiLuLo 
Symposium Oil "J)t' I', "'L >ill'II('Lun' .. 1' '1'"I1'Lz and glllSRy silica", May 22,1957, 


