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phosphate1l 7
; C~ site symmetry in Huorapatitell8,ll9, Cu ,0(PO")6F

1 
and in 

chiorapatite" ·. Cal .( PO,).CI,. 

Other oxoanions which have been examined are perchlorates:11- 225, 

molybdates and lung~latcs.!lO- 2J", perrhenalesJ B-2 J8. pcrmangana lcs139 - 24I. 

pcrtechnatcs24Z - 1
-U. chromales(V/""' - 146, chromales(VJ)147 - 2.u, selenates 

(refs. 249, 250) and garnets' ''- 'H. 

The vibrational ~peclra of ~everal ammonium 25 '-1S9 and phosphonium 
(refs. 260-263) salts have been examined. and deuteratio n studies ha'e been used 
to classify the laulec modes into translatory and rotatory modes. 

Tccrahcdral lU-111 and >quarc planar 2 -2 tctrahalo salts have been examined 
together ~ith borohyu.ndc !tahsl71 and sllicates1i "'. 

The follo\\ ing tClracoordi natc species ha ve b.:en examined: the lClracvano-
nickelate(ll) ion ' " . tetracyano<t hylene ' a - "'. trans-bi,(dimethylsulpltidejdi_ 
bromoplatinum( 11)' 19: tetrakis( th ioacetamidc)copper( 1) chloride"· and tetrakis
(thiourea)nickcl( 11) dichlOride " " 

F. f1~xQ--alomic alld 5-coordinale sJWch's 

The gas phase Raman 'poctra of the pentachlorides and pentabromid", of 
Sb, .N~~ITa and M~ arc consi~tcnl with the presence of trigo na l bipynlm idal 
specie. . In the solid state TaX,. NbX, a nd MoCl, exISt as /\f,X

I
• rumers ' ''. 

Solid NbF, and SbF, conSI!.l of (';J· F· bridgcd polymcrs~liIJ. wh ibt malr ix.isolalcd 
SbF, is reported as b:ing o f e •. point group"'. So lid SbCl , ex i,ts in t"o modifica
tions, the sp::ctrum of the high-temperature phase r<sembling that of the liquid 
(refs. 285. 286). The vibrational :,pC'f.:lra 01 cry:,taJllne hydrazine 287 - !tl9 a rc Con

sistent with a ci space group. \\ hde the spectra of liquid tctrafluorohydrazine 
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Fia. 5. OH sireichin, mode or CH JO H In argon at various conccnlrd.lions. (Reproduced from 
A. J. Barnes and H. E. Hallam, Tru"s. Fclrudcl), Suc., 66 (1970) 1920.) 
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indicate the presence of both lhe Irons and the gauch~ isomers
HO

-
l91

• 

The infrared and Raman speclra of B, CI, and B, F, suggest a staggered D" 
configuration in the gascousJ:91 and liquidH4 sta les. \\hllst S ICI. posse~:,es the 
planar Dlh configuratio n in the solid stale : ~iJ . Oxalyl chloridi!.!Q!5 is reponed to 
have e

lb 
site symmetry whilst glyoxal~"b has a. C i :,itc :,ymmctry. The low tempera· 

ture modificat ion of acetonitrile has e ither the Dill or D~b spaf.:c groupsl91, whilst 
triftuoroacetonitr ile has a C , site symmetry and a C h f:.lCWf group 2.,15. 

The infrared spectrum of matrix.-isolated methanol monomer ha,:, b:en 
obtained. Concentra tion studies res ulted in the -idcntllica tion of the open chain 
dimer, trimer and tetramer sp::cies '·' (Fig. 5). The infrared sJX'Ctrum of the high 
temperature phru,c of crY!tlaJlinc mcthaneth iol indicates an orthorhombic unit cdl 
containing eight molcculc:, loo . The site symmetry in cry:,tallinc carbonyl cyanide IS 
reported to b.: either C, or C z In a C!.lalticc lO' . The infrarc:d and Raman spectra 
of crystalline H R!o!O ... arc consi:,lent \\ ilh the C .h structure HOReO) . Aqueous 

solutions (~ ISO "0) contain only the ReO; anion
1 0 1

. 

Dculeralion studies have b:cn used to ci:bslfy the lattice modes of solid 
ethyleneJOJ - lO'. The Single cry~tal Raman spectrum of the fj\'e coordinate species 
bis(trimethylamin<)lrlchloromdlum( Ill) ha, been reported , ••. 

G. Species K';11r Jet'tn or more olonu 
The Raman sp~"Ctra of Xe Fb ha"e b.:en studied in the gaseous, liquid and 

solid stalcsJ01 • The rl!suits indicate that either the ground state vapour phase 
molecules possess a symmetry lo" cr than Oil; or they have some very unusual elec· 
tronic properties that markedly Influenc! the Vibrational spectrum. 

The vibratio nal !lo p::clra of POI)cryslalhne U F 6 Indicate a D4.h site ~yl11melry 
(ref. 308). The inrrared sp~"Clrii of crY!ttalllnC' ·HJ~ CrFo • MU~6' and O;t F6 also 
indicate a distortio n of the regular octahed ral structure found In the vapour pha).t. 

The Raman spectrum of solid SF. shows a splllllng of all three fundamentals 
into a number of componcnls Jlo. C"mparison "ilh pre\inus infrared data in· 
dicates tha t a centre o f symmetry j:, maintained al the !loit..: . There arc suhsta ntial 
differences between the sl.Jlution J I I and solid stale J 

Il Raman frequc:ncics of WC1o ' 

The vibrational sp:ctra of a , a ncty of hcxahalomctallatcs have been reported 
(refs. 313-320.) Splillings of several of the fund;imcntal bands have been observed 
in the sol id Slate spectra. 

The infrarcdJ11 - J1J and R:.lman l 2.i - 316 spectra of single crystals of sodium 
nitroprusside have b<cn reported and assigned. Other hexacoordinate salts which 
have b:en studied have b:!f'n hexanllfO saJtsJ27 and ruthenium nilrosopenlahalid.es 

(ref. 328). 
The Raman spectrum or sulphur vapour lH at 180 "C indicates the presence 

of the 56 ' 5, and S8 species. The Raman sp.:ctra of polycryslallineJlY . .uo and 
single crystal JJ I samples of rhombic sulphur show si te and factor group splitting 
Oflhc fundamental bands. The Raman spectrum of solid Si,CI. displays five of the 
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