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ABSTRACT

Antimony-121 Mossbauer. spectra have been recorded at liqu~,d-'

helium temperatures for a number of complex anions ~erived from SbF3:

M2[SbFS] fM2 = Na2, ~. or N2H6)'; N~SbF4; M(S~~lF3] eM IX K or NH4);

Na[-SbC1F3}H20; M[Sb3FlO J (M = Na. n. or NH4); M[Sb4F13] (M ~ Kor Cs·);

and [N~4]4[Sb5F19]' The ?a~a were, consistent with the known stereo­

chemistry of these compounds in which the antimony 5s electron pair is

stereochemically active.in a distorted AX6E environment with a 3:3:1
" '

arr.angement or monocapped octahedron. the lone pair in the 1 position.. . ~

The 121.Sb' ~ssbauer spectra of a nUJ!Der of [SbX4] (X = ~l. 8r.
3- ' '

or 1) and [Sb2X9 J (X = ~t e1, 8r. or I) salts have been reported. Only
3- ".. . ' , ,

[Sb2Fg ] shows a sfgnificantly large quadrupole splitting with the 55

e1ectr0rts-'bei n9 stereochemi ca11y acti ve.

,Th~ nature of th7'compounds of the series SbC1 5_xFx have been

in dispute in the 1i~er.ature fo.r several years. but only SbC1 4F, which

has been ]~ent1fi ed as a d,S -f1 uori ne bri dged tetramer, and IlS~C12 F/'
.,' .. . , . + ~

which has been shown tfr exist with the io~ic formulatio~ [?bC1 4][Sb2C1 2Fg],
are'well characterized. It was found in'this work that a f100rine

, ~, . ..
+ .. .

:bridge~ [SpC1 4]ESb2C1 2Fg] species 1n the so11d state 1s more consistent'

with the chemistry o! this compound. The previously unknown Sb3CllO.7SF4.25
. .

was preparea and found from X-ray crystal~ography ,to exist as a 41s-

ordered cis-fluorine' bridged trimer in the solid state. SbC1 3Fi was

prepared a~d c~aracte'rized as a cis-fluorfne bridged tetramer fn the

solid state. :An attempt to prepare SbC1F4 always resulted in.th~ forma-
+ - .

tion of [SbC1 4]ESb2Fl1 ], which previously had been l1ttl~ studied. These

. '
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sol id ~tate.

SbCl.5_xFx compounds have ~een characterized using MOssbauer and Raman

sp:ctroscopy, "and Mass spectrometry. The reaction of SbC1 4F with strong

Lewis acids was also investigated. SbC1 4F w~s found to. fonn [ASC1:J- ..

~. [SbFfi] with AsFS' [SbCl;][Sb2C12F~] with SbFs ' and a polymeric complex

of the. type [SbC1AFo (Nb'FS)xJ (x = 1, or 2) with NbFS"

~~ The r~action of alkali metal halides with antimony(V) halides

in" liquid 5°2 at room ;temperature yielded the salts: M[SbC1
6

J (M = Na
~

or K); Na[SbC1.4F2]; N-~ 1 F
4
]; and M[SbF6J (M ::; K or Cs). The .varia-

tion of l21 Sb Moss auer isomer shifts and quadrupole coupling constants

~re discussed in terms of molecular geometry. The salt Na[SbC1 4F2] has

been shown by Raman spectroscopy ,to exist as the trans 1somer in the(
" .

Mossbauer data are reported for pure SbFS and SbC1 S' and when

intercalated jnto graphite the spectra show that these ha1ide~ ~t

enter the graphite lattice ~ithout some reduction to Sb(III) occurring'.

Data are reported" for a number of SbFS·X adducts, where X. re­

presents SbF3 , AsF3, or so~ at 4°K. The MOssbauer pa~ameters of SbFSoSbF3

(~ype A), ~nd the SbFS-SbF3 1:1 ~dduct, ,[Sb2F~+][SbF6]2' do 'not support"

the contention that these forms are identical.
.. [2+ po - 2+

'The co~lex anions of Te2Se2 ][~b3F14][SbF6] and [Te3.35eO.7]-

[Sb3F14 ][SbF6] ha~e also tieen in~estigated ?y the Mossbauer m~thod. The
.' "

magnitude of the n values calculated,'for the Sb(III) sites are inter-
I ~ ~ •

preted in terms of the varying"asymnetry about th.e principle axis, which'
" .

passes through the lone pair.of electrons •

. iv
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