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The Xenon Difluoride Complexes XeFo:XeOF4; XeFz'XeFg AsFs
andaXer’EXeF5-2AsF5 and Théir Relevance.to Bond Polarity and

'~ Fluoride Ton Donor Ability of XeFz and XeFeg

By Neil Bartlett and Manfred Wechsberg
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ABSTRACT

Xenon difluoride forn;s a 1:1 complex with Xe6F4 (m.p. 29°), which
is isostructural with XeFo*IFs. The unit cell is tetragonal with
a =.7.56(2), c = 11.36(3) &, v = 647 K3; z = b. Reman data prove it to
be a molecular qomplex,'the structure of which is compatible with
appreciable bond polaritz in XeFo. Similar interactions of XeFo with
the Xer+ cation ére indicated by the Raman spectra of the complexes
which XeFz forms with [XeFs] [AsFe] . The spectrum of the 1:2 complex.
indicates fhat the XeFo molecule is undiétorted but the spectruﬁ of the
1:1 complex éuggests that the XeF, molecule is distorted by interactién
with xéz«“s+ ions. The occurrenceof molecular XeFz in the XeFs'AsFs  lattice

comfirms. the superiority of XeFg to XeF- as a fluoride ion donor.
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_ The'bénding in xenon difluoride may be accounted for by the resonance
nybrid (F-Xe)'r™ and F‘(Xe-F)+.l (This description maintains both classi-
cal valencé C6ncepts:' the octe? and the electron pair bond.) High bond
polarity ig associaﬁed with such a.description since the negative éhargp
borne by'éach F ligand must therefore be -1/2. " Hence the polarity
%-F-Xel+-F%- may pe anticipated. It is impfessive that the lattice
enthalpy fo13.3 kcéL/mole?l calculated by Jortnér,;g;‘g;? for Xng(cryét)
on the basis.of exactly this charge distributioﬁ, is remarkably close to
the experimental énthalpy3 of sublimination, of 13.2 kéal/mole'l. Other
physical data; including nuclear magnetic reséna.ncéh and Mossbauer spec-

5

troscopy” have also indicated considerable bond pblarity in the XeF,

molecule.
) ) The.close approach of thé ligands of the Xng.molecule to the xenon
atom of neighboring XeF4 molecules, as seen ih the structure of the com-
pound XngleF4, indicateé'thﬁtjthis'mOlecular complex fesulté from the
mutual intefaction of molecules of high bond polarity. The cdmpéund

7

Xng-IFsg thé structure of which has been.reported, is similarly a *semi-
ionié' léftice: the fluoride ligands of the XeFo moleéules aré ciose to
the iodiné-étom of surrounding IFs ﬁolecules and the F-ligands of IFs are
close tdxthé.xenon atoms of the nearest XeFo molecules. Even though these
close intéractions occur, the XeF, molecule in these adducts is almost

indistinguishable from the XeF, molecule in crystalline XeF, itself.

In contrast with its behavior towards IFS, xenon difluoride does not

form a compound, stable under normal conditions of temperature and pressure,

with BrFs.” We have attributed this'

to the higher electronegativity of

bromine and the consequent lower bond polarity in BrFs compared to IFs.

-,
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It was evident that to some_exﬁent this should also be true of the '
structurally.related species-XeF5+ and XeOF, although we considered the
positive charge of the former to favor significant interaction with XeFo.
Adductsvof”Xng with both Xer+'an@ XeOF4 have been prepared.
The:l‘l-adduct with XeOF4 is probably isostructural with Xng'IF5.7
It therefore probably consists of layers of XeOF4 molecules alternatlng
with layers of XeFp molecules with each molecule hav1ng eight molecules of
the other kind about it in a distorted cube arrangement. Since the
melting poini; of XeFo>'XeOF4 is 29°C, whereas that of XeFo:IFs is 98°C, the
bonding intefections between the component molecules must be greater in
the iodine compound. This is compatible with theé greater separation of
the layers of molecules in the XeOF; compound than in XeFo*IFs. The peré
peneicular distance between a sheet of Xng'molecules and en adjacent

sheey of IFs molecules in the XeFo:IFs structure is approximately 2.7 k.

In XeF2.XeOF4, c/2 = 2.84 A. The geometrical arrangements are compared in

- Figure 1. The interaction of XeF, with IFs molecules in the 1:1 adduct

has been interpreted on the basis of a pseudo-ectahedral model for the
IFs molecule. This assumes that the iodine(V) non-bonding valence-

electron-pair projects along the fourfold axis of the molecule, trans to

the unique (or axial) fluorine ligand (see Figure 1). It is assumed,

- since the Raman spectrum attributable to the IFs component is very similar

to the spectrum of pure IFs, that this molecule in the adduct is similar, :
in all essentials, to the free molecule. Slmllarly, for XeFo XeOF4, it is
probable that the free molecule and the adduct molecule are alike, since,
as Figure 2 shows, the Raman spectrum is almost a composite of the com-

ponent spectra.
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It ié>ﬁ6tab1e in the XeF,-IFg structure7 that the fluorine ligands of
XeFp, in méking their close approach to the iodine atom of the pseudo-
octahedralJIFg molecule, are‘each directed towérds a pseudo-octahedron
face, at the 'non-bonding-pair' end of the molecule. TFigure 1 illustrates
this model. Evidently the ndn-bonding electron pair screens the ligand-
induced poéitive'charge on the iodine atom very well albng the L-fold
axis. To'ﬁccount.for the observed dispositions of F-ligands of the XeF»
polecules however, this screening must be less effeétive off axis. Now,
for XeOF4, Martins and Wilson9 have shown the four fluorine ligands to be
very nearly coplanar with the xenon atom. It is our belief that the weaker
‘bonding of XeF> to XeOF4 compared to IFs is due ﬁrimarily to the greater
shieldiné*of_the central atom charge in XeOF4 as a consequence of the
near-coplanarity of the xenon (VI) atoms and its four fluorine ligands.
The’abutmént of XeOF4 molecules apéx té apex, i.e., oxygen ligand opposed
to oxygen ligand (F4XeO...0XeF4) must also be more unfavorable than the
fluorine- fluorlne conJunctlon in the IFs analogue.

The _sha}pe of IFs in XeFo'IFs is very similar to [XeFs T"in [XeFs) [PtFe] and
to [TeFe_.;-.,}j-‘ in i(Ter.l 0 In particular, the bond angle F(axial-I-F(equatorial)
= 81° is égual (within one degree) to the comparable angle in the other

ions. The similarity of the Xer+ and IFs geometries7

and the 1likelihood

of a greater positive charge on the central atom in XeF5+than in XeOF4 sug-

gested that the interaction of XeFo, with XeOst should be greater than in XeOFs.
Eariiervworkll had demonstrated that although Xefa ié a superior

fluoride ion donor to XeF4 it was inferior t&‘Xer, but the interactioh

: +
of XeFp with XeFs salts was not studied. Since the Xng/Ast and

Xer/Ast'systcms have both been éharacterized erystallographically (see

¥
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Table 1), ‘we chose to study the XeF,/XeF /Ast system. Two adducts, a

1:1:1 and 1:2:2, have been isolated and although_suitgble single crystals )

for sﬁructural analyses have not been obta?ned, the Raman spectra;prOVide;
good evidence for their formulations. |

Two compounds have been identified previously in the XeFo/AsFs system: -
a 1:1 compound (upstable at room’temﬁératures) presumed to be XeE+[AsF6]_,
and a 2:1 compound.[X82F3]+EASF5]--12 Two crystalline forms of the latter
are known énd the structure of the form stable‘at 20°C is known in detail.
In the XeFg/AsFs system, again a 1:1 and 2:1 compound are known. The
crystal structure of fhe former shows it to be [Xef5]+[Ast]-. Although
two crystalline modifications of the 2:1 compound have been identified, a
étructurai analysis has not been completed. However, the vibrational

spectroscopic data indicate the formulation Xe2F11+[AsF6]-, the cation

13

being a fluoride bridged speciés [F5Xe...F...XeF5]+. The single crystal
unit cell data are given for these compounds along with that for
XeF2-2[XeF5]+2[AsF5]— in Table 1. The formula unit volume of the adduct
is seen to be approximately equal to the sum of the formula unit volumes
of XeFz plus twice the formula volume of ([XeF5]+[AsF5]’). Nbfe that the
formula volumes are also additive for [XeoF3y]" [AsFg] (= V. Vxers
v[XeF5]+[AsF ]-) and indeed for all compounds, if the effective volume

of one formula unit of AsFs is taken to be 90 A3.

As may be seen from Figure 3, the Raman spectrum of the compound

XeFo*2XeFg* 2AsFs shows a prominent peak at 498 cmfl, which has no

-~

This formula volume additivity is simply a corollary of the observatlon,
first documented extensively by Zachariason,4 that fluoride molecular
volumes are primarily determined by the fluorinc’ llgand packlng volume,
which is usually 18 * 1 &3 per atom.
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counterpart in the spectra of [XeF5]+[AsF6] » [FsXe...F...XeFs5] [AsFg]
or [Xegngf[Astj_a The peak coincides almost_exactly with the symmetric

'l).15 Presumably in the

'stretchihgﬁfréquencyvof molecular XeFs (497 cm
1:2:2 co@bbﬁnd the Xefg molecules are symmetrically surrounded by erF5]+
ions, as_in X¢F2'XeOF4 and XeFo+IFs. The other features of the 1:2:2 addﬁct
spectrum aré“attributable‘to the'[Xer]*'and‘[Ast]- species. These same
[XeF5]+'éhd:[AsFé]_ fundamentals 6ccur in the spectrum of the compound
XeF2°XéF5°AsF5'and'in [XEF5]+EASF5]- itself (although slightly modified).

In the 1:1:1 adduct spectrum there is no peak in the vicinity of 500'cm'l.
However, there are two new bands at 557 and.h29 cmil, which do not have
counterparts in the Xng'Q[XeF5]+é[AsF5]- spectrum. It may be significant
that the mean frequency for thls pair of bands is h93 cm l. 'Wé believe
that thls pair of bands represents the two stretchlng frequencies for a
distorted Xng molecule. So far only ilnearly distorted XeF, molecules
have been observed, as illustrated in Figure L, and we believe that a
linear dlstortlon will also be found here.

It w;~§onsidef the effect of bringing an Xerf ion up to one end of
an XeF2 ﬁ6ieéule it is’ré&sdnaﬁle to suppose that the highly pblarizing
catioﬁ'wiii}tend to remove a fluoride ion from the molecule. Available
data16‘d6:hot give a clear indication of the ability of the cation to

vremove F"from the XeF> molecule since as may be seen from Table 2, the
£) + F-.(g) = 218 kecal/ mole'l,
whereas AH(Xer (2) + F () e-Xer( ) = -213 kcal/hole-l. Furthermore,

enthalpy for the ionization Xng( ) - XeF+(

the Jattlce energy for [XeF] [AsFg]™ is anticipatedf to be more exothermic

TThe observed superiority of XeFg over XeF- as a fluoride ion donor indicates
that the lattice energy of XeF'MFg~ salts cannot exceed that of its XeFstMrg~*
relative by morc than 5 kcal/mole '1 if the quoted enthalpies of ionization
are correct. :

-

e
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than for rXéF5]+LAsF5]', éince [XeF]+'is.smaller than [xéF5]+;

Withdrawal of F~ from the XeF» moleculeimust_result in a shortening
of the remaining.Xe-F bond, i.e., one of the resonance forms, (F-Xe)+F-
assumes greaﬁer weight. This effect is well illustrated by the data given
in Figure b.- |

Since the XeII-F stretching frequencies in the 1:1 compound deviate
by only 60,<:m-1 ffom the v(symm) value it appears that the distortion
from & symmeﬁrical molecule cannot be great. It is possiblé to set limits.
The "terminal" XeF stretch in the compound FXe-FRuFs (in which XeF, . =
1.88 ﬁ)17'hés a mean value12 of 602 cmfl. .In the XeéF3+ cation18 the
terminal Xe-F bond, where the internuclear distance is 1.90 K,‘has a mean

stretching frequency of 594 c R XeFq (bond length 1.95 &) the

symmetric stretching freqpencylg is 543 cmfl. Therefore, éven if the

‘ removal of_theifluoride ligand from Xefg‘were sufficiently complete to

Justify the attribution of the>557 em ! bond to (XeIIF)5+, this-résidﬁal
species would be unlikely to have a bond length less than 1.9k A. There-
fore, although it is probable that the XeFz molecule in XeFz* [XeFs] [AsFe]™
willvbe disfdrted (and probably linearly) it seems unlikely that either
bond length will depart by more than 0.06 A from 2.00 X.

The molecular nature of the XeF» adducts with [XeFs]'[AsFe]™, do
support théfearlier claims that XeFes is a superior fluoride ion donor to
XeFo. This‘emphasizes the 'strange’ behavi;r of thevhexafluoride. The
tetraflﬁpfide‘isaan inferior fluoride ién donorll to XeFz and this is in
accord with anticipated poorer donor propert{es of the higher oxidation
state species. Presumably the unusually good donor properties of XeFg

are associated with a peculiar sﬁabilization of”the pSeudo-octahedial

-
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Xer+ ion;vf(This ion is so favorable that XeFg occurs essentially as
XeF5+F' in the solid phase.ao) Recently, Berkowitz has given15 more
- direct thermodynamic evidence of this strange behavior of XeFg. His

ionization data given in Table 2, give quantitative expression to the

earlier11 qualitative results.
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EXPERIMENTAT, PART
The Compound XeFs:XeOF,
[ o g W T W W W WV WV VY VLV VP V)

v | A . o
Xenon oxide tetrafluorideel was vacuun distilled on to xenon difluoride 2

(0.67 m mole) contained in a KelF weighing bottle, of ~ 10 ml capacity,

- provided with a KelF valve. Excess XeOF4 was removed under vacuum with the

bottle and its contents at 0°C. The ﬁhite-solid residue, m.p. 29°C corres-
ponded to an XeOF4 uptake (0.67 m mole) commensurate with the composition
XeFo*XeOF 4.

X-rgyfpowder photographs of the solid showed a close similérity to
those of,Xng'IFs and were'indexed on the basis of a body-centered tetragonél
cell with a, = 7.56, ¢ = 11.34 A, V = 647 R’,‘z =‘h{ Single crystals were
grown by sﬁblimation at room temperatures. The tetragonal symmetry and the
systematic absences: h k £, h + k + £ = 2n, indicate the space group is
one of Ih/m, Ik or IE. Furthermore, the photographic precession data,
collected:ﬁsing Zr filtered Mokx radiation, shows a very close intensity
relationship to the like data for XeFs*IFs, the‘structure of which has been
satisfactorily completéd in space group Il&/m.7 The compounds are probably
isostructurél. The x-ray powder data, for XeFo'XeQF4, is giveﬁ‘in Table 3.

For the Raman spectra, the sample was kept at ~ -10°C by a stream of
dry ditrogen, cooled by liquid air. An x-ray powder photograph of the
sample was'obtained subsequently to establish that the spectrum was attri-
butable to'the compound XeF,-XeOF4. The spectrum is illustréted_in Figure 2,
and is seen to bg a near-composite of the spectra of Xngbahd XeOF4. The |

data is given in Table L.
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. The Compound [XeF5]+[Ang]-
| 2l

Xenon hexafluoride (0.79 m mole) prepared as'previously described,

S . 2 :
and shown to be XeOF, free by infrared spectroscopy, 2 was dissolved in

P S S

bromine pentafluoride (~ 5 ml) contained in a KelF weighing bottle pro-

vided with'a KelF valve. Arsenic pentafluofide in excess of 0.79 m mole
' (méasured‘tehsimeﬁrically) was condensed into the bottle and the contents
-mixed thdfdﬁghly'by shaking the contginer ét room temperature. All volatiles |
- (BrFs and excess AsFs) were removed in a dynamic vacuum at 0°C. The white
. s0lid whiéh‘remainéd; corresponded to an hﬁtake of 0.77Ah mole of AsFs,
indicatingAé composition close to XeFé*Ast. " X-ray powder bhotographs, '
Ramah speéfra and the melting characteristics; all showed this material . :
£0‘be idéﬁtical'to the product from hydrogen fluoride aé soivent. (Hydro-.
.gen'fluoridé is'a poorer solvent for this system than BrFs.) The solid ,
sintéred”at 127°C,but was not completely molten until 134%°C. 'The meltvﬁas
. mobile‘(iﬁ’éontrastvﬁith that of the XeFa adducts).
Siﬁgié}érystals of the 1:1 comp0uﬁd, were grown by sublimation under
dry nitrbgeh (1 atmosphere) and proved . to be monoelinie, with a = 5.886(3); :
b= 16.56&(10); c =8.051(4); B = 91‘3u'(2); V= 78h.h 33; z = b This |
unit celliprbvided for complete indexing of the x-ray powder data. Tﬁe |
crystal sf;ucture has been'satisfactorily gompleted in space group PQI/c
end is consistent with the formulation [XeF5]+5AsF5]'.26 _ , ‘ .
The Raman séectrum of [XeF5]+[AsF6]_ is illustratéd in Figure 3. The
bands, with relative intensities in parenthes%s; are: Th1(17); 7é6(8);
689(21); 673(32); 663(29); 630(100); 622(sh); 551(sh); 545(12); 412(97);
395(14); 383, 375, 365(7); 3us5(57); en”(20).
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The Compound XeFz*2([XeFs]'[AcFg]")

NS AATAN .

The 1:2 adduct of XeFp with [XeF5]+[AsF6]- vas most conveniently pre-
pared by mixihg the components in appropriate molar rates (in a typical ex~-
ample, 1.64 m mole [XeF5] [AsFe]™ and 0.89 m mole of Xng were taken). The
mixture, which vas prepared in KelF contalners, in a- Vacuum Atmospheres |
Corporation 'Drllab', was heated to 85° C, at which temperature a homogenous
melt was obtained. Quenching of this material, to 0°C, produced a colorless
solid which melted sharply at 65°C. The melt is very viscous in contrast to

that of [XeFs] [AsFs] .
Single crystals of the solid werc grown by holding quartz capillaries

charged with miCrocrystalline samples, &t ~ 60°C. Single‘crystal preces-
sion photographs OSUJbllgde the comnound to be dimorphic, the form stable
at room'teﬁferature being monoclinic, with a = 15.h36(10);*b = 6.849(L);
= 17.2#1(10) R; g = 93°12(4)*; v = 1800 K3; z = b, The systematic

absencesf"g.g 2L, E +X =2n; h 02, ; = 2n? indicate either space group
c2/c or Ce. Unfortunaﬁely, as a consequence of frequent twinning or cry-
stal defofmation, no.suitable crystals for a structural.analysis have
been obtained s0 far;' The single crystel data provided for the index-

ing of the powder diffraction data as indicated by the low angle data given
in Table 5. At temperatures above ~ 40°C, the compound adopts a related

monoclinic unit ceil vith a = 16.82(2); b =7.00(1); ¢ = 15.40(2) R;
B = 95°30'(10); V = 1808 &3; 2 = L.

The Raman spectrunof’ a single crystal sample, vhich was characterized
by x-ray prececsion data, as the form stable at room temperature, showed |
no significant differences from the speetra from microerystalline samples.
The bands, with relative intensities in parentheses, are: T719(25); 667(102);
620(100); 57h(21); w03 .;1}?); hoB(66); 393(12); 313(10); 298 em(a7).

The spectrum is i]luntrutcd in Figure 3.
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The Compound “XcFao* [‘Xer] [Ast]
WWW\’WVWMM’WWWW

As in:'the case of the 1:2:2 adduct, the 1l:1l:1 adduct was best made

by fusing XeF> with [XeFS] [AsFG] . The difluoride (1.90 m mole) and

+ - . . , .
[XeFs] [AsFs] (1.89 m mole) were mixed in the 'Drilab', as powdered solids,

and contained in a KelF weighing boﬁtle, closed with a KelF valve. The

solids were well mixed by vigorous shaking and heated to 75°C until fully
molten. Cﬂle fused mixture was quenched in llquld air. The white SOlld

so obtained, did not melt sha.rply (m.p. 5h 5 - 57°C) and it is poss1b1e

that the compound melts incongruently.

The distinctive poWdei' photographs showed no .trace of [XeFs ]+[AsF5]'
or XeFp*2[XeFs ]+[AsF5]-. Singié crystals have no"c been obtained and the
complex pattérn has not been indexed. |

The Ra.man spectrum, shows a ma.rked similarity to that of XeFu* 2[XeF5]
[AsFs] , but .for the appearance of two new bands, at 557 and 429 cm -1 and
the loss of the band at 498 cm ~. The characteristic bands are: T718(10);

691(13); 668(14k); 616(100); 606(62); 585(1k); 557(159); 537(2k); L29(67);

ho7(2h); 393(11); 367(13); 339(11?); 293(16). The spectrum is illustrated
in Figure 3;

+ -
Other XeF> — [XeFs] [AsFg] Compounds
MWWMMWM

Raman and x-ray powder spectra of samples with compositions between
' + - + -
XeFz2'[XeFs] [AsFe] and XeFo'2([XeFs] [AsFg]™) proved to be composites

of the spectra of these compounds.
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Crystallographic Data

Debyé-Séhefrer photographg wére qbtaine&, usiﬁg Cuka radiation from a
grdphiﬁe.cintal mdﬁochrométor. Ali'sampleS'were sealed in thin-walled
quartz capillaries. | | | | | |

| Siﬁglé érystaié (all grown in closed quartz capillafies)bwere'
characterized-by the préceséion methédvusing 'Polaroid’ photograﬁhy.
Accurate cell pérameters were obfained‘from a least squares fit to high

angle diffractometer data.

:. Raman SRectra

Reman spectra were obtained from a spectrometer using Helium-Neon
laser excitation, the instrument being similar to that previously described.12
All-sampigs vere enclosed in thin walled quartz capiliaries‘(suitable for
X-ray work).- Althougﬁ x-ray powder tube samples were satisfactory, best re-
sults wefe obtained with tubes of 1-2 mm diaﬁetef. Except‘for XeFo+XeOFy,

all spectra were recorded at ~ 20°.
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Crystallographic Data for XéFg and XeFg

and Their Adducts with AsPs

Formula

Unit Cell

Space

Group

“Formula Unit

Referencesd|

Xng

Tetraronal

> 4.315(3);

b, 6.990(k K;

-V, 130.15

Z, 2

T4/ mmm

Volume (A%)

65#1

(a), (b)

e

Xer

Cublc

31 1,57& ig

-z, 1Ly

Fm3c

1093

(c)

[XeFs ' [AsFe]”

Monocllnlc
a,
b, 16 56&(10

-~ ¢, 8.051(4)

L 91.57(3)°
%,-78h.k§§;
z,

(d)

[XezFy3 ] [AsFs]

Mbnoclinic
15. 6311;

b: 8. 96(1):0 ’

% 213§§§) 7

%: 1170 Rg

z, L

292.5

(é)

[Xe2F3 ]+ t.A‘SFe ]-
(20%c)

Monoclinic
5.L13(9);

b, 8 678(&),

c, 20.888(12)%;

B, 90. 13§§)°

V, 2799 A~;

z, 12

12/a

' 233-3

(£)

( >50°)

Trigonal

a, o 68(1): °
¢, 10.70(2) A;
vV, 636.9 &k

z, 3

230

(g)

XeFa+2[XeFs ] [AsFg]™

Monoclinic

a, 15 136(10);
b) 8)49(6):

c, 17. 2%1(11)&
) 93 2

b oo,

J

z,

c2/c or
Ce

450

présent
work




-17-

Table 1 Rei_‘erences

(a) 8. Siegel, and E. Gebert, J. Amer. Chem. Soc., 85, (1963) 2ko.

B (b) H. A. Levy, and P. A. Agron, J. Amer. - Chem. Soc., 8s, (1963) 2h1.

(¢) R. D. Burbank, and G. R. Jones, Science, 168, (1970) 2u8.

(d) F. Hollander, D. Templeton, M. Wechsberg and Neil Bartlett, to be
‘puﬁlishéd. |

(e) N. Bartlett, and F. O. Sladky, to be published.

(f) F. 0. Sladky, P. A. Bulliner, Neil Bartlett, B. G. DeBoer, and Allan
Zalkin, Chem. Comms., (1968) 1048.

(g) N. Bartlett and M. Wechsberg, unpublished result.



-18-

jTﬁble 2. Enthalpies of Fluoride Ion Formation for

15

The Xe¢non Fluorides

| ; M (eV)
o . + - .

XeF4<g) :—» XeF3+(gj + F'(g) | 9.66

'Xng.(‘g) - XeF5+(g) +F lg9.2h

g)

LN A

v(kcal/mole-l)

218

223

213
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Table 3. Partial X-ray Pouwder Daba

for ihe Molecular Adduct Xng'XQOF4

1
104.33
r 1
Observed Calculated
66 661
701 700
1249 1245
1394 1400
1949 1945
2066 2161
2122 2120
2652 2645
" {2800
2802 {2801
3150
3160 {3351
35C1
3501 {3500
3991 3987
~ Loby Loks
e 4551
U553 {io2
hh3 4745
4870 4861
L980 4980

hki{

112
200
ooh
220
204
312
105
22

00!

)

2ho

107

ho&
136

510}
24y
152
008

206} |

I

100

8o
Lo
Lo

30
10

30

50
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~ Table h. Raman Data for XeFo:XeOFs (microcrystalline)

v(em™t) 903 | 573 | 532 | ok | 378 f301 |5k | 188 | 125
/1, 19 |>100 39 | >100 12 2 4 2 10
XeFo v
% < b § ST
Assignments L;gglce
' - XeOF, vy va Ve ve | v3 Vs - V9o ¢
* S . .
Corresponding frequencies for the pure components are given in Figure 2 .
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21
Table 5. - Partial X-ray Powder Data for
XeFz-2([XeFs]' [AsFs]")

10%. X

.d2

Observed  Calculated hkt II

o 135 002 . v
165 168 200  ww
257 - 255 110 w
S 285 i,
295 | {293 | 1ii} v
- V286 - 202’ -
314 320 202 vvw
374 38 112 wyvw
399 398 - 1n2 v
o 540 - .0014 S
——— - 548 113 —
573 - - sn S onI s
--- 592 310 -
615 | 613 31 va
6l1 639 311 vvw
67k {674 hoo} 8
=  er3 - 204 |
704 702 32 vvw
Th2 L {7h1 »20&}
52 312

*Calculated on the basis of the unit cell a = 15.439; b = 6.849; ¢ = 17.241 A;
with extinctions for space groups C2/c or Ce. b _

+Visually estimated: vs >8> w>vw> vvw,



Figure 1:

Figxxrq' 2r

Figure 3:

-a. ,’
FIGURE CAPTTONS

:."A Comparison of the Probable Molecular Arrangement in XeF.-XeOF,
with that in XeFo- IFs.

The Reman Spectrum of the Molecular Adduct XeFoXeOFq-.

The Raman Spectra of XeFo [XeFs]' [AsFg]™; XeFa-2[XeFs ] 2[AsFs]™;

[XeFs)*[AsFe]™; [XeoF1a]'[AsFs]™ and [XesFs ]+[ASF6.* I

Figure h

" Ligand Coordination in Xe(II)Fluoride derivatives.
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Relative Intensities of Bands
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RAMAN SPECTRA OF XeF,, XeF, AsF5 COMPLEXES

| 668 - 557. XeF. [XeFs]*[AsFg]”
. 6l|6 , e
;_ (606) . 429f~m|s poy "
5?‘@ [ses |57 [§88 8 R
T T L ] ‘
667 620 o  XeFp. 2[XeFs]"2[AsFg]
719 574 (523)| 393 373 298
I‘i' 1 t‘fl' ] L I 1 l
€0 [XeF5]+[AsF6]‘
—o ok [622) — ~ O
=288 | B2 SBE Rg
Ly | l , Y 1 1 i
T T T T PO
665 _3 o [XeoFy I AsFs]™
’ 0w
QW — f :
— & 8 '§§u7«> . | -
o I T U X I O
T T T T —T
| 600—uv XeF [XeoF3][AsFs]™
s 588 o |
y'[AsFG]' || -
88 | leTay,[AsE ] 369 vs[AsF]

-
700 600 - 500 400 : 300-
Frequency (cm-!)

- Figure 3

XBL714-6708
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MOLECULAR PARAMETERS FOR. XeF, AND ITS DERIVATIVES
(Internuclear Distances in Angstrom Units)

R Possible Contributing - References for
Molecule Canonical Forms Parameters
2.010(6 - - '
F 00(\)Xe —F (F-Xe) F~; F™(Xe-F)* (o)
' 180° o -
2007(9) c - - + _
F- .\Xe F—F.1f (F-Xe)'F~. IFg; F(Xe~F)*. IFg (b)
oo FT
X
(l) +/Xe) (e -
(F ) "
(F

. |
ZM(B/\(\?B(Z) (i) "*>e)- ;\Xe) | o (e)
sso(y e\{ | (F F-
A R +/F)
R (i) (X (xe
PR ¥
(i)>> (i) = (i)

|aez(|s) 2|86(I7) ~ (F-Xe)*(RuFg); plus possibly,
F= g "
,78(2,q/‘,3‘é(2,,)h F~ (Xe=F)*. RuF, » (d)
£ ‘l.84 X -_2,35F | (F-Xe)j(szF“);;' plus possibly, |
<~I80° 1472 F~ (Xe=F)". SbyF)q - (e)
. boFio |

XBLT14-6709

: Figure b
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