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necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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Berkeley, California

Laser Ramaﬁ speétioscopy offers a number of advantages over infrared
spectroscopy in the vibrational characterization of rare-gas compounds.
Perhaps most importantly, sampling problems are greatly‘reduced, as Raman
spectra are routinely obtained from the solid materials in glass or Kel—F
containers of various shapes and sizes. A particularly convenient procedure
is to place a sample in a quartz X-ray capillary, so that both poﬁder photo-
graphs aﬁd Raman spectra may be obtained from the same sample. Solid-state
infrared spectra on the other hand are usually hérder to obtain because of
difficultieé associated with sample dispersion and chemical interactions of

the compounds with the window materials.

Another usual advantage of the Raman épectra, both for "fingerprinting"
and structural purposes, is that sﬁectra are almost always sharper, better
resolved, and more characteristic than the corresponding infrared .spectra.
This provides for more certain identification and differentiaéion of-related

samples.

Raman spectroscopy has been applied to the study of a number of cor-
plexes of xenon (II) fluoride, and representative spectra of some of these
are shown. The vibrational features allow the complexes to be classified

into several types:
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~a.’ Molecular adducts, exemplified by ¥eF. < TFs and XePFs * XoOT 4.

For these complexes the Reman spectra (Figures 1 and 2)‘are very nearly the
31mple sums of the Raman spectra of the respectlve components -In particu-

1ar, the pre»ence of an essentlally unperturbed Xer moelfy in eacb case ig
¥ :

. : R
demonstrated by’the,appearance Qf an intensée line within a few cm_1 of h97 cm

the symmetric stretching frequency for ﬁﬁrevXng (SOiid). For XeFs - IFs,

a crystal structure determination has confirmed these conclusions.3

+ ' - ' - Lo '
b. XeF galts, exemplified by XeFfIrFe. Although the compounds

XeFo * MFs, where M is a'noble metal, are formally analogous to XeFs '>IF5,

. o b
(see above), the Raman results require different formulations. "XeFs * IrFs, .

for example, shows no feature attrieutable to Xefz near 500 cm'l.. The
Xng . Ist spectrum iS, hewever, similar te that of NO+IrF; (Fiéure 3);
suggestlng the approx1mate formulation XeF IrFe with the double at 605—608
cm;l ass:gned to Xe F Stretchlng A recent crystal strucfurc dete“mlnatlons
for XeFs, ¢ Rufsg ,'which'is isomorphous with the ifiduim analog, confirms_this
formulatioh, as.well-as an‘interaction between the'cation and-anion'prediefed
by the analysis’qf the Raman data. Similar’consideratione hold fer the com-
pounds XeFo EMFsu’6 sd that these may be formulafed at least approiimately

as XeF+M2F1;.

Vc. Xe2F3 salts, exemnllfled by Xe2F3 ASF6 and XezFs RuF/ Raman

spectra show that the compound 2XeF2 . Ast 1§ dlfferent_from‘elther ﬁype of
complex ch31dered‘avae. An X—ray structure determinafion extablished the
formulation Xe2F3+AeFé, with.ﬁhe cation a V-shaped f—Xe—F-Xe-F grouping.7
The noble metal analogsiEXefg * MFy arernot isomorphoﬁs with the arsenic .
compound, but the simulérity of the Raman spectra (Figure L) eonfirm the
presence ofvthe'XegF3 1on, cha*acterlzed by (termlnal) Xe-F stretching

Y
frequencies in the range )7)?600‘cm*l

p

-3
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In summary, we have found Raman spectroscopy, in conjunction with
conventional X-ray techniques, to be a very powerful tool in the identifi-
cation of species present in XeFp complexes. The Xe-F frequencies are

easily assigned and found to be guite sensitive to the respective Xe-IF

bond lengths as indicated in Table 1.
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Species

F-Xe-F

FXe..FMFg

FXe..FSbF,FSbFs

XeF

*
From the Pauling equation r(n/2)

#Assumed value.

- TABLE 1

The XeII—F Bond

Bond Length

(A)

2.01

*
Bond Order

,0.5*

oo
NG
O

1.0

r(1) - 0.60 log n/2.

D(cm°l)

Lot

588



Figure 1
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Figure 2

THE RAMAN SPECTRUM OF XeFs * XeOF4
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_ Figure 4
The Raman Spectra of XesFs AsFe and Xe2F3+RuF;
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission:

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in - this report.

As used in the above, ''person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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