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;the Sympos1um on Molecular Spectroscopy and Structure held in Columbus in

STRUCTURAL AND THERMODYNAMIC PROPLRTIES OF
POLYATOMIC MOL&CULES AT ELEVATED TEMPERATURES

The infrared absorption spectra of magnesium fluoride and uagnesium

- chloride isolated in solid al%on and krypton matrices have been investigated

in the region 240 to 4000 cm~ The highest frequency bands for the molecule

. lMgF, are observed at th, 833, and 323 em~1 in solid krypton. These can be

assigned to vz of Mg’ AFQ MgedF2, and Mg36fg The magnitude of the isotopic

shifts suggests a linear or slightly bent molécular configuration. There is

some experimental evidence for the bent «onfiguration, namely, a band in the L
vicinity of 740 cm-1 which may be the symmetric stretch. However it is not
clear at the time wnetaer this band can be assigned to the molecular species
MgF2.  The lowest frequency band observed in the infrared spectrum of ®
matrix-isolated MgF»> occurs at 242 cu~l in solid krypton. It can be assigned
to the bending mode, vp. Regardless of vhether MgF, is linear or sligutly
bent, the new frequency assigmment yields thermal functions in good agreement
with experiments.

®

-

In Qgtrix-isolated MgCl, only one band has been observed which can pos- e
itively be assigned to tiais molecule. It occurs at 509 wo~l in solid krypton.
This band is probably the asymmetric stretcn, vz. The bending to frequency
for the molecule, vy, is estinkted to fall in the region 150-140 cuw” by
analogy with MgFy. Thermal functlons calculated from such an assignment,

*f‘ussumln& a linear configuration are in good agreement with experiments. The ®
.

infrared studies vwils be extended to lower frequencie when the new Pekin-
Elmer Model 301 spectrometer is delivered.

.

The above 1n¢rared absorptlon stuglies were presented and discussed at

June. »

Il

L
Sgpe’preliminary uatrix-isolation studies of the isotopic species
BHzNH7, BDzND=z, were initiated during the quarter. Investigation of }he
1nfrared absbrption spectra of matrix-isolatec CaF, and Callp were also .
started this quarter. ®

Some progress hias been made in the interpretation of the fine structure
observed in the infrared spectra of matri%-isolated hydrogen halides. A °
nodel whick takes iato consideration nearcst neighbor interactions between
the tq@pped species and the surrounding rare gas atoms has been developea
which nearly quantltatlvely accouhts for the observatlons.

Investigator Q\ J i { 'f&vﬁaﬁ, Date /7 >/ </
[ ]
Supervisor ‘-S(‘:/\VV” ‘—\ W N Date /oty 2/l S
7
For the Ohio State University Research Foundation o

r,xecutlvp Director /i,A4/1~LZL (fy a@ﬁz;;7<£;Anufﬂ<\_Date e/ s 5»/// 4 .
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