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VIERATIONAL PROFERTIES OF EROMYL FLUORIDE
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Enrique J,Baran

Facultad de Ciencias Exactas, Universidad Na-
cional de La FPlata, 1900 lLa Plata, Argentina,

Recently the Raman spectra of ligquid and solid bro-
myl fluoride, BrOaF, have been obtained and interpretedl;
therefore, and in an attempt to obtain a deeper insight in
the bond properties of this molecule, it seems interesting
to determine some of ite vibrational properties.

The structure of BrozF has been assumed to be pyra~
midal (Ce symmetry)l, 80 that the molecule posseses the sa-~

me geometry as ClO,F, C1NF, and the thionyl and selenyl ha-

2 2

lides.
For the celculation of force constants we have used

the "Kopplungsstufenverfahren" proposed by Fadin12-4, the

5 in their vi-

G-matrix elements given by Cotton and Horrocks
brational study of thionyl halides, and the frequency data

from liquid bromyl fluoridel°
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The following geometrical parameters have been esti-
mated, by comparison with related speciesj; A(Br-0) = 1.63 R,
d(Br-F) = 1.76 4 and both FBrO and OBrO angles = 1080,

The obtained se% of valence force constants derived
from the corresponding symmetrized force constantss, is gi-
ven in Table 1,

The value for the fr constant is only a little
smaller than that found for the same bond in Br03F (6,88
mdyn/z)6 but higher than in the isoelectronic Bro0,, ion

(5.28 mdyn/'x)7 end even in the heptavalent Broz ign (5.76
TABLE 1
Valence Force Conatanta for BrOZF
Constant mdyn/i Description

fr 6.76 Br-0 stretch

fR 2,25 Br-F stretch

fb 0,58 OBr0 bend

fa 0.38 FBrO bvend

f . 0,00 Br0/Br0 interaction
fon 0.00 BrF/BrQ interaction
Lo 0.12 FBrO/FBr0 interaction
f o 0,00 Br0/0Br0 interaction
Tra 0.02 FBr/FBr0 interaction
fop 0.00 FBr/0Br0 intaraction
fab 0,01 FBr0/0Br0 interaction
f 0,00 Br0/FBr0 interaction

In
o
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mdyn/x)a. The bond order, calculated by the simple method

of Siebert7, is 1.55. All this results poimtout to a high
degree of double tond character for this bond, whereas the
relative small force constant calculeted for the Br-F bond
(fR) sustains the suppositionl of a large ionic character

of thie later bond, which contributea to the observed stren-
ghtening of the Br-0 bond, due to the presence of a partial

positive charge on the bromine atom.
Using the "Method of the Characteristic Vibrations

( of 9-11

vibration for this molecule. Results, at different tempera-

) we have also calculated the mean amplitudes of

tures, are collected in Table 2, This calculations also con-

firme the ionic character of the Br-~F bond, because the co-~

TABLE 2
[«]
Mean Amplitudes of Vibration for Br02F (in A)

T (K) Upr0 UBr-F Y0..0 YF..0

0 0.0368 0.0465 0.060 0.068
100 0.0368 0,0466 0.060 0,068
200 0.0369 0.0478 0,062 0.074
298,16 0.0373 0.0508 0.067 0.082
300 0.0373 0.0509 0.067 0.082
400 0,0382 0.0548 0.072 0,091
500 0.0395 €, 0590 0.077 0.099
600 0.0410 0.0632 0.083 0,107

700 0,0428 00,0673 0,088 0.115
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rresponding amplitude values lies very close to figures ob-
tained for the same bond in other species in which an im-
portant ionic contribution is also expected ( for example:
C1F; (0.0526 A at 298 )2 and BrF} (0,0505 & at 298 K)13).
Also the large temperature dependence observed for these am~
plitude velues is apparently typical for bonds with strong
ionic character (cf.l4’15), On the other hand, Br-0 amplitu-
de values are found in the range which is characteristic

for this bonds’ll.

Finally, it is whorty of notice that also the iso-
structural 0102F shows a fully analogous vibretional beha-
viour; i.e., high Cl-0 and smell Cl-F force constant316 and
high values for the mean amplitude of vibratior of the la-
ter bond, which also shows in this case a great temperature

17

dependence™ ',

All the calculations were performed using sn IMM-360
computer (CESPI/Universidad Nacionel de Ia Plata).
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