
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 30 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Spectroscopy Letters
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597299

Vibrational Properties of Bromyl Fluoride
Enrique J. Barana

a Facultad de Ciencias Exactas, Universidad Nacional de La Plata, La Plata, Argentina

To cite this Article Baran, Enrique J.(1976) 'Vibrational Properties of Bromyl Fluoride', Spectroscopy Letters, 9: 6, 323 — 327
To link to this Article: DOI: 10.1080/00387017608067443
URL: http://dx.doi.org/10.1080/00387017608067443

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387017608067443
http://www.informaworld.com/terms-and-conditions-of-access.pdf


SPECTROSCOPY LETTERS, 9 ( 6 ) ,  323-327 (1976) 

VIBRATIONAL PROPERTIES OF BFtOMYL FLUORIDE 

Key words: bromyl fluoride, force constants, mean 
amplitudes of vibration, bond propertiea. 

Enrique J. Baran 
Facultad de Ciencias Exactas, Universidad Na- 
cional de La Plata, 1900 La Plats, Argentina. 

Recently the R a m a n  spectra of liquid and solid bro- 
my1 fluoride, Br02F, have been obtained and interpreted'; 
therefore, and in an attempt to obtain a deeper insight in 
the bond properties of this molecule, it seems interesting 
to determine some of its vibrational properties. 

The structure of Br02F has been assumed to be pyra- 
midal (Ce symmetry)', so that the molecule posseees the sa- 
me geometry as C102F, C1NF2 and the thionyl and eelenyl ha- 
lides. 

For the calculation of force constants we have used 
the tfKopplungsstufenverf ahren" proposed by Fa~lini*-~, the 
m G-matrix elements given by Cotton and Horrocks5 in their vi- 
brational study of thionyl halides, and the frequency data 
from liquid bromyl fluoridel. 
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3 2 4  BARAN 

The following geometrical parameters have been esti- 
mated, by comparison with related species; d(Br-0) = 1063 A, 
d(Br-F) = L76 A and both FBrO and OBrO angles = 1080. 

The obtained set of valence force constants derived 
from the correaponding symmetrized force constants , is gi- 
ven in Table 1. 

0 

0 

5 

The value for the fr constant is only a little 

but higher than in the isoelectronic 9r0; ion 
smaller than that found for the same bond in Br03F (6.88 

0 6  
mdyn/A) 
(5.28 mdyn/A) 0 7  and even in the heptavalent BrO- ion (5.76 4 

TABLE 1 
Valence Force Constants f o r  Br02F 

Constant mdyn/l De script i on 

6.76 Br-0 stretch 
20 25 Br-F stretch 
0.58 OBrO bend 
0.38 3BrO bend 
0.00 B r O / B r O  interaction 
0.00 BrF/BrO interaction 
0.12 FBrO/FBrO interaction 
0.00 BrO/OBrO interaction 
0.02 PBr/l?BrO interaction 
0.00 FBr/OBrO int orac tion 
0.01 FBrO/OBrO interaction 
0,oo BrO/E’BrO interaction 

fr 
fR 
fb 
fa 
rr 
Rr 
aa 

Ra 
fRb 

ab 
f r a  - 
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0 8  mdyn/A) . The bond order, calculated by the simple method 
of Siebert , is 1.55. A l l  this results poiatout to a high 
degree of double bond character for this bond, whereas the 
relative small force constant calculated f o r  the Br-F bond 

7 

(fR) sustains the eupposition’ of a large ionic character 
of this later bond, which contributes 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 
( cf. ’-11 ) we have a l s o  calculated the mean amplitude6 of 
vibration f o r  this molecule. Results, at different tempera- 
tures, are collected in Table 2. This calculations also con- 
firms the ionic character of the Br-P bond, because the co- 

TABLE 2 

Mean Amplitudes of Vibration for Br02F (in %) 

%r-O %r-p U 0. .o k . 0  

0 0.0368 0.0465 0.060 0.068 
100 0.0368 0.0466 0.060 0.068 
200 0.0369 G. 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 0,0590 0.077 0.099 
600 0.0410 0.0632 0.083 0.107 

700 0.0428 0.0673 0.088 0.115 
--I_̂ .- 
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326 BARAN 

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: 
ClF; (0.0526 A at 298 K ) 1 2  and BrF; (0.0505 1 at 298 K ) 1 3 ) .  

Also the large temperature dependence observed for theee am- 
plitude values is apparently typical for bonds with strong 
ionic character On the other hand, Br-0 amplitu- 
de values are found in the range which is characteristic 
for this bond 

0 

6,11 

Finally, it is whorty of notice that also the iso- 
structural C102F 6hows a fully analogous vibrational beha- 
viour; i.e., high C1-0 ar-d small C1-F force constants16 and 

high values for the metin amplitude of vibratior. of the la- 
ter bond, which a160 shows in this C86e a great temperature 
dependence . 17 

All the calculations were performed using an IBT-360 

computer (CESPI/Universidad Nacionsl de La Plater) 
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