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

AR TN Ml ciainary lsumsl
L NN A L= A
SRCGEHOSCO DA
| 3
PTattarc
L4” 1.\.\_ 8

Exbir: Mok C. Mkl

Effect of Some Aromatic Admixtures on the Raman Line Intensity of Solid

Cyclohexane at 77 K
Z. Burgudjiev® I. Penchev?; V. Kavardjikov*
2 Faculty of Physics, University of Sofia, Sofia, Bulgaria

@ Ty & Frarcis

Sukame 38 Mumtzers 4-% 1005

To cite this Article Burgudjiev, Z. , Penchev, I. and Kavardjikov, V.(1980) 'Effect of Some Aromatic Admixtures on the
Raman Line Intensity of Solid Cyclohexane at 77 K', Spectroscopy Letters, 13: 12, 891 — 894

To link to this Article: DOI: 10.1080/00387018008064075
URL: http://dx.doi.org/10.1080/00387018008064075

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. conftermns-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, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, 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 nmaterial.



http://www.informaworld.com/smpp/title~content=t713597299
http://dx.doi.org/10.1080/00387018008064075
http://www.informaworld.com/terms-and-conditions-of-access.pdf

04:18 30 January 2011

Downl oaded At:

SPECTROSCOPY LETTERS, 13(12), 891-894 (1980)

EFFECT OF SOME AROMATIC ADMIXTURES ON THE RAMAN LINE
INTENSITY OF SOLID CYCLOHEXANE AT 77 K

Key words: Raman spectroscopy, admixture in cyclohexane

Z. Burgudjiev, L. Penchev, V.Kavardjikov
Faculty of Physics, University of Sofia, 5, A.lvanov Ave.,
1126 Sofia, Bulgaria

ABSTRACT: The dependence of the intensity of Raman line components
of E_ symmetry of cyclohexane, frozen rapidly down to 77 K, on the
conc%sntration of admixtures of benzene or naphtalene was studied quanti-
tatively. The admixture of benzene was found to facilitate to a larger ex-
tent the overcooling of phase | of solid cyclohexane than admixture of

naphtalene.

Frozen cyclohexane has two stable crystal phases: high-tempe-
rature (I) and low-temperature (II) with a phase transition at 186,1 K,
as well as a third one (III), which is methastable between 120 K and
77 K; both the stable phases I and Il have been intensively studied spe-
ctroscopically and crystalographically, but the metastable phase III is
almost unknown /1-3/. When pure cyclohexane is rapidly cooled down
to 77 K, a policrystaline mixture of phase Il and overcooled phase I

is obtained and the mixture is assumed to contain also overcooled
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phase Il /3,4/. The rapid overcooling of phase I of solid cyclohexane
has been observed to occure more easily with increasing amount of ad-
mixtures in a Raman study /4/ for assumed aliphatic impurities and in
an ultraviolet study /5/ for benzere admixtures. Unfortunately, the re-
sults given in these studies are qualitative only.

The results from a quantitative study of effect of some aromatic
admixtures on the overcooling of phase I for cyclohexane, rapidly cooled
to 77 K, are given in this paper.

In our experiments, samples of spectroscopically pure cyclohe-
xane with added admixtures of benzen or of naphtalene in the 1 x 1()_1 -
-1 x 10_5 mol.l_1 range were placed in a cell and rapidly cooled for
about 2 minutes to 77 K by placing the cell directly in liquid nitrogen.
The Raman spectra of the samples were obtained by using an optical
cryostat, a 30 mW cadmium laser (441, 6 nm wave length) and a three-
prismes spectrograph. For each admixture concentration two 2-hour
exposures on photoplate were made.

We have chosen for our purposes to study the intensities of two
Raman fundamentals Y 20 and V19 of solid cyclohexane; these fun-
damentals are of Eg symmetry and they were proved to split into two
components only /6, 4/. In our spectra these two fundamentals have
slightly overlapping components at 1342 cm_1 and 1348 cm—1 or 1441 cm_l
and 1448 cm—l, respectively. The low-frequency component, which is
less intense, corresponds always to phase II, whereas the high-frequen-
cy component is due to overlapping of the experimentally indistinguish-
able components of phase I and phase II /4/. The fundamental V4 of
solid cyclohexane was chosen as reference for the studied line intensi-
ties. This fundamental is of A symmetry, it is not split into compo-

lg
nents and thus it is not affected by the varying phase ratio in solid cyc-

lohexane /6, 4/. This vibration \)4 was recorded in our spectra at 116lcm .

The blackening along the profile of the studied Raman lines V 20

and V 19 Was recorded using a microdensitometer by scanning at three
different places of the spectrum height and subsequently averaging the
results. When using the blackening curve of the photoplate, the line
profile was plotted from the average values in terms of their intensity.
different places of the spectrum height and subsequently averaging the

results. When using the blackening curve of the photoplate, the line pro-
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Dependence of the relative intensities 1111342 R 1S1348, 11%441 and 151448

of the v20 and V19

77 K on the molar concentration c of admixtures of benzene (Fig. 1-a)

1342 1348
and IS :

I

Raman line components of solid cyclohexane at

and naphtalene (Fig. 1-b). The notations are:efor I

o forl 1441 and 11448 .
11 s

file was plotted from the average values in terms of their intensity. This
profile is graphically decomposed into the two components mentioned above

and their maximum intensity are read out: I . for the low-frequency com-

I
ponent corresponding to phase II only and IS for the high-frequency compo-
nent corresponding to the sum of components of phase I and II. In this
procedure we consider that under the existing conditions, there is no con-

tribution to IS intensity by the metastable phase III. Finally we take the
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ratio of each of the intensities thus obtained III and IS to the maximum
intensity I of the reference 1161 c:m-l Raman line, found in similar way.
The result from all determinations shown in Fig. 1 is obtained from data

which are mean values for the two exposures of each sample.

It is seen from the plots in Figures 1-a and 1-b that the phase [I
low -frequency component intensity III for the two fundamentals v20 and
is not affected by the admixture concentration. On this basis we

v
may lal()ssume that the intensity of the high-frequency component of phase II
giving a contribution to the intensity IS shows the same dependence on
the admixture concentration. Consequently, the clearly expressed enhan-~
cement of the intensity IS with increasing benzene or naphtalene admixture
concentration may be due only to an increased contribution of the compo-
nent which corresponds to the overcooled phase I of solid cyclohexane.

It may be calculated from the plots in Fig.1 that when the admix-
ture concentration is increased from 1 x 167> to 1 x 10"} mol. l_l, the
relative contribution of phase I to the intensity IS increases on the aver-
age by about 50% for naphtalene and about 709, for benzene. We have thus
found that admixtures of benzene facilitate to a certain extent more strong-
ly the overcooling of phase 1 of cyclohexane rapidly cooled to 77 K, than
admixtures of naphtalene. The absolute amount of the two stable phases

I and II of solid cyclohexane cannot be assessed quantitatively.
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