This article was downloaded by: [Tomsk State University of Control Systems
and Radio]

On: 23 February 2013, At: 06:10

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

Molecular Crystals and Liquid
Crystals

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

Enthalpy of Fusion of
Nematogens

Aaron W. Levine 2 & Kazimiera D. Tomeczek ?

% RCA Corporation, David Sarnoff Research Center,
Princeton, New Jersey, 08540
Version of record first published: 28 Mar 2007.

To cite this article: Aaron W. Levine & Kazimiera D. Tomeczek (1977): Enthalpy of
Fusion of Nematogens, Molecular Crystals and Liquid Crystals, 43:3-4, 183-187

To link to this article: http://dx.doi.org/10.1080/00268947708084665

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
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.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/00268947708084665
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 06:10 23 February 2013

Mol. Cryst. Lig. Cryst.. 1977, Vol. 43. pp. 183187
© Gordon and Breach Science Publishers, Ltd., 1977
Printed in Holland

Enthalpy of Fusion of Nematogenst
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(Received January 6, 1977)

The enthalpy of fusion of nematic compounds is an important parameter
related to the use of such materials in displays. Since no single material is
adequate in nematic range for use in displays, a substantial amount of work
is required in preparation and evaluation of mixtures. One valuable method
of estimating the nematic range of liquid crystal mixtures is based on the
Schroeder-Vanlaar equation,! ™3

AH (1 1
‘““7(?‘%) )

which relates the melting temperature of a solution (Tm) to the mole fraction,
x, of solute of melting temperature T and enthalpy of fusion AH, and the gas
constant, R.

In order to make use of this method, it is clear that enthalpies of fusion must
be known. Since these values are scarce in the literature, we synthesized a
large number of compounds and determined their melting enthalpies. These
data, as well as some previously obtained in this laboratory, are presented in
this paper.

The compounds were synthesized using available or easily adaptable pro-
cedures and were purified by recrystallization and/or molecular distillation
to constant melting behavior. Satisfactory elemental analysis were obtained.
Enthalpies of fusion were determined using a duPont Model 900 Thermal
Analyzer equipped with a calibrated (Ga, In, Sn) differential scanning
calorimeter cell. Integration of endothermic maxima was accomplished with
a Keuffel and Esser 0.01 in* compensating polar planimeter.

t Presented at the Sixth International Conference on Liquid Crystals, Kent, Ohio, August
1976, Abstract No. H-4.
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The data are presented in the following tables. The wide variations’
observed within homologous series indicate that there is very little correla-
tion with molecular structure. Odd—even effects are in general not observed.
This is to be expected, since crystal structure and lattice energy of organic
compounds are only slightly influenced by molecular structure.® It is also
clear that there is no simple relationship between melting point and enthalpy
of melting, as has been suggested.®

TABLE 1

Enthalpy of fusion of Schiff bases of structure

CHyns ,O@CH=N©—CMHZM+ ,

Kcal/mole
m
n 2 3 4 S 6 7
1 34 3.6 32 32 6.9 9.1
2 4.7 3.5 5.8 6.0 7.6 6.7
3 38 5.5 2.5 7.4 7.7
4 1.9 32 0.8 1.8 0.8 04
5 3.6 2.3 0.8 0.5 5.0 0.6
6 3.7 3.5 32 3.8 0.7 04
7 3.7 2.5 8.1 54 36 8.2
8 6.1 S.5 5.0 8.4 12.9 16.1
TABLE I

Enthalpy of fusion of Schiff bases of structure

Qom0

Kcal/mole

R
n CiHzey C.H; O C.H .+ CO*
1 5.6 7.6
2 49 53 10.6
3 7.1 73
4 6.2 13.2
5 4.8 6.8 8.0
6 6.0 7.6
7 47 11.7 6.7
8 8.2

2 Data of J. A. Castellano and M. T. McCaffrey,
private communication.
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TABLE 1

Enthalpy of fusion of Schiff bases of

structure

OO

Kcal/mole
R
n CIIHZH+ 1 CnHln+ IO
1 5.6
2 5.7 5.4
3 5.1 6.2
4 89 9.4
5 8.1 9.0
6 4.7 7.1
7 16.9
TABLE IV

Enthalpy of fusion of esters of structure

CHa lo@coz‘@oqﬂz

mt 1

Kcal/mole
m

n 2 4 5 6
2 7.3 8.8 124 9.3
4 9.3 7.1 43 6.6
S 7.2 6.1 5.9 9.1
6 10.2 7.9 6.0 4.1
8 7.9 8.6 8.9 7.7

TABLE V

Enthalpy of fusion of esters of structure

C.Hs X©C02@OCVJI Hawer

Kcal/mole
m
n 2 4 5 6
4 7.8 7.7 7.1 47
b 7.3 6.8 45 6.1
6 6.4 8.0 5.8 5.7
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TABLE VI

Enthalpy of fusion of esters of structure

CuHyus lo@col @Cmﬂ 2m+ i

Kcal/mole

m

4 5 6
8.3 1.7 7.5
7.4 8.2 8.2
6.4 38 6.0

[= NNV, N §

TABLE VII

Enthalpy of fusion of esters of
structure

Kcal/mole

R

C"H PUE S C,,H 2+ 1 O
6.7 8.2
6.0 1.7
8.6 83
8.7 8.2

~ N B

Enthalpies of fusion for individual compounds were reproducible to
within a few percent in duplicate runs. Due to the eirors inherent in cell
calibration, however, we are only confident of the accuracy of the data to
+ 109, Using our computer program, which solves Eq. (1) by the Newton-
Raphson Method,® errors of 10%, in enthalpies were found to translate to
changes of about 2°C in predicted eutectic temperature and of 2-57%, in
predicted eutectic compositions.
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