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AN accurate description of the temperature dependence
of the free energy difference between the liquid and
solid phases AG 1s important for an understanding of
the kinetics of nucleation in the undercooled regime.
From first principles, AG can be related to temperature
T through AC, the heat capacity difference between the
liquid and solid phases at constant pressure. We then
have

T T
AC,dT+T j (AC,/T)dT,

r
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where AS™ 1s the entropy of fusion at the melting
temperature, 7,,. Many attempts have been made! =7 to
approximate AC, and its temperature dependence for
arriving at a simple expression for AG. In some of these,
AC, is taken to be zero or constant'-> while in others
AC, atT,, AC}, 1s made proportional to AS™ on the
basis of certain physical constraints®~°, In the present
communication, we attempt to arrive at an unambigu-
ous relationship through a Taylor series expansion of
AG around its value AG™ at T,.. It will also be shown
that the result is consistent with a hyperbolic expres-
sion for the temperature dependence of AC,.
Expanding AG around AG™ by Taylor’s method we

have
4,
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where AT = (7, —T) represents the undercooling and
all derivatives are taken at 7' =17, and constant pre-
ssure. Noting that AG™ = 0 and using the appropriate

thermodynamic parameters for the derivatives of AG
we obtain:
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Subsequent terms have higher order derivatuves of
AC,. Each of the series in the square brackets is based
on logarithmic series and can be summed to yield:
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AG=AS™. AT 7
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While summing the series, where necessary, the
approximation

In(T./T) = 2AT/ (T, +T) (5)

has been used. Neglect of the third and subsequent
terms in (4) is effectively equivalent to ignoring tem-
perature dependence of AC,. Hence the similarity of
the resultant expression

ACT . AT?
(7o +T)

to that derived by Jones and Chadwick? on the basis of
temperature independent but finite AC, is not surpris-
ing. However, it may be noted that Jones and Chadwick
do not explicitly state the value of AC, to be used.
Dubey and Ramachandrarao’ have already shown that
(6) 1s the most accurate amongst all expressions derived
to-date on the basis of approximations with respect to
AC,. Hence, no fit with experiment is being attempted
here,

From (3), it may be observed that the series in AG will
converge if the magnitude of the nth differential is less
than 7, In case AC, is expressible as a finite
polynominal in 7, the above condition is expected to be
casily satished. When AC, is expressed in terms of a
hyperbolic form of the type

AC, = A+ (B/T) {7)

AG = AS™.AT— (6)
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the convergence condition is immediately met.
Battezzati and Garrone® have recently discussed the
usefulness of the hyperbolic type of representation vis-
a-vis the linear dependence of AC, on 7. In the present
context, the use of a linear equation 1n 7 for AC, in
conjunction with (4) shows that only the third term
need be considered since all further terms vanish.
Substituting (7) in (1) and rearranging we have:

AC™.AT?
(Tn+T)

B(T..+T)[ 2.AT
AT )@
[f the approximation given by (3) is employed, (8)
reduces to (6). This can be interpreted to mean that the
contribution of the third and higher terms in (4) cancel
each other. Thus, even when the temperature depen-
dence is taken into account through (7), AG can still be
expressed by (6) which is devoid of the parameters A4
and B. Further, the curvature in the AC, versus 7
plots®: 7 as well as the condition for the convergence of
(3) warrant the use of (7).

Equation (6) can also be derived by a Taylor
expansion of AC, around ACY. The second term in (6)
can be viewed as a correction to the commonly used
expression AG = AS™. AT due to Turpnbull'. Such
corrections are important in arriving at the magnitude
of solid/liquid interfacial energies from undercooling
measurements as well as the nucleation rates and
estimating the critical cooling rates for the suppression
of homogeneous nucleation. All these considerations
point to an urgent need for the experimental determ-
nation of ACy. Further, whenever measurements of
AC,are made over limited range of temperature in the
undercooled regime of the liquid, attempts should be
made to test if the data fit (7) so that (6} for AG can be
used without any constraints over a larger range of
temperature,
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RUELLIA PROSTRATA Poir is a wild herbaceous plant
distributed throughout the country, belonging to
family Acanthaceae. It is widely used in indigenous
system of medicines to correct a depraved state of the
humors and sometimes given with liquid copal as a
remedy for gonorrhoca'. Considering its medicinal
values and the fact that it has not been studied so far
for uts antifertility activity, the plant material was
examined for its antifertility effects. Additionally, an
ayurvedic preparation (consisting of Piper longum,
Embelhia nbes & borax) as mentioned in literature?
was also studied for its antifertility effects.

The aerial parts of Ruellia prostrata Poir were
collected from the surroundings of Aligarh district (U.
P.) and identified by expert botanists. Besides, an
ayurvedic drug® consisting of Piper longum (seeds),
Embellia ribes Burm (seeds) and borax (equal
amounts) was prepared. The plant material and the
ayurvedic preparation was air-dried, ground and
extracted with petroleum ether (60—-80°), alcoho!l and
distilled water by refluxing at their respective boiling
points for 6hr. After distilling the solvents under
reduced pressure these extracts were tested on female
albino rats for antifertility activity.

Adult female albino rats (70-90 days old) weighing
150-200 g of proven fertihity showing 4 -5 days estrus
cycle were selected for testing®. The animals were
maintained at 25-28'C and fed with pelleted dict
obtained from Hindustan Lever Limued. The vaginal
smears of these rats were examined daily. The rats in
the proestrous phase (characterized by spherical nuc-
leated epithelial cells 1n vaginal smears) of the estrus
cycle were kept overnight for mating with adult males
that had sired hitters before, The vaginal smears were



