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EINSTEIN—THE UNIVERSALIST 

V. Joseph 

The life and work of a human being who had freed himself from the scientific and social prejudices of his time. 

THE GIBBS-DUHEM EQUATION AND IDEAL MIXTURES 

S. G. Canagaratna 
(Department of Chemistry, University ef Peradeniya) 

and 
M. Maheswaran 

(Department of Mathematics, University of Peradeniya) 

In the literature it has been shown that, as a consequence of the Gibbs-Duhem equation, all components of a c 
component mixture behave ideally if c-l components behave ideally. Thus, Prigogine and Defay (1954) show that if 
c-l solutes obey Henry's law the solvent must of necessity obey Raoult's law. Again, Guggenheim (1959) defines an 
ideal dilute solution in terms of the behaviour of all solutes.. The purpose of this paper is to show that the procedure, 
of assigning relative activities in a multi-component mixture can be given a much firmer theoretical basis.. We show 
that, instead of having to make assumptions about c-l components, it is sufficient to make an assumption about the 
behaviour ofWcomponcQt,viz., the solvent. The Gibbs-Duhem: equation then gives us a firm theoretical basis to 
predict theJjchaviour of all solutes. J ' - . r . , . 

(High temperature studies and X-ray identification of phases were carried out at the Department of Chemistry, 
University of Aberdeen, U.K. with assistance from Dr. F. P. Glasser) 
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A KINETIC ANALYTICAL METHOD FOR THE DETERMINATION OF 

THIOSU LPHATE AND TRACE COPPER 
R. A. Thuraisingham and A. S. Amarasekera 

(Department of Chemistry, University of Colombo) 

The kinetics of the reaction 2Fe 3 + + 2S 2O a

a- -+2Fe8 + + S 4 O a

3 - , wasstudicd colorimetrically by measuring the 
absorption of the complex of Fe with thiocyanate at 470nm. The kinetics of the reaction is given by -^[Fe3+] 
=k (Fe 3 +][SjO aH where k=5.398 dm3 mof's-1 at 29.0°C This enabled us to determine the concentration of 

thiosulphate from a linear calibration plot where ̂  is plotted against [S,Oa*"j, t, being the time taken for absorption to 
decrease from 0.6 to 0.4. This method has extended the sensitivity of the determination of thiosulphate to the range 
I0"3 to 10-4 mol dm"3. The catalytic activity of Cu (II) on the iron (111)—thiosulphate reaction was reported by 
Hahn, Ramaswamy and Halimdoss where their determination was based on a non linear calibration graph 

which could involve large errors. Our study enabled us to determine Cu(l 1) from linear calibration plot where is 

plotted against Cu (11) concentration, ^ t , being the time taken for absorption to decrease from 0.6 to 0.2. Our study 
also showed that of the 20 metal ions tested only Cu(II) showed activity. 
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EVALUATION OF VIBRATIONAL FORCE CONSTANTS OF BONDS IN SIMPLE 
MOLECULES USING THE FLOATING SPHERICAL GAUSSIAN ORBITAL (FSGO) 

METHOD 

W. Mallawaarachchi 
(Department of Chemistry, University of Peradeniya) 

The Floating Spherical Gaussian Orbital (FSGO) method has been employed successfully in the calculation of 
energies and several other properties of simple molecules. In this study, the use of the FSGO method in its original 
form and also in certain modified forms to evaluate force constants of bonds for different modes of vibration of simple 
molecules, was investigated. Two of these molecules, of which the results are presented here, are ethylene (C a H 4 ) 
and Carbon dioxide (CO,). Symmetric vibration of theC=C bond in C,H 4 and symmetric and asymmetric vibrations 
of the C = 0 bonds in CO, were studied. 

Results show that the FSGO method produces values which ate quite consistent with those obtained experi­
mentally by spectroscopy. Further, the results confirm the fact that the FSGO method is very suitable for this type of 
extensive calculation of force constants, since its applicability could be conveniently extended to a large number of 
simple molecules. 
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£ " 3J A COMPARISON OF FROST PHENOMENA AND PROBLEMS 
IN SOUTH INDIA AND SRI LANKA 

Dr. Hans J. von Lengerke 
(South Asia Institute, Department of Geography, University of Heidelhergi Germany) 

Although not rising above the aerological frost limit, night frosts occur in the mountain areas of South India 
and Sri Lanka as low as 1070 m and 1350 m elevation, respectively. Evidence compiled from unpublished records 
and field observations (Domroes 1970,1974; von Werner 1972; von Lengerke 1977, 1978, notes in 1979) reveals that 
above 1800 m frost is an annually recurrent phenomenon and a problem for agriculture-wherever man's interference with 
nature (deforestation) and local topography (depressions) favour radiational cooling and cold air stagnation during 
clear and calm nights and dry periods in/winter*, with seasonal maxima of 37 (Nuwara Eliya) and 67 nights with frost 
(Nilgiris) on record. 

Due to their more compact morphology, higher latitudinal position, longer droughts, the mountains of South 
India experience greater frost hazards than the Central Highlands of Ceylon—in terms of frequency, spatial extent, 
temporal occurrence, altitudirial range, intensity and crop damages. While sophisticated 'active' and 'passive' frost 
protection methods (WMO 1969) have been introduced in South India, particularly on tea plantations, only simple, 
if any, measures appear to be required and economically feasible in Sri Lanka. 
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