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STUDIES ON THE PRODUCTION OF PHOSPHATE FERTILIZER FROM EPPAWELA 
APATITE USING SODIUM CARBONATE AND QUARTZ 

R. P. Gunawardane 
(Department of Chemistry, University of Peradeniya) 

The main methods for the conversion of apatite, CaB (P04)B (F,C1, OH), to more soluble phosphorus fertilizer are 
acidulation and thermal treatment. Difficulties encountered in the acidulation process of Eppawela apatite with 
Paranthan hydrochloric acid have been discussed previously (Jayasekara, Tennakoon & Gunawardane, 1978). In 
this study an alternative process for the conversion of Eppawela apatite to phosphorus fertilizer using sode ash and 
quartz by the process of thermal treatment was studied. ., 

Compositions having different molar ratios of apatite: Na, CO s and apatite: Na, CO a : SiO, were fired at tem­
peratures in the range 900-I300°C and the products were subsequently analysed for P, O s soluble in 2% citric acid. 
In certain cases the products were identified by X-ray diffraction. . v • - 1 - " • *1' .! 

Molar ratios of apatite: Na, CO,: SiO, close to 1:2:1 gave the best product with 6̂-28% P,Oa soluble in 2% 
citric acid. 'This value corresponds to a conversion of almost 100%. Reduction of the soda content from this 
optimum molar ratio lead to incomplete reaction while reduction of silica content lead to the appearance of free lime in 
the product. .' . / 

Compositions close to the molar ratio 1 part apatite to 2 parts Na, CO, and 1 part Sip, and temperature of 
a W t 900°C appear to be well suited for the suggested process. -
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STUDIES ON DEHALOGENATION OF EPPAWELA APATITE AT HIGH TEMPERATURE 

R. P. Gunawardane 
(Department of Chemistry, University of Peradeniya) 

It is believed that the halogen content of apatite plays an important role in its reactivity with various fluxes and 
also affects its solubility. In this study the loss or the retention of fluorine and chlorine components in Eppawela apa­
tite, and in sinters made of apatite, soda ash and silica at high temperature were estimated. 

A sample of apatite obtained from the leached zone at Eppawela and the compositions made of apatite, soda ash 
and quartz were heated at temperatures of 9O0°-130OaC in a muffle furnace and their halogen contents were determined 
(Edmond, 1969) before and after heat treatment. Water extracts and 2% citric acid extracts of the products after 
firing were also examined for their halogen content. 

It was observed that in the temperature range of study the samples lost a large proportion of chlorine while most 
of the fluorine was retained. However, water and citric acid extracts were found to contain little fluorine. It was also 
found that loss of chlorine is facilitated by the presence of sodium carbonate. 

Results indicate that in the product fluorine is contained in a citric acid soluble phase. In the citric acid solution 
however, the fluorine is probably present as fluorosilicate complex rather than as simple Pions. 

(Halogen analyses reported in this paper were carried out at the Department of Chemistry, University of Aber­
deen, U.K. with assistance from Dr. M. Masson). 
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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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