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Abstract 

A method is described for the production of phosphate fertilizer from a high quality fraction of the 
apatite ore at Eppawala in Sri Lanka. 

Apatite is acidulated with nitric acid (70%) at approximately the stoichiometric level needed to 
generate dicalcium phosphate. The reaction product when mixed with ground ammonium sulphate 
yields a dry nonhydroscopic solid containing almost all phosphorus in the1 "available" form (i.e. ~ 8 0 % 
water soluble and ~ 9^%, 2% citric acid soluble). The product can be stored in polythene or gunny 
bags. Reversion is negligible, as demonstrated by a decrease in water soluble P 2 O s of less than 1% after 
6 months' storage. \ 

Introduction 

The reserve of phosphate rock at Eppawala in 
Sri Lanka is one of the world's largest deposits of 
apatite (Dahanayake et al., 1988; Dahanayake et 
al., 1989; Jayawardena et al., 1976; Jayawardena 
et al., 1986). At the present consumption rate it 
could provide phosphate fertilizers to the nation 
for 5-10 centuries (Dahanayake et al., 1988; 
Dahanayake et al., 1989; Jayawardena et al., 
1976, Jayawardena et al., 1986). Eppawala ore is 
a complex chloro-fluoro apatite of high average 
P 2 O s content (~37%) containing significant 
amounts of hydroxy-apatite and carbonato-
apatite (Dahanayake et al., 1988; Dahanayake et 
al., 1989; Jayawardena, 1976; Jayawardena, 
1986). Unfortunately the average ore is not suit­
able for manufacture of phosphoric acid because 
of the high chlorine, aluminium oxide and iron 
oxide content (Jayawardena, 1986). The ore also 
contains a high quality fraction low in oxides of 
iron and aluminium which might be used for 
phosphoric acid production. (Dahanayake et al., 
1989). As Sri Lanka has no reserves of elemental 
sulphur or pyrites needed for production of sul­

phuric acid, much attentiou has been focused on 
benefication techniques independent of sulphuric 
acid (Amarasekara et al., 1983; Amarasiri et al., 
1976; Jayasekara et al., 1978; Tennakone et al., 
1978; Tennakone, 1988; Tennakone et al., 1988). 
In a paper published in this journal we have 
indicated a method for production of water solu­
ble phosphate fertilizer from Eppawala apatite 
using hydrochloric acid (Tennakone et al., 
1988). Here we report a similar method that uses 
nitric instead of hydrochloric acid. Because of 
the hygroscopicity of nitric acidulations which 
produce calcium nitrate it is necessary to further 
treat the product with ammonium sulphate. This 
yields a nonhygroscopic solid containing nearly 
all phosphorus in an 'available' (2% citric acid 
soluble) form. 

Nitric acid reacts with apatite in the following 
ways depending on the stoichiometry of the reac­
tion, ie, 

2 C a 5 ( P 0 4 ) v X + 6 H N 0 3 - » 6 C a ( H P 0 4 ) 

+ 3 C a ( N O , ) 2 + CaX 2 (1) 
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dicalcium phosphate 


