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A B S T R A C T 

The analytical study of iron ore sample of the Agbaja 

plateau in Kwara state and phosphate rock samples from 

Togo, Senegal, Niger Republic and an indigenous rock from 

Sokoto state was carried out with a view to evaluating the 

grade of the iron ore sample for the manufacture of steel, 

and the suitability of the phosphate rock samples for the 

manufacture of phosphatic fertilizers, with particular 

reference to the wet process phosphoric acid production. 

The analysis of the iron ore sample included the estimation 

of SiO2, Fe2O3, AL203, P2O5 and S. The estimation was carried 

out in two parts: a systematic gravimetric and photometric 

determination involving the use of ion-exchange separations, 

and individual determinations of other elements by specific 

methods on separate portions of the sample. 

In the systematic portion of the analysis, Si02, Fe2O3 and 

Al2O3 were estimated in one and the same portion of the 

sample. The sample solution was prepared by fusion with Na2O2. 

The melt was taken up rith HC1 and the silica determined by 

the double dehydration method. The filtrate from the separation 

and determination of silica was subjected to anion exchange 
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separation. Two fractions wore /collected for iron and 

aluminium: the total iron in the sample was determined 

gravimetrically by precipitation with ammonia and alumina 

was estimated colorimetrically by measuring the colour of 

the oxinate in chloroform. 

In the non-systematic portion of the analysis, P3O5 and S 

were estimated on separate portions of the sample. For the 

estimation of P2O5, the iron ore sample was decomposed by 

digestion with HNO3 and HF, and then fusing the insoluble 

residue with Na2CO3,. The P2O5 was then determined colorimet-

rically by the molybdovanadophosphoric acid method. In the 

determination of sulphur, the sample solution was prepared 

by fusion of the sample with a mixture of Na2CO3, and Na2O2 

and the sulphur precipitated and weighed as BaSO4. 

The results obtained reveal that the ore is rich in iron 

(72% Fe2O3 , with tolerable amounts of silica (6.32% SiO2) , 

P2O5 (2.77%) and S (0.13%) for steel manufacture. It is 

however found to be high in alumina (7.60% Al2O3). 

The analysis of the phosphate rock samples involved the 

determination of moisture, total P2O5, SiO2, Fe2O3, Al2O3, 

F- and CaO. 

Moisture and P2O5 were estimated in one and the same portion 

of the sample. The moisture was estimated by loss on ignition 

at 1100C, after which the dried sample was decomposed by 
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digestion with nitric acid. The P2O5 was estimated gravimet-

rically with quimociac reagent and colorimetrically by the 

molybdovanadophosphoric acid method. 

In another portion of the dried sample, SiO2, Fe2O3 and Al2O3, 

were determined. Silica was determined gravimetrically by 

employing the Hoffman and Lundell roLification of the 

Berzelius method. The residue after the estimation of silica 

was fused with a mixture of Na2CO3, and Na2O2 and the resulting 

solution added to the combined filtrates from the silica 

determination. The resulting solution was then passsed through 

an anion exchange column in the Cl- form . Two fractions 

were collected for iron and aluminium. Iron was estimated 

colorimetrically by the 1,10-phenanthroline method, and 

alumina estimated colorimetrically by the 8-hydroxyquinoline 

method. The fluoride content was determined on a separate 

portion of the sample. The dried sample powder was steam 

distilled with perchloric acid and the F- determined by 

titration with a standard solution of thirium nitrate. Lime 

(CaO) was estimated on a separate portion of the sample. The 

sample solutions were prepared by fusion with a mixture of 

Na2CO3 and Na2O2 and the melts taken up in de-ionized water. 

The CaO was then estimated by flame photometry. 

The results obtained for the various phosphate rock samples 

studied are summarized below: 
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Indigenous (FSA 1) rock from Sokoto state: 

The r e s u l t s obtained reveals t ha t t h i s rock is high in 

P 2 0 5 (36.25%), low in SiO2 (3.44%), low in Fe2O3 (1.30%), 

low in A1203 (1.50%), low in I" (3.85%), low in moisture (0.76%) 

and high in CaO (52.30%). 

The rock is of the calcium type and is a high ferade rock for 

the manufacture of phosphatic f e r t i l i z e r s . 

Togo rock; 

The Togo rock is also of the calcium type and high grade 

for the manufacture of phosphatic fertilizers. The rock is 

rich in P2O5 (36.60%) and CaO (52.20%). It is low in moisture 

(0.84-%), A120 (2.10%), Fe203 (1.20%) and F
- (4.61%). 

Senegal (Thiers)_ rock: 

The P2O5 content of the rock is high (34%). The lime, 

moisture, alumina and iron content are within the specified 

limits of a high grade rock, being, 46.10%, 0.68%, 2.39% and 

1.20% respectively. The rock is however high in silicious 

matter (8.19% Si02) and high in F
- (6.44%). 

Niger Republic rock: 

This rock is a difficult phosphate rock and of low grade. 

It is low in P2O5 (2?.40%), high in F" (6.23%), high in 

A1203 (3.00%), high in Fe203, (3.70%). The lime content is 

47.70% and the moisture content is 0.75%. This rock is not 

suitable for the manufacture of phosphatic fertilizers unless 
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it is blended with an appropriate high grade phosphate 

rock in the proportion that would bring the constituents 

within the required specified limits. 
































































































































































































































































































