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Abstract Due to its low cost compared with 

hydroxamate and sulphonate, sodium oleate is em-

ployed in direct flotation of low-grade or waste iron 

ore. However, depressants are being studied. This 

work shows the influence of the depressant sodium 

silicate on hematite and quartz flotation with sodium 

oleate as a collector. Microflotation tests were per-

formed in Hallimond tube at pH values 7 and 9, and 

the zeta potentials of both minerals were determined 

in the absence and presence of sodium silicate. The 

sodium silicate was a more efficient depressant for 

quartz than for hematite, and a selective separation 

between the two minerals is possible for low reagent 

concentrations. The zeta potentials of both minerals 

were shifted to lower values due the specific adsorp-

tion of anionic species of sodium silicate onto their 

surfaces.    
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I. INTRODUCTION 

Two possible flotation routes for iron ore are inverse 

flotation and direct flotation. For inverse flotation, the 

siliceous gangue (quartz) can be collected using cationic 

or anionic collectors with previous activation of quartz 

by hydroxyl complexes, such as CaOH
+
. In inverse flo-

tation with cationic collector, the iron minerals are de-

pressed by starch and starch products. The choice of the 

best flotation route and collector to concentrate a partic-

ular iron ore depends on the mineralogy (particle libera-

tion size and the quantity of iron minerals, related to 

quartz or gangue minerals) and economics of the pro-

cess flowsheet (Uwadiale, 1992).  In the case of the 

world’s largest reserves of iron ore, Brazilian itabirites, 

cationic flotation is frequently applied, using amine as 

the siliceous gangue collector and starch as a depressant 

of iron minerals at pH values ranging from approxi-

mately 10 to 10.5 (Araújo et al., 2003).  

The first flotation route of iron ore to be tested and 

applied was direct flotation, using fatty acids, 

hydroxamate and sulphonate as iron minerals collectors 

(Houot, 1983). However, direct flotation that uses fatty 

acids as a collector is applied to low-grade or waste iron 

ore.  Gangue depressants are being studied (Araújo et 

al., 2005).   

In this work, the influence of sodium silicate on the 

flotation of hematite and quartz minerals using a sodium 

oleate collector was investigated.  

Table 1 – Chemical compositions and loss on ignition of natu-

ral mineral samples (global samples). 

Compound Minerals 

(%) Hematite Quartz 

FeTotal 68.68 -- 

FeO 0.22 -- 

Fe2O3 97.96 0.0494 

SiO2 0.73 99.00 

Al2O3 0.4957 0.2218 

P2O5 0.0366 -- 

MnO 0.1369 -- 

CaO 0.0464 0.2013 

TiO2 0.0484 0.0035 

Na2O -- 0.0249 

Loss on Ignition 0.31 -- 

II. METHODS 

A. Sample and Reagents   
Experiments were performed on hematite and quartz 

natural minerals from Quadrilátero Ferrífero, Brazil. 

First, the blocks of compact hematite sample were 

crushed in a jaw followed by a roll crusher and classi-

fied in a sieve of 1,700 µm. The fraction size below 

1,700 µm was comminuted in a ball mill until all parti-

cles reached a size below 147 µm. The sand quartz was 

classified in a sieve of 147 µm, and only the particles 

above 147 µm were comminuted in a porcelain ball 

mill. The coarse fraction (-106 µm +43 µm) of both 

minerals was utilized in the microflotation tests.  The 

finer fraction (-38 µm) was comminuted in an agate 

mortar to 90% minus 10 µm and utilized for the zeta po-

tential measurements.   

The chemical compositions of global samples and 

the fraction sizes of hematite from Quadrilátero Fer-

rífero and the quartz sample studied by Lima et al. 

(2005) did not vary significantly. In this work, as the 

hematite sample was from Quadrilátero Ferrífero and 

the quartz sample was the same one studied by Lima et 

al. (2005), it was determined the chemical composition 

only of the global samples of hematite and quartz, 

comminuted below 38 µm (Table 1).  

Reagents used in the microflotation tests and zeta 

potential measurements are presented in Table 2.  

The stock solutions of sodium silicate and sodium 

chloride (1% w/v) were prepared by dissolution of 1 g 

of these reagents in 100 mL of distilled water. Prepara-

tion of the stock solution of sodium oleate (1% w/v) has 

been described by Andrade et al. (2012). The NaOH 

(5% w/v) and HCl solution (5% v/v), utilized in the pH 

control, were prepared by dissolving 5 g of (NaOH) and  
 


