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PONOMARENKO O.M., BRIK O.B., YUSHYN O.O., DUDCHENKO N.O., EVTEKHOV 
V.D., BESPOYASKO E.O., LUTOYEV V.P. Converting hematite and goethite into magnet-
ite in terms of dealing with issue of low quality hematite ores concentration. 

Summary. Converting feebly magnetic iron oxides and hydroxides (hematite and goethite) into high-

magnetic magnetite by partial iron ions reduction is one of ways for technologies improvement to pro-

duce high quality iron ore concentrate from low quality hematite ores (hematite quartzites) of Kryvyi 

Rih basin. Authors have carried out experiments for magnetizing ground low quality hematite and goe-

thite ores from various deposits of the basin. Four ways of initial material magnetizing were utilized. 

1. Water medium magnetizing was fulfilled using ferrous iron salt aqueous solutions with subsequent 

adding high-concentration ammonia and heating the mixture to 95 C temperature. As the result, ore 

saturation magnetization increased fifteenfold and made up approximately about 33 A∙m2
/kg. 

2. Dry magnetizing was fulfilled by adding reducing agent (carbohydrates were used) into hematite 

ore while grinding and subsequent heating the mixture to 300-600 C temperature during 15 minutes. 

Hematite ore magnetization increased twentyfold-thirtyfold and made up about 50 A∙Ц2
/kg, one of goe-

thite ore reached 80 A∙Ц2
/kg, i.e. approached values of magnetite magnetization intensity. Goethite ore 

magnetization started at the temperature of about 250 C, the one of hematite ore made up about 400 C. 

3. Magnetizing with the use of mixture of gases restorers (mainly CO and H2) obtained by partial 

combustion of carbohydrates of various composition or coal in laboratory installation created by au-

thors. Ground ore and heated gas were mixed in reactor where magnetizing of initial material took 

place. Obtained results were similar to ones of dry magnetizing. Rude calculations showed the fact that 

complete magnetizing of one ton of hematite ore containing about thirty percents of hematite needs less 

than ten kilograms of coal. 

4. Mechanochemical ways of magnetizing consisted in use of heat generated during the process of 

grinding (comminuting) hematite ore at presence of reducing materials such as coal or starch. Hema-

tite or goethite transformation into magnetite took place in a similar way to above mentioned processes. 

The most significant magnetizing was particular for the finest fraction of initial ores. Advantage of 
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mechanochemical ways is the possibility of their simplest involving into iron ore concentrate produc-

tion technologies in use. 

Reduction of hematite and goethite ores contributes to the growth of magnetic characteristics con-

trasts of ore and non ore minerals (diamagnetic quartz is considered to be non ore mineral in most cas-

es) and, thus, offers the challenge for more successful use of magnetic separation methods of magnet-

ized ores comparing to initial feebly magnetic ores, for development of new technics of diminishing ore 

material losses in concentration wastes. 

Key words: banded iron formation, low grade hematite ores, hematite, goethite, magnetite, magne-

tometry, X-ray phase analysis, iron ore concentrate. 
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