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Analysis of the advantages and disadvantages of the Jingtieshan style
refractory iron oxide ore beneficiation process from the perspective
of process mineralogy
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Abstract: Jingtieshan iron mine of Jiuquan Iron and Steel Group Co. is a typical complex refractory iron oxide ore.
The original ore has a low iron grade, multiple types of iron minerals, and complex symbiotic relationships, making
the ore extremely difficult to select. In order to improve the grade, recovery rate, filtration performance and other
indicators of concentrate, starting from the perspective of process mineralogy, the differences in disseminated parti-
cle size, hardness, density and magnetic properties between raw ore and roasted ore of Jingtieshan complex refracto-
ry iron oxide ore and their washability characteristics of JISCO were analyzed to judge the advantages and disadvan-
tages of the current mineral processing technologies. On this basis, combined with the characteristics of different
beneficiation processes, ore properties, production costs, concentrate quality, and filtration performance, a new
combined beneficiation process of intelligent preselection-fine breaking-dry grinding-suspension magnetization
roasting-gravity separation-magnetic separation-fine sieve-reverse flotation is recommended.
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Table 1 Main mineral types and some process mineralogical characteristics of Jingtieshan raw ore
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Fig. 1 Microphotos of main iron minerals and gangue minerals in Jingtieshan raw ore (single polarization)
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Table 2 Separability characteristics and separation trend of main iron minerals and gangue minerals in Jingtieshan

raw ore
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Table 3 Main mineral types and main process mineralogical
characteristics of shaft furnace reduction roasting ore

of block ore
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Fig. 2 Microphotos of main mineral types of shaft furnace reduction roasting ore of block ore (single polarization)
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Table 4 Differences in separability characteristics and separation trend of main iron minerals and gangue minerals
in lump ore roasting reduction ore( Sun Hongshuo et al. , 2021)
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Fig. 3 Selection flow chart of Jingtieshan lump ore
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Table 5 Main mineral types and main process mineralogical characteristics of suspension magnetization roasted ore of

powder ore
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Fig. 5 Microphotos of main mineral types of suspension magnetization roasted ore of powder ore (single polarization)
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Fig. 6 Flow chart of magnetic separation of suspension

magnetization roasted ore from Jingtieshan powder ore
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Table 6 Differences in separability characteristics and separation trend of main iron minerals and gangue minerals
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Fig. 7 Recommended beneficiation flow chart
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