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Research on High-Efficiency Beneficiation Technology and
Process Optimization of Super-Poor Magnetite

Yong Wang
Xinjiang Nonferrous Metals and Metallurgy Design & Research Institute Co., Ltd., Urumgqi, Xinjiang, 830000, China

Abstract

China’s iron ore resources are characterized by their low grade, high impurity, and fine particle size, with ultra-poor magnetite
reserves accounting for over 70% of the country’s total iron ore reserves. As high-grade ores gradually deplete, the development and
utilization of low-grade magnetite have become a crucial direction for achieving sustainable development in the steel industry. Due to
their low iron content, fine dissemination, complex gangue, and difficult separation, ultra-poor magnetite has emerged as a focal point
and challenge in mineral processing technology. Based on a systematic review of domestic and international research achievements,
this paper combines process practices from typical mining areas to provide an overview from five aspects: ore characteristics,
separation mechanisms, key technological advancements, process flow optimization, and green development directions. The study
identifies the integrated use of wet-dry combined separation, high-pressure roll milling dry separation, combined strong magnetic and
reverse flotation, and intelligent control systems as core approaches for the efficient utilization of ultra-poor magnetite.
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