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Abstract

With the continuous development of lead-zinc ore resources, the phenomenon of ore impoverishment is becoming increasingly
severe, and traditional grinding and flotation processes are facing severe challenges in terms of energy consumption, chemical
consumption, and tailings discharge. The X-ray intelligent sorting technology focuses on high-energy ray transmission recognition,
and achieves precise identification and separation of ore and waste rock through intelligent algorithms, providing an efficient way
for front-end pre selection of complex polymetallic ores. This article takes typical lead-zinc ore samples as the research object,
systematically analyzes the working principle of X-ray sorting machine, the influence of particle size and waste rejection rate, and
constructs a pre selection process parameter model suitable for low-grade lead-zinc ore. This technology has significant economic
and environmental benefits in improving the grade of selected ores, reducing beneficiation costs, and minimizing tailings emissions.
It has important promotion value for the construction of a green and intelligent beneficiation system for lead-zinc mines.
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