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Abstract 

This article explores an industrial method for producing molybdenum powders 

and compact products from copper-molybdenum ore processing waste. The study 

focuses on efficient recovery techniques using flotation, roasting, and hydrogen 

reduction. A complete process flow is outlined, including powder formation, 

compaction, and sintering. The influence of microstructure, sintering parameters, and 

purification steps is discussed, alongside a literature overview and industrial ap 

plications. 
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1. Introduction 
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Molybdenum is a refractory metal with exceptional mechanical, chemical, and 

thermal properties. Due to its scarcity in pure ores, the recycling and processing of 

molybdenum-containing waste—particularly from copper-molybdenum ores—has 

become an important direction in sustainable metallurgy. This paper presents a 

detailed technological process for extracting and processing molybdenum from such 

waste. 

2. Characteristics of Raw Materials 

Copper-molybdenum ores processed for copper production leave behind tailings 

containing molybdenite (MoS₂), silica, and other minerals. These wastes typically 

contain: 

- Molybdenum (Mo): 0.1–0.5% 

- Copper (Cu): up to 0.3% 

- Sulfur (S), Silica (SiO₂), Iron (Fe) as impurities 

3. Technological Process Overview 

The industrial route for molybdenum powder includes several stages from ore 

tailings to compact product. 

 

4. Chemical Reactions and Processes 
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Key chemical reactions: 

 

Roasting: 

2MoS₂ + 7O₂ → 2MoO₃ + 4SO₂↑ 

 

Reduction: 

MoO₃ + 3H₂ → Mo + 3H₂O↑ 

5. Powder Characterization 

Produced molybdenum powder typically exhibits: 

- Particle size: 1–10 μm 

- Purity: ≥99.5% Mo 

- Apparent density: 2.0 g/cm³ 

Table 1: Chemical Composition of Molybdenum Powder 

Element Content (%) 

Mo 99.5 

Fe 0.02 

Cu 0.01 

S 0.01 

6. Compaction and Sintering 

 

Cold isostatic pressing (200–300 MPa) is used for powder shaping. Vacuum 

sintering at 1800–2000 °C yields dense products with >98% theoretical density. The 

sintered molybdenum components exhibit high hardness, corrosion resistance, and 

mechanical strength. 

7. Applications of Molybdenum Products 

Typical application sectors include: 

- Aerospace (heat shields, nozzles) 

- Electronics (electrodes, thermal sinks) 
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- Metallurgy (crucibles, high-temp tools) 

- Nuclear energy (control rods, structural parts) 

8. Environmental and Economic Benefits 

Utilizing copper-molybdenum waste: 

- Reduces environmental load from tailings 

- Lowers energy cost compared to primary extraction 

- Enhances circular economy by reusing valuable metals 

9. Future Research Directions 

Future improvements include: 

- Nanostructured molybdenum powder synthesis 

- Plasma reduction and selective leaching 

- AI-optimized sintering and quality control 

- Hybrid materials (Mo + WC, TiC) for extreme uses 

10. Conclusion 

The development of industrial technology for molybdenum powder production 

from ore waste presents an efficient, sustainable, and economically feasible route. 

Proper process optimization ensures high-quality powder and compact products 

suited for advanced industrial applications. 
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