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Methods and Materials
1. Leaching: Involves dissolving metals from ores or 

concentrates using acid or alkaline solutions. Leaching processes may 
be heap leaching for low-grade ores or agitation leaching for higher-
grade concentrates, depending on the ore characteristics and desired 
metal recovery rates.

2. Solvent Extraction: Utilizes organic solvents to selectively 
extract metals from leach solutions, achieving high purity levels 
through multiple extraction and stripping stages. Solvent extraction is 
critical for separating metals from complex matrices and impurities [4].

3. Precipitation: Involves the addition of reagents to leach 
solutions to precipitate metals as insoluble compounds, which are then 
separated and further processed to obtain metal products of desired 
purity.

4. Electrowinning: Electrochemical process where metals are 
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