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Abstract: The rapid increase in electronic waste has created significant environmental challenges.
Recycling this waste, especially precious metals such as gold, is essential for reducing pollution
and recovering valuable resources. This study aims to investigate iodide-iodine leaching as a
cyanide-free process and to utilize nanobiochar as a cost-effective and environmentally friendly
adsorbent for gold recovery. In this research, biochar derived from pruned apricot tree branches
was used as a bio-based adsorbent for gold recovery. The effects of biochar particle size,
temperature, and adsorption duration were optimized using Taguchi experimental design. Under
optimal conditions (temperature of 70°C, adsorption time of 5 hours, and biochar particle size of
106—250 micrometers), the gold recovery efficiency using biochar reached 88%. Also, this method
was compared with chemical precipitation and electrochemical precipitation. The combination
of iodide-iodine leaching and the use of nano-biochar adsorbent, while providing acceptable
efficiency, due to its low cost, ease of implementation, and environmental compatibility, can be a
valuable option for gold recovery from electronic waste.
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