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Revolutionizing Precious Metal Recovery: Eco-Friendly Gold Extraction from E-Waste Using Supercritical CO2

As the global demand for electronics continues to rise, so does the volume of electronic waste (e-waste) and industrial byproducts that contain valuable precious metals like gold and silver. Traditional
extraction methods rely heavily on toxic chemicals such as cyanide and mercury, which pose significant risks to the environment and human health. However, a new frontier in sustainable metallurgy
is emerging: the use of supercritical carbon dioxide (CO2) for precious metal recovery.

Supercritical CO2 is carbon dioxide held at a temperature and pressure above its critical point, where it exhibits both liquid and gas properties. In this state, CO2 becomes a highly efficient solvent for
extracting specific materials when combined with suitable co-solvents or ligands. This unique ability makes it an ideal candidate for recovering gold, silver, and other precious metals from printed
circuit boards, plated industrial components, and other e-waste.

One of the most compelling advantages of using supercritical CO2 is its non-toxic and environmentally benign nature. Unlike traditional leaching processes that introduce hazardous waste into the
ecosystem, supercritical CO2 can be recycled within a closed-loop system. This eliminates harmful emissions and drastically reduces the need for chemical handling, making the process safer for
operators and the environment.

Additionally, the extraction process is highly selective, allowing targeted recovery of valuable metals while leaving behind unwanted materials. This improves overall efficiency and reduces post-
processing requirements. With growing interest in urban mining and circular economy initiatives, this technique is gaining attention as a scalable and cost-effective solution for industries seeking
sustainable practices.

From recovering gold coatings on microchips to extracting silver from industrial relays, supercritical CO2 is proving to be a game-changer in the world of metal recovery. It not only offers a cleaner
alternative but also aligns with the global push for greener technologies.

As research continues to refine and optimize the process, supercritical CO2 stands at the forefront of a cleaner future for precious metal recovery —turning industrial waste into high-value resources
with minimal environmental impact.
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