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Abstract
Around the world, there is a growing consciousness for protecting the environment and complying with environmental regulations. For moving towards a more sustainable future and building the circular economy, there is a push towards urban mining of postconsumer products. Because of the increasing focus on reducing GHG emissions, many green critical technologies, including wind turbines and electric vehicles have emerged. The performance of these technologies relies upon the unique physiochemical properties of their building block components, including rare earth elements (REEs). Neodymium-iron-boron (NdFeB) magnets are a class of permanent magnets that are widely utilized in wind turbines and electric vehicles. Managing end-of-life NdFeB magnets in an environmentally sustainable approach can offer the two-fold benefit of reducing the amount of landfilled wastes and recovering their REE content. Conventional recycling processes are based on pyrometallurgy and hydrometallurgy. While the former is highly energy intensive and generates large volumes of GHG emissions, the latter faces its drawbacks of the large consumption of acids and organic solvents, and production of large volumes of hazardous wastes. Considering the drawbacks of these techniques, there is an urgent need for an urban mining process with low energy consumption and low waste generation that yields a high recovery rate of REEs. Here, we developed a green process utilizing supercritical CO2 along with tributyl-phosphate-nitric acid chelating agent to extract REEs from end-of-life NdFeB magnet. This process utilizes minimum amount of solvents; thus, it generates minimum amount of waste. The process resulted in more than 90% REE extraction. 
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