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INTRODUCTION

Mining activities generate large volumes of tailings and other extractive residues that can create long-term environmental risks. At the same
time, these wastes may contain critical raw materials (CRMs) and other valuable elements that remain unrecovered after primary processing.
This study examines two complementary valorization routes: (I) CRM recovery through hydrometallurgical and bioleaching processes and

\(H) reuse of the residual mineral fraction in geopolymers and other construction materials. )
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