Highlights:
· A low-carbon footprint ‘one-step’ method was proposed to reuse tailings waste as backfill material for depleted mines. 
· The environmental impacts of the processing and utilization of this waste have been thoroughly analysed. 
· Leaching solutions of the backfill material did not pose any hazards to the environment.
· The mechanical properties, rheology and setting time of the cemented materials met the requirements for the backfill purposes. 
· [bookmark: _GoBack]The water quality index of the leaching solution was lower than the permissible limit values.

