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Abstract:

Copper is considered one of the most problematic tramp elements in steel scrap
recycling, as it can cause hot shortness and microstructural damage, thereby limiting
the use of copper contaminated scrap for high value steel production. As scrap based
steel production is expected to increase significantly in the coming decades, effective
pretreatment strategies are needed to upgrade copper contaminated scrap streams.
Physical separation methods cannot effectively remove copper from entangled meatball
scrap or copper plated steel, while pyrometallurgical alternatives often require high
energy input and complex operating conditions. This study investigates ammonia
ammonium carbonate leaching as a selective, mild and scalable hydrometallurgical
route for copper removal from industrially relevant non alloyed copper containing steel
scrap.

Using simulated meatball scrap as a controlled model system, the effects of oxygen flow
rate, stirring speed, ammonia concentration, ammonium salt type and concentration,
and oxidant type were systematically investigated to identify optimal leaching
conditions. Under the optimised conditions, nearly complete copper removal was
achieved, while Fe concentrations in the leachate remained below the ICP OES
detection limit (< 0.01 ppm), confirming the high selectivity of the process.

The optimised conditions were subsequently validated on copper plated steel and real
industrial meatball scrap, including a seven day closed loop leaching experiment
designed to minimise ammonia loss and reagent consumption. Complete copper
removal was confirmed across all scrap types by ICP OES, SEM EDS and XRF
analysis, with negligible iron dissolution (< 0.01 ppm ) in all cases. These results show
that ammonia ammonium carbonate leaching is a technically viable route for selective
copper removal from steel scrap and offers strong potential as a pretreatment step for
upgrading copper contaminated scrap before remelting.



