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The growing volume of electronic waste and increasing interest in the urban mine, urges the sustainable
recovery of valuable and critical metals from waste printed circuit boards (PCBs). Indirect electro-leaching,
using a reversible redox mediator (RM), offers a promising low-reagent hydrometallurgical alternative.
Here, we compare Fe**/Fe?" mediated electro-leaching of waste PCBs operated in continuous-mode (in situ
RM regeneration) versus batch-mode (pre-activated RM). Leaching characteristics were evaluated in
sulfate- and chloride-based electrolytes for shredded waste PCB material. Continuous-mode operation
enabled complete dissolution of major base metals (Cu, Sn, Ni, Zn), though leaching rates were limited by
sub-stoichiometric RM concentration and influenced by alloying, passivation, and chloride-complex
formation. Batch-mode leaching, enabled by a higher initial concentration of Fe** facilitated by separating
the activation and leaching, significantly accelerated dissolution, achieving near-complete leaching within
hours. Considering the upscaled operations, continuous- versus batch-mode processes have certain
advantages and disadvantages over each other. The factors considered include process robustness, electrode
fouling risk, and improved compatibility with fluctuating renewable electricity supply.
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Figure 1: (a)-(e) microscopy images of a gold-plated pin found in PCB waste. (a) optical microscopy image of the entire pin,
with SEM image as inset. (b)-(e) Show SEM-EDX mappings of Au, Ni, Cu, and Zn respectively. (f) and (g) show metal
dissolution over time from shredded PCB waste, as percentage of the total metal present. Panel (f) shows dissolution in a
continuously activated iron sulfate solution, panel (g) shows dissolution for batchwise pre-activated iron sulfate.



