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The recovery of precious metals such as gold and silver from end-of-life products has become a
fundamental factor in the sustainable development of many countries. Waste of electrical and
electronic equipment (WEEE) is considered as one of the fastest growing waste streams worldwide
and a very important secondary resource for precious metals, base metals, and critical raw
materials (CRMs). In addition to the economic value of these elements, WEEEs contain a lot of
hazardous heavy metals, such as lead, which increase the importance of recovery processes from
an environmental point of view. However, the heterogenous composition and existence of
aluminosilicate media, which is a good catalytic media for complex metal interactions, leads to
numerous side reactions such as passivation, co-cementation, galvanic replacement, and so on.
These side reactions make selective recovery highly challenging. Besides selective material
recovery, one of the main challenges for industries is accurate sampling and appropriate
characterization of the feedstock, which can highly affect the business models and management
strategies. In this study, integrated hydrometallurgical strategies combined with different digestion
and characterization methods including aqua regia, inverse aqua regia, hydrofluoric acid, and
microwave assisted digestion, were investigated for sustainable metal recovery from WEEEs. In
addition, mechanical and thermal pretreatment methods, i.e., roasting and particle size
classification, were followed by morphological analyses to evaluate metals distribution and
liberation behaviour. Different acidic systems, i.e., God-Rec 1, Gold-Rec 2, and Silver-Rec, were
evaluated to investigate dissolution behaviour and metal interactions, particularly the kinetic study
of galvanic replacement. The obtained results improve understanding of different metal interaction
mechanisms that can significantly enhance the selectivity and recovery efficiency while reducing
reagent consumption, which are aligned with the principles of circular hydrometallurgy.
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