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The growing demand for platinum group metals (PGMs), combined with the 
environmental and economic limitations of primary mining, has intensified the interest in 
sustainable recovery strategies from secondary resources. Among the available recovery 
approaches, adsorption using bio-derived materials has attracted considerable attention 
due to its low environmental impact, low cost, and potential selectivity. 
Keratin-based materials, particularly wool and feathers, represent promising biosorbents 
owing to their high density of functional groups, namely thiol, amino, carboxyl, hydroxyl, 
and disulfide bonds, which can strongly interact with metal species in aqueous solutions 
[1]. However, their application for PGM recovery remains largely unexplored, 
particularly under the highly acidic, chloride-rich conditions characteristic of industrial 
leachates. 
In this work, the adsorption behavior of PGMs onto keratin-based materials was 
investigated using concentrated hydrochloric acid media. Different keratin-based 
materials, namely chicken feathers and sheep wool, were evaluated to assess how 
variations in morphology, functional group accessibility, and structural organization may 
affect adsorption performance. Adsorption kinetics, equilibrium isotherms, and 
thermodynamic parameters were evaluated to understand the interactions between PGM 
chloro-complexes and keratin functional groups. The results revealed selective adsorption 
of Pd relative to other PGMs, suggesting preferential interactions between Pd chloro-
species and keratin functional groups [2]. Overall, this study provides new insights into 
the adsorption mechanisms of keratin-based biosorbents and highlights their potential as 
sustainable, selective materials for PGM recovery within circular economy and urban-
mining frameworks. 
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