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Graphical Abstract 

 

Abstract 

Rare earth elements (REEs) are employed in a wide range of applications, including the manufacturing 

of catalysts, paints, adsorbents, fluorescent lamps, permanent magnets, sensors, batteries, and a wide 

range of other electrical and electronic devices[1,2]. Due to their limited availability and continuous 

rising in global demands, it is crucial to develop effective technologies for the recovery of REEs from 

secondary raw materials to meet the demand and supply chain [3,4]. To alleviate the supply threats, 

reclamation of REEs from secondary resources such as spent battery waste (NiMH batteries), 

permanent magnets, fluorescent lamps, and industrial side streams are the points of strategic focus 

[1,3]. The hydrometallurgical approach for extraction of REEs results in the generation of REEs-laden 

acidic drainage. Recovery of REEs from this acidic drainage can be done via solvent extraction, ion 

exchange, adsorption, precipitation, ultrafiltration (UF), electrochemical approaches, etc. Among all, 
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 the more favorable technique is the direct recovery of REEs by efficient adsorptive scavengers [1,5]. 

However, the process of recovery of REEs requires adsorptive scavengers to be highly stable and 

effective in their selective recovery from complex acidic drainage. Efficient functional adsorptive 

scavengers’ materials for REEs recovery are thus critical for achieving efficient recovery of REEs at 

lower concentrations. In the recent years, biomass-derived/supported inorganic/organic adsorptive 

scavengers have received considerable attention in metal recovery [1,4,5]. Due to the availability of 

inherent functional groups of biomasses, more active sites are available for selective recovery of REEs 

from acidic drainage which makes biomass a suitable support material for tailoring of adsorptive 

scavengers. In this literature-based paper, we have reviewed biomass-based inorganic/organic 

scavengers along with their potential application in REEs recovery. A discussion has been made 

regarding the important aspects on the impact of synthesis parameters on morphological characteristics 

of biomass-based adsorptive scavengers and the influential parameters in REEs selective capture are 

evaluated. Biomass feedstocks have shown a significant impact on the scavenger properties hence 

need a deeper understanding for tailoring of adsorptive scavengers from biomass. Biomass-derived 

adsorptive scavengers exhibit good potential for the selective recovery of REEs. However, there is a 

need to evaluate the practical utility of biomass-derived adsorptive scavengers on a commercial scale. 
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