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Over the past decade, the importance of resource efficiency and sustainable management of natural 

resources has increased considerably, culminating in the historic adoption of the 17 Sustainable Development 

Goals and in the decision by the leaders of the Group of Seven (G7) nations to promote ambitious actions to 

improve resource efficiency as a core element of sustainable development [1]. Resource efficiency is the big 

driver for the demographic growth of the global middle-class, and urbanisation will drive the demand. Over 50% 

of the world's population lives in urban areas and this is set to increase to 70% by 2050. 

Raw materials (RM) are essential to Europe’s economy, growth and jobs, as they are key for 

maintaining and improving our quality of life. Securing reliable, sustainable and undistorted access of certain 

RM is of growing concern within the EU and across the globe. At a policy level, the Europe 2020 Strategy 

recognises the need for broad scale economic changes and includes a resource efficient flagship initiative, which 

aims to build a smart, inclusive and sustainable economy – a circular economy [3]. This means increasing the 

share of renewable or recyclable resources while reducing the consumption of RM and energy, and at the same 

time cutting emissions and material losses [3]. The RM Initiative, created to manage responses to RM issues at 

an EU level, is also defining the critical raw materials (CRM) for the EU’s economy. In 2017, the revised list 

presented 27 CRMs (COM(2017) 490) [4], which have both a high economic importance and high risk of supply 

interruption. This list of CRMs should help to implement the EU’s industrial policy and strengthen industrial 

competitiveness, stimulate the production of CRMs and the launch of new mining activities in the EU, as well as 

to prioritise actions, negotiate trade agreements, challenge trade distortion measures, and promote research and 

innovation. Trust and acceptability particularly from industrial associations is also key. CRMs are hugely 

important in three main fields: i) Link to industry; ii) Modern technology and iii) Environment, and their 

importance has to be understood all along the supply chain. 

The electrodialytic process (ED) is an electro-based technology that has proved to be efficient for heavy 

metals removal from porous matrices, with removal rates > 80% and low energy consumptions (< 0.05 kWh/kg) 

[5, 6, 7]. ED consists on the application of a low level current density, either direct current or alternate current, of 

a few mA/cm and a low potential gradient of V/cm, between suitably located electrodes [8] in a matrix. Due to 

the applied electrical field, the target elements/compounds will concentrate close to an electrode from where they 

can be removed. 

The present work aimed to develop an electro-based technology to recover rare earth elements from 

coal ashes, never studied before. A two-compartment cell design is being tested with the matrix placed in the 

anode compartment during 3 and 7 days and using two different current intensities.  The use of this cell design is 

expected to be a promising extraction technique for rare earth elements recover from coal ashes, taking 

advantage of inherent pH changes and avoiding the use of reagents for its adjustment.  

 



 
 

The various parameters affecting the efficiency of the process for by-product valorisation should be 

further studied. 
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