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Introduction

A multidisciplinary research project “R3AW: Resource Recovery and Remediation 
of Alkaline Wastes” is investigating steel slag. Leachates from such residues have 
high pH, high chemical oxygen demand, salinity, and also elevated concentration of 
oxyanions metals and metalloids (e.g. As, Co, Cr, Mo, V) which all have 
environmental implications (Fig. 1). The management and monitoring of legacy and 
current steel slag is therefore an expensive liability. 
Challenging pollutants such as vanadium (V) are released during leaching and often 
found in pentavalent form (the most toxic and a possible human carcinogen [1]). 
While it is contaminant of concern, V is also highlighted in recent strategic reviews 
of mineral security as being of critical importance to green technologies (with other 
elements such as La, Li, Co, V, Te, Ga, Se) [2]. 
We report here the results of the testing of a commercial ion exchange resin for the 
recovery of V from steel slag leachate.  We are also analysing the political and 
economic constraints that may influence the utilisation of our novel approach for 
recovery of metals from alkaline waste. 
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Vanadium recovery by ion exchange

We tested the efficiency of ion exchange resins for vanadium removal and recovery 
from steel slag leachates at alkaline pH (7.5, 9.5 and 11.5) and with different 
vanadium concentrations (Fig. 2). Different experimental approaches were 
implemented: i) batch tests to study the kinetics and the effect of contact time, ii) 
reuse experiments to assess the regeneration of the resin, and iii) column tests to 
determine the breakthrough and elution curves. The results show that vanadium 
could be effectively removed and recovered from steel slag leachates with anionic 
exchange resins in both batch and column tests (Fig. 3 and Fig. 4). 
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Figure 2. Summary of experiments and main results obtained with the ion exchange resin.
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Political economic context
This innovative project analyses the political and economic context of our novel 
approach. Investigation of relevant national and international policy for waste and 
associated liabilities is in progress. Ongoing interviews with stakeholders (Fig. 5) 
indicate complex issues of ownership and potential conflicts of interest between 
those associated with proposed and current uses of the slag.

Figure 1. Environmental impacts of alkaline leachate and potential opportunities for waste valorisation. 
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Figure 3. Breakthrough of vanadium in column 
for a feed grade concentration of 2 mg L-1 in 

steel slag leachate .
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Figure 4. Elution curve of V from the column 
with 2.0 M NaOH.

Figure 5. Classifications of stakeholders selected for interview. 
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During the interview phase opinions 
and experiences of stakeholder will 
be sought to asses their 
understanding of the areas of interest 
(Fig 6). How have these different 
areas impacted the current and past 
management of steel slag? Which 
have greatest influence on 
management practices? What affects 
change most effectively, why? How 
do structural and institutional 
practices and systems of government, 
enforcement agencies and 
companies, interact? 

Figure 6. Areas to be addressed in interviews  
and policy analysis.

How do the economics and political situation affect management practices? 
Answering these questions will enable us to consider recommendations e.g., to 
policy which would facilitate resource recovery. On-going policy analysis will 
develop understanding of how the legislative environment has evolved over time 
and at different national and international scales. 
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