
OVERVIEW on the EXTRAVAN ï 
Innovative extraction of Vanadium 
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Budget  ú 1.2 million 

From 2014-12 to 2016-12 



Background  and approaches 
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Objectives 
 

ÅV independent  

ÅSustainability 

ÅPrimary and 

secondary  

ÅInnovative 

solutions 

ÅCreate jobs  

Approaches 

Carbo-chlorination 



WhyVanadium? 
Järnets metallurgi: from 0.29 % to 0.75 %V improving the yield strength by 44 %.  

  

- 95% Steel 

- 5% Chemical and Ti-alloy 



Vanadium Sources and Production 
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V ï an important  metal for the EU 

 

EU V (FeV, V2O5) =  10 000 tons; all raw materials imported!!!!!  



Do we have V-resources in EU? 

Primary  source Secondary sources 

Mustavaaran 

Kaivos Oy 

SSAB, 

EMEA  



Background, Reduction trials to obtain a high V-pig iron 

üOre concentrate + 20 % V-rich (2-3%V) steel slag (SSAB) 

ü39.5 tonnes of hot metal was produced containing 1.86%V 

 Fetot Vtot MgO Al 2O3 SiO2 P2O5 CaO TiO 2 MnO 

Concentrate 62.2 0.84 0.67 1.11 3.03 0.003 1.10 7.19 0.23 

 

MEFOS 3MW DC-furnace 

MKOy  - MEFOS 



Background, V-slag produced from the obtained high 

V pig iron 

üThe hot metal produced in the 

DC campaign was oxidized 

using MEFOS 6 tonnes 

converter 

üThe V-slag was composed of 

16.8-20.1% V, 0.014-0.028% P, 

5-6% MnO, less than 18% SiO2 

and 24-30% Fetot 

 

MKOy  - MEFOS 



Standard routes for production of V-products from ore 

concentrate directly, from V-slag and secondary sources 

MKOy - GTK  

Leachable sodium 

vanadates 



=>Conventional low T processing was found not suitable for 

V-slag with very high V content 

ÅDevelopment of a new salt roasting technique ï HIGH T 

ROASTING 

ÅOptimization of leaching procedure, e.g. time, pH, 

temperature, particle size etc. 
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High T roasting and leaching of V slag 



Leaching 

 

2.6.201
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Krista Pussinen, GTK Mintec Outokumpu Finland 

Results of leaching tests gave evidence of succesfull vanadium 

extraction: The highest vanadium recovery was 97 % 


