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Many proposed projects require $60-80/lb to break even  
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Air magnetics – 1st vertical derivative 
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Reconnaissance  AC drill results – Aura 2011 19 
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WP3 Selection of bacterial consortia for 
process scale-up tests bacterial cultures & 
study on the applicability of bioflotation  
Preliminary research activities focused on 
isolating and identifying novel microorganisms 
(and those available in personal culture 
collections) that have potential for (a) extracting 
metals from ores, by accelerating the oxidative 
dissolution of minerals (metal sulfides); (b) 
facilitating metal extraction from black shales, by 
metabolising organic materials.   
 
One of the targets of Bioshale project (Talvivaara 
Deposit) belongs to a company that carries out 
extensive R&D studies to demonstrate that “Bio-
Heap leaching” might be used in order to recover 
Ni, Zn and Cu from the ore.  
 
In the frame of Bioshale, a large ore sample of 
200 tons was extracted from the Talvivaara 
deposit and delivered to GTK in February 2005. 
The sample was prepared for a pilot scale ‘’bio –
heap leaching’’ column that started at GTK in 
March 2005. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Research carried out in parallel examines and 
develops biomolecular and cultivation techniques 
for monitoring these microorganisms. 
 
A number of groups have been involved in 
investigating whether biological agents can be 
used to improve the efficiency of mineral flotation, 
with particular regard to black sh ales.  
 
WP4 - Definition: Process variant selection 
options and test work programme 
The preliminary work in WP4 was mainly focused 
on preliminary ‘’process design’’ in order to 
develop new bio-hydrometallurgical process for 
the recovery of valuable metal from black shale 
ores and concentrates.  
More precisely, reasonable process unit 
operations were described and commented 
based on the state of the art knowledge and on 
former experience of the project research teams.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Bioshale working Group 

 

 

 

 

 

 

 

 

 

 

 

http://bioshale.brgm.fr 
 

 

Bioshale Group in Warsaw 

Source PWR 

GTK crib test at Outokumpu town 

Source GTK 26 
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