
BioProLat – Reductive Bioprocessing to Recover Cobalt 
and Nickel From Laterites in Brazil
CLIENT II – International Partnerships for Sustainable Innovation

The BioProLat project will develop an integrated energy-saving, environmentally friendly biohydrometallurgical 
process to recover metals (Co, Ni) from laterites in Brazil. To ensure the process is cost-effective and has a low 
environmental impact, it will combine innovative bioleaching and efficient metal recovery techniques with the 
proactive management of process wastewater and residue. BioProLat will increase the recovery of metals for 
existing mines, convert unutilized ores and limonite stockpiles into valuable resources and thus open up new 
reserves of raw materials.

Increasing demand for cobalt and nickel for  
battery production
Cobalt (Co) is considered a critical raw material (CRM) 
by the EU, as it is currently indispensable in battery 
production, especially for electric vehicles. A high Co 
demand has been forecast for Germany as an industrial  
location in the near future and the country is 100 percent 
dependent on imports. Similarly, nickel (Ni) is a raw 
material required for battery production and demand is 
expected to increase. Currently, 65 percent of European 
Co demand is met by Co imports from geopolitically 
unstable countries such as the Democratic Republic of 
Congo (DRC), Zambia and the Central African Repu-
blic. Lateritic nickel deposits are promising sources of 
cobalt. Several nickel laterites around the world are 
being investigated for cobalt, and some of them already 
produce Co as a by-product. Brazil, a major nickel 
producer, also has a large number of laterite deposits. 
The country risk and supply risk for raw materials from 
Brazil is considered comparatively low.

Laterite deposits in the Barro Alto (Anglo American) mine, Goiás State, Brazil.

Development of a process for extracting cobalt 
and nickel 
To extract metals from oxidised, limonitic laterite ores, 
the project team is developing a process for reductive  
bioleaching based on the Ferredox concept using 
chemolithotrophic, acidophilic bacteria (Acidithio
bacillus). Laboratory-scale processes have already been 
tested, however, these require optimisation and up
scaling, which are the main activities of this project.
The proposed reductive bioleaching technology for 
processing laterite ores has high sustainability potential 
and is a radical departure from established high- 
temperature technologies for laterite ores, enabling 
the use of much less complex reactors while reducing 
capital and operating costs and consuming much less 
energy and fewer chemicals. 

The core components of the proposed reductive  
bioleaching process are as follows:
•	 Chemical and mineralogical characterisation of the 

samples, defining whether the Co and Ni carriers 
are predominantly oxide (goethite-dominant) or 
saprolite (silicate-dominant), as this is relevant to the 
selection of the ideal microorganisms. 

•	 Bacterial-mediated, sulphur- and acid-consuming 
reductive leaching of limonite, in which the iron(III) 
in the relinquished ore is used as an electron acceptor 
in the oxidation of elemental sulphur. This step pro-
duces an iron-based Pregnant Leach Solution (PLS) 
containing Ni and associated by-products (mainly Co).

•	 Recovery of valuable metals from the ferrous PLS.
•	 Iron oxidation combined with iron precipitation as 

jarosite or swordmannite. During this process step, 
all or most of the iron(II) produced is converted into 
a soluble ferric sulphate solution and a ferric  



oxysulphate precipitate. Thus, iron can be separated 
without the addition of a neutralizing agent,  
which means that most of the sulphuric acid can  
be regenerated.

•	 A step to generate reductive acid during which  
soluble iron(III) is reduced again, resulting in an  
acidic solution that contains iron(II) and can be 
reused in the reductive leaching process.
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Stockpile in the laterite deposit.

The extensive development work combines innovative 
bioleaching with efficient metal recovery techniques. 
The individual process steps must be tested and opti-
mised in numerous, targeted laboratory trials.

Assessment with partners in Brazil
The project team will integrate the process steps, combi-
ned with transfer and upscaling, and will conduct an eco-
nomic, environmental and sustainability assessment 
in cooperation with its Brazilian partners. BioProLat 
aims to evaluate and compare the economic impact 
of the biohydrometallurgical process on the recovery 
of metal from laterites. Furthermore, BioProLat aims 
to improve resource efficiency considering economic, 
social and environmental sustainability, public accep-
tance and transferability to the processing of laterites 
worldwide.
The partners in Brazil are:
•	 Serviço Geológico do Brasil-CPRM, Porto Alegre
•	 Centro de Tecnologia Mineral (CETEM), Rio de Janeiro
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