
 

Master's student wanted! 
Can't decide on a subject? You enjoy interdisciplinary science and want to do research in the 
direction of sustainability? Then we have just the thing for you! The Wegner and Daumann re-
search groups together with Sustainable Magnets and Recycling, and Surface Science for Future 
Materials groups from MPI for Sustainable Materials have a joint Master's project: 
 

Bacterial growth studies with rare earth element traces in red mud 
 
The background 
Lanthanides (‘rare earth elements’ = Sc, Y + Ln, REE) are the newest members of the periodic 
table of biologically relevant metals. REEs are of utmost importance for our modern way of life 
(especially for sustainable energy production), but unfortunately the mining and extraction of 
REEs is extremely harmful to the environment. Ln are not biologically inert, but are of great im-
portance for the microbial C1 metabolism, i.e. bacteria use these elements in essential life pro-
cesses and in the course of evolution have developed ways of mobilising and absorbing these 
elements, which are present in poorly soluble compounds. This results in possible applications 
for the bacteria, e.g. in bioleaching or biorecycling.  
 

 
 
Project Description  
The aim of this master thesis is to evaluate differently processed and analyzed red mud samples 
(the side-product from aluminum production from bauxite) as secondary source for REE extrac-
tion by REE-using bacteria. Additionally, fresh red mud will be screened for bacteria that can 
tolerate the highly alkaline conditions in red mud residue storages.  
 
 

  
 

 

Email your CV, transcript and preferred starting month and why you are interested in the project to: 
m.jovicevic-klug@mpie.de or p.jovicevic-klug@mpie.de ,lena.daumann@hhu.de, and carl-
eric.wegner@hhu.de  

 

Tasks: 

• Elemental Analysis (ICP-OES) 

• Bacterial Cell Culture/Growth Studies 

• Screening Recycling strategies for REE 

• PCR/Geneexpression analysis 
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