
 

 

BCAM Internship Position Announcement 
The following BCAM Internship position is open at BCAM – Basque Center for Applied 
Mathematics, an interdisciplinary research center located in Bilbao, Basque Country – Spain. 
The interested applicants can apply via the following webpage: 
http://www.bcamath.org/en/research/internships. It is strongly recommended to apply at 
least 3 months before the expected starting date. 
 

INTERNSHIP DATA 
Research topic title: Quantum mechanical simulation of advanced battery 

materials using density functional theory. 
Research topic description: The search for lithium ion batteries with higher energy 

and power outputs than current designs based on 
intercalation electrodes has led to the development of 
novel electrode materials. In particular, perovskite 
cathodes of the type ABX3 (A=metal, B=transition 
metal, X=halide) have been suggested to overcome 
the capacity limits of state-of-art intercalation 
compounds by a factor of 3 to 4, utilizing the full redox 
conversion of the transition metal. 
In this project, the student will assess the 
electrochemical performance of LixCu1-xFeCl3 (0 ≤ x ≤ 
0.5) as a potential cathode material for Li-ion 
batteries. To this end, he will carry out a series of 
density functional theory (DFT) calculations to 
examine a range of key properties during battery 
operation.  
First, the student will compute the equilibrium phase 
diagram (convex hull) of LixCu1-xFeCl3 at 0 K in order to 
identify possible phase separation and solid solution 
regions. Second, he will analyse volume and voltage 
changes along the composition range of interest. 
Then, Li mobility within the network will be explored 
by computing Li-ion diffusion barriers. In light of the 
student’s results, the advantages and drawbacks of 
LixCu1-xFeCl3 cathodes will be discussed. 
The student will perform spin-polarized DFT 
calculations as implemented in the code VASP (version 
5.4.1). The plausible distributions of Li+, Fe2+ and Fe3+ 
will be determined using the cluster expansion 
package CASM, v0.2.1 or similar software.   
 

http://www.bcamath.org/en/research/internships


 

 

Keywords: Density Functional Theory, lithium ion batteries, Li-ion 
diffusion  

Required knowledge and skills: Density functional theory (knowledge of VASP 
desirable), CASM (or equivalent cluster expansion 
code) and basic understanding of Linux & parallel 
computing. Programming skills using C++ or Python 
are highly desirable. 

Required language skills1: English 
Duration and dates: 3 months (starting from mid of December 2018) 
Covered expenses: To be negotiated 
Application deadline: 26/11/2018 
 

SUPERVISOR DATA 
Supervisor: Elena Akhmatskaya, Mauricio Rincon Bonilla 
Research line: MSLMS 
Email: akhmatskaya@bcamath.org 

                                                           
1 Note that English is the official language at BCAM. 
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