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Title of the project:    
 Virtual design of the optoelectronic properties of metal organic frameworks 
 
Helmholtz Centre and/or institute:  
Karlsruhe Institute of Technology (KIT), Institute of Nanotechnology (INT) 
 
Project leader: 
Prof. Wolfgang Wenzel 
 
Contact Information of Project Supervisor: (Email, telephone) 
Wolfgang.wenzel@kit.edu   
Phone: +49 721 608 26386 
 
Web-address:  
https://www.int.kit.edu/wenzel.php 
 
Department: (at the Helmholtz centre or Institute) 
Institute of Nanotechnology (INT) 
 
Programme Coordinator (Email, telephone and telefax) 
Karlsruhe Institute of Technology (KIT) 
International Affairs 
Name: Oliver Kaas 
Kaiserstr. 12, 76131 Karlsruhe 
Phone: + 49 721 608-45323 Telefax: 0721 60845326 
Email: oliver.kaas@kit.edu  
 
Description of the project (max. 1 page): 
Metal-organic frameworks (MOF) are a class of nanoporous designer materials where the individual 
building blocks, namely metal clusters, also known as secondary building units (SBUs), and organic 
linkers, can be chosen from a combinatorial list of options to build crystalline assemblies with many 
interesting properties.  Crystals of particularly high quality can be assembled using the layer-by-layer  
technique for SURMOF synthesis, which involves alternating deposition and rinsing cycles to stack 
2D layers aligned in the x-y plane upon one another, iteratively thickening the SURMOF in the z-
direction to maintain high degree of alignment and defect suppression with unprecedented spatio-
temporal control over the growth.1,2 
 
In collaboration with the local experimental group of Prof. Christof Wöll 
(https://www.ifg.kit.edu/english/21_264.php) we have in recent years developed a multiscale 
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simulation techniques3 to investigate a number of fascinating electrooptical properties in metal 
organic frameworks, including charge transport4,5, design of the phosphorescence properties6 
spontaneous self-organization of the linkers7. We propose here to continue the latter project to 
design linkers with an improved propensity to self-organize with respect to their orientation in the 
growth phase. In prior work we have been able to establish basic principles of the underlying 
mechanisms, but many questions remain open. In addition, we would like to MOF with improved 
electrical conductivity, either by linker design or by the implementation of doping strategies.  
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Description of existing or sought Chinese collaboration partner institute (max. half page): 
Tackling these problems involves the combination of several simulation techniques, pertaining to 
the electronic structure of the linkers and the metal organic framework (mostly DFT and TD-DFT) in 
combination with methods to simulate the structure, dynamics and the growth process of metal 
organic frameworks (molecular dynamics, and ab-initio molecular dynamics). Given the large 
number of metal organic frameworks that have been realized (>100.000) and that are potentially 
realizable (>4.000.000) the development of computational high throughput techniques is highly 
desirable.   
 
Required qualification of the postdoc: 

• PhD in Theoretical Chemistry or Theoretical Physics  
• Experience with electronic structure calculations in molecular crystals or molecular 

aggregates 
• Additional skills in molecular dynamics, python programming  
• Language requirement: English  
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