
 Postdoctoral project in LMI-Lyon University

Development of an ALD process for synthesis of Metal Organic Framework (MOF) thin films

MOFs are hybrid porous materials that have attracted considerable attention these past years bringing now their
synthesis development on large and industrial scale. There has been much progress over the past years in the
synthesis and development of new, porous and stable MOFs materials. Hence, it is now needed to focus efforts
on the structuration, shaping of existing materials and property engineering. True implementation of MOFs in
energy-related  technologies  offers  a  tremendous  potential  but  requires  the  growth  of  thin  films  to  allow
construction of device-like architectures. So far MOF thin films have been produced by solution-based methods
and have several limitations for large-scale industrial deposition processes: handling of large volumes of toxic
solvents, substrate contamination and corrosion by metal salts, surface tension on the substrate. An attractive
alternative to the solution based methods is the vapor phase fabrication of MOF thin films. The use of molecular
layer deposition (MLD) technique is strongly innovative in the field of MOF chemistry.This self-limiting growth
process at the vapour/surface interface provides potential to create novel ordered molecular stacking sequences
achieving MOFs with unexplored features. By avoiding the equilibrated reactions in  solution it  is possible to
foresee a way of specifically controlling the molecular arrangement inside a thin film with an unprecedented level
of  accuracy. This method would enable a controlled variation of the polymer composition from layer to layer
allowing the synthesis of complex materials that are not otherwise possible. Regarding all the studies on MLD of
MOFs reported so far MOF crystallinity appears to be generally poor. The nature and impact of the substrate was
never considered as a parameter influencing MOF thin film quality. In this project, the substrate/film interface will
be explored for epitaxial growth of thin films. The project will include classical synthesis of reference materials,
technical optimisation of the ALD system for MOF growth to understand the underlying parameters and optimize
the crystallinity  of  the thin films. In-depth structural  and spectroscopic characterizations will  be developed to
assess strain, crystallinity, thickness and epitaxial relationship. 

This position is funded for 12 months with a 6 months extension possibility.

Starting date: September-October 2019

Figure: lattice matching strategy adopted for the sequential growth of single linker based MOF 

Skills: 

Highly motivated candidates,  familiar  with coordination chemistry and materials  chemistry  are encouraged to
apply. Experience with thin films characterization techniques (XRR, ellipsometry, TEM) and/or ALD technique
would be an asset. 

Contact/additional information: Catherine Marichy catherine.marichy@univ-lyon1.fr

Alexandra Fateeva  alexandra.fateeva@univ-lyon1.fr
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