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Master Research Project Description 
 
Characterization and optimization of multifunctional 

materials towards their valorization supported by 
advanced sintering approaches. 

  
  Most of the physical properties of solids need to be collected either on large 

single crystal or on a high-density pellet prepared with powder sample. The growth 
of large single-crystal or the densification of pellets are often difficult to achieve. 
However all the recent development related to low temperature sintering 
approaches leads to promising perspectives in terms of both characterization & 
optimization of multi-functional materials. 

  Our main goal is the search of multifunctional solids for which external stimuli 
such as temperature, pressure, electrical and/or magnetic field allow to switch the 
dedicated material from ground state to an excited state leading to control physical 
properties change. 

  Our polyanionic frameworks approaches allowed us to stabilize promising 
powder samples exhibiting exciting magnetic properties. However, their expected 
bulk dielectric and/or elastic properties could not been characterized yet due to a 
lack of single crystal and/or bulk pellets. 

  First, powder growth phases by high temperature solution growth in molten 
phosphate salts are planned. Then, low temperature sintering approaches will be 
carried out to improve the densification as Spark plasma sintering (SPS), also 
known as field assisted sintering technique (FAST). Finally, complementary state of 
the art microscopy, scattering and spectroscopic techniques will be available in the 
Multiphos consortium and/or using large facilities (Synchrotron and Neutrons). 
Especially temperature dependent powder X-Ray diffraction is planned in 
collaboration with PanAnalytical Company and, thanks to a single device in France, 
magnetic properties using Diamond Anvil Cell in the [5K ; 350K] temperature range 
up to 7 T will be studied 

  Exotic magnetic properties such as chiral magnetism or hysteretic magneto 
capacitance effect are expected opening a way toward smart materials. 

 
 
Application:  
Candidates are requested to submit a single pdf file to olivier.toulemonde@icmcb.cnrs.fr containing:  
• A letter motivating the application  
• A detailed CV  
• Academic transcripts  
 

Selection will be based on merit and potential, measured in terms of academic records and personal achievements. 

Motivation, creativity, proactivity and capacity for teamwork will also be taken into account. 


