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Challenge:   
-  Polymer lithium ion battery separators are subject  

to thermal runaway 
-  Molten salt battery separators are expensive to  

manufacture and need to be thick to be  
mechanically strong 

Goal:  
Create and characterize an effective magnesium oxide (MgO)  
thermal battery separator   

 - Separator must be highly porous, permeable,  
             and mechanically strong 

 - Separator will be coated, sintered,  
    and filled with electrolyte. 
 - Performance of separator will be tested in a battery stack 

Method: 
Pickering emulsions will be dried and sintered to produce highly porous foams. Formulation 
and processing parameters will be explored to optimize performance.  Results will be 
compared to some traditional methods of creating porous ceramics.       

A	
  mul&-­‐variable	
  design	
  of	
  	
  
experiments	
  concluded	
  that	
  most	
  	
  

processing	
  variables	
  do	
  not	
  	
  
sta&s&cally	
  affect	
  foam	
  porosity.	
  The	
  	
  
most	
  effec&ve	
  processing	
  variable	
  to	
  	
  
control	
  porosity	
  is	
  the	
  octane	
  amount.	
  

Conclusions: 
- Particle stabilized emulsions  show great promise as a manufacturing route for  
   ceramic separators. 
- Separator porosity and strength are sufficient for use in batteries 
- Hydrolysis of magnesium oxide can produce samples with close to ideal permittivity 
- Work is ongoing to demonstrate that new separator designs can be filled with  
electrolyte and function in a battery. 
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