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Metal organic frameworks (MOFs) represent tunable molecular scaffoldings that can be adjusted for a breadth of 
applications. This presentation will concern our efforts towards tailoring MOFs towards two globally relevant energy 
challenges, CO2 capture and fuel cells. The first topic concerns MOFs as proton conductors. In this light, MOFs offer 
several interesting prospects stemming from their modular syntheses and tunable structures. MOFs have been shown to be 
able to conduct protons over 10-2 Scm-1,conduct above the boiling point of water, and also to be robust in humid 
atmospheres – an ongoing challenge is to merge all desirable properties in one material. Even when the properties of the 
MOF may not meet a required industrial standard, the crystallinity of the MOF can allow for added insights to designing 
better materials and as a foothold for modelling studies. This aspect of the talk will cover some recent work to fine tune 
proton conduction but also efforts to make robust materials. For the carbon capture portion, the talk will concern the factors 
that both make a solid academically an interesting capture material and also those that are interesting from more of a 
practical application. In contrast to liquid amines which chemisorb CO2 and have high energy costs for regeneration, the 
MOF approach typically gives physisorbed gases and hence more facile release.  The first part of the talk will focus on 
factors affecting CO2 affinity in MOFs.  The second part will deal with, a new MOF with high stability and the ability to 
actually capture CO2 via a physisorptive mechanism in wet gas as well as our steps towards commercialization of this 
material.  

Prof.George Shimizu was born in Winnipeg, Canada, in 1966. He received his BS from the University of Winnipeg and his 
PhD from the University of Windsor working with Professor Stephen Loeb. He carried out postdoctoral research with Sir 
Fraser Stoddart at the University of Birmingham and then was a Research Associate at the National Research Council of 
Canada working with John Ripmeester. He began an independent career in 1998 at the University of Calgary where he was 
promoted to Full Professor in 2007. He has given over 80 invited talks and has received recognition from the Natural 
Sciences and Engineering Research Council of Canada and the Canadian Society for Chemistry. He sits on several editorial 
advisory boards for chemistry journals. His research interests include the syntheses and applications of metal organic 
frameworks. In 2015, Dr. Shimizu was the lead applicant for a successful national training program on carbon capture, the 
NSERC CREATE Program on Carbon Capture. 


