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  Pref ace     

 Summarizing the initial 10 years of research and development in the fi eld of 
microfl uidic fuel cell and battery technology for electrochemical energy conversion 
and storage, this SpringerBrief is the fi rst book dedicated to this emerging fi eld. 
Written at a critical juncture, where strategically applied research is urgently 
required to seize impending technology opportunities for commercial, analytical, and 
educational utility, this book is a comprehensive resource for current and prospective 
researchers in the general area of membraneless, microfl uidic electrochemical 
energy conversion. 

 I have been active in this fi eld since 2005, when I joined the University of Victoria 
as a Ph.D. student, inspired by the notion of a low-cost fuel cell without membrane 
or catalyst. My initial research endeavors culminated in a Ph.D. dissertation enti-
tled “Microfl uidic fuel cells” [1], which was subsequently awarded with the 
Governor General’s Gold Medal and launched my career as a researcher and scholar. 
Since 2009, I have continued my research on microfl uidic fuel cells as a faculty 
member at Simon Fraser University (SFU), where I established the SFU Fuel Cell 
Research Laboratory (FCReL) and expanded the scope of this research to include 
microfl uidic redox fl ow batteries. 

 Since the goal of the book is to provide a comprehensive resource for both 
research and technology developments, it features extensive descriptions of the 
underlying fundamental theory, fabrication methods, and cell design principles, as 
well as a thorough review of previous contributions in this fi eld and a concluding 
chapter with recommendations for further work. It builds substantially on information 
collected over the last 10 years and draws specifi cally on our previously published 
review articles in  Journal of Power Sources  [2] and  Biomicrofl uidics  [3] and book 
chapter in  Micro Fuel Cells :  Principles and Applications  [4], as well as a recent 
review manuscript on co-laminar fl ow cells for electrochemical energy conversion 
[5]. It is hoped that this book will enable new research groups to develop the next 
generation of microfl uidic electrochemical cells. 
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