Micro Power Generation – Disposable Batteries & Microbial Fuel Cells

Professor Liwei Lin

Co-Director, Berkeley Sensor and Actuator Center

Department of Mechanical Engineering 
University of California 
Berkeley, California 947201 USA 

E-mail: lwlin@me.berkeley.edu


Micro power generation is an important element for small-scale systems and two types of power systems will be discussed in this talk: disposable micro batteries and microbial fuel cells.  The idea of disposable micro batteries came from the growing interest in BioMEMS where disposable bio-chips has been an important application area and power source will be a key element.  Leveraging our core capabilities in micromachining processes, we have demonstrated electrolyte-based disposable micro batteries that could be integrated with active micro devices and generate electricity on-demand by simply adding electrolyte or water to the system.  The motivation of the microbial fuel cells came from the observation of the energy cycle from “nature” - energy in the form of light coming from sun assists the photosynthesis process in green plants that convert carbon dioxide and water into glucose.  Animals take green plant as the food for glucose support and in the aerobic respiration process, convert glucose and oxygen into carbon dioxide, water and ATP (adenosine triphospate).  We propose to extract energy from these energy translation processes by building up artificial fuel cells to interact with living bacteria for engineering applications, such as to power nano or micro devices.  
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