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The Twentieth Annual Bigeleisen Endowed Lecture – Chemistry Bldg, Room 412, 12:00 p.m.  
Progress and Challenges in Solar Energy Conversion Using Semiconductor/Liquid Junctions 
 
Abstract:  
Semiconductor/liquid contacts are useful in photoelectrodes as well as for probing the fundamental 
surface chemistry and surface physics of semiconductors.  In this talk, we will discuss the 
thermodynamics and dynamics of charge flow across semiconductor/liquid interfaces with an 
emphasis on comparison of theory and experiment for charge transfer in 1-electron outer-sphere 
redox systems.  In addition, we will discuss the principles of surface modification to control the 
electrical, electronic, and chemical properties of Si surfaces.  Finally, we will discuss the use of 
membrane-based semiconductor nanostructures in artificial photosynthesis to produce H2 and O2 
from water and sunlight.    
 
Provost’s Lecture Series – Student Activities Center Auditorium, 4:00 p.m. 
Scientific Challenges in Sustainable Energy Technology 
 
Abstract:  
This presentation will describe and evaluate the challenges, both technical, political, and economic, 
involved with widespread adoption of renewable energy technologies.  First, we estimate the available 
fossil fuel resources and reserves based on data from the World Energy Assessment and World Energy 
Council. In conjunction with the current and projected global primary power production rates, we then 
estimate the remaining years of supply of oil, gas, and coal for use in primary power production.  We then 
compare the price per unit of energy of these sources to those of renewable energy technologies (wind, 
solar thermal, solar electric, biomass, hydroelectric, and geothermal) to evaluate the degree to which 
supply/demand forces stimulate a transition to renewable energy technologies in the next 20-50 years.  
Secondly, we evaluate the greenhouse gas buildup limitations on carbon-based power consumption as an 
unpriced externality to fossil-fuel consumption, considering global population growth, increased global 
gross domestic product, and increased energy efficiency per unit of globally averaged GDP, as produced 
by the Intergovernmental Panel on Climate Change (IPCC).  A greenhouse gas constraint on total carbon 
emissions, in conjunction with global population growth, is projected to drive the demand for carbon-free 
power well beyond that produced by conventional supply/demand pricing tradeoffs, at potentially 
daunting levels relative to current renewable energy demand levels.  Thirdly, we evaluate the level and 
timescale of R&D investment that is needed to produce the required quantity of carbon-free power by the 
2050 timeframe, to support the expected global energy demand for carbon-free power.  Fourth, we 
evaluate the energy potential of various renewable energy resources to ascertain which resources are 
adequately available globally to support the projected global carbon-free energy demand requirements.  
Fifth, we evaluate the challenges to the chemical sciences to enable the cost-effective production of 
carbon-free power on the needed scale by the 2050 timeframe.  Finally, we discuss the effects of a change 
in primary power technology on the energy supply infrastructure and discuss the impact of such a change 
on the modes of energy consumption by the energy consumer and additional demands on the chemical 
sciences to support such a transition in energy supply. 


