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Breakout Session Consensus Statement

Catalysis will continue to play a major and critical role in producing the chemicals and fuels essential for the U.S. and world prosperity into the future. Worldwide trends and events have brought mankind’s challenges in energy and the environment to the forefront of popular press and finally to the attention of lawmakers.  The participants were unanimous in urging the DOE-BES to use this unique opportunity to i) secure adequate long-term funding from Congress to fund the programs necessary for U.S. researchers to meet the future challenges in catalysis related to energy production and utilization, and ii) consider increased emphasis and funding in several specific areas considered by this breakout session to be especially important.  
A) Human Resource.

The most important component in any intelligence based organization is the human resource. The recruitment, education, and training of young scientists is an essential part of a national effort in catalysis.  With the present media climate we have a special opportunity to attract the best and brightest into catalysis related to energy and the environment. Present funding opportunities and programmatic focus is inadequate in the following specific areas:

· Funds for Undergraduate research opportunities (create programs such as the NSF REU program that makes it very easy for DOE funded investigators to obtain funds for undergraduates).

· Funds for Graduate student training programs and block grants and post-doctoral fellowships, (create programs modeled on the successful efforts in this area by the NIH) 
· Foreign student and foreign scientist support (use influence where possible to expedite visas for foreign students and scientists).
· K-12 programs (including supplying educational materials to inform students about the exciting challenges in catalysis and energy science).
· General information repository.  With the present excitement in the area of energy and environment, BES could help educators and investigators who want to help increase the public perception of the field and recruit new young people into catalysis by preparing and having available on-line educational and presentation materials emphasizing the exciting challenges in catalysis. 

B) BES Structural Recommendations


There was general agreement that maintaining a strong “Basic” Science core in BES was important, however, it was also generally agreed that barriers between scale-up and industrial applications must be broken down.

· Develop better incentives for meaningful industrial collaborations with BES investigators (e.g. STTR programs as with NSF) – these collaborations take time and money to work.  They should be encouraged strongly.

· Cross divisional programs between scale-up programs in EERE and BES to couple basic catalysis to demonstration projects.

· It appears that significant barriers exist between BES and applications related projects and these barriers must be softened.

· Maintain (and increase) support for individual investigators as a source for breakthrough ideas – these don’t usually come from large mandated centers! (The model now used in industry is that new ideas come from the small start-up companys (i.e. the individual PI projects) not centralized research centers.

· Create one (not many) major National Catalysis Center as a support resource for individual investigators.  
C) Selected Opportunity Areas For Additional BES Support
· Fossil fuel utilization:  It was generally agreed that fundamental work in C-H and C-C bond conversion is well covered by present BES programs.  Other areas where increased attention is recommended:  

· Common to several technologies.
· CO2 reduction, capture, and utilization chemistry.

· CO and syngas reactions.
· H2 from fossil fuels(below).

· Coal – novel gasification reactions

· Natural Gas – direct partial oxidation,  novel GTL routes. 
· Biomass

· Catalytic reactions for biomass conversion to chemical intermediates.

· Impurity tolerant catalysts

· Crude Oil Analogs

· The general catalytic chemistry of oxygen containing hydrocarbons.
· Development of new catalytic reaction pathways.
· Electrocatalysis (from nuclear, solar, wind electricity)

· Non-Pt electrocatalysts

· Hydrocarbon synthesis from CO2.

· Detailed evaluation of catalyst synthesis conditions and their relation to performance
(heeding the words of Professor Schogl).  New and unique metal oxides.
D) The Hydrogen Question

Although the “Hydrogen Economy” may be a very effective method of getting the public interested in energy, its true manifestation remains to be determined (octane is possibly the best hydrogen carrier if carbon dioxide reduction chemistry is improved).  

Hydrocarbons from fossil and biomass sources will continue to dominate the fuels and chemicals landscape far into the future, however, there are several common themes that, on a fundamental level will benefit a hydrogen economy as well as a hydrocarbon economy.  

Strong support for the governmental “Hydrogen Economy” as a means to build broader understanding of general topics in energy catalysis applied to a wisdom based Energy Economy is strongly encouraged.  Specific topics include.
· Non-Pt electrocatalysts.

· Novel hydrogen  production chemistry.

· Photoelectrocatalysis (H2O -> H2  and/or CO2->hydrocarbon)

· H activation chemistry.
· CO2 reduction chemistry.
