


Advanced Materials for Reducing Energy Consumption and

Manufacturing Costs in the Chemicals and Petroleum Refining Industries 

A technology breakthrough in separation processing is crucial to the U.S. 
hydrocarbon industry, as it would result in yearly energy savings of about 105 
trillion BTUs by the year 2020. Improved hydrocarbon-gas separation processes will 
reduce U.S. energy requirements and dependence on oil imports. This key 
separation area is currently conducted primarily by cryogenic distillation; extremely 
low temperatures (-90°C) and corresponding high refrigeration costs and high 
compressor utility charges characterize this process. Energy-efficient separation 
processes involving novel microporous inorganic thin film materials can lead to 
significant energy savings compared to conventional adsorption or cryogenic 
processes. The end effect would be about 75% energy reduction in hydrocarbon 
production and about 60% capital reduction. 

This project has the following objectives: (1) the development of novel membrane 
materials that are tailored to separate hydrocarbon mixtures; (2) the design of a 
commercially-scalable, economically and technically feasible pilot plant module 
that uses uniquely optimized, microporous membrane elements to separate 
hydrocarbon molecules from a typical mixed stream; and (3) formulation of a 
material and process development program that can be applied to other commercial 
separation opportunities in the chemicals and petroleum refining industries. 

This work is the result of a Cooperative Research and Development Agreement 
(CRADA) between Sandia National Laboratories, BP Amoco, and Coors Technical 
Ceramics. Funding is through the U.S. DOE/Office of Industrial Technologies 
Chemicals Vision Team and industrial in-kind funds, and based on R&D supported 
by the Industrial Materials for the Future (IMF) Program. 
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