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The foreseeable future should find carbon dioxide used in an ever-increasing number of industrial applications, from materials production to lithography.  From economic, environmental and performance points of view, we are exploring the replacement of water and organic solvents with liquid and supercritical CO2.  Our motivation is fueled by yearly increases in the number of governmental regulations which limit the use of volatile organic (halogenated) solvents and the generation of inordinate amounts of aqueous waste.  However, it is also apparent that there are performance advantages afforded by the extremely low surface tension, low viscosity and high compressibility of CO2.  A number of exciting applications have been demonstrated, and even enabled, by exploiting these intrinsic properties of CO2 including polymer synthesis, coatings, heterogeneous and homogeneous catalysis, enzymatic catalysis, solid supports, microcellular foaming, polymer impregnation, dry cleaning, phase transfer catalysis and small molecule reactions. This presentation will highlight the science and engineering that underpin some of these applications.  In particular, the discussion will focus on the use of CO2 to address the synthesis of fluoropolymers, which has now been commercialized by DuPont.  In addition, this presentation will focus on the multiple set of challenges faced by the microelectronics industry as it pushes the limits of conventional photolithography to obtain sub 100 nm device structures.  New 193 nm and 157 nm resists and pellicle materials, especially those that can be processed using CO2, will be described.  New “dry etchant” chemistries for copper and silicon oxide removal using highly formulated CO2 will be discussed. The emerging CO2 technology platform may very well be the environmentally responsible solvent choice of the future.

