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Direct resistive heating of gas chromatography capillary columns for fast temperature programming

Abstract—Conventional gas chromatographic methods employ indirect heating of the capillary column by convection. The limited heat flow characteristics of the typical GC oven coupled with its large volume limit the temperature programming rate and cooling rate of the column. Direct heating of the column ensures a faster response time in addition to allowing a faster sample throughput. Two methods of direct heating are addressed: the first entails modifying a fused silica column by covering the outer surface with an electrically insulated heating element; the second method employs Joule heating of a commercially manufactured stainless steel column. Both columns are directly heated by applying a low voltage DC bias to the heating element or the ends of column. The direct heating methods employ a proportional-integral-differential (PID) controller to monitor and control the column temperature. The methods are verified and compared using n-alkanes and aromatic compounds as test analytes. These results and the limitations of the method will be addressed in the presentation.
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