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ABSTRACT. In the present study, we developed a portable GC module for real-time, quantitative determinations of gas mix-
tures in air sample. Capillary or packed column was coiled together with a heater wire and thermocouple in a small case.
Together with the small and light weight sensors and valves as well as the rechargeable carrier gas canister, which permits
collection and separation of samples, this system can determine the components of complex mixtures of air contaminants at
low concentrations with a duty cycle of 10 min. When measured the various samples with a FID and TCD, the system showed,
for a capillary column, a good resolution (R=8.3), high sensitivity, reproducibility, and linear dynamic range greater than three
orders of magnitude. These results indicate that the portable GC module is expected to be used for a wide range of appli-
cations, particularly for in situ environmental monitoring, chemical processes, and regulation of contaminant emission.
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Fig. 1. (a) Schematic diagram of a portable GC module. (b) Portable GC module.
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Fig. 2. Representative event schedule for the analysis with the
portable GC module.
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Fig. 3. Comparison of chromatograms for the BTX mixture sam-
ple measured with (a) an Agilent 7890A GC and (b) the portable
GC module.
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Fig. 4. Comparison of chromatograms showing the analysis of
the 26-component mixture measured with (a) an Agilent 7890A
GC and (b) the portable GC module.
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Fig. 5. Chromatograms for the H,/CH4/CO/CO, mixture gas
measured with (a) a Molesieve 13X and (b) a Carboxen 1000
packed column.
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Fig. 6. Chromatogram of Hy/CH4/N»/O»/CO/CO, mixture gas
measured with a Carbosieve S-II packed column and a TCD.
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Fig. 7. Calibration curves of three different gases measured with
a Carbosieve S-1I packed column. @, CHy; m, CO; A, CO».
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