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ABSTRACT

An automated gas chromatographic system was constructed for continuous measurements atmospheric
methane. Analytical steps were controlled by a personal computer with prescribed commands to ensure
highly reproducible measurements and long term stability. Those time series commands controlled 5
electrical relays on a relay board, which in turn triggered the solenoid valves and, subsequently two
switching valves and three pneumatic shut-off valves for analytical steps involving sample loading, flushing,
pumping, and sample injection, etc. A capacitance pressure gauge was installed with a build-in set point
relay connected in series with one of the 5 relays to provide precise sample loading. The chromatography
employed a packed column built in-house and a domestically made flame ionization detector. To evaluate
the overall performance, we deployed this system on the NCU campus for three weeks of continuous hourly
measurement of methane in May with time resolution of 1 hour. Distinct diurnal cycles of methane were
observed with mixing ratios peaking in the late evening or at dawn, and becoming low or even close to the
background values in the afternoon. The diurnal cycles were mainly caused by the radiative cooling plus
stable air conditions normally observed in May. A sharp contrast of no apparent diurnal variations was

noticed for the days with significant precipitation and strong wind.

Key words : Automated gas chromatographic system * Flame ionigation detector » Diurnal cycle -

Radiation inversion



