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Long term atmospheric monitoring of trace gases requires great attention to precision and accuracy of the mea-
surement setups. For globally integrated and well established greenhouse gas observation networks, the World Me-
teorological Organization (WMO) has set recommended compatibility goals within the framework of its Global
Atmosphere Watch (GAW) Programme [1]. To achieve these challenging limits, the measurement systems are reg-
ularly calibrated with standard gases of known composition. Therefore, the stability of the primary and secondary
gas standards over time is an essential issue. Past studies have explained the small instabilities in high pressure stan-
dard gas cylinders through leakage, diffusion, regulator effects, gravimetric fractionation and surface processes [2,
3]. The latter include adsorption/desorption, which are functions of temperature, pressure and surface properties.
For high pressure standard gas mixtures used in atmospheric trace gas analysis, there exists only a limited amount
of data and few attempts to quantify the surface processes [4, 5]. Specifically, we have designed a high pressure
measurement chamber to investigate trace gases and their affinity for adsorption on different surfaces over various
temperature and pressure ranges. Here, we focus on measurements of CO2, CH4 and CO using a cavity ring down
spectroscopy analyzer and quantify the concentration changes due to adsorption/desorption. In this study, the first
results from these prototype cylinders of steel and aluminum will be presented.
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