The Hohenpeissenberg Meterological observatory was chosen because it has a long history of VOC
observations and a well-respected reputation. Hohenpeissenberg is well-equipped with appropriate
lab space and calibration equipment. The exercise involved ten different instruments being operated
side by side and sampling from a common manifold. This was setup within ACTRICS WP4.

•

Method and experimental set-up

The Dual Channel Gas Chromatograph with Flame Ionisation Detectors is capable of reporting mixing ratios
of a wide range of volatile organic compounds in the atmosphere. Full details of the instrument and its
operation can be found in Hopkins et al. (2003 and 2011). Briefly, Samples of air are drawn through a
condensation trap (a glass tube held at -30 "C), to remove moisture from the sample, and then preconcentrated on a dual-bed adsorbent trap held at sub-ambient temperature (typically -20°C). Sample
volumes of up to one litre of air are acquired and then the trap is resistively heated during desorption
within a stream of helium (or hydrogen) and injected into the GC oven for analysis. The eluent is split in
approximately equal portions between a Na2SO4 deactivated aluminium oxide (Al2O3) porous layer open
tubular (PLOT) column (50 m, 0.53 mm id, Varian Netherlands) for analysis of the less polar NMHCs and a
LOWOX column (10 m, 0.53 mm id, Varian Netherlands) for analysis of the more polar VOCs including
monoterpenes and oxygenated species. Flow restrictors are placed upstream of the LOWOX column in
order to provide a balance in back pressure such that the sample split between columns is maintained at,
or close to, the desired 50:50. Observations of toluene, baseline resolved on both channels of the system,
are used to measure the exact split ratio during each run. Analytes elute from the GC columns into two
flame ionisation detectors for detection. The GC oven has been programmed for optimal separation of all
compounds of interest.

•

Preliminary results and conclusions

Data from the intercomparison are still under evaluation. The plot shows a time-series of the system
response to changing levels of acetone within the manifold. “Blank” values (lowest points on the 11th, 12th
and 15th October) were found to be non-zero and have to be accounted for in the final data set. The stepchanges in the data around the 12th October show the instrument responding to changing levels of
calibration gas while data between the 13th – 15th October are from ambient air sampling. These data will
be compared directly with the other instruments taking part in the comparison.
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•

Outcome and future studies
The results from the intercomparison exercise will prove useful in determining the performance of
the instrument in the measurement of oxygenated VOCs in the atmosphere. Working closely with
colleagues during the intercomparison has also proved extremely useful in sharing ideas and
knowledge of instruments and equipment which will be applied in the near future and help to
improve the robustness of the instruments and measurement systems.

•
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