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Application summary
At Microbial Analytics Sweden AB we have investigated gases dissolved in water for over two
decades. The water is collected from deep boreholes in solid rock and the gases are dissolved
in the water under very high pressure. The background is that some of these gases might act as
fuel for microorganisms; other gases indicate ongoing microbiological processes. It is important to
investigate these mechanisms because they might endanger long-term storage of for instance spent
nuclear fuel. Also, in a shorter time span other structures underground might be heavily corroded by
such mechanisms.

Solution
We have developed our own sampler design to collect
and transfer the water pressurized to the laboratory. After
extraction, we analyze the dissolved gases using several
different gas chromatographs. The ranges of gases are the
usual permanent gases, though present at unusual ratios and
concentrations, as well as lighter hydrocarbons.
As a research institute it is important for us to keep the quality
at a very high level. Because of this we have decided that all
analytical results should be verified by multiple analyses on
different gas chromatographs using alternative columns as
well as alternative principles of detection.
Last year we decided to replace an older gas chromatograph
that was set up with TCD detector as well as an FID detector
and a methanizer. It was brought to our attention by the
Swedish agent for PlasmaDetek2, Kovalent AB, that the
plasma detector could be a useful alternative for the
replacement instrument. Because of this we settled for the
PlasmaDetek2 instead of the FID/methanizer setup on one
channel in the new chromatograph, keeping TCD detection on
the other channel.

dioxide in the same run as the hydrocarbons without the need
for a methanizer that has to be protected by switching valves.
It is also possible to detect inert permanent gases in the same
run. This is very much in line with our quality goals, to detect
the analytes using different principles. Other instruments in
our laboratory are still equipped with for instance FID detection
and the results are compared, showing very good correlation.
Another positive effect was the ability to tune the sensitivity
for different gases. In our samples we sometimes have to
measure hydrogen at low concentration in the presence of
comparatively high levels of neon. Chromatographic separation
is possible, but not always optimal. Using the PlasmaDetek2,
the sensitivity for hydrogen is much higher than for neon and
the quantification gets a lot easier.
The PlasmaDetek2 (PED) detector has been a very positive
experience for us!

For us this was a very fortunate decision since the
PlasmaDetek2 has qualities difficult to obtain in other ways.
Not only is it very easy to quantify carbon monoxide and
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Results
The chromatogram below shows an example of analysis of a sample gas containing 0,10% of CO-CO2-C2H2-C2H4-C2H6 and C3 in
balance nitrogen. The CH4 is also measured in this application and the integration window appears at minute 5, but it is not present in
the sample gas used for this analysis.
On the chromatogram, we can see that the CO peak is integrated in a slight drift that comes from the balance Nitrogen peak that elutes
just before. The selectivity of the Plasmadetek2 (PED) for the CO measurement makes it suitable to measure it, even if the column used
cannot separate N2 from CO perfectly.
The C2’s are also shown in a slight drift that comes from the temperature programming of the column. The peaks can be separated and
integrated with success at any concentration.
The configuration of the system uses a single Carboxen 1010 column for the separation. The column temperature was programmed to
allow the peaks having a late elution time to come earlier. The injection volume used was 100 micro liters.
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