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Introduction
Oil and gas exploration require the analysis of dissolved natural gas in mud
samples from the well within short run cycles. This posters highlights the use of a
Micro GC for rapid and accurate mud logging analysis.
Micro gas chromatography is proven to be an accurate and sensitive technique
for the characterization of individual hydrocarbon gases to combine in lithology
reports for the mud logging field. Critical information is obtained for making
decisions on additional drilling or production of the well.
A portable field case, equipped with rechargeable batteries and carrier gas, and
the instrument’s small form factor allows it to be transported easily to an oil rig.
Moreover, its low consumption of power and operating gases facilitates
integration in on-site control cabins or explosion-proof housings.

Experimental
This method, for on-line analysis of dissolved gases in drilling mud from a oil and
gas well, was developed on a 490 Micro GC equipped with two columns
channels. Each GC channel includes an electronic carrier gas control, micromachined injector, narrow-bore capillary column and micro thermal conductivity
detector (µTCD) [1]. For this application the instrument included a 10 and a 4
meter Agilent PoraPLOT Q column, all packaged in a shoe-box size instrument.
The gases were collected from the drilling fluid samples using a semipermeable
membrane, prior to analysis by Micro GC. The gas sample was injected and
analyzed simultaneously on both column channels. Gas composition results were
automatically exported to be used in lithology reports.

Figure 1. Portable field case for out-of-lab analysis.

Results and Discussion
Instrument Settings
Column
Column temperature
Carrier gas
Backflush time

10 meter PoraPLOT Q
60 °C
helium, 240 kpa
optimized

A second, independently controlled, column channel analyses C3 to C5
hydrocarbons on a short, 4 meter PLOT Q column running on relative high
temperature.
Conventional GC normally requires a 10 minute run time for this application.
Miniaturization has dramatically reduced this to just over 30 seconds. Moreover,
isothermal column analysis as performed on the Micro GC eliminates cool-down
the column and stabilize the instrument each run. With very fast run-to-run times
as a result.
Instrument Settings
Column
4 meter PoraPLOT Q
Column temperature 150 °C
Carrier gas
helium, 120 kpa

Figure 2. Chromatogram for 10 meter PoraPLOT Q channel.

The first column channel, equipped with a 10 meter PoraPLOT Q column,
analyses the most volatile part of the sample [Figure 2]. Methane, ethane and
carbon dioxide were separated from the composite peak within 30 seconds,
resulting in close to real-time monitoring. The systems was equipped with
optional back flush capability to ensure venting off late eluting compounds
preventing them to interfere in succeeding analysis [2].
In contrast to a FID, the µTCD does not require additional operational gases
other than small amounts of GC carrier gas. This results in an ideal solution to
use in on-site control cabinets or explosion proof housings.

Figure 3. Chromatogram for 4 meter PoraPLOT Q channel.

Conclusion
• A single Micro GC equipped with two, independently controlled, GC channels
delivers a full characterization of the well gases including carbon dioxide and C1
to C5 hydrocarbons.
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• The separation and analysis was completed in just over 30 seconds. The Micro
GC’s isothermal operation mode further contributes to fast run-to-run times,
which enables close to real time monitoring.
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• A self-containing portable field case, equipped with rechargeable batteries and
carrier gas, enables easy transportation to the oil rig to perform direct, out-of-lab
analysis.
• The instrument’s shoe-box size dimensions and the fact that it requires just a
small amount of one GC carrier gas to operate, simplifies integration in process
applications and X-proof cabinets.
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