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Introduction
Natural gas is a colorless, odorless, flammable gas and widely used source of energy. Uncontrolled release of the gas
from distribution pipeline or indoor equipment into the air could potentially result in explosive gas mixtures. To ensure a
leak is noticed in an early stage, an odorant is added to natural gas. The actual location where the gas is odorized
could vary from during production, at the country border or at different stages in the distribution network. Organic sulfur
compounds are ideal for this purpose as they have a strong and unpleasant smell.
The odorant itself is an relatively expensive product, a degree of odorization above the established bandwidth is
therefor not desirable. Preventing both ‘under’ and ‘over’ odorization has resulted in a demand for a fast and accurate
method for odorant level quantification.

On-site Odorant Analysis
The Royal Association of Belgium Gas Experts (KVBG, Koninklijke Vereniging van Belgische Gasvaklieden) provides
periodic odorant characterization and quantification analysis for over 350 distribution points across the country’s entire
natural gas network. Belgium’s natural gas network covers approximately 80 % of the country’s territory, distribution
over 17 billion cubic meters of natural gas each year.
In Belgium two odorants are used; the main odorant is tetrahydrothiophene (THT) and to a lesser extent Scentinel E.
This is a mixture of 76 % tert-butyl mercaptan (TBM), 16 % iso-propyl mercaptane and 8 % n-propyl mercaptane, is
used.
Instead of taking a sample and bringing it to the lab, which can take up to a few days before the results are known,
KVBG performs direct, on-site analysis of THT and TBM in the natural gas using a 490 Micro GC mounted in an offroad vehicle [Figure 1]. As a results, sample shipment and storage is eliminated and sample integrity is secured.
Moreover, out-of-spec values can directly be communicated and corrective actions can be taken accordingly.

Figure 1. Off-road measurement vehicle with Agilent 490 Micro GC.

Analysis of Tetrahydrothiophene
For the analysis of THT a 490 Micro GC equipped
with a ‘CP-SIL 19 CB for THT’ column channel is
used [1]. Column length and phase thickness are
optimized for the separation of THT from the other
compounds in the natural gas matrix [Figure 2].
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Instrument Settings
Column
CP-Sil 19 CB for THT
Column temperature 90 °C
Carrier gas
helium, 200 kpa
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Moreover, the ‘CP-Sil 19 CB for THT’ is factory
tested to ensure the application requirements are
met upon installation.
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Micro GC uses short, narrow bore capillary
columns. In combination with its low dead volume
of the MEMS based (Micro Electro Mechanical
Systems) injector and detector results in very fast
run cycles. Typical retention time for THT is 40
seconds and the total run time using Micro GC is
90 seconds. This is about 10 times faster than the
analysis protocol used before by KVBG.
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The systems is recalibrated (3 points) once every
month. A single point calibration verification is done
daily using the gas mixtures build in the
measurement vehicle.
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Figure 2. Analysis of THT in Natural Gas on CP-Sil 19 CB for THT.

Analysis of Tert-Butyl Mercaptan
A second, independently controlled, column
channel equipped with a ‘CP-Sil 13 CB for TBM’ is
used for the analysis of tert-butyl mercaptan. The
other compounds in the Scentinel E mixture, isopropyl mercaptane and n-propyl mercaptane are
not analyzed. The total a degree of odorization is
calculated using the known composition of
Scentinel E.
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Instrument Settings
Column
CP-Sil 13 CB for TBM
Column temperature 40 °C
Carrier gas
helium, 250 kpa

Like the first column channel, optimized column
length, phase thickness and method parameters
ensures that other compounds in the natural gas
matrix does not co elute with TBM [figure 3].
Typical total analysis time for tert-butyl mercaptan
is approximately 100 seconds. Micro GC columns
are operated in isothermal mode. That means
there is no need to wait for column cool-down and
consecutive analysis can be started directly.
The instrument’s speed of analysis, shoe-box size
dimension and low carrier gas consumption
simplifies integration for process application and
mobile laboratories.
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Figure 3. Analysis of TBM in Natural Gas on CP-Sil 13 CB for TBM.
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Conclusion
• The advantage of Micro GC is its speed of analysis, typical total run for THT and TBM is
within 100 seconds.
• Corrective actions can instantly taken when out-of-spec odorant values are directly known.

To learn more about the Agilent 490 Micro GC visit
www.agilent.com/chem/microgc
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• Selected column chemistries, optimized column lengths and phase thickness guarantees
the odorants are separated for the natural gas matrix.
• Direct, on-site analysis eliminates sample shipping and storage, securing the integrity of the
sample.
• The Micro GC’s small form factor and low operational gas consumption enables easy
integration in process application and mobile laboratories.
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