Gas chromatography

Thermal conductivity
detector

Analyze with the GGTCD

Gases

HiQ® product program

> HiIQ® A Member of ‘ A A
The Linde Group G

Gas Chromatography.
Thermal Conductivity Detector

Information about gas chromatography in general can be found in the application sheet “Gas
Chromatography” (GC).

The Thermal Conductivity Detector (TCD) is truly a universal detector and can detect air, hydrogen, carbon
monoxide, nitrogen, sulfur oxide, inorganic gases and many other compounds. The TCD is a non-specific and
non-destructive detector. For most organic molecules, the sensitivity of the TCD is lower compared to the
Flame lonization Detector (FID.)

The TCD is based on the principle of thermal conductivity which depends upon the composition of the gas.
The sample components in the carrier gas pass into the measuring channel. A second channel serves as a
reference channel where only pure carrier gas flows. Electrically heated resistance wires are located in both
channels. The difference in thermal conductivity between the column effluent flow (sample components

in carrier gas) and the reference flow of carrier gas alone, produces a voltage signal proportional to this
difference. The signal is proportional to the concentration of the sample components.
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Chemically active compounds like acids and halogenated compounds should be avoided when using TCD since
they can attack the fi lament (wires) and thereby change the resistance and permanently reduce the detector
sensitivity. Oxidizing substances, such as oxygen, can also damage the filament, and a leak free environment
should be maintained.

For an optimal and proper response of the TCD, there are a couple of critical factors:

- Temperature of the detector block

- Flow rate of the carrier gas and the reference gas

- Resistance of the filaments

All these factors must be optimal to obtain a representative TCD response.

In the GGTCD the carrier gas is both used to transfer the sample through the column and into the TCD-
detector, and as a reference gas. With the GGTCD the reference gas and the detector gas must be the same as
the carrier gas. As for any GCs the carrier gas must be inert and may not be adsorbed by the column material.
Helium is typically used as the carrier gas for the TCD because of its high thermal conductivity. However,
nitrogen, argon or hydrogen are also used as carrier gases with GGTCD. The choice is dependent on the
substances in the sample. A TCDdetector works best when there is a large difference in thermal conductivity
between carrier gas and sample.

Like all chromatographic analytical processes, gas chromatography is a relative method, i.e. calibration with a
standard mixture is required, both to check linearity and as calibration for the sample.

The HiQ® product program offers a wide range of pure gas qualities, calibration mixtures and equipment as
well as components that fulfi Il the demands concerning analytical techniques such as GGTCD.
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More information

To obtain optimal analytical results, AGA recommends the following gas qualities for the GGTCD analysis:
Instrument helium 4.6 or product code 2057
Instrument nitrogen 5.0 or product code 2093
Instrument argon 5.0 or product code 2007
Instrument hydrogen 4.5 product code 2056

Instrument He 4.6 Instrument N, 5.0 Instrument Ar 5.0 Instrument H, 4.5

0, =5ppm =3 ppm =2ppm =5ppm
C.Hn <1ppm <1 ppm < 0.2 ppm

H,0 <5ppm <3 ppm <3 ppm <5ppm
N, <5ppm

Product code 2057 2093 2007 2065

Higher purities are also available for analysis where a higher specifi cation is needed due to the nature of the
sample and analysis. You will find it in the HiQ® product program.

HiQ® REDLINE central gas supply systems for inert and non-reactive gases. Group green for single gas supply
panels designed for pure gases and mixtures.

Group blue for single stage supply panels with internal purging designed for high purity gases and mixtures
including flammable gases.

Many GCs have inlet valves with built-in requlators for the carrier gas and the reference gas. A single stage
HiQ® REDLINE regulator C200/1 is then recommended. When high sensitivity is required and for calibration
gases we recommend HiQ® REDLINE two stage requlator, C200/2 to ensure a stable secondary outlet pressure
of the gas. €200 requlators can be plain or equipped with a shut-off valve (type A) or a needle valve (type B).
For GGTCD we recommend a €200 reqgulator in brass with a shut-off valve.

Outlet pressure

HiQ® REDLINE bar psi Product code

Single stage (200/1 A, brass 0.2-3 3-45 3100
Single stage (200/1 A, brass 0.5-6 8-85 5467
Two stage (200/2 A, brass 0.2-3 3-45 5482

Please look into our HiQ® catalog ‘Biotech, Chemical, Petrochemical & Pharmaceutical’, look into our web site,
http://hig.aga.com, or contact your local AGA sales representative.

Sweden, AGA Gas AB, Phone +46 (0)8 706 95 00, Fax +46 (0)8 628 23 15, www.aga.se
Finland, Oy AGA Ab, Phone +358 (0) 10 2421, Fax +358 (0) 10 242 0311, www.aga.fi
Norway, AGA AS, Phone +47 23 17 72 00, Fax +47 22 02 78 04, www.aga.no
Denmark, AGA A/S, Phone +45 32 83 66 00, Fax +45 32 83 66 01, www.aga.dk
Iceland, ISAGA ehf., Phone +354 577 3000, Fax +354 577 3001, www.aga.is

Estonia, AS Eesti AGA, Phone +372 6504 500, Fax +372 6504 501, www.aga.ee

Latvia, AGA SIA, Phone +371 7023900, Fax +371 7023901, www.aga.lv

Lithuania, AGA UAB, Phone +370 5 2787788, Fax +370 5 2701191, www.aga.lt
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