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Method based on the use of negative temperature 
gradient for off-line AMC monitoring 

In the framework of the EMRP project MetAMC, CMI developed and tested a 
method based on the use of a negative temperature gradient for off-line analy-
sis of airborne molecular contamination (AMC) using gas chromatography 
(GC). The technique enhances the signal-to-noise ratio of GC analysis. 

Technical description 

AMC including benzene and toluene at a few ppb at most must be measured relia-
bly and accurately. However, a GC analysis cannot be done without application of 
pre-concentration and sample treatment techniques. Desorption of the compounds 
from adsorbents will unfortunately broaden peaks. Before injection onto the capil-
lary column, it is thus necessary to focus the analyte band to reach sharp peaks 
and to have a high signal-to-noise ratio. Smart focusing means to cool a selected 
area of the column. Cooling causes the analyte to spend more time in the station-
ary phase, which slows it down. The leading edge of the sample band will travel 
slower compared to trailing edge.  
For quantification, it is possible to use the GC technique with an FID (flame ioniza-
tion detector). FID instead of a mass spectrometer has the advantage of almost 
equal carbon atom response for all hydrocarbons except ethyne. Consequently, 
even not-calibrated compounds can be quantified. 

The foundation of the system is an enriching trap and a cryo-focusing column. The 
temperature of the enriching trap and cryo-focussing column is controlled by dip-
ping into liquid nitrogen and electric heating while pulling the columns from the liq-
uid nitrogen. The enriching trap is made as a “U” profile from ss-1/8” tubing and it is 
filled with Carbopack BHT. The cryo-focusing column in “U” shape is made of Ulti-
Metal WCOT CP7120. Subsequently, the gas sample is analysed on GC with FID. 

Advantages of the negative temperature gradient method 

‒ better resolution (signal-to-noise ratio) 
‒ possibility to use the GC technique with FID 

Economic significance 

AMC affect the product yield and inhibit the advance to smaller scale manufactur-
ing techniques. The effective implementation of AMC monitoring equipment can 
enable more cost efficient fabrication and fabrication of new, innovative products 
and thus increase the overall competitiveness. 
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