






Mass spectroscopy

Compounds enter the ion source and are  

ionized and fragmented by using a high-

energy electron bombardment. The ions are 

extracted from the source with an electric 

field and fed into the mass analyzer (see 

figure 1).  

By applying electric fields, ions with a 

certain mass to charge ratio can reach the 

electron multiplier. The fragmentation pattern 

measured is characteristic for each molecule,  

making identification possible (figure 2).

Example 1: Process gases 

It is not always possible to bring the process 

that needs to be analyzed to the laboratory.  

If, for example, gases used in a semi-

conductor process should be analyzed, it is 

important that the process in which they are 

used is not interrupted. So-called adsorption 

tubes (see frontpage image) enable on-site 

sample collection. In that way, in-situ studies 

with increased sensitivity are possible in 

exhaust pipes and process lines. By trapping 

a large volume of gas (typically several liters), 

detection limits in the ppt-range can be 

obtained.  

Example 2: Cleanroom air

The presence of airborne molecular 

contamination (AMC) in cleanroom air can 

have a negative effect on the achieved yield. 

To assess the level of AMC in a cleanroom 

several samples are taken using adsorption 

tubes and sent to the laboratory for analysis. 

At the laboratory, the adsorption tubes are 

desorbed at elevated temperature and the 

organic contamination present is analyzed 

using GC-MS (figure 3). Typically, over 100 

different compounds are detected, including 

compounds like cleanroom solvents (acetone, 

ethyl acetate etc.) and large hydrocarbons. 

Quantification of the obtained data yields the 

exact composition of the gas/cleanroom air.
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Fig. 3: Chromatogram of cleanroom air.  

Some of the characteristic peaks are indicated:  

1= ethanol, 2= acetone, 3= ethylacetate, 

4= cyclohexanone, 5= dodecane.

Fig. 2: Mass spectrum depicting the characteristic 

fragmentation pattern of ethyl acetate (C4H8O2) with at 

Mw=88.05 g/mol the molecular (non-fragmented) ion.


