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1. Experimental and Theoretical Study 
 

Ion Mobility Spectrometry (IMS) is an analytical method based on the movement of ions in gases. 

The sensitivity of the IMS depend on the effectiveness of the substance ionization, which may be 

increased by changing various measurement parameters, such as a shutter grid opening time, changes in 

temperature, or the presence of admixtures in gases flowing through the detector. Due to the selective 

detection of trace amounts of substances and a short time analysis, IMS is used mainly in the detection 

of chemical warfare agents, toxic substances and explosives materials [1]. 

 

Our work is devoted to the study of fundamental phenomena related to the operation of the IMS 

detector in the negative mode, in which ionization of the sample components occurs through electron 

capture (EC). This way of ionization is possible when nitrogen is the carrier and drift gas in the detector 

[2]. The IMS detector can be used not only as analytical tool but also to derive the basic parameter 

describing the EC - the capture rate constant. In these studies appropriate measurement systems are used 

for the introduction of samples into the drift section. The results of the experiments are drift time spectra 

containing characteristic signals. This group of methods, known as SWARM techniques, uses the 

interaction of swarm of ions or  electrons with analyte molecules in gases [3,4].  

 

The main aim of our research was to determine the optimal methods and parameters for conducting 

the SWARM experiment in the IMS detector. The tests were performed for two exemplary analytes: 

benzyl and benzal chlorides.  
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