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The results of measuring the time dependence of the concentration of trinitrotoluene (TNT) vapor
over its solid microconcentrations on the glass surface with a low TNT concentration on the sur-
face of 100 ng/cm? are presented. Such microconcentrations of traces are typical for the conditions
of anti-terrorist control of objects for the presence of TNT. The measurements were made using a
portable multicapillary gas chromatograph (GC) EKHO-V-IDTS (Russia) with TNT vapor concen-
tration. The threshold for determining the concentration of TNT vapor by the EKHO-V-IDTS gas
chromatograph corresponds to the modern level and is equal to 10~** g/cm®. Vapor sampling is
performed by a vortex sampling device (VSD), which is used in the anti-terrorist control of objects.
It is shown that the initial surface concentration of TNT traces of 100 ng/cm? on the glass surface
decreases to 12 ng/cm? in a time of 2.6 h due to evaporation into an open half-space under laboratory
conditions. The vapor concentration over the residual TNT concentration of 12 ng/cm? corresponds
to the GC sensitivity threshold for TNT vapor concentration equal to 10~** g/cm®.

KEY WORDS: solid traces on the surface, evaporation of solid traces, evaporation of
trinitrotoluene, evaporation time

1. INTRODUCTION

At present, the detection of objects containing explosives by analyzing traces of explosive vapor
on the surface of objects is widely used in anti-terrorist control (Satro-Paladin, 2019;
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FIG. 7: The resulting dependence of evaporation as measured in five experiments

of 74.5 min in a time of 2.6 h due to TNT evaporation into an open half-space under laboratory
climatic conditions. Above the surface TNT concentration of 12 ng/@TNT vapor concen-
tration of 10~1# g/cn?® can be recorded, which is equal to the threshold vapor concentration for
modern gas analytical detectors of objects containing TNT.

Evaluation of the TNT evaporation dynamics can be used to determine the time after which
TNT microtraces can be detected on the objects that have been in contact with TNT.

ACKNOWLEDGMENTS

This work was financially supported by the Comprehensive Program for Basic Research of the
Siberian Branch of the Russian Academy of Sciences (Project Nos. 0385-2018-0014, 0331-
2019-0029, and 0331-2018-0009). The authors are grateful to Irina I. Zasypkina for her help in
preparing the article.

REFERENCES

Baldin, M.N. and Gruznov, V.M., Portable Gas Chromatograph with Air as a Carrier Gas for Detecting
Traces of Explosives), Anal. Chem,, vol. 68, no. 11, pp. 1117-1122, 2013.

Gruznov, V.M., Baldin, M.N., Pryamov, M.V., and Maksimov, E.M., Determination of Explosive Vapor
Concentrations with Remote Sampling in the Control of Objekténal. Chem., vol. 72, no. 11, pp.
1155-1160, 2017.

Gruznov, V.M., Filonenko, V.G., and Shishmarev, A.T., Sampling and Sample Injection in the High-Speed
Gas-Chromatographic Detection of Organic Vapdrsinal. Chem., vol. 54, no. 11, pp. 1001-1005,
1999.

Gruznov, V.M., Filonenko, V.G., and Shishmarev, A.T., Express Vapour Entrapping of Substances from the
Air, Thermophys. Aeromech., vol. 7, no. 4, pp. 585-588, 2000.

International Journal of Energetic Materials and Chemical Propulsion



On the Evaporation Dynamics of Trinitrotoluene Micropdetc 25

Multichrom, LLC, Catalogue of Multicapillary Columns, accessed April 15, 2021, from http://mcc-
chrom.com/catalogue/, 2009.

Satro-Paladin, “Pilot-M1 Premium” Explosives Detector, accessed February 10, 2021, from https://satro-
paladin.com/catalog/product/37819/,2019.

Yuzhpolymetal-Holding, “Kerber-T": Handheld Detector for Explosives, Narcotics and Toxic Chemicals,
accessed January 19, 2021, from http://www.analizator.ru/production/ims/kerber-t/, 2018.

Volume 20, Issue 3, 2021



