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voltammetic DETECTION of both nitroaromatic and cyclic nitroamine EXPLOSIVEs ON new family of CHEMICAlLy MODIFIED ELECTRODES
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Explosive detection is one of important instruments in anti-terrorism war [1]. Main part of common militare explosives consist from  nitro-aromatic compounds (TNT, DNB, all isomers DNT, PA and similar) (NAC), cyclic nitroamines (RDX and HMX) (CNA) and its combinations [1].     

Electrochemical methods are very sensitive and not expensive and can be easy used for field detectors and remote control systems. S. Singh [1] in this review (sensors application in explosives detection) noted, that electrochemical sensors now are one of the most prospective in the field [see also references 20-29 in the review].

J. Wang [2] reported that carbon nanotube-modified GC electrode application to TNT in adsorptive voltammetric regime shows linear response in 0.1-1 ppm ramge (2 min deposition). J. Wang [3] also reported of 2,3 dimethyl-2,3-dinitrobutane (DMNB) detection in the range 0.3-3 ppm. Chen [4] suggested a disposable sensor for TNT detection in 0.2-20 ppm range. Zhang [5] described SiO2 nanosperas modifies GC electrode sensitive to nitroaromatic explosives.

In general researchers focused on electrochemical detection of NAC. At the same time there is practical nessesery to detect both NAC and CNA groups in single cycle. Ours work focused on chemically modified electrodes (CME) based on aromatic (cyclic) amines and amides. The compounds have affinity to negative charged C-NO2 groups. Results of experimental work of nitroaromatic (C-NO2) detection on ppb level on CME electrodes modified with aniline and its derivate solutions in organic solwents are shown in [6]. In the process of experiments we found that some of cyclic amines are very sensitive also to cyclic nitroamines (N-NO2) groups. This observation allows us to develop method of simultaneous electrochemical reduction both nitroaromatic and nitroamine explosives in single cycle. In this experiments oxygen reduction signal can misrepresent detection result, because oxygen concentration is more that 1000 fold higher than target concentration. We found conditions allows to separate NAC sygnal from oxygen sygnal and from CNA sygnal [7-8].

The present improved method of trace NAC and CNA detection included new chemical modified carbon electrode (CMCE) specifically sensitive to NAC/CAN, and the mix water-organic background electrolyte with pH 9.0 – 10.5 separated NAC analytical signal (TNT - about -0.5 V vs Ag/AgCl) from oxygen reduction peak (about -0.7 V) and from CNA  (RDX- about -0.95 V) analytical signal.   

Calibration curves shows good concentration dependence of TNT peak current in the mix background solution on CMCE in the range 10 – 75 ppb with the sensitivity S=0.33 mkA/ppb and RDX peak in range 40 - 100 ppb with the sensitivity S=0.17 mkA/ppb.

We acheaved analogous results with such NAC as DNT and PA and with CNA compound HMX. This result was the base for development of "Medis-El" prototype explosive detector EED-M.
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