
Analysis of Nitroaromatic Explosives

Energetic materials such as explosives have become an environmental concern due to some of their toxic
properties1,2.  The need for disposal of aging military munitions and an increased concern about their distri-
bution in the environment have become a priority for the United States Environmental Protection Agency.
There is a need for rapid analysis of these compounds in environmental samples.

Most explosive materials are nitrated compounds such as the Nitroaromatic and Nitroamine derivatives
shown in Figure 1.  The difficulty in their separation is due to their isomeric nature.  The standard test
method for the analysis of Nitroaromatic and Nitramine explosives in soil by high performance liquid chro-
matography (HPLC) has been published3.  The method specifies the use of two reversed-hase Columns
(C18 and CN) in series for the separation of seven relatively different explosive analytes.  The method offers
reliable and reproducible qualitative analytical measurements of each of the seven explosives in soil.  How-
ever, quantitative analysis requires baseline resolution of all the analytes of interest.

A new HPLC method developed using the SMT-TNT1 column has shown strong potential in resolution of
more difficult isomers of nitroaromatic explosives (Figure 1).  The chromatogram and experimental condi-
tions for the separation are shown in Figure 2.  This method ensures high resolution of the eight nitroaromatic
derivatives in eighteen minutes or less with a single column, and as such, may offer the possibility for a more
accurate quantitative analysis of explosives.

Column Specifications:
Particle: Spherical silica, 5 Fm
Pore Size: Proprietary
% Carbon: 22%
pH range: 1-12

*SMT wishes to thank Lewis Kansas of Geo-Center, Inc., NJ.,
for donation of the nitroaromatic explosives.
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4-Nitrodiphenylamine=4-NDPA

APPLICATION NOTE
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Diphenylamine=DPA

4,4N-Dinitrodiphenylamine=4,4N-DNDPA

N-Nitrosodiphenylamine=NNODPA

Figure 1.

Chromatographic Conditions
Column: SMT-TNT1 (250x4.6mm)
Mobile Phase: 55/45 ACN/water
Temp: 42EC
Flow: 1mL/min
Detector: UV/254nm

Figure 2.

1=4,4N-DNDPA
2=4-NDPA
3=2,4N-DNDPA
4=NNODPA
5=2,2N-DNDPA
6=2,4-DNDPA
7=DPA
8=2-NDPA

Minutes

2,4-Dinitrodiphenylamine=2,4-DNDPA


