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Ex�los�ves� Sens�t��ers� Stab�l��ers� Fresh�Inh�b�tors� Plast�c��ers� De�radat�on�Prod�cts

Nitrocellulose Trinitrotoluene (TNT) Diphenylamine 2, 4-dinitrotoluene  Diethyl Phthalate 2-Nitrodiphylamine (2-NDPA)

Nitroglycerine Pentaerythritoltetranitrate Methyl centralite Nitroguanidine Diethyl Phthalate 4-nitrodiphenylamine (4-NDPA)

Nitroguanidine                       -- Ethylentralite Nitroguanidine -- 2,4-Nitrodiphylamine (2,4-NDPA)

Cyclonite (RDX)                       -- -- -- -- N-nitrosodiphenylamine (N-NDPA)

Octogen (HMX)                       -- -- -- -- 2-amine-4,6-dinitrotoluene (2-ADNT)

2,4-dinitroanisole (DNAN)         -- -- -- -- 4-amine-2,6-dinitrotoluene (4-ADNT)

 
Table 1 Organic additives found in modern smokeless gun-propellant

Sl. No. Curve Rate of Flow Mobile Phases (Water) Mobile Phases (Methanol) Run Time (in Mins.)
  (mL/min) (+0.1% v/v formic acid) (+0.1% v/v formic acid) (in Mins)

1 6 0.8 70% 30% 0.00

2 6 0.8 14.8% 85.2% 12.00

3 6 0.8 70% 30% 15.00

4 6 0.8 70% 30% 17.00

Table 2 UPLC Gradient Conditions 6



F�g�re 1: 
Fig 1. Chemical structure of ethylcentralite (EC), methyl-

centralite (MC), Dimethylphthalate (DMP), diphenylamine 
(DPA) and n-nitrosodiphenylamine (N-nDPA). Source: R.Betz, 

T.Gerber, H.Schalekamp, Acta Crystallographica Section 
E: Structure Reports Online, 2011, 67, o827, DOI: 10.1107/

S1600536811008294








