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Abstract

Energetic nitramine containing cyclotriphosphazene which include 1,1,3,3,5,5-tris-spiro(N,N"-
dinitroethylenediamino)cyclotriphosphazene, 1,1-spiro(ethylenediamino)-3,3,5,5 -bis-spiro(N,N'-
dinitroethylenediamino)cyclotriphosphazene, 1,1,3,3 -bis-spiro(N,N'-dinitroethylenediamino)-5, 5-
dichloracyclotriphosphazene, 1,1,3,3-bis-spiro(N,N'-dinitroethylenediamino)-5,5-
difluorocyclotriphosphazene, 1,1-spiro(N,N"-dinitroethylenediamino)-3,3,5,5 -bis-spiro
(ethylenediamino)cyclotriphosphazene, 1,1-spiro(ethylenediamino)-3,3-spiro(N,N'-
dinitroethylenediamino)-5,5-dichlorocyclotriphosphazene, 1,1 -spiro{ethylenediamino)-3,3-spiro(N,N'"-
dinitroethylenediamino)-5,5-difluorocyclotriphosphazene, 1,1-spiro(N ,N'-dinitroethylenediamino)-
3,3,5,5-tetrachlorocyclotriphosphazene, and 1,1-spiro(N,N"-dinitroethylenediamino)-3,3,5,5-
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