


Introduction

The ChallengeThe Challenge

RDX Replacements should:

• be less sensitive than RDX

Eimpact = 7 J, Ffriction = 120 N

• show an equal or higher performance

Ddet = > 9000 m s-1, PC-J > 350 kbar

• be less toxic 

• be easily available
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BAM drophammer

BAM friction tester



Introduction

1. Ammonium dinitroguanidine (ADNQ)

2. Amino-nitro-guanidine (ANG)

3. Diaminouronium nitrate (DAUNO3)

4. Diamino-oxadiazolium 5-aminotetrazolate

5. Triaminoguanidinium dinitriminoazatriazolate

Possible CandidatesPossible Candidates
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Ammonium dinitroguanidine (ADNQ)
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Synthesis

Ammonium dinitroguanidine
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T.  Altenburg, T.  M. Klapötke, A. Penger, J. Stierstorfer, 
Z. Anorg. Allg. Chem. 2010, 636, 463-471.
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Ammonium dinitroguanidine

Structure and energetic properties

ρ = 1.735 g cm-3
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Sensitivities, Performance.

Stability in water, Synthesis

Ammonium dinitroguanidine



3-Amino-1-nitro-guanidine (ANG)

19.10.2010 8T. M. Klapötke



Guanidine chemistry
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Amino-nitro-guanidine
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ANG – Synthesis 
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Amino-nitro-guanidine
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ρ = 1.767 g cm-3

1.303 Å
1.320 Å

1.356 Å
1.333 Å
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Amino-nitro-guanidine

Structure and energetic properties
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Amino-nitro-guanidine

Facile and cheap synthesis, Sensitivities.

Compatibilities?



Diaminouronium nitrate (DAU-NO3)
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Synthesis

Diaminouronium nitrate
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Structure and energetic properties

ρ = 1.785 g cm-3

Diaminouronium nitrate
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Synthesis, Sensitivities, Thermal stability.

Performance

Diaminouronium nitrate



Diamino-oxadiazolium 5-aminotetrazolate 

(DAODH-AT)
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Synthesis

Diamino-oxadiazolium 5-aminotetrazolate
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DAODH-AT
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Energetic properties

ρ = 1.76 g cm-3

(gas-pycnometry)

Diamino-oxadiazolium 5-aminotetrazolate



19.10.2010 T. M. Klapötke 20

Performance, Insensitivity.

Thermal stability, Initiability?

Diamino-oxadiazolium 5-aminotetrazolate
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Triaminoguanidinium 

dinitriminoazatriazolate               

(TAG2-DNAAT) 



Synthesis

19.10.2010 22T. M. Klapötke

3,5-Diamino-1H-triazole

Triaminoguanidinium dinitriminoazatriazolate
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Energetic properties

ρ = 1.70 g cm-3

(gas-pycnometry)

Triaminoguanidinium dinitriminoazatriazolate
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Insensitivity, Thermal stability.

Performance, Synthesis.

Triaminoguanidinium dinitriminoazatriazolate
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