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ABSTRACT

Plasticizers play roles in increasing plasticity or fluidity during mixing. Representative plasticizers are
DOS, DOA, IDP and BTIN. In particular, BTTN is an energy plasticizer that helps propellant
performance and is widely used. However these compounds are sensitive relatively. So, in order to
develop insensitive energetic plasticizer, synthesis of one of the derivatives of triazole, 4,5-bis (azido
methyl)-(1-butyl)-1,2,3-triazole (1-DABTR), was studied. Also, the compound was characterized by NMR,
IR spectroscopy, and physicochemical properties such as glass transition temperature, melting point,
decomposition temperature, density, viscosity and impact sensitivity were measured. In addition, the
heats of formation (AHf) of 1-DABTR was also calculated using Gaussian 09.
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Fig. 1 Synthesis of 1-DABTR.
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Fig. 2 New synthesis method of 1-DABTR.
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Fig. 3 Mechanism of triazole.
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Fig. 4 IR spectrum of 1-DABTR.
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Fig. 5 '"H NMR spectrum (DMSO-dg) of 1-DABTR.
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Fig. 6 C NMR spectrum (DMSO-ds) of 1-DABTR.
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Fig. 7 Isodesmic reaction of 1-DABTR.
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Table 1. Physicochemical properties of 1-DABTR.

c J T T’ Tae" | Density” AH AH¢ | Viscosity? Is®
ompoun ° o o - K -
P [C] | [C] | [C] | [gem?] | [k mol"] | [K g] [cP] Ul
1-DABTR -86 - 190 1.18 795 3.35 25.36 8.78
BTTN -70 -27 154 1.52 -398 -1.65 59 1.00
Glass transition, melting and thermal decomposition temperature under nitrogen gas (DSC, 10°C min ). "Density meter (25 °C). ‘Heat of

formation (calculated via Gaussian 09). “Micro viscometer (25 °C). “Impact sensitivity (measured via BAM drop hammer).
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