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Synthesis and Characterization of Poly(2,2-Bis(Azidomethyl)-1,3-Propylene

Adipateas as Energetic Binder

M. Rezaee, M. Shahidzadeh”
Maleke Ashtar University of Technology
(Received: 4/17/2016, Accepted:5/30/2016)

Abstract

Energetic Polyester polyols are used in high energy solid composite propellant as an alternative binder. In this research,
poly(2,2-bis(azidomethyl)-1,3-propylene adipate was synthesized from direct polycondensation reaction between an adipic
acid and 2,2-bis(bromomethyl)-1,3-propanediol. Then, azidation of polybromoester afforded polyazidoester as an energetic
polyester. Polyazidoester has been identified and characterized by FTIR, 'H-NMR, GPC, DSC and elemental analysis
methods. The result of GPC showed that the molecular weight of the synthesized polyester is about 5900 g/mol. The result
of TGA/DSC showed that the thermal decomposition of polyazidoester involved three steps. It is found that the first and
second steps were mainly correspond to the thermal decomposition of azidomethyl groups (CH2N3) to methylnitrene group
(CH:N:), and the third step was mostly correspond to the thermal decomposition of the remained polyester backbone. Also
for interpreting the dropping of glass transition temperature of azidoester, conformational analysis about two-O*-CH-
C(CH:Br);-CH>OH dihedral angles has been carried out by PM6 semiempirical calculation. The results have shown that
the activation energy of crankshaft motion of the polyester segments is reduced by substitution of brome with azide causing
lower Tg of polyazidoester comparred to polybromoester.

Keywords: 2,2-Bis(Bromomethyl)-1,3-Propanediol , Adipic Acid, Condensation Polymerization, Poly Azido Ester,
Binder.
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