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Kinetic Study on the Cationic Polymerization of Glycidyl Azide
Monomer(GAM) by Real-Time In-situ IR
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Abstract

We synthesized glycidyl azide monomer(GAM) as a monomer for polymerization of glycidy azide polymer(GAP)
which is a promising energetic prepolymer for a plastic-bonded explosive. Using quantitative real-tim in-situ
infrared(in-situ IR) spectroscopy, kinetic study on the cationic ring opening polymerization of GAM was carried
out. The reaction rate was obtained from monitoring the change of ether C-O stretching band(1050cm™) in series
IR spectra. The reaction was in accordance with the first-order reaction law for each of reaction temperature at
100/1 mole ratio of [GAM]/[BF;*ctherate]. In the ring opening polymerization of GAM, with ratio of [GAM)
[BFs*etherate] to equal 100/1 at various temperature, the activation parameters obtained from the evaluation of
kinetic data were AH*=14.34kcal/mol, AS=1231cal/mol - K and E.=14.89kcal/mol.

Keywords : Glycidyl Azide Monomer, Glycidyl Azide Polymer(GAP), Kinetics, Cationic Polymerization, Real-Time In-situ
IR Spectroscopy, Energetic Prepolymer
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Table 1. Polymerization temperature and corresponding
rate constant for GAM

Temp.(K) Rate Conversion

Ex. No. Constant Kes| at 40min
T T (1050em™) (%)
GAPO10 | 283 | 0.00353 0.0945 721
GAPO05 | 278 | 0.00360 0.0641 59.8
GAPO00O | 273 | 0.00366 0.0442 50.1
GAP-05 | 268 | 0.00373 0.0207 37.5
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Fig. 7. Arrhenius plot for polymerization of GAM
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GAPO10 17.83
GAPO05 17.76
14.34 -12.31 14.89
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GAP-05 17.64
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