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[ABSTRACT] In order to improve the applicability of poly ( azido-glycidyl ether) ( GAP) in solid propellants, a
P( GAP-ab-THF) block copolyether with alternating sequence was synthesized by nucleophilic substitution reaction of GAP
prepolymer with terminal p-toluenesulfonate-based-1,4-butanediols (BDO-OTs) , taking advantage of the better flexibility of
tetrahydrofuran (THF). Fourier infrared spectroscopy ( FTIR), nuclear magnetic resonance spectroscopy ( NMR) and gel
permeation chromatography ( GPC) were used to confirm the alternating arrangement of GAP and THF chain segments,
forming a novel alternating block molecular structure without traditional chain extenders. Glass transition temperature ¢, of
P(GAP-ab-THF) is -59.9 °C, which is significantly lower than that of GAP (7, = -45.0 °C) , indicating that the intro-
duction of THF units increased the flexibility of the molecular chains. Thermal decomposition properties of P ( GAP-ab-
THF) were investigated by differential scanning calorimetry (DSC) and thermogravimetric (TG) analysis. The results show
that peak pyrolysis temperature of P( GAP-ab-THF) is 253.5 °C, and it has excellent thermal stability.
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Tab. 1 Optimization of copolymerization conditions for P( GAP-ab-THF')

FEf n(GAP) @ n(BDO-OTs) : n(KOH) T(H FL{ﬁ ngl:)/ M, D H“LLEH/ 7 j /
1" 1.50 : 1.00 : 8.00 6 799 1.96 48 37.1
2¢ 1.85:1.00 : 8.00 12 1027 2.38 48 34.6
3* 1.85:1.00 :12.00 1 074 2.61 48 34.4
4* 1.85:1.00 :4.00 1 016 2.33 48 33.7
5% 1.25:1.00 : 8.00 1 661 1.78 48 40.3
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