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Table 1 Effects of NMMO/THF molar ratio on polymerization

n(NMMO) /n(THF) GPC

Q

cyclic /(mg KOH/g)

feed ratio NMR result M, M, /M, oligomers/%

100/0 100/0 3210 1.56 2.2 31.46
85/15 86/14 3280 1.45 0.9 31.30
70/30 69/31 3370 1.39 0.5 31.13
50/50 52/48 3450 1.32 0.2 30.08
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Table 2  Effects of reaction temperature on polymerization
n(NMMO)/n(THF) GPC o
T/°C cyclic !
M, MM, Y /(mg KOH/
NMR result " W oligomers/ % (mg 8)
30 58/42 3440 1.57 0.2 29.19
15 54/46 3460 1.43 0.1 29.35
0 52/48 3450 1.32 0.2 30.08
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Table 3 Effects of the molecular weight on polymerization
n(NMMO)  GPC o ol
7/°C  /n(THF) ; v yie
M, M, /m, <yelic /(mg KOH/g) /%
NMR result oligomers/%
2500 52/48 2460 1.21 0.2 43.55 61.3
3800 51/49 3650 1.34 0.2 28.74 70.6
5600 52/48 5248 1.41 0.3 20.31 79.6
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Synthesis and Characterization of Copolyether of 3-Nitratomethyl-3-methyloxetane and Tetrahydrofuran

MO Hong-chang, LU Xian-ming, LI Na, XING Ying, HAN Tao, LI Lei, ZHANG Zhi-gang
(Xi'an Modern Chemisiry Research Institute, Xi'an 710065, China)

Abstract: The energetic copolyether of 3-nitratomethyl-3-methyloxetane and tetrahydrofuran was synthesized using boron
trifluoride etherate (BF, - Et,O) and 1,4-butanediol as an initiator system for the cationic ring-opening polymerization. The effects
of reaction conditions were discussed, and the molecular weight could be controlled. The copolymer was characterized by IR,
"H NMR and '* C NMR respectively. Meanwhile, the differential scanning calorimetry ( DSC) show that the glass transition
temperature of copolymer is —55.3 °C, the peak temperature of decomposition is 214.1 °C.

Key words: polymer chemistry; energetic binder; cationic ring-opening polymerization; copolyether; 3-nitratomethyl-3-methyl oxetane
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