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Study on Synthesis of New Insensitive Propellants Based on

Microwave Continuous Flow Reactor

WANG Jinyu, XUE Tian", ZOU Shuai, WANG Xinxin,
WANG Aihong, YANG Qingin
(61699 Unit of People's Liberation Army of China, Yichang 443200, China)

Abstract: Microwave continuous-flow reactors are a valuable alternative to conventional reactors for
accelerating chemical reactions. Conventional preparation methods of polycondensation reaction has
disadvantages of high energy consumption, long production time and pollution. Therefore, to explore the
process of preparing insensitive propellant by microwave flow reactor method. In this paper, a
microwave continuous flow reactor was designed for the synthesis of new insensitive propellants. The
polycondensation reaction of adipic acid and 2-ethyl-2-nitro-1,3-propanediol was carried out in a
microwave continuous flow reactor. The temperature, microwave power, flow velocity and process time
was explored. The structure was characterized by FT-IR and NMR. Compared with conventional
synthesis and “closed” microwave-assisted synthesis, the results showed that microwave continuous flow
reaction can effectively shorten the reaction time, improve efficiency and processing capacity. TGA
results showed that the thermal decomposition temperature of polyester desensitizer was above 300 C,
the thermal stability was better.

Keywords: microwave flow reactor; insensitive propellant; polycondensation reaction; process; synthesis
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Figure 1 The process of synthesizing poly(2-ethyl-2-nitropropanediol adipate) by microwave continuous flow
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Figure 3 Effect of process conditions on polycondensation reaction
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Figure 5 FT-IR spectrum of
poly(2-ethyl-2-nitropropylene glycol adipate)
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