
Accepted Manuscript

Isothermal curing of the glycidyl azide polymer binder system by microcalorimetry

Jingjing Tao, Bo Jin, Rufang Peng, Shijin Chu

PII: S0142-9418(18)30863-8

DOI: 10.1016/j.polymertesting.2018.09.015

Reference: POTE 5613

To appear in: Polymer Testing

Received Date: 1 June 2018

Accepted Date: 11 September 2018

Please cite this article as: J. Tao, B. Jin, R. Peng, S. Chu, Isothermal curing of the glycidyl azide polymer
binder system by microcalorimetry, Polymer Testing (2018), doi: 10.1016/j.polymertesting.2018.09.015.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.polymertesting.2018.09.015


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Isothermal Curing of the Glycidyl Azide Polymer Binder System 

by Microcalorimetry 

Jingjing Tao, Bo Jin* , Rufang Peng* , Shijin Chu 

State Key Laboratory of Environmental Friendly Energy Materials, Southwest University of Science and 

Technology, Sichuan Mianyang 621010, China 

Abstract: Microcalorimetry was used to monitor the heat flow of the curing reaction between 

glycidyl azido polymer (GAP) and various isocyanate curatives. The curing kinetics was 

investigated in the temperature range 308.15-323.15 K, and the activation energy, activation free 

energy, activation enthalpy, and activation entropy of the curing reaction between GAP and 

polyaryl polymethylene isocyanate (PAPI) were obtained. The thermodynamic properties of the 

reaction were also studied by varying the amount of PAPI at 323.15 K. The rate constant slightly 

increased with the increasing content of PAPI. Moreover, a model function of da/dt = 

10-4.30(1-a)1.62 was applied to describe the curing reaction of the GAP-PAPI binder system at 

323.15 K. 
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1. Introduction 

In general, the efficiency and performance of plastic-bonded explosives (PBXs) and propellants 

depend on the surface area, physical feature, and mechanical properties of binders [1, 2]. As an 

energetic hydroxy-terminated azido polymer, glycidyl azido polymer (GAP) has been extensively 

studied to replace conventional inert binders, such as hydroxy-terminated polybutadiene (HTPB) 

and hydroxy-terminated polyether (HTPE), in the urethane reaction for PBX and solid composite 

propellants [3-6]. Hydroxyl functional groups of GAP undergo stoichiometric urethane reactions 

with a variety of isocyanates to form the polyurethane (PU) network, resulting in a product with 

excellent mechanical properties [7, 8]. Thus, understanding the cure rate and kinetics became 
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