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behaviors of NG in polyurethane

Influences of structure of diisocyanate on diffusion
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Molecular Dynamics Simulation of the Diffusion Behaviors of NG in Polyurethane

WANG Xiao'?, YAO Da-hu'’, BAI Sen-hu’, WANG Cun-dong’, HE Yu-xin'’, ZHANG Yu-qing'~’

(1. School of Chemical Engineering and Pharmacy, Henan University of Science and Technology, Luoyang 471023 ,China; 2. Key Laboratory of Polymer Sci-
ence and Nano-technology, Henan University of Science and Technology, Luoyang 471023, China; 3. Liming Research Institute of Chemical Industry, Luoyang
471001, China; 4. School of Chemical Engineering and Environment, North University of China, Taiyuan 030051, China)

Abstract. The influences of temperature, content of nitroglycerin(NG) , structure of diisocyanate on the diffusion behaviors of NG
in elastomeric polyurethane were investigated by the molecular dynamics method with COMPASS ( Condensed-phase Optimized
Molecular Potentials for Atomistic Simulation Studies) force field. The mixed models of NG and different elastomeric polyurethane
were also constructed and optimized. The mean square displacement of NG in mixtures was obtained by the molecular dynamics
simulation of NPT ( constant-temperature, constant-pressure ensemble) and NVT ( constant-temperature, constant-volume ensem-
ble). The diffusion coefficients were obtained by the Einstein equation. The results show that the order of magnitude of diffusion
coefficients of NG in elastomeric polyurethane reaches 10 ™® cm’ - s™', which is in agreement with experiment. The diffusion
coefficients increase with the increasing of chain flexibility, and increase slowly when the temperature belows 308 K and then
increase quickly. At meanwhile, the diffusion coefficients decrease slowly at first, and quickly when the content of NG exceeds
14% .
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