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Table 1 Properties of NC, DIANP and NG by molecular dy-

namics simulations

parameters Ntes Vo on/nm? « mol™ §/)V% « cm™"?
NC 8 167.28 19.71
DIANP 1 157.87 22.29
NG 1 140.37 24.83

Note: Ny, is number of beads for coarse-grained Gaussian chain, Vs

molar volume of one of the monomers, § is solubility parameter.
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Table 2 Solubility parameters of NC, DIANP and NG

parameters Ctb , o 1 L % , ; 3 ; ;
/J . cm /J - cm /J1/z . Cm—j/z /JWZ . Cm—S/z

NC 388.85 19.71 13.09 14.74

DIANP 496.87 22.29 13.33 17.86

NG 616.53 24.83 17.80 17.31

Note: CED is cohesive energy density parameter ,52=82+82, 6 is Electrostatic

component, §, is van der Waals component.
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Experiment and Simulation on Plastication of NC by DIANP

Ql Xiao-fei, YAN Qi-long, LIU Meng, HU Mi
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The rate and quality of plasticizing for 1,5-diazido-3-nitrazapentane ( DIANP) and nitroglycerine (NG) on nitrocellu-
lose (NC) were compared using dynamic rheology and scanning electron microscope technologies. The solubility parameters of
DIANP, NG and NC, and diffusion coefficients of DIANP and NG in NC matrix were calculated by molecular dynamics simula-
tions. Meanwhile, the mesoscopic structure of NC/DIANP and NC/ NG blend systems were established by mesoscopic dynamics
simulations. Results show that DIANP has a larger diffusion coefficient (2.24x107"° m* + s7') than that of NG (1.39x10™"m’ « s™')
in NC matrix. Compared with NC,DIANP has a better plasticizing quality . The microscopic structures of the two blend systems a-
bove are in good agreement with the mesoscopic dynamics simulations results. Besides, the theoretical results of solubility parame-
ters reveal that DIANP and NG have similar intermolecular force, whereas NG has almost the same type of intermolecular force
with NC.
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