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Table 1 The predicted and experimental densities

of 30 kinds of aromatic explosives

No. explosive name molecule formula p,,.. Pexp  error/ %
1 nitrobenzene CeHsNO,  1.364 1.205'% -13.20
2 1,3-dinitro-benzene CeH,N,0, 1.525 1.567°)  2.68
3 1,3 5-rinitro-benzene CoHyN; 0, 1.691 1.6887 -0.18
4 1-methyl-2 ,4-dinitro-benzene C,HgN,0, 1.487 1.5210" 2.24
5 2-methyl-1,35-trinitro-benzene C,H;N;0, 1.647 1.654"%  0.42
6 2 ,4-dimethyl-1,3,5-trinitro-benzene  CgH,N;0¢  1.609 1.690!37  4.79
7 trinitrophenol CeH;N;0, 1.716 1.7671"" 2.89
8  2-methyl4 ,6-dinitro-phenol C,HgN,05  1.517 1.486/"1 -2.09
9 3-methyl-2,4 6-trinitro-phenol C,H;N;0, 1.708 1.690°) -1.07
10 2 ,4-dinitroanisole C,HgN,O5  1.427 1.3411%  —6.41
11 2-methoxy-1,3,5-trinitro-benzene C,H;N;0, 1.647 1.610'" -2.30
12 2,4,6-trinitro-phenylamine CeH,N, 0, 1.695 1.762!" 3.80
13 2,3,4 ,6-tetranitro-phenylamine CeH;N;O4  1.847 1.867" 1.07
14 2.4 6-trinitro-benzene-1,3-diamine ~ CqHsNsO,  1.801 1.8371°1 ©1.96
15 2,4 6-trinitro-benzene-1,3 5-triamine  CeHgNgOg  1.947 11,9381 —-0.46
16 (2 4-dinitro-phenyl)-hydrazine CeHgN,O, 1.742 1.659!5)  -5.00
17 2,4 ,6-trinitrobenzoic acid C,H;N; 05 1.799 1.750°7  -2.80
18 1,2,3,4,5,6-hexanitro-benzene CeNgOp,  2.011 2.010"  -0.05
19 1,5-dinitro-naphthalene CoHgN,0, 1.525 1.610!" 5.28
20 1 ,8-dinitro-naphthalene CoHgN,0, 1.442 1.575[7  8.44
21 1,3,6,8-tetranitro-naphthalene CoH,N, 05 1.705 1.640"7 -3.96
22 2,4,6,2' 4’ ,6"-hexanitro-biphenyl C,H,N,O, 1.746 1.790!1 2.46
23 picryl-(2,4,5-trinitro-phenyl ) -ether  C;,H,N¢Oy3 1.700 1.700!"* 0.00
24 hexanitrodiphenyl surfide C,H,NoO,S 1.752 1,650 -6.18
25 hexanitrodiphenyl sulfone C,H,NsO0,S 1.778 1.8411") 3.42
26 2,4,6,2",4" 6'-hexanitro-stilbene CyHgNgOp, 1.690 1.740") 2.87
27 bis-(2,4,6-trinitro-phenyl ) -amine G, HsN; 0, 1.765 1.640"1  -7.62
28 N-methyl-2 4,6, N-tetranitro-aniline ~ C;HsNsOg  1.699 1.730!%" 1.79
29  N-methyl-2 34,6, N-pentanitro-aniline ~ C;H,NO,y  1.781 1.75412")  —1.54
30 2-amino-4,6-dinitro-phenol CeHsN;O5 1,708 1.7601%! 2.95
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Fig. 1 The Linear relations between the experimental

and predicted densities
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Table 2  The predicted and experimental densities
of 15 Kkinds of aromatic explosives
No. explosive name molecule formula p,,. Pep  error/ %

3,3"-bis(2,2',4,4",6,6"-hexanitro-

! stilbene ) CutoNipOy 1795 17407 -3.16
2 1,4,5 8-tetranitro-naphthalene CoH,N,Og  1.798 1.800'7)  0.11
3 1,2 ,4-trinitro-benzene CoH;N; 04 1.712 1.793'%! 4.52
4 1,4-dinitro-benzene CeH,N,0, 1.621 1.625'"7" 0.25
5 2-amino-4,6-dinitro-phenol CeHsN; 05 1.724 1.760'%  2.05
6 2-methyl-1,3-dinitro-henzene C,HgN,0,  1.488 1.538M1"  3.25
7 bis-(3-nitro-phenyl ) -amine C,HyN;0,  1.421 1.420'"7 -0.07
8  5-aminostyphnic acid CeH,N,O5  1.875 1.880'%*  0.27
9 'Z;ii-diamino—Z , 4, 6-trinitrobenzoic C, H N, 0, 044 18635 —4.35
10 2 ,4-dinitroaniline C¢HsN;0, 1.584 1.615%’ 1.92
11 2 ,4-dinitroresorcinol C¢H,N, 04 1.632 1.580'%) -3.29
12 2,2',4.4',6,6 -hexanitrobibenzyl ~ C,,HgNgO,,  1.723 1.78917  3.69

2,2'2" 44" 4".6,6',6"nonanitrot-

CigHsNgOg  1.832 1.780!7 -2.92
erphenyl

1, 3, 5-trimethyl-2, 4, 6-trinitro-
benzene

14 CoHgN; 05 1.602 1.48077 -8.24

15 2,4 ,6-trinitrophloroglucinol CeH;N; 0,4 1.833 1.730" -5.95
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High performance HTBCP binder and its application

Molecular Simulation on Properties of NEPE Propellant Binders

YAO Wei-shang, LI Qian, TAN Hui-min

( School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract; To prove the validity of molecular simulation technique, Synthia and Blends modules in Accelrys Materials Studio were

used to simulate steric hindrance parameter, Young’'s modulus, zero-shear viscosity and activation energy for viscous flow,

surface energy, and Flory-Huggins interaction parameter of the nitrate esters for polyester, polyether and polybutadiene type polyure-

thane binder. The simulation data are consistent with the reported experimental results and can supply references for designing new

propellant binder.

Key words: materials science; solid propellant; binder; molecular simulation
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Prediction of Density of Aromatic Explosives by Quantitative
Structure-property Relationships( QSPR) Method

LAl Wei-peng', LIAN Peng' ,WANG Bo-zhou',JIA Si-yuan', ZHANG Hai-hao' ,XUE Yong-giang®,PANG Xian-yong’
(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China;

2. Department of Applied Chemistry, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract ;. The eight kinds of descriptors were calculated by Gaussian98 and Cerius2 program packages on the basis of structure-prop-

erties, such as electron and space of substance. The descriptors include the dipole, the energy of the highest occupied molecular or-

bital (E,y, ), the energy of the lowest virtual molecular orbital ( E,,, ), molecular total energy (E), rotable bonds, the bond

length of the weakest R—NO,, Hbond donor and midpoint potential(V, ). The relationships between the densities of aromatic ex-

plosives and the eight kinds of descriptors were established by QSPR method in Cerius2 program package, and the correlative coeffi-

cient was 0.909. The average errors between the prediced and experimental densities were 3.33 and 2. 94 percent in the training set

constituted by 30 compounds and the predicting set constituted by 15 compounds separately.

Key words: physical chemistry; aromatic explosives; density; Quantitative Structure-property Relationships ( QSPR)



