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Table 1 The ratios of different degrees of
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position

ratio

G, Cs Cs
0.275 —OH —OH —OH
0.025 —OH —OR —OH
0.175 —OR —OH —OH
0.025 —OR —OR —OH
0.275 —OH —OH —OR
0.025 —OH —OR —OR
0.175 —OR —OH —OR
0.025 —OR —OR —OR
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Table 3 Measured results of sample’s molar
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degree of substitution (MS)

MS
cellulose ether

Chem. GC
HEC 1.04 1.03
HPC 0.97 0.98
GEC 1.05 1.01
Cr, 0, 24.62 23.04 .33.94 36.82
CrB, - 29.18 46.14
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cal. exp. cal. exp. cal. exp.
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NGEC 13.38  13.21 364.4 375 4.106 1.66
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Molecular Design and Synthesis of Hydroxyalkyl Cellulose Ether Nitrate

as Novel Energetic Adhesive

SHAO Zi-giang, ZHANG You-de, YANG Fei-fei, Li Shao-yi, WANG Ji-xun

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

Abstract: In order to explore the relationship between structure and properties of hydroxyalkyl cellulose ether nitrate, molecular

structures of nitrate ester of hydroxylethyl cellulose ether (NHEC) ,nitrate ester of hydroxylpropyl cellulose (NHPC) and nitrate es-

ter of cellulose glycerol ether (NGEC) with molar substitution (MS) of 1 were simulated by using Synthia module of Materials

Studio, and their performances of nitrogen content, glass transition temperature and Young's modulus were predicted. The titled

etherified products with MS of 1 and nitrates with maximum nitrification degree were synthesized, and the conditions of synthesis were

determined. The mass ratio of HNO, to organic solvent is 50 to 50 in nitrification system,and the mass ratio of cellulose ether to

nitrification system is 1 to 50,and the reaction temperature and time are 22 °C and 30 min respectively. Some relevant properties of

the products were measured by elemental analysis, tensile test and dynamic mechanical thermal analysis. Although there are some

deviation between the results estimated by Synthia and the measured besides the larger error on the prediction of Young’s modulus,

the results show that performances trends Ej ycpc) > Eo ey > Eo (nire) predicted by Synthia module have agreements with

experiments. It indicates that the molecular simulation by Synthia module is qualitative in analysis of the system.

Key words: materials science; energetic adhesive; cellulose ether nitrate; molecular design; etherification; nitration



