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Fig. 1 The effect of concentration of nitrating agent on the

nitrogen content of nitrating products( MS,;,c =1)
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Fig.2 The MS of DHPC on the nitrogen content of

nitrating products (myyo,/Mepyc, = 1)
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%&1 NDHPC 5 NC ZEMHMBHHERERT L
Table 1 The results of stability and solubility of NDHPC and NC( C*)

No. MS nitrogen content/ % The degree of stability/NO, ml - g~ solubility in acetone
¥ 0.54 12.91 2.33 rapid dissolving process/vitreous state
NDHPC 2 0.69 12.78 2.27 rapid dissolving process/vitreous state
3112 13.11 2.43 rapid dissolving process/vitreous state
4% 1.69 12.78 2.32 rapid dissolving process/vitreous state
NC ¢t 0.00 12.16 2.30 rapid dissolving process/vitreous state

%2 NDHPC 5 NC j#id BDP NG &% [R5 F /1 RERT EE
Table 2 The mechanical properties of the film of NDHPC and NC plasticized with BDP or NG

sample nitrogen content/ % sample/plasticizer o,/MPa o,/MPa o,/MPa e,/ %
127.234 94.153 58.528 6.721
, 111.966 109. 421 55.983 5.556
C*NC(GJB-3204) 12.20% 2/1(mye/ Mg )
100.770 90. 503 56.032 6.017
113.323 98.026 56. 848 6.098
134. 868 129.779 72.523 24.333
139.958 138. 687 90.336 22.673
2/1(m /m
Cmone/ mMone ) 141.230 80.158 61.072 28.612
s 138.685 116.208 74. 644 25.206
NDHPC-2 13.11%
150. 241 116.72 68. 431 23.012
2/0.7/0.3 142.470 111.762 70. 432 22.004
(Mxpppc/ Myg/ Mpgp) 151.231 121.098 61.221 26.771
147.982 116.494 64.221 22.928
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The Synthesis and Characterization of Nitric Acid
Ester of Dihydroxypropyl Cellulose

SHAO Zi-giang', WANG Fei-jun', YANG Fei-fei' , ZHAO Feng-qi*, TAN Hui-min'
(1. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract ; Cellulose ether nitrate as novel energetic adhesive for solid propellant was synthesized. Etheri-
fying agent was synthesized by reacting 3-chloro-1,2-propanediol with NaOH. Dihydroxypropyl cellulose
was prepared by consecutive alkalification, etherification, filtration, neutralization and purification. Nit-
rodihydroxypropyl cellulose ,which was a new type of high-energetic adhesive for solid propellant , was syn-
thesized with dichloromethane-nitric acid system as the nitrating agent. The products’ structure , nitrogen
content , degree of stability and mechanical properties was analyzed. The results indicated that the nitrogen
content of nitrodihydroxypropyl cellulose could reach 13. 11% ,the degree of stability could reach 2.3,
and the mechanical properties of the products were better than that of NC with nitrogen content 12.2% .
Key words: polymeric material ; solid propellant; nitric acid ester of dihydroxypropyl cellulose ; energetic

adhesive ; property
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