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Table 1 Effect of different sulfuric acid-nitric acid ratio on the nitrogen content and uniformity of NC with high-nitrogen content
nitrification system/%
H,SO, : HNO i o,

No. H, 50, HNO, H,0 m(H,SO, 3) nitrogen conten/% 5

1 69.0 20.5 10.5 3.4 13.40 2.81

2 69.0 20.5 10.5 3.4 13.40 2.95

3 69.0 20.5 10.5 3.4 13.44 3.08

4 64.8 24.0 11.2 2.7 13.41 2.57

5 64.8 24.0 11.2 2.7 13.41 2.48

6 64.8 24.0 11.2 2.7 13.40 2.30

average nitrogen content = 13.4087% average nitrogen content = 13.3972% average nitrogen content = 13.4400%
35— magnification of average variance 5=2.81 35 magnification of average variance §=2.95 35 magnification of average variance §=3.08

30
25
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2 0 0
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Fig.3 Nitrogen content and its uniformity distribution graphs of NC with high-nitrogen

sulfuric acid-nitric acid
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Table 2 Changes of nitric acid and water content in mixed acid system of sulfuric acid-nitric acid for preparing NC with high-

nitrogen content

nitrification system*

changes of DS( Wy %)and content of components

m(H,SO, : HNO;) reaction HNO, H,SO, H,O (siuegsrzfuzz)n HZQ increased HN.O3 degresen! H,0 HNO,

degree /% /% /% (nitrogen dunn.g the durln.g Ye quality/per quality/per
content/%) reaction/per reaction/per

0 20.50 69.00 10.50 0(0) 0.00 0.00 52.50 102.50

15% 20.20 69.17 10.63 0.45(3.46) 0.50 1.75 53.00 100.75

30% 19.90 69.35 10.75 0.90(6.22) 1.00 3.50 53.50 99.00

3.4 50% 19.50 69.58 10.92 1.50(9.15) 1.67 5.83 5417 96.67

65% 19.19 69.75 11.05 1.95(10.93) 2.17 7.58 54.67 94.92

90.67% 18.63 70.08 11.29 2.72(13.40) 3.08 10.77 55.58 90.67

100% 18.47 70.17 11.36 3.00(14.14) 3.33 11.67 55.83 90.83

0 24.00 64.80 11.20 0(0) 0.00 0.00 56.00 120.00

15% 23.71 64.96 11.33 0.45(3.46) 0.50 1.75 56.50 118.25

30% 23.42 65.13 11.46 0.90(6.22) 1.00 3.50 57.00 116.50

2.7 50% 23.03 65.34 11.63 1.50(9.15) 1.67 5.83 57.67 114.17

65% 22.73 65.51 11.76 1.95(10.93) 2.17 7.58 58.17 112.42

90.67% 22.19 65.81 12.00 2.72(13.40) 3.08 10.77 59.02 109.42

100% 22.03 65.9 12.07 3.00(14.14) 3.33 11.67 59.33 108.33

Note: # 10 per cellulose, bath ratio (mass ratio) 50, assumption H,SO, quality unchanged.
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Fig.7 Longitudinal and lateral micrographs of NC based propellants with different nitrification uniformity
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Effect of Maturity and Nitrification Process of Purified Cotton on the Nitrification Uniformity of Nitrocellulose
with High-nitrogen Content

LIU Yan-hua', ZHANG Xin-fang', LI Lei', Ll Yong-hong', WANG Wen-jun', SUN Jun’, SHAO Zi-giang'

(1. Beijing Engineering Research Center of Cellulose and Its Derivatives, School of Materials Science and Engineering, Beijng Institute of Technology, Beijing
100081, China; 2. Qingyang Chemical Industry Corporation, Liaoyang 111002, China)

Abstract: To study the influence law of purified cotton quality and nitrification process on the nitrification uniformity of nitrocellu-
lose (NC) with high-nitrogen content, purified cottons with different maturity were nitrified via H,SO,-HNO,-H,O system, and
NC with high-nitrogen content was prepared by changing sulfuric acid-nitric acid ratio and nitrification time. The nitrogen content
and nitrification uniformity of NC were measured by polarizing microscope. The influence law of different maturity and nitrification
processes on the nitrogen content and nitrification uniformity of NC with high-nitrogen content was discussed. At the same time,
typical gun propellants were suppressed via. gelatinization of NC with different uniformity, and the microstructure of the lateral
cross sections of the corresponding granules was compared. Results show that the nitrification uniformity of NC prepared from puri-
fied cottons with high maturity is better than that of low maturity products. NC prepared by low sulfuric acid-nitric acid ratio as 2.7
has higher nitrogen content and better nitrification uniformity. Using purified cotton of maturity as more than 70% as raw material ,
the nitrification uniformity index-variance of prepared NC is about 2.3. When nitrification time is about 30 mins, the nitrification
effect is the best, the prolongation of nitrification time only has a little effect on the nitrogen content, but the uniformity decreases.
So through the control of sulfuric acid- nitric acid ratio in the nitrification system and nitrification time, using purified cotton of high
maturity as raw material, the NC with better uniformity can be obtained and the gelatinized extrusion molding quality of high-uni-
formity NC-pressed single-base propellant is significantly improved.

Key words: nitrocellulose( NC) ; nitrification process; maturity; nitrification uniformity; gun propellants
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