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Table 1 Results of nitrogen content distribution of different grade NC synthesized in two nitration systems
NC HNO, /H,S0,/H, O nitration system HNO, /CH, Cl, nitration system
40 351
35 1
301
30 1
o o 251
g 1 2]
2_
E 2 £ 0
] S 154
grade B € 151 g
10 o107
5 54
. 0_
126 128 130 132 134 136 138 14.0 142 144 126 128 130 132 134 136 138 140 142
N content / % N content/ %
n, =3.4, wH20:10.5%; N% =13.3992% , 6=3.12 n,=52/48; N% =13.4405%, 6&=2.59
35 1 40
30 1 35 1
25 30 1
g 29 g 2
5 E o
5 15- g 20
grade A é‘;_’ 10 4 8 151
5 10
01 o
18 120 122 124 126 128 130 132 134 0 0a 126 128 130 132 134 136
N content / % ' ' . Noontent/% . I
n =3.2, wH20=15.8%; N% =12.7532%, &=1.89 n,=40/60; N% =12.7990%, &=1.56
35 1 40 1
30 351
25 1 30 1
» _
g 201 3 %
5 151 2 2]
grade C ;?;_’ 10 - £ 157
5] 10 1
0 o
18 120 122 124 126 128 130 132 134 01-2.2 124 126 128 130 132 134 136
N content / % N content / %
n =3.2, wH20=16.5%; N% =12.6234%, 6&=1.67 n,=35/65; N% =12.6228%, &=1.39
60 1 65 1
50
o 407 2
& &
€ £
? 30 1 E
- =
grade D & 20 u‘qej
10 1

120 122 124 126 128 130 132 134
N content / %

n =2.5, wy=17.5%; N%=11.8789%, 6=1.59
2

120 122 124 126 128 130 132
N content / %

n,=30/70; N% =11.8203%, 6&6=1.18

Note: n; is mass ratio of HNO; and H,SO,. n, is mass ratio of HNO; and CH,Cl,, Wh,o is content of H,O, and 3§ is uniformity of N distribution.
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Fig.2 Cellulose beam structure of softwood before and after steam explosion treatment under different pressure
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Table 2
solubility of NC
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3.4 NIEX BZK.DRNCEBERM
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Degree of polymerization of softwood fiber before and after steam explosion treatment measured by viscosity method and

solubility of NC in ethano-ether /%

DP

solubility of NC in ethanol /%

treatment condition

grade B grade D NC form cotton grade B grade D
before treatment 947 1.83 99.68 99.8 0.46 2.91
1.0 MPa. 60 s 861 1.91 99.67 99.8 0.58 3.05
2.0 MPa.60 s 669 1.84 99.67 99.8 0.56 2.95
2.5 MPa.60 s 558 1.83 99.68 99.8 0.55 3.1
3.0 MPa.60 s 460 1.82 99.67 99.8 0.76 2.97
3.5 MPa.60 s 293 1.88 99.67 99.8 0.66 3.13
4.0 MPa.60 s 180 1.85 99.67 99.8 0.60 3.10
Note: DP is degree of polymerization.
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Effect of Nitration Agents and Soft Wood Treatment on Nitrogen Content and Uniformity of Nitrocellulose

HAO Hong-ying' , WANG Fei-jun’, ZHANG Yun-hua’, SHAO Zi-giang®, SUN Jun’
(1. School of civil and environmental engineering , University of science & Technology Beijing, Beijing 100083, China; 2. Beijing Engineering Research Center of
Cellulose and Its Derivatives, Beijing Institute of Technology, Beijing 100081, China; 3. QingYang Chemical Industry Corporation, Liaoyang 111002, China)

Abstract: Nitrocellulose samples (NC) with A, B, C, and D grade were synthesized by nitrating Canadian softwood in HNO, /
H,SO,/H,0 and HNO, /CH,Cl,, respectively. The nitrogen content and nitrogen content distribution (uniformity of nitration) of
nitrocellulose were analyzed by a polarizing microscope. Using high-pressure steam explosion technology, soft wood was treated
before processing. The effect of steam explosion treatment on the nitrogen content distribution of high nitrogen B and low nitrogen
D grade NC was discussed. Results show that the nitrogen content distribution of nitration product from HNO, /CH,Cl, is more u-
niform than that of product from HNO, /H,SO, /H, O under the same nitrogen content condition. Uniformities of nitration indica-
tors of NC of A, B, C and D grade improve by 16.9% .17.5% .16.8% and 25.7% , respectively. Steam explosion preprocess can
improve nitrogen content and uniformity of product in the same nitrification system because the efficiency of nitration agents diffu-
sion to cellulose fiber interior is improved by this treatment, and thus the uniformity for B grade NC can increase by 6.06% and for
D grade NC by 7.56%.
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