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Effect of Nitration System and Temperature on Nitration
Uniformity of Nitrocellulose Fibers
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Abstract: The nitrocellulose is synthesized by nitrating the cotton linter with HNO,/H,S0,/H,0O or
HNO,/CH,Cl, as nitration agent. The nitrogen content and its distribution (uniformity of nitration) of ni-
trocellulose are analyzed by a polarizing microscope. The influences of the components of nitration system
and nitrification temperature on the nitrogen content and uniformity of nitrocellulose are studied. The ni-
trogen content of nitrocellulose obviously decreases with the increase in water content in HNO,/H,S0,/
H,0. The uniformity of nitrocellulose would be improved if the water content increases appropriately.
Mixed acids with high sulphuric acid content is employed to give a material of high nitrogen content but
bad uniformity. With the increase in HNO, content in HNO,/CH,Cl, , the uniformity of nitrocellulose is
improved firstly, and then is declined before unchanging. The uniformity of nitrocellulose is improved
with the increase in nitration temperature which is conducive to the diffusion of esterification reagents.
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Fig.1 Schematic diagram of instrument and NC samples
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Tab.1 Composition of mixed acid, d; of NC fiber and

nitrogen content and its distribution of NC

TR 73 it T 43 L/ % N/ b dy/
HNO, H,S0, H,0 % ‘ 102 mm
20. 44 71.56 8.0 13. 46 3.09 1.89
18. 88 66. 12 15.0 12.72 1.76 2.10
18.22 63.78 18.0 11. 86 1.21 2.32
17.33 60. 67 22.0 11.02 3.36 1.80
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Tab.2 Effect of reaction temperature on nitrogen content and uniformity of NC

TR AR E o/ % 30 C 40 °C
75 — — —
CH,Cl, HNO,4 H,50, H,0 N/% D, N/% D, N/% Dy
1 22.40 61.98 15.62 11.49 1.43 11.94 0.88 11.89 0.72
2 21.88 72.92 5.20 13. 40 2.89 13. 41 2.85 13.37 2.75
3 75 25 11.22 2.71 11.90 1.06 11.82 0.98
4 60 40 13. 10 2.09 13.25 2.60 13.19 2.24
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