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Table 1  Effect of carbon series conductive filler content on

electrical resistivity of antistatic nitrocellulose

conductive filler content  surface resistivity volume resistivity

/% /Q /Q - m

0 2.0x10" 1.5%x10'"?
0.1 5.7 x10" 9.0 x10"
0.2 9.2 x10" 4.6 x10"
0.3 7.0x10" 9.2 x10"
0.4 3.7 x10" 6.2 x10"
0.5 2.4x10" 7.5%x10"
0.6 5.3 x10° 1.2 x10"
0.7 6.4 x10° 8.7 x10"
0.8 7.7 x10° 9.6 x10"
0.9 3.7 x10° 4.3 x10"
1.0 2.2 x10° 7.5 x10°
1.1 3.7 x10° 8.8 x10°
1.2 4.8 x10° 9.3 x10°
1.3 5.9 x10° 9.7 x10°
1.4 7.7 x10° 8.3 x10°
1.5 8.4 x10° 9.3 x10°
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Table 2 Effect of carbon series conductive filler content on e-

lectrostatic spark sensitivity of antistatic nitrocellulose mem-

brane
conductive filler content/% Vo /kV Wy, /)
0 4.30 2.03
0.1 4.31 2.06
0.2 4.35 2.09
0.3 4.43 2.16
0.4 4.47 2.19
0.5 4.45 2.17
0.6 4.49 2.20
0.7 4.48 2.18
0.8 4.33 2.12
0.9 4.46 2.15
1.0 4.52 2.31
1.1 4.28 2.00
1.2 3.82 1.85
1.3 2.90 1.51
1.4 2.75 1.33
1.5 2.83 1.37
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Fig.1 SEM images of section of antistatic nitrocellulose mem-
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brane with different contents of condnctive filler
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Table 3

mechanical properties of antistatic nitrocellulose membrane

Effect of carbon series conductive filler contents on

conductive filler yield strength tensile strength modulus  breaking elongation

content/ % /MPa /MPa /MPa /%

0 6.21 15.24 130.68 450.77
0.1 6.33 15.29 130.80  451.01
0.2 6.27 15.20 130.03  450.86
0.3 6.25 15.31 130.79 449.99
0.4 6.34 15.25 130.66 450.88
0.5 6.25 15.28 130.71 449.75
0.6 6.28 15.35 130.74 451.06
0.7 6.23 15.25 130.45 450.62
0.8 6.21 15.22 129.98 449.99
0.9 6.43 15.40 130.79 449.96
1.0 6.51 15.37 131.05 450.75
1.1 6.16 15.27 131.00 450.32
1.2 6.13 15.24 130.55 450.41
1.3 6.09 15.20 130.51 449.97
1.4 6.06 15.17 129.98 449.80
1.5 6.04 15.02 129.96 449.85
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Improvement of Antistatic Ability of Nitrocellulose

LI Yi', Ll Zhao-gian' , HUANG Hong-chi’, PEI Chong-hua'
(1. State Key Laboratory Cultivation Base for Nonmetal Composites and Functional Materials, Southwest University of Science and Technology, Mianyang
621010, China ; 2. Sichuan Em Technology Co,Lid, Mianyang 621010, China)

Abstract: A kind of antistatic nitrocellulose (NC) membrane was successfully prepared via the liquid phase mixing complex meth-
od using NC as raw materials and selecting carbon series conductive filler to NC. The antistatic performance, mechanical property
and microstructure of antistatic NC membrane were characterized by high resistance meter, static sensitivity tester, electronic uni-
versal testing machine and field emission scanning electron microscope, respectively. The results show that when 1.0% conduc-
tive filler is added, the surface resistivity and volume resistivity of the antistatic NC membrane are 2.2 x10° Q and 7.5 x10° Q - m.
respectively. Compared with unmodified NC, the surface resistivity and volume resistivity of the antistatic NC membrane are re-
duced by 6 orders of magnitude and 3 orders of magnitude, respectively. The electrostatic spark sensitivity of the antistatic NC
membrane is 2.31 J. Compared with unmodified NC the electrostatic spark sensitivity of the antistatic NC membrane is increased
by 14% , revealing that the antistatic NC membrane has better antistatic performance. The mechanical property parameters of the
antistatic NC membrane are improved, showing that the addition of conductive filler does not degrade the mechanical property of
NC . The formation of interlaced conductive networks in the products is conduciue to the electrostatic charge dissipate.
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