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Effect of Low Temperature Plasma Modification on Properties of
Aramid 1313 Fiber/Cellulose Composite Insulating Paper

Z0U Tiantian, SUN Chuancong, XIONG Qiuju, ZHEN Zhen, LIU Wei
(Shandong Drug and Food Vocational College, Weihai 264200, China)

Abstract: The dielectric constant and dielectric loss of composite insulating paper can be reduced by doping
different content of aramid 1313 (PMTA) in the natural cellulose pulp, but the mechanical properties of composite
insulating paper are greatly reduced due to the poor combining ability of two fibers. In order to solve this problem,
we studied the improvement effect of low-temperature plasma treatment on the binding capacity of two kinds of
cellulose emphatically, and tested and analyzed the properties of the prepared composite insulating paper. The
results show that the low-temperature plasma treatment can effectively improve the binding force between the two
kinds of fibers, so as to make up for the loss of mechanical properties, and it has little influence on the dielectric
and breakdown characteristics of the composite insulating paper. The results of SEM and XPS show that the
surface of PMTA fiber after low temperature plasma treatment become rough, the polarity functional group
increases, the binding force with cellulose matrix increases, and the voids of composite insulating paper sample
decreases significantly. The power frequency relative permittivity of the composite insulating paper prepared by
doping low temperature plasma treated PMTA in natural cellulose pulp is reduced, while the AC/DC electric
strength and volume resistivity remain unchanged, and the tensile strength and elongation at break are
compensated to the maximum.
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Fig.2 Dielectric properties of PMTA/cellulose

composite insulating papers
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Tab.2 Relative permittivity and dielectric loss factor of

PMTA/cellulose composite insulating papers (50 Hz)
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Fig.3 Mechanical properties of PMTA/cellulose

composite insulating papers
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Fig.4 Dielectric properties of PMTA/cellulose composite

insulating papers treated by low temperature plasma
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Tab.3 Relative permittivity and dielectric loss factor of
PMTA/cellulose composite insulating papers treated by

low temperature plasma (50 Hz)
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Fig.5 Comparison of mechanical properties of composite

insulating paper before and after PMTA modification
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Tab.5 Surface chemical composition of PMTA before and

after low temperature plasma treatment

o AL % WL

C (6] N ofic NHC
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