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Surface modification of carbon nanotube and its influence on the conductivity

property of carbon nanotube/fluoro-elastomer composite

XU Tao"', YANG Jinghui*, LIU Jiwei', FU Qiang’
(1. Institute of Chemical Materials, Chinese Academy of Engineering Physics, Mianyang 621900, China;
2. College of Polymer Science &. Engineering, Sichuan University, Chengdu 610002, China)

Abstract: Multiwall carbon nanotubes (MWCNTs) were modified by mixed acid and tetrafluoro carbon (CF,)
plasma treatment. The surface morphology and structure of MWCNTs before and after treatment were obtained by
using SEM and XPS. which revealed that MWCNTs can be grafted by polar groups after surface treatment.
Furthermore, MWCNTs/fluoro- elastomer (FE) composite films were prepared by the method of solution casting
using untreated MWCNTs (UCNTs), acid - modified MWCNTs (ACNTs) and CF, plasma- modified MWCNTs
(FCNTs). In each case, MWCNTs mass fractions were 0. 1%, 0. 5%, 1. 0% and 2. 0% with respect to the
polymer. The conductivity of MWCNTs/FE was studied by comparing the modification effect on MWCNTs. The
results show that the lowest percolation threshold in acid- modified MWCNTs/FE composites was about 0. 5%.
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Fig. 2 Basic principle of high resistance measurement
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Fig. 3 Electronic circuit structure of high resistance measurement
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Table 1 MWCNTs/FE conductivity results

Electrical Electrical
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Sample resistance/ conductivity/
thickness/psm
Q-+ m) (Sem™ 1)
MWCNTSs0. 1/FE 102. 0 — —
MWCNTs0. 5/FE 13.1 1.13X 108 8.8X107
MWCNTsl. 0/FE 73.0 1. 27 X107 8.1X10°8

MWCNTSs2. 0/FE 69. 6 4.03X10? 2.5X10°3

ACNTO. 1/FE 82.7 3.58X10° 2.8X1071°
ACNTO. 5/FE 44.0 4. 18X 103 2.4X101
ACNTL. 0/FE 30.0 7.96X10? 1.2X107°
ACNT?2.0/FE 56.3 26.9 3.7X107?
FCNTo. 1/FE 54.0 4.47X10° 2.2X10°10
FCNToO. 5/FE 100. 0 4. 66108 2.1X107°
FCNTI.0/FE 210.0 33.8 0.029

FCNT2.0/FE 180. 0 28.3 0. 035
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