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Tab.1 Formulas of composites g
HEAME NRL MWCNTs Z UL TRgER 00 S s
MWCNTs/NR 300 1.8 0 1.26 0.9 7.2 2.16

PCNT1/NR 300 1.8 0.18 1.26 0.9 7.2 2.16
PCNT2/NR 300 1.8 0.36 1.26 0.9 7.2 2.16
PCNT3/NR 300 1.8 0.54 1.26 0.9 7.2 2.16
PCNT4/NR 300 1.8 0.72 1.26 0.9 7.2 2.16
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Fig.1 TEM photos of MWCNTs before and after modification
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Tab.2 Vulcanization characteristics parameters of
PCNT/NR compounds

MWCNTs/ PCNT1/ PCNT2/ PCNT3/ PCNT4/

i H NR NR NR NR NR
F/(dN * m) 2.1 1.8 2.1 2.2 2.2
Fop/ (AN * m) 3.4 6.3 6.9 6.5 5.8
Fro—FL/

(dN * m) 1.3 4.5 4.8 4.3 3.6
ty/s 11 20 33 31 40
toy/s 303 253 320 342 322
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Tab.3 Physical properties of PCNT/NR vulcanizates

i H MWCNTs/ PCNT1/ PCNT2/ PCNT3/ PCNT4/

NR NR NR NR NR
HRRATURTRE /B2 41 40 41 40 40
100% 5 iR 71/

MPa 0.9 1.1 1.0 1.0 1.1
300% & it i 77/

MPa 1.2 1.4 1.4 1.3 1.4
PR A/ MPa 22.7 23.6  24.8  28.4  28.0
W % /% 501 503 501 501 494
Wi i/

(kN *m") 26 27 32 40 36
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Fig.3 tand-¢ curves of PCNT/NR compounds
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Fig. 4 Effect of dopamine dosage on surface resistance of
PCNT/NR vulcanizates
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Preparation and Properties of Surface Modified Carbon Nanotubes/NR Composites

LIU Pan,CUI Jiwen, LIU Ying, WANG Shan,ZHU Fengshuai, HAN Jingjie
(Qingdao University of Science and Technology,Qingdao 266061, China)

Abstract: Dopamine modified MWCNTs (PCNT) were obtained by non—covalent modification of multi-
walled carbon nanotubes (MWCNTs) with dopamine. PCNT was added into natural rubber latex (NRL) as a
filler, PCNT/natural rubber (NR) composites were prepared, and their properties were studied. Transmission
electron microscopy (TEM) analysis showed that the dispersion of dopamine modified MWCNTs in water
was significantly improved. The tensile strength and tear strength of PCNT/NR composites increased
significantly, the tensile strength increased from 22.7 MPa to 28. 4 MPa, and the tear strength increased
from 26 kN * m ' to 40 kN * m '. PCNT with proper dopamine amount was more uniformly dispersed in
NR matrix, then the interaction between filler and rubber was stronger, a better filler network structure was
formed, and the surface resistance of PCNT/NR composites was significantly reduced.

Key words: carbon nanotubes; dopamine; surface modification; NRL; NR; composite; dispersion;

electrical property
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