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ABSTRACT

In this research, nitrile rubber (NBR) reinforced by multi-walled carbon
nanotube (MWCNT) was prepared, and its properties were compared with the NBR
filled with other fillers, namely, conductive carbon black (CCB), carbon black (CB),
and precipitated silica (PSi). The filler content varied by 0-15 phr. In addition, the
reinforcement mechanism of MWCNT was studied by a variation in mixing conditions
(i.e., mixing time, nip width, and anisotropy control). Furthermore, attempts to enhance
the degree of MWCNT dispersion and MWCNT-NBR interaction were conducted via|
shear field enhancement and MWCNT maodification approaches.

The results show that the MWCNT filled system demonstrates the greatest|
magnitude of reinforcement in mechanical properties followed by CCB, CB, and PSi
filled systems. Also, extremely high levels of filler network and trapped rubber, even at|
relatively low loading, was found. Such a high magnitude of MWCNT network|
formation plays a strong role in electrical and mechanical properties. Neither nip width
nor milling pass number plays a strong role in MWCNT dispersion. On the contrary, the
degree of MWCNT dispersion is found to increase with increased mixing time, shear
field, and modification techniques. The greatest degree of MWCNT dispersion is
achieved by the ball-milling technique, followed by a surfactant-assisted ultrasonication
technique. In the chemical modification, despite the successful surface modification, the
compaction of MWCNT agglomerates occurs especially in the case of nitric-sulfuric
mixture and potassium permanganate treatment techniques, resulting in poor
mechanical and electrical properties.
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