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Influence of Nanocrystalline Cellulose on the Curing Characteristics
and Aging Resistance of Carbon Black Reinforced Natural Rubber

Gu Ju, Chen Wanjuan, Lin Lu, Luo Yuanfang, Jia Demin
(School of Material Science and Engineering, South China University of Technology, Guangzhou 510640, China )

Abstract: In this study, nanocrystalline cellulose (NCC) was applied in NR by replacing part of the carbon black

(CB), and the influence on the curing characteristics, aging properties and thermal stability of the NR was investigated.
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With the addition of NCC, the CB filler network was weakened in the NR/NCC/CB composites, t,, extended, £y,

shortened, and the maximum torque decreased. With the increase of addition level of NCC and elevation of curing
temperature, the curing rate constant increased. With 10phr of NCC to replace equal weight of CB, the activation
energy of vulcanization decreased, and the thermal stability and heat aging property were good. When the addition level
of NCC increased, the temperature when the composites had 5% mass loss decreased, the maximum mass loss rate
increased slightly, the temperature when the composites reached maximum mass loss changed little, and the apparent
crosslink density decreased. Moreover, by adding the adhesive RH, the apparent crosslink density of the composites
increased.

Keywords: nanocrystalline cellulose; NR; carbon black; composite materials; adhesive RH; curing characteristics;

aging resistance
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