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Properties of NR Reinforced with Silica Modified by Coupling Agent and
Ionic Liquid

WANG Zhepeng,DU Aihua
(Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract: The properties of NR compound reinforced with silica modified by coupling agent (Si69 and
B-69) and ionic liquid 1-Butyl-3-methylimidazolium bromide (BMIM) alone and blend were studied. The
results showed that,compared to NR compound reinforced with unmodified silica, vulcanization rate of NR
compound reinforced with silica modified by coupling agent Si69, coupling agent B-69 or BMIM was faster,
Payne effect was weaker, physical properties and abrasion resistance were better, and rolling resistance was
lower. The silica modification effect of coupling agent Si69 was better than that of coupling agent B-69. In
contrast to NR compound reinforced with silica modified by coupling agent alone, vulcanization rate of NR
compound reinforced with silica modified by coupling agent/BMIM blend was faster, interaction between
modified silica and NR was stronger, the crosslinking density was greater, physical properties and abrasion
resistance were improved obviously, and the rolling resistance was lower. The rolling resistance of NR
compound reinforced with silica modified by coupling agent B-69/BMIM blend was lower than that of NR
compound reinforced with silica modified by coupling agent Si69/BMIM blend, while the wet skid resistance
had little difference. Comprehensive property of NR compound reinforced with silica modified by BMIM was
the best.

Key words:silica; coupling agent;ionic liquid; modification; NR



