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Fig. 2 Peak-fitted Cls region of polystyrene grafted crumb tire rubbers with different grafting ratio
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Fig.4 Change of the properties of crumb tire rubber modified bitumen with polystyrene grafting ratio
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Impacts of polystyrene grafting modified crumb tire rubber on the property of
modified bitumen
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Abstract The crumb tire rubber (CTR) was grafting modified by styrene and the modified CTR was used to
prepare the rubber modified bitumen. The XPS and “C solid state NMR characterizations of modified CTR
confirmed the successful grafting of styrene on CTR. The effects of the styrene grafting ratio on the 25 °C
penetration, softening point, and 5 °C ductility of rubber modified bitumen were investigated. The results
showed that with the increase of grafting ratio of polystyrene (<36%), 25 °C penetration and 5 °C ductility of the
polystyrene grafting rubber modified bitumen increased, while its softening point decreased, which indicated
that the grafting of polystyrene could improve the interface compatibility between CTR and bitumen. At the
grafting ratio of styrene of 36%, the 5 °C ductility of the polystyrene grafting rubber modified bitumen reached
11.0 cm, which was 57% higher than that of original rubber modified bitumen (7.0 cm). However, at the grafting
ratios of styrene above 36%, its 25 °C penetration and 5 °C ductility decreased, while its softening point

increased, which indicated that excessive polystyrene chains on the interface between crumb tire rubber and
bitumen led to the decrease of ductility and malleability of rubber modified bitumen. According to all the
analysis, it can be concluded that the proper amount of polystyrene grafting can significantly improve the low
temperature performance of rubber modified bitumen.

Keywords crumb tire; rubber; polystyrene; grafting ratio; modified bitumen
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