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Abstract: At present, most adhesives and binders are mainly produced from petrochemicals and the fact that petroleum reserves are a finite resource means that in the future it may become necessary to produce these materials from renewable sources. Suitable resources may include polysaccharides, plant oils and proteins. This paper deals with the synthesis of polymer binders from monomers that could be produced from renewable resources. The aim has been to investigate if these synthetic binders show similar properties to bitumen so that future binders could be synthesised from renewable sources. Samples of poly(ethyl acrylate) (PEA) of different molecular weight, poly(methyl acrylate) (PMA) and poly(butyl acrylate) (PBA) were synthesised from ethyl acrylate, methyl acrylate and butyl acrylate, respectively, by atom transfer radical polymerization (ATRP). The fundamental rheological properties of these binders were tested by using a dynamic shear rheometer (DSR). The results indicate that PEA has rheological properties similar to that of 100/150 penetration grade bitumen, although 100/150 penetration grade bitumen is stiffer at ambient temperatures than PEA binder. At low temperatures, PEAs are softer than 100/150 penetration grade bitumen but have a greater elastic response compared to the more viscous response of the 100/150 penetration grade bitumen. High molecular weight PEA binders show better rheological properties than the low molecular weight PEA binders. However, PBA being highly viscous at room temperature cannot be used by itself as an asphalt binder but may be used to modify stiffer grade bitumen. PMA, on the other hand has similar rheological properties to that of 15 penetration grade bitumen at ambient temperatures but tends to be stiffer than the hard bitumen at temperatures greater than 60(C.
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