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Abstract

Bitumen is a black, soft viscoelastic material which is made up of several components (predominantly hydrocarbons and their deriv-
atives). It is obtained by fractional distillation during petroleum industry refinery processes of crude oil. Bitumen is a complex solid 
or semisolid colloidal dispersion of asphaltenes in a continuous oily phase of saturated paraffins, aromatics and resins. The chemical 
composition of bitumen is largely dependent on the initial crude oil and the cracking process carried out on it. Bitumen is widely used 
as a binder for asphalt mixes in the construction of pavements throughout the world. Bitumen is easily oxidized during paving and 
pavement service life, especially under thermal and/or ultraviolet radiation (UV) conditions. Oxidized bitumen is very hard because at 
high temperatures, its aromatic components and resins which are responsible for a certain grade of mobility are oxidized to asphaltenes 
and reduced to saturate. Hence, asphaltene micelles become larger so that the fluidity of the system is reduced. Additives which act on 
the chemical structure of aged bitumen to restore its physical properties to a state very similar to virgin bitumen are called rejuvenators 
and these are used in order to reverse the effects of oxidation on asphalt. Similarly but not interchangeably, softening agents can be 
used and these are capable of restoring only the physical properties. One way in which oxidized bitumen is of practical importance is 
the use of Reclaimed Asphalt Pavement (RAP). Reclaimed asphalt pavement (RAP) refers to removed and/or reprocessed pavement 
materials containing asphalt and aggregates. In recent years, researchers have conducted many investigations on the use of RAP ma-
terials in the production of recycled asphalt and this shows some promise and potential in understanding bitumen aging and how to 
mitigate this problem. This study aims at evaluating the different performances between a new chemical additive (called TPI) and a 
softening agent (soy oil) which both function as rejuvenating agents. The effects of the additives on aged bitumen have been investi-
gated through advanced rheological (Dynamic shear rheometer DSR) analysis, Atomic force microscopy (AFM), Infrared spectroscopy 
(IR) and optical microscope.
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