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ABSTRACT 

Oxidative stress induced hardness has been implicated in the collapse and failure of bitumen 

based road pavement. This study therefore investigated the influence of selected synthetic 

polymers modification on the thermal aging resistance of Agbabu natural bitumen (ANB) faults 

linkable to reaction with atmospheric oxygen in order to prolong the road pavement into longer 

service life. Base ANB sample prepared by purification was modified with 2, 4, and 6 wt% 

each of High-Density Polyethylene (HDPE), Poly (ethylene-co-vinyl-acetate) (PEVA) and 

Poly (styrene-co-butadiene) (PSCB) using melt blend technique. The long-term simulated 

thermal aging on base and polymers modified samples was carried out at 60 oC. The changes 

in the functional groups of the various samples analyzed with Fourier Transform Infrared 

(FTIR) Spectroscopy were used to study the effects of aging on physicochemical and to 

calculate the carbonyl and sulphoxide indexes. The samples were subsequently subjected to 

Oscillating Disc Rheometer (ODR) test to study the effects of aging on rheological properties. 

The interactions of the modifiers with the base samples were confirmed in the result by the 

incorporation of the characteristic peaks of the modifier in the resulting blend.  The carbonyl 

and sulphoxide indexes of unmodified base sample were higher compared to that of modified 

base samples at various aging periods indicating higher aging effects on the unmodified. The 

ODR test revealed that PEVA modified samples at 2 and 6 wt.% had highest value of G* before 

aging and lowest value of G* after aging at low and high temperatures, respectively. This 

implied comparatively better resistance to both fatigue cracking and rutting. Conclusively, the 

three polymers positively influenced the thermal aging rate of the base sample. 
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