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Abstract
Nigeria has one of the largest deposits of bitumen around the world which could be explored to facilitate quality road transportation in the country, to assist other parts of Africa and attract foreign exchange investment. Raw bitumen however used in road pavement construction, exhibited shortened durability due to oxidative degradation resulting in premature road construction faults. Consequently, we investigated the modification of Agbabu natural bitumen (ANB) with silver nanoparticles (AgNPs) to enhance the resistance of the modified bitumen to oxidative stress; to give road pavement elongated service life; to avoid road fault induced accidents. The raw ANB was purified to form the base and then modified with silver nanoparticles (AgNPs) using melt blend technique. Portions of 1.5, 3.0, and 4.5 wt.% of AgNPs were used to modify the purified ANB. Subsequently, long-term aging was thermally simulated on the base and silver nanoparticles modified base samples at 60 oC.  The functional groups variation in the aged and unaged samples were investigated using Fourier Transform Infrared (FTIR) Spectrometric Analysis, their physicochemical and rheological properties analyzed with Oscillating Disc Rheometer (ODR) to study the effects of AgNPs on aging of the samples. The appearance of new peaks at 1797 cm-1, 1217 cm-1, 1300 cm-1 and 1097 cm-1 on the FTIR spectrum of the AgNPs modified base indicated that AgNPs was incorporated into base. Moreover, sulphoxide peaks at 1031 cm-1 disappeared completely while the area of carbonyl peak at 1693 cm-1 decreased progressively with increase in the amount of AgNPs incorporated into the base. The ODR test revealed that, the AgNPs modified samples improved resistance to fatigue cracking and rutting at lower and higher road pavement temperatures, respectively compared to unmodified base sample. Thus, we reported AgNPs as suitable modifier for improving the durability of bitumen in pavements.
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