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ENPROBLEM STATEMENT OBJECTIVE

The aim of this study is to evaluate the influences
of nano charcoal ash (NCA) from a coconut shell in
bitumen and in the asphalt mixture.

No research on coconut shell nanomaterial Improve properties of pavement materials.
/f bitumen modification * Increases service life of pavement

e Reduces the maintenance costs.

* Preserve the environment and reduce waste.

Investigate ~the properties of bitumen with (SDG 11: Sustainable Cities & Communities)

nanomaterial from nut shell : -
ElE IR ST EeEs il S * Reduces the risk of hazardous nanomaterials.

I COST ESTIMATION

Ih"; COST ESTIMATION

Cost of Coconut Shell RMO0.28/kg
Cost to turn into NCA RMO0.53/kg
Energy Consumption 22.7kwh/day
Cost of Bitumen RMO0.72/kg
Bitumen Required (20:80) 4260kg/km
Road with 100% Bitumen RM3068.65/km
Road with 60% Coconut Mix  RM2570.87/km
Total Cost Saved using Mix RM497.78

Process in Nano Charcoal ash Production
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Effects of nanocharcoal coconut-shell ash on the
physical and rheological properties of bitumen
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