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How is bitumen manufactured
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Challenges

300billion naira annually Declination of crude oil reserve Pollution/global Warming
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Challenges

Increase in Global population

| I Global Population Growth trend
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Bridging the Gap

ood waste Natural asphalt Animal Waste.
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What are Natural Asphalt
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Sand asphalt

Gilsonite
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World natural asphalt resources(in million barrels)

Area Demonstrated Inferred
NORTH AMERICA

22,823 33,709

1,685,725 831,100

1,708,548 864,809
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Sample collection
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Sample Location Sample Coordinate

[lubirin 6°38'33"N,  4°49'44"E
Isowa 6°42'25"N,  4°52'12"E
AkindoluEmaye 6°39'3"N, 4°53"29"E
AkindoluEmaye 6°39'19"N,  4°51'48"E

€ Variability and Heterogeneity of material was a major concern
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Sample preparation and testing

Heat up the sample to Mixing the Bituminous sand with
about 30degree Di-chloroethane

Extracted grain size Penetration test. Softening point test Viscosity test
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Results
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Source Penetration (0.Imm) Softening point ("C)

Isowa 100 49

[lubirin 64 52

NOPB 210 40

70/100 90 48

60/70 65 48

Source Mixing Temperatures( C) Compaction temperatures ( C)

Isowa 165 160

[ubirin 158 155

NOPB 129 125

70/100 165 160

60/70 NR NR
Sample ID Isowa [lubirin Akindolumaye
% Bitumen 11.4 10.7 11.9




Rheological Properties of Natural Binders

Master Curve, 20°C
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Natural bitumen from Illubirin appears to possess properties similar as
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Log reduced frequency, Hz

60/70 bitumen.
The fatigue life among the Natural bitumen samples seems similar as well.
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Chemical Properties
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Carbonyl index
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FTIR
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Ongoing Test

SrengH test

F

Aggregates of different sizes
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Obtaining Sample preparation Test Setup
samples
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Stiffness result

Stiffness-Temperature

4000 B 100%PB+0%NA
: Y 75%PB+25%NA
3500 + B 50%PB+50%NA

[T 25%PB+75%NA
B 0%PB+100%NA

15°C 25°C 35°C 45°C
Temperature(°C)

Observation: 75% Replacement of weight of Optimized percentage of Petroleum bitumen with 25%
Natural Asphalt has the maximum stiffness values as the temperature increases.
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ITS values of conditioned samples TSR Values vs the % variation in Natural Asphalt
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Observation: 75% Replacement of weight of Optimized percentage of Petroleum bitumen with 25%
Natural Asphalt has the maximum strength and tensile strength ratio values above 80%.
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Force (N)

Indirect tensile test: Total Energy
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The addition of 25% NA: 15.74% increase in the fracture Energy

Observation: 75% Replacement of weight of the Optimized percentage of Petroleum bitumen with 25%
Natural Asphalt resulted in a 15.74% increase in the fracture Energy of the control samples
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Field Trials 7
1d Mainténas, ‘Engagiy
Jor a Sustbinable T, 4

GIONEE SI_’ Lire

TUDelft



Field performance
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Conclusion

* viscoelastic properties of the Natural bitumen obtained from the Natural bitumen were found to be
comparable to those of the Petroleum binder.

* Indirect Tensile strength values increased in Natural bitumen-modified asphalt mixtures with the increase in
Natural bitumen percentage. Nevertheless, it was found that the addition of 10% of Natural bitumen met all
Indirect tensile mixture design criteria.

* The FTIR spectral for both the Natural binder and petroleum binder are similar.

e Visual inspection, the field trials utilizing Natural bitumen optimised for pothole maintenance exhibited
commendable performance in comparison to sections using Petroleum bitumen.
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