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• India imports more than 35% of its bitumen demand.

• This heavy demand, coupled with fluctuating prices, prompts researchers to
look for other alternatives.

• One promising future in this direction is the utilization of bio-binders.

• Bio-bitumen/bio-binders are prepared by partially substituting the bitumen
with bio-oils derived from processing of bio-mass.

• Variability in production, lower yield, huge cost of initial setup, large
requirement of energy, etc. are some of the challenges associated with bio-
oils.

• Therefore, these issues demand the utilization of waste materials that can be
used directly as a partial replacement of bitumen.

• One such innovative waste material is sugarcane molasses (SM).

• SM is a honey like viscous syrup, which is obtained as a by-product of sugar
refining process.

• India is second largest producer of sugarcane behind Brazil.

Problem Statement
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BACKGROUND

The Horsham Times 1939

Ohio State, 1895

Literature complied by US 
Transport Department
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INNOVATION

• 25-30% replacement 
possible.

• The innovative bio-bitumen 
DOESNOT dissolve in 
water- Stable under the 
action of moisture.

• Chemical interaction-
phenolic group of asphalt 
interact with carbohydrates
in SM- Leads to 
RESINIFICATION.

• Stiffness is equivalent to 
the base binder.

• 20°C-30°C reduction in 
production temperatures.

• 15%-20% cost saving per 
km of road
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PERFORMANCE AND IMPLEMENTATION
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PERFORMANCE AND IMPLEMENTATION

NH-709 AD 
Muzaffarnagar Shamli –
200 msa design traffic

Visit the site!!
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FUTURE

Ethanol
• 1 tonne Sugarcane → 45 kg Molasses (C) → 10.6 litres ethanol (↝

18% yield).
• Profit incurred → 10.6*445 → Rs 445 – Production cost → Rs 339

(approx.).
• Profit per kg of molasses → Rs 7.5 (Rs 7500 per tonne molasses)

Bio-bitumen
• 45 kg molasses → 45 kg in bitumen (100% use)
• Cost per tonne of bio bitumen with 30% replacement → Rs 55000 *

0.70 + Rs 20000 * 0.3 → Rs 44500 (19% savings)
• Per lane per km per 100 mm bituminous layer → 40 tonne bitumen

required → 28 tonne (conventional) + 12 tonne SM (30%
replacement).

• Molasses production in 2018-19 → 137.88 lakh tonne
• Length of road which can be constructed with only 1%

diversion → 137880/12 → 11,490 lane km of 100 mm thick
bituminous layer.
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FUTURE

• IIT Roorkee has now developed SBS-modified bio-
bitumen using SM.

• The cost of bio-PMB will be equivalent to the price of
conventional bitumen- Or even Cheaper !!
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SBS modified bio-bitumen

Are you willing to use this
technology and bring
sustainability?

Contact us
Nikhil Saboo, Department of Civil
Engineering, IIT Roorkee
nikhil.saboo@ce.iitr.ac.in;
+91 7579048967
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Thank You
Thank You


