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What is a biofuel?
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Biofuels

Modern solid and 
traditional 
biomass 

Liquid biofuels Gaseous biofuels

Biocoal/biochar, 
forest/agri-residues, 

wood pellets etc.

Et-OH, Biodiesel, 
Synthetic 

biodiesel etc.

Biogas, Bio-Syngas, 
Bio-H2 etc.



Why are biofuels important?
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Source: International Energy Agency

Moreover, it can contribute to the energy security if generated from native sources



Global Bioenergy Consumption (2030 projection)
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2050 zero carbon scenario (biomass sources)
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Modern solid and traditional biomass uses
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Source: www.ieabioenergy.com



Modern solid and traditional biomass uses
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Source: www.ieabioenergy.com



Worldwide liquid biofuel production
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Biofuels share in overall transport
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Source: www.ieabioenergy.com



Renewables share in transport sector
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Source: www.ieabioenergy.com



Country-wise production (liquid biofuels)
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Bioenergy supply (country-wise)
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Source: www.ieabioenergy.com



An example of successful biofuel project in Sweden
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Gasification 
of waste 
biomass

Conversion 
to synthetic 

biofuel –
Dimethyl 

ether

Volvo 
trucks

Source: LTU Greenfuels pilot plant



A timely step
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Current situation in Bangladesh
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This bioenergy is mainly from the 
traditional use of solid biomass

Source: IRENA, Energy Profile Bangladesh



Possibilities for Bangladesh
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Source: IRENA, Energy Profile Bangladesh



Possibilities for Bangladesh
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Biofuels

Modern solid and 
traditional 
biomass 

Liquid biofuels Gaseous biofuels

Biocoal/biochar, 
forest/agri-residues, 

wood pellets etc.

Et-OH, Biodiesel, 
Synthetic 

biodiesel etc.

Biogas, Bio-Syngas, 
Bio-H2 etc.

Existing potential Future potential Future potential



Modern biofuels in Bangladesh

• InConSolE – an ongoing project on modern uses of solid 
biomass waste (nationally funded)

• ReHyCaRe – an ongoing project on Bio-Hydrogen 
(internationally funded)
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Background

Source: Dhaka Tribune
19



Municipal solid waste in Megacity

Dhaka North City Corporation 

• Amount of Waste generation 3433 

ton/day
• Waste collection (FY 2019-20) 1 

million ton 
• Waste collection percentage 80%
• Average waste disposal in landfill 2750 

ton/day
• Landfill operation cost 244.41 BDT/ton

Dhaka South City Corporation

• Amount of Waste generation 3256 

ton/day
• Waste collection (FY 2019-20)  0.9 

million ton 
• Waste collection percentage 78%
• Average waste disposal in landfill 2540 

ton/day
• Landfill operation cost 426 BDT/ton
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Negative impacts of current practice

• Water pollution

• GHG emission

• Inefficient disposal of waste in terms 
of energy



Unwanted side-effects

Source: BBC News, November 4, 2019 and Ranking source: 2018 World air quality report
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Air quality matters! Millions of masks distributed
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MSW Landfill in Dhaka

22
Source: www.inconsole.net



MSW characterization

MSW revealed some important features –

• It contains more than 82% biodegradable matter

– Among which it contains more than 70% of food waste

– It can contain high amount of water (up to 85% during rainy season)
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Component Percentage (%)

OFMSW (organics) 74.2

Paper 4.57

Plastic 11.8

Textile/Wood 7.97

Leather/rubber 0.08

Metal 0

Glass 0

Other 1.38

Total 100

LHV Unit

10.1679MJ/kg

18.4162MJ/kg

31.5065MJ/kg

15.48MJ/kg

19.6414MJ/kg

0MJ/kg

0MJ/kg

0MJ/kg

13.3535MJ/kg

* Dima et al. (2022), Biomass Conversion and Biorefinery 12, 71-80 



In search of an appropriate solution

Incineration/Pyrolysis/Gasification are proposed, but wet waste 
handling is a challenge –

– High water content penalizes the energy efficiency

– Organic wastes are decomposing quickly to produce GHG

– Metal in ash breaks down Pyrolysis oil into unusable product

There are few alternative that might work –

– Anaerobic/Aerobic digestion

– Hydrothermal treatment
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Probable solutions
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and heat

Source: www.inconsole.net



InConSolE Concept
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Source: www.inconsole.net



Pilot demonstration at Aminbazar
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Source: InConSolE Pilot demonstration file photo



InConSolE Pilot Demonstration
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HTC

Source: InConSolE Pilot demonstration file photo



Background of ReHyCaRe (for bio-hydrogen)

29Green H2 in developing countries, World Bank 2020



ReHyCaRe concept
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Source: www.rehycare.com



ReHyCaRe consortium

• Department of Chemical Engineering, Bangladesh University of 
Engineering and Technology (BUET), Bangladesh (Leading Institution)

• Department of Farm Power and Machinery, Bangladesh Agricultural 
University (BAU), Bangladesh (Partner)

• Department of Applied Chemistry and Chemical Engineering, 
University of Dhaka (DU), Bangladesh (Partner)

• Department of Biomedical and Chemical Engineering and Sciences,  
Florida Institute of Technology (FIT), USA (USG-Supported Partner)
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Source: www.rehycare.com



A potential hydrogen roadmap for Bangladesh

32
* Hossain et al. (2023), International Journal of Hydrogen Energy 48 (54), 20588-20612 
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Thank you for your 

attention

Visit us at https://seer-group.org/
https://www.inconsole.net/
https://rehycare.com/

website: https://kkdwip.buet.ac.bd/

https://seer-group.org/
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