Commercialising climate
solutions

Partnership between science and Industry




INTRODUCTION

Biomass refers to organic materials derived from plants
and animals, which can be converted into energy. (IEA
Bioenergy, 2013)

Biofuels are renewable fuels produced from biomass,
used as alternatives to fossil fuels. (IEA Bioenergy, 2022)

Significance of Biomass as a Renewable Energy
Source:

- Offers a sustainable alternative to depleting fossil
fuels.

- Can help reduce greenhouse gas emissions.

- Utilizes waste materials, contributing to waste
management.




Biomass Conversion Technologies

Thermochemical Processes:
- Pyrolysis: Heating of biomass at high temperatures in the absence of oxygen to
produce bio-oil, syngas, and biochar.
-Combustion: In this method, biomass is burnt at high temperatures in a
combustion or furnace to produce hot gas, which is then
fed into a steam producing boiler, which is expanded to
generate mechanical or electrical energy via a steam turbine or steam engine

Biochemical Processes:
- Fermentation: Conversion of sugars in biomass to bioethanol using microorganisms.
- Anaerobic Digestion: Decomposition of organic material by bacteria in the absence of

oxygen to produce biogas (methane and carbon dioxide).

- End Products:

- Bioethanol

- Biodiesel

- Biogas (International Renewable Energy Agency [IRENA], 2016)




Benefits of Biomass Energy

- Environmental Benefits:
- Reduction in greenhouse gas emissions compared to fossil fuels.
- Decreased reliance on landfilling, leading to reduced methane
emissions.

- Economic Benefits:

- Creation of new markets and job opportunities in the bioenergy
sector.

- Potential for energy cost savings and price stability.

- Energy Security:
- Diversification of energy sources, reducing dependence on
imported fuels.
- Utilization of locally available resources for energy production
(Smart and Sustainable Manufacturing Systems, 2023)




Stages of commercialization

Stages of Commercialization:

1. Research & Development (R&D): Conducting laboratory
experiments and pilot projects to test feasibility.

2. Scaling Up: Transitioning from pilot projects to demonstration
plants, addressing engineering challenges.

3. Market Entry: Launching full-scale production facilities,
establishing supply chains, and entering the market.

- Key Considerations:
- Ensuring technological efficiency and reliability.
- Securing funding and investment.
- Navigating regulatory frameworks and obtaining necessary
approvals.
(World Bioenergy Association, 2020)



Why commercialization is important

Environmental Impact:
- Large-scale adoption of biofuels can significantly reduce
carbon emissions in the transport sector.

- Economic Growth:
- Stimulates rural economies through the development of
biomass supply chains.

- Encourages innovation and technological advancements in
renewable energy.
- Energy Security:

- Reduces reliance on imported petroleum products.

- Enhances resilience against global oil price fluctuations.
(World Bioenergy Association, 2020)



Partnerships

DuPont and BP Partnership on Biobutanol Production DuPont, a
science and technology company, and BP, an energy corporation,
formed a partnership to develop and commercialize biobutanol, an
advanced biofuel.

Advanced Biofuels Process Demonstration Unit (ABPDU) and
Industry Partnerships

The ABPDU, located at Lawrence Berkeley National Laboratory,
collaborates with various industry partners to advance biofuel
technologies. \

National Renewable Energy Laboratory (NREL) and DuPont
Collaboration

NREL, a U.S. Department of Energy national laboratory,
collaborated with DuPont to enhance biofuel production
technologies



Challenges and Solutions

1.Time constraints in biomass degradation- development of
enhanced catalysts and pre-treatment technologies
2.Funding gaps- creation of funding programs by the government t
attract investors
3.Regulatory barriers- establishment of clear and consistent
regulatory frameworks

d\

4.Market uptake - raising awareness of the public on benefits an
sustainability of biomass energy
(United Nations Environment Programme [UNEP], 2018)
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