






Production of cementitious materials 
accounts for 8% of global GHG emissions

(~ emissions from 380,000,000 cars)  



Embodied carbon is the CO2 generated from materials we use in 
construction and “locked in” throughout a facility’s life

Source: RMI
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Additional New Directives and Laws in U.S. and Europe:

• Mandate public GHG reporting

• Transparency to investors, who can

• Evaluate risks due to stricter climate regulations

• Require tracking across the value chain
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Greenhouse Gas (GHG) Reporting Across Value Chains 
and Transparency Requirements are Expanding Globally
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Carbonation has the potential to substantially reduce the 
embodied carbon associated with materials



Quarry 
Limestone 

(CaCO3)

Lime/Cement 
Production

(CaO & CO2)

Mix & Add 
CO2

(to the ground)

Cement Soil & 
Sequester Carbon 

(CaCO3)

Stabilize weak soils and put carbon back in the ground—where it belongs.

~8 % CO2 emissions

“Mineralization of CO2 is a key approach to carbon management, both to geologically store 
carbon and to produce inorganic carbonate solids which can be used in various ways, 
including to support the defossilization of the built environment.”

—National Academies (Sciences, Engineering, Medicine) 2024 Final Report on Carbon Utilization Infrastructure, Markets, and R&D— 



We understand the parameters of functionality to 
harness accelerated carbonation for soil stabilization

Lime +  Water + CO2  → Binder (CaCO3) + Heat

                                           

𝐶𝑂2 gas flow through soil 𝐶𝑎𝐶𝑂3 precipitates 

and forms a binder
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From: https://www.mckinsey.com/industries/chemicals/our-insights/laying-the-foundation-for-zero-carbon-cement#/



Concrete Blocks



Raw Materials

CO2 Mineralized in 

Building Materials

Carbon curing 
process integration

Batch & Mix → Mold and Stack →      Cure

CO2Cement 

or Lime
Aggregate



We see accelerated carbonation applied in other settings also



Thank You

The funding provided for this research by the Transportation Infrastructure 
Durability Center at University of Maine under grant 69A3551847101 from the 
U.S. Department of Transportation’s University Transportation Center 
Program is greatly appreciated.

13



Clean Fuels R&D at UMaine

Clean Energy Partners Advisory Group
November 12, 2025

M. Clayton Wheeler, Ph.D., P.E.
Director, Forest Bioproducts 

Research Institute

Thomas J. Schwartz, Ph.D., P.E.
Assoc. Director, Forest Bioproducts 

Research Institute



Producing clean fuels and chemicals

(Relatively) easily electrified!

Hard to “decarbonize” … need that carbon!

?



SAF R&D at UMaine

Cellulose
Hemicellulose
Lignin  (to biochar)

Thermal 
DeOxygenation

(and hydrogenation)

Coproducts

1 tpd Biomass to Bioproducts Pilot Plant (B2P2)

0.1 tpd Synthetic Crude Oil Pilot 
Plant (SynCOPP)

TDO Biorefineries



TDO Biorefineries

Hydrothermal 
Liquefaction

SAF R&D at UMaine
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Sustainable 
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to Fuel & 
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(SWF3)



About UMaine’s FBRI & TRC

UMaine’s Forest Bioproducts 
Research Institute – Est. in 2009 via

NSF & DOE funding
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Clean Energy Partnership – Technical and Commercial 
Development

November 2025
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Biofine Developments Northeast – Founded 2019

Continuous Conversion Process of Lignocellulose into High Value Bioproducts
Demonstrated at UMaine – FBRI B2P2 Pilot Plant 
25+ US and International Patents

Transformational Energy & Carbon Market Opportunities
>$30B Beachhead TAM for Primary Product – EL100 (heating fuel)
• Price Competitive with Fossil Fuels

Puro.Earth qualified biochar carbon removals 
CO2 Savings = 40k – 400k mt per year @ industrial scale

Massive Feedstock Supply Available 
Forestry, Post Consumer Paper (MSW) - D7 RIN Eligible
• Estimated 17 million mt/year in Maine alone
• No Current Market for Residuals – Critical for ME Forest Health

Offtake Partnerships for Rapid Market Adoption
Sprague - Largest Heating Oil Wholesaler in Northeast USA
Puro.Earth Carbon Exchange (NASDAQ)
Harcros Chemical – Global Chemical Distributor for other co-products

INTRODUCTION

EarthShift Labs – Biofine EL100 GREET 2.0 LCA“Biofine is the most significant development for our industry that has occurred, in my opinion.” 

Sean Cota, President, National Energy & Fuels Institute



TECHNICAL / COMMERCIAL VALIDATION
Over 25 years, Biofine has 
developed the technology, 
products, and markets to 
enable deployment of 
industrial scale 
biorefineries. FOAK 
currently in development at 
Lincoln, Maine. 

UMaine continues to play a 
vital role in development 
efforts via B2P2 plant 
operations, laboratory 
services and testing for new 
product development, and 
also a field study at UMaine 
Presque Isle that is the 
subject of a published 
paper on EL as a heating 
fuel. 

$30 Billion



BIOFINE MAINE PHASE 1
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Capacity
• Biofine Maine Phase 1
• 150 Dry Tons per Day
• In-service date 2027

Feedstock
• Local Forestry Wood Waste
• MSW / Waste Paper and Slurry

Output
• EL100 
• Renewable De-icer
• Biochar + CDR Credits



Stephen Jones

Chief Executive Officer

Mike Cassata

Chief Development Officer

14-16 York Street

Portland, Maine 04101

(646) 537-5508

www.biofinedevelopments.com



Discussion & Input from the Public



Thank You and Next Steps

• Share feedback on initiatives and next meeting 

• Post your open positions on the Maine Clean Energy Jobs 
Network: mainecleanenergyjobs.com/ 

• Sign up to host clean energy interns through the ReMaine 
Program: careerequity.com/remaine/  

• Subscribe to news and updates from the Clean Energy 
Partnership:  maine.gov/energy 

https://mainecleanenergyjobs.com/
https://careerequity.com/remaine/
https://careerequity.com/remaine/
https://careerequity.com/remaine/
http://www.maine.gov/energy


Thank You
tagwongo.obomsawin@maine.gov 

maine.gov/energy  

Visit our new job board: 
mainecleanenergyjobs.com  

Sign up for the 
DOER email 
newsletter

mailto:tagwongo.obomsawin@maine.gov
http://www.maine.gov/energy
http://www.mainecleanenergyjobs.com/
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