
How global partnerships are 
clearing the way to achieve 
America’s RFS2 goals.  
 

 

U.S. Department Of Energy 

BIOMASS 2012 

 







Denmark is committed to a low-carbon future. 



DONG Energy’s New Bio Solutions –  
a family of technologies for converting waste into clean energy. 

From cellulosic biomass to 
The New Ethanol and Power  
(and biochemicals) 

Gasification of low value biomass to high 
value energy products 

Separation of municipal solid waste for 
efficient energy utilization 

 Demo plant 4t/h wheat straw 
 Technology efficacy 4Q 2010 

 Pilot plant 1 t/h of MSW 
 Proof of concept includes biogas  
 4Q 2011 

 Small scale demonstration plant under 
commissioning, 6 MW 

 Proof of concept 4Q 2012 



Inbicon Biomass Refinery demonstration plant at Kalundborg, 
Denmark. Capacity: 100MT/day 



Inbicon Biomass Refinery: enzymatic processing 

We utilize a three-stage conversion: mechanical conditioning of the biomass, 
hydrothermal pre-treatment, and enzymatic hydrolysis.  It releases the building blocks of 
the plant material—cellulose, hemicellulose, and lignin—which we convert into three 
green energy streams: cellulosic ethanol, which we call The New Ethanol; a solid lignin 
biofuel, and C5 energy molasses.  



Inbicon Biomass Refinery: biomass handling 

We bring to North American projects the DONG Energy know-how. 



Inbicon Biomass Refinery: fermentation, distillation  
and dehydration 

The fermentation, distillation and dehydration are just like the old ethanol. 



Inbicon Biomass Refinery: the keystone technology driving creation 
of renewable energy parks in North America 

Integrated with other technologies, the biomass refinery maximizes the marketing 
value of each ton of biomass to create sustainable businesses.  



Statoil blending The New Ethanol for Danish drivers. 



1,197 mpg with the New Ethanol.  
Winner of the Shell Eco-marathon. 



Inbicon Biomass Refinery designed to process 50MT/h of biomass:  
corn stalks, wheat straw, sugar bagasse, energy grasses, etc. 



Inbicon Biomass Refinery input: 50MTph biomass 

Output Stream Production 

Cellulosic Ethanol  7.2MTph 20MMgy The New Ethanol 

Clean Lignin  19.2MTph 27MW green power 

C-5 Commercial Sugars  19.7MTph  18MW power / specialty chemicals / 
surfactants 



InbiconBiomassRefinery 
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Why Inbicon? The largest operating cellulosic refinery 
today and licensing available for commercialization. 

Advantages of Inbicon’s enzymatic process. 
•Patented-protected. 
•Proven at pilot plant and demonstration scale. 
•Excellent synergies from integration with other 
 energy-producing processes. 
•Engineered commercial design. 

* Based on dry tons of wheat straw 

2003 

2005 

2010 

TODAY 



  3-6 months    8-10 months    18-20 months   

Phase 1:  

Pre-FEED (project description and 
site secured) 

Phase 2:  

Front End Engineering and 
Design (FEED) and Permitting 

Phase 3:  

Financing, 
Engineering, 

Procurement and 
Construction  

Typical Project Schedule of Inbicon Biomass Refinery 

Biomass Crop Development 



Market Demand: 16 billion gallons of Cellulosic Biofuel a year to 
satisfy U.S. Renewable Fuel Standard 2 by 2022. 

*Source: Renewable Fuels Standard policy, U.S. Environmental Protection Agency 
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Inbicon Biomass Refinery 

 
The New Ethanol. 
The New Power. 

The New Chemistry. 
 



Clean lignin to replace coal in North American power plants. 

Coal Lignin 

Net Caloric Value (MJ/kg) 
(constant pressure – ash free) 

24 
 

21 

Typical Moisture (%) 8.3 10.0 

   Carbon (%dm) 65.1 55.8 

   Hydrogen (%dm) 3.7 5.8 

   Ash (%dm) 13.8 7.2 



Market Demand: Green Electricity to satisfy Renewable Portfolio 
Standards in 29 states. 

State renewable portfolio standard 

State renewable portfolio goal 

WA: 15% x 2020 

CA: 33% x 2020 

NV: 25% x 2025 

AZ: 15% x 2025 

NM: 20% x 2020(IOUs) 
10% x 2020 (co-ops) 

 TX: 5,880 MW x 2015 

UT: 20% x 2025 

CO: 30% x 2020(IOUs) 
10% by 2020 (co-ops & large munis) 

MT: 15% x 2015 

ND: 10% x 2015 

SD: 10% x 2015 

 IA: 105 MW 

MN: 25% x 2025 
(Xcel: 30% x 2020) 

MO: 15% x 2021 

WI: Varies by utility;  

10% x 2015 statewide 

MI: 10% + 1,100 MW 

x 2015 

OH: 25% x 2025 

ME: 30% x 2000 
New RE: 10% x 2017  

NH: 23.8% x 2025 

MA: 22.1% x 2020 
New RE:  15% x 2020 

(+1% annually thereafter) 

RI: 16% x 2020 

CT: 23% x 2020 

NY: 29% x 2015 

NJ: 22.5% x 2021 

PA: ~18% x 2021 

MD: 20% x 2022 

DE: 20% x 2020 

DC: 20% x 2020 

VA: 15% x 2025 

NC: 12.5% x 2021(IOUs) 

10% x 2018 (co-ops &munis) 

VT: (1) RE meets any increase 
in retail sales x 2012; 

 (2) 20% RE & CHP x 2017 

KS: 20% x 2020 

OR: 25% x 2025(large utilities) 

5% - 10% x 2025 (smaller utilities) 

IL: 25% x 2025 
WV: 25% x 2025 

29 States    
Have RPS 

(6 states have goals) 

*Source: U.S. Dept. of Energy &www.dsireusa.org 

HI: 40% x 2030 

DC 



Feedstock resources identified in the report could produce about 85 billion gallons of 
biofuels. That’s enough to replace approximately 30 percent of the nation’s current 
petroleum consumption. 

The 2011 Billion-Ton report concluded the U.S. has the ability to annually produce a billion dry 
tons of biomass for biofuels, biopower, and bioproducts.  



 
 Raw material: Over 163 million acres of crop-residues harvested each 

year in North America is avaialble for biomass projects. 

Canadian Wheat Concentration  
23 million Total Acres 

U.S. Wheat 
Concentrations   
86 Mil Total Acres 

U.S. Corn 
Concentrations     
51 Mil Total Acres 



 
 

With 76% of the 160 million acres of agresidues in North America, Inbicon Biomass Refinery 
projects can produce 20,000 MW of green electricity and 10 Bgy The New Ethanol. 

* Electricity and Ethanol production (annual) 
Assumes Inbicon plant @ 50 MT biomass per hour 50 MW power and 20 MMgpy Ethanol per plant 
1 tpa wheat straw and 2 tpa corn stover available 

  Wheat 
Acreage 

Corn 
Acreage 

Total 
Acreage 

  

MW of 
Electricity* 

Gallons of 
Ethanol* 

United States 51 M 86 M 137 M 18,000 9 Billion 

Canada 23 M 3 M 23 M 2,000 1 Billion 

TOTALS 74 Million 89 Million 160 Million 20,000 10 Billion 



DONG Energy has already invested into three years of 
marketing, sales, and brand-building.  

DONG Energy has spent 4 years introducing the Inbicon Biomass Refinery to 
North America. We are now ready to build. 



 
 DONG Energy first to co-fire biomass with coal at its power 

stations in Denmark. 



 
 DONG Energy has 20+ years of logistical & business 

solutions to biomass collection and handling. 



 
 Currently working in North America on biomass knowledge  

transfer and collaboration among experts in diverse fields. 



 

Inbicon and Leifmark have aligned with partners to make the biomass 
business work in North America.   



 

Wherever you find biomass growing, you’ll find Inbicon working. 



 
Think differently. 

 
Create sustainably. 
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Inbicon Biomass Refinery 
Exceeds the U.S. EPA.’s RFS2 standard GHG requirements 



Carbon Green is one of the current grain ethanol operations reviewing 
integration of an Inbicon Biomass Refinery to produce lowest carbon fuel. 



Inbicon Biomass Refinery 
Pathways to continuous Carbon Intensity Reduction 

• Integration with grain ethanol plant achieves CARB/LCFS compliance for all ethanol produced. 

• Some integrated Inbicon Biomass Refinery project platforms will be carbon negative. 



 

Inbicon Biomass 
Refinery 

100% energy supplied 

 

On-Site 

CHP Plant  
(Solid or mixed fuel) 

Multi-fuel (as req’d) 

lignin 

C6 Sugars 
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Fossil Energy 
Reduced 40-100% 
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Commercial Sugars to 
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Inbicon Biomass Refinery 
Integration with a 100MMgpy grain ethanol plant 
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Fair Oaks Biomass Refinery  
1200Tpd corn stover / 20 mmgpycelluosic ethanol / 55 MW of green power 



Dry 
Biomass 
50 MT/hr 
463,000 tpy 

Wet 
Biomass 
40 MT/hr 
350,000 tpy 

Steam C5 
Molasses 

Lignin 
Biofuel 

  Power Island  

 

Renewable 
Electricity                 

55 MW 

Ammonium 
Sulfate 

60,000 tpy 

Anaerobic  
Digestion  

Biogas 

Clean 
Water 

Revenue 

C6 Sugars 

Future 
Advances: 

MSW 
Processing 

Gasification 
Platform 

Cellulosic 
Ethanol 

20MMgpy 

One example of sustaining a profitable and sustainable platform. 
Fair Oaks Biomass Refinery is now in the FEED stage of development. 



Fair Oaks Biomass Refinery Key revenue factors 
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Operating Cash Flow 

Revenue Expenses EBITDA Cash Flow

KEY TAKEAWAYS:   
• POSITIVE cash flow in Year 1 
• Over $85M revenue generated in Year 1 
• Average annual revenue >$100M 



 
Financing a new industry: 
Looking for money in all  

the right places. 
 
 



Inbicon Biomass Refinery located Maabjberg, Denmark is 
expected to be commissioned in 2015. 
 





Making ethanol work for the world.™ 





 

Building the industry by building relationships.   



Contact: 
 

Thomas Corle 
office 717-626-0557 
tcorle@leifmark.com 
www.leifmark.com 

 
 



 
 
 

NOTICE OF CONFIDENTIALITY 
 

This document is confidential to the parties and is for the use of the Company’s 
management and their advisors. Accordingly, the information contained in this document 

may not be disclosed to any third party or used to facilitate negotiations with any third party 
without Investor’s and the Company’s prior written approval. 

 
It is intended solely for the use of the intended audience for expressed consideration of 
doing business with Leifmark LLC. Please, be hereby notified that any (unauthorized) 

review, dissemination, distribution or duplication of this communication or any of its contents 
is strictly prohibited.  

 
 

© 2012 Leifmark, 950 Log Cabin Road, Leola, Pennsylvania, USA 717-626-0557 
 

The New Ethanol™ and Inbicon Biomass Refinery™ are trademarks of Inbicon A/S  
and DONG Energy A/S. 
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