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BIOFINE

LEVULINIC ACID (LVAC)

A VERSATILE PLATFORM CHEMICAL



Levulinic Acid References 

References by Year 
(4116 Total, 75%Journal , 23% Patent)
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Ethyl Levulinate 

A New Advanced bio-fuel 

blending component



BIOFINE

ETHYL LEVULINATE

A PRIMARY DERIVATIVE OF LEVULINIC ACID

ÅEASILY PRODUCED ETHANOL ESTER OF LA

ÅGREENHOUSE GAS SAVING ïOVER 90%

ÅPRESENT MARKET IS IN FLAVORS AND FRAGRANCES

ÅSUITABLE FOR USE IN BOTH DIESEL AND GASOLINE

ÅSUITABLE FOR USE IN HOME HEATING OIL

ÅSUITABLE FOR USE IN BIODIESEL (IMPROVES CFPP)

ÅHIGH FLASH POINT (LOW FLAMMABILITY)

ÅOXYGEN CONTENT  - 33%

ÅELIMINATES ETHANOL VAPOR PRESSURE SPIKE

ÅROUTE FOR ETHANOL INTO FUEL PRODUCTS

ÅROAD TESTED EXTENSIVELY
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BIOFINE

ETHYL LEVULINATE

A BLENDSTOCK FOR GASOLINE

ÅHIGH OCTANE RATING (RON 110; MON 102)

ÅGOOD ENERGY CONTENT ïMPG (S.G. 1.014)

ÅVOLATILITY COMPATIBLE WITH GASOLINE BLENDS

ÅGOOD SOLUBILITY IN MOST GASOLINE BLENDS

ÅHIGH LUBRICITY

ÅCLEANS INJECTORS

ÅHIGH FLASH POINT

ÅREDUCES RVP IN BLENDS

ÅELIMINATES ETHANOL VAPOR PRESSURE SPIKE

ÅROAD TESTED EXTENSIVELY

ÅSWELLS ELASTOMERS IN OLD (SPI) MODELS



BIOFINE

ETHYL LEVULINATE

A NEW OXYGENATE FOR DIESEL FUEL, 

AND GAS TURBINES

ÅMEETS OR EXCEEDS ASTM D-975 STANDARDS

ÅVERY HIGH LUBRICITY (REDUCED SULFUR FUEL)

ÅLOW VOLATILITY (HIGH FLASH POINT)

ÅHIGH M.P.G. (100,000 BTU PER GALLON)

ÅFULLY COMPATIBLE WITH DIESEL

ÅREDUCES SMOKE (SOOT) SIGNIFICANTLY

ÅOXYGEN CONTENT 33%

ÅNON-TOXIC ñGRASò (PERFUME ADDITIVE)

ÅSUITABLE AS A BLENDSTOCK FOR ñFAMEò (esters)

ÅSUITABLE AS GAS TURBINE FUEL COMPONENT

ÅPRODUCTION COST (LARGE SCALE) <$14/GJ



BIOFINE

ETHYL LEVULINATE

A BLENDSTOCK FOR BIODIESEL (FAME)

ÅREDUCES OR ELIMINATES GUM FORMATION

ÅREDUCES VISCOSITY IN FAME BLENDS

ÅIMPROVES COLD FLOW PROPERTIES (LOWERS CFPP)

ÅIMPROVES BIODIESEL COLD WEATHER PROPERTIES  

ÅFAME ACTS AS CO-SOLVENT FOR EL IN DIESEL



BIOFINE

DISTILLATE FUELS USAGE PROFILE IN MAINE

Millions of Gallons (2007)

Region Total Residential 

and 

Commercial

Highway

Maine 640 405 180

New England 3,690 2,200 1,120

Mid Atlantic 8,670 3,400 4,230

National 64,330 7,800 39,800



ETHYL LEVULINATE

A BLENDSTOCK FOR HEATING OIL

ÅHIGH ENERGY CONTENT (100,000 BTU PER GALLON)

ÅEXTREMELY CLEAN BURNING (ELIMINATES SOOT)

ÅPLEASANT ODOR

ÅREDUCES OR ELIMINATES GUM FORMATION

ÅREDUCES VISCOSITY IN BIODIESEL BLENDS

ÅIMPROVES COLD FLOW PROPERTIES (LOWERS CFPP) 

ÅSUCCESSFULLY TESTED IN H.H.O. BLENDS

ÅCURRENTLY OBTAINING ASTM STANDARD

ÅDEVELOPMENT AT BNL

ÅNOT COMPATIBLE WITH MINOR SYSTEM COMPONENTS



A Better Process:

·Thermocatalytic ïnon biological

·Compact ïfast reactions

·Robust ïwide range of feedstock

·Valuable co-products

·High value derivatives

·Net power producer

·Cost effective co-location
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BIOFINE

THE BIOFINE PROCESS
(CELLULOSE)
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BIOFINE

ÅCHAR, FORMIC ACID, FURFURAL

ÅLIGNEOUS CHAR

- PRODUCED AS BONE DRY BLACK POWDER

- APPEARANCE: BLACK, CRYSALLINE, HYDROPHOBIC

- ULTIMATE ANALYSIS: 50% CARBON

- PHYSICAL PROPERTIES (M.P. º200C)

- SPECIFIC GRAVITY ~ 1.5

- ODOR: NO APPRECIABLE ODOR

- SLOW TO CRYSTALIZE & PRECIPITATE TOTALLY

- 12,000 BTU/LB (26,700 KJ/KG)

- INCLUDES LIGNIN

- SOURCE OF SYNTHESIS GAS OR ENERGY FOR PROCESS

- ORGANIC SULFUR: ZERO

ÅFORMIC ACID

- COMMODITY CHEMICAL

- GENERATED IN DILUTE SOLUTION (5 -8%)

- CAN BE PURIFIED BY EXTRACTION

- NEW USES IF COST REDUCED BELOW $600 PER TON

ÅFURFURAL

- GENERATED FROM HEMICELLULOSE

- COMMODITY CHEMICAL

- CAN BE CONVERTED TO LEVULINIC ACID

PROCESS CO-PRODUCTS
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BIOREFINERY YIELDS
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The Biofine Process

BIOFINE
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ÅINITIAL WORK AT N.R.E.L. (1986 -1987)

1ò DIAMETER REACTOR

ÅPILOT REACTOR AT DARTMOUTH COLLEGE (1988 -1996)

0.5ò DIAMETER REACTOR

ÅTWO TON/DAY DEMONSTRATION PLANT

AT S. GLENS FALLS, N.Y. (1996-2000)

1.5ò DIAMETER REACTOR

(U.S. D.O.E., NYSERDA, BIOFINE, FUNDED)

Å50 TON/DAY COMMERCIAL PLANT

AT CASERTA, ITALY (2001 ï2005)

4ò DIAMETER REACTOR 

5,000 TONS/YEAR OUTPUT

(UNFINISHED)

ÅTWO TON/DAY DEMONSTRATION PLANT

AT GORHAM, ME (2006 ïPRESENT)

2ò DIAMETER REACTOR

STATUS: BIOREFINERY TECHNOLOGY DEVELOPMENT






