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1) Dynamotive Is Focusing On Second Generation Cellu lose Based Fuels

2) The Company Aims To Replicate Its Commercial Tech nology To Convert 
Low Cost Biomass Into High Value Liquid Fuels

3) Company Has Developed Two–Stage BioOil Upgrading Process (Hydro-
reforming And Hydrotreating Of BioOil) 

4) Project Pipeline Established To Begin Several Pro jects By End-2009

5) Aggressive Growth And R&D Allows Dynamotive To Mai ntain Its 
Leadership Position And Create Value

Introduction 
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2nd Generation Cellulose Fuels 

� Next Frontier In Energy Development

� Most Promising Biofuel Feedstock With Worldwide Appl ication

� Does Not Compete With Food Crops

� Residual Biomass From Food Crop Operations Can Be U sed

� Complementary To Agricultural And Forestry Operatio ns 

� Refiners Input – BioOil® into Gasoil (Stage 1, UBA) 
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• 12 Years of Experience In Fast Pyrolysis

• Aggressive R&D With Two Successful Pilot Plants 

• Commercial Production Demonstrated At West Lorne & Guelph

• Equipment De-Risking In Advanced Stages

Platform Technology – Fast Pyrolysis  

1996 - 2000

2001 - 2004

2005 – Current

2007 – Current

20 ��� � 100 kg / hr

10 ��� � 15 TPD

100 ��� � 130 TPD 
West Lorne, Ontario

200 TPD
Guelph, Ontario
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BioOil® Application Development

STAGE 2:  Transportation Fuels, Blends, Syngas,
Synthetic Diesel, Bio-Methanol (Current Stage) 

STAGE 1:  Base Fuels – Heat & Power (2005 – Current)

Industrial Focus - Forestry, Sugar, 
Agricultural & Industrial Biomass Residues

Higher

Lower

Value
Added

STAGE 3: Chemical Refining (Future)
Derivative Products

Time
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Conversion of BioOil® to Liquid Hydrocarbon Fuels

� Dynamotive Has Demonstrated A Process That Allows B ioOil To Be Upgraded 
Into Mobile Fuels – Patents are Currently Under Develo pment

� Gasification Of BioOil And Biochar Has Been Demonst rated As A Precursor To 
Synthetic Mobile Fuels (Biomass To Liquids)

� Competitive Advantage vs. Cellulosic Ethanol:

� Indistinguishable From Hydrocarbon Fuels 

� Use Same Delivery System And Engine Platforms Which  Results In 
Avoidance Of Billions Of Dollars In Infrastructure And Engine 
Development Costs

� Synthetic Fuels Are High Value / High Grade Fuels v s. Lower Grade Fuel In 
Cellulose To Ethanol Path 
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Raw BioOil® Overview
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Typical Properties

Viscosity ~ 60-80 cP at 25°C

Water content ~ 25 – 30 wt%

pH ~ 2 - 3

SG ~ 1.2

HHV ~ 16 MJ/kg

Elemental stoichiometry: CH 1.87O0.75

45 -50 wt% Oxygen

4-10 % Acetic Acid
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Upgrading Targets

Modify BioOil to:

Remove acidity
Make product miscible with hydrocarbons
Reduce or eliminate propensity to coking
Maximize carbon conversion to a hydrotreatable prod uct
Minimize water content (Modified BioOil should pref erably be 
immiscible with water)
Minimize oxygen content
Minimize costs:

Minimize hydrogen consumption
Use as mild conditions as possible
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� Hydrogen is internally generated from the water pre sent by reforming a portion 
of the BioOil to CO2 and H2.

� Most of the oxygen is released as carbon dioxide so  the net hydrogen 
requirement is small.

� Product is substantially deoxygenated .
� Ideally pure hydrocarbons would be produced in one step:

In practice, a two stage process has been found:

Hydro-Reforming

9

BioOilH2

[H]

CO2+ CO + CH4

(CH)x (Diesel)
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BioOil® Upgrading
Stage 1: HydroReforming - Phase Separation+Deoxygena tion
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Aqueous phase 

Contains mostly Acetic Acid

BioOil Phase (UBA)

Oxygen Content ~ 10%

Water Content  ~ 1%

SG < 1

HHV ~ 40 MJ/kg

Yield ~ 45 % of BioOil Feed
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BioOil® Upgrading
Stage 2: Mild Hydrotreating to Diesel-like Product
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BioOil Phase (UBB)

Oxygen Content ~ 1%

Water content  ~ 0%

SG < 1

HHV ~ 45 MJ/kg

Yield ~ 83 % of UBA Feed 
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Key Features

� Net yield of mobile fuels (UBB) from whole biomass is ~ 25% which to 
our knowledge is the highest ever reported.  

� UBA is stabilized so it can be hydrotreated in a st andard refinery 
without the risk of coke formation or blended with diesel fuels used in 
stationary heat and power applications.  

� UBA is miscible with biodiesel in any concentration .  
� UBA can be steered towards diesel/gasoline/jet fuel  etc. based on 

selection of commercial hydrotreating catalyst and hydrotreatment 
process conditions. 

� Acetic acid and Biochar by-products are valuable an d can be easily 
recovered during different stages of the production  process.  

� Upgrading process uses conventional hydrotreatment  equipment and 
process conditions for rapid implementation at pilo t and commercial 
scale 
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Pyrolysis Plant Model – Summary 
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UBA / UBB Production Costs – Summary 

Energy Value Capx 
29,300,000$      Pyrolysis installation

Ethanol HHV 30MJ/kg 2,500,000$        Hydro-reformer for UBA
UBA HHV 40MJ/kg 2,000,000$        Hydro-reformer for UBB
UBB HHV 45MJ/kg 1,500,000$        Liquid-Liquid Extractor for Acetic Acid 

1,000,000$        Waste Water Treatment 

BioOil Input Tonnes 42,904

Annual cost GJ Gallons $ per GJ $ per Gallon 
Production 2,773,155$      686,465            9,433,597         4.04$            0.29$            
Capital Expenditure 1,953,333$      686,465            9,433,597         2.85$            0.21$            
Interest (median) 820,400$         686,465            9,433,597         1.20$            0.09$            
 
Total Cost 5,546,888$      9,433,597         8.08$            0.59$            

Biooil / UBA Yield Tonnes 0.45 19,307              
Cost

UBA Production Costs Input cost Yield Gallons Annual Cost UBA Gallons $ per Gallon
BioOil 0.59$              0.56                 5,546,888$        5,262,237      1.05$            

$/kg Kgs needed
Hydrogen 14k/tonne bio oil 3 600,656            1,801,968$        5,262,237      0.34$            
Production Cost 20% Capex 1,000,000$        5,262,237      0.19$            
Capital Expenditure 5,000,000$      15 333,333$          5,262,237      0.06$            
Interest (median) 3,500,000$      8% 140,000$          5,262,237      0.03$            

Mkt. $ / Tonne Annual tonnes Total Credit
Less Credit for Acetic Acid 800 2138.4 1,710,720$        5,262,237      0.33$            

UBA Production Cost 7,111,470$        5,262,237      1.35$            

Gallons Eq $ Eq HHV
Ethanol Equivalent  8,688,060 0.82$            

UBA /UBB Yield Gallons 0.83 4,367,656         
Cost 

Input Cost UBA Gallons Annual Cost UBB Gallons Per Gall on
UBA 1.35$              5,262,237         7,111,470$        4,367,656      1.63$            

$/kg kgs needed
Hydrogen 8 kilos per tonne bio oil 3 343,232            1,029,696$        4,367,656      0.24$            
Production Cost 20% Capex 400,000$          4,367,656      0.09$            
Capital Expenditure 2,000,000$      15 133,333$          4,367,656      0.03$            
Interest (median) 1,400,000.0     8% 56,000$            4,367,656      0.01$            

UBB Production Cost 8,730,499$        4,367,656      2.00$            
Gallons Eq $ Eq HHV

Ethanol Equivalent 8,730,499$        7,453,558 1.17$            

Cost
Net of Char Contribution
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Biomass to Refiners Input & Finished Fuels Cost Bas is
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UBB - Mobile Fuel  $2.00/gal
4.4 mm gallons 

UBA - Fuel  $ 1.35 gallon
5.3 mm gallons

Bio Oil $ 0.59/Gallons
9.4 million gallons

77,000  dry short tons
$ 30 per ton

Conversion
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Additional Product - Biochar CQuest™

CQuest™ Biochar 

� Byproduct Of Fast Pyrolysis Process With High Carbo n Content

� Soil Enhancement Price To Be Determined Based On Va lue In Use Which Is Under Study 
With USDA – ARS 

� Heating value (soft wood (+/-) 26 MMBTU.

� Carbon Sequestration :
� Soil Application 3 Tonnes Of CO2 Per Tonne Applied (Wood Based Estimate)

� EU Value $20 Per Tonne CO2 +/- $60 Per Tonne Of Sequ estered Biochar
Equivalent To $2.25 Per MMBTU
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Thank You


