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Biomass to biofuel - a sense of scale

New Zealand
ÅTarget of replacing fuels by 
2040

ÅNZ requires 1.8 million ha 
dedicated crop for bio-fuel

ÅVery similar to current 
plantation crop

Å50% of current crop is exported

ÅConclusion:  ~2 times more 
biomass required for transport 
fuel than domestic timber and 
paper

ÅSource Scion, Bioenergy
Options

USA
ÅTarget of replacing ~40% gasoline fuels 
by 2030

Å800 million ODT per annum to replace 
40% transport fuels

Å~800 million m3 wood used in North 
America (~2.2 m3 per ODT)

ÅTwice as much as is consumed in 
North America for timber and paper

ÅConclusion:  ~4 times more biomass 
required for transport fuel than 
domestic timber and paper

ÅSource Sandia National Laboratory



Feedstock Trends ï25% Biofuel Target

Dedicated energy crop offers the most potential
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US Biomass to produce 90 billion gallons by 2030

Source: Sandia National Labs



Key issues

üBiomass has a key role in the biofuelsector
üLarge scale biomass is required
üHave we got it right?
üSRC is proven
üIt is low cost
üHas anyone considered herbaceous crops?



The right crop ïshort rotation coppice 

SRC Willow

Å Fast growing

Å Cost effective

Å Well developed mechanical 

options

Å Suits biomaterials approach

Miscanthus



Energy Farming

RotokawaTrial Oct 
2005

1 month growth

H2C - 2 
seasons 
growth on 4 
year stools

H2C ς1 season 
of growth on 3 
year stools



Vertichem

Digester

Proven and patented Vertichem process

Untreated feedstock
(hardwood chips )

Organic Solvent 
(ethanol)

Pretreatment

Hot Water
Pretreatment

(Hemicellulose
extraction)

Process

streams Products:
3 ingredient outputs

Process
cycles

Ethanol

Lignin recovery
+ drying

Crystallization

Clean pulp
(Sales to Existing 

Pulp & Paper 
Plants)

Conversion 
to Ethanol

Xylose

Lignin

Yellow 
Liquor

Black Liquor



Product: overview

Xylose

Xylose

Food additives

Medical testing

Xylitol

Food sweetener

Personal care

Pharmaceutical

Furfural

Solvent

Commodity 
chemicals

Ethanol

Fuel additives

Chemical solvents

Ethanol

Transportation 
fuel

Fuel additives Chemical solvents

Lignin

Adhesive resins

Epoxy resins

Polyurethane

Polyvinyl chloride

Carbon fibre

Lignochemicalprocess



Multiple products mitigate revenue risk and lower costs

Lignin Xylose Cellulose/Ethanol

Å Food additives

ÅXylitol

ÅPersonal care products

ÅPharmaceuticals

Å Transportation fuels

Å Fuel additives

ÅSolvents

ÅMore economical input for 
Pulp and Paper plants

ÅPVC fillers and additives

ÅAdhesives & epoxy resins

ÅPolyurethanes

ÅCarbon fiber

Å Ingredient sale to food ingredients 
and pharmaceutical markets

Å Xyloseis feedstock for xylitol
(healthy sugar substitute) and 
food base for flavorings industry

Å Blended sale to progressively 
replace petroleum based ingredients

Å High quality lignin opens even 
larger markets with new green 
applications

Å Ethanol for commodity biofuel 
sales

Å Cellulose as direct sales to pulp 
and paper sector

Potential Vertichem product markets exceed $100 billion*

*Source: Commercial intelligence.



Other

Industrial fuels 

Transport fuels

Petrochemicals
LPG

Fractionation

High value products
150 -year -old  ñCrudeò Economy

Migrating to the green economic model 

Fossil fuelPlant and animal matter

Cellulose /Ethanol

Natural Lignin
(Chemicals)

Xylose
(Sweetener)

Vertichem patented
biomass fractionation

Direct use as 
feedstock

High value productsThe Green Economy

Hardwood

80% of 
Revenues



Lignochemicals :  ethanol production process

Feedstock

ωSalixwood 
chips

Pre-treatment

ωDry pulp

Hydrolysis

ωHydrolysate

Fermentation

ωEthanol

Pulp Hydrolysate



Research Institute JV: applications drive revenue growth

Warner Babcock Institute for Green Chemistry

President and Chief Technology Officer
Warner Babcock Institute for Green 

Chemistry

ÅWBI is the premier Green Chemistry laboratory, 
working with Fortune 100 companies

ÅJohn Warner internationally acclaimed as the 
ñFather of Green Chemistryò

ÅVertichem-WBI JV will accelerate market 
penetration of Vertichemôsproducts

ÅWBI will work exclusively with Vertichem on new 
lignin, xylose and cellulose applications

ÅEstablished in 2007 with $20M state-of-the-art 
research facilities and 35 employees



Vertichem-WBI JV:  value creation through applications

Creating a ñdemand 
pullò for high quality 

lignin

Multiplies 
applications using 
lignin ïincreasing 
market size and 

volume

Potential to discover even 
higher value uses for lignin, 

xylose and cellulose

Creates new, high-value 
green specialty chemical 

products

Develops a portfolio 
of applications 

patents and new 
materials

Ensures demand for 
Vertichem natural 
lignin, xylose and 

cellulose

http://www.warnerbabcock.com/


From biomass to market ready products
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Value Add 

Cellulose /Ethanol

Natural Lignin
(Chemicals)

Xylose
(Sweetener)

Cellulose

Natural 
Lignin

Xylose

Ethanol

Green Plastics Paints
etc

(Chemicals)

Green Specialities
(Sweetener)

Wood 
Volume
$10 million

Biorefinery
Revenues
~$45 million gross

Value Add Proposition 
~$400 to $500 million gross



Forestry company JV: ensuring feedstock supply

Anderson Tully Company

ÅKnown worldwide for its quality hardwood products, 
used in the construction and furniture industries

ÅVicksburg, Mississippi sawmill is the largest 
hardwood sawmill in the U.S.

ÅSubsidiary of The Forestland Group LLC (ñTFGò), 
which owns and manages 3.4 million acres of forests

ÅVicksburg mill produces sufficient hardwood waste to 
supply a 250 tonne/day Vertichem biorefinery

ÅWill supply feedstock and participate in the added 
value generated by producing green chemical 
products

ÅVertichem and Anderson Tully have executed an 
MOU to establish a biorefinery on Anderson Tully 
property using Vicksburg mill wastes 



Forestry Company JV:  Vicksburg project site

Vertichem Project Site 
(Anderson Tully Land)

Bunge Ethanol Plant
(Source of ethanol)

Yazoo River Diversion Canal
(direct access to Mississippi River)

Anderson-Tully Company Sawmill

3.5km of road and rail


