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U A sense of scale
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New Zealand
Ararget of replacing fuels by
2040

ANZ requires 1.8 million ha
dedicated crop for biduel

Asery similar to current
plantation crop

0% of current crop is exported

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

ASource ScionBioenergy
Options

Biomass to biofuel - a sense of scale

USA
Ararget of replacing ~40% gasoline fuels
by 2030

2800 million ODT per annum to replace
40% transport fuels

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

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

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

ASource Sandia National Laboratory



Feedstock TrendsT 25% Biofuel Target

Dedicated energy crop offers the most potential
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US Biomass to produce 90 billion gallons by 2030
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Source: Sandia National Labs



U Biomass has a key role in thsfuel sector

U Large scale biomass is required

U Have we got it right?

U SRC is proven

U It is low cost

U Has anyone considered herbaceous crops?



The right crop 1 short rotation coppice

SRMVillow

A Fastgrowing

A Cost effective

A Well developed mechanical

options

A Suitsbiomaterialsapproach

Miscanthus



Energy Farming

H2Cc 1 season
of growth on 3
year stools
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Proven and patented Vertichem process

Untreated feedstock
(hardwood chips )

Process
cycles

—_—

Organic Solvent
(ethanol)
Pretreatment

—

Hot Water
Pretreatment
(Hemicellulose
extraction)

Process
streams

| &

Black Liquor

Yellow
Liquor

Clean pulp

(Sales to Existing

Pulp & Paper
Plants)

—_—

Lignin recovery
+ drying

—

Crystallization

—

Conversion
to Ethanol

Products:

3 ingredient outputs

Lignin

Xylose

Etﬁanol



Product: overview

lFood additives

Adhesive resins
Epoxy resins
Polyurethane

olyvinyl chloridé

fuel ' Carbon fibre

lTransportation

Commodity
chemicals




Multiple products mitigate revenue risk and lower costs

Potential Vertichem product markets exceed $100 billion*

A Blended sale to progressively
replace petroleum based ingredients
A High quality lignin opens even
larger markets with new green
applications

A Ingredient sale to food ingredients
and pharmaceutical markets

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

A Ethanol for commodity biofuel
sales

A Cellulose as direct sales to pulp
and paper sector

A PVC fillers and additives
A Adhesives & epoxy resins
A Polyurethanes

A Carbon fiber

A Food additives

A Xylitol

A Personal care products
A Pharmaceuticals

A Transportation fuels
A Fuel additives
A Solvents

A More economical input for
Pulp and Paper plants

*Source: Commercial intelligence.




Migrating to the green economic model

High value products

Petrochemicals

Transport fuels

Ihdustrial fijéls
Other

High value products \

Xylose
(Sweetener)

Plant and animal matter Fossil fuel Fractionation

me Green Economy

-

)

Revenues

Direct use as
feedstock

Natural Lignin
(Chemicals)

Cellulose /Ethanol

biomass fractionation

k Hardwood Vertichem patented K /




Lignochemicals : ethanol production process

Feedstock Pretreatment

w Salixwood
chips

wDry pulp

Hydrolysate




Research Institute JV: applications drive revenue growth

Warner Babcock Institute for Green Chemistry
A WBI is the premier Green Chemistry laboratory,
working with Fortune 100 companies

A John Warner internationally acclaimed as the
AnFat her of Green Chemistryo

A Vertichem-WBI JV will accelerate market
penetrationof Ve r t i oloducsd s

President and Chief Tchnology Officer A WBI will work exclusively with Vertichem on new
e B ety e lignin, xylose and cellulose applications

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



Vertichem-WBI JV: value creation through applications

Ensures demand for
Vertichem natural
lignin, xylose and

cellulose

Multiplies o N
applications using vertichem Develops a portfolio
lignin T increasing &= of applications

market size and Dwamerbabmck patents and new

VO I u m e institute for green chemistry m ate rl al S

Potential to discover even Creates new, high-value
higher value uses for lignin, green specialty chemical
xylose and cellulose products


http://www.warnerbabcock.com/

From biomass to market ready products

Biomass
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Value Add

©
o Value Add Proposition
Biorefinery ~$400 to $500 million gross
Wood Revenues
Volume ~$45 million gross
$10 million

Green Specialities
(Sweetener)

\‘___—_—__—,/

Xylose
Natural (Sweetener)
Lignin

Cellulose Natural Lignin

(Chemicals) Green Plastics Paints

~—~ etc

Cellulose /Ethanol (Chemicals)

Ethanol




Forestry company JV: ensuring feedstock supply

Anderson Tully Company

A Known worldwide for its guality hardwood products,
used in the construction and furniture industries

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

Asubsi di ary of The Forestl and
which owns and manages 3.4 million acres of forests

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

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

AVertichem and Anderson Tully have executed an
MOU to establish abiorefinery on Anderson Tully

property using Vicksburg mill wastes E\
SINCE




Forestry Company JV: Vicksburg project site

Anderson-Tully Company Sawmill
Vertichem Project Site
(Anderson Tully Land)

Bunge Ethanol Plant
(Source of ethanol)

Yazoo River Diversion Canal \
(direct access to Mississippi River) 3.5km of road and rail



