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Pre-treatment or fractionation

* The distinction between the different technologies is subtle yet can have a
significantinfluence on the end use markets of the biomass

* The aim of biomass fractionation s to split the biomass into one or more
fractions of the three major components of lignin, hemicelluloses and
cellulose, allowing further conversion to products.

+ Biomass pre-treatment on the other hand aims to disrupt the lignin,
cellulose and hemicelluloses components allowing efficient hydrolysis of
cellulose and hemicelluloses to fermentable sugars.

— Pre-treatment can lead to a separation of components; however, this is
a consequence of processing rather than intent.
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Market Opportunity — Key Assumptions
* Quantities of each fraction typical of the NREL Clean Fractionation process.

« All biomass fractionation processes have the same feedstock preference as the NREL
process, i.e. hardwoods, agricultural residues and herbaceous biomass.

supply, with the scope for limited imports to supplement domestic production.

*  We have used the economic modelling of the NREL process as a basis for our
assumptions.

Bleached Softwood Kraft (NBSK) pulp price as a proxy.

*  Wehave assumed that biomass fractionation products will be produced for captive
markets.
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« The feasibility of different scenarios is primarily based on the regional and UK potential for

« Inthe absence of a publically available price for dissolving pulp, we have used Northern
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Feedstock

Hardwoods, agricultural residues and herbaceous biomass
* Energy Crops
— Miscanthus, Short rotation coppice

— Energy crops are currently a small resource with an estimated
production of 90,300 odt of crops in the UK, and around 17,428 odt in
the North East

* Hard wood forestry
— Hardwood resources are difficult to estimate
— North East forestry is dominated by soft wood production
— Predicted availability around 90,000 tonnes
e Straw
— Range of sources (wheat, rape, barley etc)
— Existing uses
— Prediced availability 467, 000 tonnes/year
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Comparison of cellulose markets
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Speciality Pulp Markets

Dissolving Pulp
|
1 | |
Cellulose Flbres M Nitrocellulose Cellulose Esters

Personal care,
pharmaceuti

Films, Moulding,
Extrusian, Fibres
and Laquers.

Textile markets, Fuplnsives, laquenrs,

detergents, cosmel Food products

paint, fand etr.

Packaging
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UK cellulose strength

* The UK has significant strength in the commercial production of cellulose
derivatives and the development of new cellulose applications.

¢ The UK has three companies producing between 10-100,000 tonnes of
cellulose derivates each per annum. We estimate that;

— Innovia use around 20,000 tonnes for the production of Natureflex and
Cellophane,

— Lenzing around 50,000 tonnes for the production of regenerated
cellulose fibres,

— Clarifoil between 30-40,000 tonnes for the production of cellulose
acetate

* The UK has a number of innovative SME developing technology applicable
to C5 sugar fermentation
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Hemicellulose Outlets

Furfurals may be a possibility. Although furfural is predominantly produced in
China, South Africa and the Dominican Republic; the world’s largest furfuryl
alcohol production unit is operated by TransFurans Chemicals (TFC) in Geel,
Belgium.

The purity of the hemicelluloses arising from clean fractionation would be an
advantage in the production of Xylitol, because it is known that Xylitol production
is especially sensitive to contaminants.

High value applications such as; pentose components in surfactants, barrier
coatings, adhesives etc

HOWEVER

These applications require development or lack a UK development opportunity
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Lignin

* Long term opportunities for conversion to aromatic bulk chemicals and
functional speciality chemicals

— Phenolic aromatics
— Functional anti-oxidants
— Carbon fibers

* Near term opportunities lie in lignin's calorific content

— High quality pellets for domestic use
— Supply to large scale renewable energy producers
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Opportunity Potential

Fractionation
Facility

Cellulose
Cellulose S
Derivatives

Feedstock Markets

Lignin Industrial
g Combustion
: Ethanol
Hemicellulose .
Fermentation

Alternative feedstock— hardwood coppice initially based on inports
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Summary

» Biomass fractionation based on an organosolv process
» Scale of plant — typical of current sulfite pulp plant

and/or fibre
« Fermentation quality hemicellulose sugars
— Either ethanol ‘bolt on’ to the fractionation facility

fermentation)
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* Raw material — straw supplied from region and neighbouring regions
« Dissolving pulp grade cellulose designed for UK production of cellulose film

— Sugar supply to ethanol facility with C5 fermentation (i.e. DDGS

« Lignin converted to domestic fuel pellets or supplied to biomass power plant
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Login

NNFCC

www.nnfcc.co.uk

type search here
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Home About NNFCC Feedstock Industry Sectors Consumer Discover! Contact Us

You are in: Home

NNFCC is the UK's national centre for renewable fuels, materials and

technologies

+ We help to introduce renewable fuels and materials into the marketplace
+ We provide independent information and advice to agriculture. academia, Government, industry, the media and the public

We work to build sustainable supply chains for products made from plants. So our website is aranged as a supply chain: from feedstock. through
manufacturers to consumers. You can explore our site by clicking one of the three icons below which is most relevant o you

Feedstock

NNFCC Project 09-008 Review of Technologies
for Gasification of Biomass and Wastes

UPDATED - Energy Crops Calculator

NNFCC Crop Factsheet: Echium

NNFCC Crop Factsheet: Short Rotation Coppice
Willow (SRC)

for industry to
manufacture

»

at people buy

ind use

products.

[ |

| »
For growers and procassors, section includes: About renewables industry, section includes: Find sustainable products, section includes:

* Allfhe crops
* Process on-farm?
* Econamics and stafistics

* Commercial issues
* Markets overview
* Develop your supply chain

* NNFCC shopping guide
* Where to learn mare
* Recycling and composting

Green Supply Chain ‘09 - (Leeds) NNFCC hielps with making the most of
05 Mov 2008 - 06 Nov 2009 packaging

Afarmers guide to Anagrobic Digestion
{ mare >

News version of Energy Crops Calculator
released

HNFCC upcoming events June 2008

Search NNFCC pages only

Resource Centre

¥ Join our Network and Subscribe
¥ Search for Contacts and Funding
» Documents, Links and Video

¥ Life Cycle Assessment

» Jargon buster

[J New survey for cleantech
developers
;

) Renewable heat for National Trust
property

() Manure to power town

[ Biomass-powered heating system
for hospital

more >

() shell sells biofuel from wheat-
straw

More News Stories >>

Virtual power plants could tame
coming grid chaos

Packaging News (Environment
News)

KLM uses Naturewarks polymer

for biodearadable hot drinks cun
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