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Over 300 million trees are chopped 
down annually to make man - made 
cellulosic fibres (MMCF) for textiles, 
about 25% of which come from 
endangered and old - growth forests. 

The Problem

Our Solution
Nullarbor Tree- Free fibres made 
̗̣̠̞ ̞̣̠̝̔̓̒̚̚ ̖̝̝̦̝̠̤̖̔ ̠̟̕Я̥ 
contribute to deforestation or loss 
of habitat and are stronger than 
current lyocell made from wood 
pulp.



What is Cellulose?

Ånatural polymer of glucose
Åcarbohydrate similar to starch
Å insoluble and indigestible
Åmain component of paper & cotton
Åmakes up about 40% of plant matter
Å renewable & biodegradable
Åmade from trees via wood pulping



Plant vs Microbial Cellulose

Microbial Cellulose (BC)

Å Cellulose ~1%

ÅWater & Fermentation medium  ~ 99%

Wood (Pinus sylvestris)

Å Cellulose ~ 40%

Å Hemicellulose ~ 29% 

Å Lignin ~ 28%

Cellulose content ~ 93-95% Cellulose content > 99.5%

Wood pulping process
Wash with hot water and/or dilute NaOH



Lignins Hemicelluloses



Simplified Wood Pulping Process
(to remove ligninsand hemicelluloses)

The capital outlay for a 
1 million tonne per year 
pulp mill is ~US$2 billion

A pulp mill uses around 
20 to 100 tonnes of 
water for every tonne of 
wood pulp produced

One tonne of wood 
produces 300 - 350kg of 
Dissolving Wood Pulp

Uses complex chemistry 
& engineering. Produces 
large amounts of toxic 
and intractable wastes.



Microbial Cellulose is Nano-Cellulose 

Water absorbency

ÅWood pulp: ~12x its weight

ÅMC (before drying): ~200x its weight 

ÅMC (after drying): ~20-100x its weight

ÅMC hornifiesmore readily if overdried

Width of fibre

0.01‘m       0.1‘m         1‘m          10‘m         100‘m 

Human
Hair

Wood
Pulp

Microbial
Cellulose



Wojciech Czaja, Alina Krystynowicz, Stanislaw Bielecki, R. Malcolm Brown Jr.,  Biomaterials27 (2006) 145ς151 

SEM of Wood Pulp Vs Microbial Cellulose

Wood Pulp Microbial Cellulose



Current FibreLandscape

Wool
1%

MMCF
6%

Cotton
27%

Polyester & 
Other 

Synthetics
66%

POLYESTER - NYLON ςACRYLIC
35% of global microplastic pollution 
comes from textiles3

ÅNon-biodegradable2

ÅMade from non-renewable petroleum resources
ÅEnergy intensive production processes2

COTTON
2,700L of water to produce
1 cotton t-shirt4
ÅCotton also covers 2.5% of the world's cultivated 

land but uses 10-16% of the world's pesticides, 
more than any single major crop.1

MMCF (RAYON; VISCOSE & LYOCELL) 
ÅWood-pulping process is energy intensive and 

creates pollution
ÅA significant contributor to deforestation.

Sources 
1. The Deadly Chemicals in Cotton. Environmental Justice Foundation in col laboration with 

Pesticide Action Network UK (2007): London, UK. ISBN No. 1-904523-10-2.
2. https://www.greenchoices.org/green -living/clothes/environmental -impacts

3. https://www.fash ionrevolution .org/our -clothes-shed-microfibres -heres-what-we-can-do/ 
4. https://www.worldwildlife.org/stories/the -impact-of-a-cotton -t-shirt
5. https://canopyplanet.org/campaigns/canopystyle/



THE CELLULOSE GAP

Data Source: Lenzing
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Á The MMCF demand was forecast to outpace supply by 2030, but tightening regulations will accelerate shortages.
Á The Cellulose demand is expected to reach 11 million metric tonnes by 2030.
Á Brands must shift to sustainable supply chains now to avoid supply chain disruptions.



Photo: Ray Scott

2006
The Wine Dress
by Gary Cass & Donna Franklin



+

We Envisage a New Forest, 
One Using Fermented Waste, Not Trees

The fermentation 
can use a variety of 
ǿŀǎǘŜǎ ƛƴŎƭǳŘƛƴƎΧ



Bacteria ςSmall but Productive

It takes approximately 7 years to produce 80 tons 
of cellulose from plants on 1 hectare of land.

It takes 22 days to produce the same amount of 
microbial cellulose in 500,000 L of fermentation 
medium (Jozalaet al., 2016). 



2015
The Beer Dress
by Nanollose



Feedstocks for Fermentation

ÅCoconut water

ÅMolasses from beet or sugar cane

ÅCrude glycerol from biodiesel industries

ÅFruit waste (orange, apple, pineapple, etc)

ÅCorn syrup and corn steep liquor

!ƴŘ ƭƻƴƎŜǊ ǘŜǊƳΧ

ÅStraw hydrolysate 

ÅHydrolysed cellulosic fabrics (e.g. cotton/polyester blends)

ÅOther hydrolysed cellulosic waste

Carbohydrates (sugars & alcohols)



2016
The Champagne Dress
by Nanollose



Making Fibrevia the Viscose Process

water soluble cellulose xanthate
(simplified structure)



The Viscose Process



Wet Spinning of Viscose Fibre



Spinning Fibreto Yarn

1. Staple Fibre
2. Carded Fibre
3. Sliver
4. Roving
5. Yarn

1

3

2

4

5



Spinning Fibreto Yarn



The Metrics of Fashion

Fibre Weight (Denier)
denier = grams per 9,000m of fibre. 
tex = grams per 1,000m of fibre.

Yarn Weight (Count)
Yarn Count (N) = number of hanks in one pound of yarn.

Metric count (Nm) = number of km in one kg of yarn. 

Yarn Count Size of Hank

English Cotton (Ne) 840 yards

Linen 300 yards

Wool (in Yorkshire) 256 yards

Wool (West of England) 320 yards

Wool (Worsted) 560 yards

America 300 yards



2018
The Viscose Sweater
from coconut water
by Nanollose



Making Fibrevia the Lyocell Process

N-methylmorpholine-N-oxide (NMMO)

cellulose dissolves in NMMO/water



The Lyocell Process & Air Gap Spinning



Pulp Viscosity

Viscosity is measured as a 0.5% cellulose 
solution in 0.5M cupriethylenediamine(CED)

In its natural state microbial cellulose has 
too high a degree of polymerization (DP) 
and too high a viscosity to be used in 
existing fibre manufacturing process.



fibre % MC tenacity

Standard lyocell from Wood Pulp 0 4.30

Nullarbor-10 (1.2 denier) 10 4.58

Nullarbor-20 (1.2 denier) 20 4.75

Nullarbor-50 (1.2 denier) 50 5.00

Nullarbor-100 (1.2 denier) 100 5.27

Nullarbor-75 (0.7 denier) 75 5.70

% of MC (remainder wood pulp)

g/d
From laboratory spun fibre by Birla Cellulose

Higher Strength of Nullarbor Fibres



The Nullarbor Plains in Australia
ŦǊƻƳ ǘƘŜ [ŀǘƛƴ άnullaŀǊōƻǊέ όƴƻ ǘǊŜŜǎύ 

60.81%



2022
The Lyocell Garment
from coconut water
by Nanollose

Unveiled at the Global Fashion Summit 
Copenhagen 7 June 2022

Designed by Australian  fashion designer
Lee Mathews

Fibrespun by Birla Cellulose
Yarn Spun by IFM, Deakin University
3D Knitting by Knovus



CURRENT 
FEEDSTOCK

TREES

NANOLLOSEFEEDSTOCK 
WASTE

TREES CUT 
& CHIPPED

ÅDestruction of forests 
Å12-18 year growth cycle

ÅEnergy intensive
ÅHazardous chemicals  
ÅWaste & pollution

WOOD PULPING 
PROCESS

TREE-BASED 
CELLULOSE

RAYON FIBRE

1

FERMENTATION 
OF WASTE 

ÅCellulose from waste
ÅGrow cycle of 18 days

2

ÅNullarborTM can be produced using existing industry 
infrastructure so no need to invest in new equipment

3 4

WOOD PULPING
NOT REQUIRED

TREE-FREE 
CELLULOSE

TREE-FREE 
RAYON FIBRE

HIGH TRACEABILITY 

WASTE 
REMEDIATION 

The Nanollose Advantage

TRADITIONAL RAYON - PRODUCTION PROCESS

NANOLLOSE TREE-FREE FIBRE - PRODUCTION PROCESS

Reduced processing 
saves time and money
whilst protecting the 

environment



No Deforestation

No Wood 
Pulping

Chlorine - & 
Pesticide - Free

Lower Energy 
Use

Very Low 
Land Use

Natural 
Fermentation 

Process 

Stronger Than 
Normal Lyocell 

Made From 
Wood Pulp

Benefits of Nullarbor 


