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World Fiber Production on the increase

Global fiber market 2010

total fiber demand: approx. USD 150 bn.

Wool
1.6% \

Cotton

33.5%

Synthetic fibers

58.4% MMC fibers

5.7%

Cellulose Gap

0.8%

Global fiber market 2012

Woaol
1.3% \

Cotton
31.7%

Synthetic fibers

60.9% MMC fibers

6.1%

DyeCoo




Water availability on the decrease...

B #hysical water scarcity
Bl Economic water scarcity
B Little or no water scarcity
[1 Not estimated

Projected Water Scarcity in 2025

Note: | Indicates countries that will import more
than 10% of their cereal consumption in 2025,

DyeCoo

DYP Unit, IWMI- Lanuary, 2000
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What if you could dye fabrics with : -

What if you could dye fabrics with:

N




Textiles & Water use ( Standard Order)

Polyester Total length +/- 700,000 yards
Standard Black Total weight +/- 164,000 kg




Textiles & Water use ( Standard Order)

17,000 kg of process chemicals
7000 kg of dyes




Textiles & Water use ( Standard Order)

Total water usage : 16.000 m3 = 16,000,000 liters
I Equals 6 Olympic Swimming Pools !




CO, Dyeing / Basic Principle

Scoured & heat-
setted fabric

Dyeing process Co,
(250 bar / 120°C ) Storage
CO, +
max 2,5%
CO. + pure dyes
< 0,02% o dyes CO,> 95%
recycled




CO, Dyeing Basic Principal

-

-

.




Easy Colour Correction -

®



Savings Chemicals, Dyes and Water

| Fabric |  Polyester | Totallength +/-700.000 yards

Standard Black Total weight +/- 164.000 kg

Water CO,
Process Chemicals 17.000 kg 0 kg
Dyes 7.000 kg 40-60% less




Savings Chemicals, Dyes & Water

CO, Water

Total waste:

Total 234 liters

Containing:
Spin oil left-overs

Dyes

Finishing agents
Additives




Applications -

Introduction Introduction On Demand On Demand
2011 - 2012 2014 - 2015

100% PES
Woven / Knit

Leather Carpets

Introduction 2013

. Acrylics Sunscreens
Polyamide

Silk Protective
Spandex

Introduction
2014 - 2015

Yarn




Economical Benefits

o Significant lower operational costs

o Shorter batch times ( up to 50% )
o Significant less re-dyes

o Easy colour-correction ( dark & light )




Total Energy / CO, Consumption

CO, Dyeing
Pressurization / Dyeing Energy 76KWh
Pressurization / Dyeing Steam 209 kg
Rinsing / Separation / Depressurization Energy 91 KWh

Rinsing / Separation / Depressurization Steam 145 kg

Total Energy 167 KWh

Total CO, per batch 800 kg
Total used ( 95% recycled ) 40 kg

qe’“: y



Batch time

Pressurization / Heating
Dyeing / Levelling
Rinsing / cleaning CO2
Depressure 250 to 50 bar
Depressure 50 to 20 bar

Depressure 20 to atmospheric

Total Dyeing Time

CO, Dyeing time

20 min
60-80 min
30 min
30 min
5 min

5 min

160 min - 180 min

;




Quality & Audits -

e Results are equal or better ( level, color-fastness, washing, staining etc.. )

e LCA regarding environmental impact / audit of CO, process
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LCA ( Environmental ) -

Medium color comparison
[Impacts normalized to 100% of Jet Dye 2003 Medium]

120%

B Acidification
B Eutrophication

100% M Global Warming

B Ozone Depletion

B Smog Creation

80%

M Primary Energy Demand

M Process Water

60%

40%

20%

0%

Jet Dye 2003 BAT (Med) Jet Dye 2010 BAT (Med) SCF (Med)



LCA ( Environmental )

R&D phase started with FeyeCon D&I / TU

Delft and Stork Prints

All patents, assets & knowledge from R & D phase transferred to DyeCoo Textile Systen

@ Start building first industrial sized prototype 2009

/

1998 2002 2005 2007 2008 2009 2010 2011 2012 2013

Start testing first industrial
sized prototype

Initial test phase in

The Netherlands

Development of first prototype

Internal motor & recycling unit

7 Patents filed




CO, Dyeing System V2 ( 2012)

And then there was industrial scale




Machine Certification & Safety

e All according to ASME design-code

e Assembly certification by Bureau Veritas /Lloyds

BUREAU VERITAS

EG-verklaring van Eenheidskeuring

Certificate of Conformity
CE-PED-G-BVAMF-4.11.1491-12-NLD-rev.00

& Ci

Bureau Veritas
ing als

the B.V,, verklaart vanuit haar

bady number 1117), gives permission fo sign on the
equipment has been examined against the
n* 97/23/EC end found to selisfy the provisions of the

Fabrikant / Menufacturer
Naam / Neme
Adres / Address
Merknaam / 8randing neme

Drukapparatuur / Pressure Equipment
Rniey Aloag 3

/

Identification technical documentation

Benaming drukapparaat / name
Fabrieksnummer / fabrication number

Type/ type

Serie- of partiinummers / series number
Medium / medium

Categorie / category

Ontwerpcode / design code

Ontwerpdruk / design prossure (PS)
Max. ontwerptemp./mex. design temp. (TS max)
Min. ontwerptemp./min. design temp. (TS min)

nummer: 1117 dat de ontwerpbeoordeling en het toezicht op de fabricage en eindcontrole van het
onderbeschreven drukapparaat met positief resultaat is doorlopen.

Burvau Veritas Inspection & Certification the Netherlands B.V., acting within the scope of its notification (notified
provisions of annex Ill, module G of

i (NoBo) met

of BV on the prassure equipment. The prossure
the Prassure Equioment Directive
apply to it.

Dyecoo Textile Systems BV
Leeuwenveldseweg 5, 1382 LV Weesp, The Netherlands

2011-D02-01-001
CO, Textile Dyeing System
00-02

COz

v

ASME B31.3 Process Piping & ASME Vill, div. 1
80/300 Bar

150 ¢

5(200 ‘C

Rapportage BV / Report number 8V
Naam / name

Adres / sadrss

Datum / date

Plaats / piace

Naam ondertekenaar / undersigned by
Functie ondertekenaar / function

Handtekening / signature
Stempel / Stamp

1 Notified Body
BV.Amf.4.11.1491/1R/001

Bureau Veritas Inspection & Cerification the Netherlands B.V.
821 AB Amersfoort

INS-PED-F24.(rev.05)




Where are we today

! ® HOME MEDIA COMPANY CONTACT
CO, Dyeing Technology
Media View all Podcasts Publications Video

DyeCoo:
waterless dyeing

Launch of the first commercial dyeing
machine that uses supercritical carbon
dioxide instead of water -

—— * CO, Dyeing Gets
Commercial Roll-Out

Revolutionary System

“
Waterless
dyeing is
finally here

DE GROENSTE OMROEP!

NOORDERUICHT

NIEUWS

e Set with 3 machines in operation since March 2012

e 2 sets installed in Taiwan / Thailand Oct 2013

e 2 new sets in order for Taiwan

e 8in option for Taiwan



( Strategic ) Partners

P8 SETEX

HUNTSIVIAN

A /N 6
DyStar e TUDelft
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| cg&ogrtex
" Group

S,
N


http://www.tudelft.nl/

Products & Marketing ( Nike Olympics )

ABOUT ’
& NIKE, CAREERS =Ea Q

RESPONSIBILITY

INVESTORS

(]

AUGUST 08,2012

KENYAN MARATHON
CHAMPION T0 WEAR
NIKE UNIFORM OF
INNOVATIVE
SUSTAINABLE
MATERIALS

"
Ky

Marathon singlet made from recycled
bottles and dyed without water. Nike
Flyknit shoes engineered to minimize

waste.

- s
- r

Kenyan marathon world champion Abel Kirui will take his place at the start line this Sunday in footwear

and clothing that combine high performance innovation with environmentally sustainable design from
head to toe.

The Kenya singlet he will wear is made from recycled fabric that comes from the equivalent of three
recycled plastic bottles. To make the fabric, bottles are ground into flakes, melted and then spun into
special thread. All of the Track & Field uniforms for Nike sponsored federations have also been created

0 STORIES Story

urant kicks 12 Nike Greater Ch

using this technique.

e calendar The Kenyan colors have been added to the singlet using an innovative water-free dye process. Earlier
2012 mate race day gear package

this year, Nike announced a strategic partnership with DyeCoo, a Netherlands-based company that has
developed and built the first commercially available waterless textile dyeing machines. By using
recycled carbon dioxide, DyeCoo’s technology eliminates the use of water in the textile dyeing process.

On average, textile dyeing uses an estimated 100-150 liters of water to process 1 kg of textile material

today. The synthetic textile dyeing industry consumes 2.4 trillion gallons of water per year, the

equivalent to 3,700,000 competition swimming pools. As part of its commitment to sustainable design,

1d Nike has been exploring this technology for the past eight years and aims to scale it for larger
production volumes in the future.




Products & Marketing ( Adidas DryDye )

=ddidds Global Search Subscribe  Account  Store Finder

FOOTBALL RUNNING BASKETBA

ORIGIN,

MICOACH MORE GOALLIN

GOALLIN | MNews  Events  Challenges
BETTERPLACE DRYDYE SUSTAINABILITY +1 BETTER PLACE

INTRODUCING ADIDAS DRYDYE oz

READ THE COMMENTS

POSTED: ABOUT A MONTH AGO 0 © 1511 W Tweet EiLike (23
= RELATED

SHARE WITH YOUR FRIENDS

e MORE <&

RELATED

ND THE
ABLE GAMES

adidas DryDye | Every Drop Counts

Back when human beings first figured out how to make a lot of stuff really easily in factories, they didn't think about how

this would affect the planet or how we might even run out of the things we need to make that stuff.




Products & Marketing ( Adidas DryDye )

_ Since introducing DryDye in 2012, Adidas has
==adidas produced 1 million yards of DryDye fabric

EVERY DROP COUNTS

adidas applies DryDye technology to its Prime T Range

June 2013 - Herzogenaurach, Germany. Just one year after the introduction of DryDye, a breakthrough J u St o n e ye a r afte r t h e i nt rOd u Cti o n Of D ry Dyel
e e e e Adidas  announces additional water savings
by utilizing this technology in its Prime T-shirt

pressurized carbon dioxide in place of traditional water, this technology allows water savings of 25L per t- ra n ge .

The expanded use of DryDye marks an important step in adidas’ continuing efforts to save water. By using

shirt. Since introducing DryDye in 2012, adidas has produced 1 million yards of DryDye fabric. The use of
this DryDye technology has resulted in a saving of over 25 million litres of water, " the equivalent to 10
Olympic sized swimming pools, in just one year. In addition to completely eliminating the need for water in
the dyeing process, DryDye technology use 50% less energy and 50% fewer chemicals than traditional

dyeing methods.

Dress to save water
One of the main products utilizing the DryDye technology is the adidas Prime T shirt line. The Prime T is
priced at €25 and is available in multiple global markets. adidas is presently expanding this technology to

include other product ranges across multiple sports categories.

The global DryDye initiative is part of the adidas Better Place program, a collaboration of people and
processes determined to do better for the world, globally and locally. It includes internal collaborations to
bring sustainable innovations to adidas products and external projects to help improve local communities

via grassroots activities, framed by the power of sport.

For more information, please visit www.adidas.com/goallin/betterplace and http://www.adidas-
group.com/en/sustainability/welcome.aspx

About adidas

" Based on 1 yard of fabric per t-shirt. Provided by Yeh Group



www.dyecoo.com



http://www.dyecoo.com/

Dyeing cost per kg / Standard black / Average Asia -

Co2 Electricity Steam Dyes Total
Used per batch 80 kg 167 KwH 354 kg 4,2 kg
Price (customer specificinput) 0,1 uso/ kg 0,12 uso/ KwH 0,1 usp/ kg
Total price 8 usD 20,04 usD 354 UsD 53,41 UsD usD
Used perkg 0,46 kg 0,95 KwH 2,02 kg 0,024 kg
Price per kg 0,046 UsD 011 usD 0,20 usD 0,31 UsD UsD
C02 usage input DyeStuff input

Colour  Standard Black

Total volume CO2 800 kg Recipe cl GlKg  Kg/Total  AvPrice/kg  Total
Cl  Violet93 3,6 0,63 $1320 |$ 8,32
Recycle percentage 90% C2  Blue291.1 28 0,49 $1320 |$ 6,47
Total recycled 720 kg C3  Orange6l 17,6 3,08 $1254 [$ 3862
Textile load 175 kg Total 24 4,2 $3894 [$ 5341
OWF 2,40%

DyeCoo



Lab Dye Equipment -




