HUNTSMAN

Enriching lives through innovation

Gentle Power Bleach™ , a new benchmark in
sustainable pretreatment

IFATCC International Congress, May 5 — 7, 2010, Stresa, Italy

Lode Vermeersch

1 SN o plt



HUNTSMAN

Sustainability - what are the concerns?

Enriching lives through innovation

Minimise pollution: air, water, land

=  Optimise resources: energy, water, chemicals, time
=  Ensure worker safety, improve EHS standards

= Ensure consumer safety and satisfaction

=  Communication brands & retailers and consumers

= All factors need to be taken into consideration
= Responsible textile dye & chemical supplier can

contribute in all stages STT'\E‘/\@ZO]O
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HUNTSMAN

Enriching lives through innovation

Life-cycle of a cotton T-shirt, intelligent effects

Ecological balance, primary energy profile (mJ per article)

use  production material transportation S Q
e & 80]0

Source; well dressed? University of Cambridge 2006
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HUNTSMAN

Enriching lives through innovation

High 1Q Intelligent Effects

Energy and water consumption in use phase at home can be
significantly reduced by different effects such as:

Freshness: garments need to be laundered less I Q
Active Comfort: make cleaning easier o

Lasting Color: to give the garment a longer life

www.high-ig.com

Easy Care Plus: Reduce the need for tumble drying / ironing

< "
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HUNTSMAN

Enriching lives through innovation

fe Cycle of a cotton T-shirt, smart processing |
- . J per article
logical balance, primary energy profile v pe
Ecologi

100% cotton
Knitted
Dyed with reactive dyestyff
Washing at gg° c
Dried in tumble dryer
Ironing of the T-shirt is assumed

Product js Washed ang tumble dried
25 times in ist lifetime

T-shirt Weighs 250g

The UK j Imported approx|mately
460 million T. -shirts ‘

o O 0 .
?e procﬁ:tlon material transportation ST REA 2 ]
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HUNTSMAN

Enriching lives through innovation

Water Footprint in Textile Processing

= Water consumption by Wet Processing Step

Range of performance = 4x to 21x

«——— Continuous/LLR Batch/HLR ———

Finishing | me——

Printing ]

Dyeing I ———

Mercerizing| m————

Bleaching | = ——

Scouring —

Desizing — (source Cotton Inc., 2009
0 50 109 150 200 I/kg
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HUNTSMAN

Enriching lives through innovation

Smart textile processing - preparation

Smart Prep — batchwise process

liquor ratio rinsing hours equivalent
baths to I’kg
water

Current Industrial Practice
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Enriching lives through innovation

Smart textile processing - dyeing

Smart Jet- batchwise process

liquor ratio tempera- dyeing washing  equivalent
ture cycles off to I/kg
(hours) (baths) water

Current Industrial Practice
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HUNTSMAN

Enriching lives through innovation

Gentle Power Bleach™

Novel bio-based, high-quality & environmentally friendly peroxide
bleaching system at neutral pH and low temperature

STP\E&\QZO]O



HUNTSMAN

Enriching lives through innovation

Gentle Power Bleach™ - Perfect preparation

Discontinuous oxidative bleaching based on
breakthrough enzyme technology (Genencor) {
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—> especially suitable for all fibers that are temperature and *
pH sensitive. Ly
Cotton is perfectly prepared ready for dyeing 3

Regenerated cellulosic fibers with excellent full white .
levels, also recommended for non-fibrillating lyocell.

o ——

Applicable on all closed discontinuous equipments such as
jet, jigger, overflow and cheese dyeing machines.

No supplementary special equipment required, runs
on established machinery
STT’\ES‘A\@ZOIO
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HUNTSMAN
Gentle Power BleaChTM PrOdUCtS Enriching lives through innovation

Product overview

CLARITE®LTC  Combination product for the low temperature Gentle Power Bleach™ with excellent wetting, detergent
and dispersing properties

INVATEX® LTA Agent to assist and boost the peroxide reaction in the Gentle Power Bleach™

INVAZYME® LTE  Enzyme for the Gentle Power Bleach™ to catalyse the peroxide bleach in combination with INVATEX® LTA

INVATEX® LAB  Liquid buffer system for optimum pH setting and regulating

INVAZYME® CAT  Stabilized, liquid catalase-enzyme to remove residual peroxide after discontinuous peroxide bleaching

NOVACRON® Reactive dye ranges NOVACRON® FN and S are recommended for dyeing at 60°C

ST:"\ESA\QZOE
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HUNTSMAN

Enriching lives through innovation

Gentle Power Bleach™ Process

C
Process 100
Novel Gentle Power Bleach™ 90
(GPB) 80
* low temperature
50 min 70
® neutral pH range 65°C ' dygr?gvﬁctsgr:ame 60
- bath possible
v 50
/ é 40
0' 30 601 T 90 120 min 30
A B B
Recipe
Application: Exhaust
Material: CO, CO/EL, knitgood, yarn, woven and terry towel
Machine: Closed equipment e. g.: Jet, overflow, jig, package dyeing machine ...
Low liquor ratio 4:1 —6:1 High liquor ratio 8:1—12:1
A CLARITE® LTC g/l 2.0 1.5
INVATEX® LAB or sodaash ¢/l 7.50r3.0 5.00r2.0
INVATEX® LTA g/l 4.5 3.0
H,0, 35% mi/l 9.0 6.0
INVAZYME® LTE g/l 1.5 1.0
B INVAZYME® CAT (2x) g/l 0.7 0.5
Process condition:  bleaching 50 min at 65 °C, draining, rinsing 2x10 min at 50 °C.
Woven and terry towel preparation: add INVAZYME® ADC for starch desizing.
Srre @ 8010
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HUNTSMAN

Enriching lives through innovation

Soft handle — maximum strength

Gentle in application, soft to the touch

Cotton fabrics pretreated with Gentle Power Bleach™ have a
superior handle compared to conventionally bleached goods.

. Soft, bulky and natural handle
. The effect is fast and permanent
. The crease recovery properties are excellent, much
less crease marking during processing
. Sewability (needle resistance) and stretch are improved

—> e.g. especially important in case of subsequent moist cross

linking finishing Srm@Zolo
13
IFATCC International Congress, May 5 — 7, 2010, Stresa, Italy



HUNTSMAN

Brilliant color — better appearance

Enriching lives through innovation

Giving you the colors you want to see

The Gentle Power Bleach™ brings the following
advantages to the subsequent dyeing process:

. In many cases a better color yield

. Better appearance/levelness and brighter shades
. Savings in dyeing costs possible

. Similar or even better wash-, water- and rubbing-

fastness properties

The Gentle Power Bleach™, the perfect pretreatment
for excellent dyeing results.

Srrep @ oo
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HUNTSMAN

Enriching lives through innovation

Process optimization

Keeping cost conscious customers in mind
— saving resources

»Savings in energy consumption by about 40% due to
the considerably lower treatment and rinsing temperature

=No neutralization is required, at least one or two rinsing
baths can be omitted leading to a strong reduction in
water usage by 50 %

»As the material remains naturally soft and bulky, possible
savings in softening can be obtained or new unattained
softness levels are reachable

STRE&\Q 20lo
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T HUNTSMAN
P ro cess o pt I m I Zat I O n Enriching lives through innovation

Keeping cost conscious customers in mind
— enhanced reproducibility — >~

Right-first-time production with Gentle Power 1\ ‘
Bleach™ reducing costly & resource consuming re- > :

works:

:\EQ«QZO]O
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i HUNTSMAN
Gentle Power BleaChTM COSt comparlson Enriching lives through innovation

. costs in %
Cost comparison 120
110
Traditional bleach+dyeing+finishing 100 Total process %
versus cost savings 919 90
with GPB 80
GPB+dyeing+finishing 70
60
50
. 40
M Chemicals 20
Water 26.2 _— 236 20
B Steam - 17 10
99
i 0
- Weight loss Total process with Total process with
Total traditional bleach Gentle Power Bleach™

STKEC-\@ZO]O
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i HUNTSMAN
Llfe CVCIe Assessment (LCA) Enriching lives through innovation

In each step resources & emissions are evaluated

Packaging/
Distribu_tion

*‘ -t
!

End of life

| Life Cycle
Recycling

Manufacturing/ Y 4O .
Assembl Transformation Extraction

Streon @ 20lo
source Quantis, 2010 18
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Life Cycle Assessment — Impact

Product or
Process

Life Cycle
Inventory

source Quantis, 2010

HUNTSMAN

Enriching lives through innovation

CcO2
Crude oil

NOx ¢

— 0\

Phosphates <

Hundreds
more...

Human toxicity
Respiratory effects
lonizing radiation
Photochemical oxidation
Ozone layer depletion

:(>\ Human Health J

‘Terrestrial ecotoxicity
Aquatic ecotoxicity
% Acidification
Eutrophication
Land occupation

Ecosystem Quality

}:">[ Resource Consumption J

Climate Change

Mineral Extraction
Non-renewable energy

| Climate change

STP\EA@ZO]O
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HUNTSMAN

Enriching lives through innovation

Life Cycle Assessment - Carbon Footprint
Gentle Power Bleach™ with 25 % savings in Climate Change Impact

Climate Change Impact of Bleaching Cotton

7.0

6.0 -

5.0 -

40 -

3.0 -

2.0 -

1.0 -

kg CO2eq./per kg of bleached cotton]

0.0 -
Conventional Bleaching Gentle Power Bleach

m Waste Water m Softening m Dyeing m Rinsing Process

m Bleaching Process m Bleaching Solution m Cotton
. | ST&ESA@ZO]O
Preliminary results, source Quantis, 2010 20
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Gentle Power Bleach™ — Sustainable

Benchmark with Improved Quality HUNTSMAN

Enriching lives through innovation

»Considerable water (50%) and energy (40%) savings

*Reduced effluent salt load, avoiding the use of harsh
chemicals such as caustic soda.

sAll auxiliaries with excellent bio-elimination and free
of APEO and AOX.

»Better reproducibility, right-first-time processing

= First Textile Process Life Cycle Assessment:

carbon footprint with 25% savings in climate change
impact

-
Srf@\@Zolo
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