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A changing environment.......

-

e

RSL’s requested to Confrontational

Banned Azos are th . . Water is “free” and
¢ mgicrll r(())i)ﬁerent 4 protect the Brand Image  customer discussions energy unseen
P with consumers regarding cost/price
Are big brands making us all | @ | polluters? External Pressures Q Z D H C
brop g - B .
:, 4 Zero Discharge of
' oo} Hazardous Chemicals

RSL, MRSL, audits and
chemical management
frameworks expected

True cost and impact of
textile manufacturing
measurable

Collaborative value
chain discussions

Minimizing hazard, risk
and pollution
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Key market challenges pressure on brands on pollution

)

Are big brands making us all | polluters?

SRR S

{
TP" (T’T_—YY More info »
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chemicals in children’s clothing from

a wide range of well<known brands
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Key ecological market drivers

NGOs are aggressively attacking reputable brands for the
environmental damage

Brands are now looking at impurities in the chemical drum

‘ MRSL) and not only what is left on the garment (RSL)

Consumers are not well informed to make the correct
buying decisions about sustainable garments

Energy and Water prices are dramatically increasing adding
costs to garment
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Commitment to sustainability

SYSTEM (}/3 Sustainable
PARTNER \ Apparel Coalition

bluesign’

\C TEx,
v, .

AL O
o® Re
>

Yany)s

TextileExchanae

Creating Materal Change
TGOTS

%

CONFIDENCE %55
IN TEXTILES !

Tested for harmful substances

according 1o Oeko-Tex® Standard 100
00000000 Institute

Zero Discharge of
Hazardous Chemicals

COMPLIANCE
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Archroma textile sustainability core values

Raw materials with
better eco-profile

Continuously improve

Archroma production
processes

Test Sheet Eco +
provide confidence
about our sourcing,
manufacturing and
therefore compliance

Products that allow
more sustainable

less water, energy and
waste

Products that allow
more sustainable end-
products for the

consumer

production processes :
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Dedicated global product stewardship experts

» Ateam of experienced chemists fully dedicated to textile chemicals in Archroma’s Product
Stewardship departments

* Aninternational network of specialized Product Safety labs with eco testing facilities :
Mumbai (India), Karachi (Pakistan), Tianjin (China)
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Eco-advanced innovation flow

Fluorine Free Durable All-in-one solution for Archroma redefines the world =~ Agricultural waste base Metal Free acid dyes

Smart Repel Hydro ® Blue Magic @ ‘ Advanced Denim ® Earthcolors ® Nylosan® S dyes
water repellency discontinuous pretreatment of denim colors with traceability Polyamide and Wool

13/
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ONE WAY

Balancing
the cost of
compliance
with

\ sustainable
| production




ONE WAY Objectives

Ecology &
Environment

Economy &

Efficiency

- Increase awareness at the mill level.
- Provide processes and products which can help

to reduce carbon impact

- Provide products with higher biodegradability

- Generate sizable cost saving & improve

profitability at the customer.

- Reduce gas, electricity, water consumption.
- Improve efficiency & and reduce processing time.
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Measurable sustainability in action

ONE WAY three steps selection:

Product Selection
Based on kco-
Standards
Requirements

ONE WAY Comply

ZDHC/Brand RSL

2

Process Short-
Listing

Based on
Environmental Focus

ONE WAY signature process

Blue Magic

Solution Selection
Based on Cost

& Fco-benefits
Calculations

ONE WAY Calculate

Customer
digitization/trials
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One Way - Web base access
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One Way- Step 1 base data from the mill

Edit factory

18/



One Way- Step 2 converting the process

a ONE WAY 2.0 Basedats My processes Shared processes Validsted processes Reporting

My processes Legend on/off

Times 2017 Full
100

Welcome, christophel.maestripieri@archroma.com!  Logoff

19/
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One Way - Step 3 the process

a OME WAY 2.0 Base dats My processes Shared processes Validated processes Reporting Welcome, christophel maestripieni@archroma com!

Mew Temperature | Time Export [czv) Export (pdf] Download
processes

Times 2017 Full process Huntsman - Blesching + Reactive Dysing || TIMES2017USD | W || FELLER | @ | Times '@ | 1561im | S00kg

START % % % % % % % % % END

Totalvelues

Machine Jet Orverflow Jet Cverflow Jet Owerflow Jet Dverflow Jet Overflow Jet Cverflow Jet Orverflow Jet Overflow Jet Orverflow

Step Bleaching Ringing T0°C Hewtralization Dy=ing Ringing 50°C Ringing 50°C Rinzing 25°C Ringing S0rC Ringing 30°C
Time [min] 475 847 242 358 1847 248 251 438 7 263
Electr. consumption [KiVh] 33167 4233 1212 1788 8133 1219 1254 pes ey 1053 109.56
Steam consumption [kg] 17381 4214 2195 1e6.8 1843 1141 167 24477 527 a
Recipe cast [USD] 37339 30.83 o 839 35 372 136 B a Q
Recipe amaunt [kg] 380 366 o 59 315 L 3 8 0 a
Total cast [USD] 51529 56.87 13.05 044 345.532 13.08 1136 28681 6.84 17.28
Tokal cost per kg [USD/kg] p i 011 0.03 o4 0.e9 0.03 ooz 0.8 oo 0.04
Total cost par m [USDfm] 025 003 001 001 018 0.0 0.01 c.o1 a oo

Copyright by Archroma 2017. All rights resenved. Legel Notices
WVersion w2.0.55.0
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One Way - Step 3 the process temperature profile

Edit temperature

Temperature [°C]
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One Way - Step 3 the process recipe

Edit recipe

Chemicats

Number Name

126182 Dekol 1097N lig

225243 imacol C3G liq
Na2C03
N32504

NaOH (36'2e)

g/l Liguoe/Paste
g/l Liquor/Paste
2/l Liguor/Paste
2/l Ligquoe/Paste

i/l Liguor/Paste

K& &[] [
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One Way - Step 3 the process data

Edit machine
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One Way - Step 4 the process information requested

Result values

M Time

[] Water consumption
] Water cost

M Electr. consumption
[ Electricity cost

[[] Hesting energy

[J Total energy

M1 Steam consumption
[] Steam cost

[[] Gas consumption
[] Gascost

[ Gil consumption

[] ©il cost

[] Coal cost

[J Brown coal cost

[] Wood cost

[] Bagasse cost

[[] Rice husks cost

[ €02 (Electricity)

[] €02 (Heating energy)
[ Total coz

[[] Operational/p=ople cost
K] Recipe cost

M1 Recipe amount

[ Total cop

[ cop

[ Totsl BOD3

[ eops

[ Totsl BOD28

[ eob2e

[ Ratio BODS/COD

[] Rstio BOD28/COD

Deselectall |

Select all

24/
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One Way - Step 5 the Report

€02 footprint Water emission  Batch [kg)
Stamdurd 01 - Standard Process va SWIFT COPY 5 300
Process A7 - SWIFT LX plus COP S -46% 41% -56 % % 300

Cost Time Water Energy Chernicals
-43% -55% -15%

n . »

Total cost [FUR)

" 01- SWFT EX shs COPY 9

O - Stndsed Procsss
SWITZCPYE

25/
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Digitized benchmark and optimized mill’s bleaching process

START END START No
[ rercr Winch Wnch Snch Wres Wneh
-o/gl—o —0/@,-0 4/Q4 -o{/Q4 -4/Q—0 Q —o/o‘-o —o/q—o
13 S Boont Cwedon wese wah o bt mwe ot 60 ol od Bua vago NN
o Booteg ervyve
Tatal values Total vakees

Teww s s u » n o “owt g 171 7] Qs
Wt o conrmrpton 1) Loy 188 e “e W v Vater cormumpton {| ] 1400 «®e

Woser codt |14} 02 w2 359 J W ook TR 58 iz
Blecty. cormunpton i) Bs M5 Q& 3] ] 1N Bectr coreungdon kWi *®e ns 43
Ehactrcny cont (1K A7 a8 an & e q Bleutioty ox [TH] 285 1535 O |
Hoatnz ey U] s 5 e 185488 3588 ap sn Vg Gowgy W] ayw 4005 nz
Teky Enesyy M win IR MB w3 W R Totel Evegy W4 5N 5I% Hw
Anan cavmmpton kgt M2 o P w4 nn 2144 R Cormydon bl %S 1510 3

S coot (T $5E7 831 B 27 3 3 Seas o [ER) S

0 e m gk BT aw % 8 e N 2% Gon corsmaton o 1659 %35 15
S coat (TR} 1E &1 N 27 s oo [T e 5B jo
OF ey Brapyi W) 8155 3058 Ma XE 5% L] CO\edteg Enenpyi boi 25 e e
forw 0L Reat ne ¥ we xe An 28 Toe OO Ft 20 31 1A

Peove voct [TX) an? 4502 Fecpe cox [Th: S5 SEE 68
Toty codt (TR 14787 o1 mH 234 $343 R Toes som [T S0% e Mun
Totsf couf pee 3 [TR%3) £ 5.} a7 13 05 03 044 Vetol 2aet por g [Tolig) 4 bE 142

«  Large amounts of caustic, leading to : *  Lessresource utilisation (water, energy, time)
* Longrinse cycles required to remove *  Higher pr_oduc_tlwty
+ Increased TDS in the Waste Water * Less fabric weight loss
«  Potential for subsequent yellowing if not removed *  Reduced COD and BOD values compared to

* Longer process leads to more fibre damage and weight loss standard processing
+  Maximal absorbency

»  Higher degree of whiteness

28/
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Calculation output of results

TOTAL COST/10KG FABRIC (TK) 328
RECIPE COST (X10TK) R

TOTAL CO2 (KG)
STEAM/GAS COST (TK)
STEAM/GAS CONSUMPTION (X10KG)

TOTAL ENERGY (X10MJ) 137,3

HEATING ENERGY (X10MJ) 105.1

ELECTRICITY COST (TK)

ELECTR.CONSUMPTION (KWH) 89,5

WATER COST (TK) 94.08

WATER CONSUMPTION (X100L)

TIME (MIN) L

0 50 100 150

m Blue Magic Bleaching system

W "cheaper" bleaching process

200

2685
250

29/
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Score card

b

*All without any additional investment in machinery

- 64% - 58%

Preduction cost
savings

Water Energy
consumption consumption

» Peace of mind that dyes are RSL/MRSL compliant
» Free of APEO, reduced heavy metals and phosphonates
« Dramatically reduced water, energy and CO,emissions
» Actual overall cost savings (~11%)
* Increased capacity or opportunity time (~49%)
« Additional savings in volume of cotton loss (~2%)

30/
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What do those savings mean for a daily factory output ?
A factory bleaching 35 MT fabric/day

700,000L water/day savings

Based on 2L recommended intake of water

Would satisfy 350,000 people/day

31/



What do those savings mean for a daily factory output ?

‘e

A factory bleaching 35 MT fabric/day

7 MT CO2 less emissions/day

Daily emission of ~430,000 standard
cars

32/



N 3
ARCHRDMA{@

LI FE ENHANCED

What do those savings mean for a daily factory output ?
A factory bleaching 35 MT fabric/day

12 MT less NaOH/day

ST TR TRl Dramatically less salt in the WWTP
* - (12MT NaOH also needs 12MT HCL)

33/
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What do those savings mean for a daily factory output ?
A factory bleaching 35 MT fabric/day

7,700 kWh electricity/day savings

Enough electricity to power 300
homes/day in Dhaka

34/
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Drimaren® HF reactive dyes for cellulose Foron®S-WF dyes for polyester and blends
. Full color range . Full colour range
. High degree of fixation to ensure minimal colour in effluent . meets the highest wet fastness requirements of leading brands
. High productivity and process reliability . Full Range of alkali clearable disperse dyes, where high wash
«  Meets the fastness and ecological standards of leading brands fastness can be achieved in continuous dyeing without an

intermediate reduction clearing process.
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The traditional dyeing process for disperse/reactive dyeing of PES/CEL blends (Europe)

A very long and costly dyeing process, permitting a maximum of two dye lots per machine per day.

Trew froe)

Weter coramten )
Wate oo [EUR]
Bocy. corsacion v}
Bacrscty com (15}
Festng Ereogy MY
Total Enogy N
Teem cormmtre sl
Soams oot EUF]

Gon 2ommmpdon vy
Tiax 2o [TUF)

Yotal oo JEUEG

Tots oot per by EUR Mgl

START

Total values

ot Ovolon

Jet Ooelion

Q@@@@@@@@@@@@@

For many years attempts were made to find ways to dye PES/CEL fibre faster, however

» Notall shades could be dyed by a given process,
» The processes proved to be unreliable, giving large batch to batch variations
* Off-shade batches couldn’t be corrected easily

Ry 880 Oeperse Dyeeg Rrarg S0 Roduden coer Rraing €0 Freocove &org Rrorg 60°C Soxwy X Frong 80 °C
£ X33 14 BE 85 s 139 X5 P, x<3 85 ® €3
2o 200 280 200 200 2200 200 200 200 240 290 200
4 nae 1% nz nx: nzs Nz nxz nz nze nx n=
H% 855 ra 657 e %9 EA £ 13- wn EXN %ws
N 100 R 1 Hhn e L 10 109 1% 4 145
smn 18215 nies 1215 % " 17 XEE b R S5 18215
100 63 MEE 1T 06 18 Wi 15256 N 328 w 018 B 82 L iy
582 #7356 JE 65 5% 15345 LR K e 58 558 NS 3
%2 i Hne ‘i 1% 17 R R 2 w2 i
%h 12 pRd] §12 1% e mn T 73 12
»n A0 nw v L 1 ” = 4f W 404
S35 s s n 170 i ST (5] s n= 2% LR
'8 ol 82 b iz S b 106 Sl 0 U3 &0
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SWIFT + Process (Europe)

START END
Jet Ovediow Jet Ovediow Jet Ovedflow Jet Overflow Jet Overflow Jet Ovediow Jet Ovedlow
X B @ H & B =
Rinsing 60°C Duperse Dyerg Rinsing 60°C Reactve dyerg Rinsing 60°C Rirang 80 °C Rinang 60 'C
Total values
Time [min} 45333 3787 164 %87 139 2633 2633 U3
Watar corsumption J 17400 000 2400 2400 2400 2400 2400 2400
Warar cost [EUR} 8178 141 1128 naB na na nz Nz
Bectr. consumpton k\Whi 11787 78 4284 867 3614 €35 £85 §93
Elacsecty cost [EUR} 1762 147 54 1 542 10 163 14
Hastng Energy (MU 235402 w022 111885 18215 20818 20818 20818 208.18
Totsl Energy (MR B8 5048 127245 206.18 33828 328 23282 260.31
Steam corsumption ol 14821 12487 53665 8723 9584 $9.84 524 984
Seam cost [EUR) 51 577 2482 404 462 462 482 452
Gas conaumptien m% 2047 87 3781 £12 7 7 7 7
Gas cost [EURE 5311 577 2432 404 462 462 482 462
Tolal cost |EURL 8407 2134 731 1632 0222 1653 16.53 1724
Total coe per g [EURMg) 121 07 024 nos 067 0.06 006 006

+ Combined rinsing and pre-bleaching of the fabric after polyester dyeing
« Combined reduction clearing of the disperse dyes during the reactive dye fixation
« Suitable for all shades and all depths with easy corrective shading possible

*  Optimum wet fastness level with the same handfeel for all shades
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]

-41%

Water
consumption consumption

Peace of mind that dyes are RSL/MRSL compliant
Production time reduced more than 4 hours
Large water savings :
* Saves 40L/kg PES/Cotton fabric; in a 300kg batch = 12,000L/batch
Dramatically reduced energy and CO2 emissions
Increased capacity or opportunity time

38/



Fi'xé_pre_t Resin WFF - Wrinkle Free & forfnalaehydé Free finish for woven fabrics

» Formaldehyde free finishes have been available for many years, however limited with respect to a conventional
“non iron” finish performance

* A new chemistry which allowed the crosslinking to be more flexible which led to an Increased performance in
durable press and also abrasion resistance

).
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Conventional resin finishing process for shirting
With a requirement of < 16ppm formaldehyde

START
Pasdy ot Fue Secter Wasdhag nachee Cybrde Dryes Fadder Setw
Q ‘G' ﬂm’r’ 1i m.w J?L’ ‘ﬁ' i
Lr L UUUY, | S [
Rewrs Paddng Ramn dyr Fan curg Viastwg R drywr o e peddeg dyryg of S
13 pove] 1 e 19 nieinl 10 protrin] 19 pwtn] 10 jwirin] 0 paten]
Totl values

Terw ol 555 355 55556 S55% 35555 33556 S555 93556

Wter cormumpton [} L anl) A0 . 1537 2100

Water cont S0 %35 208 20 164
Slactr conmumption fay 1644 2% LY 258 o 0% 1228 $0 €616
Secorsty ot JUSDY a7 & as L) 166% | ré | i £08
Faating By A3 269147 T2 14 k& - M0 Ses0E7 L LAl
Totd By W 3NN 1600 35540 N7 INO% 10050 67 565732
s comwrptoe gl 5504 7% - - - nsa G9N .
Seam cost JUSEY po sl - W WS .
Gas corcumaten It 2132 158 7fin ny 18217 19563
Gas cont JUSDE 426 M 825 4633 BES 2w
0. [Bectrty) pgl 1034 i3 143 o2 118 o a3 4
COv Hastrg Srangy) bl 16502 5% A2 brd 17063 8873 N3
Totel COy ol %37 )] H5M gl | 87 BE7 64 33 ¥AL

Conventional processing is long due to ::

* Low formaldehyde systems which requires post washing and drying
» Subsequent application of handle modifiers which requires additional steps

40/



Fixapret Resin WFF process

LI FE

Due to the “formaldehyde free” chemistry no washing off is required
Handle modifiers can be applied in the same step
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Time: [min]:

Water consumption [I]:
Water cost [USD]:

Electr. consumption [k\Wh]:
Electricity cost [USD]:
Heating Energy [MJ]:
Total Energy [MJ]:

Steam consumption [ka]:
Steam cost [USD]:

Gas consumption [m3]:
Gas cost [USD]:

CO.: (Blectricity) [ka]:

C0: (Heating Energy) [ka]:
Total CO: [ka]:

START

o)

Total values

555.56
2600
205
758.68
63.8
7629.22
10360.47

217.58
11553

42506
430.06

Padder Hot Flue Stenter
L Lk L]
Resin Padding Resin drying Resin curing
18 [msmin] 18 [m/min] 18 [m/min]
555.56 555.56 555.56
2600
205
500 2256 3308
45 2076 104
- 474214 2387.08
1800 55543 300617
13549 8245
71.81 4372
33 149 022
2642 160.85
33 26569 161.07

Dramatically reduced water and energy consumption

END
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- 95% -67/%

Water
consumption

Energy
consumption

* Peace of mind that dyes and auxiliaries are RSL/MRSL and BSSL compliant
* Formaldehyde free fabric

* Dramatically reduced water & energy usage and CO2 emission

» Conventional process = 4.6L water/M;

» Fixapret Resin WFF process = 0.26L water/M

* Less damaged fabric — higher tensile strength

42/
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Sustainability means opportunities

Industry is facing new challenges with push from legislators and pull from
brands and consumer - demand for complete new approaches to manufacture
and application of colorants

Colorant manufacturers need to seize the initiative and find new more
sustainable ways to produce with minimal environmental impact

Textile producers too need to embrace new coloration technologies to
conserve resources and develop ecological textiles to meet the new
expectations of consumers

Market challenges opens way for new innovations in more ecological colorants,
manufacturing & application technologies and in waste management

43/
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In a nutshell

®
%

G

Cost efficiency

K

N =

Reduced water or
energy consumption

7
=

Nature-friendly
ingredient selection
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