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Comment

Sustainability drive

The topic of sustainability has become a
perpetual talking point, yet there was little
evidence pre-pandemic that the industry
was making any strides. An apparent lack
of urgency led to claims of greenwashing
across the industry.

But it has been suggested that the
pandemic enabled textile dyeing & finishing
businesses to stop and think.

Despite the global health emergency,
sustainability remained a prevalent issue
and, during periods of low demand over
the last two years, it gave companies an
opportunity to plan for the future.

So, what might change and why?

Crucially, there is a growing call among
consumers for greater transparency as
they aim to shop more ethically. If sales fall
based on a product's green credentials,
companies will react accordingly.

And despite the pandemic, innovation
didn't stop. In fact, companies have had
more time to spend on researching
and developing more sustainable
technologies. Experts have argued for
some time that innovation is key to greener
dyeing & finishing.

To kick off 2022, International Dyer &
Finisher has focused on innovation in
water conservation (pp. 28-33). It is no
secret that the textile industry is water
intensive, which is a serious challenge
in developing countries suffering from
water scarcity. In Issue 12022, we get
the thoughts of Alchemie's managing
director Simon Kew on last year's
COP62 in Glasgow; we analyse whether
digitalisation can support water
conservation; and we uncover the green
benefits of CO2 dyeing.

Elsewhere, innovation is a key theme
running through the journal's content.
Pages 17-21 detail how manufacturers and
researchers are pointing the way towards
a digitalised non-chemical finishing sector.
Later, we profile sustainable apparel start-
up Pangaia about the work it has been
carrying out (pp. 22-23).

Throughout 2022, International Dyer
& Finisher will keep you updated with
developments across the industry
sector, from sustainable initiatives to
product launches, key event reviews and
much more.

Editor:
Joseph Link
jlink@wtin.com






Industry news

Textile manufacturing business back to
pre-pandemic levels

The International Textile Manufacturers
Federation (ITMF) has released the
results of its 10th Covid-19 survey.

The results reveal the business
situation in the textile & apparel
manufacturing industry is mostly positive,
with many respondents saying their
businesses are performing better than
satisfactory.

Christian Schindler, director general,
ITMF, says the reason behind the
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increased positivity is due to consumer
markets opening up again and more
disposable income.

He explains: “There is an enormous
surge of demand in big consumer
markets (US and Europe), which is fuelled
by expansionary monetary and fiscal
policies. As a result disposable income is
high, which people are spending now."

Looking to the future, respondents
are also optimistic. In fact, 48% of

survey respondents expect further
improvement by March 2022 and only
13% foresee gloomy days.

Elsewhere, the survey reveals that
upstream segments have been faring
better than downstream ones, though
the latter is slowly catching up. It
appears that supply chain disruptions
are the leading cause for this effect

Continues on p. 8
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Continued from p. 6 Furthermore, order intake has sudden drop of demand due to the
increased significantly in September 2021 first lockdowns in Europe and then

as delays in the supply of raw and on a global level, compared to May and in the US. Since the summer of 2020,

intermediate materials accumulates July 2021 and companies also anticipatea  companies’ business situations have

down the value chain. further increase in the next six months. improved slowly, and we are now back

Schindler says: “Most companies Respondents report stable order to pre-pandemic levels."

expect this disruption to end sometime backlog on average of around 2.4 The ITMF has been conducting its

in 2022. It will take time to increase months, but differences between regions  Covid-19 survey with companies and

capacities. It can also be expected that and segments remain. textiles associations across the world

demand will slow down once the surplus Schindler adds: “The first three since March 2020 and the 11th survey is

demand comes to an end.” ITMF corona surveys revealed the due to be published in November 2021.
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Digital dyeing expansion

Swedish digital dyeing OEM Coloreel
has expanded its business with the sale
of four units with an additional new US
distribution partner ZSK Machines, a
division of Notcina Corporation.

The Coloreel technology, called
Embroline - an on-demand digital
dyeing embroidery unit - was launched
in 2017 and has since made waves across
the embroidery industry.

Sven Oquist, VP Sales at Coloreel
Group AB says: “This is a natural next
step in our partnership with ZSK and
enable us additional possibility to grow
our business in the US. ZSK Machines
has great reach into the US embroidery
market and provides excellent customer
solutions and support. | am looking
forward to many more units sold through
our new distribution partnership.”

Bob Mattina, ZSK Embroidery,
comments: “This is an exciting time for
the textile market, and we are honored
to serve the industry and support
such incredible developments. We are
looking forward to expanding the world
of Coloreel and pushing the limits of
embroidery.”

This achievement comes after a
successful end to 2021, where the

company closed a deal of ten units
with MIB (Maquinas Industriais para
Bordados), a Portuguese distributor of
embroidery services.

The order consisted of 10 units from
MIB, consisting of both multi-head and
single head installations.

MIB has 25 years of distribution
experience in the embroidery industry
and claims to have a “large number of
high-end customers in the textile and
decoration industry.”

Luis Abreu, founder of MIB, says
he detected a strong demand in the
market for industrial embroidery
machines and an insufficient supply
to respond. With the new investment
into Coloreel's products, MIB aims
to “enable more of [its] customers to
unlock [this] embroidery potential.”

Coloreel's patented technology for
the digital dyeing of textile thread
on-demand “creates sustainable and
creative embroideries,” says Coloreel.

A company spokesperson adds:
“We use our technology to both
preserve the craftsmanship of
embroidery and take embroidery to
the next level. The unique solution
makes previously complicated designs

Coloreel's Embroline technology which was launched in 2017

Issue 12022

Industry news

accessible, including gradients,
textures and other effects.

“Using only a single thread and
needle means that it also significantly
improves quality and efficiency, enabling
immediate start up and faster delivery.
[...] In the future, the technology can
also be used for sewing, knitting,
weaving and more.”

As the movement to reduce waste and
move the textile industry towards more
sustainable production strengthens,
digital solutions have popularised
around the globe.

The company adds: “By colouring the
thread directly, there is no wastewater,
hence no water pollution. And using a
single reel of thread and needle also
means minimised thread waste and
minimised microfiber pollution.”

Oquist comments: "I am excited
that MIB has selected our technology
for more sustainable and creative
embroideries. They see the potential that
Coloreel brings to their business. It is
a milestone for us at Coloreel, as it also
means that several of MIB's customers
are increasing their installations of
Coloreel units to meet the increase in
demand for our decoration technology.”
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Tunisian textiles target growth
despite political turmoil

By Elizia Volkmann

Leaders of the Tunisian textile
industry argue that their independent
development plans will help them
weather Tunisia's ongoing political
storms, staying on track in growing
export and internal markets.

When President Kais Saied froze
parliament and fired Prime Minister
Hichem Mechichi on 25 July 2021,
there were initially scenes of jubilation,
but these have morphed into fears
about instability and uncertainty as he
gathered power into his hands to rule by
presidential decree.

Since bowing to international pressure
and, on 11 October 2021, forming a
new government under Prime Minister
Najla Bouden (such as the President,
an independent) some calm has been
restored. Yet this did not stop Moody's
Investor Service downgrading Tunisia
to CAA1 on 21 October, marking it as a
serous credit risk.

The Saied government is looking
for alternatives to financing from the
International Monetary Fund (IMF), with
which talks have been suspended, to
boost Tunisia's fragile economy. Leaks
of a planned 2022 financial law from the
finance ministry have not encouraged
confidence, as economists have criticised
them as falling short of an economic plan
effective enough to lift the country out of
its current crisis - Tunisia's GDP fell 8.8%
in 2020, according to the World Bank.

However, textile industry leaders tell
International Dyer & Finisher that they
are not fazed by the radical political
changes, given that the sector has for
the past few years focused on growth
irrespective of government policies,
which they accuse of failing to provide
effective economic development support
for expanding capacity and export sales.

Hosni Boufaden, president of the
Tunisian Federation of the Textile and
Garment Industry (FTTH - Fédération
Tunisienne du Textile et de I'Habillement)
and owner of Promotex Indestrie, a
garment, textile and yarn maker, based
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President Kais Saied

in Ben Arous, Northeast Tunisia, tells
International Dyer & Finisher that
political upheaval was not really a threat.
Indeed, Covid-19 was the greater

issue, given its depression of European
consumers' buying power: “We are

just recovering the demand from the
European market, but these orders will
be completed in 2022. Our target is to
help our companies make profit in 2022,"
he says.

Boufaden says that FTTH is focused
on addressing historic issues that have
hampered the Tunisian textile industry,
citing unfavourable trade terms with
the European Union (EU). It charges
13% duties on imports of many Tunisian
clothing products, putting them at a
disadvantage against Southeast and
South Asian and Turkish competition, who
may enter the EU duty free. Boufaden
says: “We are losing competitively
because [...] of tax." He adds that one
way to avoid paying tax is to buy fabric
from Turkey for sewing into clothes,
which is a direct competitor, but has
a customs union agreement with the

EU. Furthermore, Tunisia's clothing
and textile trades are still limited to
some extent by quota, “which we are
discussing directly with our partners,”
Boufaden continues.

He says the pandemic helped him
realise that in order to make the sector
more competitive and secure, Tunisia
needs more backward linkages: “We
need to produce the raw material
locally.” So, since 2019 the sector
has been focused “on enhancing the
national added value by investing in
[vertical] integration to produce more
fabric, dyeing, etc.”

Despite the political chaos,
Boufaden is optimistic about the
new government: “We [FTTH] had a
meeting with the finance minister Sihem
Boughdiri about “moving forward
with building our export capacity
and investment.” They also discussed
reviving Tunisia's domestic market:
“There are a lot of imports from Turkey
and China, creating a divided market.

Continues on p. 12
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Continued from p. 10

Our aim is not to create a closed market
but to create transparency, so our
competitors don't use illegal methods to
control our market,” such as cheap goods
breaching World Trade Organisation
anti-dumping and countervailing
(subsidy) agreements.

Of course, not all companies suffered
during the pandemic and success
stories can be a source of good practice.
High-end knitting company Tunicotex,
in Sulayman, east of Tunis, made a profit
during Covid-19. The company's general
manager and board member of FTTH,
Haythem Bouaglia says: “We created our
own stability within the instability.”

The most important reason for this
success was deep rooted relationships
with partners and clients: "Our model is
based on working with leading brands.
You will find our products all over the
world. Wherever you find leading brands

like Hugo Boss or Lacoste, you will find
our work.”

Bouaglia says that Tunicotex is not
just a sweater knitting factory, it offers
design and product development for
a full range of knitting products, from
dresses and coats to hats, gloves and
cardigans, “using all the [production]
techniques, sustainable and noble fibres,
and we have all the certifications.”

He says the company is
continuing intensive development
from management and internal
communications to technological
development from the back-office
throughout the production process.
He comments: "We have a fully
sustainable plan. We use solar energy, a
special water recycling unit, traceability
of materials and recycling of our
knitting waste."

The company has also invested
in the human resources: “We are
developing our people. It's about talent

Gangs terrorise Haiti's
apparel sector

By Melissa Williams-Sambrano

Factory owners and stakeholders in
Haiti's billion-dollar textile & apparel
industry fear that without serious
political and security intervention, the
industry could buckle under pressures
imposed by the country's powerful and
violent gangs.

That fear is growing after two garment
manufacturing factories, H4H and Palm
Apparel, located Southwest of Haiti's
capital Port-au-Prince, in Carrefour,
were forced to close their doors in early
September leaving an estimated 5,000
workers on the breadline.

Members of the Association of
Industries of Haiti (ADIH - Association
des industries d'Haiti) told International
Dyer & Finisher that the gangs blocked
workers from going to work and stymied
operations of the factories.

Georges Sassine, ADIH former
president and board member,
says: “Gangs virtually control what
commercial activity can take place
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and who can enter and exit areas

like Carrefour and Martissant [in west
Port-au-Prince, both said to be

gang territory].

“For about two miles out [from
the local factories] no trucks, cars or
containers are allowed to access the
area, so [employees] cannot work,
cannot go to work and cannot ship
out containers. They had no choice but
to close.”

This has been the modus operandi of
the estimated 95 gangs across Haiti,
who have been gaining more territorial
influence and overall power, particularly
since the assassination of President
Jovenel Moise on 7 July 2021.

There has since been a marked uptick
in murders and kidnappings, most
notably the kidnapping of 17 missionaries
from the US and Canada. But ordinary
Haitians are also at the mercy of heavily
armed gangs and have been running
scared - fleeing towns, deserting

management, leadership development,
about networking and good
communication and this in turn develops
the working process, the planning

and performance management and of
course we invested in technology.”

One example is Tunicotex's installation
of the FastReactPlan digital solution
from UK-based Coats to increase
data accuracy and inter-departmental
coordination to reach a production
capacity target of 190,000 pieces/
month. The system provides improved
visibility on raw material supplies
to facilitate shorter ordering times,
increased order complexity and prevent
production bottlenecks.

For Bouaglia, it is not just a case of
satisfying and keeping current clients:
“We are in the process of creating
new relations. We are targeting new
customers. We don't accept everybody
that calls. We demand that clients are in
it for a long-term relationship.”

businesses and taking hour-long
detours to avoid gang hotspots.

Analysis by international media, such
as the Washington Post, has concluded
that the gangs' support and strength
has exploded because more and more
young men see participation in these
groups as a way to escape poverty,
which has long gripped Haiti.

The World Bank said Haiti's gross
national income per head was US$1.3k
in 2019, the lowest in the Americas. But
Clifford Apaid, head of manufacturing
at AGA Group, part of the Apaid Group
[among the largest apparel and textile
operators in Haiti], and ADIH vice
president, says: “These gangs are no
Robin Hood"

Although Apaid and officials of ADIH
have yet to calculate the financial toll,
he says: “The gang's impact on the
people-intensive garment sector has
been enormous as it comes on the heels
of the crippling effect Covid-19 had on

International Dyer & Finisher



the sector which led to a 30% loss in
revenue in 2020."

While 60% of the industry is based
in northern Haiti, which is currently
relatively free of gang activity, the
remaining 40% is in Port-au-Prince and
Southwest of the capital, which are gang
strongholds.

Apaid describes these areas as the
economic centre of the country and
said undoubtedly any form of continued
disturbance there will reverberate
throughout the whole of Haiti. Apaid
also noted gangs impede workers
trying to reach factories. He explains:
“Anybody who is coming from there the
central part of Port-au-Prince, or close
to the airport to work, are often not
able to get to work or not able to get to
work on time."

Port-au-Prince-Toussaint Louverture
International Airport is in northern
Port-au-Prince.

Apaid said even when textile workers
do make it inside the factories, there is
no guarantee that production can take
place efficiently since the gangs cause
numerous interruptions.

Apaid adds: “Fuel is not getting to
the factories. The central electrical
company [Electricité d'Haiti - EDH] is
not necessarily providing everything it
needs to the grid, so many industries are
functioning on a generator, and because
we're functioning on generators, we
are dependent on diesel and because
diesel disruption is happening, they
are exposed to interruptions in work.
The gang activity has impacted that
disruption channel. And it is probably

Local colour

A gang member waits in Cité Soleil, a shantytown in the Haitian capital, Port-au-Prince, in
November 2005. The number of gangs operating in the country has soared from roughly 30 then to
more than 200 now. Image credit: Eduardo Munoz/Reuters

the one that makes the most noise
[money] next to kidnappings.”

The Apaid Group owner says theft of
containers by gangsters is also adding
to the industry's woes. He says: "While
apparel containers are not as appealing
as containers transporting food, thefts
and looting has been occurring from
time to time preventing crucial materials
needed for manufacture from getting
to the factories or from being exported
overseas mainly to the US, the apparel
sector’s largest market.”

As a factory owner, Apaid says while
he would like to ensure the safety and
security of workers along with help from
the police, there is very little which can
be done.

He continues: “While there are
very good people in the middle of
the police, there is also a lot of
information that leaves the police and

gets to the gangs when the police are
leaning to do something to counter
activities of gangs.”

Therefore, many Haitians, including
those in the apparel sector, embarked
on a day of total lockdown the week of
18 October 2021.

Sassine said it was their way to protest
against the gangs and send a message.
He says: “No one is doing anything.

We have a government in name only.
Nobody came out of their house [on
the day of the lockdown] because they
decided they were fed up - they were
sitting home until things change. There
was total lockdown”

The action is expected to continue, but
for Apaid things can and will only change
if there is a special security forces team
specifically set up to go after gangs
and put a definitive end to their criminal
activity and carnage in Haiti.

A vision to support the Sri
Lankan apparel industry

By A. Sukumaran

Despite having faced down another
tumultuous year, the Sri Lankan
apparel industry was resilient in 2021,
and it is believed the advances it has
made over the past year place the
sector in a much stronger position to
weather the escalating challenges of
2022. A review of the data from 2021

Issue 12022

and the measures that firms in the
industry have taken indicate how the
industry is poised.

Following in the wake of
unprecedented economic disruptions
for Sri Lanka - and the rest of the
world - caused by the second
and third waves of the Covid-19

pandemic, we now see some persistent
uncertainty around prospects for
2022. Driving this volatility so far is the
emergence of the Omicron variant,
which is reportedly the most highly
transmissible variant of Covid-19, and
in the backdrop of rising geopolitical
tensions between the US, China and
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Russia. If any one of these factors is
exacerbated, further disruptions to
global trade are inevitable.

Consider exports: in pre-pandemic
2019, apparel exports amounted
to US$5.2bn, almost 48% of all
merchandise exports (which makes
it a crucial contributor to trade
and external finances). In 2020, the
pandemic's spread led to a steep
decline in trade and travel, and
ultimately global GDP; no country
was spared.

Sri Lanka's garment exports also
declined sharply in 2020; nationally
enforced lockdowns hit production,
and order cancellations were high.
Exports fell by almost a quarter
(more than 24%) to US$3.93bn. In
2021, garment exports jumped back
up by 21.5% at September-end to
US$3.54bn. They will fall just short of
the targeted US$5.1bn.

The remarkable progress was
made possible by an accelerated
vaccination programme with the
support of the government and the
logistical capability of our military. The
Joint Apparel Associations Forum of
Sri Lanka (JAAFSL), an apex body of
apparel industry associations, played a
crucial coordinating role.

For business owners, worker safety
is a high priority. Factories and places
also put safety protocols, redesigned

shop floors to enable social distancing,

strictly monitored masking, personal
protection and employee behaviour.
Compliance was strictly implemented
with surprise checks by officials from
the Ministries of Labour and Health.

Yet, during the course of the
pandemic in 2020 and 2021, business
owners were faced with false
accusations that workers were not
being paid and were instead being
laid them off by the thousands. But
as events later demonstrated, these
accusations was totally unfounded,
and ran contrary to the actual
situation on the ground.

First, in cooperation with the
government and represented by
JAAFSL, workers who could not come
to work because they were sick were
paid LKR14.5k (around US$71)/month
whether they came to work or not.
That is 45% more than the minimum
wage mandated by law, even when
they were not working.
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The Sri Lankan apparel industry has shown resilience in 2021

Second, as noted previously, an
accelerated vaccination programme
was implemented and acted upon.
Worker safety was ensured with
strictly enforced mandated safety
protocols. The enforcement of the
protocols was extended even to
non-direct apparel workers such as
canteen workers and other suppliers
and vendors.

One important study on the
impact of Covid-19 on the apparel
industry estimated the pre-pandemic
workforce at roughly 350,000.
Contrary to reports of layoffs and
resignations made publicly by some
parties during the pandemic, the
workforce is now back at 350,000.

That's not all - during the course of
the pandemic, both large companies
and smaller firms adopted and adapted
technology to develop solutions to
new problems. Consider samples.
Fashion changes are fairly frequent, so
buyers require samples that they test
and then approve for manufacture.
As transport was disrupted and
flights restricted, some firms used 3D
technologies that could be created at
the buyers' end and approved.

That was just one instance where
technology was used innovatively to
overcome logistical challenges. Many
others are aligned with the vision
of making Sri Lanka a global hub for
innovative apparel making. There
are many others, aligned with the
vision of making Sri Lanka a global
hub for innovative apparel making.
And the same spirit of innovation is
pervasive in the apparel industry's
sustainability agenda that sets a global
benchmark for ethical, environmentally
responsible manufacturing.

On 23 December 2021, the industry
took the next step in its emphasis on
prioritising workers. JAAFSL signed
two historic agreements with trade
unions. The first enjoins both trade
unions and factory owners to monitor
the pandemic's impact jointly. Trade
unions will be represented on the
Bipartite Health Committees at each
manufacturing plant.

These committees are responsible
for implementing Ministry of health
guidelines strictly. The MoU also
recognises employees’ freedom
of association and their rights to
collective bargaining. The second
MoU lays out how employers and the
unions will collaborate to assess and
coordinate their efforts to manage
the negative impact of the pandemic
on all stakeholders. Both MoUs cast
JAAFSL and the unions as partners in
these efforts.

Resilience notwithstanding, there
is no place for complacence. The
emergence of the Omicron variant
- the most transmissible form of
Covid-19 thus far - has shown that
the pandemic has not yet run its
course. JAAFSL is in discussions with
the government on approaches to
provide booster shots for workers
- and perhaps their families - as
expeditiously as possible.

Ensuring the retention of GSP+
privileges with the European Union
(EU) and other key trading partners is
critical. Before the advent of Covid-19,
it was probable that Sri Lanka would
‘graduate’ from the GSP+ regime; the
pandemic, however, changed that
dramatically. Now, retaining those
privileges beyond December 2023 will
be advocated forcefully and intensely.
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Researchers from UKs' Lancaster
University and Aston University, plus
the Jozef Stefan Institute, Ljubljana,
Slovenia, have developed a technique
of making textile additives from spent
nuclear fuel.

They argue the system offers
economic and environmental gains
regarding the processing of waste, as
well as substituting sodium dithionite
which can help form toxic gases.

In a research paper titled
‘Nuclear-driven production of
renewable fuel additives from waste
organics', published in the science
journal Nature Communications
Chemistry, researchers discovered
that leftover energy from spent
nuclear fuel can be used to produce a

short-lived, radiation-induced catalyst.

Dr Vesna Najdanovic, from Aston
University, who led the research,
says: “This waste stays radioactive
for a very long time, and therefore,
has to be stored. The idea is to
harvest this energy.”

This catalyst facilitates a reaction
that produces the chemicals solketal
and acetol, which are valuable
chemicals currently produced from
a waste from biodiesel production
called glycerol.

Najdanovic adds: “This process
is often complicated, but the
research has shown they (solketal
and acetol) can be produced from
spent nuclear fuel avoiding costly and
energy-intensive steps and allowing
significant savings.

“Solketal is a good additive for
gasoline,” Najdanovic continues,
reminding people that the textile
industry “accounts for 10% of global
carbon emissions.”

Acetol can be used to produce
useful chemicals such as the reducing
agent in the indigo dyeing process
to substitute sodium dithionite,
which is known to be harmful to the
environment but currently used by
the textile industry.

The leader of the team of five,
including three researchers from the
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Researchers have developed a technique to make textile additives from spent nuclear fuel

Jozef Stefan Institute, explains: “It is
possible to tune the process to create
more acetol than solketal, if intended.”

Najdanovic continues: “The
current use of acetol as a green
reducing agent in the textile
industry is impeded by its high price.
Our process has the potential to
lower costs.”

Yet, a detailed techno-economic
analysis is needed to get real figures.

Furthermore, although nuclear
plants have high upfront costs,
they produce little if any greenhouse
gas emissions.

The research was supported by the
Lancaster University, the Engineering
and Physical Sciences Research
Council and the Royal Society (UK).

Najdanovic says additional work on
process modelling, corrosion, safety
aspects and techno-economic analysis
is needed to develop nuclear chemical
co-generation processes delivering
these chemicals.

Speaking to International Dyer &
Finisher, Lutz Walter, the secretary
general of the European Technology
Platform for the Future of Textiles and
Clothing, says: “The project is very
fundamentally scientific in nature, but
for the textile finishing industry it is

probably many years away from any
possible industrial application.”

The major problem will be
commercial, Walter suggested: "Just
thinking about consumer perception
if you told them that their clothing
has been dyed with the help of
nuclear waste.”

The executive director of the
Ecological and Toxicological
Association of Dyes and Organic
Pigments Manufacturers (ETAD),
Dr Pierfrancesco Fois, adds that
acetol might be important as a
precursor of other chemicals of
general use, stressing that the
manufacturing process needs
to be appropriately scaled up
and integrated into existing
manufacturing processes.

Fois says: "It is obviously important
to check alternative ideas at this
moment when we are all looking for
more sustainable procedures to
produce chemicals or to use them.
An affordable alternative possibly
affecting the application of indigo
would obviously get much attention,
but its success will depend on many
factors, including actual feasibility
and confirmed gain in sustainability on
an industrial scale.”
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The CEO at the Society of Dyers
and Colourists (SDC) Dr Graham
Clayton welcomed this research
with optimism. Clayton says: “The
process both uses left over energy
and avoids some health and safety
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intensive processes involving high
temperatures and pressures.

“The textile dyeing industry is very
keen to become more environmentally
friendly and sustainable and there
is no single fix to such a complex

process, but this offers a key piece

to that sustainable jigsaw for the
industry. Once commercially available,
these chemicals and the process that
makes them will be of interest for the
sector and improve its production.”
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Summary

- Sustainability and digitalisation do not always mesh, but when they do, the pair offer major benefits to the textile & apparel
industry. A main priority of industry is the combatting of chemical finishing processes, a notably damaging process on
the environment.

+ Non-chemical finishing techniques have been bolstered by digital technologies - these technologies can efficiently distress
fabrics, enable the use of natural dyes, optimise the sourcing of naturally coloured fibre and more.

+ Indian textile manufacturers are formulating their own chemical managing policies and systems to synchronise with increasing
digitalisation in the country's chemical supply chain.

+ Meanwhile, the Bangladesh knitwear & textile sector is striving to introduce non-chemical finishing in its production.



Digitalisation

How can finishing benefit from digitalisation?
There exist more than 15,000 chemicals available for textile
finishing. Within the finishing process, industry consumes large
quantities of water and produces large bodies of effluent - both
detrimental to the environment. Consequently, the ability to
monitor and prove where alternative environmental finishing
methods are used is increasingly important to manufacturers
and brands.

Blockchain technology is a particularly notable solution;
increasingly, major manufacturers have integrated it across
their production processes. In August 2021, Gujarat-
based Arvind, the largest manufacturer of denim in India,
announced a collaboration with TextileGenesis, a blockchain
enabled digital transparency platform, to support its supply
chain monitoring and boost efficiencies in the apparel supply
chain'. This technology has been developed in the country's
software hub, Bengaluru.

The value of digitisation in finishing is also appreciated by the
Aditya Birla Group, a chemicals-to-textile conglomerate based
in Maharashtra, India, and a dominant producer of viscose
staple fibre. It has introduced its own blockchain-enabled
platform, titled GreenTrack, that “offers complete traceability of
the value chain from sourcing of
the raw material to end product™.

This is utilised to demonstrate
where Birla uses sustainable
finishing innovations to make
products. Birla Spunshades
is one innovation from the
group's Birla Cellulose unit
- branded dope dyed fibres
that offer a sustainable and
environmentally friendly
solution for textile finishing.

ManMohan Singh, senior
president and global head
marketing and business
development, Birla Cellulose,
tells WTiN Textile 4.0: "Birla Spunshades uses environment
friendly pigments during the fibre manufacturing process to
infuse colour into the fibre. As the fibre is already coloured, it
eliminates the dyeing process from the textile finishing leading
to the saving of lot of natural resources.”

He adds that life cycle assessment studies have
demonstrated that using Birla Spunshades saves water, energy
and reduces greenhouse gas emissions compared to producing
conventionally dyed textiles: “Using an innovative colour lock
technology the pigment slurry is added into the viscose dope so
that the colour becomes an integral part of the fibre, ensuring
colour uniformity and fastness.”

Controlled steps convert short fibre cellulose into a
spinnable solution which is then converted into coloured fibre
using the Colour Lock technology, an in-house system that
infuses colour into the core of a fibred. Birla Spunshades is an
important ingredient in products including trousers, uniforms
and knitted fabrics.

Meanwhile, Pratibha Syntex, a vertically integrated textile
conglomerate from Madhya Pradesh, India, has executed
a pilot project regarding traceability with Infinichains, a
blockchain-based technology company (based in Pune, India
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“Digital calendering is at
the cutting edge - but one
manufacturer based in
manufacturing hub Surat,
India notes it is not aware
of any companies utilising
the process.”

and San Francisco, US), to establish control and a record of the
end-to-end journey of a garment. The company just completed
a pilot project enabling consumers to receive comprehensive
information about a garment by scanning a QR coded tag.

If they do, they may learn that Pratibha Syntex has installed
a state-of-the-art Eliar colour and chemical mixing device
delivering online dispensing of bio-chemicals that enables its
dye house to work more effectively and economically, as well
as sustainably. All dyestuff and chemicals are GOTS (Global
Organic Textile Standards) approved. Machine automation
from this Turkish company ensures no wastage of chemicals,
says Jitendra Rathi, deputy general manager technical at
Pratibha Syntex: “For dyeing we have an infused cold pad batch
German Erbatech technology machine which consumes 60%
less water during processing, noting its new salt free, crease
free, low liquor dyeing technology reduces water and energy
consumption by 60% and 30% respectively.”

Optimising the sourcing and utilisation of
naturally coloured fibre

Digitisation can be integrated into the very beginning of
the naturally coloured fibre supply chain. For instance,

an app can be introduced to
monitor the health of cotton
plants grown to deliver
natural colouring (removing or
reducing the need for chemical
dyeing), in a bid to keep raw
material costs down.

The Brazilian Agricultural
Research Corporation (Embrapa
- Empresa Brasileira de
Pesquisa Agropecudria), has
created an app to gather data
on the presence of cotton boll
weevil (CBW) on plants in the
Paraiba region of the country,
which has been growing its
cotton production. A key focus has been organic naturally
coloured cotton with shades of brown, green or beige.

If evidence of the insect is found in weekly testing
between days 10 and 90 of the plant's life, as many as 25
sprays of expensive pesticide are required, says Embrapa
spokesperson, Fabio Aquino de Albuquerque. He says
that every farmer monitors their own plantation and can
access their data via the app. Data protection rules mean
information cannot be shared among farmers around the
prevalence of the pest. All sampled areas containing CBW
on a plantation are marked using GPS.

Aquino de Albuquerque says: “For each sample, the
app calculates the number of pests per plant and sends a
recommendation if it is necessary to spray insecticide.

“The app will help farmers and technicians to manage
CBW faster and more cost-effectively. Our goal is to
reduce the number of insecticide sprays on cotton plants,
minimising costs and risks to the environment and workers."

He adds that the idea of the database and smartphone
app solution was that lower costs for farmers during the
production phase would keep the price of the naturally
coloured cotton down for buyers.
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As it is naturally coloured, this cotton does not go
through the chemical processes of bleaching and dyeing,
generating an end product that could be used by
consumers who are allergic to the compounds used, said an
organisation note“. Naturally coloured cotton has 20-30%
greater market value than white cotton, increasing farmers'
profit earning capacity, according to Embrapa. If it is
organically grown, with no insecticide use, “there could be
further added value to the product,” said the note.

Other naturally coloured fibres used in textile production
come from sheep's wool, alpaca, bamboo, linen and lyocell
from sustainably harvested tree pulp, nettle and hemp.

Boosting adoption of new

calendering developments

Another non-chemical dyeing system, calendering -
smoothing, coating and thinning fabrics - is being aided
by the introduction of digital technologies. In India, for
example, digitally controlled calendering machines are
already proving their worth.

Jyotbir Singh, director of systems at Techaids, an
India-based digital calendering machine manufacturer®,
says: "Our modern machines are internet-enabled and
any software updates are possible without visiting the
client site, which has been much appreciated during the
pandemic. With faults taken care of remotely, we are
making the life of our customers easy.”

Equipped with touch-screen enabled programmable
logical controllers, these machines are continuously
monitoring and diagnosing themselves to flash the source
of any problem. Singh explains: “If the heating is low, they
can automatically raise the temperature to get the desired
heat for the process.”

He adds that, with traditional machines, operators need
to understand how hydraulics work and any mistake could
cause accidental damage, problems that are minimised by
digital systems. He stressed that while digital calendering
machines are currently more expensive than standard
equipment, productivity is raised and so these costs can
be recovered.

Moreover, in future, textile finishers will be able
to access live and detailed data on production and
downtimes, says Singh, which will help them make further
efficiency improvements.

That said, non-digitised calendering machines are also
being upgraded, with the quality of rolls that press on the
fabrics being improved with the integration of polyamide
nylon, says Ketan Panchal, CEO of the Ahmedabad,
Gujarat-based Prabhat Textile Corporation, which
manufactures around 100 machines per year®. Panchal
says: “Textile mills and jute industries are increasingly
adopting calendaring with new rolls that provide better
shining and lustre to the fabric.”

Pramod Chaudhary, managing director of the Pratibha
Group, a textile manufacturer, in Surat, Gujarat, adds that
digital calendering was at the cutting edge and that he
was not aware of any companies using the process in his
city, a manufacturing hub. In general, calendering is only
undertaken in 25-30% of fabrics across the Indian finishing
sector, especially for cotton.
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Digitalisation

Jeanologia's Anubis utilises ozone and thermal shock to relax fabric.
Source: Jeanologia

In the rest of the textile finishing industry, digitalisation
has affected the ecommerce and management of stocks,
says Yogesh Gaikwad, a Maharashtra, India-based director
of SDC International’, which is linked to the UK-based
Society of Dyers and Colourists. This includes helping
finishers who still use chemicals, he says: “Instead of using
7001 of chemicals on 100kg of fabric, now the companies
can manage with 400-5001."

Using digital devices to pre-wash and
distress fabrics

Pre-washing and distressing fabrics might seem to be
the most analogue of non-chemical finishing processes,
but digital technology can help. Production machine and
systems developer Jeanologia, based in Valencia, Spain,
has created an entirely digitalised system - from product
design to finishing. Its goal is to boost its sustainability
credentials as a finishing machinery manufacturer.

The first stage is conducting a light sensitive fabric test
on a range of textiles to select the best product for a
selected jeans project. Its analytical tool, Bluescan, sees
how fabrics react to laser technologies and within minutes
produces precise data allowing users to select the ideal
fabric for their work.

These reports, notes the company?, “help to determine
if the analysed fabric is viable for sustainable laundry
processes, using minimum resources, without hazardous
chemicals and safeguarding workers' health.”

Subsequently, the company's Anubis technology, based on
thermal shock, relaxes fabric, allowing maximum shrinkage
control without the use of water, instead utilising ozone’.

And its H2Zero system used in the next phase of
production treats water, “leaving it in optimal condition for
reuse in the washing finishing processes without the need
of chemicals™.

Jeanologia's eDesigner digital platform connects laser
designers with wash developers. And its eMark X software
has been developed by Jeanologia specifically for using
laser technology in textile finishing production.

The dynamic algorithm increases laser speeds up to
20%, said the company, reducing marking times for a jeans
garment by an average of 15%.
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Digitalisation

Certification: Monitoring the use

of natural dyes

With the complex and globalised supply chain of today's textile
& apparel sector, the ability of manufacturers and brands

to be sure that their fabrics have been finished with only
natural dyes is a tough task. For that reason, with the value

of verifiable eco-labels and sustainability certification rising,
industry experts are advising companies to invest in digital
monitoring technology, such as product lifecycle management
(PLM) systems that can help them monitor their supply chains.
Any help that can deliver intelligence about first tier suppliers
is of course particularly useful.

PLMs organise product development from a design concept
to the final product by connecting both internal and external
teams and partners and usually feed into companies’ broader
enterprise resource planning (ERP) systems.

But Rikke Biehl, founder and CXO (chief experience officer)
at Denmark-based Delogue PLM", warns: “If a European
garment brand today gets a natural dye certification from a
testing institute such as Germany-based Hohenstein, it will
typically not know if its supplier in Asia next month secretly
changes the non-synthetic dye stuff for a conventional dye
to save some money, because it is too costly for the brand to
test each production.”

Speaking to WTiN Textile
4.0, she adds: “While our PLM
does not deliver data telling you
whether the piece of garment is
naturally dyed or not, it provides
the structure for the efficient
compiling and cross-checking
of product specifications and
it allows you to organise your
sourcing, which can then educate
the designers to make the right choices.”

Delogue PLM predicts full transparency of clothing supply
chain data, with a consumer's mobile phone being able to scan
a piece of clothing’s QR code to see whether it has been made
socially-responsibly and whether its CO? footprint is reasonable
enough to justify a purchase decision.

“The development of
sanforising technology
is well suited to
digitalisation.”

As with other experts around the world, Biehl stresses that
marked improvement of traceability is on the horizon through
blockchain technology. While current garment sourcing
applications involving blockchain technology mainly deal with
the tracing of cow skins from the farms all the way to the leather
shoe, she stresses how future uses could and do involve textile
finishing inputs, including dye stuffs.

“We are looking into this, and | believe that blockchain will
eventually create this traceability,” Biehl says™.

Supporting finishers with

digitalised machinery

The development of sanforising technology - a finishing
technique for woven fabric that involves stretching and heating
damp fabric over a series of rollers - is well

suited to digitalisation. Germany-based machinery specialist
in textile coating and finishing Briickner offers a ‘Power-Shrink
Sanfor range™ that provides the fabric with a “more stable
structure, a silk-like shine, a smoother touch and minimum
residual shrinkage,” the company said in a note. Briickner's
rubber-belt compacting line is made for the sanforisation and
compacting of woven fabric and knitted fabric, in combination
with a felt belt calendar. With production speeds up to 100 m/
min, this system

needs digital controls, being
operated with a

menu-driven grinding process
to prevent operator errors, the
company notes.

Meanwhile, a research paper
published in the Journal of Textile
Science and Fashion Technology
in September 2020 stressed the
value of this technique. The paper,
‘Optimisation of residual shrinkage control of 100% cotton
woven fabric through Sanforisation’ described the technology
as a “controlled compressive shrinkage process in which fabric
is caused to shrink in length by compression™” noting that the
more shrinkage is controlled in sanforisation, the less shrinkage
occurs after washing.

Briickner's sanforising range. Sanforising is a technique well suited to digitalisation. Source: Briickner
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The importance of digitisation for developing this
technique can be seen from comments by another
Germany-based textile finishing machinery specialist offering
this technology - Monforts. Its Sanfor rubber belt shrinkage
range works equally well with woven and knitted fabric. The
larger diameter of the shrink cylinder in combination with
an automatic rubber belt grinder, makes this sanforisation
technology especially effective®™.

Among its benefits are optimised residual shrinkage values
and lower rubber belt contact pressures, longer service life of
the rubber belt, reduced production costs, 40% lower cooling
water consumption compared with the conventional technology
and fully automatic grinding of the rubber belt option.

Key takeaways

Digitalisation

The use of integrated controls for such systems has
been highlighted by a German customer of Monforts
- Wiilfing, a textile manufacturer that bought two
sanforising systems from Monforts. The two sanforising
lines (one older than the other) did not originally work
together but Monforts and Wiilfing partnered to upgrade
and create “a completely new joint control system to
merge the two machines, as well as a new connecting inlet,
a tensioning and damping field and a steaming unit,” said
Gerd Schulte-Mesum, Wiilfing's Borken plant manager in a
technical publication interview'.

To read the full article visit: Supporting non-chemical
finishing with digital technologies (wtin.com)

1. Many manufacturers and OEMs are looking to boost their capabilities in non-chemical finishing. Increasingly, this is reliant on the

use of digital tools.

. Key textile hubs must optimise longstanding processes to invest in non-chemical finishing techniques. Often, the integration of

these processes will require advanced digital tools for process purposes, or more increasingly to effectively communicate these

manufacturing changes to brands and consumers and to build an environmentally ethical and transparent supply chain.
. Some hubs face further hurdles. For example, Bangladesh, if it wishes to adopt more digitised non-chemical finishing, must take
a proactive rather than reactive approach to technical training - it is claimed the country is in a deficit of technical staffing for

handling these technologies.
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Denim innovation

High-tech naturalism

Pangaia B2B's global director, Christine Goulay, talks to
Jessica Owen about how the company is helping brands to

adopt sustainable solutions

In the three years since Pangaia was founded, it has become
one of the most famous sustainable apparel brands in

the world. But behind the staple organic track pants and
insulated jackets made from flowers is the brand's B2B
business, Pangaia Science.

A more recent edition to the Pangaia group, the aim of
Pangaia Science is to provide a turnkey solution for other
brands to adopt and integrate Pangaia's material science
technologies into their own collections.

Christine Goulay, global director, Pangaia Science, says:
“The company has a vision to inspire and accelerate to a
more Earth-positive future.”

She adds: “"Our direct-to-consumer (DTC) arm has really
resonated with the consumer through great clothes and
creative messaging about the importance of sustainability
and materials. It provides proof that it is possible to launch
these innovations in products that consumers love. All this
drives demand upstream so that other brands and suppliers
see that there's a market opportunity here and that's where
our B2B arm can help.”

The team behind Pangaia Science consists of industry
veterans - many of whom come from companies such as
Adidas, Lululemon and Burberry. They scout technologies,
form partnerships with innovators and develop new products
to be launched on the market.

Goulay says: “The broad knowledge and expertise in the
team means we understand the performance requirements
needed. We know where the pain points are in terms of
sustainability and where there are currently no solutions.”

This strategy is exactly how some of the company'’s flagship
products such as FLWRDWN and PPRMINT came to be. And

One of the latest editions to the company's portfolio is PANettle
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now Pangaia Science has a portfolio that consists of over 100
fabrics, dyes and treatments.

One of the latest editions to the company's portfolio is
PANettle - a nettle selvedge denim made using wild Himalayan
nettle and organic cotton. It is created using a left-hand twill for
added softness (compared to a right-hand twill, which is most
commonly used in the industry), treated with PPRMINT oil to
keep the fabric fresher for longer and dyed using water and dye
saving processes.

Elsewhere, the company has partnered with Colorifix to dye
tracksuits using naturally occurring pigments and has launched
a carbon capture technology - Air-Ink - that turns air pollution
particles into different grades of inks, dispersions and coatings.

Goulay says: “There is a lot of excitement around Air-Ink and
carbon capture technology. | think many brands are excited to
use it as it actually creates value out of a waste stream. But one
of my personal favourite products is the PPRMINT anti-odour
treatment, just because it works so well. It's incredible; it's a
miracle product in many ways."

To decide what materials and technologies make the cut, the
team focuses on ‘high-tech naturalism’ - taking inspiration from
nature and combining it with the best technologies available
to create high-performance products. Pillars (ranging from
reducing petroleum-based inputs to regenerative practices)
have also been instigated, and a dedicated impact team works
to perform life cycle assessments (LCAs) with a third-party
company called Green Story to verify claims.

She explains: “So far, we have completed 30 LCAs and
another 30 are already underway. We are being very ambitious,
but it is really important that we can verify claims to show why
something is better”
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Also key to Pangaia's success is the company's partnerships
with manufacturers. PANettle may not have been possible
without the Italian denim mill Candiani, C-FIBER fabrics
(bio-based fibre made with eucalyptus pulp and seaweed
powder) wouldn't have been developed without the
Portuguese dye and fabric house RDD and FLWRDWN may
not be the success it is today without the Italian innovation
business Grado Zero.

Following these collaborations, Pangaia developed joint
ventures with both RDD and Grado Zero. RDD has helped the
company to create more than 100 knitted fabrics alone and
Grado Zero is responsible for a stream of innovation from
self-healing polymers to textile waste solutions. The company
is also working on new versions of FLWRDWN such a nonwoven
rolls and loose fill insultation for applications such as bedding
- apparel is only the tip of the iceberg of Pangaia’s portfolio.

Goulay says: “We're partnering with the best of the best. To
be able to get the product to a place where it's going to be
as good as it possibly can be - and for other brands to have
confidence in what we do - we must work with these amazing
supply chain partners.”

She adds: “"And because we have this expertise from our
joint ventures, we can help brands and their suppliers with
technology transfer. This is important because it can be
complicated to adopt new technologies.”

In addition to tech transfer, impact data and providing
materials, Pangaia Science can also support brands with
marketing, consumer education, producing white label products
and even corporate gifting. The team can provide costing
expertise, too.

Goulay says: “l am a firm believer in market-based solutions. It
may sound cynical, but | believe financial incentives will help with
a more rapid transition to sustainability.

“If we can show companies that making the right decision
will also enable them to be more profitable and survive in the
long-term, as far as I'm concerned, this is the fastest lever to
creating systemic change.”

Although Pangaia Science appears to have sustainability
sussed, Goulay says she and the team continue to stay vigilant
about their new products and what the future impact of these
might be. Referring to the optical illusion of the young and old
woman, she says there is always a risk when launching something
new because there may be some unintended consequences.

She says: “It is like being a private investigator - we cannot
overlook anything. But what we really try and focus on is
balance. Our purpose is not to have nettle become as big as
cotton; it is about diversifying so that the industry is not reliant
on one thing."

With that in mind, Pangaia Science is working on numerous
other innovations and is interested in regenerative agriculture,
finding animal-free solutions and alternatives to glues, to name a
few. The company has also invested in Kintra Fibers, a producer
of bio-based and biodegradable synthetics. Considering around
60% of all clothing is made with petroleum-based synthetic
materials, this could be a breakthrough for the industry.

Goulay says: “This is very exciting as we are helping to solve
one of the industry's biggest pain points.”’

With all these technologies under its belt, in addition to the The team behind
R&D behind closed doors, Pangaia Science may represent a prime Pangaia Science
X . consists of industry
example of how to succeed sustainably in the apparel space. veterans
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Shay Sethi, co-founder and CEO of Ambercycle, talks to
Jessica Owen about the company's post-consumer textile
recycling system and regenerated polyester product

Chemical recycling - the process of using chemicals to break Damir Hamzi¢, head of Circular Plastic investments at Kirkbi,
down textiles into their basic molecules - is a promising says: “In Ambercycle, we see a promising company within

solution to achieving circularity in the industry. But it has a textile-to-textile recycling led by a highly dedicated management
long way to go before it can tackle the 120bn garments that team and through this investment we want to support the further
are disposed of annually. development of the company's ambitious plans.”

That might be about to change, though, as LA-based Ambercycle was founded in 2015 by Shay Sethi (CEO)
chemical recycling company Ambercycle has received and Moby Ahmed (CTO). While neither have a textiles
US$21.6m from H&M, Kirkbi, Temasek, Bestseller background, they do have a passion for ending waste in
and Zalando to develop its infrastructure and fashion. That's why after college they decided to find and
recycled materials. create a solution to make that happen.

Cycora is of the same quality of
petroleum-derived polyester
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Sethi says: “We can send people to the moon but we
can't recycle our own stuff - that's pretty strange from
a technological perspective. So we started looking at
technologies that could make that happen.”

Having researched the history of chemical recycling, the
founders and their team of polymer engineering and textile
manufacturing experts have now successfully built a chemical
recycling system for post-consumer textiles. Not only are
textiles recycled, but the company has created a regenerated
polyester from the waste, which it's coined Cycora.

To make Cycora, the system begins with intercepting
post-consumer textiles before they are shipped to reuse
markets overseas. Once collected, the trims and hardware
are removed and then the textiles are shredded and fed into
a series of reactors.

Sethi explains: “In the reactors, the different fibres get
separated. And there are two things that are produced: a
regenerated type of polyester and then everything else, which
is mostly cellulose recovered as pulp.”

He adds: “We then work with partners who take away all
the things we don't use - like the cellulose - and they have
different options with what to do with those. The reason we
only focus on polyester for now is because it's the number one
pain point in the industry.”

Having isolated the polyester, the team further purifies it
before it's then reconstituted into pellets and then spun into
new fibres and yarns for use in apparel. The process can be
infinitely repeated, says Sethi, and Ambercycle does everything
in-house from waste to fabric rolls.

The final Cycora product is of the same quality of
petroleum-derived polyester, says Sethi. He adds that “the
feedback has been off the charts” and that the team “couldn't
have predicted people to love it this much.”

The company is currently focusing on integrating Cycora into
apparel, where it believes the product could make the most
impact. The company has explored knits and wovens and says
Cycora can be made fine enough in applications ranging from
luxury to outdoor wear.

Most recently, Ambercycle highlighted Cycora in a collection
with H&M. Just before Christmas, the household high street
brand launched a Circular Design Story Collection, which used
Cycora for garments such as sweatpants.

Sethi says: “Right now, we only have a small quantity of
material. So we are only able to work with brands and designers
for small-scale capsule collections. This means we also do a
bunch of different blends. We could create using 100% Cycora
but it's just a question of scale.”

But that's where the aforementioned US$21.6m investment
will help. Sethi says the team already has plans to build a pilot
plant and is establishing a waste collection system - an integral
part of the Ambercycle system.

Now that money is less of an issue, is there anything else
holding Ambercycle back from achieving its goal of ending
fashion waste? Sethi says yes: time.

He explains: “It takes time to build these assets. Constructing
the plant is probably our biggest hurdle, though building the
collection system for old garments, raising awareness and
education also need to be done.

“You see, it's not just about the chemical recycling process,
it's about reaching a material harmony in the industry where
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The company has created a regenerated polyester called Cycora

Ambercycle was founded in 2015

Ambercycle highlighted Cycora in a collection with H&M

people continue to value a product at the end of its life. If that
starts to change, | think it could have a catalysing effect that
will be pretty hard to understate.”

Sethi says he is confident that this change will come. He says
the increased overall demand for sustainable clothing, coupled
with the number of enquiries about Cycora he received every
day, “is indicative of change coming in the industry.”

After all, he says, sustainability and the reduction of
carbon is now a 21st century business risk - “it's no longer a
nice-to-have, designers see it as non-negotiable as it will be
an inevitable transition."
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ISKO has committed itself to pushing
circularity and biodiversity
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Lifecycle framework assesses chemical recycling

A framework that considers equipment,
processes, energy sources and
environmental effects for chemical
recycling has been developed by
researchers at Cornell University (US).

Chemical recycling is an emerging
technology that turns waste products
back into natural resources by
breaking the product down into its
original molecules.

So far, the technology has received
positive attention because it creates a
circular economy. Some companies such
as BlockTexx in Australia are already
building recycling plants. But what do we
really know about the consequences of
chemical recycling?

To find out, a comprehensive
analysis that quantifies the life cycle of
plastic waste chemical recycling has
been developed by a team at Cornell
University (US).

The framework incorporates several
mathematical models and methodologies
that factors in everything from chemical
recycling equipment, processes and
energy sources to environmental effects
and the market for end products.

Fengqi You, the Roxanne E and Michael
J Zak Professor at Cornell University,
says: “It's a chemical process and there
are so many possibilities.”

He adds: “If we want to invest in
chemical recycling, what technology
should we use? That really depends

on the composition of our waste,
the variants of polyethylene plastic
and it depends on current market
prices for end products like fuels and
hydrocarbons.”

You's framework quantifies the
environmental consequences of
market dynamics that typical life cycle
sustainability assessments usually
overlook. It also combines superstructure
optimisation - a computational technique
for searching over a large combinatorial
space of technology pathways for
minimising cost - with life cycle
analysis, market information and
economic equilibrium.

What's more, the paper highlights
the benefits of consequential life cycle
optimisation when compared with
more traditional analytical tools. In
one scenario, to maximise economic
outcomes while minimising environmental
impacts, life cycle optimisation produced
a more than 14% decrease in greenhouse
gas emissions and a more than 60%
reduction of photochemical air pollution
when compared with the attributional life
cycle assessment approach typically used
in environmental assessment studies.

While the analysis gives industry
experts and policy makers a general
pathway for advancing chemical recycling
and a circular economy for plastics,
a myriad of choices and variables
along the technological path must be

considered. For instance, if the market
demand for basic chemicals like ethylene
and propylene is strong enough, the
framework recommends a specific type
of chemical separation technology,

while if butane or isobutene are desired,
another type of technology is optimal.

Elsewhere, environmental
consequences of chemical recycling
depend on variables such as supplier
process of chemical feedstocks and
products. For instance, the framework
found that producing butene on site as
opposed to having it supplied can reduce
photochemical air pollution from recycling
plants by nearly 20%, while on site use of
natural gas increases more than 37% of
potentially harmful ionizing radiation.

You says: “There's always something
we can twist and adjust in the technology
and process and that's the tricky part.”

He adds that as new chemical recycling
techniques emerge and markets change,
consequential life cycle optimisation will
remain a powerful tool for guiding the
emerging industry.

The research paper is called
Consequential Life Cycle Assessment
and Optimization of High-Density
Polyethylene Plastic Waste Chemical
Recycling and was published in the 13
September issue of the journal ACS
Sustainable Chemistry & Engineering.

The research was supported in part by
the National Science Foundation.

Textile waste-based dyestuffs used to make T-shirts

A range of T-shirts that have been

dyed with textile waste-based pigment
powders has been developed by Italian
textile chemical company Officina+39 and
[talian brand Blue of a Kind.

The T-shirts are made from upcycled
garments and scraps - as are all Blue of
a Kind's products - and have been dyed
with Officina+39's Recycrom sustainable
range of dyestuffs.

The companies say: “We firmly believe
that the present and future of the
fashion industry lies in circularity and
upcycling without compromise.”

They add: “The sector has been
hit hard in recent years by the
pandemic and the difficulty in finding
raw materials. [However], opportunities
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have been generated to think about
new partnerships and initiatives, to
focus on available resources and real
needs and to invest in sustainable
technologies for change.”

Recycrom is a sustainable dyestuffs
range, which utilises post-consumer and
manufacturing textile waste. Through
a patented process, the fibres are
upcycled into a uniform and solid powder
that can be used as a pigment dye for
fabrics and garments made of cotton,
wool, nylon or any natural and most
artificial fibres and blends.

The range was first introduced in
2016 and Officina+39 started scaling
up production in 2018. Now, nearly four
years later, the company is successfully

integrating the technology into
collections and is exhibiting the solution
at industry events such as Denim
Premiére Vision.

The companies say: “The mission of
Blue of a Kind perfectly matches with
the technologies of Officina+39. The
word ‘waste’ becomes synonymous
with opportunity and is seen as a
source for creating something new,
encouraging circularity and reducing
environmental impact.”

The partnership adds: “Being part
of this change is the goal shared by
Blue of a Kind and Officina+39, starting
with concrete contributions and more
transparent, sustainable, durable and
quality products.”
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Harry McMullen speaks with Simon Kew, managing director, Alchemie
Technology, on the dyeing & finishing market's key takeaways from last
year's COP26 summit in Glasgow, UK

The United Nations Climate Change Conference (COP26)
sought to bring together world leaders, non-government
organisations (NGOs) and environmentalists to reflect on and
positively impact the climate change crisis.

Set across two weeks of debates and keynote presentations
in October 2021, four clear targets were set at COP26.

These were: to secure net zero carbon by 2050; to protect
communities and natural habitats; to mobilise finance and
for nations and bodies to work collaboratively in delivering a
sustainable future for the planet.

The textile market is one of the world's most pollutive,
particularly the dyeing & finishing sector. Wet processes use
a huge amount of water, chemicals and energy to affix finishes
and dyes to fabrics, leaving behind excess wastewater which
pollutes waterways and rivers.

According to the European Union (EU), 10% of global
greenhouse gas emissions are caused by the clothing and
footwear industries, with the dyeing & finishing market
using 79bn cubic metres of water/year, much of which
becomes wastewater.

In recent years, a new wave of companies have begun to
explore more sustainable alternatives to wet processes.
Alchemie Technology, a UK-based solutions provider, are one
of the companies offering low energy, waterless dyeing and
precision finishing to the market.

Simon Kew, managing director, Alchemie Technology
says: “COP26 highlighted calls from many, including Sir

Alchemie Novara precision
coating solution
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David Attenborough, for a new industrial revolution across
all global industries. A revolution that needs to catalyse a
sustainable future.”

He adds: “The dyeing and finishing industry is a huge
contributor to carbon emissions, the sector contributes
to around 3% of global carbon emissions, with that figure
expected to rise by 10% before 2050."

For sustainability to work Kew explains that all parties in the
textile supply chain need to be working together towards a
shared goal, starting with governments.

He says: "All the stakeholders in the supply chain need
to be engaged simultaneously for change to come.
Manufacturers, brands, consumers and most importantly
governments need to be working together to create a
sustainable industry for the future.”

Refencing Bangladesh as an example, Kew notes how
refreshing it was to see growing textile manufacturers focus on
cutting down their carbon emissions at COP26.

He explains: “The prime minister of Bangladesh attended
COP26 and her understanding that the country needed to be at
the forefront of reducing carbon emissions was a big step.”

Bangladesh is both a growing textile hub, where the

industry earns significant export income
and is ecologically highly sensitive to
climate change. Over the past decades,
Bangladesh has established a network
of textile mills and dyehouses, offering
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western markets a
competitive alternative to
its Asian neighbours.

Despite its growing status, Kew explains that the government
of Bangladesh, along with the likes of Vietnam and Thailand, is
taking a specific interest in sustainable textile production, as
wet processing is growing throughout these Asian markets.

According to Kew, these governments are keen to stop
dye houses polluting local waterways and emitting harmful
chemicals into the environments surrounding these facilities, as
they have done in other manufacturing locations.

Throughout the two-week period of the COP26 event, a
counter protest took place on the streets of Glasgow. Many
environmentalists took arms against the summit speakers and
attendees hypocritically travelling to Glasgow in private jets,
calling the event a greenwashing exercise.

Kew, however, firmly believes that for the most part, the
textile & apparel market is committed to driving sustainability,
despite similar claims of greenwashing being aimed at major
brands and producers. He says: “Our impression is that major
brands and producers are not greenwashing, | feel brands are
very serious about reducing carbon emissions in their supply
chains. However, the pace of which sustainability is being
implemented, definitely needs to improve. Again it comes down
to the lack of genuine partnerships between stakeholders - and
this really needs to start with governments and legislation.”

Implementing sustainable technology

COP26 was certainly billed as a crisis meeting by organisers
and attendees. The two-week event was seen by many as a last
chance to turn the tide on climate change and rising carbon
emissions. In the dyeing and finishing market, Kew believes that
substantial changes will begin in the next few years.

He says: "l think we will see our industry, particularly
wet processing, transform in the next decade with the
implementation of new, sustainable solutions throughout
production markets. If not, then the dyeing and finishing
market's share of global carbon emissions will continue to rise.”

This puts growing markets including Bangladesh, Thailand,
Indonesia and Vietnam at a huge advantage. As these nations
don't have a legacy of large scale textile production such
as China and India, they are able to implement sustainable
technology as their markets grow, instead of having to replace
existing technology.

Kew explains: “Emerging markets have a clean slate to be
able to implement sustainable solutions from the get-go. | hope
to see new textile production facilities built with sustainable
workflows as their priority.”

Consumers and brands also need to play an integral role in
making dyeing and finishing sustainable by reflecting on their
own supply chains.

Kew says: “In deindustrialised countries like the UK,
consumers and brands have a huge responsibility to be
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able to assess the sustainability of their
products. Sustainability should not just be
the responsibility of the textile producers, there
needs to be traceability from step-to-step in the
production process.”

Supply chain management and traceability services
have been growing across textile and apparel supply chains in
recent years, particularly enabled through the integration of
digital solutions.

Kew adds: “Very few people know how polluting textile
dyeing and finishing is and the genuine impact the garments
we wear have on the planet. COP26 is part of a wider
movement towards consumers understanding that the textile
market has to change, | think we could start with better
labelling on garments.”

Alchemie Technology offers two flagship solutions, both
created to drastically save water, energy and chemical usage in
the dyeing and finishing market.

The Alchemie Endeavour is a digital dyeing system that can
eliminate wastewater by 95% and save up to 85% in energy
when compared to jet dyeing.

Compatible with polyester, cotton, polycotton and nylon,
the solution has the ability to achieve high colour fastness
without the need for washing, while offering a throughput of
1,500 sgqm/h.

Alongside its Endeavour technology, Alchemie offers the
Novara coating technology, a digital solution able to reduce
the textile chemistry used in the finishing process by over 30%
while reducing energy consumption by 85%.

The Novara uses precision application technology and 2D
patterning to apply the exact amount of chemistry needed
to the fabric. The solution can be used to apply a range of
finishes to textiles, including: waterproofing, stain resistance,
self-cooling, fire retardancy, visual effects and most
importantly antiviral.

Kew explains: “What we have found with our technologies is
not only that they offer sustainable alternatives to the dyeing
and finishing market, but they also reduce operational costs for
our customers. Our Endeavour solution is able to save users
50% in operational costs when compared to traditional dyeing
methods, whilst the Novara is able to save over 30%."

Alchemie operates its R&D around three core principles:
reducing energy; reducing wastewater and digitalising
workflows to align production with the Industry 4.0 era
of production.

The latter principle is something that Kew believes has the key
to drive sustainability in the textile market, both environmentally
and socially.

He says: "All our products are digitally connectable, allowing
us to control the amount of chemistry, water and energy used in
our solutions. The potential to increase productivity and control
resource usage through digitalisation is huge.”

He adds: “Our technology also addresses the growing skills
shortage in the dyeing and finishing industries. Our solutions
will offer better working conditions and transform the
attractiveness of dyeing and finishing operations compared to
today's wet processing plants.”

Kew hopes that the summit has inspired stakeholders
to assess the carbon footprint of the industry and explore
sustainable alternatives before it's too late.
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Water conservation

Can digitalisation
support water
conservation?

Otis Robinson speaks with specialty chemicals company Officina+39
about its water circularity efforts and how digitalisation could support
water conservation

Water usage in the resource-intensive textile & apparel Economy Action Plan (CEAP) proposed a focus on the
industry remains a controversial subject. better management of resource-intensive
The sector’s raw material and industries. Later in February 2021, the
dyeing & finishing segments are European Parliament submitted proposals
massively water consumptive, while to the CEAP and highlighted water as an
its large output of industrial waste additional focus area for development
remains a major contributor to when considering a circular economy.
water pollution. The impacts Andrew Vinier, managing director
of water consumption and at Italy-based specialty chemicals
pollution have caused a company Officina+39, concurs that
global crisis that manifests as water usage in the textile & apparel
physical and economic water industry often goes ignored
scarcity, alongside detrimental in conversation surrounding
environmental and social circularity. He says: “When we talk
impacts. And although much about circularity, we talk about
industry conversation circles materials: fabrics and fibres.

sustainability, many companies
in the sector are blind to the
risks posed by water pollution
and do not act with the
required urgency, claims a
report by international
non-profit organisation CDP.
But wilful ignorance may
no longer be an option as
regulators begin to look
at new ways to handle the
water crisis - ways that
specifically address new
aims to implement a non-
linear, less-consumptive
circular economy. For
example, in March
2020, the European
Commission's Circular

Officina+39's Novascraper Indigo technology digitalises an aesthetic finishing process
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But in the future, circularity
should address water. We need
to create a circular concept
around water. That's what
we are trying to do with
our initiatives and digjital
technologies.”

Greenwashing
Officina+39 offers specialty
chemicals, dyestuffs and
pigments for the denim and
garment sectors. Located
‘with the Alps on its back|,
Officina+39 develops
eco-compatible and
digital alternatives to
traditional practices.
Venier explains that
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tackling water consumption patterns and environmental
sustainability is a key priority and should be for the whole
textile industry, too.

But Venier notes that since sustainability began to suffer
the effects of greenwashing, the movement has entered a
stalemate on the way to genuine water conservation efforts.

Greenwashing is a pervasive marketing trend that sees
companies deceptively use buzzwords like ‘green’, ‘sustainable’
or ‘eco-friendly’ to attract customers. This can lead to
confusion for buyers along the supply chain who want to
source genuinely sustainable products for textile & garment
production. To demystify and cut through greenwashing
jargon, Officina+39 launched its Trustainable programme.

Venier says: “The word sustainability has been abused over the
last few years, but inside this programme, we are including the
best practices [for industry]. That means using less chemicals,
minimising impact on surrounding environments, recycling waste,
reducing how we use water and water conservation.”

Digitalisation

Officina+39 also runs a programme titled Aqualess, which
intends to use technology to reduce water usage in the denim
and garment laundry process by 75%. The mission highlights
how those focused on sustainability in industry can turn to
digital tools - specifically laser finishing technologies - as a
solution to unsustainable practices. Though the process

does not directly address desire for water circularity, it helps
target the need to cut the use of water and chemicals from
aesthetic-based denim finishing.

Venier explains: “Digitalisation is becoming important [to
strengthen efforts to cut water consumption].”

Over years, laser technologies have popularised in textile &
apparel manufacturing as an efficient, sustainable alternative
to traditional chemical and physical finishing processes.

The digital technology is typically marketed as a way to
reduce water consumption patterns and chemical usage.
Italy-based Tonello, for example, incorporates its laser
technologies into a concept titled Laundry (R)evolution to
radically shift garment finishing processes towards simple,
digital, automatic processes that consider the environment.

Traditional processes also pose an incredibly high risk to
labourer health, and laser technology can be used to eliminate
such practices. Spain-based Jeanologia, for example, sought
to eradicate the dangerous practice of sandblasting from
industry - a manual task that involves throwing sand at
garments to produce the distressed aesthetic - using the
Jeanologia Laser and other technologies in its portfolio. The
technology also targets and eliminates other manual and
dangerous tasks such as PP spraying (the use of potassium
permanganate to create specific denim finishing) which can
cause skin irritation, burning, redness, pain, itching, damage
to or loss of vision, nausea and gastrointestinal issues among
other health complications.

Officina+39 has also targeted long-standing manual
processes. The company recently launched its Novascraper
Indigo technology, a laser finishing technique that adds a
‘natural, vintage look’ to denim garments. An alternative to
manual scraping, the process thus requires ‘less manpower’,
reduces the rejection rate of garments and helps generate
consistency of products.
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Water conservation

The company's Aqualess Mission aims to encourage and support water
conservation efforts in industry

Meanwhile, for chemical processes that have yet to be
replaced by digital technologies, there exists advanced,
non-chemical water cleaning processes. In 2020, SeaChange
Technologies spoke with International Dyer & Finisher about
its turbine-based machinery that utilises thermodynamics to
eviscerate sludge from wastewater to clean the remaining
water for reuse.

Ultimately, Officina+39 says the digitalisation of
processes is fundamental to the development of new
water-conservative processes. However, limitations do exist,
especially when thinking about as advanced a concept as
water circularity throughout the whole supply chain.

Venier concludes: “Officina+39 is concentrating on
innovation - to develop new technology for the industry
to reduce its impact. This is a big challenge, but we are
doing this in a serious and transparent way. But there are
limitations to new technologies. We are still selling chemicals.
We can reduce the industry's impact - and there are realistic
goals that we can achieve - but zero impact is something
that is [difficult].”
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In the dyeing & finishing market, waterless dyeing,
bio-based finishes and natural dyes are just some of the
solutions making the sector more sustainable. But despite
innovative developments, few have been scaled to compete with
traditional dyeing methods.

Penn Asia, however, says its CO2 dyeing method is a
completely scalable and viable alternative to wet processes.

CO2z dyeing

The CO2dyeing process involves pressurising processed
COgz, the same used in the carbonated drinks industry, in
a closed-loop process.

Once the CO2 reaches a pressure of 250 bar it enters a
supercritical state and becomes aqueous, this aqueous CO2
allows the applied dye to embed easily and deeply into fibres,
giving consistent colours.

Although the process does require energy, it consumes
hardly any water and chemicals, when compared to wet
processes. In addition, COz dyeing takes a chemical that is
harmful for the environment and uses it to replace one of the
most unsustainable processes in textiles.

Yeh says: “Our process saves on average 25 litres on average
of fresh water per T-shirt and the waterless nature of the
process means that it can be established in markets all around
the world, not just water-rich regions.”

In a very short time frame, Penn Asia’s DryDye has taken
the world's first prototype machine and has become the first
company to produce one million yards of CO2dyed fabric used
by sportswear giant Adidas.

Despite success, Yeh explains that the company will continue
to adapt its dyeing process to meet the demands of the market
by expanding its possible applications.

Yeh says: “Our process works excellently with polyester fibres
for the sportswear market, but we are still looking for solutions
to be able to apply the process to natural fibres like cotton.
More applications mean more possibilities.”

Scaling sustainable dyeing and finishing
Yeh believes DryDye's COz2 system offers a viable alternative to
wet processes on a performance basis, but it ultimately comes
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down to cost and the efforts of local governments.

He says: "With everything in our industry, costs come first.
Brands may say they are environmentally friendly but until
something makes financial sense, companies usually choose the
cheaper option.”

Yeh explains that certain geographical regions are more
committed to becoming more sustainable and this starts with
legislation from local authorities.

He adds: "After the recent UN COP26 summit, we have
had many requests from Europe and Japan. But | don't think
we will see sustainable dyeing and finishing grow as much in
Southeast Asia until local governments begin to add serious
rules and regulations.”

Authorities and bodies, including the EU, give credits to
its members for their efforts in reducing carbon emissions
in their supply chains, yet Southeast Asian nations have no
such initiative.

Apart from Vietnam, many of the countries in Southeast
Asia are newly established textile markets in comparison
to China, India and Bangladesh and this could be
advantageous.

Even without government intervention, companies in
the region could still utilise the global need for sustainable
textiles and serve the western markets that are been
rewarded for having sustainable and traceable supply chains.

Yeh Group has found a gap in the market and is serving huge
western brands including Puma and Adidas. As the Southeast
Asian market doesn't have a legacy to reverse, start-up
companies may be able to build sustainable plants in growing
markets such as Thailand, Indonesia and the Philippines.

Not only is the region beginning to establish a textile
industry, but it is also home to huge economic trade hubs
including Singapore and Bangkok. This means goods
produced in Southeast Asia would have a global reach
through already established trade routes.

Yeh says the company will continue to drive its sustainable
mantra in 2022, disrupting the unsustainable sectors of the
textile & apparel industry. In the DryDye CO2 process, Yeh
Group will keep working on newer application to expand its
already impressive portfolio.
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Heat & sustainability

Erik Khranovskyy, CEO at Grafren, talks to Jessica Owen about
the company's graphene separation and coating technologies

Graphene - a one-atom-thick layer of carbon atoms
arranged in a hexagonal lattice - was first isolated from
graphite in 2004 and has been on the textile & apparel
industry's radar ever since.

Despite the interest in using graphene, integrating
it into viable consumer products has been difficult for
apparel brands. This is because the industry has had
to understand how to use it, and even if it worked that
out, it needed to know what it would use it for.

One company that has finally figured out the
solutions to these challenges is Grafren. Founded
in 2018 and based in Linkdping (Sweden), it has
developed graphene flake separation and coating
technologies which the company are using to make
electrically heated textiles for the sports and
outdoorwear sectors.

Erik Khranovskyy, CEO, Grafren, says: “The idea for
the company came from me and another researcher. We
spent 15 years at Linképing University and developed
expertise in graphene and graphene processing and
decided that we wanted to commercialise our research
and make a real-life product based on graphene. So, we
created Grafren.”

He adds: "Before G-Heatex (which is the trademark
for electrically heated textiles), we developed and tried
out approximately five different products and each
time we failed - can you imagine? Five times. We tried
a water filter and even 3D printing artificial bones for
hearing. But now, with our market-centred approach,
we have a product that actually works."

Starting from the beginning, the company uses its
patented process to separate different grades of
graphene flakes from each other or even from residuals
of the synthesis process. Once the graphene flakes
of necessary thickness and lateral size have been
obtained, it is used to make a patented solution, which
can be applied to a fabric as a coating.

The company says one of the benefits of its coating
is that it does not affect the hand feel of the final
product. The fabric still feels soft and is flexible,
breathable and lightweight as only 2-4g of graphene
per sqm is actually applied.

Khranovskyy says: “The graphene flakes stick to
each fibre of the fabric like papier maché. Flakes wrap
themselves around each fibre and overlap with each other.
And since we're only adding a small amount of a nanoscale
material, it doesn't really affect the fabric's structure,
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Thermal image of different patches of graphene coated fabric,
heated by the battery
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though it changes a lot in term of fabric properties.”

He adds: “One of the magic properties the fabric gets
is the ability to radiate uniform heat from the whole
surface. However, a power source is still required.”

To lead the electrical energy from the battery to the
specific location of the fabric, commercially available
conductive threads can be sewn or embroidered
onto the fabric, which the company says acts as an
electrode. This results in a comfortable final product
that has no need for rigid wires.

Interest in Grafren’'s G-Heatex range is already
picking up, says Khranovskyy. In fact, the company is
currently working on 12 pilot projects on a global scale.
The company has the capacity to coat fabrics in-house
on a roll-to-roll basis, so it won't be long until Reebok
and Superdry - perhaps the only two companies to
offer graphene-based heated clothing - have some
serious competition or “fruitful collaboration” as
Khranovskyy puts it.

On that note, Khranovskyy says he is not too
worried about the competition. Although Grafren's
product isn't cheap (though economies of scale should
bring costs down), he is reassured by its level of
performance.

He says: “Some companies are now including the
word graphene in their product description and that's
often done for marketing purposes. That's why we have
the tagline ‘graphene that works' because that's what
matters to us and end users.”

He adds: “The end users are not really concerned
about what it is that is providing the heat. They simply
want warm hands or warm legs. What matters is they
touch our fabric and say, ‘Wow, that really works.' That's
the best reward for us.”

Another unique selling point (USP) for Grafren
is the low environmental impact of its technology.
Traditionally, conductive inks and paints contain
polymers or chemical binders, but Grafren only
uses the graphene flakes and water. That makes it
chemical-free, plastic-free and therefore more
sustainable, says Khranovskyy.

In future, Grafren wants to further improve its
environmental footprint by utilising waste sources. As
mentioned, Grafren can separate graphene flake from
almost any grade of incoming material, which is why the
company is exploring using raw materials from recycled
batteries as a source for graphene production.

Khranovskyy says: “Right now, we have initiated a
project that will investigate the possibility of producing
graphene from recycled batteries. Because we will
definitely have a lot of battery waste in the future.
That's possible to do because batteries have a lot of
graphite inside and that's potentially compatible for
graphene production.”

He concludes: “We believe that implementation
of new technologies has to be done exclusively with
positive impact on the environment. That is the only
right way to save the planet and keep the technological
progress of humanity. We are delighted to contribute
to this with our work.”
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Antiviral textiles made with liquid gallium

iquid gallium is now being used to
create antiviral and antimicrobial
coatings for textiles.

It is not uncommon for metal
elements to be used for antiviral
or antimicrobial purposes. In fact,
copper and silver have been at the
heart of many innovations linked to
reducing the spread of Covid-19.

The scientific community is now
exploring the rest of what the periodic
table has to offer. An international
team has created a new antiviral and
antimicrobial coating for textiles using
liquid gallium - an element in group 13 of
the periodic table.

The team has tested it on a range of
fabrics including face masks and the
coating adhered more strongly to fabric
than some conventional metal coatings.
In fact, it eradicated 99% of several
common pathogens within five minutes.

Michael Dickey, co-corresponding
author of a paper on the work and the
Camille & Henry Dreyfus Professor
of chemical and biomolecular
engineering at North Carolina State
University, says: "“Microbes can
survive on the fabrics hospitals use
for bedding, clothing and face masks
for along time."

He adds: “Metallic surface coatings
such as copper or silver are an
effective way to eradicate these
pathogens, but many metal particle
coating technologies have issues
such as non-uniformity, processing
complexity or poor adhesion.”

Dickey and colleagues from NC
State, Sungkyunkwan University
(SKKU) in Korea and RMIT University
in Australia set out to develop a
simple, cost-effective way to deposit
metal coatings on fabric.

First, the researchers placed liquid
gallium (Ga) into an ethanol solution
and used sound waves - a process
known as sonication - to create gallium
nanoparticles. The nanoparticle
solution was spray coated onto the
fabric and the gallium adhered to the
fibres as the ethanol evaporated.

Next, the researchers dipped
the gallium-coated fabric into a
copper sulphate solution, creating a
spontaneous galvanic replacement
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A fibre coated with liquid gallium. Image credit: Vi Khanh Truong

reaction. The reaction deposits
copper onto the fabric, creating a
coating of liquid metal copper alloy
nanoparticles.

To test the coated fabric's
antimicrobial properties, the research
team exposed the fabric to three
common microbes: Staphylococcus
aureus, Escherichia coli and Candida
albicans. These microbes grow
aggressively on non-coated fabrics. The
copper alloy coated fabric eradicated
over 99% of the pathogens within five
minutes, which was significantly more
effective than control samples coated
with only copper.

The team collaborated with Elisa
Crisci, assistant professor of virology
at NC State, and Frank Scholle,
associate professor of biological
sciences at NC State, to show that
the coatings also work against
viruses. The coatings were tested
against human influenza (HIN1) and
coronavirus (HCoV 229E, which is in
the same family as SARS-CoV-2). The
coatings eradicated the viruses after
five minutes.

Vi Khanh Truong, vice chancellor’s
postdoctoral fellow at RMIT

University, visiting Fulbright Scholar
and co-corresponding author of the
research, says: "Our tests indicate
that these liquid metal-copper
coated fabrics demonstrate superior
antimicrobial performance compared
to other copper coated surfaces

and two commercial antimicrobial
facemasks that rely on copper and
silver respectively.”

Ki Yoon Kwon, postdoctoral
associate at SKKU and first author
of the work, adds that this method is
better for generating metal coatings
of fabrics, particularly for antimicrobial
applications, both in terms of adhesion
and antimicrobial performance.

It could also work with metals other
than copper, such as silver, says Tae-il
Kim, co-corresponding author of the
research and professor at SKKU. He
explains: “It is also a simple method, which
should be relatively straightforward to
scale up for mass production.”

The research appears in Advanced
Materials and is supported by the
National Research Foundation of
Korea. Visiting Fulbright Scholar
Samuel Cheeseman of RMIT University
also contributed to the work.
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Integrating bio-hased odour control

By Harry McMullen

erformance textile fibre producer
PPoIartec is replacing its existing

metal-based odour control finishes
with a bio-based alternative.

The company says it will now opt for
a metal-free peppermint odour control
finish for its wide range of protective
textile products, including the Polartec
Power Dry, Polartec Power Grid and
Polartec Delta.

Extracted through an eco-friendly
steam extraction process, the
peppermint finish is odourless, oil-based
and has bluesign accreditation.

Additionally, Polartec says that
the new finish is easily renewable,
sustainable, biodegradable and capable
of inhibiting odour at the source.

Fabrics produced for performance
materials have long been finished with
anti-odour coatings to improve product
lifespan, quality and reduce energy
usage through washing, but in recent
years more brands have been exploring
bio-based finishes.

The peppermint treatment was
proven in R&D trials to achieve a 99%
microbial reduction, even after 50 wash
cycles. What's more in garment testing,
Polartec's testers rated the peppermint
odour control as better than or equal
to the protection offered by past
metallic treatments.

Karen Beattie, senior Polartec product
marketing manager, says: “This new
odour-resist treatment using responsibly
sourced, all-natural peppermint oil
aligns with our overarching Polartec
Eco-Engineering mission, which is to
develop performance materials based in
sustainable science.”

Exploring bio-based
alternatives

Polartec's decision to integrate a
bio-based substitute in its dyeing &

finishing process is part of a wider trend.

According to the EU, the textile
chemistry market (namely dyeing and
finishing) contributes to 20% of global
wastewater. This figure is expected to
rise in the next decade.

The amount of chemicals and metal
or plastic-based finishes used in
processes means the remaining water
is unusable and often dangerous. As
a result, companies operating in the
market are exploring more sustainable
practices.

Textile chemical company Rudolf
Group launched a durable water
repellent (DWR) - made using food
waste in Q1 of 2021 - and Polartec's
peppermint anti-odour finish looks to
continue a growing trend in the market
to explore biological alternatives.

Instant and continuous cooling

By Jessica Owen

textile application technology
Athat provides both instant and
continuous cooling has been
developed by Swiss company HeiQ.
Called HeiQ Cool, the technology
can be applied as either a foam
coating, pad or print application
to products such home textiles,
apparel and even firefighter
turnout gear.
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The company says fabrics treated
with HeiQ Cool feel up to 3°C cooler.

Raquel Vieira, CEO, HeiQ Iberia,
says: "After intensive research with
our customers and consumers, we
bring a technology that is unique in
the market, both for its instantaneous
contact cooling and continuous
evaporative cooling for longer
comfort and optimal wellbeing.”

In the case of Polartec, peppermint oil offers a
natural resilience to body odour
The natural world provides scientific
opportunities to explore biomimicry as
an environmentally friendly practice.
In the case of Polartec, peppermint oil
offers a natural resilience to body odour.
The integration of Polartec’s
peppermint odour control began at its
[taly and China production plants in Q4
of 2021 and at its US facilities within the
next 12 months.

To achieve the dual cooling action,
HeiQ Cool comprises two polymers.

First, a bio-based vegetable
oil-derived thermo-functional
polymer is used for its melting
energy absorption action. When skin
temperature reaches 28-32°C, the
polymer activates to pull heat away
from the body, inferring an instant
cooling sensation.
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Second, a patented hydro-functional
polymer is used for its vaporising
energy action. When cold, the
polymer becomes a liquid by
absorbing and capturing moisture,
and when temperatures increase,
the polymer becomes a solid as the
moisture is released.

Vieira says: “It's these two
mechanisms repeating again and
again that provide both the instant
and continuous cooling effect.”

Both the melting energy absorption
action and vaporising energy action
treatments already exist on the
market, adds Lee Howarth, HeiQ's
vice president of strategic marketing
for textiles. And another functional
treatment - solution energy action
- also exists. What makes HeiQ
Cool different, he explains, is the
combination of the two.

He says: “There are positives and
negatives for all those technologies.
But we see some significant
downsides to currently available
melting energy absorption action
treatments in particular. Specifically if
we look at the fabric aesthetics, cost,
application and toxicity.

“So, the question is: what is the
solution? Which brought us nicely to
HeiQ Cool."

As mentioned, HeiQ Cool can be
applied in three different ways and so
the company is offering three different
products: HeiQ Cool NFL-01, HeiQ
Cool PRT-01 and HeiQ Cool PAD-01.

HeiQ Cool NFL-01 can be added
as a foam coating or padding
application and the company says
this is most suited to mattress
ticking and memory foam products.
Elsewhere, HeiQ Cool PRT-01is a
print application ideal for woven
and knit products such as bed linen
and apparel, and HeiQ Cool PAD-01
is a pad application ideal for more
lightweight woven and knit products
such as pillowcases and apparel.

Vieira says: “We have found that these
three application processes provide the
best uniformity and fixation."

The company also says HeiQ Cool is
compatible with all well-known fibres
on the market (especially synthetics),
can be combined with other functional
finishes such as odour control and has
been tested to retain its performance
for at least 20 washes.
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HeiQ says fabrics treated with HeiQ Cool feel up to 3°C cooler

In fact, Vieira says HeiQ Cool has
undergone the Qmax cooling test, a
Differential Scanning Calorimetry test
and the HeiQ Dynamic evaporation
test. The company has worked with
testing laboratories SGS and Intertek
to obtain results.

Additionally, the company says HeiQ
Cool is not only a high-performing
product but a sustainable solution
too - it contains more than 50% bio-
based content and no chemicals such
as formaldehyde, the company claims.

Investing in thermoregulation
According to HeiQ, there is a growing
trend among consumers to buy
products with added functionality.
While stain resistance, no pilling
and fast drying textiles have been at
the forefront of its agenda, HeiQ says

that 55% of consumers now demand
thermoregulation, particularly for
sleep-related textiles and activewear.
The company even says that 18%
of consumers are willing to pay a
premium price for this quality
- factors which are helping to grow
this already US$2bn market.
Consequently, the company believes
its solution has a unique place in
the market and has aimed the
technology at home textiles and
sleepwear in particular.
Howarth says: “Keeping your skin at
a constant comfortable temperature
is absolutely essential for maintaining
a deep and restful sleep. Considering
we spend one-third of our lives
sleeping, why wouldn't we want to
invest in products that promote a
good night's sleep?”
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Waterless technology enables
resource circularity

A new technology that can reduce
water usage in the denim and garment
laundry process by 75% has been
developed by Officina+39.

Called Aqualess Mission, the process
uses waterless technology, is suitable
for conventional machines and allows
producers to save costs.

Andrea Venier, managing director
of Officina+39, says: "It is necessary
to develop water management
strategies and systems in any
company. Today there is ISO 14000
related to environmental management,
but | believe that governments,
brands and related organisations
should think about an ISO related just
to water management.”

He adds: “In this way, every company
can understand how much value can
be generated in the medium-term and
how much money could be saved by

investing in these kinds of technologies.

To create new standards related to
water management, we must change
the approach.”

Venier spoke more about Officia+39's
technologies and view on water
conservation at the Kingpins24
Digital Show, which was held on 21
October 2021.

Venier pointed out how the fashion
industry is still currently deep rooted
in a linear approach: make, use and
dispose. But it should be working

harder to achieve circularity in all areas.

He also said that, despite the start-up
cost of investing in the development of
sustainable technologies discouraging
some in the industry, it is about time
that the industry realises these actions
cannot be delayed and that water
scarcity, water stress and water risk will
need to be addressed urgently.

He said: “The fashion world is
becoming aware of this reality and
is trying to reinvent itself in order
to decrease the use of this precious
resource and its negative impacts,
but there is still work to do in order to
redesign a better sustainable model.

“Circularity should represent the new
sustainability where circularity not only
concerns materials, but also water."

Alternative denim cleaning

A100% chemical-free and 90% water-free denim cleaning
process has been developed by specialty chemicals producer
Archroma and sustainable finishing company Jeanologia.

Specifically, the companies have developed an alternative
to the washing treatment (a water-intensive process that
removes unfixed dyestuff and other impurities) and the
mercerising treatment (a method used to obtain a more
lustrous, flat and better coloured denim).

Jean-Pierre Inchauspe, business director of G2
Dynamic at Jeanologia, says: “This association is another
step to change traditional, more polluting and water
consuming processes in the textile industry for new
ones using technology.”

In both traditional ways to clean the fabric - washing or
mercerising — multiple highly water-intensive washings are
required in order to restore optimal fabric pH and remove
undesired deposits or impurities from the fabric. In this
process, harmful substances can be released such as aniline
- a category two carcinogen that is a key ingredient in indigo.

With that in mind, Jeanologia and Archroma have
combined the use of Archroma'’s aniline-free dyeing system
called Pure Indigo Icon with Jeanologia's chemical-free
finishing technology called G2 Dynamic.

The Archroma Pure Indigo Icon is based on an innovation
launched by the company in May 2018 called Denisol
Pure Indigo. The company says its aniline-free system
provides the same performance as indigo, delivers a
more consistent result for premium quality and ensures
a controlled and safe chemistry for the workers and
consumers.
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Umberto Devita, business development manager at
Archroma's Competence Center for Denim & Casual
Wear, says: “At Archroma, we strive to develop solutions
in line with our principles of ‘'The Archroma Way to
a Sustainable World: Safe, efficient, enhanced, it's
our nature.”

He adds: "It was therefore very inspiring to work with a
partner who shares the same values of developing efficient
new processes to bring all know-how to our customers to
maximise value - for denim that looks as good as the good
it creates.”

Elsewhere, Jeanologia's G2 Dynamic technology uses
an ozone treatment to reduce the amount of water and
chemicals used in the finishing process. The company says
the technology makes fabric more stable and consistent
and prepares the fabric better for the use of other
technologies such as laser.

Besides the environmental savings, the company says
the process also saves time and costs at the mill and at the
garment finishing facilities.

Inchauspe says: “[We can] improve and boost
subsequent production stages up to the finishing of
the garment, making them more efficient and allowing
companies to be more competitive, increase productivity
and offer a product that is completely sustainable with
high quality.”

The Archroma/Jeanologia solution can also be used with
additional Archroma coloration systems such as Indigo
Reflection or Pure Undertones and with Archroma'’s
Pad-Ox dyeing process for woven fabrics.
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Breakthrough dyeing solution

exported to Taiwan

Alchemie Technology, a UK-based innovator of low energy, waterless,
textile dyeing technology, has shipped its Endeavour machine to
Taiwan to improve the sustainability of the textile dyeing industry
and establish a new Asia showcase, the company says.

The Endeavour digital dyeing solution, which produces no
wastewater and reduces energy consumption by 85% compared
to traditional dyeing, will be installed at Alchemie's Taiwan-based
customer JSRTEX Group. The company is a textile manufacturing
innovator in the region, committed to transforming the industry
with sustainable textiles and clean technology.

The Endeavour solution, developed in one of the world's high
technology clusters in Cambridge and manufactured entirely in
the UK will form the centrepiece of an Alchemie demonstration
hub and showroom in Asia so international brands and textile
producers from across the region can see the technology in action.

Alchemie, backed by fashion giant H&M, plans to set up
further demonstration hubs at customer sites around the world
in the coming months to showcase how Endeavour is more
cost effective to operate and better for the environment than
traditional dyeing technology.

The company, which has a vision to clean up textile dyeing
and eliminate the environmental impact of these polluting
processes, is now inviting other brand and manufacturing
partners to participate in its global showcase program.

Textile dyeing and finishing is responsible for 3% of global CO2
emissions (predicted to increase to more than 10% by 2050) and
causes over 20% of global water pollution, the company says.

Dr Simon Kew, managing director of Alchemie Technology
says: "Alchemie plans to deliver a significant number of
Endeavour low energy, waterless dyeing machines into Asia
in the next two years, where most of the world's dyeing and

finishing takes place. This will also require the support of
governments through investment, grants and legislation, and
the critical effort of brands and pioneering manufacturers in
their supply chains”

“Having an Endeavour demonstration hub in Taiwan is another
important milestone on our journey towards transforming the
fashion industry and helping to reduce its climate impact. We
are excited to be delivering the long-awaited transition to more
sustainable textile dyeing.”

Dr Alan Hudd, chairman/founder of Alchemie Technology,
says: “Textile dyeing is currently responsible for huge amounts of
greenhouse gases and water pollution. The Endeavour system will
dramatically cut energy and water use for the same quality of finish.

“When we started Alchemie in 2013 it was a revolutionary
idea - to try and make dyeing more sustainable. Since then, we
have moved from basic concept to full production machines.
Endeavour is now ready to play its part in cleaning up the global
dyeing industry to everyone's benefit."

Steve Lin, founder of JSRTEX, says: “High sustainability is an
important part of our vision at JSRTEX. The Endeavour system
maintains the same quality as traditional dyeing while saving
energy and water and being far less polluting. We look forward
to welcoming brands and producers to our new Endeavour
demonstration hub in Taiwan to see for themselves how they
could benefit from switching to waterless dyeing.”

Ryan Chen, general manager, JSRTEX comments: “We share
the same vision as Alchemie to transform the textile industry
through sustainable, energy-saving solutions. Taiwan is the
epicentre of advanced textile manufacturing technologies
in Asia. We are proud to be playing our part in setting new
sustainability benchmarks.”

New partnership to serve Mexico's

textile industry

Baldwin Technology Company has forged
a new partnership with Blutec SA de

and our product lines. We're extremely
excited to be onboard.”

of the fabric, the company says. The
technology saves customers time, money

CV. This collaboration now represents
Baldwin'’s full range of innovative spray
systems and corona/plasma treaters for
wovens, knits and nonwovens in Mexico.

Rick Stanford, Baldwin's vice
president of global business
development for textiles, says:

“We are pleased to partner with
Blutec in Mexico. We find that this
organisation has an excellent reputation
in the Mexican textile industry, with a
portfolio of machinery principals that
provides excellent synergy for Baldwin
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Following on from this, Daniele Uslenghi,

Blutec's general manager, says:

“The textile industry in Mexico is
looking for solutions to help reduce
manufacturing costs. Baldwin's precision
spray technology provides savings in
energy, water and chemistry.”

The company's precision spray systems
for finishing and remoistening use
non-contact spray technology. This
provides optimal controlled coverage
of the exact amount of liquids needed
to achieve the specific characteristics

and valuable resources, Baldwin adds. As
only the required amounts of water and
chemicals are applied, water consumption
can be reduced by up to 50%,
contributing to considerably improved
productivity in the finishing process.

In addition, these solutions can
process a wide range of low-viscosity
water-based chemicals — such as
softeners, antimicrobial agents, durable
water repellents, flame retardants and
more — for woven fabrics, knitted textiles
and nonwovens, the company continues.
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