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HIGH-PERFORMANCE
NONWOVENS AT INDEX™
We are pleased to announce that in association with INDEX™ and EDANA, Technical Textiles
International / TTNet have developed the programme for a half-day seminar on smart
Nonwovens - high-performance applications of nonwovens. This will take place on 21 October
2020 in INDEX™ Lab, Room W (Hall 3) at 14:00 - 16:45.
Experts from the following companies will present their latest technologies to the INDEX™ audience
in Geneva:

Fibroline SA, France  NIRI, UK  Norafin, Germany  RISE Research Institutes, Sweden
The session will be chaired by experienced industry specialist, Adrian Wilson. In addition, there will
be an Innovation Lab where visitors can view products relating to the presentations given during
the seminar. This display area is outside the seminar room.

SEMINAR PROGRAMME
Dry powder impregnation solutions - Jérôme Ville, CEO, Fibroline SA (France)
Mass Customisation of Nonwovens for High-performance Applications - Ross Ward, New
Business Development Manager, Nonwovens Innovation & Research Institute Ltd (NIRI) (UK)

Innovation in Technical Nonwovens – Evolving USP - Marc Jolly, Head of Research &
Development, Norafin Industries (Germany) GmbH

Opportunities for production of nonwoven bio-based electronics, Hjalmar Granberg, Senior
Research Associate, RISE Research Institutes of Sweden

High-performance applications for nonwovens - an overview, Adrian Wilson, Seminar Chair,
Technical Textiles International

The seminar will provide a taste of the kind of high-quality, insightful
and informative presentations that feature in our conference series,
Nonwovens for High-Performance Applications (NHPA)

NHPA

Visit www.technical-textiles.online/NHPA for
more information on our NHPA conference
series and further details on the seminar at
INDEX™ Geneva

New textile materials
& technologies

Advances in Textiles Technology the monthly newsletter delivering
comprehensive coverage of new textile
materials and textile related technologies.
The first publication of its kind, we've been
reporting on advances in textiles
technology for over 35 years, and one step
ahead with relevant and timely information
to benefit your business.

Advances in Textiles Technology has the
latest on state-of-the-art technology for
textile applications direct from the
companies and institutes at the forefront
of current research programmes.
Every issue covers materials
developments, new processes and
equipment, safety and protection, testing
and standards, environmental issues,
together with new patents, and
international industry and market news.

Download your free sample issue and subscribe today

Technical
TEXTILES

www.technical-textiles.net

Technical
TEXTILES
international

Summer 2020
(Volume 29, Number 2)
Editor: Nick Butler
Tel: +44 (870) 165-7210
Email: tti@intnews.com
Nonwovens Editor:
Adrian Wilson
Composites Editor:
James Bakewell
US correspondent:
John W. McCurry
China correspondent:
Jason Chen
Russia correspondent:
Eugene Gerden
Indian correspondent:
Samuel Joseph
Regular contributors:
Geoﬀ Fisher
Display advertising sales:
David Kay/Maria Box
Tel: +44 (1273) 423512
Email: dkay@fastnet.co.uk
Published by International
Newsletters Ltd, 44 Friar Street,
Droitwich Spa, Worcestershire,
WR9 8ED, UK.

In the Editor’s opinion
Keeping you informed in challenging times
Much is now being written about how our world has changed so
profoundly in such a short space of time. At present, for instance, many
of us are confined to our homes practising “self isolation” and “social
distancing”, terms that are now commonplace in so many languages,
but which had no place in our conversations as recently as the start
of this year.
Others, in contrast, notably healthcare workers, care providers, those
employed by the emergency services, and those selling and delivering our
food, are now busier than ever, and by the nature of their work at
heightened risk of exposure to the too-often lethal SARS-Cov-2 virus
responsible for the current pandemic. We have a moral duty to do all we
can to protect these key people, as well as a selfish need, because as they
fall ill, the services they provide, already overburdened, are put under
greater strain.
Consequently, the demand for personal protective equipment (PPE),
such as face masks, has risen to unprecedented levels and worldwide
shortages have even triggered inter-governmental disputes (see Industry
responds urgently and rapidly to the global pandemic, page 11.
In response, existing manufacturers of such products have boosted their
outputs, while others in the textile and nonwovens industries are
converting their facilities to add further to the capacity to make and
supply what is urgently needed.
With our industry being such an important part in this vital endeavour,
we have given thought as to how we can supply the information
needed to help coordinate these efforts to maximum effect. Firstly, for
a limited time we are offering free access to the complete content of
our website:
https://www.technical-textiles.net

Subscription enquiries, orders
and payments:
International Newsletters Ltd,
44 Friar Street, Droitwich Spa,
Worcestershire, WR9 8ED, UK.
Tel: +44 (870) 165-7210
Email: sales@intnews.com
https://www.technical-textiles.net
Annual subscription (four issues):
includes free access to publications
and back issues online:
£300/$459/€390.
(Payments in other currencies are subject to
our prevailing exchange rate). Prices are
valid to the end of 2020, and include
airmail delivery in Europe and air-speeded
delivery elsewhere.
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Visit the site for more details or simply send an email to
marketing@intnews.com to request the necessary permission. You can
then keep up to date with the latest news, updated daily and currently
dominated by these efforts to develop, make and supply PPE. You can
also keep yourself informed about the latest changes to the plans for key
exhibitions, conferences and, increasingly, online events.
In addition, we are monitoring social media for accurate and relevant
information, before sharing it immediately via the LinkedIn page of our
Editor Nick Butler:
https://www.linkedin.com/in/nick-butler-77728813
To play your part, sign-up for free access now, and return to the
site regularly to keep yourself and your organisation fully briefed, as
well as making sure you inform us about your contributions to this
global effort.
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Beginning on page 31, Cygnet
Texkimps's Andy Whitham
explains why protecting the
fibre is a key element in the
company's design of its
machinery. Here, for instance,
the paths of the fibres are
controlled by polished lowfriction guides.
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Business update
Karl Mayer to purchase Stoll

Merger of three specialist fibre suppliers
Three fibre suppliers specialising in
technical textiles have merged to form a
new company, FibrXL, which is based in
Almere and Beek, The Netherlands, and
Richmond, Virginia, USA.

polypropylene (PP), spun fibres, partially
oriented yarn (POY) PA and hybrid fibres.

Karl Mayer Group has finalised an agreement
to buy flat-knitting machinery manufacturer
Stoll. The German companies signed a
FibrXL’s joint Managing Directors are
contract on 26 February 2020 that will see
Marcel Alberts, formerly of EuroFibers, and Stoll of Reutlingen become part of Karl
Jeroen Drenth, previously of Lumat. They
Mayer of Obertshausen as of 1 July 2020.
cite opportunities for synergy and the
With the support a venture capitalist,
global expansion of the combined fibre
Active Capital Co of Amsterdam, The
Through the purchase of Stoll, which has
portfolio as the principal reasons for the
Netherlands, FibrXL began trading on
approximately 1000 employees, Karl Mayer
merger. The new company consists of two Group says that it will be able to exploit
1 January 2020.
business units:
the potential for growth that it sees in the
One of the three former companies,
flat-knitting sector. Further, it claims that it
EuroFibers was a distributor and
will become the only company in the
• FibrXL Industrial for industrial fibres
processor of high-performance fibres(1)
textile industry to supply both knitting
(such as PES, PA and viscose) will be
and warp-knitting technologies. The Chief
based in Almere and Richmond;
such as ultra-high molecular weight
Executive Officer (CEO) of Stoll, Andreas
polyethylene (UHMWPE), para-aramid,
• FibrXL Performance in Beek and
Schellhammer, says: “This alliance brings
liquid-crystal polymer and polyphenylene
Richmond for high-performance fibres
together two very strong brands in textilepolybenzobisoxazole (PBO) fibres,
and finishing processes.
machinery building whose solutions,
supplying on behalf of leading
manufacturers such as: DSM Dyneema of See also: (1)Technical Textiles International, portfolios and regional presences complement each other brilliantly.“
Urmond, The Netherlands; Teijin Aramid
May 2019, Global innovations for fibres,
of Arnhem, The Netherlands; Kuraray of
yarns, filaments and threads, page 20;
Osaka, Japan; Teijin of Tokyo, Japan;
https://www.technical-textiles.net/node/74826 Karl Mayer Group adds that Stoll will
continue to trade under its own name.
Toyobo Chemicals Europe of Düsseldorf,
Germany. It also has a proprietary coating (2)Advances in Textiles Technology, March
See also: This issue, Karl Mayer raschel
technology (Prisma)(2) that can apply
2016, More colours for Dyneema, page 1;
https://www.technical-textiles.net/node/72142 warp-knitter to make complete face masks
colour to high-performance fibres and
in one step, page 9, and Apex Mills explores
yarns previously only available in their
the potential of trailblazing knitting
FibrXL Industrial.
natural state.
technology, page 27.
Tel: +31 (29) 441-8129.
Tel: +1 (804) 329-0491.
Lumat, meanwhile, was a supplier of
Ulrike Schlenker, Karl Mayer
Fax: +1 (804) 329-1921; or:
industrial yarns such as polyester (PES),
Textilmaschinenfabrik GmbH.
polyamide (PA) and viscose. Serving
Tel: +49 (6104) 402-274.
FibrXL Performance.
industrial markets, the company has
Fax: +49 (6104) 402-73274.
Tel: +31 (43) 304-0015.
contributed offices and warehouses in
Email: ulrike.schlenker@karlmayer.com;
Tel: +1 (804) 329-0491.
Europe, Africa and the Americas.
http://www.karlmayer.com; or:
Fax: +1 (804) 329-1921.
https://fibrxl.com; or:
Finally, Dominion Fiber Technologies Inc
Sabrina Bodor, Stoll Marketing Services.
specialised in processing (twisting,
Tel: +49 (7121) 313-0.
Active Capital Co.
winding, cabling, tacking and finishing)
Email: info@activecapitalcompany.com; Email: marketing@stoll.com;
industrial filament yarns made from PA 6,
http://www.stoll.com
https://activecapitalcompany.com
PA 6.6, PES, aramids, UHMWPE,

European Commission approves Freudenberg's purchase of Low & Bonar
Freudenberg’s acquisition of Low & Bonar
PLC, announced initially in September
2019(1), has been approved by the
European Commission (EC). The EC has
granted an unconditional Phase-1
clearance under the European Union (EU)
Merger Regulation (EUMR). The
completion of the acquisition remains
subject to the satisfaction or waiver of a
number of other conditions and, given
the current disruption caused by the
human coronavirus (COVID-19) pandemic,
Freudenberg of Weinheim, Germany, says
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that it is not possible to establish a
definitive date for when this will happen.
Founded in 1903, Low & Bonar of London,
UK, has eleven production facilities in
Asia, Europe and North America, employs
some 1900 people and generated sales of
approximately £350 million in 2018.
See also: (1)Technical Textiles International,
December 2019, Freudenberg looks to
buy Low & Bonar, page 9;
https://www.technical-textiles.net/node/75133

Holger Steingraeber, Director Global
Communications, Freudenberg
Performance Materials.
Tel: +49 (6201) 80-6640.
Email: Holger.Steingraeber@
freudenberg-pm.com;
http://www.freudenberg-pm.com; or:
Daniel Dayan, Executive Chairman,
Low & Bonar PLC.
Tel: +44 (20) 7535-3180.
Fax: +44 (20) 7535-3181.
https://www.lowandbonar.com
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Business update
Joint venture set-up to produce
face masks in Austria

Lenzing Chief Executive Officer Stefan Doboczky (second from
the right) stands with members of the Palmers Textil Board.

A joint venture that will manufacture and sell face masks in
Europe has been established by Austrian companies Lenzing
and Palmers Textil.
Lenzing of Lenzing will own a 50.1% stake in the company, which
will be called Hygiene Austria LP GmbH and will start operations
in May 2020, while Palmers Textil of Vienna will own 49.9%.
The partners have invested several million euros in a production
facility in Wiener Neudorf, Austria, and have secured the raw
materials necessary for the production of face masks. In the first
instance, Hygiene Austria will produce surgical masks that meet the
requirements of European Standard (EN) 14683 and basic mouth–
nose protective masks. In total, the company will be capable of
producing 25 million masks a month within the next few weeks.

Stoll

The demand for face masks for medical personnel is increasing
rapidly in response to the human coronavirus (COVID-19) pandemic and there is significant competition on the international
market for these products. The Chief Executive Officer (CEO) of
Lenzing, Stefan Doboczky, says: “The aim of this joint venture is to
provide the citizens of Austria and Europe with the best possible
protection through locally manufactured, high-quality products.”
A member of the Board of Palmers Textil, Luca Wieser, adds: “We have
many years of experience in the manufacture and distribution of
textile products, [while] Lenzing brings its technological experience
in the hygiene sector, the know-how regarding procurement and
raw materials, and knowledge in the field of plant engineering.”
See also: This issue, Industry responds urgently and rapidly to the
global pandemic, page 11.
Filip Miermans, Vice President Corporate Communications and
Investor Relations, Lenzing AG.
Tel: +43 (7672) 701-2743. Fax: +43 (7672) 918-2743.
Email: f.miermans@lenzing.com;
http://www.lenzing.com; or:
http://www.palmers-shop.com; or:
https://www.hygiene-austria.at
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In depth: Life-saving fabrics
Industry responds urgently and rapidly to the global pandemic
The global COVID-19 pandemic has resulted in shortages of disposable face masks and triggered
manufacturers to ramp-up their production urgently. In addition, the development of new
products that could offer greater protection than existing ones – or be cheaper and faster to
produce – continues at a rapid pace, reports Adrian Wilson.

N

ever before has a niche supply chain come under
such intense pressure and scrutiny from the very
highest levels of government; for instance in the USA,
President Donald Trump has invoked the Defense
Production Act(1) – last used during the Korean War
(1950–1953) – giving his administration the right to
use “any and all authority” to procure the protective
equipment it needs. In response, Maplewood,
Minnesota, USA-based manufacturer 3M issued a
statement saying that cutting off supplies of protective equipment to Canada and Latin America could
cause a humanitarian crisis(2). At the same time, French
and German officials, felt provoked into accusing the
USA of modern piracy over a dispute concerning a
shipment of 3M face masks from China(3).

Expansion plans
This unprecedented situation has been triggered by a
shortage of protective equipment, particularly face
masks, caused by the global COVID-19 pandemic. Just
before his officials helped to accuse the USA, for
instance, French President Emmanuel Macron was
touring one of his country’s face-mask manufacturing
plants, with the aim of reassuring French citizens that
his government was working to increase output and
add capacity for vital equipment needed by healthcare professionals.
The manufacturer, Kolmi-Hopen of Saint-Barthelemyd’Anjou, France, is a subsidiary of AMD Medicom,
which has its headquarters in Montreal, Québec,
Canada, and is one of the world’s leading manufacturers of medical-grade personal protective
equipment (PPE). Kolmi-Hopen is also one of the
four major manufacturers in France of face masks
that are rated N95 according to the US standards(4),
the others being: Macopharma of Tourcoing; Paul
Boyé Technologies of Labarthe-sur-Lèze; Segetex-EIF,
which has its principal manufacturing plant in Wuhan,
China, the source of the pandemic. The French
Summer 2020—Technical Textiles International

The vital role of face masks during the current pandemic is illustrated
by the decision of French President Emmanuel Macron to make a
publicised visit to a manufacturing plant for them at the end of March.

Government is now assisting these companies with
the goal of delivering up to 200 million N95 masks in
the coming months.

3M expansion
Prior to the COVID-19 pandemic, 3M was already producing around 1.1 billion face masks a year across its
global sites, including those rated N95. By the end of
March 2020, however, the company had put into
motion additional investments and actions to enable
it to increase its capacity to 2 billion globally within
12 months, with part of the additional capacity due to
be available in 60 to 90 days. In the USA, 3M said it
expects to be producing N95 respirators at a rate of
50 million a month by June, a 40% increase on levels
compared with March.
The company is prioritising and shipping products
to serve the most urgent needs in the pandemic. In
the USA, for instance, more than 90% of 3M’s N95
respirators are going to healthcare and public health
workers, with the remaining deployed to other critical
industries such as energy, food and pharmaceuticals.
Of the supply directed toward healthcare and public
11

In depth: Life-saving fabrics
Honeywell is one of

Rapid Chinese response

the USA’s major

China wasted no time in responding to its own
shortage, re-equipping factories that previously
made shoes, mobile (cellular) telephones and cars
to boost production.

manufacturers of
high-efficiency
face masks.

By mid-March, China was manufacturing 200 million
face masks a day—more than twenty times the
amount it was making at the start of February.
In a statement issued on 13 March, for instance,
Shenzen-based BYD, one of China’s largest privately
held companies, announced that it had rapidly created
the world’s largest plant for the mass-production of
nonwoven face masks:
health workers, it is reported that roughly 80% is being
supplied through healthcare distributors – primarily six
companies with large logistical capacities – as the
quickest and most effective method of delivery.

Honeywell expansion

•

•

in late January, in response to the severe shortages
affecting hospitals and agencies across China,
BYD established a task force comprising leaders
from different business divisions and more than
3000 engineers;
on 8 February, newly built production lines in one of
BYD’s industrial parks in Shenzhen began to produce
the face masks, with hundreds of staff working day
and night shifts on machines operating constantly;
by 13 March, the plant was running at a capacity of five
million masks a day.

Honeywell, which has its headquarters in Charlotte,
North Carolina, is the other major US manufacturer of
N95 masks. At the end of March, it announced it was
expanding operations at its plants in Smithfield, Rhode
Island, and Honeywell Aerospace in Phoenix, Arizona,
including provisions to hire at least 500 new workers at
each site. “We’re doing something that normally takes
nine months in a matter of six to eight weeks,” said Will
Lange, President and General Manager of Honeywell
Personal Protective Equipment.

Since mid-March, moreover, the company has continued to make about five to ten production machines
daily, further increasing its output of masks by
approximately 300 000 to 500 000 units a day.

The filtration media used is an electrostatic polypropylene
(PP) nonwoven, according to the company.

BYD says its quick response relied on its strong
research and development (R&D) capabilities,

•

By the middle of March, BYD ramped-up its production to five million face masks (left) a day—a significant
proportion of China’s entire capacity in early February. Every day, BYD is making between five and ten new maskproducing machines and increasing its output of face masks by 300 000–500 000 (right).
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In depth: Life-saving fabrics
creativity and its existing manufacturing facilities.
Production of high-quality masks, for instance,
requires impeccably clean and sterile working
environments and equipment, for which the company
co-opted its clean rooms, previously used for the
assembly of smartphones.
In addition, the company is used to making highquality, precise products, according to Zhao Jianping,
General Manager of BYD’s Quality Division. Sherry Li,
Director General of BYD’s President Office added that
the company is also able to make about 90% of the
parts needed for the production lines itself and so is
not too reliant on supply chains.

Reicofil is using the two pilot lines at its technology
centre in Troisdorf, Germany, for the emergency
production of meltblown nonwovens such as these.

Boosting meltblown capacity
In March two of the world’s biggest manufacturers of
production lines for spunmelt nonwovens –
Reifenhäuser Reicofil, which is based in Troisdorf,
Germany, and Oerlikon Nonwoven of Neumünster,
Germany – each announced they were shortening
delivery times for meltblown equipment.
In addition, both have turned over their own testing
lines to produce emergency meltblown supplies
for face masks. In the case of Reicofil, the two pilot
lines used have a combined capacity for making
enough fabric for one million face masks a day.
Currently, the company is restricting this supply
to German customers.
Both have also reported immediate new sales. Reicofil
is supplying a new meltblown line to Berry Global of
Evansville, Indiana, USA, which will result in an
additional annual capacity of 550 t of N95-quality filter

Oerlikon is supplying an Asian large-scale manufacturer
of man-made fibres with this new two-beam meltblown
system with a nominal annual capacity of up to 1200 t.
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media and 365 t of higher-quality (N99-rated(4)) material
supplied to Europe.
Oerlikon is currently working to supply a leading Asian
large-scale manufacturer of man-made fibres with a
new two-beam system with a nominal annual capacity
of up to 1200 t.

Novel two-polymer spunbond
The Nonwovens Institute (NWI) at North Carolina
State University (NC State) in Raleigh, USA, is another
organization currently dedicating its pilot facilities and
expertise to making fabrics for face masks, and it is
supplying meltblown and spunbond nonwovens to
US manufacturers.
At the same time, Executive Director Benham
Pourdeyhimi and his team have developed a new
spunbond that they claim can act as an effective filter
without the need for a meltblown layer. Their fabric is
based on two different polymers – such as polyester
(PES) and polyamide (PA) or PES and polypropylene
(PP) – that are combined to make a single fibre with
significant strength and bulk, as well as being capable
of imparting effective filtration properties, like those of
currently used materials.
In addition, the fabrics can potentially be re-used after
cleaning with peroxide or even alcohol solutions, added
Pourdeyhimi. Owing to the strength of the materials, in
contrast with traditional meltblown media, they can
also be cut and sewn using traditional techniques.
13

In depth: Life-saving fabrics
to convert into respirators” said Pourdeyhimi. Owing
to the slower production of the meltblown fabric,
Pourdeyhimi estimates that this line can make
12 000 m a day.
NC State has also ordered machinery that will shortly
allow the NWI to make its own surgical masks.

Nanofibre layers or membranes?
In filtration applications, nonwovens are often compared
to polymer membranes, but while there are similarities
between the two, there are also major differences.
The Nonwovens Institute (NWI) at North Carolina State University
is using its pilot facilities to supply meltblown and spunbond
nonwovens to US manufacturers. Researchers there have also
developed a spunbond fabric they say is an effective filter media
without the need for a meltblown layer.

One of the NWI’s lines has started producing 2000 m.h–1
of the new spunbond and NC State is currently in
discussion with industrial partners with a view to them
using this material to make masks.
The NWI’s other pilot line is state-of-the-art meltblowing equipment and will make traditional
meltblown material for N95 masks. “We created a
recipe for the production of classical N95 respirator
materials and will ship those out for industrial partners

Membrane-based separation provides a level of
filtration that nonwoven media cannot generally
achieve. Typical pore sizes for the most permeable
microfiltration membranes are in the range of
0.1–0.45 µm, for instance, whereas for a polyolefin
meltblown they are at least 10 times larger (1–500 µm).
However, membranes require sophisticated manufacturing processes (such as solvent casting or
spinning, biaxial stretching and sol-gel methods) that
push up the costs of products compared with nonwoven filter media. They also lack the mechanical
integrity that is often required in harsh manufacturing
and operating conditions, making them unsuitable – as
well as too expensive – to be employed as the cores of
products such as disposable face masks.
At the same time, the use of nanofibre layers is
bridging the gap in filtration performance between
nonwovens and membranes, happily at a time
when effective technologies for the manufacture
of nanofibres are increasingly finding their way
to market.

Electrospinning
Electrospinning(5) essentially involves the formation
of the nanofibres from a liquid polymer jet ejected
from a nozzle and subjected to a longitudinal
electric field.

In the Czechia, Respilon is adding new capacity for
the nanofibre fabrics used to make its face masks, as
well as finding a new Turkish converter to make the
final products.
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Today, most of the major filtration companies and
many of their suppliers now have electrospinning
capacity, while hundreds of laboratories worldwide
are active in developing the process and new
nanofibre-based materials derived from its use.
Technical Textiles International—Summer 2020
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Despite being the first method to make submicron
fibres on an industrial production scale, electrospinning still has a number of limitations. These
include the need to use solvents (often dangerous
ones) and the relatively low productivity of the
process, which has prevented many developments
from getting beyond the laboratory stage.
Nevertheless, nanofibre production equipment
based on electrospinning is sold, including the
Nanospider system developed and manufactured
by Elmarco of Liberec, Czechia, and there are
now more than 200 such units in commercial
operation worldwide.

Respilon
Employing Elmarco technology, for instance,
compatriot Respilon makes nanofibre-based
nonwovens and has these converted into face masks
(such as RespiPro and R-mask) by its partners. The
Brno-based company reports that it is currently
completely sold out of masks, but it has been able to
secure the services of a new converter in Turkey. It also
plans to have a new production line for the fabrics up
and running in Brno by May.
General Director Roman Zima, who founded the
company in 2013, says: “We feel that launching
production here in the Czech Republic is our duty.”
In addition, Respilon plans to make two new
products (one for adults and one for children)
available imminently. The Respilon nanofibre-core
masks can intercept the SARS-CoV-2 virus
responsible for the pandemic, but they are only
designed for single use.
The latest masks (ReSpimask VK Adult/Junior) can be
worn repeatedly and for a longer time (a maximum of
24 h), according to the company, adding that it
complies with the requirements for medical
equipment of type IIR as specified by the European
Union (EU)’s EN 14683 standard (Medical face masks—
Requirements and test methods).
Developed in collaboration with researchers in Israel,
the new products that are to be rushed to market are
nanofibre face masks and respirators that block up to
Summer 2020—Technical Textiles International

A washable, re-useable nanofibre-based face mask has
been developed by researchers in Korea.

99.9% of 0.3-µm particles (as certified by Nelson Labs
in Salt Lake City, Utah, USA), and contain copper oxide
to kill viruses.

Hybrid membrane technology
Another approach that exploits nanofibres is called
Hybrid Membrane Technology (HMT). A proprietary
method of DuPont of Wilmington, Delaware, USA,
HMT forms membrane-like sheet structures from
continuous polymer fibres with diameters between
200 and 600 nm. These sheets have filtration
efficiencies that are close to those of conventional
microporous membranes, but the drop in air pressure
across filters containing them is significantly lower.
Users include Cummins of Columbus, Indiana, USA,
which employs HMT sheets in its NanoNet and
NanoForce filter media.
NanoNet and NanoForce media are usually used for air,
fuel and oil filtration in heavy-duty diesel engines,
where they help to reduce long-term wear, but can
also be used in N95 respirator masks. In March,
prototypes using media donated by Cummins were
assembled by teams at the University of Minnesota in
Minneapolis/St Paul, USA, as part of an initiative to
provide masks to local healthcare workers.
“Since the arrival of the filtration media, we have
been able to make rapid progress and we now
believe we have several viable mask options,
including both a disposable and a re-usable option,”
said Jakub Tolar, Campus Health Officer and Medical
School Dean at the University. “These designs show
real promise in keeping our healthcare workers safe
should standard medical supplies of N95 masks no
longer be available.”
15
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The project also aims to provide freely available
instructions to others to help develop their own
respirator masks.
When NanoNet was tested using a standard industry
method, it exceeded the performance requirements
for N95 designation, said Cummins, which has
subsequently provided media samples to mask
manufacturers worldwide for further testing. The
media still need to be vetted and approved by the
National Institute for Occupational Safety and Health
(NIOSH) based in Washington, DC, USA, and the
company is working with healthcare regulators and
other partners to certify the products as quickly as
possible, while also preparing manufacturing
facilities to meet demand.

and shows no deformation after 20 washes.
In addition, it does not deform after soaking in
ethanol for more than three hours and is resistant
to water.
“We believe that this mask can be reusable for about
a month even after washing in ethanol,” said Kim. The
team also says that the mask filters out up to 80% of
600-nm particles despite having undergone 4000
bending cycles.
Kim established a start-up company, the Kim Il-Doo
Research Institute, in February 2019 and says it can
currently produce 1500 nanofibre filters a day.

References
Washable face masks
South Korea’s Government has rationed disposable
face masks to two per person per week. However,
a research team at the Advanced Materials and
Energy Lab, part of the Korea Advanced Institute of
Science and Technology (KAIST) in Daejeon, has
developed a nano-filter that it says remains robust
and maintains an excellent level of efficiency even
after being hand-washed more than 20 times in
ethanol. Prior to sale, the product is awaiting final
approval from the country’s Ministry of Food and
Drug Safety.
Professor Il-Doo Kim’s team used a proprietary
electrospinning process to manufacture fibres with
diameters in the range 100–500 nm and to control
their alignment in the web. Laying the fibres
orthogonally or unidirectionally, the researchers claim
they can build-up a structure that has a high degree of
filtration efficiency while minimising the pressure drop
across the media.
Currently available masks rely on having electrostatic
properties that contribute a substantial degree
towards their ability to filter particles. However, when
they are washed they lose their charge and so their
filtration efficiency is reduced significantly, making it
almost impossible to reuse them.
In contrast, the new nanofibre structure retains
more than 94% of its original filtration efficiency
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A respirator is a device designed to protect the respiratory system of the wearer by achieving a close facial fit
and providing efficient filtration of airborne particles.
One rated as N95 is capable of filtering at least 95% of
particles of 0.3 µm and above, while one rated N99 can
filter 99% or more. See also:
https://www.fda.gov/medical-devices/
personal-protective-equipment-infection-control/
n95-respirators-and-surgical-masks-face-masks
https://www.cdc.gov/niosh/npptl/topics/respirators/
factsheets/respsars.html
https://www.cdc.gov/niosh/docs/2011-179/pdfs/
2011-179.pdf?id=10.26616/NIOSHPUB2011179
https://www.honeywell.com/en-us/newsroom/
news/2020/03/n95-masks-explained
https://www.osha.gov/video/respiratory_protection/
resptypes_transcript.html
https://www.osha.gov/video/respiratory_protection/
resptypes.html
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Technical Textiles International, September 2014,
Production technologies create opportunities for
nanofibres, page 13;
https://www.technical-textiles.net/node/296 and: Novel
electrospinning process for industrial-scale composite
nanofibrous yarn production;
https://www.technical-textiles.net/node/75173 and:
Small wonders at Nonwovens for Highperformance Applications;
https://www.technical-textiles.net/node/73146
See also: This issue, Joint venture set-up to produce face
masks in Austria, page 5, and Karl Mayer raschel warpknitter to make complete face masks in one step, page 9.
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Events diary
Listings correct as of the date this
issue went to press (29 April 2020)

June 2020
2–4 June

FuturePrint Virtual Summit
Online.
Marcus Timson, FM Future Ltd.
Marcus.timson@fmfuturewnow.com
https://futureprint.tech/
futureprintvirtualsummit
9–10 June

mtex+
Chemnitz, Germany.
André Rehn, Project Manager, Messe
Chemnitz.
Tel: +49 (371) 38038-101.
a.rehn@c3-chemnitz.de
https://www.mtex-plus.de
22–23 June

Wipes Academy
Minneapolis, Minnesota, USA.
Misty Ayers, Marketing Coordinator,
Association of the Nonwoven Fabrics
Industry (INDA).
Tel: +1 (919) 459-3712.
mayers@inda.org
http://www.inda.org
22–25 June

World of Wipes (WOW)
Minneapolis, Minnesota, USA.
Misty Ayers, Marketing Coordinator,
Association of the Nonwoven Fabrics
Industry (INDA).
Tel: +1 (919) 459-3712.
mayers@inda.org
http://www.worldofwipes.org

Tel: +44 (20) 7451-7302.
chelsea.wallis@iom3.org
https://www.iom3online.org/icmac2020

4–11 July

Nanotexnology
Thessaloniki, Greece.
Stergios Logothetidis, Chair,
Nanotexnology.
Tel: +30 (231) 099-8174.
info@nanotexnology.com
https://www.nanotexnology.com

30 August—2 September

Transportation Geotechnics

14–16 July

Absorbent Hygiene Training Course
Cary, North Carolina, USA.
Misty Ayers, Marketing Coordinator,
Association of the Nonwoven Fabrics
Industry (INDA).
Tel: +1 (919) 459-3712.
mayers@inda.org
http://www.inda.org
19–25 July

International Conference on
Composites/Nano Engineering (ICCE)
Prague, Czech Republic.
David Hui, Chair, International Conference
on Composites/Nano Engineering (ICCE).
Tel: +1 (504) 280-6652.
Fax: +1 (504) 280-6192.
dhui@uno.edu
http://site.icce-nano.org
21–24 July

Intermediate Nonwovens Training
Cary, North Carolina, USA.
Misty Ayers, Marketing Coordinator,
Association of the Nonwoven Fabrics
Industry (INDA).
Tel: +1 (919) 459-3712.
mayers@inda.org
http://www.inda.org

August 2020
21–23 August

Gartex Texprocess India

July 2020
3–5 July

China International Occupational
Safety & Health Goods Expo
Shanghai, China.
Michelle Wang, Messe Düsseldorf
(Shanghai) Co Ltd.
Tel: +86 (21) 6169-8386.
Fax: +86 (21) 6169-8301.
michelle.wang@mds.cn
http://en.ciosh.com
3–5 July

ISPO Shanghai
Shanghai, China.
Majka Patuzzi, Exhibition Manager, ISPO
Group.
Tel: +49 (89) 949-20144.
Fax: +49 (89) 949-9720144.
majka.patuzzi@messe-muenchen.de
https://www.ispo.com/en/shanghai
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New Delhi, India.
Ruhi Shaikh, Messe Frankfurt Trade Fairs
India Pvt Ltd.
Tel: +91 (22) 6144-5914.
ruhi.shaikh@india.messefrankfurt.com
https://www.in.messefrankfurt.com/
mumbai/en.html
25–28 August

Chicago, Illinois, USA.
Erol Tutumluer, Chair of 4th International
Conference on Transportation Geotechnics.
Tel: +1 (217) 333-8637.
CITL-ICTG2020@illinois.edu
http://conferences.illinois.edu/
ICTG2020/index.html
31 August—2 September

Domotex Asia/China Floor
Shanghai, China.
VNU Exhibitions Asia.
Tel: +86 (21) 6195-6088.
Fax: +86 (21) 6195-6077.
info@domotexasiachinafloor.com
https://www.domotexasiachinafloor.com

September 2020
2–4 September

CINTE Techtextil China
Shanghai, China.
Liam Rodden, Messe Frankfurt (HK) Ltd.
Tel: +852 2230-9217.
Fax: +852 2598-7919.
liam.rodden@hongkong.messefrankfurt.com
https://cinte-techtextil-china.hk.
messefrankfurt.com/ shanghai/en.html
15–16 September

Elementary Nonwovens Training
Cary, North Carolina, USA.
Misty Ayers, Marketing Coordinator,
Association of the Nonwoven Fabrics
Industry (INDA).
Tel: +1 (919) 459-3712.
mayers@inda.org
http://www.inda.org
16–18 September

Dornbirn Global Fiber Congress
Dornbirn, Austria.
Dornbirn Global Fiber Congress Office.
Tel: +43 (1) 319-2909-41.
Fax: +43 (1) 319-2909-31.
office@dornbirn-gfc.com
http://www.dornbirn-gfc.com

AFAC
Adelaide, Australia.
Rob Keen, Sales Manager, Hannover
Fairs Australia.
Tel: +61 (2) 9282-7517.
Fax: +61 (2) 9280-1977.
rob.keen@hannoverfairs.com.au
https://www.afacconference.com.au

22–23 September

Emergency Services Show
Birmingham, UK.
David Brown, Event Director, Broden
Media Ltd.
Tel: +44 (20) 8947-9177.
davidbrown@brodenmedia.com
http://www.emergencyuk.com

26–27 August

Manufacturing of Advanced Composites

23–24 September

Edinburgh, UK.
Chelsea Wallis, Conference and Events
Organiser, British Composites Society.

CITEXT
Troyes, France.
Claire-Marie Didiot, Marketing &
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Events diary
Communication, ABE (Advanced
Business events).
Tel: +33 (1) 4186-4190.
citext@advbe.com
http://www.citext.fr

Tel: +44 (870) 165-7210.
jill.gwinnutt@intnews.com
https://www.technical-textiles.online/NHPA
See also, Inside front cover

23–25 September

November 2020

FESPA Brazil
São Paulo, Brazil.
Lynda Sutton, Marketing Manager,
Federation of European Screenprinters
Associations (FESPA).
Tel: +44 (1737) 228350.
lynda.sutton@fespa.com
https://www.fespabrasil.com.br
24–25 September

Digital Textile Congress
Ghent, Belgium.
Karina Wageneire, Unitex.
Tel: +32 (9) 355-2388.
Fax: +32 (9) 356-7880.
secretariat@unitex.be
https://www.unitex.be/eventrader/
6th-international-digital-textilecongress-2020.html

4–6 November

IFAI Expo
Indianapolis, Indiana, USA.
Jennifer Fisher, Registration, Industrial
Fabrics Association International (IFAI).
Tel: +1 (651) 222-2508.
Fax: +1 (651) 631-9334.
jarfisher@ifai.com
http://ifaiexpo.com
10–12 November

Automotive Interiors Expo
Stuttgart, Germany.
Jason Sullivan, Sales Director, UKi Media
& Events.
Tel: +44 (1306) 743744.
Fax: +44 (1306) 742525.
jason.sullivan@ukimediaevents.com
https://www.automotive-interiorsexpo.com/en/index.php

May 2021
4–7 May

Techtextil
Frankfurt, Germany.
Thimo Schwenzfeier, Director
Marketing Communications,
Tel: +49 (69) 7575-6291.
Fax: +49 (69) 7575-6781.
thimo.schwenzfeier@messefrankfurt.com
https://techtextil.messefrankfurt.com

June 2021
12–16 June

ITMA Asia + CITME
Shanghai, China.
Pearly Ang, ITMA Services.
Tel: +65 6849-9367.
pearlyang@itma.com
http://www.itmaasia.com
22–26 June

Hightex

Techtextil North America

19–20 November

Istanbul, Turkey.
Enes Guney, Teknik Fairs Ltd Co.
Tel: +90 (212) 876-7506.
Fax: +90 (212) 876-0681.
info@hightex2020.com
https://www.hightex2020.com

Atlanta, Georgia, USA.
Ali Rosenberger, Marketing & Conference
Manager, Messe Frankfurt Inc.
Tel: +1 (678) 732-2428.
ali.rosenberger@usa.messefrankfurt.com
https://techtextil-northamerica.us.messefrankfurt.com

World Congress on Textile
Coating (WCTC20)

November 2021

October 2020
1–3 October

1–3 October

Berlin, Germany.
Jill Gwinnutt, Marketing Manager,
International Newsletters Ltd.
Tel: +44 (870) 165-7210.
jill.gwinnutt@intnews.com
https://www.technical-textiles.online/WCTC

Texprocess Americas
Atlanta, Georgia, USA.
Kristy Meade, Show Director, Messe
Frankfurt Inc.
Tel: +1 (770) 984-8016, x 2428.
Fax: +1 (770) 984-8023.
kristy.meade@usa.messefrankfurt.com
https://texprocess-americas.us.
messefrankfurt.com/atlanta/en.html
20–23 October

INDEX
Geneva, Switzerland.
Delphine Rens, Marketing and
Communications Coordinator, EDANA.
Tel: +32 (2) 740-1822.
Fax: +32 (2) 733-3518.
delphine.rens@edana.org
http://www.edana.org
21 October

High-performance Nonwovens
at Index
Geneva, Switzerland
Jill Gwinnutt, Marketing Manager,
International Newsletters Ltd.

January 2021

1–4 November

IFAI Expo
Nashville, Tennessee, USA.
Jennifer Fisher, Registration, Industrial
Fabrics Association International (IFAI).
Tel: +1 (651) 222-2508.
Fax: +1 (651) 631-9334.
jarfisher@ifai.com
http://ifaiexpo.com

26–28 January

Techtextil Russia
Moscow, Russia.
Oksana Anikeeva, Director Techtextil
Russia, Messe Frankfurt RUS.
Tel: +7 (495) 649-8775, x 125.
Fax: +7 (495)649-8785.
Oksana.Anikeeva@russia.messefrankfurt.com
https://techtextil-russia.ru.
messefrankfurt.com

March 2022
28–31 March

IDEA
Miami, Florida, USA.
Misty Ayers, Association of the Nonwoven
Fabrics Industry (INDA).
Tel: +1 (919) 459-3712.
Fax: +1 (919) 459-3701.
mayers@inda.org
https://www.inda.org

March 2021
9–11 March

June 2023

JEC World

8–14 June

Paris, France.
Farah Boudjemia, JEC Composites.
Tel: +33 (1) 5836-4399.
Fax: +33 (1) 5836-1513.
boudjemia@jeccomposites.com
http://www.jeccomposites.com
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ITMA
Milan, Italy.
Maria Avery, CEMATEX.
Tel: +44 7967 477305.
info@cematex.com
http://www.itma.com
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