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WORLD FOOTWEAR

Dyeing out. Colorants have
traditionally contained lead

ALTERNATIVES FOR ‘SUSTAINABLE

SHOES’ INCREASE

n the first quarter of 2008, shoes made from synthetic
Imaterials took over from those with leather uppers as the

predominant component of Brazil's footwear exports. This
may be a temporary blip, but it is a worrying sign for the world
of leather in any case.

One of the leather industry’s most powerful arguments is
that leather is a natural material, a bi-product of the meat
industry, a fantastic form of recycling: if Brazil had no leather
industry, would 40 million bovine hides a year just go into
landfill>  What would that do for President Lula’s
environmental strategy?

Part of this position has always focused on the harm to
the environment caused by producing textiles to use in
footwear instead of leather. Now, though, with clever
chemists the world over helping companies—some of which
have very deep pockets for research and development—
produce more sustainable materials, the picture is likely to
change. Perhaps it is changing already and this is one of the

reasons for the recent shift in Brazil.

“Sustainable textiles is a hot topic,” admits Karla
Magruder, founder and president of fabrikology, a market
intelligence source for the apparel industry, “but I have met
people who say there are no sustainable textiles because, for
them to be truly sustainable, there has to be a triple bottom-
line reflecting social, economic and environmental
concerns.”

It's tough to live up to that: bamboo, for example, grows
really quickly but requires solvents to make it into viscose,
and any potential food crop, with the shortages many
countries are experiencing right now, would surely fail to
tick the social box at least. Ms Magruder saves her scariest
thought for PFOA, a synthetic acid that has been widely used
in applications such as water-repellent finishes. “Human
beings store that substance in fat,” she says. “It's in our
bloodstreams and nobody knows what is going to happen as
a result.”



CAUTIOUS APPROACH

From a chemist’s point of view, Nicholas Yardy, who has
been working on synthetic leather applications with coated
fine paper supplier Sappi Warren, believes green synthetics
are possible, but recent experience has taught him to be
cautious.

“I spend a lot of time in factories around the world
helping them improve, including on the question of going
green,” he explains. “I have come across a supplier that
claimed it was making green products, and yet the factory
was full of smoke. You came out, blew your nose and it was
black. You couldn'’t see across the room.”

He also says that synthetic leather products have,
traditionally, been full of volatile organic compounds (VOCs)
and hazardous air pollutants or HAPs that harm humans;
some are carcinogenic. Suppliers in this part of the footwear
industry may have fallen into a trap of replacing PVC “with
something even more toxic”, he suggests.

Substances such as dimethylformamide (DMF) are
gaining an increasingly bad reputation and he explains that
companies such as the one with the factory full of smoke are
making an effort to remove this solvent from their finished
product. However, if the substance remains in the factory, it
still poses an important risk to sustainability. There are
studies on sustainability (Dr Yardy quotes one from the
University of Birmingham) that have looked specifically at
synthetic leather that have shown exposure to DMF in
particular to be dangerous, affecting the liver and upper
gastrointestinal tracts.

The technique many of these factories use is to apply a
solvent-based polyurethane to a fabric substrate. By Dr
Yardy's estimate, there must be 300 or 400 firms in mainland
China alone who are doing this. One of the practices he says
he has witnessed involves workers having to recover solvent
left over from the production process so that their
companies—in an attempt to offset rising costs of this raw
material—can re-use it. “Most of the time the workers don't
even know they're being exposed,” he says. “You don’t smell
DMF until it's at a level that’s ten times the maximum people
can be safely exposed to.”

OPTIONS OPEN

But there are alternatives, aqueous polyurethanes that
use water instead of solvents, for example. The chemist
describes them as “a sort of chemical milk”, a colloidal
solution with the urethanes in the water—a different, safer
way to deliver them to the application you are working on.

He also likes some 100% solid polyurethanes, saying they
have an attractive weight and, in some cases, sew and
gather “like genuine leather”. Nissan is using material of this
type in the 2008 model of its Altima (only the 3.5 litre version
has genuine leather in the seats). Soy-based polyol is
another option for making polyurethane without petroleum.
Dr Yardy says this has become quite common in the foam
industry and that many of the companies involved want to
use their experience and techniques in the textile arena.

MANUFACTURING & MATERIALS INNOVATION

Even high-quality producers of materials have
been slow to provide their factory workers
with protective gloves and respirators.

More specific to footwear, he is also keen on the Clarino
approach. This ultra-fine fibre, produced by Japanese firm
Kuraray since 1964, has offered an alternative to leather for
the garments, upholstery and sports markets for some time.
Now the company hopes a new type of Clarino will appeal to
footwear manufacturers too. It invested $30 million in a new
process to make a higher grade of material, which it has
begun marketing under the name Amaretta, launched last
September. It uses hot water instead of DMF to produce a
filament-fine fibre, but has still managed to reduce the
overall amount of water the process uses.

The director of Materials at WSA (a new component that
the organisers of the Las Vegas footwear fair introduced this
year), Courtney Harold, insists that the thirst among
footwear retailers as well as manufacturers for information
about materials innovation is intense. She names a
prominent North American retail group that sent 80 people
to the most recent edition of WSA in February and had “at
least 20" at every seminar session she set up.
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...technically speaking... , ’

The use of synthetic substitutes for leather in
shoemaking is nothing new. The term synthetic
leather is however misleading, as in no way can PU
or PVC coated woven or non-woven substrates be
regarded as such. Early poromerics such as Porvair,
Xylee and Corfam were a serious attempt to create
something that behaved like leather but passed
away due to technical problems mostly related to
moisture management, discomfort and, in some
instances, severe hydrolysis and failure in wear.
Today'’s synthetic leathers are much closer to the
real thing, with Clarino and microfibres such as
Mycro from Giardini being successfully used
particularly in sports shoes.

Synthetics have long tempted shoemakers due to
the manufacturing advantages they can offer. Their
physical properties are uniform in terms of
substance and tensile strength. Their directions of
elongation are constant, so both cutting and lasting
become easier. And, finally, they have no faults or
blemishes, so waste is reduced to a minimum. The
breathability and moisture management properties
of microfibres in particular are very good indeed.

Sports shoe made from
Giardini’s Mycro microfibre.
CREDIT: GIARDINI spa

Having said this however, leather still retains a
cachet in most consumers’ eyes. Why else do so
many want to wear leather coats and sit on leather
covered furniture? Granted it lacks the uniformity
of a synthetic but, it is its endless possibilities for
variations in texture, colour and appearance is a
major reason for the attraction.

The footwear industry as a whole is geared to the
use of leather and knows how to process it. Itis
also a naturally-sourced material that is a by-
product of a vital and sustainable industry; food
production. It therefore seems rather illogical for
the footwear industry of a country that produces so
much leather to turn its back on a plentiful raw
material for which there is so great a demand.

TO DYE FOR

Dyes, too, are a traditional part of the environmental
problem. They often contain lead, nickel, magnesium,
copper, chromium and other heavy metals, but one supplier,
Milliken, recently launched an answer to this. Its Vivitint
range of dyes gets round the problem by offering a
urethane—the same system can and, Milliken insists, will
work on leather too—in the colour the customer specifies.
That'’s to say the urethane comes already coloured to suit the
user’s specification so there is no need to dye it.

Milliken says it is trying to help footwear
manufacturers “create the right aesthetic effect” but with
no heavy metals. The system will allow designers to create
“unique effects”, the company continues, including
colours so bright, they almost look three-dimensional in
comparison to older, flatter dyes. Milliken says it has won
lots of early interest in Vivitint from footwear
manufacturers for whom consumer confidence in product
safety has become a huge issue. It says its new range
offers a completely uniform and always consistent colour
and meets directives on harmful substances, such as the
ones imposed by the European Union.

For Nicholas Yardy, the only way for companies in the
footwear sector to be certain that the whole shoe is in
keeping with these directives is to hold serious discussions
on the subject of hazardous substances with all their

suppliers, asking to see material safety data sheets (MSDS)
for the raw materials they are using. Those that are keen to
put in green materials, also need to bear in mind that these
usually come at a higher financial cost, which he says some
suppliers are willing to absorb (a minority, surely) while
others will insist on passing it on.

He makes the point again that the raw materials
themselves are only part of sustainability concerns. The
processes suppliers employ to make the material available—
Dr Yardy refers to this as industrial health and safety and
industrial hygiene—are important too.

The Chinese factory he talks about was producing
aqueous urethane that was free from volatile organic
compounds and, in that sense, had a “partially green”
material (partially green, he says, because although the
aqueous urethane was part of what it was doing, it was also
using “methyl-ethyl bad stuff”, including isocyanates, which
are toxic and known to cause asthma). And just as
importantly, the process it had in place was far from green.

An obvious way to protect factory workers is to give
them gloves and respirators, but even “high-quality
producers” have still to put this in place, Nicholas Yardy
says. He feels it's up to end-users, including those in the
footwear industry, to insist that they clean up their act.
Without that, genuine sustainable shoes may continue to be
a pipe-dream. Y
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