WORLD FOOTWEAR

Tapping latex on a rubber-plantation

Brazil’s gift to the
footwear industry

|\ | atural rubber has played a key roll in the
development of the footwear industry and is still

used in a wide variety of products. Millions of children
grew up in the twentieth century wearing sandals with
hard wearing natural crépe rubber soles. Millions of
soldiers, farmers and industrial workers have used
waterproof Wellington boots since they were invented
by Henry Norris in 1856. The iconic Converse sneaker
had a natural rubber sole. And, where would the
Australian brand R.M. Williams be without elastic for its
famous stockman'’s boots? While most of us are familiar
with the industry’s use of natural rubber, we are
probably not quite so familiar with its background.

Almost all natural rubber is obtained from the Hevea
brasiliensis or Para tree as it is called in Brazil although
it is in fact indigenous to most of South America. It will
only grow in the tropics and subtropics as it needs heavy
annual rainfall of at least 250 centimetres, so other than
South America, it can only thrive well in West Africa and
South and Southeast Asia. In the wild it may be as tall as
34 metres but reaches only about 24 metres when
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cultivated in plantations. This is because the carbon it
needs for growth is also a major constituent of the latex
harvested from it and, since the only source of this is
carbon dioxide from the atmosphere, the tree has to
give up some of its growth-giving carbon when it is
being tapped.

Latex is not tree sap

Many people think latex is the sap of the Hevea tree.
Not true, as the real sap runs through the inner layer of
bark called the cambium. Latex is found in the very
outer edge of the bark. A light cut here induces it to dry
into a rubbery film. Why this happens is not clear
although it may well be to help heal the wound and
protect the vital inner sap-carrying cambium layer. This is
where the skill of the rubber tappers lies. If the cambium
is cut, the tree is damaged as this is where growth takes
place. Too much damage and it stops growing and
producing latex. Around 30% of this latex consists of
minute particles of cis-polyisoprene, a linear polymer of
high molecular weight which we call natural rubber.



Commercial trees are tapped and allowed to bleed
into a small cup every two days or so, yielding around
50 grams (1.7 ounces) of solid rubber each time. The
tree is scored as lightly as possible with a sharp knife
from left to right halfway around the trunk at a
downward angle of 30° and as high as the tapper can
comfortably reach. The next cut is made immediately
below and so on to the bottom of the trunk after which
the tree will be rested. Production starts when a tree is
five or six years old and, with care, can continue for
more than 20 years. A plantation of 375 trees per
hectare will yield approximately 2,500 kilos of rubber
per year.

If left to evaporate naturally, the exuded latex will
form a skin or lump in the bottom of the cup known as
‘cup lump'. The native inhabitants of South America
were collecting and using this material well before the
arrival of Christopher Columbus at the end of the 15th
century.

Today however, latex is normally taken in its liquid
form for further processing. If it is to be used in
adhesives or dipping processes (rubber gloves for the
food industry etc) rather than block or sheet rubber, the
latex is transferred from the cups into containers and
then strained and concentrated. No heat is used in
order to retain most of the proteins present. More
stabiliser is then added and the latex processed in a
centrifuge to remove some of the water and increase
the rubber content. It is now referred to as ‘latex
concentrate’ and contains roughly 60% solid rubber.

This is recovered from the tapped emulsion by
coagulation with formic acid, which leaves crumbs that
resemble curds of milk. These are washed, dried
between rolls and compressed into blocks ready for
shipping. Alternatively, the crumbs can be rolled into
thin sheets and dried over a smoky wood fire which
imparts natural fungicides that resist mould growth and
creates the characteristic amber colour of natural crepe
rubber. Depending on the exact method of processing
and the final purity of the material, it is referred to as
either technically specified rubber (TSR) or natural
rubber (NR).

Samples of natural rubber first arrived in Europe in
1736 where it became something of a curiosity. For
some years, nobody could think of a good use for it
until the English scientist Joseph Priestley discovered
that rubbing it on pencil marks on paper would remove
them and the universal term ‘rubber’ was born.

Real progress came in the early 19th century through
Scottish chemist Charles Macintosh and English inventor
Thomas Hancock. Macintosh found you could dissolve
rubber with coal-tar naphtha and use the resulting
solution to laminate two fabrics and create a highly
efficient waterproof cloak. The ‘'macintosh’ is still with
us today.

Hancock went in another direction and invented
elastic by the simple expedient of cutting strips from
imported ‘lumps’ which could then be applied to

clothing and footwear. His stroke of genius however,
came in 1820 with the development of a hand operated
‘masticator’ to chew-up the scraps left over from cutting
the elastic strips. Instead of shredding the scraps, it
produced enough friction to weld them into a solid
mass that could then be used for further manufactured
products.

This left only one more major hurdle. Natural rubber
softens with heat and hardens with cold. It is also sticky,
smelly and perishable. Charles Goodyear solved this in
1839 by inventing the process of vulcanization. Using a
mixture of rubber, white lead and sulphur cured with
heat, he created the highly stable and durable
vulcanized rubber that made the modern rubber
industry possible.

The growth of the new industry was rapid and, by the
end of the century, over 40,000 tons were used each
year, half of which came from Brazil. Unfortunately, the
strain of Hevea brasiliensis cultivated in Brazil was prone
to diseases that included South American Leaf Blight
which is native to the Amazon Basin. In 1900, cultivation
in its natural habitat was virtually destroyed and the
industry that spawned great fortunes in Brazil has never
recovered.

Fortunately for the industry as whole, it was seen
quite early on that existing natural resources could not
cope long term and that there would soon be a world
shortage of natural rubber. So, in 1876, Hevea seeds
were taken from Brazil and raised at the famous Kew
Gardens in England. They were then shipped to Sri
Lanka and Singapore, where they became the
foundation of Asia’s rubber plantation industry which
now supplies over 90% of the world’s natural rubber. It
was also fortunate they were free from the blight of
their native land so that the principal rubber-producing
countries today are Thailand, Indonesia, and Malaysia,
with smaller amounts coming from China, India, the
Philippines, Vietnam, Sri Lanka, and the West African
states of Nigeria, Cote d'lvoire, Cameroon and Liberia.

World War Il saw the supply of natural rubber from
Asia cut off by the Japanese occupation. The United
States quickly developed a synthetic rubber industry
with an output of 800,000 tons per year to support the
Allied war effort. When the war ended, natural rubber
again became available and the US synthetic rubber
industry shrank rapidly. The 1950s however, saw the
introduction of vastly improved products that in turn
spurred the development of a worldwide synthetic
rubber industry.

By the early 1960s, synthetic elastomers had overtaken
natural rubber and now fill around 60% of the total
demand for rubber. Natural rubber however, remains a
must for many products and, despite the introduction of
PU and other advanced compounds, still has an
important place in the modern footwear industry. &
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