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NEW MATERIALS

AJ fiber

all handiwork

Dry leaves of an Amazonian

plant have wide use,
from car parts to clothes
and medicines

DINORAH ERENO

Published in October 2004

he dry Curaud fiber,
an Amazonian plant
that belongs the
same family as the
pineapple, looks just
like sisal. But the si-
milarity stops right
there. Very soft to
the touch, it has as its main characteris-
tic a very high mechanical resistance
which gives it, even at reduced width,
the capacity to support high tensions.
This property makes it a natural subs-
titute for glass fiber. When mixed with
other materials that have polypropy-
lene as their base, such as the scraps of
blankets and carpets dumped by the
textile industry, it turns itself into a
composite that is already in use by the
automobile industry. “Some cars are
already on the road, such as Volkswa-
gen’s Fox and Polo models, which use
the new material in their roofing, in the
internal part of the doors and in the co-
ver of the luggage compartment’, says
professor Alcides Lopes Ledo, from the
Agronomy Sciences School of the Sao
Paulo State University (Unesp) at Bo-
tucatu, who has been studying the ap-
plication of plants for some eight years.
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The interest in Curaud (Ananas erecti-
folius) originated from the observation
of the use of this material by native
when manufacturing ropes, hammocks
and fishing nets, products that can tes-
tify to its resistance and lightness. For
now, the new materials resulting from
vegetal fiber just revolve around a few
items because the available raw mate-
rial has not caught up with demand.
“Just to attend to Volkswagen’s demand,
100 tons of the fiber will be needed per
day. Today the production is 10 tons
per month”, Lopes figures out.

In order to get the Curaud fibers
onto the market, Unesp has teamed up
with he company Pematec-Triangel,
from Sao Bernardo do Campo, which
manufactures the structural car parts
in the form of a composite. The part-
nership began in 2000 when the com-
pany was sought out by Volkswagen in
order to develop parts from new fi-
bers. The car manufacturer’s interest is
increasing more and more towards
substituting certain parts so that they
will not be an environmental problem
at the end of the car’s useful life when
it is broken up, as well as lowering its
weight and making the vehicle lighter.
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Initially Pemates began its research
using jute, which had been heavily
used in Burope for applications of this
ivpe, Bast an a visit to Cermany, Gilson
Romanato, one of the compamy’s di-
Fechinrs, fecerved .n|1.'1u_' FEatii] 1|:||.' Lar=
mans themselves that a vegetal fiber
better than jule exists in Brasil, On has
return the entreprencur searched for
references concerning the fiber and ap-
proached professor Lopes Ledo, who
had already had some scientific papers
p|:||1i|':!||;'|,| o the gjuestrorn,

n one of them the -
fessor tested various fi-
bers, both native and
imported, i order to
make a comparison of
the mechamical proper-
tbes of each one. Curaad
proved to be unbeatable
on the rn.':w.'r.'\-'ln:u:Lr ih'-ulll;,'
when compared with
wadding, banana, sugar-
cane bagasse, hemp (ma-
rijuana), ramie, sisal, jote, mallow and
wood, The other was a research project
funded through FAPESF, within the
Partnership for Technological Innova-
tion Program [PITE), coordinated by
Lopes Ledo, which had as its theme the
production of composites based on ve-
getal fibers, such as Curawd, for use in
the aute industry, At that time the pro-
jects partner company, named Toro,
from the town of Diadema, after ha-
ving faced serions financial problems,
|_|'.|il i1% ]'l|:|.|15 1o imvest 1o the |,||;'".'.;-||,r]'\-
ment of composites. The agreement
between l_.'|:|4_'5-:|1 and Torn was wound
up and Pemeatec came in as the hired
CORMPITY 1oy |1r-;11.|'||.|.'|.' paris im accordan-
ce with the proposal made by the car
rmanuGctur ng coanpany,

Inmitially the project developed by
the university for the company sugges
ted the Ribeira Valley as one of the pos-
gibde locatvons for the culirvation of ||1r
plant, but there was still the back of stu-
dies that would evaluate the plant's
adaptation to the region. Shortly after-
wards, Pematec purchased a farm in
the town of Santarém, in the State of

*ard, and began to encourage the local
farmers to increase their plantation,
"When we arrived there, between 50
ared 200 Farmilies were invabved i the
growwing the filber but we believe that by

the end of 2005 there will be 400 fami-
lbes imvodvied , savs Romanato. The farm
15 considered to be a safe supply. “If the-
re 15 a lack of fibers ar a rainy season
that makes drying difficult, we can ma-
ke nese of the fibers from our plantation.”
Since July of this vear a fiber processing
factory, still experimental, kas been in
operation in Santarém, For now there
are some 50 employess, managed by Gil-
mar Lazarini, an ex-student of Lnesp,
There the wepetal fibers, around .20
mieters in bength, are cut up into picces
between 5 to 7 centimsefers, amnd mixed
i the F‘rllih‘lrliﬁrl of 50% with p._r'l:.-.
propylene textile fibers.

Injection meld parts - After the for-
mation of the composite, sheets are
miacke that are sent to the company s he-
adquarters in 3o Bernardo where the
plastic parts are manufactured in a pro-
cess mamsed thermal l,LII:l!-IEI,iIi:I'.E Fla-
ced in a mold, the layered material s
heated until it obtains the final form
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and cooled within the same environ-
mient, Another technique used 15 injec

tion molding. The cut up fiber, mix-
ed with granulated plastic, i passed
through a process called extrusion in
which the two materials are synihesi-
zed. Afterwards the mixture passes
1|'|H:ll|:.:|."|. E 1] i:Lin‘Ii.-::rl imachipe for the
mobding of the part. Various plastic re-
sins have been tested since 1995 in or-
der to be used in the fimal product,
among them polyvpropylene, polyethy-
lene, high and low densities, amang
others. The inpection process allows for
1|'||.' |1.|r|i_'|| l.:'.-lhl_:.rulm;u 11‘.' ||1¢ |1|'.'th!|.'
resins. General Motors of Brazil, for
-.':-:.|.|11;'-|r. has o research contract with
LUnesp to develop injection mold parts
that are reinforced wath natural fibers.
A third process, which is not in use yet
due toa lack of the raow material, called
BMC (Bulk Molding Compound), has
.j|n':|1.:|:| beeen ested ot the unversite In
this process the fiber is used inits pure
{evrmm, witlsom |1;|E:r'|1r-:'\-|1:.!|.'|:|1.'. amad i cut



The Curaud: fibrous

leaves and a fruit smaller
than the pineapple.

Abaove, part of a composite
used n the rocfing of cars

up into small grains for the manufactu-
re of the vehicle's external parts, There
are grills amd car bampers made with an
epoxy or polyester matrix (synthetic re-
sins) as a substitute for the glass fibers
currently in wse, & material thay is diffi-
cult to throw away and recycle.

The flexibility and the softnes of
the Amazonian Gber has also bed the re-
searchers to think aboat it use a3 a raw
material for clothing, [n this manner,
according to the size of the fiber, they
coubd be used both by the textile indus-
try and for injection molding. In the
Philippines, fibers from the pinecapple
plant, extracted from the leaves that
are discarded by the juice industry, are
transformed, for example, into fine
srnoscks used |.|1:ri:|!q.1 '.'l.'l.';lding CETETTH
nies. The lack of machines with the ap-
il-r.rpri:l.li.' ey |'|1:||||:-|‘:IE,:.' for the formation
of thread made Unesp furn o the Na-
taeral Fibsers Inatitute of Pornan, in Po-
land, an entity which since 1994 has
maintained a partnership with the wni-

versity, Mothing short of 500 kilograms
of fiber have been taken 1o the Polish
city in professor Lopes Ledo's luggage.
A mixture of Curaud with polyester
and wool, in open and closed weaves,
has resulted in blouses, skirts, sweaters,
socks and even curtains. In order to be
|.'|.'.|'l.li11 Ill..'|l 1]:...- 'ﬁl'h.-r 1.-.'i|| ol cause an
allergy when in contact with the skin,
varpous tests were carried ol with sen-
sors coupled to the body of wolunteers
during various penods of the day and
night, even to evaluate the peacefulness
of the people during their sleep.

The versatility of the plant even
p-::-i:ll[s-. towards ihe q:-;;:-lunl.lin::-n o s
melain, an enzyme used in the produc-
tian of medicines tha hq:ll-\- in the di-
gestive processes, such as anti-acids, in
thee fesmd i1:||.1'||._h1r:.' for m1f!m|i|1g FLiTL]
and in the production of biscuits and
dehvdrated eggs, ac well as also beng
used in the treatment of leather. Bro-
melain & manly found in the pineap-
ple. However, the quantity produced 15
stlll small in relation 1o the market ne-
eds, which gives the product a high
comimercial value, The 5-1U|.‘|.1..' of the ac-
tivity of the enzyme in Curaud plants
suggests that, though the leaves show
activity that is significantly less than the
fruit {which look like very small pine-
apples), the major part of the green

pulp (mucilage) removed in order 1o
get at the fibers, and dispensed with by
the indusry, could be ecomomically
made use of for its extraction.
Pematec's goal, which 15 to process
100 tons per day of fiber, indicates a
huge quantity of resudue at the end of
the process. In order to avoid a future
ervironmental problem, Unesp has de
veloped a project that makes use of the
energy embsodicd within the muscilige
to produce bio-gas that makes the ma-
ﬂhillt‘:’j destined o |.|rl.'||15 the fibers
work, Another potential application for
this residue, which is also being studied
at the umiversity, lies in cattle feeding.
“Becauwse of its high protein and vira.
min content, we have realized that i s
possible to make wse of it as an enrich-
ment of animal feed’ savs Lopes Leino,

Cultivation in the Southeast - Inor
der to supply all of the possible uses of
L Airaiih pn_u.hwl!inn will need o be ba-
osted and probably out of the Amaron
Pasin, mainly in the Southeast, closer 1o
the consumer market. Since 2000, as
part of the project developed by for Pe
mated, Unesp has been studying the
adaptation of the plant 1w the reglon's
climate and soil, Various plant off-sho-
obs were brought from Pard and plan-
ted o the Cimpans o Lapado and on a
Unesp farm at 580 Manuel. a town clo-
s o Boducati. The uﬂf—.\hq:ﬂl!h Wi ol
two varietics: purple and white, “We be-
liewe thar for the Sio Faulo r-l.'Ei-:_:-n the
purple variety adapis itself better to the
climate”, said Lopes Ledo, The crop has
already passed through three winters,
the [xst one with temperatures of -3.5°C,
Amd the plant survived without pro-
blems, Thus the fear that it would nog
adapt itself to the Southeast has not
been confirmed. “We know that it does
rcet dlie off eamly, that it &= resistant, does
not have pestilence and responds well
to soal Fertalizang,”

The multiplication of the off-shoots
5 carried ot by the cloning of the buds
that sprout in the region between the
base of the plant and the leaf, The buds
2o into a culture medium with the tex-
tuife of Be-|:|.li|1 5|r| w]:i-..'h all of the Pecet.
sary mineral salts can be found as well
at The macro and micro nutrients that
the plant needs, inchoding vitamins and
phytohormones (regulators of vegeta
ble growth ), From one single bud it i
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possible to generate another four in 45
days, the period of each sub-growth.
These four result in sixteen and 50 on
successively ina grometrical progressi-
o “From a -::nr,l.-l' 11|.|.||l mateix that |
managed 1o extract ten buds, | was able
0 abtain more than 10,000 identical
|1|.1|.'|I.5. in unl:.' foer -:.l,lE:--ng'.l.'..'tl‘h". SVE
leaac Strimgueta Machado, from the en-
vironmental biotechnology area of the
Agronomy Scicnces School of Unesp,
who is also participating in the project.
Twa 1o three months later the first
plants are being sent 1o the hot-house
arsd then in a further four months I:iu,':.'
will be around 20 centimeters, ready
foar I:l|:|.|'|!:ir|1.'l in the field,

frerwards ane |.r|1|.[. hias
to wait for a vear, the
period necessary for the
leaves 1o reach around
L20 meters, the ideal
phase for the first crop-
ping to be done. Six
months later, when the
leaves are once again at
the same length, a new
cropping is carried out,
There are around tour of
tl‘li;'.:u.' LR B ||n1:i| Htl_' -;.':.ﬂr of E!q]il ir]
ting is restarted, which can be accom-
plished both through offspring produ
ced by the mother-plant and by the
transplanting of chones. The second op-
tion is more interesting becanse, as well
as the reduction in time anvd space in
multiplication, there are two ather po
sifive aspects in micro-propagation in
vitro underined by the researcher, One
of them is clonal cleaning. Simce the
I.=||:|:|L' jh ||‘I|.1I.1L' "-l-l:l'lil:ll:'l Fr-::lrn E | :l"i:II.II'IH
portion of the plant {meristem) which
HES o | does fod have the |.|.r|'||.‘|u|'.|!':r|5'_ tu
bes defined (xylem and phloem), any
phvtopathogen, bacterium or fumgus
that it has can be eliminaied. The other
is genetic fidelity, which allows for
exact copies of the selected plants for
the best adaptanion of the ficld conditi-
ois in the Southeast regron.

“We hove observed that the doned
plants have a potental to multiply in
the feld whach & greater than the wald
planis. The induwction that we give with
[ ¥ars t-lr\-.:-wlh r;'3|.||.||1:|r.-. 10 STV TNEN
mer stavs registered in the plants me
Ty !;.;l.':lnl!'rl.w:l. becaiise Ihq.':r SO -
nue multiplving themselves at a higher

level 1o thar verified by comventional
planting’, svs Machado, In the evalua-
tion of professor Lopes Ledo, the increa-
s in the production in order o account
for the demand of the autemobile in-
dustry will be through cloning, "For
this reason at Unesp we are setting up a
repr wluction struciire of 5 to 8 million

e~

plkants per year in order 1 anend to the
growing demand for Cursud off-shao-
obs, that will be transported by road (o
the State of Pard, ready to be placed in
the feebd.”

Curaud’s potential has caught the
attention of Europeans who have alre-
acy made a proposal to the research

THE PROJECTS

Tree production of compos:ias
based on natur fibers for use
in the mwelomabiie indusiry
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The production of
reinfarced composifes
using Curaud fibers
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group to teke off-shoots w0 Ceylon,
Malaysia and Indonesia. To prevent the
Amazonian  fber From ~.1|l"|:'|,'ri:|'|g the
same fate as the rubber tree, which at
the end |:_a-|' I!h-e.' |:|i:|||.'!r:;'|'|I|| centiry and
in the first decades of the twentieth
century was the major source of inco-
me for Braeedl, when British colonists in
Asia began cultivating the plant with
success and made the Brazilan exports
drop drastically, Lopes Leda's recipe is
tor it in techoodogy so that the Bra-
zilian product will always be ahead of
ity competitors, As well as the recogni-
rid competence of the Unesp team, in
which there is also participation from
researchers from the Agronomy Scien

ces College, the work with Curawd is in
truth the frain of a mulbadisciplinary
work group, which can further count
ivy Elisabete Fralling, from the Chemi-
cal Institute of 530 Carles, University
of S0 Paulo (USSP, and Luiz Manio-
wa, Fromm the |":|u|'|r,|;1.1 .-";F_ru ultural Ins

trumentation, also at 5o Carlos, For

example, it Embrapa the trials for the
evaluation of the interaction of the fi-
ber with plastic are being carried out,
A the IQ8C the composite matrixes
are fetedd, “Char wurk hu:. L] hu:' highl:.'
technical since industry is very deman-
ding". L‘.tpl.l:il:lﬂi '|1r-=!|I't'5M'|-r |..4.|i'-|.'.'. Lein.
“We know how the parts behave both 1if
they were (o be used in Sibseria at a tem-
perature of <50°C, and i the heat of
Teresina in the State of Plaui”™

In order to make the project viable
at all of its stages, which began with the
'|'|1II:|'!.' af the meI i thee fieddd, it .u.l:l't-
tation 10 the Southeast region, to clo-
ning and the transportation of the off-
shoots, as well as the steps involved in
the application of the fiber within the
car industry, and closing the crcle with
the utilization of leftovers, the Financier
il Studies and Projects {Finepl, by way
of the Green-Yelbow Fund. o stimulati-
on program between a wniversity and
company that supports innovation, sig
ned an agreement with Pematec and
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Various clothes
produced from Curaua
fibers mixed in

with other materials

Unesp during 2002 to the value of ap-
proximately B3 800,000.00 of risk capi-
tal, valid for two vears, The Finep part,
half of the total value, was used for
grants, equipment and testing, The
agrecment ends in Diecemnber, but will
b renewed for a further vear, Pematec,
which contributed with the other half
of the project’s total budget, can write-
ooff its investment as research incentive,
[n the current phase, the research
group i beginning to rethink some of
the concepts adopted at the start of the
]'lr::-jr\-;:l.. Ol of them s wath respect ta
the mumber of plants cultivated per
hectare. The mumber was 1000 ar the
start of the study and currenily there
are G000 per hectare. Anather is the
unalization of bromelain, previously
considered only as a by-product. Today
the enzvme, whose valee on the market
is higher than that of the fiber, is consi-
dered 1o be a 1,'11-|1n1|J1:|.I! in the m;l'-'hr-
ration of Curaud. This is without taking
into account that the researchers now
know that it can be cultivated in any
place im the State of S&o Paulo and that
it i o cash crop, Currently a dry kilo
gram costs up 1o KRS 3, whilst two vears
aga it was valued at RS 1. However, the
most visible change is in the use of all of
the resources that the plant offers both
fior the car industry and for the phar-
muaceutical and textile industries, .
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