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ABSTRACT

Coir or Cocos - Nature's wonder fibre is extradiean the protective husk of the coconut. This galdibre is

spun in a breath - taking range of textured yachwoven into a spectrum of colorful floor covering.

The husks separated from the nuts are retted oofegup to ten months. The retted husks are thatemavith
wooden mallets manually to produce the golden fibtee fibre is later spun into yarn on traditiosplnning wheels called
"Ratts", ready for dyeing and weaving into myridddes of floor coverings. A score of varieties/gsadf coir yarn are
produced and each variety is associated with cesjaécific characteristics, used for industriaki@adtural and domestic

applications.
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INTRODUCTION

The starting point of the industry is the procebsle-husking after harvesting of the mature cota@nap. Coir

fibers are extracted from the husks surroundingtt®nut.

In most areas coir is a by-product of copra praducgtand the husks are left on the fields as molchised as

fertilizer due to high potash content.

For production of light colored fibre of spinnalgjaality green husk of 10 to 12 months old coconsitsleally
suitable. India and Sri Lanka are the main areasrevthe fibres from the husk (termed 'coir’) araeted by traditional
methods for the commercial production of a varietyproducts (brushes and brooms, ropes and yarnsefs and bags
and mats and padding for mattresses). Howeverdwade, only a small part of the fibres available aurrently used for

these purposes.
Coir

What is commonly called a coconut, as found ircgrg stores, is actually only the single seed &iid of the
coconut palm tree (Cocosnucifera). Before beingsdd to market, the seed is stripped of an extéea#thery skin and a
2-3 in (5-8 cm) thick intermediate layer of fibropslp. Fibers recovered from that pulp are called. cThe fibers range
from sturdy strands suitable for brush bristle§ilionents that can be spun into coarse, durable. yarthe United States,
the most popular uses for coir are bristly dooranagricultural twine, and geotextiles (blankets @re laid on bare soil to

control erosion and promote the growth of protectivound covers).

Coir fibers are categorized in two ways. One datom is based on whether they are recovered fripe or
immature coconut husks. The husks of fully ripenedonuts yield brown coir. Strong and highly remistto abrasion, its

method of processing also protects it from the dangpultraviolet component of sunlight. Dark broimrcolour, it is used
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primarily in brushes, floor mats, and upholsterdgiag. On the other hand, white coir comes fromhtsks of coconuts
harvested shortly before they ripen. Actually liginbwn or white in color, this fiber is softer alebs strong than brown

coir. It is usually spun into yarn, which may bewsno into mats or twisted into twine or rope.

The other method of categorization is based orr féregth. Both brown and white coir consist of fibeanging
in length from 4-12 in (10-30 cm). Those that arkeast 8 in (20 cm) long are called bristle fil®horter fibers, which are
also finer in texture, are called mattress fiberlGAoz (300-g) coconut husk yields about 3 oz (Bo6fdiber, one-third of

which is bristle fiber.

The only natural fiber resistant to salt watery @®used to make nets for shellfish harvesting rapes for marine
applications. Highly resistant to abrasion, cdirefis are used to make durable floor mats and bsusisong and nearly
impervious to the weather, coir twine is the matehiops growers in the United States prefer fongyiheir vines to
supports. Coir is becoming a popular choice for imglgeotextiles because of its durability, evenhiablegrade-ability,

ability to hold water, and hairy texture (which it cling to seeds and soil).
History

Palm trees belong to one of the world's oldesttpiamilies, and coconut palms have been cultivébedt least
4,000 years. In Sanskrit, the precursor of the motenguages of Hindi and Urdu, the coconut palns ealled "the tree
that provides all the necessities of life." In fatts one of the world's most useful trees, pdawj food, drink, fibers, fuel,
and building material. Coconut fruits are very harthey can even float in the ocean for great dista and still remain

viable.

About A.D. 60, a Greek sailor wrote about a cot¢groducing East African village, probably on theast of
present-day Tanzania, whose boats were made dipkawn together with fibers. By the eleventh centarab traders
(whose route stretched from China to Madagascatheffsouth-eastern shore of Africa) were teach@sidents of what
are now Sri Lanka and India how to extract and @ssaoconut fibers. During the thirteenth centitgtrco Polo—while
visiting the port of Hormuz on the Persian Gulf—edigered that the masterful Arab seamen built thlgijps without nails,

sewing them together with coconut fiber. In ChiRalo found that the Chinese had been using codirartfor 500 years.

Halfway around the world, coir also played a sigaifit role in the exploration of Micronesia and yPalsia,
where the product is commonly called sennit. Faneple, early settlers of Hawaii arrived from theriylaesas Islands
around the fifth century in a large, double-hulézshoe lashed together with coconut fiber. In faehnit lashings were the
primary mechanism for connecting pieces to constheats, buildings, weapons, and tools until Euampexplorers

brought iron nails to the region in the late eiginté century.

Coir production changed little until efforts to nh@mize it began in the middle of the twentieth agntin India, a
defibering machine was invented in 1950. Coir pssg® is an important economic activity in Indighese it provides
jobs for more than 500,000 people. Because medt#mizwould eliminate a significant number of thgsles, it is being
introduced gradually. In 1980, the primary prodgcaountries of India and Sri Lanka began an ongeiifgrt to identify

and correct technological limitations on coir protion.
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Raw Materials

Coconut palms flower monthly. Because it takesar yor the fruit to ripen, a tree always contdinsts at 12

stages of maturity. Harvesting usually take placea @5-60 day cycle, with each tree yielding 50-t66onuts per year.

Fresh water is used to process brown coir, wteke water and fresh water are both used in the ptiotuof

white coir. In 2000, researchers announced thaingdal broth containing a certain combination ofaktaerobic (living

without oxygen) bacteria to salt water can dranadlfichasten the fiber extraction process withoutosssly degrading

product quality.

In Europe and Asia, brown coir mats may be sprayé latex rubber for use as padding in mattresses

automobile upholstery.

MANUFACTURING PROCESS

Harvesting and Husking

Retting

1 Coconuts that have ripened and fallen from tke may simply be picked up offthe ground. Cocorstits

clinging to the 40-100 ft (12-30 m) tall trees d&@vested by human climbers. If the climber pidks truit by

hand, he can harvest fruits from about 25 treesday. If the climber uses a bamboo pole with #ekaitached to
the end to reach through the treetop vegetationcahdelected coconuts loose, he can harvest 286 prer day.
(A third harvesting technique, in which trained rkeys climb trees to pick ripe coconuts, is usedy anl

countries that produce little commercial coir.)

2 ripe coconuts are husked immediately, but urecgeEonuts may be seasoned for a month by spreduémg in a
single layer on the ground and keeping them dryréfnove the fruit from the seed, the coconut isaleg on a
steel-tipped spike to split the husk. The pulp tageeasily peeled off. A skilled husker can mahuaplit and

peel about 2,000 coconuts per day. Modern huskiachimes can process 2,000 coconuts per hour.

Retting is a curing process during which the husies kept in an environment that encourages theractf

naturally occurring microbes. This action partiadgcomposes the husk's pulp, allowing it to be rsted into coir fibers

and a residue called coir pith. Freshwater retisngsed for fully ripe coconut husks, and saltwagtting is used for green

husks.

For freshwater retting, ripe husks are buried te gug along riverbanks, immersed in water-fillediarete tanks,
or suspended by nets in a river and weighted t@ kbem submerged. The husks typically soak at Isist
months.

For saltwater retting, green husks are soaked awaker or artificially salinated fresh water. Ofténis is
accomplished by placing them in pits along riveksanear the ocean, where tidal action alternateleis them
with sea water and rinses them with river watedtw&der retting usually takes eight to 10 monthshaugh
adding the proper bacteria to the water can shohntenetting period to a few days.

Mechanical techniques have recently been develtpédsten or eliminate retting. Ripe husks canroegssed

in crushing machines after being retted for onlyeseto 10 days. Immature husks can be dry milletout any
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retting. After passing through the crushing machihese green husks need only be dampened withr wate

soaked one to two days before proceeding to thbeatafg step. Dry milling produces only mattregsefi.

Defibering

» Traditionally, workers beat the retted pulp withagien mallets to separate the fibers from the pith the outer
skin. In recent years, motorized machines have Hegaloped with flat beater arms operating insideldrums.
Separation of the bristle fibers is accomplishechlgd or in a machine consisting of a rotating dfifted with
steel spikes.

e Separation of the mattress fibers from the pitbhaspleted by washing the residue from the defilgeprocess
and combing through it by hand or tumbling it irperforated drum or sieve. (Saltwater retting prasuonly
mattress fibers.)

* The clean fibers are spread loosely on the groomtiytin the sun.

Finishing

» Biristle fibers that will not immediately be furthprocessed are rolled and tied into loose bundiestbrage or
shipment. More mechanized producers may use a llyd@ess to create compact bales.

« Similarly, mattress fibers may simply be baled véathydraulic press. However, if more processingdesired, the
fibers are combed with mechanical or manual cardlimds, then loosely twisted into a thick yarn (Wicand
wound into bundles. Later, the wick can be re-siptm a finer yarn. Techniques vary from simple hapéning
to use of a hand-operated spinning wheel or a fullpmated spinning machine.

» Depending on its intended final use, the yarn mayhipped to customers, or multiple strands magwiged
into twine and bundled for shipment. Both tradiibmanual techniques and newer mechanical methedssad
to braid twine into rope and to weave yarn intosyatnets.

e For some uses, such as upholstery padding, bfistle is loosely spun into yarn and allowed to rdsten the
fibers, which have become curly, are separatedsd fibers are lightly felted into mats that areagpd with latex
rubber, dried, and vulcanized (heat treated withptaur).

Type of Coir Products Production Process
Coir Fibre

Coir seed-hair fibre obtained from the outer stallhusk, of the coconut with orwithout retting.elprocessed
fibres, ranging from about 4 to 12 inches (10 tocB@timetres) in length, are light in weight, beittstrong, and elastic,
with a tendency to curl. They are resistant to sibraand can be dyed. They are used to make bruasteesvoven into

matting, and are spun into yarns for marine coragagkfishnets.
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Coir Yarn

Coir Yarn is generally of 2 ply, spun from coir iioby hand as well as with the help of traditioraks, fully
automatic spinning machines etc. Coir yarn is #n@ material for the manufacture of a whole rangeaf products.

Today coir yarn is available in a range of colae make them ideal for use in versatile applareti

Coir Ropes

Coir rope-making is a common cottage industry idn The Coconut fibre is attached to hooks on aelthat is
turned by hand. This twists the coir while moradsled. It forms a strong rope that doesn’t unwintreak. Among the

natural fibre, coir has some unique charactergsiticularly its rigidity, durability and friction.

The number of strands required for a strand of isgletermined by the diameter of the strand aeditteness of
the yarn used. The diameter of the strand is in tetermined by the diameter of the rope and nurobe¢he strands
constituting the rope. Therefore, by varying thenber of yarns in the strand and the number of ttends, rope of any

size can be made.

Coir Mats

T

i

Coir Mats are made on handlooms, power looms ondsaand with or without brush. It is available iraage of
colours, sizes and designs. The brushing quabfie®ir doormats and their ability to keep the dintay make the product
a unique one. Mats are available in plain, nataral bleached, available with woven or stencillediglies and bevelled

patterns for use in interior or exterior door frnt

Coir Matting

Coir Matting is primarily used as a floor furnisgimmaterial. It is widely used in exhibition andrfias a
temporary but neat and elegant floor coverings.aBse of its sound deadening characteristics,bieisg used on a large
scale for furnishing stairs, corridors, and auditor and cinema halls. A wide range of attractiveigles and colours as

well as quality makes it a favourite item for interdecorators.
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Coir Tiles

Mattings are cut, rubberised and finished with oarstraight edges, enabling it to be laid togetbefiorm tiles.
Coir Tiles have inherent strength for durabilitydastrength as it is made out of the strong fibfesooconut husks. Strong

and eco-friendly Coir Tiles come in innovative dgs so that it can make the floors look classy.

Coir Mattings for Cricket Pitches

The coir mattings for cricket pitches are specjgdet of matting. It may be provided with canvas eather
bindings at the 2 ends. It is used to cover thehRi protect it from the adverse effects of RMojsture, Storm and other

Natural Factors. It is durable and requires lownteiance.

Coir Rugs

Coir Mattings cut to specified length, and suitafiyshed are marketed as ‘Coir Rugs’. Coir rugs available in
plain natural colour of the fibre, or in differesthades, in woven patterns or printed designs. Rligarious sizes with

attractive designs are specially produced for massnarkets.

Coir Mourzouk

A carpet in coir trade is called as mourzouk. @éaurzouks are usually manufactured in a varietginés and
patterns. They are mostly used for furnishing acietl area either at the centre of the room ompantyof where generally

the other portion might have furnished by otheetgp furnishing materials. They are also used feroaind furnishing.
Coir Belts

Coir belts are mainly used for driving machines aad¢onveyer belts.
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Coir Mattings for Roof Surface Cooling

Cooling of buildings by Roof Surface Evaporationas established technology. It is an effective, pm
economical and environment friendly method of inyimg the indoor thermal conditions and reducing thagital and

running cost of air-conditioning in the order of%6@nd 30% respectively, under hot-Dry conditions.

Acoustic Barriers

Coir is being used as a noise prevention solutidmimes located along highways and other highitradiads, in
offices and around sporting arenas in Netherlaftiss is also used for making stylish compound waltel garden

landscaping.

Coir Geotextiles

Coir geotextile is a permeable textile fabric iroggehnical engineering to prevent the soil fromnatigg while
maintaining the water flow. Its role is to protestd promote vegetarian cover during its formatieequ after which it

degrades over a period of time and mixes with thlepsoviding for valuable nutrients.

Cocologs

They are non-woven, made from coir fibre bunchedeumpressed condition in tubular enclosures of tlotoir
yarn. Cocologs are mainly used for vulnerable stieaivers or Lake Bank to protect scour. For teghbankment areas

with a variable water level, several Cocolog campglied as stack.

Impact Factor(JCC): 1.5432 - This article can be denloaded from www.impactjournals.us




[ 46 M. Kavitha |

Coir Fibre Beds (Coco-Beds)

Coco-beds are made from coir fibre and coir getilésx Coir fibre is sand witched between two geo textiles
and stitched together to form a bed or pouch. Sg&eam banks can be covered with pre planted Geds: Sediments

will be collected and held in Coco-beds, which \willp plant growth and purify water to a certaite@x.

Coir Composite Boards

Coir composites Panels can be made using coirif®meng material with or without plantation timbéveneers
like rubber, bamboo, jute, glass) in between ascargdary reinforcement and then infused with polycnmatrix material
like phenolic, polyester, epoxy, etc., and thencpssed under controlled temperature and pressoiefi@e composites
has several advantages such as light weight, ukdioé® non-corrosive, water resistant, durable afidrdable. Coir
composites are highly suitable for building andstauction for door, window panelling, furniture aather joinery work

and transportation application for cost-effectigplacement to wood and timber.

Coir Fenders

Coir fenders are commonly made in spherical, cyiaad or ring shapes. Fenders are made in the nedjshape
from coir yarn, rope, or fibre tied together tightlCoir rope knotted to form the outer shell byditimnal knotting

technique available in different diameters.
CONCLUSIONS

Although some additional mechanisation has beewdnted for fibre extraction, and novel acceleratting
technologies have recently been shown to offertanktial improvements over existing practices, teaggal approach to
existing systems of production remain unchangedtirigecontinues to pollute surface waters, and waylconditions for
people remain unhealthy. Existing mechanical dafibn procedures and equipment are extremely dangeeven for
skilled workers, and fingers and hands continubeidost. People, however, continue to work witls gagjuipment within

antiquated industrial systems.

Costs of alternative technologies are high, ancetganerally not been introduced. R&D costs are lgghayh,
and funds are difficult to raise for this tradit@driibre commodity, since earnings from fibre protlon remain marginal.

The majority of fibre producers operate on a sreadlle at a village level and are unable to contilbowards the costs of
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R&D programmes. The public sector may need to ple@vor industrial continuity, and also to encouragalers and

others to develop and exploit novel markets thatldcgrovide a measure of security for smallholdansl small-scale

processors.
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