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Plant [Tibers
T hree MajorTchs:

e Seced/ T ruit Fibers
e Past Fibers (Stcm or SoFt Fibcrs)
J Structural Fibcrs (Leanc or [lard Fibcrs)
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Seed/ T ruit [Tibers

o ["ibers that are collected from seeds, seed

cases or the fruit of the Plant. Theg are
unicellular and used as individual fibers
rather than bundles.

~ (_otton




(_otton

J Formecl f)g the elongation of a singlé epiclermal cell of the cottonseed.
This stai:)le fiber grows in a boll (Protective capsu]e> around the seeds
of cotton Plants. ]t can be harvested bg hand or }33 modern machincrg.




Ditferent Tﬂpcs of Cotton

o There are four commercia”g~grown species of cotton:

- Gossﬂlofum hirsutum or ! land (otton — grown in (_entral America,
Mexico, (Caribbean and South [Florida (90% world Pro&uction)

— Gossglp/um barbadense ~ Crealc) E_ggptian, Fima or Sea ]slancl Cotton.
Native to tropical South America (8% world Production)

— Gossﬂpium arboreum — tree cotton, native to |ndia and Pakistan (<2%)

- Gossﬂpium herbaceum — | _evant cotton, native to South Africa and the
Arabian Ferminsula (<2%)

e | he Primary difference between these is in the 5taple length,
therefore theg are virtua”g indistinguishable bg microscopg.

e | he cottons that are extra long staPle <ELS> are more

desirable because they can be made into stronger and softer
Y g
yarns. Mos’c high thread count sheets are made from ELS

cotton because a long fiberis needed to make a very thin, yet

strongyam.




Cotton Froccssing

o Somc cotton may be
“mercerized”. (_reated 59 John
Mercer, who treated fibers with
sodium hgdroxiae. Now after
treatment the fibers are

neutralized in an acid bath. Tke

cell wall of the fibers swell and

untwist a little which increases

the surface area and
reflectance of the fibers giving
fabrics a softerfeel, more luster,
strength, aginitg for CIHC, and

resistance to mildew (also called

“Fea r] Cotton”).




Cotton USCS

e [Tibers and linters (fibers <1787 that adhere to
cotton Plant aFterginning} are used in textiles,
Fislmcts, coffee Filters, gunpowdcr (nitroce luloscl

paper (inclu&ing moneg) , bookbinding, and in the

manmcacture omc cc”ulosc.




( _otton Fibers

J Composecl Primarilg of ce”ulosc, wax and fat. Fibers appear ribbon-like
and twisted Forming convoluted flattened tubes. (_an be clistinguishecl
!39 its lack of extinction under cross~Po]ars.



http://www.microlabgallery.com/gallery/images/Cotton1Adfixed.jpg
http://www.microlabgallery.com/gallery/images/Cotton1Adfixed.jpg

Cotton Fibcrs

e (_rosssectional shapc s (/l-shaped or e”ipsoicl.

* Fhoto courtesg of Karen Korsberg Lowe — FB] laboratorg



http://www.microlabgallery.com/gallery/images/Cotton1Adfixed.jpg
http://www.microlabgallery.com/gallery/images/Cotton1Adfixed.jpg

Kapok

Extractecl from the seed
Po&s of the K apok ((eiba
or Bombaceaegjtree
native to Mexico, (_entral

/South America,
(_aribbean, Asia.

Sometimes called
“Bombax cotton” or “Java
(_otton” since itis an
impor’cant export forthe
Indonesianisland of Java.
Fibers are removed from
the Pod bg hand and then
dried and separated from
the seeds.




USCS for Kapok

J Shor’c fibers which are too brittle and inflexible to be spun into yarn so
its Primarg use is as a filler in Pi”ows and cushions. Kapok is also non-
a”ergenic, non-toxic and odorless. — however it is high]g flammable so
man-made materials largelg rePlace& the fiber until the recent “eco-

Frien&]g movement”.

J Natura”g }Duogant (cars support up to 30 times their own weig}wt I

water) so Particularlg Promincnt in life vests and boat cushions.




g !3
K a sle k | ibers
o [ibersare smooth) c linclrical, ho”ow, thin walled tubes that range from colorless
Y i< o
to gc”oijrown in color. Fibers are Frequent]g bent over themselves and taper

at one end with a bulbous base which has a net-like thickening. Hollow tubes
often filled with air. [ave a very “fluid” appearance.




Kapok Fibers

o Cross section is round or oval with thin walls

* Fhoto courtesg of Karen Korsberg Lowe — FB] laboratorg




( oir

Scc—:cﬂ/ ruit fiber from the coconut. Thcsc—: fibers are seen as a reddish mass
between the outer husk (scccﬂ) of the coconut and the shell of the inner kernel
Gruit}. Harvested bg humans and trained monkegs n ]ndia, Sri Lanka) Mexico,
[ndonesia, Vietnam and Caribbcan. Fliable white fibers come from green coconuts
and stiff brown fibers come from mature coconuts. Agter manual separation from
the husk, fibers are soaked in slow moving, water for up to 10 months to soften
fibers before Processing.




( Ises for ( oir

Coir is used to make Hoor mats, brushcs, Pots, mattress
Paclcling, sacking, and ropes. Coir is free of bacteria but is
a strong a”ergen (a large Portion is also sPraged with latex

to bond fibers together}.




A el
( oir ibers
. Thc ccﬂgcs of the ultimates often show a wavy outline. Thc

fibers contain round stegmata that are Particularlg

characteristic.
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( oir Fibers

¢ C!"OSS section Sl"lOWS bUﬂCﬂCS O]C t!"liﬂ WB”CC! CC”S




Past [Tibers

. Also called Stem or SoFt Mibers - [Tibers that are

collected from the Phloem (conductive tissue) of the stem of
Aicotgleclonous Plants (those having two leaves in the
embrgo of the seed). Theg are long multi-celled fiber
bundles or single fibers containing cellulose and theg can
have some lignin.



http://upload.wikimedia.org/wikipedia/commons/1/18/Labeledstemforposter_copy_new.jpg

Rctting of Past [Tibers

J Ret’cing IS necessary to recover all bast fibers from the stems of the
Plants. This process emplogs the action of micro-organisms and
moisture to soften and scparate fibers bﬂ Partial rotting of the cellular
tissues and Pectins surrounding the fiber bundles. Stems can be retted
in fields Bg dew or rain, or can be Placccl In rivers, ]akes, or tanks.
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| lax

[ inum usitatissimum so the fiber and fabric made from it is also called

Linen. Flax Is common19 grown in the US, Canada, ]reland, Northern
Europe and Kussia. F]ax IS tﬂpica”g Pu”ed out bg the roots, and laid

on the grouncl in a thin even lagcr for rettirsg.




(Ises tor [lax

e [Tlaxis claimed to be the strongest of vcgetable fibers andis highlg
absorbent evaporating moisture quick]y. The high wax content gives it
excellent luster. | inenisusedin table cloths, napkins, suits, bcdding)

and twine.
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Flax Fibers

J Colorless to Pale ge”ow fibers. Nodes appear like X’s, \/’s, or Y’s with
some thickening giving fibers a bamboo look. Wi&th of ultimates don’t
very much a]ong length. ™ xtinction is Para”e] for single fibers. 2-10

fibers in a bundle are common.
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Flax Fibers

J Colorless to Pale ge”ow fibers. Nodes appear like X’s, \/’s, or Y’s with
some thickening giving fibers a bamboo look. Wi&th of ultimates don’t
very much a]ong length. ™ xtinction is Para”e] for single fibers. 2-10

fibers in a bundle are common.




lax [Tibers

o Smooth rounded po 3gonal cross section.

* Fhoto courtesg of Karen Korsberg Lowe — FB] la})oratorg




)ute

o Obtainecl from the bast of two Plants — Corcﬁorus Ca/osu/ar/s and
Corc/mrus olitorius. |t's main]g grown in Ba]g]aclcsh and |ndia in
stancling water and is then retted tm:)ica”y in that same water.




u:ses for J ute

. UScd in the manufacture of burlap bags, wall hangings, rugs,
carpet backing, twine and géotexti]es (land{:i” covering,

embankment reimcorcement).
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Jute [Tibers

J Colorless to Pale ge”ow straight smooth cg]inclers with some nodes (not

conspicuous>. | umenis Prominent and irregu]ar with constrictions.
™ nds of ultimates taperto Points. Fibers show Parancl extinction. Jute

is used in bundles and never se!:)aratec! down to the ultimate.
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Jute [Tibers

J Colorless to Pale ge”ow straight smooth cg]inclers with some nodes (not

conspicuous>. | umenis Prominent and irregu]ar with constrictions.
™ nds of ultimates taperto Points. Fibers show Parancl extinction. Jute

is used in bundles and never se!:)aratec! down to the ultimate.




WS,
J ute ibers
o Cross section shows thick walled rolggonal cells (ultimates) each

containing a central lumen or canal.

* FEoto courtesy of Karen Korsberg Lowc - ]:B] laboratoxy




Kamie

J 506/)/776/‘/}3 rniveais a ﬂowering Plant (bush) in the nettle Fami]g native to
eastern Asia — also called “(China (Grass” or “‘Rhea”. T he Plant is often
cut 133 han&just above the root. Retting iIs a more complex process than
with other bast fibers due to gums and pectins surrounding fibers which
have to be removed bﬂ scraping, Pouncﬁng, heating) washing and
exposure to chemicals. The process IS expcnsive and difficult to control

often resulting I clamagec! fibers. Fibers can be harvested between 3-6
times a year.




( lses for Ramie

e Ramieis used for aPParel, curtains, bccﬂcjingj hanclkcrchimcs,
upho]sterg) canvas, filter cloth, Fishing nets, rope, twine and

sewing threads.




KRamie [Tibers

J Transparent and colorless fibers with node-like riclges having X~
markings, longitudinal striations and no twisting. (_an almost be

identified }Dﬂ diameter alone which varies consiclerablg and can be up to

80 microns. . Cluster crgsta]s. ™ xtinction is Para”cl except at nodes.
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KRamie [Tibers

J Transparent and colorless fibers with node-like riclges having X~
markings, longitudinal striations and no twisting. (_an almost be

identified Bg diameter alone which varies consiclcrablg and can be up to
80 microns. Cluster crgstals. I” xtinction it Para”el except at nodes.




KRamie [Tibers

o (_rosssectiona shape is similar to cotton with obvious

radial lines from lumen.

* Fhoto Courtesg of Karen Korsberg Lowe — FB] laboratorg
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[ lem P

Hemp is a distinct varietg of the Plant species cannabis sativa. Most of
the worlds hemp IS grown in China. f‘lemp fibers are very long, strong
and mildew resistant. Theg are Picke& bﬂ hand or mechanica”g and then
must be defoliated (chemica”g, bg retting, or bﬂ hand) which is a very
labor intensive process. f‘lemp was such a major source of fiber for
centuries that other natural fibers were sometimes incorrcctlg named
afterit.




Hemp vs. Marijuana

]n&ustrial hcml:) and marﬁuana are both
classified bg taxonomists as (_annabis
sativa, a species with hundreds of
varieties. (_. sativa is a member of the
mu]berrg Familg. lndustrial hemp is bred
to maximize fiber, seed and//or oil) while

marﬁuana varieties seek to maximize

THC (delta 9 tetrahyclrocannabinol,
the Primarg Psgchoac’cive ingreclicnt I

marﬁuana). Hemp contains virtua”g no

THC
While it is thcorctica”g Possible to get

ermission from the government to grow
Eem in the (]9, the requiremcnts
Fd be cost~Prohibitive (xcield secured
bg fence, razor wire, dogs, guards, and

liglﬁts).

wou




USCS for Hemp

. tcxtiles, clothin , canvas, rope, cordage, archival grade
g P & g

paper, paper, and construction materials.



http://click.linksynergy.com/fs-bin/click?id=HpgrkakrMLE&offerid=132039.35461&type=2&subid=0
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em P bers
J Transparent to brown fibers with node-like ric!gcs having X~mari<ings
and no twisting. I” xtinction is Para”el except at nodes. Oﬁ:en brown

and 9e”ow Ear’ciculaté present with air bubbles being

common in bundles.
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em P bers
o Transparent to brown fibers with node-like ric!gcs having X~mari<ings

and no twisting. I~ xtinction is Para”el except at nodes. Often brown
and ge”ow Particulate present with air bubbles being common in bundles.




H@ml:) Fibers

(_ross section is very irregular and lumen is often not visible

* Fhoto courtesg of Karen Korsberg Lowe — FB] la})oratorg




Structural/ LeaF/Hard

Mibers obtained from the

fibrovascular systems of the
leaves and leaf stalks of
monocotg]cclonous Plants
Thc leaves are harvested
}39 cut’cmg at the base with

a sickle-like tool and
bundled for Processmg }39
hand or bg machine. F bers
are used as complctc
vascular bundles. Elcments

omc transportation tissue are

oﬁ:en Prescnt.

i}DCFS




| Decortication

f:ibers are extracted from leaves 139 decortication which involves crushing
and scraping the leaves with a rotating wheel set with blunt knives. \Water
washes away the waste parts of the leaf so fibers remain. Fiberis then

dried, brushed and baled for export.




Sisal

e [romthe Agavc 5/’53/3/73 whichis believed to be native to the
Yucatan but is now cultivated in Central America, Floricla, Caribbean,
Brazil, Alcrica and Asia. ]ncorrectlg referred to as “Sisa] Hemp”.




( lses for Sisal

Sisal fibers are strong, clurable) have the abilit9 to stretch, an aginitg for
certain Clgestugs and have a resistance to deterioration in salt water.
Wicle]g used to make rope (Par’cicu]arlg in the marine industrgl twine, rugs,
carpets, Papermaking, spa Proclucts, and dartboards. ln recent years
sisal has been used as an environmcnta”g Frienc”g strengt}‘:ening agent to

rePlace asbestos and {:iberg]ass composite material, es!:)ecia”g in the auto
inc!ustrg.




Sisal ibers

J Ye”ow/brown fibers that occurin tight bundles. Smooth looking fibers
with rounded taperecl ends. [ iber does not show extinction. Fresence

of very characteristic sPiral vessels.
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Sisal

Ye”ow/brown fibers that occurin tight bundles. Smooth looking fibers
with rounded taperecl ends. [ iber does not show extinction. Fresence

of very characteristic spiral vessels. O]Cten calcium oxglate crgs’cals are
present on the surface of the fiber.




Sisal

e [Tibers are Polggonal in outline with a rounded Polygona!

Iumen.

* Fhoto courtesg of Karen Korsbcrg Lowe - FB] laboratorg




/\baca

e Musa textilis \leeis obtained from the leaf sheaths of the abaca P]ant
which is a member of the banana Familﬂ that is cultivated main19 in the

Fhi”ipine ]slancls. Sometimcs called “Mani”a Hemp”.




uges for Abaca

Abaca IS Prized forits great mechanical strength, buogancg, resistance
to saltwater ciamage and ]ong fiber length. Once a favored source of
rope for ships rgging, Fishing ]ines, cloth sacking , tea~bags) paper
(Yen), and manila enve]opes) abaca now shows Promise as an energy

saving replaccment Forglass fibers in automobiles (60% less energg).




Abaca [Tiber

e [ibersare creamto 5e”ow in color with characteristic stegmata (silica

ce”s) found near the vascular bundles which appear as rcctangular cells

with a central depression.
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Abaca [Tiber

e [Tibers are creamto Qe”ow in color with characteristic stegmata (silica
cells) found near the vascular bundles which appear as rectangular cells

with a central depression.




Abaca ibers

e (_ross section is oval to round Polggonal

* Fhoto courtesg of Karen Korsberg Lowe - FB] laboratorg




« QUIESTIONS?

o Mang thanks to Karén
Korsbcrg Lowc for the

cross section Picturesi

« THANKSTOR
YOUR TIML !




