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Twists in the Fibres
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Overview
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This unit is about understanding fibres as materials. The techniques described here are used by many textile experts
throughout the world to identify the fibres that a fabric is composed of. The ideas that have emerged from the use of
such techniques have led further to the development of modern materials based on new polymers and mixed polymers.
This unit explores how various fibres —plant fibre (cotton), animal fibre (wool or silk), and synthetic fibre (polyester)
look under the microscope. It also explores the burning properties of various fibres. It discusses how the diversity of
properties makes specific fibres useful in specific contexts and makes them important to the livelihoods of numerous
craftspersons and practitioners.
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Unit-specific objectives
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To identify materials by macroscopic characteristics and correlating them with microscopic or chemical
characteristics

ST Bl MR S fore aTuR Sl -2 ofl %A BRU1 (A1 AT AT 986 ha gaR Uare Al
U, ABA).
To identify fibres through controlled use of combustion (this test can be extended to other materials as well with
suitable modifications in design)

.+ eI gy RIS B RN, © Rl

Learning to use a microscope to observe fibres
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Relating ash to metal oxides and silica, and oxidation of non-metals to gaseous products
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Observing (qualitative) microscopic and chemical differences between fibres




fhaT STz T® A%

Minimum time required
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Type of learning unit
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4 sessions of 40 minutes each Laboratory
STTEshATRT gar
Links to curriculum
NCERT Class 6 Science NCERT Class 8 Science

Chapter 3 : From fibre to fabric (March 2006)

Chapter 8 : Cells - Structure and Function (March 2006) | Chapter 17 : Materials: Metals and Non-metals (Jan 2008)

Chapter 13 : Combustion and flame (Nov 2022)
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Introduction
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Has anybody in your family bought silk or wool and found later that it was not pure silk or wool? Although we use bags, ropes,
clothes, and items made from different fabrics, it is difficult to ascertain the purity of the fabric by touch, texture, or weight
alone. A fibre or yarn may look like cotton but it may be synthetic. One cannot trust appearance alone.
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Would you like to learn simple ways to identify fibres? In this learning unit, you can explore this through two techniques:

burning test and microscopy.

& ¥ UTST Uehd < TG 3TTeh il <0 A1, & YN FHGA T3, ATl 1 T8l
Did you know? A thread is not a single fibre but a bundle of fibres. You can see this in Figure 1.

IMFeH 1 (STHIBS) BTIS 371 LT7IH1 FIc3es 3. (FTdIBS) D EFTT 371 AGURGT TTS3T A,
Figure 1: (Left) A cloth is made of threads. (Right) Each thread is made of several fibres (indicated by arrow).
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Burning test for fibres

@ Materials
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There is a popular saying in Hindi “Rassi jal gai, par bal nahin gaye”,
meaning “the rope got burnt, but the twists in the rope have remained (in
the form of ash). This is a property of ropes that are made of plant fibres,
which on burning produce ash in which twists can still be seen. Figuratively,
it also refers to someone’s personality traits that did not change even after
facing a lot of difficulties in life.
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Textile experts across the world have been using burning tests to identify
fibres. Plant fibres burn slowly producing ash, which glows for few seconds
(known as afterglow) before cooling down. The ash roughly retains the
shape of fibres but can be easily crushed to powder.
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Animal-based fibres such as silk and wool also burn to give ash but in
much lesser quantity. Sometimes they burn producing a small bead which
gets crushed easily. Moreover they burn with a odour, similar to that of
burning meat.
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Threads: cotton, polyester
(or any other synthetic
thread), wool (if you don't
get real wool, a broken hair
can also be used), and a
thread made of unknown
fibre. The fibres should be
clean, so that any other
substance  sticking  to
them does not affect the
observations.

HOEH, SATHTS], T,
e, e 92, urofl,
¢, gedeall, Hredl gl
(F3ES), ATHUIET ST
Candle, match stick, beaker,
forceps, watch glass, water,
tray. Microscope, glass slide,
and cover slip.
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Synthetic fibres usually burn much faster than natural fibres i.e plant or animal fibres. When exposed to flame, they melt
and then decompose, producing a lot of heat. These do not form any ash but form a bead which is not easy to crush.
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Safety precaution
Sae AT0T BRAT] Dot BT, U edT SATITUTY febdl ST SifuT_ 3T e GR R8T, UCderes i STSaTSIe]

POTI B TDI. BIB! i) YU AR ST 3T U e Tl qed IRIR AT 2 fehdT AR AT el avgd Tl
BId. YTH AT TETEN e AguraTd febar =iHed il S/ge SdT JATOT IRS TS eT_T A1 0T USoseal <] gl

Safety precaution: Be very careful while doing the burning tests. Do not be too close to the flame or the burning fibre
and do not throw burnt threads around. Some fibres burn very vigorously and their melts can also cause burns or
damage to surrounding objects. Keep water in a watch glass or a container nearby, and put the burnt fibres in the water.
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Fibres under microscope
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Different fibres have different shapes and surface features that can be seen under a microscope. Depending on the conditions
in which the fibre has formed (shape of original plant cell or animal cell(s) and how the fibre was dried), it can have a circular,
elongated, or irregular cross section. Cotton fibres, in particular, have a non-circular cross-section due to which the twists in
the fibres can be easily observed under a microscope. Plant fibres generally have rough surfaces. In a bundle of natural fibres,
fibre thickness may also vary from one fibre to another.

fj_”P)I“I \‘isi‘ql dIcq Tl ChiOOIfhl‘{ AT JTFOT T ISHNT {3 AL SATHHTUT AT TR HRUGATS] AR ATAT]
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Synthetic fibres usually have circular cross-sections and smooth surfaces because they are formed by passing molten polymer
through circular holes, similar to the way noodles are made. Thickness of a synthetic fibre is uniform along the length of a
fibre, and is also the same for different fibres in a thread.

Polyester & Hair/Woal

el 2 eAgArarcdl dq

Figure 2 Fibres under microscope
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Animal fibres such as wool and silk have circular cross-sections and surfaces smoother than plant fibres but rougher than
synthetic fibres. Wool/hair also have scales of the surface (which may not be observed if the wool/hair has been treated with
strong bleaches, dyes, or chemicals that damage the hair scales). However, all fibres on use (even synthetic fibres) usually
develop surface roughness due to wear and tear.

2 1. 21 2 Helles 1Y STTOT UifosuRe AT S el Yewa2liRgTes! HIvI R fag AT ? T RIS JreTel a1 dgat
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Q 1. What differences do you observe between the microscopic images of cotton and polyester fibres in Figure 22 Are there
any other different features of these fibres that you can infer from these observations?

T el PRI BRPIDs [dendid S&l dges d, I Il dRIe Yo [TaReT 3re. gos faemeft

This question is to familiarize students with seeing differences in fibre shapes, so that they can easily notice these
features while observing the fibres under a microscope.
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Task 1: Known fibres

>
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Take a cotton and a polyester or synthetic thread (like nylon or acrylic).

1. JA® GRS dqd Il Slodi+l FRIe o1, i Hifie qored S/ SFeaRyvI, Uid 37T 21T 79, fhar
Observe the fibres in each thread with the naked eye. Note their physical properties such as shiny, rough appearance,
and if they are smooth or rough to touch.

g FRler (FHdmerR/ s/ avEdia/ %)
Fibre Observations (Shiny/dull/rough/smooth texture)
GESIN
Table 1

2. U ¢ BT ST =T e U Hora<y ST 3dT. SHEY TS UTof) T, 7T AuTeit UeaT.

Take a tray, and fix a candle in the middle of it. Fill the tray slightly with water. Light the candle.

RS G Uehg 1 ST Ueh €I HUTERITeAT ST ST & €T YT, T STosed STAATT fARIET0T T AT0T Yeiles
TacaTd fAReor Fiedr. grm quiuel STeeT-ar Heleses! I17g fdbhar 7ol (IR TTeT .
Hold the thread with a pair of forceps or tongs and bring one end of it close to the flame. Note your observations about
the thread burning in the following table. Collect the ash/bead formed on a watch glass.

[ATaeT/@aRaRT : YToredl SARITURET fhdl STSUIT=AT ST e dde G JET PIRYT BIal g Gy X ST,
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[Caution: Keep your head/body parts away from flame as some fibres burn very vigourously. Extinguish flames of any
burning fibres in water; do not throw them anywhere else.]

AP g RIS JeTes daand el

Note the following observations for each fibre.

T fade o R fremen I (HTTE / BIREH g / woft T
. (&1 / A rEh) (Er/AE) BT TIR 31
s . . FBTRAT RIS B1?
Sr.No. Did it melt? Any smoke? Smell (like burning Ash/ Bead Afterglow? (Yes/No)
(Yes/No) (Yes/No) paper or plastic) formed glow:
dddr 2
Table 2
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Due to excitement, students may start burning too many fibres at once, which increases the risk of accidents. Only one
thread should be burnt at a time. Any burnt fibre should be put in water.
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Take some water in a glass. Check if it is acidic or basic with a litmus paper. Add one drop of water to the ash/bead on
the watch glass. Wait for 1-2 minutes and check with litmus papers (red and blue). One can also do this test using a
drop of phenolphthalein solution or a pinch of turmeric. Has the water become acidic or basic on contact with the ash/

bead? Note: Ash or bead will not completely dissolve in water; some solid will remain in both cases.

HHID SATSS ST IR I + TTOT (SSRIA/ THEHI/ ST
Sr. No. Thread burnt Ash + Water (Neutral/Basic/Acidic)

dddr 3
Table 3

IS Pl _ATST TSI 30T 71T, T2 o5 HA BITRT ATavl BRI Ae<dTd 3718 FHI, JHATHS Yhd DRl [5eHd
DG 3, IR AT AR AT TSR] {3 SIIETd Hdl Ad. Hedn fcaed wuiar diasan foeaaqed
HRUYTAIS! BH! Hecl<a] ARSI a1 f5eHd a1, -1 I diae] 85, 8 dids] [THA T g, &7 31for
qTIRT. 3T TR dias] foseas BRTe Ml freaared |uiaRid Hdl Idl. dige fecHY sleh o Med ged, mar 31
@1 8IS . &1 1T foreas qTvam e+ =1 i aruR. droft sTaserl, siedherl fhdl IS 3112, © S@EvaTae!
gl JPRd dige d a7 fosedd BIe ara=dT Adrd.

It is important to test with both blue and red litmus. If only one type is available, then you can convert one into the
other. To convert blue litmus paper to red, dip blue litmus paper in a dilute acid solution, wash it with water and use.
Similarly, to convert red litmus paper to blue, dip red litmus paper in a dilute alkaline solution, wash with water and
use. Acid/ base/neutral nature can be confirmed by using both blue and red litmus papers.

4. TR Y¢ AT Geraare! FRIeT BR1. JRTST 818 ® 318 B, T BI Jd-I8id &1 husdidl TRy
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Now observe the thread under a microscope as described below. (Did you know that Antonie Van Leewenhoek was a
cloth merchant and to observe fibre structures in detail he used glass beads and hence creating what was a primitive
microscope.)

HHIYY] 37 ¢ JEBTARE T Sl ET . erguftear fbar feresiTean TR aTardies i dMe o,
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A thread usually has several fibres bundled together. Using a pin or forceps, loosen out the fibres in a thread and pull
out a fibre. Put the fibre on a glass slide and cover it with a cover slip. Observe it under 10X objective. If you are not
able to focus on the fibre, make sure that the fibre is under the objective lens and while focusing, the distance between
the lens tip and the cover-slip is around 0.5 cm.

TG JOTERT TUTT. TR 3-4 T U HTAUSIAR SH I B M7 AfRre=l A e a1, Wid<ad dge
SITST B} foheT SR 3112, & UEl.

Note the features of the fibre. Next put 3-4 fibres together on the slide and observe the variation in the thickness of
different fibres.

HETATd WIS < TS G A8l ek Aol R G Jle. WRihar q&Hc;Qﬁwl qrecid, faemef
G ETSS ] AT T BTG IR ST < Yebeh <o TIE YU UTg IBUIR TSI (PTe! Fracii, el 1101‘ BT
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It is important to emphasize that threads are not fibres. Particularly for microscopy;, if students put whole threads on
the slides, then they will not be able to see individual fibres clearly (in some cases the bundle of fibres may block light
completely from entering the lens). Students may need guidance to pull out the fibres from a thread.
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Since some of the students may be using the microscope for the first time, they may need some guidance about what to
observe even on a focused slide. Sometimes, students just see the dust particles and imagine that to be the cross section
of the fibre. If they have not been able to focus on the fibres and are looking at unfocussed slides, such confusions may
increase.

W2 2. IR GeHeRIdTes! UTfeesed g Sirs! qul SR ThdHT M8 &1 HegHR ATf01 S8l Siebi=T e SIS IHed B
31T T (2 ITEVITATS! TRETSH] HTIUET T YT SIBTITA H-T SIhIadid ATl SHIH) 2

Q 2. Is the fibre that you observe uniform in thickness along the length or is the thickness different at middle and ends of the
fibre (To see this, you will have to move the slide on the stage to see it from one end to another end)?

T3 3. el BIIAT=T dgaed Uies fades B1?

Q 3. Do you observe twists in the cotton fibres?

2 4. JRTS] HIYATT AL STETAYT TS TS ool [aviedl Bl ?

Q4. Do you observe folds in the cotton fibre?

T2 5. AT AT SIS Rigd ] JFRTS] H1 dTe ?

Q 5. What can you say about the thickness of various fibres?

___________________________________________ o anqﬁﬁs

Figure 3

3T Gera=aETes! UTfecsed dqd e wrer T i afkne foset.

Now sketch the shape of the fibre observed under microscope, and write its features:

O O

CARS! fha ﬁ?ﬂ(Cotton) LI\IT?')'\N{N fhar Ci’)lr;I"I (Polyester)

EEREERI (Magnification) X CEREERI] (Magnification) X
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Fibre Fibre description (straight or twisted, transparent or | Are all the fibres same or different in shape?
opaque, uniform or variable thickness along length)
gl (PTER)
Cotton
Polyester

SESIE
Table 4
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Cotton fibres should have varying thickness across the length and also across different fibres, whereas synthetic fibres
should have the same thickness across length and across different fibres. While sketching, students should focus on the
shape and features of a single fibre instead of drawing too many fibres.

JAT AT BTeesos! A BT AT A Blered] ol aud Hid dqedl [HHA Udhl el REaad e

PTSUITIT YT DRI

See the sketches done by your classmates and copy here at least one different sketch of cotton and polyester as drawn by one

of your classmates.

et (PTIH) / Cotton

ISR (HH) / Polyester

T2 6. JAdT FRIEToT=aT SMe, aaciorg o] (Feih) AT UTfesURex o] (HI3) A HI0T I[UTeH Tl M3, of T2

Q 6. Based on your observations, what features/properties can you conclude about the features of cotton (a plant-based fibre),

and polyester (a synthetic fibre).

T/ ERENI 3T uifecios! 5ax df3res fosfaor smuférd orme.

A et dqeT W ia fhar Aret, Siret, 31 giarad Arfe fesf2 o7, Srifard oire. IS dqdl TRS3I®/URE3Id,

Here, the students should write about presence/absence of twists, thickness, colours, of fibres. They should also note
if the fibres look opaque, transparent, smooth or rough, or any other features they observe Nihilinius iu et pra notatui
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Q 7. Why do you think the ash obtained from burning cotton changes the (acidic/basic) nature of water, and the bead from
polyester did not?

BIYH a1 Gefl aTITHE] &1 AN, 3R €T STebed 3R] MG aATS S [har &R F9d1d. 81 ifaTss urvard
@R o UTofl sTeheH! g, T HeE A2 faenei= ST, e 31, AT BRI 3R Bl ST fshd
ST Y ATgRAUTd AE aTeR Usd IR, UifesQeey fhal S e €1 AT, HifesUe <t avai= SWTd]
et @1 A fadesard ST URET gaR T 9gariRes 707 81, S YIvAmERIeR HIvRIe! STA{HAT BRI ATel. T
fadaeses HOT aTvaT=dT AU I 3HTes SR JTugTe UTeR gaod ATel.

Here students should relate the presence of metals in cotton, which can convert to oxides or other salts during
combustion, which can make water alkaline. This feature arises because metal compounds do not escape as gases
during combustion. Polyester fibre has no metals in it. When kept in flame, the polymer melts and forms another
cross-linked polymer which does not react with water. Hence, the molten bead doesn’t change the property of water it
is kept in contact with.

S et 2: R [ FE (wfore=a |)
Task 2: Wool/hair (animal fibre)
U BT 1T (JFEToT 4—5 Y. B fhar A= Uoh & &1 (BRI I[E BRGNS 0T ¥ 3T ) AT IETH el Dl

Take a woollen thread or human hair (because real wool is also the hair of some animal) and perform the following steps.

1. il 1 FHTON T &7 ST SMTIOT &R ~RAfiTes ot B3 317, o Taml.
(I ST RIS 3RS BRI fehdl HTuardl &4 €1
By burning test as done in Task 1, check if it is natural or synthetic.
(If it is synthetic, then try finding a real wool/hair sample.)

I ST [T (aT/4 ST H17 R FeTat B1? S [sredr R
DT e B17? -G Teham 7ol 707 31705 7)) 2

How did it melt (smell, smoke, afterglow, ash/bead formed)?

g fehar 7oft + groft : el / st fahar foRean
IeE? Is 3?2
Ash/bead + water: Acidic or basic or neutral? Crushable?
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2. il 1 HEY HITIHATO] ST < dHTT BT ATVT A1 GeHa3I Ao ! UgT,

Separate fibres out of the thread, as done in Task 1 and observe the fibres under microscope.

O O

<] (Fibre) <] (Fibre)
GEIFIETHAT (Magnification) X JEIEAdT (Magnification) x

i AU (BR@ [dhar Ne ST, TRE3ID [hdl URE3ID, ST UHHATT STe] fhdl AT STrel)
Fibre description (straight or twisted, transparent or opaque, uniform or variable thickness along length)

HY AT IHR ThHAT 3ATe D1 e8] 3778 2

Are all fibres same or different in shape?

T TS AT D AR feoyedT 3Tl 2 3101 3 AT el fasgon=ar dRresie e A dre! dve! diRres faemeai fayg
ThITd. WA BRI D1 e+ a1 Tegd= Tl fosed foraitel ucde Geaaaiiare! uTfeeses dfRreesl ware e aied.
Note that students may see features different from the ones shown in figures 2 and 3 above. Make sure they draw
features that they see under the microscope and not what is shown in this unit.

St IrviaTiie e

The science behind the burning tests

3MYTT HIET TR SAAT ATV Bosl. TSI TR, FIOTST €T ST B €RT T TSR BT ST, & 907
HAGA U
Now that you have done some burning tests, let us try to understand why plant-based, animal-based, and synthetic fibres burn
differently.

- IR ATITHE (BT, TSN, W, ¥ 37107 ) HISHT FHTITER HegA TSl I o HEol Siedld. A1 id
PTE! FETUI RIfGIT @ 8T SIS (~0.1—0.6% TRIAMIGAR) IRF (~0.5—1.2% TRIAMER) A1 BI. & &my
IRIT T I ST SN STaelTe]. STeg] Sl [l TegT T 3RTeyes! Rafo3ehT AT e WY Tucs e hlodTIHTOl
TR fAdTd. ST STBSAT €T fhdl IRG o€ B, 99 81 THRFTFT HHIGH! BId SIS fa87d 31T 2
R e ] Ao
Plant-based fibres (cotton, linen, hemp, sugarcane, jute) have high amount of cellulose which burns easily. However,
these also have some amount of silica and metals (~0.1-0.6% by mass) which lead to ash formation (~0.5 - 1.2% by
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Exploring science and mathematics

mass). These fibres burn slowly with a flame. When the flame goes off, the remaining silica and metal compounds glow
red like burning coal. As the burnt fibre/ash cools down, the afterglow disappears and fine ash is obtained.

- P A A0 Rifosent fdhar eTe] TR, < g8 Bra, ARSI, TSI AT SRIGIST SeTal SFETGURLT

ITo5 T IEARBIURGT TIR b3 S, & HRI BHI ATGHMTS] faciesarrd. U o SAIAAIR 8Re3 31T, o fadesdrd
31T Qi farere Bl P el STiesedT WRYR SO FH10 81 e, -1 gR frafor g1l fhar g1 et (gRTer g7

IZARDIR o5l HITeIT YHIUTER IGeg 3. BIE-Td JUT ST ST T WU Pl ST aATgSHe
BI. AT BT YAV HROR AT ITT WYUT SAS b R i frqor dH1 gsdl. TRUMHT sfefae STaeses drad &7
30T SR e ueTifge R TUR BldD).
Synthetic fibres usually do not have silica or metals. These are often produced from polymers made of non-metallic
elements such as carbon, nitrogen, oxygen, and hydrogen. These fibres have low melting temperatures. Therefore when
exposed to flame, these melt and then decompose. Burning a synthetic fibre produces a lot of heat but may or may not
form smoke (Smoke formation depends on percentage of carbon in the polymer. If carbon percentage is high, then all
of carbon is not able to get enough oxygen to form carbon dioxide, and hence particles of unburnt carbon and related
substances are formed which become smoke).

- IS S (SR, 30H) & HIOMTIRA (PRSI 70503 ST o ST FA-Yad Hides qaT1ef SIS ST arsi
T, IR 1 Al
Animal-based fibres (wool, silk) are predominantly made of proteins (such as keratins) which burn with a smell,
similar to those obtained from burning of other proteins such as meat.

et 3: rafRfAa amm

l> Task 3: Unknown fibre

1. QETT URIEI gTATET 4—5 HT. BT gebel ST, TN SIeoi=il QT [FR1eT07 =T 3107 AT AR Teh 3178 BT Hiod
Take a thread of unknown material. By observing this thread with the naked eye, guess if it is a natural or a synthetic fibre.

HAID e Tafites/eHm
Sr. No. Observations Natural/Synthetic

dddl 5
Table 5

2. il 1 ALY WIRTTATIHTOT AT Sae+ ATavl S AT A RIRTE B B, T Mww! [Aag/@aRaR : YeoedT

ST e ST U=t IR 21 e §R &1 BRI BTe] o] U R ST, TR TSI Ueehes < UTuTdd
gSdl. UToses i g3l b el |
Conduct the burning test for the thread as done in Task 1, identify if it is natural or synthetic [Remember the precautions
of keeping your head/body parts away from flame as some fibres burn very vigourously. Extinguish flames of any
burning fibres in water; do not throw them anywhere else.]

T aTATdS g faenedi BRI STt anT Sliwe AHUR ATeId. e fdemell a1 el aaasre! J1d |
ABA. AT TSI fqeneaiamg srft IR I, o one. fFdies “fiTe g/ S¥1 vaiw, afhar doses Gl am
G2 IRITH! YTETT HITH 1YY A UL T AH YT BT A TR (e Areug] DHRoT, TROT 3.
Students may not be able to identify the fibre correctly and may give multiple possible identities of fibres, which is
acceptable at this stage. Many natural fibres such as silk and even processed cotton may look like synthetic fibres under
the microscope. Hence, correct identification of fibres is possible only with a combination of multiple tests.

U1 T T e ] U T Phoses SIS, TR Saa Araviies MUTd STHUIR FshY g ardhdrd. uNg drd &
T aTes! UTfeedTd, STvTd ARI@ees T o HEof STl I
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8.6. &I Ylas

If different fibres are blended in a thread, the burning test may provide confusing results. Under the microscope,
looking at multiple fibres from the same thread may reveal this mix of fibres.

ST fhdT ARy AT hUSTciTes T A e, TR I (YU WRERI, faRoyeT) Gewaaiares! T4 Squal 3Ta e direT fayy
AP dl. FUIT AR AFAMN, T4 9T fhdT SIS arRTd.

If the fibre is from an old and used cloth, it may look very different (more rough and damaged) under the microscope
than a new fibre. Hence, try to use a new thread/cloth if possible.

3. il 1 HEY HATIHTY GRATITY <], A7Teb] HRT AT GeHG3ITes [+R1&T0r 1.

Separate the fibres out of the thread, as done in Task 1, and observe the fibres under a microscope.

Sketch Describe a single fibre Variation in a bunch of fibres
dddr 6
Table 6

G : TS AT ST YUl SRR <i] ATeId A1, & JUTHAT. IRICART, JFeTo] alel HpRedT < d e JTeIe
fHciies, ST T ST TR I 371107 o7, ST, T f¥7e AT,

Note: Do check if the thread you have is mixed (i.e., if it consists of more than one kind of fibres) and hence may give properties
of both kinds of fibres, such as giving both ash and bead on burning.

TS ArAvTIR N NSEoaT=] 9 &1 : e ST . MEHRT___

4. Y grITET THAT el fdhar Iues BRI
Paste/staple a sample of the thread here.
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S helt 4: U 30T THTS
Task 4: Fibres and Society

ON O\

T U8 B[ NI TgTd TR HIE I R0, TRoid JATe. G AT Sf g1 A10Ra! iR Sl Blebid] SuftidepT
ITe5<l, e AR S0 DfecTd Besedl ATl

As a customer, the nature of fibres is important to us. But have you thought about how the livelihoods of millions of people
depend on the fibres that we choose to use?

2 1: 31TAV] UTS oyed cig e FMIRTCTURET o graiaRe d9aced 9 (B19s, 81 fhar TaR HUS ) TSTRT 3T AT et
GRS HUG T DIOTRIV Bl SIS csed AT, T T el

Q 1. For each of the fibres that you identified, list the people who are involved from the production stage of this fibre to the
sale of final product (fabric, threads or garments) when you buy them?

2 2: AT STIUTeIT W GRATeN Sl MR 81 317 3TIedT™, IURIA HIUTHIvAl a5 (P1US, SR fhal gar el
) TGN, ATAG JFRTH] BTe! AT T$ 63 B2 JFRTSH] ATE I ST, TGUTRG 8T IR HRUATT HfpAaTae ATS T
CIESIRSIHI

Q 2. Do you know of any fibres that are produced in your locality and are used for making textiles, ropes, or any other
materials? If yes, briefly describe the process used to prepare the threads from the fibres.

T3 3: WU, AT fQd ATATST SITMAT ATl i A I e Aciies b1?

Q 3. Based on what you have learned above, can you say if the wicks for candles and oil lamps can be made using synthetic
fibres? Why?

W2 4: Gl I © B [T Uep He<dTd PRI M. BHTIATIRL F0M=IT JTedT aTiiar DIVl FaAT AT
AT, < AT IS BI?

Q 4. Use in wick-making continues to be an important reason for the sale of cotton. Name other occupations, other than
clothing, that depend on the use of cotton

e WIS Agd

Social importance of fibres

I ST 1ep fenedi anT e grgi=dn qUIEHTET ARATH BT BRI ? BRI GH SET SIbiedl Iusiiiadh
thar fESIT, Bl T ScTe BRUMN Seloidh, R, draer AR, Gaiud, deili+d, TR gare! 3Hd
STUT T SCUTEH, AT HfshaT, WRal-fasht JMmfr ST I Tdoies SR

Why should so many students in the country study the properties of fibres? A simple answers is: because fibres are
a source of livelihood to millions of people—farmers, sheep rearers, workers of fibre processing mills, the traders of

fibres, weavers, dyers, fashion designers, industrialists who produce raw materials for these industries, tailors, retail
and wholesale dealers of fabrics and garments, research scientists and engineers working on fibres.

14
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S, 3t uTfeeamyETl fae Rieuardard! anl Ue Age U ST 3. ST Hd o fafdy gerd s,
TR AT ST TARTD ST A8 YU Fe<d 3712, Ia1. JurEi, f&d AT STTon=A1 arcl SquITarS! o7
HIH gRATET IIUR DRI 18], BRUT A GHT IRG TIR 7 HRAT Aeebled [Adedded. I <401 $Teses 707 fSaamiies
der fehar Auraciiaeiies Homd arefivd Aiafdd fedr Sl TR 8l el

Secondly, fibres can be a tool to learn a lot of science as we have seen earlier.

Moreover, even though we have so many varieties of synthetic fibres, natural fibres still have a lot of value in our
lives. For example, we cannot use synthetic fibre to make wicks for candles and oil lamps because because they do not
support a flame. when synthetic fibres are burnt, they melt without forming ash. The bead formed prevents evaporation
of wax or oil vapours and does not support a flame.

Yolas gl Io igquarardt adte gedtan faaR & 39 3@l :
This activity may be extrapolated to explore answers to the following questions-

1. DIV THRY GeT STTedes ™A1 IRG HHI01 819, 37l 2 AL ATIUT U T ATENR YT < dTURa 3Thdl; ST ggTeiid

T S AT FAfesepT STdl, T e SaeI 14 <4107 8l g1 Had i uaref S¥ Sps,
a7, TRy ST BT IUTeRT 3fewdl. Bie! U=l JIadid, ST BIIdrdR IR Hishaidn aTuR &
T T ATOT A5 BT I chesed! ST T ST 1% 01 e T8 ).
What kind of materials would generate ash when burnt? Here, you can extend the general principle: the
materials that contain metal compounds and silica would generate ash. Most natural materials such as wood,
leaves, feathers, etc, have this property. In some cases such as processed cotton where all metals and silica are
chemically removed, no ash may be obtained.

2. BIUATIHRE TR TS IS 0T D07t G [TUTehTHIRITST F3H SR ? 7S5 IS HIT A cres 8T faorogrardt

I<TH AT BRI [AUTATHT 8 8T UehH e e ga] fehell W AeoTq 0l el AT, IRI8 ] GRAT 21 HReTl
3ATFOT YT ST AT RRR ST TSR TY0T a2 4. TS C, TN JEHIT WRERI SR g1
fOTaTT fIUTeRiAT & SGUITATS! U 65 STATd B, 73T dab! AThal 81T g ABAI. TS AR <l
U1 ST fRR BTN, U WRERIT 8T 3¥cies 1 IUGFd SR, A SNIIRIT ddesed] g
ST YU AT AT, T AT SR S ATIAI QIR IS TUETT 377 HoTge 3T,
Which fibres are easier to tie a knot with, and which are easy for weaving? Fibres that have smooth surface are
easy to weave with as threads pass over and under each other easily. But some amount of friction is desirable
even there to hold the fibres and thread in place. In contrast, if the fibre surface is too rough, then weaving using
their threads requires lot of force to slide one thread past other threads. Threads may also break frequently
during such weaving. For knots, surface roughness helps in keeping knots in places. In thread made of smooth
fibres, knots loosen due to surface smoothness. Thus, a knot in jute rope is much more stronger than a knot in
nylon rope.

S Ufehdl THSA Hot

Understanding the burning process
I ST fohdT SR UTIT Sae 81 Geb Jarcira Uik 31me 10T I1a e {1/ ag I :

Burning of fibres or any other material is a complex process and usually involves many steps:

1. UCH U ATECH : Sdoi fhdd, SUHS Yariiles YU ATHC 8IS 3P el Y TR BN, B
GBI U Y haT 5d 7avid i (SANITAT AIHTER 8 desd 3T ). JATfRIS UG STedrd a1
XU SffeASIHET B, 31T < dRYRAUT e BIITel.

Decomposition of the constituent substances: During burning, heat leads to breakdown of the substance
molecules into smaller molecules. These smaller molecules may remain as solid or liquid (depending on
temperature of flame), may get oxidized if oxygen is available, or may escape as gaseous products.

4. °ch eI faqel : Yeoied! Ueridies Bivrare! el f[Adeldy Sde [RUcdd drhel, IR al gare
focTesal a71foT aTg BRI, BIe yeT =T el ST, HIIANIS HegAIol STl [AdSG AT [GHd 18!, BRI
fasfigear seia AegaIord ATae g .
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Melting of the constituent substances: If the melting point of any substance in the burning material is reached
within the combustion conditions, it melts and may start flowing. In some cases, such as cellulose (in cotton),
melting is not observed during burning because cellulose starts to decompose at a temperature below its melting
temperature.

SITPASIRRT : RIS SUGE ST YA SffeqST12i AANT Bl éivllrc?ﬂs“lqnw qam‘ SEINEINICS
SHTRASTT qRET ST, SFUTTA UgTe GRREUN dTeR TTHe) S (S H,0, CO,, SO,, NO, §.) 37Ifor
?ﬂq Hlkjj‘{‘l‘%(’l ‘1(’)§C24IILII‘{1"I \HICH‘IIS'g\": dYIX gldld (w Na, 0, CaOo, SIO g. ) _HT\HICN‘IIEQSITJI CO fhar SO AT
CJNal‘Gl‘ilﬁN YT 8IS fblﬁll"lc’,, NESIES S@ll‘il WWW

Oxidation: If oxygen is available, the substances available combine with oxygen to form oxidized products. If
the supply of oxygen is sufficient, the non-metallic substances may be released as gases such as H,O, CO,, SO,,
NO,, etc., and the metallic and metalloid elements form oxides such as Na O, Ca0, SiO,, etc. These oxides may
combine with CO, or SO, to form carbonates, sulphites, etc.

3fferen ATfd TS

Suggested readings

For a very good review on different kinds of plant, animal and synthetic fibres, this book is a useful read and is
available in Indian Edition (burning test has been described on page 35). Sara J. Kadolph (2009). Textiles, 10th
Edn, Dorling Kindersley India Pvt. Ltd., Delhi.

For a detailed understanding of the structure and properties of cotton fibre, this book may be read, also available
as a soft copy on internet. Philip ] Wakelyn et al. (2007) Cotton Fibre Chemistry and Technology, CRC Press,
Boca Raton, Florida.
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