Vigyan Pratibha Learning Unit Twists in the Fibres

LU 8.6 Twists in the Fibres
gar N

Overview

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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Minimum time: 4 sessions of 40 min each.
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Type of unit: Laboratory
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Unit-specific objectives

(i) To identify materials by macroscopic characteristics and correlating them with microscopic or
chemical characteristics.

(ii) To identify fibres through controlled use of combustion (this test can be extended to other
materials as well with suitable modifications in design).

(iii) Learning to use a microscope to observe fibres.

(iv) Relating ash to metal oxides and silica, and oxidation of non-metals to gaseous products

(v) Observing (qualitative) microscopic and chemical differences between fibres.
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Links to curriculum
JRIRTHAT AT

NCERT Class 6 Science

Chapter 3 : From fibre to fabric (March 2006)

Chapter 8 : Cells - Structure and Function (March 2006)
NCERT Class 8 Science

Chapter 4: Combustion and flame (Nov 2022)

Chapter 4: Materials: Metals and Non-metals (Jan 2008)

Introduction

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.

T JNSERIT AR UG<H! Jrales] RIBTIaT SaSies Bl ? AT AT TehId, Sao5 argofl 1for geraai

AT ATIR B AT ERT SATBRIUTR ATE .

Did you know?

A thread is not a single fibre but a bundle of fibres. You can see this in Figure 1.
SRTT FEUTS! ] TG 371<h AT [T 3T, & AV FHGT 6, IT. Yeies 377l 18T,

Figure 1: (Left) A cloth s de of threads. (Right) Each thread is made of sevral fibres (indicated by arrow).
STl 1: (STAIBS)BIIS 371 1] FTcios SR, (SoTdIbS) Hedld &I 3P TGUIgT T3 e3T 3Te.
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Materials required

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.

Candle, match stick, beaker, forceps, watch glass, water, tray.

Microscope, glass slide, and cover slip.
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Burning test for fibres

AT Sa ATait

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.

BITS ILNIe Toe YIATH! g HRUYITS! AT S8 bS] Silea YTedle. T <] §8gD
ST AT IR AT BHRAN. & A STBATIAR DIEl &1 JebT=MI (8 d dx [Ig[ SIdre.
MUK DTSl SR fASTuaTaie} Brel Bhie bR e T gral Jiiges fdad. grgr
R A1 UIfEe] TR SlocsedT ST Yies fag Al i1 Ig dIeiH1 Haaedrd forel gl TR 8.

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.

Y314 fhal BIehx ATARY YIS 9 ST ed ¥ idTe! IRF g7, YR AT SASIGT ders! 1 Gud
HH 3. FHBE T 9N TSR M3 d BeM MMBRT J 9. AT AUGHTR! 8ol Hedd fohdr
foR=dr A, FE<aTd MY FForST YT & STo6d AT AN STTedcdTaR. STAT a1 Ad!, IATRIRET a1
.

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.

P (AT gr1 & YIS 911 A0 A0S €11 ATeATIe yeh Jedid. risias Jard
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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.

AL/ GARGRY : Saes argoll BRI Blesll T, Teesed] SR fehdT STeaunT=T SuRI 21
d9e R VB1. UCaores dq ATSETS[AT BIoe! b Tl BIel g, GU Tax+ SIedld. M3 USered] o
IRIR |1 AT el ST SATS[ETS=AT R Jh T BId. JTB R TETel S8l SguraTd fdhar gaiHed
q7oft ST SaT 3T RS TSI IT YTUTe U oses <] g&dl.

Fibres under microscope
geuesitare! araid Frileor

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.

FRIRTSAT G W1 S0 S HAT Al ARISET STTed! SN, & YeaIRgTe! JATIedTes] TS A,
SR AT B il Job Tch (Tt Uil fohar orofl 92 aiean AreRIgER) AT d B Ghaos
3Ted, IR ORd. il B (sl e, B ARM) TalbR, Giac fhdl Aafid 3y bl
QTS , BIIATT TG (3T AU GRS A dT) PICWe IYDdIbR TH AT dgar G
GG FEST 30 WYY g Fbdl. o Il YSHHT Gl Fsdeid AFdl. Taid
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.

P TJAT BICOT FEAT GYBIDBR ] AT T YT S AF<]. SATIHATY AT TAR HRUATATST
AR T st Areaidgd 0ie Shoies S, TATIATT i o TIR HRATT 5d AaATS
TEAIRS (YISHR) UHTH faTeal ArAMYT A, Tes P gl el WS BT UhaHH

3. TR 37T TGUIG IToedT YTITHETeS Tl Tl SIS YT 7R

Polyester 1§ Hair/Wool

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.

3, BIBR ATIRET AT AT BIeoa 81 aoldR Gl MO YEHN JdisT=g dquer 93 Jo7
P GTYYeT TRERIT a1, X2 fhdT Bl AT Teal YSHNTIR BEGslH Wdes [N, I¥g JiaR
faRSTen, W1 fdhar SR Afe PR BT AT Ggais Wdes ¥ Bl DA, IS T G
Gergare! fAquardl aagdr &H 8. A1 9ad dgdl YSHNT (TR $M dqedls) dTel Ble
JIIRITHR fhdl aRIR BT WRERI B 2l

Q 1. What differences do you observe between the microscopic images of cotton and polyester
fibres in Figure 2?7 Are there any other different features of these fibres that you can infer from
these observations?

wa 1. a2 Hefles 1gd 31 gifosuver Iiedn dgAed GeraRiiare! BIvd BReb fage Idard? a1
FRRISTOIT TFRTeT AT gl JATURE] BIaT diTe] IRl SITuTaelt e d 1?2

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.

T Tl PRI BRebIhs fdenedid Fel dges Sird, AT e aRles T2 [aaReT 3. Ao

fenell GenaaliRaTa] T TR®I UTaciics, 312l 3UEl 31Te.

Task 1: Known fibres

Qﬁﬂ 1: RFEa o

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

HIERUYU 5—6 HHI. Sig Fadl (HIIATT) G Geb qebel AT UifseRex (fhar Ivare! HiM g

S, AT [T 3Afehesle) GTvaTa Ueb e &,

1. 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.

TS GRS g T Sl R0 1, i<l Hifcrdh JUIer S IHeaRIT, I 311101 T2
S b @RERIA AT BT, ITa] Al BRI

Fibre Observations (Shiny/dull, rough/smooth texture)

ST FRYEl (FHBER/ RIS, WRERI / 79))

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

T ¢ &7 JATIOT AT HETHE e Hora<h ST SaT. SH oS groft ¥R, 17T Hora<i Uedr.

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

EEDIRRCIEI Yh g g :'?ZII%I Udh T $1§|'U'|_Gﬁ‘ﬁaﬂ\fuldﬁl\ﬂq00 A& YT USdT. Y STedd T ATHT ﬁ_\Pf?ﬂ'UTEWT
3ol gdies dacara FRIe0r Figar. grm guiqyl Seedar Aeresell IRg fhar /ol (R1@) el .
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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.]

[raem=/FeRERT : Yeosedn SAIITgH fdhar STaum=aT ST TR dde §R JET BRI BIe! g Gu v
ST, TR YSITH Ueeied o UTvdTd g8dT. YSoios A $akal B I, |
Note the following observations for each fibre.

TR g FRIeT0 Yeles deand Aiaar.

Sr. |Did it melt? Any smoke? [Smell (like burning |Ash/ Bead formed |[Afterglow? (Yes/No)
No. | (Yes/No) (Yes/No) paper or plastic) 19 / 91l TIR TS | fosre=or 9a R
®. |grfdqeesr? (R FEe? (9N (P / iR D AT 77

(B / T8 ER/AE) | STSeaTIRET)

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.

JATSTETT BTe! el TaoTd de! 37T 9] SITSvATa] I HRIe. U TS ATET BIVATH] AR
3. U YehIdoo! €RATe] Udhd Jebel SiTe AT 3fefge fohdT qul STegeses €T arudTe STehl.

3. 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.

UHT UedTd AT guil =11, fosenst Uu==an |areream= urolt Sieserl &t fedmerd 3T, o Ugl. 31dl 9rvdr
5—¢ 99 919 AR Sdcsed] AR fdhal ATATER eThl. 1-2 e oi9r. TR STesedt Savmd 1-2 o4
digedT faecaaax fhar Mear foeaaar erehT T Sivr fSead BRI 39d 956 grdl, o Ul
AT STIUHE] BT G3lhTal U A fdhar e wR gog <TahT. Id umofl d@edmar o FagHl

EECERINRENESIGE

Sr. No. Thread burnt Ash + Water (Neutral/Basic/Acidic)
HHID STB 53T G R + Yol (SETHI/Tcherl/Trasen)

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.

IS HATST digeT MT (3T, Sl f3eHd BRI =Tev SR He<dld 32, FAG, JHHS Udhd
THRET fIeHE BIE 32, TR AT @R g1 JbRT fead drEr drdal Ud. Foar foeads
AR digedT feHaHe BRUIRITS] Al Hediedl eI el fosewsd gsar, W 3 digel 8lge. 8l
digs] feHd aroge g =1 AT d1URT. 372IE bR digs] feHd drre ol fScadqe wyideid
&Rl Ydl. digs] fead ieho M gedi, JTEl W 3T 85, 8 3T fe5eHA v g &1 AT

CC-BY-SA 4.0 license, HBCSE, February 2024 6



Vigyan Pratibha Learning Unit Twists in the Fibres

TR, 7o} ST, e edT fhal SR 318, § Mg uIITS! Slel bR dige! g a1 faead arg
CISESIR I

4. 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.)

J¢ QNI T YeaiiRaTe! ardid FRIE BR1. RG] S1$H A8 B, AT BT gdisid 8l
HUSIET JTIRY BT M7 &=l dYoT UIEvARITST a1 HTA=dT HUITeT aTuR Hid 3T, 313 YR URIyH
GeHcal Y BRI,

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.

AMRIYYT 3T <iq] JEOTRIRY Y Siigd gRT g1, Sravii=dn fdhan fesesmean Aeram armiies g
o5 DRI, TN Ueh I WA A BRI ATV HTAUSIAR TS AR H@RIHY Sdl. 10X TR
g gereRidres] fARIeTor R, SR < g I TG IR braug! et Srorvardre! <l qrige,
SITSATST AR e fades, 3 BRI, I lep M1 hraugiciies fohaT faR 0.5 HHT. 18T, Irdl
BT BT

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.

A UTEH TUTHT. AR 3-4 T YhH HraYSIar o AR B AT IRl Ji=r Fieror o=,
QTSR dgdl STel B fhdT SR 3118, § U]

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.

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.

qETaTd FEUIS] Tqf FBUTSl ET AR, ATAR U] WR Sadral e, Whdba gedaaiel Jadid,
faeneai gereaiiars! e gr draugiar STedr o Uhd g WEYU UTg ABUIR AT (Hre)
e, I Ul JeaTw [HTTdhs AUIRT Y131 IRIST ST Al ). Res faermed =T aramargT oq s
PRUYMNTS] Heddl RS gsd. el Hrel el gfeeaier geaeell sred 3rdlies, d) il
GG BIIUS] SH FRIET0 HRUIRAIS! ANIG3M BRI BHIh. Dlal dal fqenedl fmRarelt daw
gasld HU UTg AT eIl BRTS Bl AH dgal dleoe Uit e, fqenegi=) i SR 3R B3mar
i boyes 3T o faenmefl arfl srgar g arehard.
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Figure 3

3t 3
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 2. IRl geHeRi e dfeoiedl agdl Sirel gul BidivR UhHHT 3fTe &1 Heg9RN 0T S8l eIl
T SIISHE e 3ATE BT (B UTEVATATS! JFale3] BIaug! el Gebl SIbTURIT E=dT Clbudd ARabrd!
BRI)?

Q 3. Do you observe twists in the cotton fibres?
U3 3. TRTAT 1T A9l Y [GHe 617
Q 4. Do you observe folds in the cotton fibre?

U3 4. TS IO AJHE LAY TS TS vl faded B1?
Q 5. What can you say about the thickness of various fibres?

3 5. Ao el SIS JreTesl B dred ?

Now sketch the shape of the fibre observed under microscope, and write its features:
3T GeHa=I T UTfeered digd 2 srer aifor i afires feser,

O O

Cotton (P19 T eih) Polyester (YIfe5QReR fehdT H3H)

Magnification (qe=ierHa) X Magnification (q&-ierHa) X
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Fibre Fibre description (straight or twisted, transparent or |Are all the fibres same or
eiq opaque, uniform or variable thickness along length) |different in shape?
g 9UiF (AR®/ DR, URE2ID/IUREIID, FEIWR [ Fe g ATHR UHHRET 31T DI
UhEHI SIS/ SIS 905) CRCHEI RIS,
Cotton
el (1Y)
Polyester

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.

BHITATITG q7osed] ol NI Ul GiIHR e Teod] fSehTol SITST deTdiTed! 3T SMTIOT dTaTeoT dHe]
B SITST dTdITeb! 319 2. PHiH GRATHE] QUl SR el SISl UHHHT T, Td o] TG
SITS! UhHATT 3. 3Pl Pled ST gl aFd o XACudiasil Uhd dqel MHR AT

IR IR et hfed Herd.

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.

JAT AT BIShes FH TT ST i BIecsedl Fell d8d B TqdT (B YT e fRTa<as
o) 3 BISuATEl T NI

Cotton/ eIl (TqH): Polyster/ TIfo3UReX (HIH):

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).

T3 6. GAZT FRISOI=AT YR, aeRueior dq (o) 30T gifesgeex oq (H) It PIv Iurerd

BT 3MMEDS, of FI?

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.

Y fqemeath dqe die gar fdhar T, Smel, &1 Jfaea At fofzo, e ome. ardds dget
URG3Ih/IAURGID , H/ERERI AT Ulfeored] $ax di3ree fosgior ruferd ore.

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?

W2 7. BTYY fdhar el eyl g urvdT Ao edrar (Seasel/iehedl) ITugrd Jured deoidrd. Ig
ATfeSULER U [HeTeroll IRT 3T HIUKITE] 9803 QIRIad ATe!. 3R H1?
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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.

B fhar Gl amg™ed g A, 3™ g Sees [l IR Afadrgs fhar &R g7, &
3ffeRITSS UTUATd G TS o UTOT STeher] a+d, 31T |ae I fqeneai=it Sirevr, sfard omg. I riie
&1, TN . U] grgi=T SWIdT faes! 1 < fadesdre Mfor ATurRg gax Tdie agariRe i 81d,
S qIUATERIER BIVRITET SIHTHAT B ATe]. WU fadeweses Aol UTogT=aT HUahid ey ST JTugT=T IUTerH
EECEEIER

Task 2: Wool/hair (animal fibre)
el 2: BB / B (MO <)

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

T BIbal GRT (ST 4—5 HHl. Si) fhar FsITe T b BT (BRI G BlIbRalcs HUATEl 63

31 AT G el Bl

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.)

il 1 THTOT BT ST STTGBT SATIOT & A RTeh T P4 3Tg, o T
(AT B STHATH 3RS BBl fehdT YU ¥ &1.)
How did it melt (smell, smoke, afterglow, ash/bead formed)?

ST BT [ITes e (AT4/SY 3151 D12 GR T 17 ST fASTed TR X1 Y R et b1? I13g feba
Hoft ferAToT 3170 61)?

Ash/bead + water: Acidic or basic or neutral? Crushable?

%9 febar Aot + groft : JFerdT / e fhar Seri=? fersdr s BN

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

il 1 HEY HeITIHTY YTATIRE <] dTeb] DR JATOT ol Gera= o] gl

O O

Fibre (A): Fibre(@:
Magnification (TEI=&RdT) x Magnification (GEiI&RdT) x
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Fibre description (straight or twisted, transparent or opaque, uniform or variable thickness
along length)

g g (TRe fohdl Yl 3RIes s, URG I fohal JTURGRID, SIaIHR ThdATT SITS! fhdl ST SIS

Are all fibres same or different in shape?

e TG SATDBR YHHH AT DI dITAIRT 3TS?

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

I AATE =1 B aR aoyed e 2 M7 3 A1 Feraied faspom=an aRrseariafiaRes dgt Srel dire! dfines)
fereneg AT fayg Frapard. Wl -1 B fqeneai=) a1 =g+ gehn oy e e gedeaiars]
qifgosolt dfdrseal v@re el aimed

The science behind the burning tests

SI&+ IrEvHrhe fasm=

Now that you have done some burning tests, let us try to understand why plant-based, animal-
based, and synthetic fibres burn differently.

3T HTET G SIS AT Bl TAIAOT &R, AT &R AT HIH €T dTeTedT GhTY B
TGN, B AT FHT 6.

- 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 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.

- RIS Ae (BTYH, ATST, Wi, S 3O qNT) AT FHIUTGR AeGA S AT d B
ST |3 i BIal JATd ffeseT a € e (~0.1—0.6% TRJAFIIAR) & (~0.5—1.2%
RIAMTIER) 01 BI. & GRT GIRIT T g BET SN STadled. Steal SAid fdeid, AT QT 3T ol
Raforent SMfOT erTcyet HYA ATTT BIGRATIHTO YBIRHA fdTe. STASY Socses] R fhar IRg o€
BId, T &1 UBTRIHTIC HHIBHT BId SIS [aeicl AT 2AGST IR Yehe | e

- 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).

- HM gAY Ay Rafese fhar o1 AT, O 98T B, ARGISH, o AT FrIgreTT
STG] YU T3] TEIRGIUNGT TIR He3 S, & GRT BH IS fadedrd. ®uE o
SIIIHIR €Re3 3T, o fadesdra Mo Qi fae . $id g/l Siieed WYY SWIET HEio gid
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3!, IR gR ferHTor Biel fdbar 81 A8 (YRTa T IgaRBIHE RT3 Blaed] YHTUER fTchg
3. BT U1 S5 SITedT Te WUIOR Ble SASATgSHeY BId. ATH HIe-Td TAT HRYR ST
AT AU SASATHINAT 3ffrqoT HH gedl. IRV JfLae Soeses blaTd BT AT SR Haedid

T gR TIR BIl).

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.

IS I (SR, M) & TRIAIGT (PRISH) deres FqAT o ST TAYe Hies garel STedHl

STET IF AT, ARIRT a1 AT,

Task 3: Unknown fibre
Heil 3: IARfra arm

1. Take a thread of unknown material. By observing this thread with the naked eye, guess if it is a
natural or a synthetic fibre.

TN R 9T 4—5 1. ST bS] BT, TaT Slodi=1 re fAR1eror o1 31for a1 Fafies

Sr. No. shHIh Observations fAR1eToT Natural/Synthetic T B/H >

2. 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.]

il 1 AL AIRTTITHHTO] ST Sae+ AT01 BT 37101 Al RIS B I, T iowl.

[HTEET/@ERER] : YTosed] SAIUTGH fdhar STRuI=IT AU 31 ddae §Y 8T BRI Hlal o Ga TR

SlddId. IRV Ys I UC ool ?iqLHUdICI gedl. Ucoio) ?i?t[sd‘iﬁl P ThT. ]

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.

T TFATHS U Dhalfd faemell srgayul grT 3oy ABUIR ATelkd. e fqenedl a1 graie diraire]
T ] AABTd. AT TSIST f[TeneaiamgT ol ST I, e . fhdd e anT Sr4 ais, ik
Poses el T AT TS BIH WYY ABN. WU G JgHUl Al e IR fafdy

U] dXUT, IRV S,

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.

UehT TR T 1ae T Ui hoses AT, TR S Arauiifes M ST sy fre 2rehard.
N T G Geraa el UTfe e, arvdTe [ eses diTdiTes o FeSl ST AT,

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.

ST fhdT qraRoIed PUSHicies oq 3, IR Al (T WA, fRe5aT) gedasiiare! 41 dquet
3TeTE dTe oy Frehdll. T 2 AT, T 1T fdbal BTos gTuRTd.
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3. Separate the fibres out of the thread, as done in Task 1, and observe the fibres under a
microscope.

il 1 HE HATTHTN STITATRY <] ATTeb] BT AT Geraares! FHRieror .

Sketch Describe a single fibre Variation in a bunch of fibres

3Tt Q] S auie BT SEIRICURICAEER]

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.

G : JATDS Aqr eI YIAT YebTUET ST < ATeId A1, § T, JqeAN, JrTal alel JHRel

TG JUTER TR T, ST e SR 1 AT 7ol TIel, JraTes fHeg Frahard.

Based on the above tests, try to identify the fibre: The observed fibre s
because

IR ATAUITaE ST SNBEUITAT e B] : FFRIET0T dBosest e 3N PR

4. Paste/staple a sample of the thread here.
A grgTET T fadhedl fhd1 Tues .

Task 4: Fibres and Society
el 4: TR IPOT AT

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?

T UTed U IS G W@y A 9, IR T8, UL MYV S 1T IRl AR SR
BB SUTSTIIDBT AT, ATAT fATR AT Dfdd hehesl Al

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?

W2 1: YU UlfgesedT dgeal MR O ardiargd adesed] a¥ (PIUs, °rl fhal TIR HUS)
STSTIRTC T JATI0T I WRET HRU Yl DIUTHIUI Bl SIS ehes IR, AT AT bR,

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.

U3 2: AT STa@urded] HIIT QT gl HH 81d 612 eI, RIT BITh 0] 9], (H1IS,
SR fhar SR BIE] IK]) T, ATHGE] JFRTAT Blel AT Ises BI? JFeT] AT JFeIT, AU
IR TR HRUGTT Y BATa ATSRITd Al |,
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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?

T2 3: AU, AT fad JRATST SITOM=AT aTelt i3 SraiarRgT gadT Adies B2

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

U3 4: ‘a|é| SECLYN %’ Cbllj\‘H afﬁ é Tdh HEdTd hINT 311% Cqu‘HILH‘{i"I U] {idIWI CJICI“I'CN hIUD Y[
AT TSI AT, o FIAT IS B2

Social importance of fibres

g Id AHATTS HEw

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.

NI 3 ieh qenedl gnT avra grai=an gl JIRITH BT HRAT? RO 91 SIE] SIbie]
SUSHIah ATe 3178 d. ATBII, HSUTD, GRITER HishAT HRUN BHIR, GRATE] TR BRUR SB-HIS

TRy, faureR, Y, B3 fSSmae™, el ATar™ SdTes BRUIR SENd, R, dros @Ry,
A3NED, D, AT SATE! 3D SV gRITd IATGA, gIArdl Uihar, WRal-fasht nfor TRt arq
ISCICECGEIN

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.

TG 1T YT Gry fae Rrpvardrs! e dg Swies Jled. IS B gn fafdy gere
315, TR AT ST HR e ST STl YU Haw 3MTe. I&1. AU, T Jiardt SHom=at arh
FIGUATAIST AT HIH GRATET GTIR BRI ATE1, BRI o GN IR TIR T DHRAT Al [IeTesare. AT
AT SITeses HoTl feaTelies et fdhdT AvTeiHeles JorT aTsfivae offafad sRieaT Sad TR 8Id ATel.

This activity may be extrapolated to explore answers to the following questions-
el gl Suv sfavarard! alie ot R SR 39 1wl -

1. 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.

BT TR YT STeses SRAT IR 10T 81 2Thd? Y 3MTYUT Udh FAATIRUT < dT9<a bl 5T
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geTITd GTt g JATOT RAfesehT ST, T UQTIi=eal ST J1-d (|01 §il. g1 Had i uaref
SN FPs, U, U9 el 81 ureR eadl. HIel USRIl Jedid, S IR RIS
fshie aTuR dHa ATARY &7 MO FAT3ehT ATeb! dhoyes! SIS TN SAS I - f+H107 81
e,

2. 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.

BIVCT bR IR TS YIS MO BV GHT fAUTBTHIATST SH SJAAT? HS SHIT 0ol Grl

fUTogTaTdt S| SRATT BRI U & 8T UpHebieal aa fhdl Wiey AeoTqul e Adid . IRIe!
YT I HRATHT AT TepT ST AT FRR ST ATSHR TN a3 H . IS, TG
JEHTT WRERI AT GRT [JUTATHT [JUTehRiAT €1 SSUATATS! U G635 STaTd BT . 33T dod! Aehar

g g DA, TS ARSATIR T el ST FRR BT, T WRERIT JSHNT ¥oies 8 Iuga]
SRAM. A% GFAIGA gl Rl ST YSuIrdl Al 3. FUAT Nl SR 16
ARG SR TMSTUET 37fereh HoTee 319l

Understanding the burning process

SIS UfehdT WHS[A °Ul

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

I Sq& fhaT SR U™ ST 1 Geb IR HiehaT 31Tg 31T AT 3feh fehar/c Trg Iard :

1) 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
liguid (depending on temperature of flame), may get oxidized if oxygen is available, or may
escape as gaseous products.

HCh YgAid AYES : S [shdd, IUHS YIdicl NI fTHST &l 3dh Ba U] IR

BICId. & 38 N XAy fobar a 37 Srdia (ST IR 8§ 3facig 3 ). JAffaqor

UG ST IT XU ATrRATSIHg B, 3=AAT < arg=auTel e Icllel.

2) 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.

Heh USIId f[Aa@0l : Yoo UeIiiies dIorre! uariiel [Aaelag Sao Rucdd diekhal, av di
ueTef facesdl 3TIOT a8 ST, BIe! yrieal qraciid ¥, BIIARIS oGSl TSI [ddedser el e
181, BRI fadelagea 3 Aegaiord sfaae gg Ud.

3) 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;0, CO,, SO,, NO,, etc., and the metallic and metalloid elements
form oxides such as Na,O, CaO, SiO,, etc. These oxides may combine with CO, or SO, to form
carbonates, sulphites, etc.
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SffRTSTHRT : iAo IUGe STy it sffeasral G 8le Aifeasiare yamef Tar
BIT. JAMRISTT YRET JFATH, JLTIHY UaTe] IRIREUT qTeR el S (S¥ H,0, CO,, SO,, NO,

$.) AT &1, TTg¥IG3T s ediang TaITss TIR B (ST Na,0, Ca0, Si0, 3.). IT Jieargsidr
CO, fdar S0, I1 IRERTER HANT B B, HehIge SATG! AT B19, AT,

Suggested readings
31 ArfeaTS

1. 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, 10" Edn, Dorling Kindersley India Pvt. Ltd., Delhi.

2. 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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