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Twists in the Fibres
Tl Y

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 (polyster) 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

The topic of fibres runs in NCERT science text books from Classes 6 to 8, with plant-based
fibres discussed in Class 6, animal-based in Class 7, and synthetic fibres in Class 8. The
burning test has been suggested as an activity in Class 6 science textbook (Chapter: From
Fibre to Fabric). This Learning Unit connects to these and other topics in Class 8 science
textbook (Metals and Non-metals, Combustion and Flame).
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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.
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Did you know?

A thread is not a fibre but a bundle of fibres. You can see this in Figure 1.
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Figure 1: (Left) A cloth is made of threads. (Right) Each thread is made of
several fibres (indicated by arrow).
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Materials required

e 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.

e Candle, match stick, beaker, forceps, watch glass, water.
e Microscope, glass slide, and cover slip.
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Burning test for fibres

TSI+ ATavit

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
fibers 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 very unpleasant odour, similar to that of burning meat.
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Synthetic fibres usually burn much faster than 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: 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 fibers 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.
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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.
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Figure 2: Fibres under microscope
e 2: el <ig
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.
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Q 1. What differences do you observe between the microscopic images of cotton and
polyester fibres in Figure 2? Are there any other different features of these fibres that you
can infer from these observations?

w2 1. o 2 Al 1q9 AT UIfesuRer A=l e gedaaiaTal BIvd BRd T Idra ? a1
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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
it 1: TR g

Take a cotton and a polyester or synthetic thread (like nylon or acrylic).
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S, AT e sAfshes i) arvaTan Us st &l

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.

1. IR% GTARNG gd JAT Sladi=l FRIE $R1. e |l JUrerd ST T RIvT, Ui 30T

Fibre Observations (Shiny/ rough/smooth texture)
&I el (THPER / WRE / 99)

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

2. TP ¢ T M1 AT FLNH Udh HOTaRi U} 3aT. SHEY TS Uo7 U=, 77T HOTe<N Ued.

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 [Caution: Keep your head/body parts away from flame
as some fibers burn very vigourously. Extinguish flames of any burning fibres in water; do
not throw them anywhere else.]

FHSIT T Yeh g 8T Ueh Cldh HUIEi <] ST oTae & ST Yedl. ST STesd SR [FRI&Tor
BRI AT YSTe3 el (+R1eT0r AiedT. T qoiuo] Sisear-iaR falesest X1 foban 7ot (J1) el .
[ATaeT/GaRaR]: Sqe3 aAravl BRI Dldoil 1. YSored] SR fhal STRu=T Gy 2
dde R &I, Uedeses i ANl BIoe! hd Fehl. DIal o YU @+ STdId. 3721 YThedl g
IR 1] A ohdT IR ATS[ETS=T avgd JHA BId. ATHNAT YT SelH agurard fdban
FRNTHEY UT07 ST SaT 30T RS TS eT™ IT UTvgT Ueoradl < gl |

Note the following observations for each fibre.

Sr. Did it melt?|Any smoke?|Smell (like|Ash/ Bead |Afterglow?
No. |[(Yes/No) (Yes/No) burning paper or|formed (Yes/No)
plastic)
@, g g fHeren?
RITET? @Ay T (@R /R EIESEINIEETUIERN
(& / =) IR D EI) UpRME  ifeet
ST TR P17
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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.

JfrscareTd Brel faenedi e dodt 3 91l STl YT $Rle. U RS JTHTd BIvgrdl

BRI 3. F8U[A UebTdo! AT Uehd bS] STTT 3107 3fefae fdham qul STedeses 8Tl UTodTe STahT.

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), 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.
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Sr. No. Thread burnt Ash + Water (Neutral/Basic/Acidic)
HHID B AT IR I + aTofl (STHI/ 3TeheH /ATl

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.

RIS HArATST et 3MfT a7, I8l foseHd BrTaT Aravfl HRU FEcard 318, FHM, JHThS Udhd
JHRAT fHTH BRIE 371, TR T [UR A1 THReA] f5eHd BRI Rl Id. fedr feseHad
AR diaedT fFCHEHE BRUATATS] BHI As< =T AR el foseHd gedl, T 1 Aide] 85 a.
Bl digs] feHd U g &1 AT a1uRT. 3R YR dids] fosead dre Mol foeHansy
[N BHRAT 4. dias] e sleho ML ged1, Tl I el 8lse. 81 el foseHd uTvar gae
=T 30T TuRy. aToft JIFeserl, STedmer! fhaT ITRIN *1Tg, & ABWUIRITS! &lel YR dids] g e
f¥eaT drTE aTaRar Jard.

4. Now observe the thread under a microscope as described below. (Did you know that
Antonie van Leeuwenhoek was a cloth merchant and had invented the microscope to
observe fibres?).

4. Y QIFTeATIHIO GeraziaTes! e FRIET01 $R1. JReTAT AR 3RIed B, AT BI g8l
B HUSA T TR BIT IATOT G FRIET0] PRUATATST AT GeHG2I a1 AT SIIAT.
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
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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.

A 3 <] JEBTARE Uehl SIIg G g1l Sraofi=ar fdhan e Areram grardies g
¥ T, TS Teb <] WY ATl DR MO BraUSIaR SH TaR hee’ivey odl. 10 X e
T S eraeiiares! (FRIeTor 1. SR g gEIuAT Id T4 IR braug! Rares! srorogrrd o
ANIYS, ATSETS[e] ARedA g favies, 3y &1, T Sl 3N Braugikiies fhHT 3faR 0.4 I
NHGRIEIEICSIRE IS

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.

I OTEH TUTHT. TR 3-4 A UHT HIAUSIIR S IS B M1 Rt T Fleror a7,
GG gl ST S fdhar ST 31, 8 e,

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.

HE<dTd FgUIS] < FBUTSl IR 18!, TR JAITAT WX ATGATAT T2, WD GeAa3i<dl qraeid,
ferenegi= Yewaairell 3R 9 Braugiar Sqedrd d U g WEYUl UTg ABUR A8l (Plal
qIaI, el qul e8] [T AUIRT ThTl G ST, 3dhdl). TS [Tenedi= T ararRgT g
GEHSARITS] BTaYE] SO FRIET0T HRUGRITST ARG DRI BN, Blel dal faenefl Fare! aw
gesIdl YT UTgH 372l el BRI Bl i I al Plcwe Ul e, faemeaf T SR v PR
i bores 3T TR faermeil 312l SIgHT qie BT,

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 may have to move the slide on
the stage to see it from one end to another end)?

TR 2. JHe! GeHGRIETe UTfgesed el SITST Yuf SididR UehaHT 318 bl HEGHIN TMO1 1! Srebi
AT STSIHE] HReb 318 BT (T USUATAIST JHBTA Braue! Aqedl Ul SIBIIT a1 IbIuid
BT FMTH) ?
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Q 3. Do you observe twists in the cotton fibres?

2 3. JrRT BIadTed AgAed Ui fades o172

Q 4. Do you observe folds in the cotton fibre?

U3 4. JRT] DITAT] TJHE ALTHYT TSAT TS or oAl e B ?

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

3 5. AT el STTSIeHl Rl b1 dred ?
Now sketch the shape of the fibre observed under microscope, and write its features:

Cotton (Tq¥ febar i) Polyester (UTfosqRex fohdT i)
Magnification (q&=erHaT) X Magnification (qe=ierHan) X
Fibre Fibre description (straight or twisted, transparent|Are all the fibres
?i—g' or opaque, uniform or variable thickness along|same or different in
length) shape?
dga 9uF (WR®/NIBER, URG®/AURGH, SHWR|Fd  dgdr  3MhR
THAAT SIS/ SIS 9563 THARET e Bl
I JAT?
Cotton
el (PTIR)
Polyester
TifesuRe

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

HTIATIA ITo5ed] Jell TIiHe] 07 SR T fSHToN STET dRTaTes! 3/ 371foT draTeedT
I B SISl dATe! I A<, P gAY qul SR Al SISl ThaHT 3, a9
T TG SIS YT 3. NPl Pled JFAT [Tenedi=l 3 i Y@ uIaS| YT
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CI MR STOT IR TR ST hisd BRI,

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.

o

JHT AT BIecses = UBT SO T BIeesed] ol qid P dgal [BHT YT diTeoT e
TR BRI T DI

Cotton/ Jcil (BTYHA): Polyster/ 9Ifosq%ex (H3H):

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. JHT FRIEU=T YR, g o (Gal) A7 gifesgeer g (HI) Jiet Hivrd
AR/ TUTERT T JMRHS T, o I ?

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.

39 feneaft dder die S fhar A, SIt, 1 giarad Arfedt 5oy, Srfard o, aResiST gt
qRE3h/ITREI D, 7S/ W MO uIfecras! sax afdrses fosgior sruferg me.

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. BIYH fba1 el graie g qroard Aserar. (Srasedl/AehgHl) qTuare ored geedrd.
R TR dqurg F@lcres! I 311 BIVIATE] 98 SIgad ATel. 31 H17?

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.

I fohar el araied g1q ST, 31 €I Slees Al TR RIS fhdl &R q9drd. &l
JifeRATSS UTvaTd FrI@edr e o UTof Jlehadl a9, 3 day A faemeaft Sireur, smféra .
YN BIROT 3 DI SIS [ G GG AT A I1ex gsd A8l Ulfesgeex fdhar oM
YR g1 T, YIfsUeey=al grgi=r ST faoft o d fadedrd Mfor g gar did
IR AT B, S UTUITERIER BIUIe! STHIHAT HRA ATel. T fadeeses FUll JToare] AU
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3T ST UTOITT I[UTeR IS csel TRl

Task 2;: Wool/hair (animal fibre)
Fcll 2: BB / B4 (0TS <))
Take a woolen thread or human hair (because real wool is also the hair of some animal)
and perform the following steps.
T BRI IR (IAQTS 4—5 FHI. Bid) fhal ATl U & &1 (BRI G BIhRadle qudr
B 3MMR).
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.)

1. il 1 FRATOT BT G STTGST ST &I AR Teh BT P27 31T, < TUTT.
(ST 3 ST 3RS Bl fhdT JTugTaT &% 1.

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

T BT faT@ st (aRT/ U JATSHT D17 R FTeTes] B17? SN fASeaT= R g U4 18! H17? I
feam =l ferHioT 31105 1) 2

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

I fohar qoit + groft: sreaserd’ / sty fhar SerfiF? Rredr Ao o= ?

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

2. Pil: 1 e HATIHT GRATARY < AT b1 0T <1 GeAS o] TBT.

Fibre (Tq): Fibre (<q):
Magnification (qe&=i&maT) X Magnification (J&-&T) X
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Fibre description (straight or twisted, transparent or opaque, uniform or variable
thickness along length)

I qU (R fhdl G A1, TRED [dhdl URGIID, BIHR UHTA SIS fhdT AT
KIS

Are all fibres same or different in shape?

Y g TR THHTT TS Bl AT ATe ?

Note that students can see features that are not observed in above pictures of wool,
polyester and cotton above. Make sure they draw features that they see under the
microscope and not what is shown in this unit.

SHUIT T AlG BT DI Y0 SIbR, YITAUEeR, Gl 3130 dgdl o faosedl sied. A1 BIel dost AT
FrATHE gl Brel e [Temeg[r SvMuiR A8l . Uq 89 g eda3iare ! qrgarl &1 o1 dgdr

AR ferenefl urg Freard. A feneai= e gereaiare nieoia! dRre Y@erd! e,

The science behind the burning tests

SIS AR fasm=

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

3AMYUT HTET gRITAT SaS Aol BT, TATIAST &1, TSI €T 37101 A GRT RTATdT ThR
DT ST, B SATI0T FHGA U

- 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.

- JAAIST gTIHE (BTG, TN, a3, S AT IAGTST) HISAT JHTUNER A SIS AT o HEol
STes<ITel. AT i bre! JHToNd RifesepT & €1 ST (~0.1—0.6% IRJAMIAR) I/F (~0.5—1.2%
RIAAIFER) 401 8. & gr iR WA g S8 Sk Siedld. Sl S fasid, de@r @
35l Rafosent STIfoT et AP ATesedT BIBAATIATY FhTRM [T, SIS SIG o eT 8T
fohar I o€ BT, THT™ 1 TDTRHTAT BHIDH! B SIS T 31107 31T IRGET Yebe | A

- 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).
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- P IGHL A0 RifoyeT fdhar erg T, J 984T B, ARSI, JATfRAST AT FRISIST
SATE] FLTIURIT 5] TEARBIUNGT TR ey S, & GH BHI ATaHHTe] fadedrd. B o
SATAIAIR ERes 3T, < facTesdal 3T1oT i faere gk, Hid 8Tl STesedT= WYX Wl {HH7or 8l
3!, T GR FrHT01 BIT fdhar 81 AATE] (YRT YAV TEARBIHE RIS ] DBleTed] THIUER i
[, BT YUl SIS S AT [UR Bl SIAGAgSHE] BId. A HIa-Td JHAU WRYR
AT TN AYUT STATDNAT RIS BH! TSl TRV 3fefae Sasesed dbla-d BUl AT 3%

Heda qeTA e gR AR BIAN).

Animal-based fibres (wool, silk) are predominantly made of proteins (such as
keratins) which burn with a very unpleasant smell, similar to obtain from
burning of other proteins such as meat.

TSI g (BB, Y3 & TRARA (1SN T MM o SToarl TRAg™ Aikie 9
STSTT STHT I A<, AR dr9T SToddTd.

Task 3: Unknown fibre
it 3: IR 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.

1. UETE YR grgTe 4—5 HHI. Bidral Jde] &1, TIT Slodisil grd FRIeror 617 3ffor af

Sr. No. Observations Natural/Synthetic
HHIB Aeor FANTH/ B

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 fibers burn very vigourously. Extinguish flames of any burning fibers in water; do
not throw them anywhere else.]

2. Pl 1 ALY WIRTTITIHTO! ST Sqe5+ aravll T 3TT107 AT AR TP DY P, & ATebl.

[RTaerm/EaReRY: Sqe+ Aol BRI Hlesl 21, YSoredl A fdhar Seum=ar dquryT 3
dde R &I, Uedeses i JATSETSIA] BIoe! b FAehl. DIal o YU @+ STdId. 3T YThedl g
IRR AT A fhar e TSETS[eal a¥d JHaT BId. ATHRAT TETE Sl agurara fhdr

gRIaed) qrofl STares SaT S1fOT IRS TS A1 UTvdTd Ueoel < gedl. ]

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 grAThS UTgd fenedl oyl an 3y IHUIR ATeld. R el a1 argrest derdied! A
] e, [eneatag il SR A0, SUfer 31me. b e gnl S =M, Ufshar doses Jol
ST GEHeR T UTSdTT Sl i HIYg A, U G DYl ANl 345 R fafde

CC-BY-SA 4.0 license, HBCSE 13
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AIFUYT XU, TR 3.

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.

UhT GRATT JAAHIAY A BT Phosed IS, IR Ao draviiges MY Sldpue Fepy g
DA, TR A1 T GG AT | YIS o™, S aTd fAsiaeses diTdiTes < HEol STl 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 fehdT TR o5 e HUSHIIISS < 3RIeH, R <l (YU WG, faafaziia i Ry gereaiare|
I U 3T dvTes] fayy 2rehell. T 3 AT, T €11 ey hToe dTuRTd.

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

3. Pell 1 HEY DITIHTON FTITITRYH <] dTTeoT HR7 TIOT GeraiiegTes! FAIeor .

Sketch Describe a single fibre Variation in a bunch of fibres

3t LEIRREEREEN SRERIRCHNCIRECI

Note: Do check if the thread you have is not mixed (i.e., if it consists of more than one kind
of fibres) and hence may give properties of both kinds of fibre, such as giving both ash and
bead on burning.

GIT: JAATHS s U TebTUeTT SR <) AT 1<l T, & TUTHT. T, BTl SIe! ThRe]
I UIeR BT ST Hesdies, ST g STTecT=iaR g 101 707, Givel, JraTal e .

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

because

NI ATATITIRa ST Moo v YT T : FFRITOT s osT &R I8 BRI

4. Paste/staple a sample of the thread here.
4. I gTITET T Al fdhar LU Bl
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Task 4: Fibres and Society
el 4: T ST 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?

SATIOT HESTT & TN ST dideses BUS araRal. U U8 U AIATAT gFATd W@y A8l
3FUI, IR 3. R ATV S I IIIRE] TR ST Blebial SufSifdeT aresd, arar faem s
PIeIad Byl L.

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?

TR 1: AUV RS> el MR o graiaRgT adcied] avq, (H1as, °nl fdhar gemmaro)
SISTRIS ST AT T WRET U il DIUDIV Bleb SIS eres SR, It ATal B

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: I STIQSUME=T WG UETer dogal A 81 617 3RIedT™, TATURL BIUThI0red] aw]
(P98, SR fhal SR B8 9K]) AN, ATHGH JBTAT ARl 5 D127 eIl AT JHT,
UL G TR HRUITAT AfbAaTed ArSaard Al |

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?

3 3: AU, 5T fd AIRATST SITOMAT ITell = SRATIRI e Aches, 3 BT ared 1?2

Q 4. Use in wick-making continues to be an important reason for the sale of cotton. Name
the professions that depend on the use of cotton in wicks.

U3 4: 9Tl §I907 IT HE<ared] BRUMATST HIqH fdbes1 SITdl. DIYATIRLT g0m=a1 elredl aiciiar
DIVTRIVIT HTATY AT AT, I AT g3 DI ?
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Social importance of fibres

A AHITS 98

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.

YT SIS b faeneil grT avre argi=ar UEHET R BT BRANd ? BIRU ST BTl
SUSHAdD AET 1T 3Rd. AddNl, HeUls, TFIiaR Ufshal HRUR HRR, gl TR HIUR
IFEF-AIS ATIRY, faurex, TRY, B3 fS3mI™, o=l AT ST HRUR SeoTd, R, drosm
AT, F3NEH, TATD, AT ST e SIUT I ST, STt ufshar, Wxal-famT snfor
SYAN T TcToses AT

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

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 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.

3ATST S gl fafde ghRe 3 ey, aR1 ATYed] Sia-Td S afid grair sl YU He<d 3Me. Jal.
R, fad ATATST SHTOM=AT 9Tl STaUITATST JATYUT HEH GG 9TUR DRI ATl BIROT o SR IR
IR T BT Teebled [AcTosdid. TG FHi0 giieyes 7ol feadmiies dosrd fdbar Huraximeles Joma
e AT ST ST TR BId ATel.

This activity may be extrapolated to explore answers to the following questions-

| eI gETal SN vt adie Fedtan R a1 3% 3wal:

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.

1. X STe6es] ST DI0TC] ¥Fq=aqrd gered 01 819, 2rebelTal ? I AT e TR < d19a
Fhal; ST YSTATT erel HgT AT RAfesepT 31T, T YT =T SaaIg Xg (FHior gil. age
JIg T4 uerel ST Grgps, U, U7 geard|ed 81 Jured e, dlal yariieal qedid, S
BIIRATAR AT fshgTen gTuR s TG o7 A7 RAfe5ehT diedl hesed! e <red]

SIS G 0T 81 T2

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 fibers, knots loosen due to surface
smoothness. Thus, a knot in jute rope is much more stronger than a knot in nylon rope.
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2.

DIV YHR &1 TS TS SH FFAT AT BV &1 fIUrBTHTAIST araRe I ? 9
USHNT 3RTc5es GNT fAurvgTard] S SRATd BRYT [JUIdET & 81 YhH b=l g% fdhal dreg
AESIYT SSdT ITd. TRIET g T&T BRATT AN Gl ST i1 IR ST ASHR |op
MIFID HA. TRGE, YA YSHRT WRERI SRR G AU fAvresi=T €1 G varTe!
YU & BT BRI, 3T d] ATebaT 11 g b, S ARFAR Il YebT SIFN R 7871,
U TR JEHNT A3 es 8N IR SRANd. 7S GRITITG qacred] grgi<dl ST Geuara!
SR 3TRACT, TVl T QIR TS A1Ie 1 QIR T TS Ve ffereh Fog 1.

Understanding the burning process
SIS UfshdT WHSH ol

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

I ST fohal SR g S 81 Ueb YAl Ufshan ame SMfor A1 s febar/cw agH
AT :

1)

D

2)

2)

3)

3)

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.

UTh UG JTHSH: Saoi fehad, S YaTidiies XUd AT 8Io 3h B8 U] TR
BIKT. 8 B8l 0] WY fhdl 5 Fawed Fard (ST AMIHMTER & Aderd 319 ). JAffaqor
UGS ST AT U TRITSIHa BT, 31T d ATYRaUT e BITe.

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.

e TS [4del: Yeesed] gericies HIvcare] yarie fadqaesfay Sao fRucid qrerear, o) df
ueTef fadesdl 30T aTg BRI, BIel UTIiedl JIadid S, HIIARIe Aoga ol T fddeaer ]

fere AITe T, BRI [adwldg el S Aege ord 3Tee g Ad.

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.

SMTfRISIHRT: SfffRTST ST ST Tariidr ezt TN 81 SiifRTSIaR® garef TuR
BIdITd. JATfRAST QR AT, JLTIHY U1 arg=aur qrex Sldhes S (ST H,0, CO,, SO,,
NO, .) 3T &1, aTgdg3 IS Adss IR Bl (S Na,0, Ca0, SO, 8.). T
sifeRTS ST CO, fdhdT SO, AT aERIER HART Bl BT, Aehlse STl FHT0T 81 .
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Suggested readings
At ATt

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.

1. IARIST=, AT e BiH graied] qiaied] YR Iugdd d ara-iy Aifgdl Sara J.
Kadolph (2009) Textiles, 10th Edn, Dorling Kindersley India Pvt. Ltd., Delhi JT YXddTd FRRIEIE
T GRIBTE! AR TR SUSE 3RIT grgidl a3 araofl g 35 o Hiflicdeos! 3Tz,

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.

2. BIIHTT G ARE] AT Tl YUIEH ST a1 AR Alfee! Philip J Wakelyn et al. (2007)
Cotton Fibre Chemistry and Technology, CRC Press, Boca Raton, Florida dT ¥ Id AR, T RASSEd
SeRcIReUWIS SUGE IR,

3. Textile industry has created an online knowledge center for professional and
researchers (http://www.teonline.com/knowledge-centre). This website gives a very
detailed description of fibres, their processing, and their characteristics written in very
simple language. A detailed description of burning tests of fibres is available at

http://www.teonline.com/knowledge-centre/fabric-identification.html.

3. BIIS NN ATIARIS T F2NTH IS http://www.teonline. com/knowledge-centre &
TSTST Aol HeX P& &od 3N, TR AR A1fedl, gFAfaR Bedr ST Hihar, grafr
IR IR wifedl 39 fied. gmgar Saoe 9l |fawR wfed
http ://www.teonline.com/knowledge-centre/fabric-identification. htm| IT HHIRABIER TR,
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