Vigyan Pratibha Learning Unit Twists in the Fibres

Twists in the Fibres

@ empserflaveTer WNMI&HS
Overview

G (HSH&HLD

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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&meoor LwetU(hSSLILMGIWD alldlpenmsaseT @miCsh allemd:aslILL q(HEHMmS!.
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GMISSID FHevbHSIemTWITLLIL(ILD.

Minimum time : 4 sessions of 40 min each.

GOMBSLL&F GBITLD: 40 BILAL_MBIG606TE GQ\85T600TL [BIT60TE 2{LDT6) G561
Type of unit: Laboratory-based

LrLUfleler euemss: i uleusd FTiHS S

Unit-specific objectives

urLuffley snibs @)6vs &6t

® To identify materials by macroscopic characteristics and correlating them with
microscopic or chemical characteristics.

e GUII6ITE) (macroscopic) LIGDOTL|&H60)6T 6M6USHSILT QILIMIHL&H60)6T 6ML_WIT6ITLD
evorL LNedTenr) [Hl600T600f I 26L6VE CoUGHILI LIGTOTLISEBLGIT Si6UMemmEs
QBTLILLHSSISH6V.
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e To identify fibres through controlled use of combustion (this test can be extended to
other materials as well with suitable modifications in design).

o S HULNESHE5mIYU alendHULIey 6Tfliemeul] LWeTLI(NESIOUSHET LNV
Q) OLPEHN6TEH ML WITETID HMTEOHN (QHEHF CFMTHN6TeN! @&HT
QUITIHLSHEBHSHGSLD H&SHS 6ULQ Q6D LDLIL]/LDTMMIMHISHEHL_60T
LIweoTLI(h &S LILIL6VITLD)

® Learning to use a microscope to observe fibres.

o QELNGMET 2 MMICHTHGMSME HleooTCeoormeHemuIl]l LuweTUbhISS
HMMIEHC&HTETEHH6V.

® Relating ash to metal oxides and silica, and oxidation of non-metals to gaseous
products

o 2 CUMEB  YSHMEAVLSGAT WmMId  HGEHTemel  FTDUIL I,
2|Ceussmisserfleor 2,5mICarmM &SNS auerfln 2 MG
QUITHLSHEBL LN QSTLTL LM SHSHSH6V.

® Observing (qualitative) microscopic and chemical differences between fibres.

o QMPEHEHHEG @emLCU mlevoreoofll LMD Coud CoumiLIm(HE6me6rT
(LesoT LIS MIHS) 2_MmI5>856160118 56V.

Links to curriculum

LUMTLSHL L SHFIL 6T 2_6T6T QGTLITL|SH6T

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).

QAGLL 6 (PHV 8 e 2 6Tem NCERT nilefliiey LML LIL & &5&mIger 60
@ewsar GmMss LUTLUUfleyser QsmbhssLiLL (heTemer. 6-10 au@LiLley
STUTSHNHHS QUMM @emLpS6T, 7-10 au@GLILN6L allevm&embE QUMM
@) 60LDG&HET, LOMMILD 8-LD aI@GLILI6L QFWMENH @\ 6LFH6IT
alleuflealuL (ReTengl. 6-10 eu@&GLILNeor indlefiiley LML LIL& 585556V, 6Tifl&60
UflGFmEemeT @@h QEFWeLIMTLTs Uflhglenrsaslul(heTerg miilifley:
From Fibre to Fabric). @&DIL 60T, 8-10 eU@GLILNeT gmlelluley LML L5 E5585H60
QEMR&HELILL(H6Tem LI &HemeulIL|G6HL eI (Metals and Non-metals, Combustion
and Flame) @558 MMV L1fley QSTLTL] Q&smeor(heTens!.

Introduction

PlWsLD

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.

o mIGET GHWUSHeL WTCrsld LIL(h jeveusl SbUeflemul aulmmbis b
L1687 913\6L FHevLILIL LD @ (BLILIENS Q&HHIG & TeooT(METTTISETT? GlaueUGeum!
QUM @)EMLNGHETTEY QIFWIWLILLL. emUS6T, SUIMIG6T, SleooflgeT mmild
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QUL GemET BTD LWeTUOSSHHoTCMTD. QSTLGLILTTLILG  eLeuld,
@)enLOWIEMLOLIL] 3{6V6VG! 6TeML ML 606U G LOL_(HILD 6(H @)Wl &I5HenSH55
QBHBSIQ&ETETEUG  HIQETIOMESE. @F @6emp UMFLUUSMHE LeEhd GLImev
QHSHEHEVIMLD, LEOTITEL & QIFWMeNTH Q6NLOWIMSH @) (H&HSH GUTUILIL|6ETENS.
CaMHISMS eSS LD (HILD (PL4615E aubBSIeiL (LPIGUITS).

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.

@) 6NLOFHEMET SemLWIIMEITLD GIT600T, eterfl g meor QUL & 606
HDHMIGQEHTETETCeU6T(HLOT? @) &HM&TeT @) T6ooT(h aULAl(LNEMME606T &)8:8MMeEV
Niflellev  UMI&&6uMD:  HleoorCeooTmTeHPemUILT  LILGTL(N&SI0UEHE0T LNV
LMD 6Tifl&6v LIFIGF TS 60 600T.

Did you know?

A thread is not a fibre but a bundle of fibres. You can see this in Figure 1.

o BISHEHHEGS G\SFIWLLDm?

BT6L 6Te0TLIS MMM @)6MLOUIVEY 6 @6DLN&HSHMMNMUITGID. LILLD 1-6V
@) 560060 [BIBIFET LIMTEEHEVITLD.

P D g

O

Figure. 1: (Left) A cloth is made of thrads. (Right) Each thread is made of several fibres

(indicated by arrow).
LIL_LD 1: (B)L_&) 62(15 Sl600T] [AT6D) 3)60ILOFHEITITED) Y, 60TS. (66VS]) 6263/ GI6UIT(H [BIT6D
B)eLoU LD 116V B)6ILDSATITEY 60T (<2/LDL] GV Tevor(h) Gl LILIL (PATeTE)

Materials required
G & 6tr6U WL T6oT GILITIHL_ 56T

» 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.

. BILSHET: LiEhsr, LUMeIQUIGVL LT (96b6vgl gCHEID QFUIMENSH HTeU
@enLp), sLefl @emLLILg SHQ6eTnNs @) MBS, [ CUITLNGMSE
Tl LIWeTLRSSHVTLD), oMmoID BT @emenld SHeoor(hOLQGHHETS e
@eOLWIETITEY 96T 62(H BTV @60 (thread). @)6MLNBEHLET 6L 1q
O HEHHFIQW GLTHLSET 2 MHMICHTEHEGLLCUME LUMTH&STNeN([HEHS,
IIDEUTF FHSHLDOMH @) ([HEHFH Gaueoor(HLD.

CC-BY-SA 4.0 license, HBCSE 3



Vigyan Pratibha Learning Unit Twists in the Fibres

» Candle, match stick, beaker, forceps, watch glass, water.
- QWGUTED, BSHGEF, LIHET (beaken), @HHDT), SHE00T600TTI QUL 1] 6V
(watch glass), Q‘)GUOT@'GFIJ'

» Microscope, glass slide, and cover slip.

- Bl60oTG6T0TTE ), &600T600T T 558 (h), 8>600T600T LY. QILOEOTESL_(H) (cover slip)
Burning test for fibres
@& EHE ST 6Tifliev LIFIGHF TS em 6ot
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.

'SWm eflibg Ulern, Fmibueiey (nMIS@&GE6T ShIGH6TMET"  6T6TLIgI
Ugelevms LUl L. @ Q@Bb&HEF QFmevelesmL. @bl Lievory
STUISHOBHS QUDHD @enwseafley S&meorliL(RWD. ojemed erflebasliul L
LNedr 2 eum@Ld Friuedley (LmId@G&Haserler aulqeaImisser UL G SHhiGLD.
@&, @MeUT ST aumpalley SFHE 6aTallevTerT HITLIRIGMETE FHH &5
CHISBHHSTID HETOUML U 2 6TeTMTIHEH (HO0TRIGHEM6TES &L L6
@ MBLILSMHETET 2_616emLOUITE @) (HSHHMESI.

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.

2 QGBI (PWEUSHSILNETET QBF6] [BILIETTIHET @)60LDEEMET  {60LUIMETLD
&meoor 6Tifl&60 LIFlGaF s emenTen L] LIUI6TLI(H S SIS 60TM60T. GIL6v6L 6T IHS (HLD
STUTSHOBHS QUOHM @eMNSATTENE  FTOLme  allenemallsgl, Fev
APMY&HEpsHE @elits U @g  Udreedliey eearmenpndsliu@iD)
GaflgemLwld. FFTOLED  gmHETL Qenwpdeflar  emnlienls
558600618 3156 & ITETEHLD, 2, 60TIT6V eterfl&mas QBITMISSLILL (B
QUMY WM& & LILIL_6VITLO.

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.

UL () whomin sbuefl Gumetm efleumISRemBES QUMM G)eMLN&H6T 6TflHSM6eL
FITIDLIGV SHIBLD 360160 HTTSEH MBS QUMM @emLpd:eT allemerallsELd
gatemel L W&EEGmmalTs:  @QMmeEGL. Flev  Crrmisefley  em&m
LOEOOAIWLITSRE  (bead) BRSO, @& e6flsns: QBTMHRIGIGW0. GsILD,
@eMFF 6TiflEsLILMIMECUMS 6T(WOLD SITHITMHMITD @eummlevd &mevorILI(HILD.
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.

QFWMENS @)6MLG6T QUIMEIAUTS, HTeUTSHeNHHS 2(606V8 alleVBITRI[HHS!
QUM @empEemer il Causloms  aflbaelbb.  SFsLfly sl
STLLUUGWLEUTE, 2 m&BW  Uertery Hlemshslujn. HJUCUMs A5 s
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leTallev QeuliLiD QeueflGuMMLILI(BID. FTOLIGY gD elenemall&HaTLN6, ([
D600 G L EGLD. ©)60S 6T6r IS MH QBITMISS @)UIEVTS.

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.

umalsriL:  aflsev uflGangsemarsefly  FHUGWLCUTsS WIGHS
HaUTHCSHT(H @) HEHE Calstor(hd. HFaLfler evevgl erfld @enpwWilmE
NesmHPRL  @QeLiuenswld, 6eflibes @eawsamer  affall(helemnsu|n
SlBRIGET. Flev @emwser We afflwnnsg erflub. Gaid, @jeumnleor
2 (FHGF SOHMIWETET QUMBLSEETF GCFHID  GQFUIWLETD  36V6VS
B HETUIMIGENET 2_600TL_TEEHEVITLD. &600T600160J& GIGT6I0TL. 6(H Q85 M6ETE6060T
3|6VEVG GE00TEOOTITLY. QUL 196006V HTHIV MeUS S 6THIHEH @)eNLDFHEMET 3IFH6V
GUTL_(h el (hhIGH6T.

Fibres under microscope
Hl600T G6voT TS S U 60T B LD @) 60ILD 61T

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.

QeaucuGaum @eNNSHeT  GelauGam 2 (HeUmIGET WmMID  GMmUFLIL
@QUILLBE6TEH Q&Moo (hEEGLD. @eUMemm @H HeoorGeoormaSHIUlledr LD
LITI&:86VMLD. @)6MLOG6T 2 (HEUTET BleMeVeml (ELA6V SITaUT 6Vevd alleukI&
QFevsafledr 2 (HeudemSU|LD @600 6TeUEUT M) 2 UIGHLILILL G
AHWMMDL QUITHSSS) QUTHSS, emel Ul L LOmeor, [HLL LOmeor
36VEVE RIOMIGHMM GHMIHEG QeI LML GQ&Te00TL) (HEHEHEVITLD. LIEehdr
@)OLDGET  61(H & SIH6 8 MTe0oT GLTLOMEOTTEY, emel UL L LO6VeVTEH GHmIs@
QUL Lemnllemniss Q8sMeooTlq (hE@ELD. @)SHETTeV, 3jeUelemnd @)enLpdserflavieTer
(POIGGEHET @ HeoCaoumeSHwlear G eeflsns LMT&HE6ITLD.
STUTSHOBHS QUMM  @eMP&EeT  QUTSITEH  Q&FTTQFTILILITET
GLMUTLIELS Q&Moo (hEELD. @UMens @emnd SHMHMIEV, e @)emLouiler
S| GH6EVLDMEOTS! @) 60T GleoTmedr M6 HIHS! LOM MILIL 6VITLD.

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.

QFWMmeNs @ennseT, el L GWlseflear audlCGw o m&w  Umednenrs
QF VI & S1611F60T eLOGULD 2_(HaUMHSLILGSHMS! mr(H6veN
SWTH&& LG 6U6mM S CLIM6). Q1 FH6VIT6Y, 360)6) GUL_L GMIHS
Qeul LemliLsehld  Wlmsiaumer GMUILIEHUULD G &Mooy (heESLWD. 6
QFWMens @ enpuwiledr BL L &5 60T UG, 3i5eI6mL_UI 3{856VLD 6p60T MIGLITEV
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@) (HEELD. GLOAYILD, HIT6L @)emLWITS: SWMHEHESLILLL QFWMens @)enLpsserfledr
9|&HEVMHIGHET FLOLOMS @ (HEGSLD.

uredQuenv L i

Figurg 2: Fibre; under micro_scope )
LIL_LD 2: w6007 G600T TS GBNUIN6TT GoLD (3)60ILDSH 6T

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).

UL oo suefl Gumerm ellewmSedlmhE QUMM @)L 6T 6l L
GMIEE Qe Lennliemnliss Q&mesor(h), STeUTsSHeNMmBS QUMM @)emLpsserleor
Guourlieou el WmSeUTs @@MeHEGWD. QLETTY, el  QFWLMems
@enpEmer el QEmrQamyLliumerenel. sbuerfl/wuilesr GLmUTLILS6T
QFFETHEMETE Q& TEroTLY(HEEGHLD. (66l S1q60T LIafFs6T, FmUMBIS6T, 3eVeVS
Gaus L QIIM(BETSHETITEV LS60TLI(NSSLILIL LY (HIHSHTeV QFDETH6T
CFaLILMSSLILM eumMenm 2 MMIGHTEHS (LOLUIMLOE GLIM&HEVITLD)

However, all fibres on use (even synthetic fibres) usually develop surface roughness due to
wear and tear.

6T60MEBILD, EETH S @) eMLNGHEBLD (QFUIMEME @)6MLNGHEBLNGRL ) GG UILDITEOTLD
LoD Sdlelleormey &6t GLMUTLILNE sF&TLemnUL Qumoiei(bhID.

Q 1. What differences do you observe between the microscopic images of cotton and
polyester fibres in Figure 27 Are there any other different features of these fibres that you
can infer from these observations?

Gs:. 1. UL 2-60 QaMO&SUUL(GETeT LEhs: Wmmid  LmedGuwenL T
@enLpsserfleor Bl600T600 | LI LILBISEHE @ @6nL_Gul 6T60T G 60TGOTE0T
GeumiLm(bh&emerr o MRIGEITITEY UMTI&:5 (P HMSI? QRG
2 HMICHTHERWIMHNMOBHE @enpseflear @857 GeumiLil L @)UIEVL|GHEm6T
o MRIGETTEV 2eMH &85 (LNIQHMSIT?

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.

@enpgefledr 2 (hausHev 2 6Tem  CoumILIM(HE6M6T  LOMetoTeUIE6T  [H60TE
QaflEg Q&meTausH@& @)&5CHaTall Q&MHSSLILIL(H6TOTSE. @)860TeLN6uln,
B1600T GevoTTH TP UI60T FBLD @ eMLDGHem6T 2 MMIGHTHGHCUME {eUT56T @B
@) WIGVL|60)6T 6T6rfl &M 6L UIMEITLD &5TE00TEVITLD.
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Task 1: Known fibres

Q&FW6L 1: MIWLILL L @)6mLD&6IT

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

Q@@ UEhs LmMID, UTIQWeVLT vevd QFWMenNd KTV
@enemll TS BHIHOSTETOTED  EDHEVTET  LeVE  3i5fledds
GUIT60TM6m6Y)

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. @IQEUTIH BT @emnpulledr @emLGETIaNDd GleuMILD  &5600T6a0I& H5
Q5 fleuens 2 MHMIGHTEHGMHBIGET. leummledr L1600T L] 5601615
GMSSGQEHTETEBRISGET. IFHTeUG, LeTUeTlL  3jevevgl  WIL (b
GxTmmD. G, emald STHSNHE WI(HSHEITE 3j6V6VS!
FOSTLILIMTES D _6TeTSIT 6T60TLIENGSULD &MU BIS6T.

Fibre Observations (Shiny/ rough/smooth texture)
@ emLD 2 MHMIGHTEHEEV (LIeTLIeTLIL|/& T8 FLIL/LOl(H Sl 6umeor

S|60)LOLIL] [FUILD)

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

2. @@ SL 6L 6T(h&HHEHQHTe0T(H 215607 BHIEC6 @@ QDG 6UTESHemUIL
QUMHSSIMIGET. HLII6L GHMMHS 36malley GHevoreootemn 2emmmlaill L
LNedteor), QLOW@GeUTSHemU 6Tfll emeul]bigHeT. @HiGHemnl 6l
B @6l L9 E5SIH685T[H ST @ LSHSHSH0SHE
FFFL([HHG S[HF6L ST (HMIS6T. @ TV BhIGeT 2 HMICHTEHILMSLI
LNedteu@pld L Leuemeooruiley @GmIUBIG6T. 6(H G5600T600TTIY. UL 1q 6016V,
FemL_H5 FITLDLIGV/LN60 e CFaIflE S emeUWMIGET. [6T6Ff18:608: Flev
@enpEeT  Salgns eTflssa(ID  6TeTLSMT 2 HISEHLIS
SHEMEV/2 L6V LIMGMHIGET HEFLHEG MBIV @6V6VITN LIMTTSHSIS
Q& METEBMRIGET. 6TflhE Q&Moo (FEEGLD 6THSHGEUTIH E@)6MLL6MWILLD
5560016001 160 2j6m 6015 S (HMRIGET; GaUGIMMIEGLD Tl GeU6ToTLITLD]

Note the following observations for each fibre.
R6UGAUTTH GeMD&HEGID L Lelemeorulley QsMHSSLILLL el hIgemerTs

GDISHOIBISHET.
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Sr. No.| Did it melt? | Any smoke? Smell (like Ash/ Bead | Afterglow?
(Yes/No) (Yes/No) burning paper or| formed (Yes/No)
plastic)
afl [2@ERWST?| Uens g&ib 6U & 60)60T FITLDLIGV/ LN ot
o | @b |esfibssm| (GTESWD wewfl | gefljey
eregor | /@ evemiev) @plh | vevg QBRI (o meur® | (@lb
/@dvemev) | eTALILENSCUT [ wigme | /@evemev)
6V)

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.

5 3, TOUSS 60TV, LOMEIoTEU 6T LI6V @)60LD&606T @CTCHISH6v 6Tfle Sl
LMI&H85858a O, @) &60TMey, LG SISH6T BN almillL SIFH&Hle@0. e
FOWSH, Cr mHL @ WL(GWsTar efleasiul. Ceaustor(hib.
eTflGBEBLILL L @)60LDE6T 8560016001 [f16V eLPLDSLILIL. Gaueot(hILD.

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.

3. (H QBEMETEEVET6L FINFH6me) SFHevoreoten] 6T(H & SIS & TETEBMISET. 62(H
QIIL_LD6NY BHITem6Td Q\&Meoor(h) 8560016001 60T S560T6eMLNG SITILOM 3{6V6VG)
Sflevnr  eTeoTm  GFMSHMETE  QFUWMSET.  @flp  BIlLmisser
QUTMISSINL (O Ledteor, 69106V SMems6T @Geulll WmmIth [Hevld),
@malefl  LTormeusl1s56060T, gl @ - Hmilillg LDERFeT
LS UaIMeNMmE Q& mevor (h) G&MEH6m60TemUI BL_& SIBIG6T.
FITLDLIGV/LD600T6nUE &H600T6001 6L HemI6HE5 LN6oTeoTT QUMM SHenJaFE6v
SAeVDME VeVl SITILOMS MWL ETEN&ST? GUILIL: SFTLOLIEV/L0600f]
GH600T6001 [F160 (LA(LDEMLOWITS: SHemnThE! lLMs!; @ Tevor(h GILIMIBL_g6rflepGLo

G\ M 5616 H60oTLOLOTSS @) (HEGLD.
Thread burnt Ash + Water (Neutral/Basic/Acidic)
Sr. No. . . . . . . .
GFMH&ESLILIL L FITLDLIGV + 5 600T600T

curfleng erevor @M () leuL/s LD/ H Bl e6v)

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
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and use. Acid/ base/neutral nature can be confirmed by using both blue and red litmus
papers.

FleuliL] LommIlD Hev 9L D6 HTETEHET @)TetoTenL LG 6m6UHSE CFTHILILIGI
IUFAWIDTSLD. QR(HEUNS  SHTEATHTOT @ IHSRMASHETMTE,  R60TeMM
LOHOMTETMMES  LDTHMIEQ&ETETETEVTD. Hev 0L LD6N HTeneTdF FeuliLns
LOTHMIISNES GHNMIHS HLOVESETENLNEMUIS Q\ETEOITL. 6(H 85605 F60)16V
H5HE QEMETEPMRIGET. ST SH6L NS  emeussE  Lleoteory
evoreoot ITeV Sl (Il LWeTL(R &S LD. HCHBLIMV, FULILIS S5Teme6rT
Beulomss MMM GMMIHS HTIHSETENNEMUIS Q&ML 6([H SHeDTEF 606V
6T(H & B GO\ G TETEBMHIFET. HITEMET AFHV eLOLDE 6M6UE S LI6OT6OTIT 8560076001 JT6V
swalall (Gl LwearTLRSSaD. leuly/sTrn/BERHBleme oSl
HETENLNSENET [Hev MMILD FleLiL] 691060 HTeTsHen6Td: Q&meoor(h) 2 miG)
Q&FUIG QSTETETEVITLD.

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. QUGCUME, $CL GMILLLIQ@mULS GUMe 6@H [Hl6oorGeoorTs:5h emds
Q&EMevor(h BTV @enLpeml 2 MMIGHTEGHISET. (eooTGLTUIET 6UTedT
W QeuedTCGamTs: 6@ Sleollawmum] efedTUSID, eUT ©)6MLDGHEm6T
o MMICHTHSHHTET  HleooTGeooTTHReMUIS SHeooT(HLIGSSHTT  6TeoTLISID
9 MIGEHHGS GSFULDT?)

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.

LIev @enn&erfladr Tl (N&MeT @@ BTV @6 @G, @ 261F 360603
Q&R Q&Moo @eMpEmeTs  SemISHell (B Leteary e
Q@ enpenwl LMD QLSS T(HMIGKH6T. @HSH @)eNLPMNUIS F600T600T MY &HH ()
60TV M6EUSSLILN6OTEOTT &600T60oTTLY. QILDETE L (N& Q\8Meoor(h eLAL LD, LIS S
LOLBIE 2 GBLOUMSHSESFH 2 mMICHTEHGRS6T. @6npuwiler LIbub @eallwl
afleuemeuQUIETMEY, g  FHlWMs  QUTIHETEBMEHE Gevetardleor HGEL
@QoUUMES 2. mF QFUWmSET.  Cueld, —@ealwliLbhSsHe06TCLTS!
QevedTendledt (LpemeTedpH & CINETHL QMG @)HHEGD ST 05 Q&0 96
Q& Geuevor(hLD.

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.

@ enLWIeT @UIVLB606TEH GMISS! U BIF6T. (H&SHHTE, eLNETMI (LPG&6Y
BITETE @)6MLDGHM6TES H&HL 1960 emeuS S (), UMM HSHVEH6L D 6T6rT
CaumLmLenL @ MmmMIGHTE G MHIGET.

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.
BIT6V 6T60TLISI @)60LDE6V6V 6TITLIENS LOME0TEU TS EHE S U6 MISSH) Sn miaIS
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SUFWILDMTGSLD. HleoorGeooTTdHS LWeTL(MSSHIDEUME GMILILMG, BIenevs
BHHLIG TS SIHQHTEOTLTIHET  6T60TMMeV  SHeofllILL L. @) 6mLGHen6rT
o MMIGHTHS (PILWIMDEY GUTEG Flev FLOWMmIGETIE, GeveTerdim@ eerfl
QF6VEUEM TG @3l 50 &5 (D). mredleyierer ©)6NLOTH 66T
LOITeooTEUTE@HLD  Lomesoralllld Seuerronss LflsQs0h\&s 2 misseaflsr 2 gall
GH60EULILILGVITLD.

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.

UMTI&&LILL Ceuetorig Ul QUIMBET HievorGeoormeSRUN6r epeud QS HISRME
GTEOTM  6MEUS IS QSITETETEVITLD.  GTETMITEYD  LIMTT6MEUGHEHETEH6)  6T6eM S
Umi&s  Ceustor(hld  efedrm  HFleusE Uflwmney GUMSemD.  @&Hlev
A Flwrssertler UNEHTL (N&H6L AEUTHEHEHE CHEMEUUITE @) (HEHEHEVTLD. Flev
CrrmiEefley, STe SIFGeTHmMeTES HeooT(h AeUDHemnm @enLouleT &misE
QUL L6mLDOLILIME LOMEoOTEUI 86T 660016001185 GG TETaTeVTLD. @)6mipdserfledr GLoev
a6l Galwmney CalMILEFHL @) [HEEGHLOMETTeL @& CUIMETM GLOLILIMKISET
6TLD G l(HLD.

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)?

G5 2. @ @empemll I3iH6e0T HeooTl LGS UG 2 mmiGBhreSIwLGLITS,
GV eeTM GUML @ HHSSHT? 3vevd  @emWiledr  (LPemeoTserflaiin
BOUUSHWIID Si&eud QeueiGanns: QBHSST? (@ems AW, e
WemeoTWed[pHE @ 60TQ6TTIH (6T elemTUiley BRIGET SHSHL ML [BSMHM
GeueooTlq UN(HE & LD)

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

G5 3. LIEHT @)6mpdserfley (NMIS & EemeTL] LTSS I&H6TT?

Q 4. Do you observe folds in the cotton fibre?
G5 4. LIEHTF @)60mLpds6rflev Lol LIL|&HemerL] LTI S TE6TT?

CC-BY-SA 4.0 license, HBCSE 10



Vigyan Pratibha Learning Unit Twists in the Fibres

Q 5. What can you say about the thickness of various fibres?
Gs 5 QeaeGam  @emwpsefledr  SGeVmSeeTE: GUSHE  eTedTeor
Blem6oT&H S M T SH6IT?

Now sketch the shape of the fibre observed under microscope and write its features:
BlevorGeoor &S UI6oT BLp 2 MMICHTHEHW @66 6llq6S5mME aUMTHI!,
95060 LI @)UI6VL]SH60)6T 6T(LDSIMIGET.

LI@©h&r(Cotton) LITeOQUIENVLI (Polyester)
o (HLGOU[HEHS&HLD X 2 ((UQUIH&EHSHLD X
(Magnification) (Magnification)
Fibre Fibre description (straight or|Are all fibres same or

twisted, transparent or opaque,|different in shape?
uniform or variable thickness along
length)

QemLo @@L’Q Gﬁ]G)JU'GU)GQOT (GBymerS! DTS S @smg;asaﬂsiﬂ
SIVevg @D‘]LFJQBQL gerf QU aI(NLD speoTmI GLIMeL
USHTD Sivegl @efl USTS (g wi e SIS
@enpufler BersHev smEFTmeor DT QILILC L ST?

I|6V6VSl LDMMILIL L. &HVSHSH5 '
Q& TevOTL_Sl)

Cotton
LI@eh&r

Polyester
LImedQuieuLij

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.

LEhem&Ll QUMBSHS euenguwiley, @emipsefleor HetgsHer eublmgeaD
SleummleveTer  GeueCeum  @enpseaflewd Coumilil L SHEVHISEN6TL
LIMTI&856VITLD. QL,60TT6V, GQIFWLIMEMN S @)60L08606TL QLIMIHS S eUemTUI6V {860
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PersHeud Fa6Ter GeualCalm @GN CT 386V 6T TeoT
Smeor L. euenTHHGIDCUMGI, LI @)enL&eneT alenralend ol eGr
@enLoWiledT aulgaILD LoMMILD @)UI6VL|856rT60 B56U60TLD Cl&F 8IS SIhISS6T.
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 .
F&% LDMeooTeUTSETIeT aUemTLILILMISGHemeTL] LUMBASGeT. Gald, o migerfler
LULSHOMBHE WLTmILLL @@ LEhs SVeud UMIQUIGVLT LS55
CHIHESH(HGHS! MBI UDTHS! CIGTETEDHMRIGHET.

LIEHS+ (Cotton) LIMeSQUIEVLIJ (Polyster)

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).

G5 6. bHIFGET 2 MMICHTHEHILDHMME &Moo, LEHd (@UMend @)emLD)
LMD UMeIQWIeVLIfledT (QFWLMenNs @)60LD) @)UIVL|E606T8 GMISS! 6T60T60T
WelHEG eur Guigin?

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.

@BSL UGH W6V, @)enLpss6rfledT BIMMmIGET, 3 &EVMmIGET, LDMHMILD (LPOIEES6T

@QBLUUS/@6Tenn  @eaimenms GUlSSE  Lomeoreliser  LFHe Qaulwl
Geuevor(h\LD.

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?

G5 7. UEHeE eIl 6T 2 (HeUm@GLd &Frbuev, HBifledr  SHedreminemiLl
(JevLd/s L) rHmledHILEUME LMl WwevLfledmba QUMM Do IUImev
6J60T 3|GUAUIT M BlHLDEUT6VEDIEV 6T60T M BHl6M6OTE RN T &H6T?

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.

LIGhFIev 2 CeudmIsGeT @ BLILMS Lomeoreul&semT @miCs L& ssmeTer
Geuevor(hIlD.  6Tf1EHeN6TCUME 2606l W HNFLGHETTHAD  36V6VE O\&T
CC-BY-SA 4.0 license, HBCSE 12
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o LIL&GeMTSHad mml Hengs HMJsH SHeorenns@. erifleederGLms
2 GeMEMBIGET aUTUSHSTTES LMl SLULNLTSS56TM @& HISLHmS.
LUTQWenLT  @enwpseafley 2 Cumsmiser  @Mh&HsME.  HEaLflev
MAIGGLCUTE, @bsll Umely o % Bileauler  allemerwmmHmns
GauQMMH GMIGRemeoorHS LMeAngms rmlell(hb. o&H6e0me, 2 (Hho&
Lneoof] BifledT S6dTemLDEmU LOMMHMTS.

Task 2: Wool/hair (animal fibre)
QFWeL 2: sLhLIefl/uLg (efleuriE @)6enLDas6iT)

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

sSueflufledmba @ HL @enwpenul T(h&HHAIND VeV LDEofs (oL
REOTENM  (JGETTMML  SHLDLIETILD  eTBSHMTEUTTH  6eVBITGT (LY &IT6T)
T(H5HH GSHMTATEBMIGET. MSG MeUHF, LleT eIl QEweLITH&HemeT
GLMO\ & MEITEHMISH6T.

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. QFWeL 1-@6v CLMGSTeTL 6Tflgey LIFlGFTsemetuiledr epeuld, @)emLp
@ UIMED) & WITEOTSIT 3|6VEVG QEFWIMENGHUITEOTSIT 6T60T M)
Q&HHEH QS TATEBMRIGET. (CEFWLMENTHUITETS 6T MITEY, 2_600T6MLOWITE0T
sLuefl/ Ly rHifleows Gaaifleamaln)

How did it melt (smell, smoke, afterglow, ash/bead formed)?
TeUaIMm 2 (FHRWG  (euTFemeor, Llends, Llerepafliey,  &mLbLIcv/LDevofl)?

Ash/bead + water: Acidic or basic or neutral?Crushable?
Frlbuev/oeootl + B LVSHETen  3i6V6VGE  SHTISEHETEN D VEVS)
BO\BHI6e06V? QBTN 8881 UIST?
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2. Separate fibres out of the thread, as done in Task 1 and observe the fibres under
microscope.
2. QFW6L 1-83 GUIMeL @ enpdemeT mreuseafledmbg Lflss, Seumenm s
Bl600T GevoT TES I 60T BLD 2 MMIGHITE G HBIG6T.

@)6MLD U6 (Fibre):

o_(HLUGLIHSHSHLD X o_(HLGLIHESHEHLD X
(Magnification) (Magnification)

Fibre description (straight or twisted, transparent or opaque, uniform or variable
thickness along length)

@enpufletr efleurensuor (GBIMETS! 6Vevd MBS, el LGS Si6vevg
eafl Usns, @epuller  BemsFHev  RMHEITT  S6VeVE  LMMILIL L
AHVGHNSHE C&T6O0TL_Gl)

Are all fibres same or different in shape?

ITHSE  @emGerfledr  auellpld eTm GUTL @ MBFHSEST VeV
LOMMILILL_&HIT?

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.

GG QEMBHS&IUL(ETET  LEpd, UmeiQulevly wmmih  sslbuerfl
S Weummlerr LMy UMTSESMTES @)UV S606TUD  LOMeooTel a6
2 MMIGHTHEHEVTD 6T6OTLIFHIV FeUGTIONS @) (HE86D. Hl6oor Gevormas 5 Ul 6o
B IUTSHET LUMIGHGD @UVLGMETGW  LOMEoTeUT&HEM6T 6l TeU6M S
2 MIH QFWIWLALD.

The science behind the burning tests

eriflzev LIfIGEFTHemenTs G LI Letrenusmer 3jmladlev

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

CC-BY-SA 4.0 license, HBCSE 14



Vigyan Pratibha Learning Unit Twists in the Fibres

Flov  LACFTHeMETEET  BRSGET  CLMG&ETeT(h6TeT  Blemevliley,
STUTSHO BB, aleBIROIMBES QUMM @eMN&EET LMHMILD QFWMHNS
@esar  ger QeueuGam  allsmigsefley eTfl&mlerment  eTedTLIENSL]
Lflib &I Q8 meTerm (UM LIGLITLD.

- 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.

- BHTUTSHNRHSE QLMD @600 aUenEHEH6Tl6V (LIEhar, S(HLOL], 6960T6dT, F600T6V,
GsMILIenL) FH& jemallevmerr Q&FeVaNIGeVITeN @) IHLILIGTEY 6m6U 6TerSmas
fIBH (DD SHeoTemn 2 L UG, eeoflepn  FMlgeTe Hedsm  mHmid
o GeMEMHBIGEMETUD  (6TemLUlledT QLILemLUNeD ~ 0.1 (LPS6V 0.6% 6UEM)
Q& MEDOTLY (HLILISSITEL FITLDLIGY (6TemLUI6T SLq 1L UN6V ~0,5 (LNS6V 1.2% 6UED)
2 eums ChEIHIL. @B @emwpder Sl Qevey eTHIEHHILD. S
Slemeotbsl Gumeor ety erfluyld mlevssflenwill Gumev Fledssm Lmmild
2 CGoums: GIFILOMIGET FlelIlms eeflm. eTflbhs @)emLp/SFMDLIey HeollbHsS
LNedrLy, LYetteperfliiey LnemmbS! QL& meoT &FTLDLIsL HenL&H (H)LD.

- 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).

- QEFWUMEMS @ennsefley  QUMsens: FelsT  3jevevgl 2 GeUMSHMmIGHET
OQHSGSHTS. @SN &MJE0TD SMTTL6T, 6OBL TR, &HFN6T MmMID
60)QUDL_[TE260T Gurmeorm 9IG6uIT&H 60T ILDMIS 66T @ &T600T L
umedrsefledlphg  emals SWMHeHEHEUGROTDE. Gmbhs 2 ([(HHG
QeULlILIBlemevemnuls Q&MeorlQ(BLILISTY, &L flev SMLLLILUGWLECUTS eme6
o 5% UflbsWhSHOWw. QFwmensd @l oflsHOHWLeUTs UFH s
jerallev GeuliL QeueflGUMMUBID. S4LE0TITEY, LIeN8s ©_(HeUMTeUG! HlEFUILD6V6Y
@& umedlnifleviemem &iflln Qlememalll QUTHSHS. AUS P& F&HIHHH 6V
@ (BHSHGLOMETTEY, HTTLGT ML USHMFL 2 (HAUTHESHSFH  LMIG6ILMIN
&SMyUeflm@ GUMEIDTET WHFNET HeMLGHSHMTNN CUMEGWD.  @)&H60TMeV
TflGHLILLTES  SMILGT SHHETHET MmN & FTJHS  QUTIHLSGET
o _(HeUMSHSLILL (DL Lensswns QedeflGummu(lD.)

- 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.

- ellevmlE @EMLN&E6T QLIHLOLIMEID LJ&HBIGHem6Td (QaTL196T CLITeTmemel)

Q&EBMEITLSMev  eTflLDCUME 6@ SITHTMMD 6rWd. &Il CGumeTm @&T
LTS MIG606T 6T ILIenG L1 GLIMeVSsTeoT.
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Task 3: Unknown fibre
Q&FWe6V 3:

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. 6T60T60T  QILIM(BOTTEVMTEOTSl  6TeoTm QSHlLMEG @ HTVL  @)60LDem
T(H S HHOSHTATEBMIGET. QUMD FH600T600TTeY e 2 MMICHTES),
318 QUIMENS 2{6V6VS! QFUIMENS @)6MLOWIT 6T60TLIENS 265U MhIS56T.

Sr. No. Observations Natural/Synthetic
auflend erevor. |2 MMIGHITH L6V @UINENSH/QFUIMENS @)6MLD

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. QFWeL 16V QFEWSmSLI  GCumey HIL @enpwWlm@  6rflesey
LflIGFmsemerenl  CLMGSHMTETEDRHBIGET. AUH  @UIMENSHUITETST
VG QEFWMENSGWITEOTST 6Te0TM  SEMLUITETD  &HTeoorald. (Fl6v
@ewsar Wes Salgwns  eflussa®  eTeTUST 2 Higerfleor
WW&ELD/2 L6V  UTeHERSGET SHosLeaongalll (s STITS  6eUsHss
GeUetoTlg Ul (LPETQ6OTEFfl&H6mEBEHem6T BIWLMLISSH 6V Q& MeTEHHhISET.
erflyLd @ emLpgsemer Biflev (LS QFULIS SiaUMHEM 2{6060TS S LD;
GauMMmIGLD aFfF el GeueooTLITLD.)

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.
LDITEOOTEUTEET @)6MLOGHEM6TE FIfIWIMES emLWITOTLD GIFUIWLITLN6, ASME LIV
S| IMMBIGHEM6TE SHI6VIMTLD. @\H&HE &L LSHH60 @&l [FL_85858 8019 Ul SIS TeoT.
CHTH), UL(® LMD USULIGSSULLL  LeEhd Gumerm LevGeum
@UWIMEMS @)60ILDG6T Hi6ooT GevoTTHEUI 6T LD QFUIMENS @)emLpGem6T GLIM6V
ST FWealEGsm®W. &My, LevCaum UFGHMEHemerdserfledr eLNeuLDSSTeoT
@) eNLNEEETEF SFIIULIMG (60 WITETLD S5T600T (LOLQU|LD.

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.

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.

LIsuGeum @\ enLpaserfledr FH6V60)6U L6V ) fislja)) @enLp
2 _(HEUMSHSLILILLY(BHSTD  GLLULLNMT  CHFMHM6T  (LNIGEEHEM6T  [BITLD
QUMeVTLD.  HlevoTCeooTmeHPUN6OT  HLd, CF HTev @ emipulleveTer  Liev
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@ ENLNEEETSH H6ol1S6ef G LUMISHGLCUNS @)h&H @)enLDd F60606U6MUIS
G600t ML (LPLG U LD.
LIemLOW] SleooflWeSpH s TN &8I L @)6LDGILIEIT M6V
Blevor oot S UN6oT BLD L& @emipenl el @&HE CeumiLim(hLeor (GLsyiLd
FIFTLUMS WMHMID CFHHHIL60T) &Mool IL(RHID. LSH6eVMeV, (LNIHSH 6U6NT
LIS BITeL @)6mLp/Sleuotlenl] LiulesTLI(h &S aLD.
3. Separate the fibres out of the thread, as done in Task 1, and observe the fibres
under a microscope.
3. QW 1-60 QFUISNSL GLMeL Hiev @)emnWileS(Bhgl ©)emnLngsemerL]
LNflsesbhs&saln. Lerery, HleorGaormaSuilerr S @ @)emnLnemnl

2 MMIGHTEHSHE]LD.
Sketch Describe a single fibre Variation in a bunch of fibres
GUeMTLIL LD 6] @ enLemlL [ @emsS SHmenmullaiaTer
allaufl& & e Geau U@

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.

GOILIL: BhgGeT LUWeTUGSSID Bl @emwn, @ empsefler &Hevemeulmey
(BTG, @aTmihE CUOHULL @6  UGHHEM6TES G850 Sl)
2LETHGLEMEV 6TEOTLIENSGE FFILITIS SIS QEMeTeTey L. @)8560TMeV, @) Tevor(h 6UEMEs
@ennsafledr  UeoTSGemeTuld QUM CGBHEIGIL. T(HSHSHSHTL LTS,
6Tl &60160TGLIMS! FITLDLIGV, L0600 @) T60oT(H GLD 2_(HEUM&EVITLD.

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

GLHFMULL Y BESEGL LUFICFTHmearseaflear 9qliLenLuley, @) enneni
S|OLWITETD  &meoor  (WWOHRWMIGET: 2 HmICHTHEHW B 6O TeTs)
_ JQeT6E0T MITEV

4. Paste/staple a sample of the thread here.

4. IHIT6V @6mLp LOTH flemul @miICs: 6L L_6)|LD/E)60)600TEF L6 LD.
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Task 4: Fibres and Society
QFWI6 4: @60LDS&EHLD [HLOSI FeLpSs(LPLD

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?

®(H 6GUMQEGWITOTITES @)6eMLNGETT SHeoTemld BLNGE (LN&HSILDTETS.
QLEOTITEL, BT UWeTU(MSSID  Qen&denerd  FIIbHSE  6leleUTml
VL FESHE00TESTET  [BLITSHETI6T  eUTLDAUMSTIRSGET @ MHEHEHMS  6TeTLINS
PraIG6T FHH & (HEBTEETIT?

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?

G5 1. HRIGET SEMLITETID SH60oTL @)eMLp&HeMeTs: Q& mevor(h Q& wIwILIL L
QUIMBEMET (2 6ML &6, BTV @6ns6r, gleoflgseT), SWmliNelmba
allMHLIemeT auem 6T(N &5 au Lisoof IR (KD BLTSHem6TL LIL QW6 () BISET.

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.

@5 2. HleoflGeT, HULIMIGET LMHMILD @&T QUTHL &Hemend QaFulul LIwWeTL(HILD
@eLsGCTEIN 2 misafler Sm&Hev SWUMEGESELUILUGSIMST? LD 6T60TMIT6Y,
@enpEeafledphg  HTV  @enseT SWMHSESLIUBGL  eulblpenmens
F(HSHSHL0MG alleuflu]mIgseT.

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?

Gs: 3. BRISET SHMSGCHTEILNS M6USSE, CWEGMTSSH  LMHMID
6TeooTQeooTll  ellem:@etlev  LUWeTURSSLILGILD  Hiflsemnens  QaFumens
@) 6NLLSH60)6TE Q&M600T(H Q&I (LOLYU|LOIT 6T60TMI ForMEYLD. 6T&H60TTEV?
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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.

G5 4. UEHF MWMUMISSIHS, AHOmHE Hiflsar swumfléasliubeisl
(WPSEHWLDTET  SITJeTONE:  @Mbs  aumBmE.  Hiflsefly Liehsr
LweTUMSSLILUMGISH  6THOSHHS Lienllser  FribSHHBSRMSES  6T60rm
LIL1q WedlL_eyLD.

Social importance of fibres

Feps5H 60 @) enlnserfler WNHH S SaILD

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.

@) 6nLpG6rTl60T LIGTOTL|S6M6T LOMEoTeUTE6T 67607 SHMMIGGISTETET Gouetor(hLD?
Gpruwimer el @GS @eM&EET MBS  QSMP6LE6T
VL FHHOUTHSHTOT  IDEHEHEHHG UMDAMSTISHMS  afllusT@En -
alleugmuilger, QaMWMb eueTip LIeIT&H6T, @emwssemerl] LgLILUMSSID
2LVGETIT  QSTLOVTETISHET, @60  CUENNSGIE6T, QBFEUMETISET,
FTUROUAITSHET, el QUQEIWLILTTIHET, @568 6EHEE
ELPEVGEITRIGEMETS SWMTT QFWIWLL QSMTOIVSLITHET, S WI6VTETIE6T,
SI600186T LDMMILD Q6L 86T FMTHS So LHMID QLTSS eNWMLITIHIGET,
@)EOLDGENET QL TITULD &, TIMUEFSIWITETIE6T LoMMILD QUITMIIWITET &6
Secondly, fibres can be a tool to learn a lot of science as we have seen above.

@ TE0OTLIMeUS TS, @)H&He SMHM6v Lilflallev Brh LMrsHens Ll Gumsy mlelluley
HMHG& ([ SH(HAWTHLD @)60LDE6T @) (HEE6VITLD.

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.

GLoaYILD, LIGL QUG WITET QIFWIMemNT @)6mLpd6T @ @hLILNenID B! eumbeailev
@QUIMEME @EMLNGEHET (NHRI LIBIGHEHMS. 2 GTJeoorlons, QaFuMens
@) ENLNEEETEH Q&HMeooT(h 6T60oTGlevoTU! leME: @& &6T LMMILD GILWEGTES)
Fflsemens sWMfleas @uieungl. goaereatley, ojemel 6rfleaaslILmODELITS,
Frbuev allemerallsasmne 2 HEH el (hLD.

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

@bzl Udfleler QsmLiFfHwns &6  QsThHS&SLUL(heTer
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G5 616l &HemeT Qb FITW6VITLD -

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) eTeUeUemM&HL QUIMIHL&6T eTFlubCUME FmbUemevl] QUMIGAIMID? @)mICs,
QugleumeT ellHem BL 19 & SIHQ & TETemeVTLD: FledleHaT LnmmIh 2 Geurms
GFJLOMIGHEM6TSH Q&HMeooTL. GILIMIHL&HET FTDLEMVS SH(IHLD. LOJEHSHL 0L,
@ EMLEHET, @QMEGE&HET GUITETM GILIHLOLITEVLTEOT @UIMENS GILITIHL_E6T
QBSLI LIooTenLI& Q&HMeooTl)(h&HGD. LUSILMSSHLILL L Liehd GLImeTm
Flov QUMTBLSEfl, 2 Caumemmssar WmHmID FelsaT WHweme Coaus)
aJlemeoTgserfledT eLpeVLDMSs HEELILIL Q. [HLILISTEV {606 FITLOLIENVS SIS

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.

2) (WWFFHL CUThUSMHE WLMHMILD CBF6| QFWISNHE eTelalls @)emLng6T
FDHHemel? QLESMer CLMUILIENLIS Q&ML @)6ML&H6T GBF6
QFWIW FMHSHSHTH @ HHGLD. @&6E0T N6V, HTL @)6LDS6T 660TMl6oT
GLD6VL 60T MILD, 6R60TMI6OT BLD 6p60T MILD 6Tel & TEH QF6LEV @)UISVILD. 6TeofleniLD,
Fo gjemallev 2 _Jmile] @@mUILS eN(BLUSSEH5S. @) ©@)emL&EHLD HT6y
@EOLLSEHLD @MmIs @MLILMS 2 MIFF GIFWIULLD. WmmTs, @)enLouiler
CumuIlys &IH WLILTSH QUBHSTEV, UMMMV QEFWIWILILIL L HT6V
@)EOLDSEET QBF6] QFUIWL 2FH5 6eTalleh S(WESLD STLILL Gauesor(hlLD.
Q@ eUeUTm QEFWIWLbEUMSI IBIT6V @) 60LDGH6IT 2 ML UW&HFa (LD,
(LY EFEHEMETL QUITHES 6Uem T, GLOMUITLILG660T SrJ&TLILIM60T &60T60L0
menm RCT QLEH HHH aUS@GHD. QLIENSTET ©)6mLN&Hem6Ts
Q&mesor(h GUITL_L (LpL) &Fa&erflev GLMUTLILS6r60T aUpaULLILIS S560T6mLD
QUMENM BHLOUFQFUIWLD. &HeVMV, Feootel SUIMmmeu GUITLL (LN&F&r
6MNBeVET SHUWIMMEL GUITL_Lemd el eUedlemLDwms: @) (HE @ LD.

Understanding the burning process

e1iflg6v aublpemnmenwiLt Ll b &G & meTeb S6v
Burning of fibres or any other material is a complex process and usually involves many
steps:

@)EOLDGET VEVE! GTHGHGIGUTTH QUITIHEMETWLD 6THILILGS6TLSE F1EE60me0T

&(H ULLlLNEMM. SMES LIVEGEUMI LILQ&H6T ©_6T6rT60T.

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

1. eLPVSH TR L) GILIMTIBL &H6T UliflEsiblse): e1flgedeorCUngl, Qaulill 2 UlFelmey
QUIMTIHL_G6rMl6dT eLNEVE T MIGET TN M) CLNEVEHF MIGEITITS 2 60)L_L|LD. @ F&F M)
LNVEHFnMIGET  FleooTld  Vevdl  BID  Seotemouiley @) H&HE6EVITLD
G&aL_ifleor QeuLILIBlemevemIL] QUIMBSSH ). 2,8 Fe60T
@\(BHHEHE0TMIT6L, S 5FCeTMHMLD H60L_GILIMELITLD 3I6VEVEI
QUMW SS6TTE GleuerlGUIMmEVITLD.

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.

2. ALPEVE TR M) GIITIBL HAT 2 (FE&&6V: @@H QUTHeT erflujb@uUma, erflgedleor
Blenevemlngerfley 2FHe0T 2 (hEEG QeULliLiBlemevenl 6Tl Qe LTy oS!
2 (% RL&HFn(ID. QFNCITEN (LIEHd) CUIMETM Fl6v eLNEVEFn MIG6IT
@ HEHGLOMETT, 2 ([(HGHHV [BLESHTSH. JOleTefley, UHOT 2 (HHE
QeuLILIBlemevemU TL(heUsMG&S (LDeoTGL Q&F6LEIBEVITEN
LNifls 51068 0LGILD.

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, COz, SOz, NO2, etc., and the

metallic and metalloid elements form oxides such as Na;0O, CaO, SiO;, etc. These
oxides may combine with CO2 or SOz to form carbonates, sulphites, etc.

3. YU&GEFCTHMLD: EFNGT @ IHSHGLOMEIT, @) (HEH&HEHEm ] UL
QUIMBLGET S 60T @)t WHFNCTHMIL  QUIMTHETHEN6T
allememalls@.  CUMEINmeT  SemellD@&  UHFR6T @) (HEELOITETTEV,
9IG6VME GIUMIBLEH6T ABHEIL 60T @)6M600TH&I H.0, CO2 SOz NO,, GLIM6OTM
QAMWGSHTTES QelalGummliL@wb. Guaud, 2 Gms WMmoILD
9 GeumssLIGUIMEY HevflloMmIgHET Na0, CaO, Si0, GUITETM ,E6M&L ST
IOTMID.  @EURUTEHFLH6ET  CO,  LLVG SO, 2L 60T  ©)6M60THS!
SHMTILIGCETL_&H6IT, FVemLIL_&H6T GLIMeoTM CFILOMIGHMNET 2_(HeUTHS HEHEn (HLD.

Suggested readings
Lflb&enpsHELILGLD BTevdseT

 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).

Ul Wmerr  Smally, elleubiE WHMID QFWMENSH  @)60LDS606TH
GMSSHE FAmliumer  WeTmllemalll UIQ&5s @bHETV  LILIS6TETS TS
@QMHEGL. @BHW LUFILNGL QumeuTd. (eTfleev UFlCFTHemeT 35 6US
L&SHSH 0 elleuflaasLILIL (H6Temgl). 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.
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«LIEhsr @emoulledr LIeooTL &6 Wmmith emllenlsds GMIsSs ellelgnms
NMHSHCSHTETT  @BEHTL LUWSIETNSTEH: @ IHEHEGD.  ©)6m60orlsH S 6v
@@I_B':J@[DQJ. Philip J Wakelyn et al. (2007) Cotton Fibre Chemistry and Technology, CRC
Press, Boca Raton, Florida.

» 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.

- LUeooflYflLeUIEs6T LoMmID QT mUUSESRIWTETI&H6T LIWLeTLI(H & F &6 S MeTEHLD
QUMBL(H QBF6e QST SiemmUIETT 6(H G)6M60oTll M6 eMLOWLISHENS
Q@GUFF&@UJQTGITGGH:T. (http://www.teonline.com/knowledge-centre). @@6\)
Q&6 elleuiflE g, 1H60T eutlLPenD LDMHMID LIETITLS6M6TE SIS S
eterflgsmeor QOmdlullev eflemaasLiLl (hetengl. eTiflsev LIflGE s emetremLds
GMSES aNeUImIsG6T @mhiE&d STEI0TeVITLD http.//www.teonline.com/knowledge-
centre/fabric-identification.html.
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