Vigyan Pratibha Learning Unit Twists in the Fibres

Twists in the Fibres

@ empserflaveTer PDIGHES
Introduction

[0

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 mIsG6T GHWLUSTHL WMCrsed LL(h eVevg Shueflenwl auMmIs aubs
LN6T 2H6v FevlILILLD @ (BLILENS QSIH1HEHI G & Meoor(N6TeTTI&6TT? GleuelGelm
QUEME @EMLOGEHETTEV QFWIWLILL L. emUSET, SUIMmIGET, &6ofleHeT LmmiD
QUL &GemET BMD LWeTUMSSHHoTCMTD. QSTLMGLILMTTLILG  eneuld,
@)enLOWIEMLOLIL] 2{6V6VS! 6TEML ML 606U G DL (KD 62(H @)Wl &J5H6nH5
QEHBSIC&HTATEUG  HIQETIOMEIS. @F @6en UMTLUUSMHE LEhd GLmev
@ (HFBSHEVITLD, QLEOTTV S QFULMENEH @eNOWITSH Q(HEBSH GUTUILIL|CTETSI.
CaMHSMS eSS LOL(HILD (PL461&E eubSIeiL (PIGUITS).

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.

@)60LDE606T S| WIMeITLD G5IT600T, eTerfl g meot aULOI B 66T
HMHMIGQEHTETETCeU6T(HLOT? @ &HM&HTeT @) T6toT(h ULAl(LNEMME606T &)885MM6EL
LNflelleb  umpsseurd:  HieoorGeoormeaHemUIl]  LWeTU(HSSHIEUSHET  eLpeULD
LoMMILD 6TTf1&60 LIfIG&FTE 60 600T.

Did you know?

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

9 MIGEHEG GSFWLD?

BIT6L 6T60TLIG MemM @)6MPUIVEY 6 Q6DLNSHSHMNMUITGID. LILLD 1-6V
©) 560607 [BRIGET LIMT&856VITLO.
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Figure. 1: (Left) A clth is made of thrads. (Right) Each thread is made of several fibres
(indicated by arrow).

LIL_LD 1: (@)L_SI) 62(I5 I600T] [BIT6D B)60ILOSHEITITED 24 60T (6UEVS) 69631 GI6UIT(IH AT6L
B)6mLoULD LIVE6DY B)6DILOFHETITED 2460755 (DYLDL] G T600T(h) GBS LILIL (HET6NS)
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Materials required

G em6u W MeoT QILIMTIHL_8>6iT
» 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.
. BTLSHET: LiEhsr, LUMeAQUIGVL LT (96b6vg gCHEID QFUIMENSH HTeV
@enLp), sLefl @enLLILg SHQ6TnNs @) MHEHTe, [ CUITLNGmMSE
Fol LIWeTLRSSHVTLD), oMmoID BT @erenld SHeoor(hOLNQGHHETS O
@eLWIEOTITEY SL6e0T 62([H BTV @600 (thread). @)6MLNBEHLET 6L 1q
O HEHHFIQW QUITHLS6T 2 MmMIGHTSEGLLEUTE LUMHEHSTN6N[HES,
IDEUTF FHSHLOMTH @) ([HEHFH Gaueoor(HLD.
+ Candle, match stick, beaker, forceps, watch glass, water.
- QWGUTED, BHGEFF, LTHET (beaken), @HEHDH), SH600T600TTIY QUL L1Q6D
(watch glass), QSGGUI'GOZSFIJ'
» Microscope, glass slide, and cover slip.
. [BI600TG600TTE 55\, 5>600T600T TLY.58585(h), 8>600T600TTLY. GILNGOTEHL_(H) (cover slip)
Burning test for fibres
@M EBSHSHTeT 6TflH6v LIFIGHF TS 60 60T

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 erflibg Uleryn, Fmbueiey (nMIS@&GE6T SHIGH6TMET"  6T6TLIgI
Ugeleums LUl L. @ Q@Bb&HF QFmevelsmL. @bl Lievory
STUISHOBHS QUDHD @enwsefley S&meorliLWD. jemed erflebasliul L
LNedr 2 eum@Ld Friuedley (LmId@G&Has6rler aulqeaImiseT UL G SHhiGLD.
@&, @MeUT ST aumpalley SFHE 6aTallevTeT HITLIRIGMETE FHH &5
CHIS(BHSTID HETOUML U 2 6TeTMTIHEH (FHO0ThRIGHEM6TES &L L6
@ MBLILSMHETET 2_6emLOUITS @ (HSHHMSI.

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 GBI (LPWDEUSHSILNETET QBF6] [BILIETTIEHET @)60LDGEMET  {60LUIMETLD
&meoor 6Tifl&60 LIFlGaF s ementen L] LIUIeTLI(H S SIS 60TM60T. GILeV6L 6TfIHS (HLD
STUTSHOBHS QUOHM @eMNSATTEES  FTOLme  allenemalls g, Fev
QBT&HEDHES elibs Uar @g Uareaflie) earmenpndauubin)
GaflgemLwld. FFTDLED  gmHETL Qenwpdeflar  enliemnlis
5585600618 3156 & ITETEBLD, 2 60TIT6V eterfl&mas QBITMISSLILL (B
QUITLQ WM& S LILIL6VITLD.

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.

CC-BY-SA 4.0 license, HBCSE 2



Vigyan Pratibha Learning Unit Twists in the Fibres

Moreover they burn with a very unpleasant odour, similar to that of burning meat.

UL () whomin sbuefl Gumetm efleumiSRemBES QUMM G)6MLD&H6T 6TflHSM6eL
FITDLIGV HIBLD 360160 HTTSEH MBS QUMM @emLndseT allemerals@Ld
gatemal L W&EEGmmalTs:  @QMmeEGL. Flev  Crrmisefley  em&m
LO6EOOTIWIMEE  (bead) SrHHBIGNBILD. @& em6flgns QBTMRIEGeIHW. GsyLD,
@eOMFF 61166 LILMGIMEUMS 6T SITHTHMITD @eummlevid &mevorIL(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.

QFWMEMS @)6MLDGET GILMSIAUTSE, HTeUTSEH 0 BHS! 2(6v6vS! llevmITR e [HH S
QUM @empEemer &l Causloms aflbaealh.  SFsLfly sl
STLLUUGWLEUTs, 2 m&BW ertery Hensbsolujbd. SLUICUMS SH&
leTallev QeuliLiD QeueflGuMMLILI(BID. FTOLIGY gD eleneTall&HaTIN6, (b
D600 G LGS LD. ©)60S 61615 MH QBITMISS @)UICVTS.

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.
umsIsmiL: oaflsy uflGamsamersetley FHUGWLECUTEH  WIGHS
HaUTHCSHT(H @) HeHse Calstor(hd. HFaLfler evevgl erfld @enpwWilmE
HNemBev  @QouUmsWLD, flhes @enwnseamer  afflal(heuens
sllhser. Flov @enpser We affflwinms erfluyb. Gawld, jeummleor
© (FSGEF SGHMIUETET  QUMBLSGETEF GCFHID  GQFUIWLETD VeV
B ESITWIMHIGENET 2_600TL_TESHEVITLD. 5560016001608 Q&ML 62(H C\&5T6TE6V60T
2|6V FH600TEOOTITLY. QUL LG 606V BTV emeus S 6TfHEH @)enLGn6T 3(FH6v
GUTL (e (hbIgs6T.

Fibres under microscope
Bl6vor Getor S P Wil6dT SLD @) 60D S 6T

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.

QeueuGeum  @6E&HET  GeuelGalM 2 (HEUmIGET WLMMILD  GUMUTLIL
@QUILLSE06TEH Q&Moo (hE @G, @eumemnm @H HeoorCeoormaSHIwlledT LD
LIMTJ&&6VITLD. @)6MLOG6T 2 (HEUTET Hleneuemll (ELN6V SITAUT 3i606vE 6Lk
QF6L&6rfleor 9 (HeUSHENSHILD @600 6TeUGUT M o VISSLILLLGI
AHWaIMemDL QUIT(BSSS) QUTMHSS, emel Ul L Lomeor, [HL L LOmeor
II6VVG ROMISMM GHMIHEG GeULLeMLOLINLIES Q&T00Tq(H&HEHEVMLD. LIEhdr
@) ENLLFHEET  6T(HN 5 SHI 5@ 85MTeor GLITLOMEOTTEV, 3i6mel aUL L LOl6LeVTEH GHMIGHG
Qeul Lemollemnss QaMeooTlq(hE@ELD. @SV, 3jeUelemnd @)enLpdserflayeTer
WPMIGHGHET @@ HeoorGeormeaHWler &b 66flsne: LUMI&HS6TLD.
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STUTSHOBHS QUMM  @ENN&EET  QUISIUTEH  QFTIQEFTILILITT
GLMHUTLIEMLS Q&Moo (ho@ELD. @WMens @emnd SMHMIeV, e @)emLouiler
3|B6VLDMETS! @) 60T Q60T meorMI6S (HIHG! LOITMILIL_GUITLD.

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.

QFWMems @enpseT, el L GWlseflar audlCw 2 m&w  Umednenrs
QF 8IS F16) 60T eLN6VLD 2 HaUMESLILGSRMS @r(heven
SWMHl&&LILR 6U60&HECLIT6). 2 FH6VIT6L, 2|60)6) GULL GMIHS
QUL LemLIL&6EHL  WSieuTer GMUITLIeMUWLD G&Meorlg(hehE&GWD. 0
QFWMENs @ emLpuiler BHL L SHT aUldGU, IS0 B{FH6VLD 60T MIGLIMTEV
@ HHGLD. GLOAYILD, BTV @eOUINS SWMHlHHLILLL Q&FWMeNS @)enLDss6reor
9|&HEVMHIGHET FLOLOMS @ (HEHGSLD.

uredQuienvL L i

. Figurg 2: Fibres_ under I:nicro'scope )
LIL_LD 2: m1600T Q00T TS GNUIN6OT GLD @)6ILDSFH 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 ellewmSeNmhE QUMM @)60L&6T 6l L
GMIEE Qall Lennliemnliss Q&meoor(h), STeUTsSHeNmBS QUMM @)emLpgserleor
Gupurlieou el WmSeUTs @M@, QLETTY, el  QFWLMens
@enpEemeT el QEmrQasmrLliumerenel. slbuerfl/wuilesr GLmUTLILS6T
QFDETEHEMEE GG MEIoTLY(HEEGHLD. (66l S1q60T LIeTFSH6T, FMULMBISET, 3eVeVS
Gaus\L QIIM(BETSHETITEV LS60TLI(NSSLILIL LY (HIHSH TV QFFETH6T
CFaLILIMSSLILM eumMenm 2 MMIGCHTEHS (LOLUIMLOE GLIM&HEVITLD)

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

6Teofl6DILD, SENETH G @)ENLEHEBLD (QFUIMENS @)60LGEHLNGaL) G UILDTETLD
LoMmILD Sdlelleormev @i et GLMUTLILI6 s F&TLiemnLl] QummieN(HILD.
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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?

Gs:. 1. UL 2-60 Q&MH&SUULGETET LEhs: Wmmid  LmedeuwenLy
@6 Lpsserfleor 5l600T600 | UL LILBISEHE @ @6nL_Gul 6T60T G 6OT6OT60T
GeaumiLim(bh &emerr o [RIGEITITEY UMTI&5 (WP HMSI? QR
o HMICHTHERWeIMHMOBHE @enpsetlear @&T GeumiLil L @UIEVL|GHem6T
o MRIGETITEV Q61T &85 (LNIQHMSIT?

Task 1: Known fibres

Q&FW6L 1: MWL L @)6mLD&6T

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

Q@@ UEhs LmMID, UTIQWeVLT Veud QFWMenNd eV
@enemll TS SHIHOSTETOTED  EDHEVTET  HLeVE  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. @UQEUTIH BT @empulledr @emLGETIaND GleuMILD  &5600Ta0I& H5
Q5 fleuens 2 MHMIGHTEHGMHISET. leummledr LI600T L] 5601615
GNMSSGQEHTETEBRISGET. IFHMeUG, LeTUeTlL  3jevevgl  WWIL(h\S
GxTmmD. G, emald STHSNHE WIHSHETE 36V6VSl
FOSTLILIMTES D _6TeTSIT 6T60TLIEMN G LD &MU BISE6T.

Fibre Observations (Shiny/ rough/smooth texture)
@ emLo 2 MMICHTHE6V (LISTLIeTLIL|/&I&ILL/L0lqH Sl 6 meor

S{6MLOLIL| [HUILD)

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. @@ SLOL 6T(H&HSIFHC&HMe0T(H AHT HHG6U (H QLDDGHUTSTHemUIL]
QUMBSSIBIFGET. HL 1960 GHMMHS jemallel Sevoreooiemn 2ermmilafl L
LedT60T, QWG aUTSHemU 6Tiflul emeulBIgGeT. @(HSHemnl eSS
BT @enpemwlll  L9S5SI&H68HTEH ST R LUSHSHSNSHE
BFHL(HS5E S(HHL ST (hMIGET. @560 BRs6T 2 MHMIGHTHSUINSL
LNedreumld L Leuemeooruiley GMIWLMBIGSET. 6([H SH600T600TITLY. 6L 196016V,

CC-BY-SA 4.0 license, HBCSE 5



Vigyan Pratibha Learning Unit Twists in the Fibres

P55 FTLDLIEV/LD600 I enWLE CFoIlHEH 6MeUW|BISET. [6T6Ff15H6emas: Flev
@enwsear  Salgns eTflsGsa®D  6TeTUST) 2 HIGSEHenL LS
FHEMEV/2_ LV LIMSBHIGET HEFL([BHEHESG SMBHV @6VeVTney LMISSIs
QEMETEBMIGAT. 6TflhE Q&METQ(HEHEGD THESOEUTIH @)eMLOEMUIULD
G600T6001 116V 2j6m60T5 I (HMRIGET; CauQmmbIGLD efFlall GeuesorLTLD,]
Note the following observations for each fibre.
R6UGAUMTH GEMNHGID L Leleneorulley QsMHSHLILLL el higemerTs

SDVSHDIBISHET.

Sr. No.| Did it melt? | Any smoke? Smell (like Ash/ Bead | Afterglow?
(Yes/No) (Yes/No) burning paper or| formed (Yes/No)
plastic)
afl |[2GRWsT?| Lans g&in 6UITE 60)60T FITLDLIGY/ L9 6ot
s | (@b |esfibssm| (GMESD wewll | gefljey
cresor | /@ vemev) @plh | Svevg QBRI (o meur® | (@b
/@evemev) | TALILENSEUT [ wigme | /@6vemev)
6V)

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 G\&METE6V60flV FIMEH6e)| S5600T600TeM T 6T(h & HIEC\HTETEHMHIGHET. 62(1H
QIIL_LDEN HTem6s Q&Meoor(h &H600T600! 60T HETemLDS SITTLOM B{606VS!
Sllevnm  ereorm  GFMSHMETE  QFUWMSET.  @fl(p  BIlLmhisser
QUGS (KL Leoteory, 6006 SHmemser (Fleulil] wmmid BHeuld),
@malefl  LTormeuslissedeor, evevd @  Fomilillg LEhSeT
.S UaIMenmE Q& meoor(h) GFMTEH60)60T60L BL_&HSIMIGET.
FITLDLIGV/LD6D0T 60WIG S5600T6001 160 FHemIsHs LlledTeory GILIMM HemJFF6V
IGVLDTSEH VEVE SMTILOMSES LDTMILETENST? GMOILIL: SFTLDLI6V/LD6v0T]
GH600T6001 [F160 (LD(LDEMLOWITS: SHemnThE! elLMs!; @ Tevor(h GILIMIBL_S6rflepGLn

F M &61T6)| H)600TLOLOME @) (HEGSLD.
Thread burnt Ash + Water (Neutral/Basic/Acidic)
Sr. No. . . . . . . .
auflene eragor GFMTH&HSHLILIL L FITDLIGV + 5 600T600T [
Qe (9 flevLd/& ML/ B (H\BlEn6Y)

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?).

CC-BY-SA 4.0 license, HBCSE 6
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4. @UGCUME, HCL GMILLLIQ@mULS GUMe 6@H [HleoorGeor a5 6mlds
Q& mMeooT(h BT6L @empeml 2 MMICHTEHGHIFHET. (evorGLMWI6dT 6umedT
WQeueTCGamms: 6@ Sleoflalwmum] efeaTUSID, eUT G)6mnLDGHEm6rT
2 HMIGHTESHSTET  Hl6ooTGeooTTEHEHIMWES HeooT(HMLNQSHSHTT  6T6drLIGID
2 MIGHEHEHGHS SFlULDm?)

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 @emp&erfledT Sal (N&MeT @@h BTV @6 @G, @F 261F 9606V
Qh&ERMWE &M  @eMNEmeTs  SemIsHell (L1 ety e
@enenw LD QWSS T(HhISH6T. @B @eNLDenUIdH F600T600TTLYSHEHEH()
R6TMI6L eMeUSGLILINETET &600T600TTl). QLD6TSL_(h& G8sMevor(h) eLOL LD, LIS
LLLBIG 2 GBLOUMSSSH 2 mHMIGHTEHGRS6T. @6npuiler LIbu @eallul
alleuemneuQUIETMMeY, &  FHlwmes  QuUTBETCHTEE Qevetterdleor  HGLD
@lums 2. mMF QLW msseT.  Cuauld, — GelwWliLbB&SHe06TCUMS
QevedTendledt (LpemeoTUIed(BHE CINETESL MG @)HHGSGD ST 05 Q&S 6
@ MH&&H 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! MU HIS6T. (H&HSHHTE, eLNETMI (L6
BITEOTEH @)6NLEHEMETS HSHL 1960 606aUSSIaIL(H), SeUMMIET FVEH6V 2 6TerT
GeumILIML6L 2 MMIGHTE G MRISHEIT.

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)?

Gs 2. @ @Ml &6e0r HeooTl LGS el 2 mmiGHmeSIwLIGLITS,
SHEVD  @aTm CUML @MMBSSET? 6vevE @ emLWIleT  (LDem6oTserleviin
BOUUGHUIID SHeD GClallGaDTE: QOBHSST? @ AL, @
(WeneoTWeO B @)eTQ6oTT(H (emeoT auemTulley BRIGeT HEHEL ML BHMHM
Geuevor Q. WI(H&&LD)

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

35 3. LIEh&r @)60LD&6TI6L (LNMISES6m6TL] LIMTSSIE6TT?

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

CC-BY-SA 4.0 license, HBCSE 7
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35 4. LIEHh&r @)60L0&6TTI6V LI LIL|FH6m6TL! LITT& S T&H6MT?

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

Gm 5 QeueuGalm  @EMNSETIET SFHEUBIGETES GMISHEH  6Te0Te0r
Blem6oTd: S M) T &H6T?

Now sketch the shape of the fibre observed under microscope and write its features:
BleoorGeooreHERUNeT BLp 2 MMICHTEHIW @enpulledr allgaIGHemE aUemTHI,
9|56 @)UI6VL|SH60)6T 6T(LDSIMIGET.

LI@©h&r(Cotton) LITeNQUIENVLI (Polyester)
o _(HLGILIHEHSHLD X 2 (BUOUIBSHSHLD 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)

@enio Qe elleuememr  (@BIMENS | g oo ooy @ amipasarlein
Sl @ﬁmg;gu, gerf QL aI(PLD speoTmI GLIMeL
@]@L’Qu‘ﬂm ,r%eng;@su @GD.QEU'T@ LOTOILL L &IT?

IVeLSl LDIMTAILIL L. FHVEHSHSH
Q& TevoTL_Sl)

Cotton
LI@eh&r

Polyester
Lmedl@uenvLi

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 .

F5% LDMEOTeUTSETI60T  QUemTLILILBIGHeM6TL] LIMIHRIG6T. GLOSILD, 2 _Mhiger|eor
ULSSHeOmHE WTMILLL @@ LEhdF HVevd LMeIQUIGILT LIL&nSH5
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CHIBOSHGHS SMSULD UM THH QG TETEDHHRIGET.

LIEH& (Cotton) LTS QuleuLIJ (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. BRIGET 2 MHMICHTEHILIMeNME G&TeoT(H), LI (@UIMend @)6emLp)
LMD UMeAQWeVLIfledr (QFWMens: @)6mLn) @)UIEVL|S606Ts: GMISS! 6T60T60T
WelHG 6T Guigd?

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?

Gs 7. LEHeE LIS 6Ty 2 (HeUm@GLd &Frbuev, HBifledr  HedremLinemiLl
(@ evLd/s L) rHMlelHILEUME UMl WwevLfledmba QUMM Do 1UImey
6J60T 3JGUAUITM BIFHLDEUT6VEmIEV 6T60T M Hl6m6OTE R )T &H6T?

Task 2: Wool/hair (animal fibre)
QFW6L 2: &LbLerfl/wolg (eflevhiE @) emnasein)

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

sluefluledmbal @ HTL @enwpenul 6T(h&HHAID VeVl DTS (Lol
R6OTENN  (FG6TeTMIMeL  SoLefld  eT@HTQUMH  eNleVRIGIET  (LOLY.T6oT)
TNE5SIH GSHMTETERHBIGET. MG MeUSHF, LI16T eI CEFWeLITHSHEM6T
GLMO & TEITEHMISH6T.

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 CLMGSMeTL 6Tflgev LIFlGFTsemeruledr epeuld, @)emLp
@ UIMED) & WITEOTSIT 3|6V6VG QEFWIMENGHUITEOTSIT 6T60T M)
Q&HHEH QS TATEBMIGET. (CIEFULIMENTHUITETS 6T MITEY, 26006 LOWLITE0T
sLuerfl/plg TEHflenws Caaiflesa]W0)
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How did it melt (smell, smoke, afterglow, ash/bead formed)?
TeUaTm 2 (FHRWG  (eUnFemeor, Llends, Llerepeflie],  &mLbLIcv/LD6v0t)?

Ash/bead + water: Acidic or basic or neutral?Crushable?
Frluev/oeootl + BT LVSHETEND  3i6V6VE  SHTISHSHETEN D VEVS
B(H\Bl6m6V? QBITMIESH T UIST?

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

2. QFW6L 1-83 BUIMeL @emipdsemeT Hreuseafledmba Lflegl, eumenm s
mlevorGevor &SN 60T BLp 2 MHmICHITE G BISFHET.

@)6MLD U6 (Fibre):
2 (UGBS SHLD X o_(HLIGLIHEHSEHLD X
(Magnification) (Magnification)

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

@emnpuiletr efleurensuor GBIMETS! 6Vevd HMBSS, g6l LGS Si6vevg
afl Loms, @enpulear  BarsHev  @MmETTET  3jevevdl LOmmILIL L
I HVEH0FHE Q&Te00TL_Gl)

Are all fibres same or different in shape?
IMTHS @ EMLNSETIET QAP eTm  CUMTL @ IBHSST  6V6VS!
LOMMILILL_&HT?
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The science behind the burning tests

eriflsev LIfIGFTHements G LI Lletrentser 3jmlailuiey

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

Flev  UflCFmmameTmemeT  BhiGeT MmO smeor(hemem  Blemeuuiley,
STUISH OGBS, levmSemEHE QUMM @6NL&E6T LMMID CFULMENS
@esEaT  ger  QeueuGam  allsmigsefley  eTfl&Berment  eTedTLIENSL
b &I Q8smeTerm (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.

- BHTUTSHNHSE QLMD @60 aUenEHEH6rTl6V (LIEhar, S(HLOL], 6960T6dT, F600T6V,
G&MILIenL) AFH& eTallevmer GIFLIGETEN @ IBLILISTEY 3jemel eTefl&mss
flEH(MD  SHeTemnld 2 LG eefled Fnflgere Fedlsm  Lmmin
o GeUMEMHBIGEMETUD  (6TemLUIledT SqLliLemLUNey ~ 0.1 (LPS6V 0.6% 6UEM)
Q&MEoT LY. (HLILIGTEV SFITLOLIGV (6TemL_UI6T L LILIEML U6V ~0,5 (LDGHEV 1.2% GUEMT)
o meuns: CHEGL. @QBs @wsEeT HEsLiflev Qevey FlHFHHILD. NS
Semetbg Gumeor ety erfluyld mlevssflenwill Gumev Fledssm Lmmild
2 Geoums: GopmSGeT Fellilng eeflld. flbhs @enp/FmbLe) Heflbs
LNeotL, LNedreperflyay Lnemmibs! QLoed&Fmenr &Ly SHenLSH (HLD.

- 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).

- QEFWMEMS @emnsefley  QUMsens: FelsT  3jevevgl 2 GeUMEHMmIGHET
OQHEGSHTS. @SN &MJE0TD SMTTLET, OBL TR, W&HFN6T MmMID
60)QUDL_[TE260T Gurmeorm 9|G6uIT&H 60T LOMIS 66T @ &T600T L
umednrsefledlpng  emels SWMHeaEsEUGHROTDE. Gombhs 2 ([(HHG
QeULlILIBlemevenuls Q&Meorl(BLILISTEY, &L flev SMLLLILUGWLEUTS eme6l
o (5% UflbsWhSHOWw. QFwUmensd @l oaflsHOWLEUTs UFH s
jerallev GQeuliLD QeueflGUMMUBID. S4L,60TIT6Y, LIeMEs ©_(HeUMTeUG! HlEFUILDEV6Y
@s! LUmednflavieTer &flln ememealll QUMHSSHS. U P& 55655560
@) HEHGLDMETTEY, SHITILET ML PHMFL 2 (HUMHHSEFHV  LIMIG6ILMID
SMIUeIMEG GUTSILDMTT HFNET HeMLGHHTINN CUMGW. @) &H60TMeV
TflGHUILLTES  SMILGT SHSHETHET MmN S FTJHS  QUTIHLSET
o HeUMSSLILL (DL Liem&uw s QeueflGummL(hD.)

- 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
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such as meat.
- ellevmlE @EMLNGEET QLIHLDLIMEID LJ&HBIGHem6Ts: Q&L 1q6T CUIMTETmemel)

Q&MeooTL_SMev  6TflLDCUMEI @B SITHTMMI 6T, &ifl GumeTm @)&T
LTS MIG606T 6TfILILIeNG L] GLIMeVSSTE0T.

Task 3: Unknown fibre
Q& WL 3:

1. Take a thread of unknown material. By observing this thread with the naked eye,

1.

guess if it is a natural or a synthetic fibre.

6T6OTEOT  GILIMBEITITEVTEOTSl  6T60TM QSIS 6@ HTeV  @)6mL6mL
T(H S S HOSHTATEBMIGET. QUMD FHE00T600TTeY e 2 MMICHTES),
318 QUMM 2{6V6VS! QFUIMENS @)eNLOWIT 6T60TLIENS 265U MhIG56T.

Sr. No. Observations Natural/Synthetic
auflend erevor. |2 MMIGHTHS6V UMM S/QFULIMENS @)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.]

QFWE 160 QFUSMSL GuUML HTL @empuwilme  eriflseu
LflIGFmsemetenl  CLMGSMETEDBHBIFGET. AUEH  @UIMENTHUTETST
VLS QFWMEMSUITETST 6T60TMI  SeMLUIMETID  &HTeooreld. (Hlev
@enpseT Wles Sallpns  aflussa(®D  6eTUST 2 migerleor
W&ELD/2 L6y  UTeHRSGET SHosLeongalll . (hgd SIS  6eUsHss
Geueooriq Wl (LNETQeTFFflEHemE86m6T BIWMLSHSH Q& TeTEHMRISHET.
eTfluLD @ 6L emer BHifl6L (P& QFUIS SeUMenm 3ieners Sl a|LD;
GauMMmIGLD aFfFelL GeueooTLITLD.)

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

under a microscope.

3. QW 1-6V QFUISNSL GLMeL Hiev @)emnWileS(Bhgl ©)emLngemerL]

LNflsesbhsesaln. Lertery, HleoCaormaSuilerr SBp @ @)6mnLnenl
2 MMIGHTEHSHELD.

Sketch Describe a single fibre Variation in a bunch of fibres
GUeMTLIL LD 6] @ enLemlL [ @S SHmHenmullayaTer
aflaufl& s Geumiuim(

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

GO BiigeT LweTUMSSHID BTV @60, @)ennsefledr 8606m6uUImeY
@IBTaUg., @armhE GCLMULL @60  eUMSEHMETES Q86T gl)
2L60TH6V606V 6TEOTLIENSGE FIFILIMTSH SIS QEMeTemeLD. ©)8560TM6eV, @) J6vor(h) eUem S
@enwsafleor UeoTSGemeTuld QUM CGBEEIGILD. aT(HSHHISHSHTL LTS,
6Tfl56060TGLIME! SFMTLDLIGY, LN6v0fl @) TeooT(NGLD ©_(HEUTEHEVITLD.

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

CLHFMULL I BEGD LUFICFTFHmerseafler 2qliLemLuley, @) emnipeni
SIMLWITETLD  &Mevor  (PUWMHAWBISGET: 2 HMICHTHEHIWL  @)6emLOWTeTS
_ g Q60T60T MITEV

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

4. BIT6L @ 6MLD LOTHflenl @MICH L L 6)|LD/@)60600TSH TG LD.

Task 4: Fibres and Society
QIFWIE 4: @) 60D EHLD [HLOGI FELNS (LD

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?

R(H 6GUMQEGWITOTITS @)6MLGETI6r SH6Temld BLSE (LN&HSNILDTETS.
QL6OTITEY, BTN LUWeTU(MSSID  QenPp&HeneTd  FMIHS  6TeUeUTm
VL FEHEHE00THSBTET  BLTHET6T  QUMDEITSTIMIGET QUHEHERPMS  6TTLINS
BriI&H6T B SH [HEHETHETIT?

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 SHE0oTL. @)6MLN&HEMETEs Q& meoor(h Q& WIwILIL L
QIUITHEMET (26O &6T, HTL @ enLpser, SleoofleseT), SwWmliedmns
allMLIemeT auem T 6T(N &5 au Lisoof IR (KD BLTSHem6TL LIL 1 U6 (HBISET.
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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.

G5 2. HleoflGeT, HUIMIGET LDMHMILD @&T QUTIHL&Hemend QaFulul LwWeTL(RILD
@eLsGCTEIN 2 misafler Sm&Hev SWMHEsELULUGSRIMST? QLD 6T60TMIT6Y,
@enpsefledphg  HTL  @engeT  SWMHlssLIUbGb  eulblpenmenls
F(HSHSL0ME elleuflu]mIgse.

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?

G5 3. BRSET SHHMIGCSHTEIILMS MaIHTE, GWG&GHTSSH LMHmID
6TeooTQeooTll  ellemah@aetlev  LWeTLURSSLILGILD  SHiflsemnens  QaFumens
@) 60T EN6ITE GG Me00T(H Q&I (LOLY U|LDIT 6T60T M FoMEYLD. 6T&H60TT6V?

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 aWUIMUMISSIHG AHOmHs Diflsar swmfleasliubhels
(PEHUWLDTET  SMJeorong: @@bS! amEmag. Hiflseflds Lepst
LweTUMSSLILMGUSH  6THOSHHS Lieolsear  FribhSHHEHRMS  6T60rm)
LI 1q WeSlL_eyLD.

CC-BY-SA 4.0 license, HBCSE 14



	Introduction
	Materials required
	Burning test for fibres
	Fibres under microscope
	Task 1: Known fibres
	Task 2: Wool/hair (animal fibre)
	The science behind the burning tests
	Task 4: Fibres and Society

