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Twists in the Fibres
g i
Introduction

MNE

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.

IR INFEIT AT UG JRTAT RIS MaSciles B17? AT eI TchId, ST+ arofl i
GeHS2AT IHT dTYR HRa YT T JATBRIUTR TS

Did you know?

JFBTST HTS I 318 B172

A thread is not a fibre but a bundle of fibres. You can see this in Figure 1.
T ¥8UIS] Uhd <iq] G U@ [ edT 3iah digar I8 I9dl, & Jelal A1eld s8I 1?7 Jeid [ 1
qraT.

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

HATATS! BRTUR ATfeed:

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.

DI (Geih), UITITER (fhal DIVCTES! P €T, B (RIS IS BIbY HBTH A8, TR
JEET AT BT JhSTe! aTusa 3T ATd GRT, b TR G, SIS §aR bre! uared

[Rrdhceses T FRITud B Ug A dl. T ARl & I AT

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

¢ Microscope, glass slide, and cover slip.
GeAgRll, Bl Ug! (FHT5S ), e ST gl

Burning test for fibres

! Sae aTaoft

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.

Y ST 90T Gles ATET el 37T ARTST WG Yeb FUT 3778, GH TSl &R fdhal TRY. TR STobedl Xl
TS e dies IRI=AT TRUNTS! HIIF I(8dl, A1 T wBoiar 37 38, g ediedn aqurgH
gIgST SR & U dfred 3G GR SioedHaR 989l IRdde! Rl We fage Idl. “Sieard
fpdIg! e Mol ANt TWTE i MU Xg9TaTd fhal aRTuvgTd BIvdTe! 9805 81 (ol el
3R T eI s AT ST Al D RAT axies ¥l dTuRes] STl

Textile experts across the world have been using burning tests to identify fibres. Plant fibres burn slowly
producing ash, which glows for few seconds (known as afterglow) before cooling down. The ash
roughly retains the shape of fibres but can be easily crushed to powder.

BIIS SN Toel Ul 3o HRUYNATS! HRATAT G bS] Sd YTedlled. davgeiid g
BRB@ ST I G AT BRAM. 8 A DR Blel &0 YHhRAH 8 9 Fav g
ST, ANYCKITS Brs! SoedaR [TSuImRie] el &lo THRMM Ted JFedrd Jwl dIiges
Y. e X}G A1 YISl AR STesesed arvamal Ui fage Al 4uT qiei el Facd™ ]
Yh! TR BN

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 strong
odour, similar to that of burning meat.

31 fdhem Bl ATIRE ST g1 SdedTd Fidia! I g4, I Il SASAR ool 19
QU 4! 3RA. BB & gN THedaR Mes d BB JATDHRT JON AN, AT HUGHATS! AT Hodell
fhar fredr I, A8<ATE MY WS WO 91 STdd SRIAMT HiG STicdTa) ST a1 I,

IR I Jal.
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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.

S (AFAHAT) g7 & GacoT g1 37T UTofeT 811 JiedTier gedh Uedid. AFTedes Adrd
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TR B A8l R ST@cdaR M3 9 Ser quil TR Bl 0T 01 AeAesl A3aT [hal RRes]
SISEIGH

Safety precautions: Be very careful while doing the burning tests. Do not be too close to the flame
or the burning fibre and do not throw burnt threads around. Some fibres burn very vigorously and

their melts can also cause burns or damage to surrounding objects. Keep water in a watch glass or a
container nearby, and put the burnt fibres in the water.

gRidrade IUr: Sqo araofl HRAmT {421 Sl &1, Ueossl SN fdbar Sed e 2T dde
ARG §R Sd1. Uohos T JATSATS[] PISE! by bl DIl ] USHT ST, ITAT STBuI=IT
gges IRR |IS] Fehd fhal MM SATSETSRAT g% JhAM 8% Abd. IS TETEl &el
U fohaT g2iHe] UTofl STares SaT M1 TR TS e AT YIvATd U sell i g dl.

Fibres under microscope
Qeve3NaEra garaid fAieror

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.

FRIERTEIT gradl A= AT gSHFT Il AREET RIS ¥, S Geaai sl JIor arg
Fhall. gTAT! AT Gy U= fohar omofl U2il e T RITAR 301 i) B deeses 3Ted, ATTAR
3. gHITET BICVS (ISl B, cross section) TGRTHR, Bl fehar ff-rafid Teaxauren 31 2.
QTS HIIAT] Tgal BT IYBIDR THT IT el Yies GeaaIRITS ] Feof 107 W0y foyg
BB, TR AT ISHIT e TSI 3. TARTh graiciies Ul gl STl g=aT dquel
TGS 37} 2Tl

Synthetic fibres usually have circular cross-sections and smooth surfaces because they are formed by

passing molten polymer through circular holes, similar to the way noodles are made. Thickness of a
synthetic fibre is uniform along the length of a fibre, and is also the same for different fibres in a thread.

P AT PICws FEAT IYSIBR AFAT AT T YSHFT HS AN, SATIHTY 3G TR
HRUYIATS] AR AT g i< ArediqegT IS Shosed ST, TATIHAT B T TIR HRAT 5a
Iy IgaIReh U dAT foaredl Areame JAddd. IS HiEF dgdl SISl JEe e
T AT, T A3 AJURL TTe5edT AT ST dgdl STTe] UehaHT 373
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Polyester Hair/Wool

Figure 2: Fibres under microscope

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

3 AT SIpR ARIREIT AT TGl BICBE BT GdlDbIR IR ATl FSHNT RIS Ut
S YT P GTITUE WRERIT 3. BB fhdl H AT el YSHNTER BEFAE Tdes JAN
(IR TeR faRSTep, [T fban AR AT Ufshdqes AT Agavicr Waes T8 81 AN, U D & Wdeh
GeARA T SquaTdl 2T B! BId). AT a9 dgal JSHNT (3Tl HiH Aadles) HIel o
ITIREATR fdhal aRAR BTGSeI WRRERI 81 3hdl.

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?

g3 1. o 2 qelies w1 Sifor uifesueer it dged Geneeliaresl BIokd BRe fag I ? Al

RIS T AT Sl ST BTE] AUt AR SITvTdes! 3iTed 17

Task 1: Known fibres

Ff 1: aRFra e

Take a cotton and a polyester or synthetic thread (like nylon or acrylic).
HIIROTI0 5—6 HHT, S Fell (HTIATT) ST Yo Jebel AT Ufesgeex (fdbar divrare! HiM g

S, ARSI e ffshedier ) GraTl Ueh Jebs =T,

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.

TRA% GRATIS dqd TN SlodiHl [FRISTT BT, i HifTe orer] S THSHEIRYI, UId AT
INTST 7S fdhdl WRERI 3 d &1, AT A1 B,

Fibre Observations shiny/dull/ rough/smooth texture)

Gig| FARIET0 (FHPER / WRET / 9)
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2. Take a tray, and fix a candle in the middle of it. Fill the tray slightly with water. Light the candle.
Tdh ¢ BT JATIOT =T HENTHE] Ueh Houre<il I ST, HeY s qrof} ¥RT. 31T Hore=it Yedr.

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

AT 91T U YTITd Uch Cleh AU SYIciToTdes =8+ ST Uedl. ST STosel SRATT fHRTeqor
T 3T Y5 Tl F+IRIETor g ar. T quiqol STaedTaR faolesel! I fdhar 7ol (IRF) T B,
[gRfaraaa U Sdo+ araoll SR Breosl B1. USeied] SARITIRE fdhal SIeu=in dqurg e
a6 X E1. UTTesed <, STSETS[S] BIST! by AT, BIel Tl YU X ST, A3 YTH e Tggos
IR IS 3Tl fhar e SITSETSdl a¥gd I BId. ATHRAT YETE &b agurard fhdr
AL U0 ST ST AT TR TSI AT YTUAT Ueores < gl |

Note the following observations for each fibre.

IR I FRIET0T YeTes daednd Aiadl.
Sr. Did it melt? | Any smoke? | Smell (like burning | Ash/ Bead formed| Afterglow? (Yes/No)
No. (Yes/No) (Yes/No) paper or plastic)
®. G| R fremen? CINNGaUEY 19/ AU TR | fI8TedT=oR YA
fawer? | (Br/AmED) FiRe® Eire) NGV
GRIAIED) STBITARET)

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.

T UITd TS aTofl &1, fosewsy UuR=ar e uroft Saserdt &l Jredherdl e, o UTeT. 31rdT
YTUTe 5—6 99 a1d TSRIHY Sdohed] IR fdhar HuImaR <71, 1-2 fAfe erfer snfr TR smovear
STIUIT 1-2 9 digear faeavaar onfor fdhar fMeat foeaax eTd!. 3vae STauiaed Bhaleh IS
3IETET U A9 fhal W g®a CIdT 3N il W 9@ ST &I, o YIel. IRdd qroft
I CATER o SATFHEHT D1 SepeH! SiTey, YTl A BRI, X1 febar Holt qroare quigoy fgReresd el
T DTel 3731 UTvdTd - foaRegesdT a¥id Iadrd.

Sr. No. Thread burnt Ash + Water (Neutral/Basic/Acidic)
PHHID SIS AT IR R + Yol (SETHI/ e a™1/ sl

4. Now observe the thread under a microscope as described below. (Did you know that Antonie van
Leeuwenhoek, considered to be a pioneer of microbiology, started his journey as a cloth merchant.
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He started using self-made lens arrangements to observe the quality of fibres in his shop. This
setup of lenses was a rudimentary microscope which later also helped him to study animals and
organisms in detail.).

T GEASHIRATHAT FOI Aes S, i1 BIIs FMYRT T U] dRbla Y& Dosl. ATl
G, gTTE] Urd] UTEvATATS! i+ ¥ fArel 91 dost. fre 81 721 SIaaHdH Uahl

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.

HATHTIYU[ 3 ﬂT‘c[ NESISINCRNE faf¥rs =1 B g 9941, <= fdhar femear=n SIEIRAIN
TG <], d¥T6 b1, AT Uab Tie], W ITe] BT STVT BHTAIgIar S&H QTaR SAHUTIE! dl. 10 X
T dqd geaeaiiars! Fleor &1, SR O g¥Iverd 99 e dR bradgl fmarel

SIOTUATATS! < ARIYS, SMS[ETS] TRHIA <] [A e, T BRI, TAFI Sl MO Braugiciies fBaT
IR 0.5 JHY. MBS, AT BIdoll &l

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.

TN QUIEATET Al DRI, TR 3-4 < Yha BIAUS AR SH FiedTkiies BhReb MM afdrees) Jer fAieror

BT, GAHE dgdl SISt HHI fhdT SR 3718, ¥ uTel.

Figure 3
ICEK]

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)?

e 2. I GeHaR e UTfgesed Sl SISl Yol SidiHR T 3178 ! HEGHIH A1 G181 Slepi
AT TSR BRe ATe (T UTBUATATS! el Ul SIBIIGA GAIT SIbTIId Jreles] hraug]
RECACIRSINEIC DY,

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

3 3. JFETe] BTl dgHe) Y fawies &1?

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

U3 4. JFETS] BT AJAL STHY T TS3edl f&deT H17?
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Q 5. What can you say about the thickness of various fibres?

93 5. dITdITeod] AT SIS IIee] JreTAT H1Y dred ?

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

Cotton (7Y farar efl) Polyester (Tifesgve faar p13)
Magnification (TefTerd)____ X Magnification (Fef7&a) X
Fibre description (straight or twisted, transparent or|Are all the fibres same or
Fibre opaque, uniform or variable thickness along length) |different in shape?
aq dgd  auE  (WRR/NDER,  URGND/MUARSND, [Fd TG AR THaRE]
SR THAA SITSI/ e 965) 3ITE P T 3ATR?
Cotton
el (P1YR)
Polyester

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.

AR PIGTA ! [ UTST TN AT Y@ o5 el Ta HIH i [HAT Geb diTes o3 ST o
BIGUTT T BN
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Cotton/ ?j_cﬁ (PTYH): Polyester/ UTf5UECY (Q'T%P:[)

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

=T 6. gHET (ARIETOT=T SR, geRgeioT=g g, (Geil) AOT gIfesueex o (Hm) e dRrcigg s
I%! DIV F=hy HTeres ?

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?

92 7. BIYH a1 el gri<l G qrodrd fAeacrer (SraseHl/AehaHl) qTuare ueH gaedrd.
IR UTfes Uy AU A@To el IRIeSs 3T DIVTE! 98 BId ATE!. 3/ BI?

Task 2: Wool/hair (animal fibre)

Fell 2: BB / B (FOT <0))

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

T BIHRIT IR (IQTSl 4—5 FHI. Bi9) fdhal ATl U $F & (BRY G BIhRadle JTudr
&Y AR).

1. By burning test as done in Task 1, check if it is natural or synthetic.

T 1 JHTOT BT ST ST STTIOT 1T 1_ARTh 1 P24 AT, o TUTT.

(If it is synthetic, then try finding a real wool/hair sample.)
(T P SRAATH IS BB IT [dhal UTuaTaT 4 1)

How did it melt (smell, smoke, afterglow, ash/bead formed)?
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T T fATST (A1 3MMST B17 R e D17 SN fAsTed iR I YhRA el H1?7 19
febar 7Ol g7e3T 1) ?

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

Ig fohar 7oft + uroft: ameserl / areped] fhar SN ? RRsdr I aifi?

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

Pll: 1 7L HeATIHTOT EFATYIRY i, IITe3T b1 SATOT < G RdTos! UTal.

Fibre (@@ Fibre (Tq):

Magnification (Tef7era) X Magnification (TeferHe) X

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

length)
A auie (AR fhdT Gl 3RIeS AT, UG fohal AURGRID, BidIHR ThaHT STl fdhar 3w

SreT)

Are all fibres same or different in shape?

H AT DR UHHHT 318 DI AT 3778 ?

The science behind the burning tests

&+ IrEviaris s

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

3ATYYT HTE! T SAST ATV B3l TATST SR, FTOTST &1 3MTIOT HH SR T HhR
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BT B, & MY FHT 6, T

- 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.

TIAST gL (B, AT, 3331, 3 M7 fTST) HISAT FHAUNAR ARSI JFT o
BT ST AT AT Blal YA RAfosehT g €1 e (0.1—0.6% IRAMTGAR) IRT (0.5—
1.2% TRAFIFER) FH707 810, 2 91 €91 TN 9 S8 SR Siodrd. Siel Sard s, det

[N

QT 3Ty Rafosant ST eTaRT YR ATTesodT BIB3MIHTOT HhRIAT fERIdTd. SRIS ST ol
g fhar WG oS BId, THaY B HRFAAT HHIGH! BId SIS [asil AT 29T It Yae!
e,

- Synthetic fibres usually do not have silica or metals. These are often produced from polymers made

of non-metallic elements such as carbon, nitrogen, oxygen, and hydrogen. These fibres have low
melting temperatures. Therefore when exposed to flame, these melt and then decompose. Burning
a synthetic fibre produces a lot of heat but may or may not form smoke (Smoke formation depends
on percentage of carbon in the polymer. If carbon percentage is high, then all of carbon is not able
to get enough oxygen to form carbon dioxide, and hence particles of unburnt carbon and related
substances are formed which become smoke).

P IGAR FETIYY (Aot fhar a1 Fadrd. O 9gen S|, TGS, Sfifaor AT
BRGSO STG! SEURIT do5ed] gIRGURIT IR $o3 S, & 8N HH JIIHAHIS]
fadedrd. FUA d SAAR 8705 391, O fadwdrd i i faae g1d. $H gl o
HRYR IWIAT FHI0T 81 33T, TR R (FHT07 BT fdhar 8l 18] (YR7< 19T IgaR B Hed JqST
BT FHINER AT . BT G0 SIS S AT FUIR BT SRISaaTsSHL]
BId. AT BT TAT HRYR ST AT AYUT STAFATD N AT ST raoT HHT Teal. TRUMHT 3fefae
ST eses BIETd Ul ATV gaR HaeIT TIiie gR TAR BIa).

- Animal-based fibres (wool, silk) are predominantly made of proteins (such as keratins) which burn

with a very strong smell, similar to obtain from burning of other proteins such as meat.
TSI < (BIhR, 3W) & TR (BRIEM) 703 I o ST HATYad Ao
U1} ST ST I I, ATAREITT a4 Ial.

Task 3: Unknown fibre
it 3: saRfera amm

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.

TR YR argrEr 4—5 1. S el B, AT Sloadi=l g FRIeor 61 o7 ot

Sr. No. Observations Natural/Synthetic
HHID fAleror FARTH/ B
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2. Conduct the burning test for the thread as done in Task 1, identify if it is natural or synthetic.
[Remember the precautions of keeping your head/body parts away from flame as some fibres burn
very vigorously. Extinguish flames of any burning fibres in water; do not throw them anywhere else.]

Pl 1 7Y ARG g S| arault w1 ST 9 SIRTe ;T ool
[gRfareTce SU: SI& areol BT Blesi] &1, Yeosedl SAIREA fdhal STeurm=ar dqurgH
IR A9 R VB BIe! o YU UCHT ST3dld. YSohed] BIVATE! dgal 3 fasraugrardt qroft
qTRT. Yed e PISE! SATSETS[3T B T |

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

Pl 1 e BHATIHATY GRATARYL <, I BT ST GG T [+RIeT0T .

Sketch Describe a single fibre Variation in a bunch of fibres

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.

G JHATHS 3TN ST YbTUET ST TR < AR 1, & TUTAT. 3 AT, BTl
qIel JBRAT dgd JUEH IBRIe] fadies, S A STecdTdr IRg AT 707, TIel, JRBIaT MR
AT,

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

GRITG) CIERICESE T TG U] UIH dNT. T1eToT Dyl T
3R,
Because

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

VY grgTET T fhedn fhdr Tues B

Task 4: Fibres and Society
el 4: G IOT 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?

JATIOT HISTUT G TN S gideres HUS ATuRal. U UTedh U ATITAT G Wy A
U, TR 3ATe. YR MYV S &R IR iR BRI SIebidl SUTSTTehT @5, AT e oy heft
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P 3T B1?

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: 3MUY AW dged MR O graiugT didoedl awel (BiIs, gnl fhar
TEITAROY) fABIIIT AT BRI Bl SATSched AT, It 1G] 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: JH SII@UIE=T WG YEren dqdl MR 8l $17 S ed™, MR BIvrhiored] a3
(P19, SR fdhar saR BB a%)) FAAAd, I RIS Al 3 B1?7 JFRIST AR

AT, TGUT T TR HRUATT HfBAdTad ATreaITa HATfe<d! Fi.

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?

92 3: ST STeredT Tdavad WU, dosrd fad ATATST ST a1t S ST 791 I

3hdld bhI17? HIMITT?

Q 4. Wick-making continues to be an important industry which uses raw unprocessed cotton. Name the
professions that depend on the use of cotton in wicks.

U39 4: 9Tl a9 8T Yeh Hacdral ST G ATATS! BIUIE! HihaT T o3l I araRe3T STl
BIIATARLT FT0MIT iR HIUTHIVIT TATI 3 AT, < FAT A$ed D17
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