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I, THE NATURAL FIBRES
(1) Cotton

Cotton remains the chief natural fibre which 1is
péw widely used in the textile industry although di-
fferent types of man-made fibres have recently, to a
great extent, taken the places of natural flbres.

Each cotton flbre 1is a very interesting mase
celluloeses+ In the cotton fibre it 1s sssoclated wlth
2. number of other substancees, notably waxes, pectic
producte and mineral subetances. These are quilte
small in amount , =2ay, not more than 4 per cent
altogether. They are referred to as impuritlies by
the manufacturer of cotton goods. These impurities
glve the raw cotton a yellowish colour and make it
spmewhat hareh in hapdle. The waxy lmpuritles gilve
water-repellency. Generally these are objection-
able effects and would make 1t difficult to co-
lour and finish cotton fabrics satifactorily, so
it 1e always a first step in the art of dyeing
and finishing to purify the cotton as completely
as pessible.

The cellulose of which cotton is made ¢f a
very tough and durable substance. It consists solely
of carbon, hydrogen and oxygen (CbHM)OS)‘ 30 verma=
nent and stable is cellulose that it has universally
been accepted as the most suitable raw material for
mting the highest qualitiee of viecese rayon and

celluloee acetate fibrea now 8o much ueed,

e 1w



m N o Ul W N
e o e e« s » .

9.
10.

11.

154
14,
15.
16.
17.
18.

19.
20.
2l.

22.

NEW WORDS

cotton Qs "% . *’3;7 To

rema in ve % ,\Jf%'f,/u’ﬁ 7{7(, %,\36&2 N
chief as % ¢ 9,4 % 4y

ns tural . K ay g K 8y
fibre D B B

textile 8. fj%ﬁ[] Na byde Ja
recently 3dv ez i )Jiz\

sxtent v B LHE, A
to @ ... extent ' i?‘j/};ﬁ\

to the extent of ... K }‘j o 43
interesting a. 7 A& 1Y M‘\Aﬁ @b#ﬂﬁ%—&ﬁ‘?
maes D H], kR B

2 mags of ... A (}/(z)

cellulose Ne jﬂ( % /?

agsociate (with) Ve 5 )K’f,w\/‘ff:

notably adv. ¥ % P2

wax n. it%/,gz} KA

pestic a. ¥ JX 49

s2y ve ebe 35 K4Y (R A’F%)\‘i%)
altogether adv. ¥, * 5,0 X g{m‘fuj\
refer Ve ﬁ’(}‘j)}&é\i@

refer to ...ae At & (N Hg) ¥

impurity n. I fg

goode n. A;j’ j@ '%)gvg
raw 8. )i_ Qb)&bv;g‘y
yellowish a. /}R(%ﬁ)/ﬁ 2.1

-2 -



24 .
25.
26,
27 .
28.

29 .

handle

waxy
water-repellency
objectlonable
¢ffect

finieh

fabric
satiefactorily
art

dyeing

purify
completely
durable

golely

permanent

stable

universally
accept
sultable
viscoee
rayon

acetate

cellulose acetate

- gf-&J »,\q )4#— Videg
adv.ﬁag#_»j./\
s. geruy Fal e
Ne ﬁ'*‘
s By M Shed WY
n. Pk
a. 3| R0 ETAE
ne. ﬁ%?,"‘Fmﬁ/\%w)
NS SR ISR
ne /,\;j@
adv. //‘v\/\%ﬁj{{}a}b,ﬁ
0. 5K 2%
n. ‘%{éb<fﬁﬁl)
v s
adv. 2 A
s WA o A
adv./ét;jg‘v/{‘i/,/}_\
b ﬂﬁﬁf?)#\gg
a. ﬁ‘é\iab,*lg;f\[’éjﬁb
adv.%?i@~ﬁb
Ve B AGA
8. A8, % T8y
2R CNCE S
ne. /\Eﬁ(i‘j’ﬁ‘fi),/i{%:ﬁ’
n. B 8K 4 (&) Bakd)
BB 5 ik

g L A



I. THE NATURAL FIBRZS
(2) Wool

Wo2l, the so-called animal fibreg, 1= perhaps the moet
pgaful of all fibres. Not only 1ls 1t ﬁaii;nable in verylarge
owntityes, but is @ warm soft-handling and is thue parti-
zularly sultable for outer clothing and underwear.

Wool flbrees cre quite different in form and ccopusitlon
‘rom cotton and linen. Raw wool also containe a high pro-
vortion of impurities, meinly of a greasy character, which
have to be removed by a scouring procecs before splmning
end weaving operations can be carried out.

In ite purified condition each woel fibre is composed
<f the protein known as keratin, a substance which consiste
»f carbon, hydrogen, oxygen, nitrogen and sulphur. Keratin
ciffers from cellulose in containing nltrogen 2nd sulphur, 2
crd 1t 1z the ppscsence of these two 2dditionel elements
in the wool molecule which givee wool filbree properties
vrofoundly different from those of the vegetable fibres.,
A0tably greater warmth of handle 1e zssociated with a pro-
tein fibre.

Wool fibres are extremely resilient 2nd so wool ma-
terials are highly resistant to crushing end do not form
peruanent creaseg under ordinary conditions. They are 2also
very €laetic ( arising from the wool molecules being long,
folded instead of straight and also crosslinked ) and wheh
the tension 1is released after stretching ( wet opr dry )
they cqulckly spring back to theilr original length. No

other nstural textile fibre 1% the equal of weol in thie
respect. - 4 o«
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l. THE VATURAL FIBRES
(3) S1lk

311k as produced by the cultivated gllkworm was at
one time the most prized of all the textile fibres.
There are two main types of silkworm, the cultivated
and the wild ones, It is the former type which 1s
unéer strict control thet produces the highest quality
of gilks W1ld =ilkworme ueually glve a stronger, more
alkall-reeistant =£ilk, but it has the dlsadvantage of
lacking uniformity .

Characteristice of gillk are ite great strength, 1its
softness, pleasing lustre and excellent elasticity. In
addlition, =11k 18 a bad conductor of heat and thus handles
warmly. All these desirable properties united in the
one fibre make silk the mest valuable of all the fibres
uced 1n textlle manufacture. It 12 no wonder that the
rayon lndustry has arisen with 1initlal idea of producing
artificial fibres at leacst the ecual of silk.

Raw g81lk has a epeciflc gravity of 1.33 but degum -
wing glves pure fibroin having the lower specific gravity
of 1.25, With thie change brought about by degumming ,
the silk flbres become nearly whilte or transparent 2nd
galn in coftness.

The silk-gum afforde some protection to the fibroin
fibres which 1t coats and cemente together 2¢ that, whére
clrcumsteances permit, it is better to weave or knit with
raw eilk and then degum the fabric seo produced. However,

to allow this the raw silk threads mudt firet be softened

with an oil emulslon 2o thst they are more supple.
- 7 -
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l1. THE NATURAL FIBRES3
(4) Linen

Linen materiale are made from flbree found in flax.

For extracting the long bundles of linen flbrees

the

traditional method, which 1e =t1ll used, is that of

- 9 =



expoging the flax stalke, after rlppling, to the actlon

of weather or water. The conditione are such that bac-
teria and other organisme act on the stalks and 2lsintegrat
their substance with the exception of the linen fibres.

At a suitable stage of this decompositien the stalk sub-
ctance is so loosgened that the linen flbres can be separate
mechanically from the other part of the stalks which have
been softened and solublileed.

Compared with cotton, linen fibres have a lower cellulos
content. On an average the linen flbres contaln only about
75 per cent of pure cellulosé, the remaining matter being
e gummy pectic substance. The surface of each fibre I1e
smooth and thle helpe to glve linen materials thelr charac-
teristic high lustre.

In many of its chemical properties linen closely resem-
blee cotton. Thus it 1s resistant to alkalle and 1is easily
deterliorated by acide. Actually liren is stronger than
cotton. It 18 extremely durable and evidence for this is
to be found in the numerous linen mummy cloths which have

been itaken from Egyptian tombs and which even today have
a falr degree of strength.
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IT. THE MAN-MADE FIBRES
(1) Viscose Rayon

Fibres composed of regencrated cellulogce are known as
rayone. Viscose rayon, which 1s often referred to 28 e
regenerated cellulose rayon, is one of the different types
of rayon. It 1s made from cellulose which can be obteined
either from cotton linters or, more frequently today, from
the cheaper wood pulp ( preferably spruce ).

The regénerated rayon hae exactly the same chemical
composition as the cellulose used as raw material but ,
nevertheless, there is a difference between them so that
the regencrated cellulose 1e¢ somewhat lesg durable than
the original although the fibree have many compensating
advantages .

Many properties of the viscose rayon, guch as lustre,
gstrenzth, softnese and affinity for dyes, are influenced
by the degree of gtretch to which the freshly formed yarn
iz sublected in travelling from the spimneret to the cen-
trifugal pot. So apart from producing a finer filament
rayon the better use of stretching treatmente is most
lmportant for manufacturing very strong rayon. By high-
ly stretchling rayon fibres at the time of their formation
or during the process of their coagulation, it has become
poesible to produce filbres having a2 very high tensile
gtrength.

Considerable trouble might occur in dyeing and finish-
ing if iIn the eame fibric there were present more than
one quality of viscose rayen arieing from differences in

the manufacturing operation es Jjust deacribed.
- 12 -
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11. THE MAN.-MADE FIBRES

(2) ~Cellulecse Acetate Filbres

The propertica of acetate fibres are in general guilte
different from these of viscose rayon. Two important
differencee must be mentioned. Firstly, that acetate 1s
thermoplastic 2nd secondly that it ia soluble ( or at
lecast, ewellable ) in many organic solvents. Cotton ,
wool, gilk, liren and the viscose cuprammonium rayons
are 2lmost inert is theese directione.

When heated to about 21C C acetate fibers =20often and,
if the heatinz l¢ continuved, the fillaments fuse toge-
ther to form a =80lid brittle thread. -3o0,-in ieoning
acetate rayon materilals, care must be taken to avold the
uge of too hot an 1iron.

Acetate flbres can have thelr safe ironing tempera-
ture ralised about 20 C by partial ssponification, =ay
by treating them with a bolling solution of soedlum car-
bonate. Thia treatment hydrolyses the fibres zo as to
gplit off some cf the acetyl groupe ( only 2 small pre
portion 1s necescary ) and bring the fibres nearer to

the rezencrated cszllvlose fype of fibre.

o

Cwinz to the fzet thot ccetate flbree are composed of

cellulose ace’sic they are less creagsable thrhan regenerated

- 14 .



celluloce fibres and they handle warmer.
Acetate fibres absorb considerably less moisture

from the air than other textile flbres. This has

glven much trouble in that under the influence of

heat and molsture acetate fibre materials can de-
velBp permanent creasee durrlng dyeing operations.
It way be pointed out that cellulose acetate 1is

not only uged for the production .of textile fi-
- bres. It 12 a most important plastic and as such

1s widely used 1n the plastic industry for moulded
articles.
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