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COTTON oTTLL ON TH& TP

Until adout X0 years asy, -, the werid™ tentiles were nede clmpst
cxolusively of the matural fitres,weol, silk and sative ar medified ootten,
Thorety cottem hae the liems share,

It became evident sfter the 1get werl " v, that the nstwal resewress
could ne longer satisfy the repidly imsreasing demend fur temtels filres,
Therefers, aymthetie fitres ware evolved ia erder to satiefy this demsnd,
md te-dgy the three sejor growps of tinee, amwly the Pelyamides, the Pelyesters
fod the Poiyucrylonitriles, aseeust betwen themselves for abowt 385 § of the
total world fitre produstion, Newever oottem is still iy far the meet
ispartast fidre, aad this will be the situatien fer Sy yeers 6 oeme
espocinlly ia Bgypt oimnhmdt&hﬂommhmﬂ,
and ite predustion 10 mere them sufficicat fer ouwr cscarmption,

The satwral firre- hgve seme outstanding preperties vhioh are still ery

Bk pereciated ly the sustemers, and the ons preperty wiioh 1s dn svervbody's

uuumm.—n—:«mmm.mnmnm.mun ’
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te the high water regaia , whish far cottom 1s in the region of 8 § and
for wool oven 20 £ . The figwes far the synthetic fidres sre about 10 times lewer,
Rovever alse ia this csse has the medal two sides and with this I mesn thet

the astwral filres have seme propertiss whdch compers unfevemrsbly with these of

the ayathetic filres,

WIRID MRODUCTION OF TEXTILE FTIRES IN 1000 TONS,

i8¢ 1me? 1908 1970 1880

tons tons teas % toas £ tons £

oarron 1L130 11,300 11,430 87 11,000 B4 12,800 43

WOUL 1.0 1,460 18 T 1,000 T 1,800 ¢

MCRERATED 8,900 5,907 3,800 17 8,500 14 3,700 12

MNTEENE 847 35,063 3,70 19 4,000 23 13,000 40

TORAL 15,477 15,908 20,3 100 31,000 100 80,000 100
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These gre sainly the cr s resovery pronertie . r mor: moreralle the eusy

care properties, Howver, stimillated by the rapid growth of the symthetic

fivres, research thes set in on a vide scale the world over in am endegvewr

te ingrove the easy care properties of cotton or blends and the finiehing
tochniques as they 1re known to day have reached a high state of perfechien ,

It is mow possible to impart to fabrics made of cellulosie fidees, alems er in
combin.tion with synt be'iz*:/:, dinevieion:l :1‘wh'i?i\f.y, for and shave memory, plewnine
handle, waler repeliance, arc,

Bowever, the price fer these advantages i: high and has te be paid in terms of:

1eloes of tearing and tensile strength .

SReobused sirasion resistence and tharefore redused 1ife of s garment,

9= Tendensy to ~voy during the washing operstion dewe te soil redepeeities,
4= lwreased teadency te soil during wear,

S« AMverse offects ea the properties of soms dyeings , particulerly light ad
rubbisg festmese.

6o Caparatively high precessiamg cost.

DMessarch laborateriss are working hard te evercome theee disadvantiger

wsing vareus finishing precesses end teshmiques,
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SYTHRTTC “TYRE PROMICTION

Sisce men=made filres have sppeared om the markst, they have mever oonsed

for gaining & mpre and more importemt place and to duy, they have reached

sonsiderable peundeges which , in seme parts of the vorld , have become

bigger than these of astwral fibres,

Nea -nade fibres can be classified inte two different categoriest

e Coliulosis Tibres sech as Viscoss Reyon, Cellulose i ~ti:. ete,. whish

aov have been ia the merket for many yests

o Chenisal fibes , more recest, but ths imorease ef poundages of which sow
19 mere connagueny Among these fibres the more nolli-sable MO Pelymmides,
Pelyesters amd Polyaorylics.

258 DIPGRTANCE OF PRODUCTION O SYNTWSTIC FIMES IN SCYPT

o o N1l higher level of living.

o Po ovrsens the leck is rav materials frea satural sewrees either of plant
o wmisal wigin,

o 70 setisfy ccmoumer's densais fren sovw ond fessy yarne fer botter ardaptation
end resent feshives.

o Por ¢ifferent ond wies is tire serds , repes !in: rrta, odl filters ote..

= 15 save .m«mtummmmmmmaﬂm.
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In Bgypt Wlsm 6 ( Perlon L ) production started is Misr Rayea Ct

is Xafr Rl Dewar plaats em 1968 , The capasity of production was as fellews

ia tems/fyear.
1888 1008 im
COMDOONS FILAMENTS 48 m 80
STAMS FIIR3 ;- 800 00
i
TEXTURED YARN X ) 180 8

eo-u-mﬂmmnmuummamm i

18 te 200 , imluding mene filaments as well as mltifilenents,

Stapls filre 15 alse preduced i ¢ifferent demiers Se 4,8 and 6,

TECINICAL APPLICATION OF THE POLYCONDENSATION OF ADE CAMOIC ACIY

The process of rolycordensatior i,e.t the charge of moromer witer soluble [
oempounde thet could de spua frem a nelteam state is nads uee of ia the teed
aieal nemufasture of pelysnides, Techinsally the terwm polymerisation is apnlied
to ouoh o presess vithout may relation betweea the term of the kisstice

of the reaction,

In gomsrel for the mamufesture of pelyamides twe saia rolymerization nrocesses

are weed,
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1e The mon contimuous palymerisation process under pressure im amutoclaves,
3- The comtimuous polymerisation process without pregsure im VK, tubes,

The suteclave polymerdistion is the cold process and generally used for
Wlon €6t

Por saprolactam poiymeriiiiice (Nylun 8) the contimuous polymerisation im
V. K, tubes is gemerally used but sutoclave polymerisation is aleo used,
(4) Autoclave - pressure pelymerisation

In this precess the momomeric material dissolved im 10 = 40 ¥ vster is

put iste an teclave which is maintaimnd at s tegpersture higher by 20 ~40 °C
thas the seltiag peint of the . i-ii:.The disselution water ov.nerited it
this tempensture gnd 1uille 0 & presewre of 1025 stmosphere ia the mate=
clave , after attsining the required pelymerisation Lom writur: of 250 °C
to 200°C , the excess pressure amd vater releaned & purs nitrogen is imtroduced
igto the witecave to provide an incrt stmosphers, becsute the polymmides are
very sensitive to traces of oxywur st this Righ 'cmpensture The ronoaers
are thus pelymerised , the pelymer is left st the reactios Lampurit  and preere
for the required tims, after which the change is them emptied ty applying
a high pure Nitroges pressure. The seit is pressed through a ssall slit
and is essted in cold weter to farm band of polymmide which is out {sts small
ploce: galled chipe
(8) Contimusus polymerisstion of polyamide building compound in VK tubes
without presswre ¢t Tt {s given bty the following process,

One or nore of the pelyamide ferming compeund in eolid , disscived er
solten stats sre contimmeusly fed in defimite aount te s long tube whieh

is maintaised st a Mgh temperature &n this tube without the spolicatics of

pressure asd by the additiem of mcesrary it oatur and etabiliser,




the monomeric units are nolyrecised. After atizining the high polywer conditions
the polymer i8 - . 10 - rerovesd from the reation tube and is processed in

tre required o elitor iior CT e . o,

The dngree of poiymerisation is .-: ~*_. by th fellowing
« The quantity of acid.
+» The quamtity of water,
« The tempersture of polymrisation
e The tire of polymerisation
« The pressurs subjected on thu polyser .

Tho degree of polymsrisation T.Ps com bLe weasured by masuring the viscosity of

the polymer,
PCLYMER ISATTCN SYSTIM TN HiSK NYIO! "1A™T (Zismer Project)
The prlymerisation systems used in Misr Nylon plant are of the comtimous tyve

There sv» two units of polvmerisation ¢ 1= Stepls {iber polymerisationm unit
2+~ Tilwant polymerisstion unit,

I, STAPLE WTRER PLYMLI o TI0™
As rentionad tnia process is carr:ed out acording ‘o the contiomous non.pres-

sure systes cf polymerisstion in V¥ tubes. The Caprolactam is molten im a melter

e A b SR A e

which is jacketed and stean.-ntated anu cept at 50 °C,

Iron the reolter th. "oi'u lactam is pwmped tirough a filter iate s mixer
which can Fo'd ¢ charge .ip to 1500 Kg. To ihe moltcn lactem ir. the miwer which ;
is also jecketed and stem hested are added the cnlculated arount of initiator (wa-
ter) and stabiliser (acetic acid) o vet the required degres of polymerisation,

Also to the lactar ar the ~ic - i3 added tle dulling agent which ia a dispersion
of Ti 02 in 1actaw . The si.er 13 ,rovided witha :':rrer for mixing the chemicals
sfded and the lactam,

11, FILAMDT POLYMERTISATION

Tt is the sarc as the stapl- fibrs polymerisation but it is not designed for
diroct spinning,only to fam a . .- of highiy polymerised polyamide which is thou
out into ehips.In this systes the prepolymerisation i3 su"h elomgated and s con-
posed of A hig :undpar of tubss,also tindis system is provided with a vacuws stage
to help 1" the removal cf water of conmmonsationand to resove wmost of the neo-reas

cted poroner from the formed nrivamide ard sc Wi te form a 17h degree of ste-

bilisation plus unifornity of chain langtne of tw farmed polyamide,




The so formed polyaxide is pwed {roa a spinning head unit through a fine alit

of 3«4 m thickmss im the form of & manle. This ~ibie 18 cooled in s bath of ru-
nning vater and then cut ipte chips, The chips sre cathered In s tank called the
chips oontainer then washed to remove the non=fiher forming low molacular weight
compounds} after vasing,the chips are dried in a rotating vacuua éryer ti11 the
aoisture content of the chips is bvelow 0,1 % . The chins are then spun into fila-
pent by the welt spinring process,
MELT SPDWING PROCBSS( Ster Melters in the old project)

The mlt spinning prnoess {s the main process usually uased for the production
of the fine filmente of perlon of high 1 iye Tre melt process is delicate and
requires many critical cordiitons 4n orisr 1o attain & good production

Pirest of all the chips trat v? 11 be melt spun must be good stabilized witn
sisisus comtent of low molecular weight compounds and only traces of water comtent
0,08 %,

The pr isciple of the method is that the chips are reselted on a nciling
sarface vhich 1s called the ae1ting ster. The molten polysmide {a pumped by 8
goer pemp imto the spianere tte through which it comes out as fine molten filements,
after legving the epinrerette the filaents nolidify im air and the conled fi!i-

ren', sre directed through a channel to winding - ' .« where they are taken on

spools after taking suitable spirning firieh tn avold static charge - .rr e,

A msw spinning project in the form of screv selter vas erected on 1972 of a cepe~
eity of 800 Fgs /day. Tt is also from Zimmer,

STRETCHDG PROCFSS  (Zineer #: ° o
The filments ec.ving ovt from the spimning mechines are vound on spools.

V trese §gilaments have a very high - ' . ™ ability or eldmgation snd vory lew

$renrtl., This is mainly because the polyemide filssents are cvoled suddenly and the
molacules are ' 1 with delinite order er ‘it . ' " and sn impore
tast requiresent far fiber foreing corpounds is that the woleculee should be

erranged parallel to the flire axis,

So the polymmide filements are subjscted te stretching proces? which has the
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sain purpose of srranging the molecrles in a definite orientation alomg the fibre
exis,
Ry hi- cold stretihing process polysmide filaments could be stretched wp
to 400 § . The filament after stretching has a low denier and high tensile strenth.
After stretching, the produciion is .ivided into three parts:
1= The wonofilasent yarns are packed on metallic cops vithout twisting
2w Nermal yarps of de-ex 33, 44, TR atc are suhiacted ta twist, that differ from
ons amother sccording tn end use, After twisting the wash bobbins are thermosetted,
conditionsd and comed on plastic or paper comes alter giving a suitable conisg oil,
S« The third part is used for producinsg textured yarn,
STAPLE FIERR PROCFSSING
The molten polywer is pumped through spipmrertes from which the filements
are taken off an' collected on ypcols, poolrare conditioned for gbowt 24 brs
in an atmosphere of 20 'C '~ ~r. .. - ,and 45 # relative hamidity, thea put
on a cresl , and yarns are collected to fom & tov, The tow is stretciwd,
wasieniy fimished with suitable oils to gev rid of any ststic charge on-urrencc
thes . queez~d and dried:s After this the tow is crimped in the stuffing bex.
The orimped tow is thermosetted in sn autechlave at 120 °C , thea cut in the
Gru Cru Outter to give the waated fitre length, The fitres are vithirem ty
air and compressed in the form of bales,
FACIFIC CONVERTER SLIVER using the Pacific tonverter , ip which the tow is
to be out inte differest fibre lemgthes after wvhich ihe fitres are subjested
-if wantede to ope or more intsrsecting process to wnt a very fine and -in
oriented sliver,

Staple fibres in the variv.s forms are used for blending with wool emd with

other fitres accerding to end 1ses
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PRODUCTION OF TEXTVRED YARN ( R TTFR)

The market of textured yarn has been opened to synthetic fibres due to the
fact that their peclimr structure allsw them, wwn treatod in some copditions
of hent and twist, tobe given interesting propurties of ~lculir1ty, bulk ete,,
which distinguish them clearly from ~wmsl flat yarss with linited elasticity.

The important development of textured ymns ias heen dome apecially in poly-
smides, ané mere recestly in polyesters, Tt seens, at the mosent, that Nylon
profucer textured filsments srs developing in two vvirms perts of the merket:

= Neavy denior yasras for carpets, and
e Vory fiss danier ysrus iar panty=hoses.

In Bgypt we did not begin the first yet, bt alrssdy began te second sincs 1980,
using false twisting machiueu from HEBERLXIN
PEXTTRIIING 1 In this procees the yern 18 subjecied to s very high twist while it ir
rumning through & heated box thea restwist- ., o oo ¢t e oan, that e
why it is called false twist, The prodiced yarn usy be S twisted or T twisted
accarding to the direction -f the runndng spindls,

New sechines from AKCT ar» now in use since 1872 , The FIT 440 type ,
whioh ere slectronically controlded with minimun percemtage of devistions,
DOUBLING: An § <twistsd yarn is doalled vith a I twisted accewrding to the
direction of the running spindie to give & yern free from torque,
SEKXINIG/1 The Aoublelyarne are ' fun i in the fora of sknins on skeining machimes.
skeins are subjected 10 steaming process for a shorc ties,
DYENG: The skeins are dyed by the norsal way of dveing Perlon using sslectsd
acid dyes. Disperss, direct and Metal complexee dyss wrs also used,
Precastions are to be taken in dyeing the textured yern since the dye affinity
" *he yars ie greatly affected by arv deviation in the greceding processed ,

pelymecisation, stretching , false twisting stc. That ia why suitable (. vsiins

agenti ars o be added as well 8o » suitahle method of dyeing should be folleweds
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Scholl and Perriquand machines ars in use,

CONTNG: The dyed skeins are dried and coned on paper or plastic comes using

& suitable coming oil, Schweiter precision cone winders are in use,

POLYESTERR FPFROCESSING IN MISK RAYON ca
Production of polyester set yarn siarted in MESR RAYON C® i 1972., Phe
flat yarns that imparted from A;ffarent sorece are trrkarie . and set weding
FTF 44C ARCT machires,
The produced bohbine in the sof't form are dyed in s Barriquend dyeing machine,
Disperse dyestuffs are ‘sedfollowing the mormal method of dyeing of MBS ,
Since starting this new productinn sore problems avpeared either in texturising
or ia dyeing ,
In dyeir -, the problems exist ing

+The presence of broken filamont,
o The suitadle softness of the hohhins,

In dyeing , the problems are mainly in
+The sppearance of o = cuer. upecially in the inmsrwost layers of the bob.ins.
oThe dys affinity difference when wiing certain typesof 9isperse dyes,
oThe section of levelling and dispersing agen® in the presemce or absence of earrier,
In front of these problems sud others our RECEARCH LABCRATORIES are working
hard to find the sclutions. We are gaining experisnce dey by day asd trying teo
be in contact with the outerdour SxXpur s from developed countries ia these rinrlds,
MEW PROVECTS FOR SYNTHRTIC FTERES IN ®GYPT ,
The following are under .« : i
oA project for producing Polynster staple for blending with cotton and othee fidere,
oA project for producing Poly~acrylic fiders ,
oExpansions in the Misrmylon Plants to increase the production of i
oligh stretch yarn Misrlancy

«Rolyester set yarn,
Pancy yaras,
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