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COTTDM ¿TILL ON TH-Í TOP 

Until *tout ,T /^iru •*,.<•,    , tha *arli% tostila« «ar« Mia «fcaift 

ttolaaitaly «f tha aaftaral fitr»a,«««l, talk mé mitn or wéitirt aattaa, 

ffcarabjr cotta« Ima tha Uaa» ah««. 

It bacaa» arida»* «ftar tha lart «ari * **r, tbj* ti» »«tarai rmaiiaa 

eould m laacor aatlafy tha rapltly iaaraaaia« aaaaad far tastala fibra«. 

Tbarafara, aysjthrtl» fibra« ava avelva« la araar ta aatlafy tala áaajaal, 

•ni ta-iay to» thraa «ajor from» af thaaa, aamljr tha ralyariaaa, tha raOytatar« 

rad tba Foijracryior.it ri i«s ^»^ .atwaa taaaaato« far   aftaat   fj ]f «f tha 

tatti   «orli fiara prainatia«. laaaoai «atta» li itili a/ far ti» aaat 

Upartaat fibra, aad thli «tu ba tha lit««*!«« for aaar yapara ta aaa» 

••paelaUjr U lp*t aiaaa «a bara aa» af ta» baat aattaaa la tba «orli, 

•ad ita pri—atl- la »ara tha» »afflala* f» «* aaa*aarti«a* 

Tha »attirai r • ^   bar« aaaa «rtataaüa« prapartia« «Mali ara atill «ary 

aaab o**raoi«t«4l or tha amataaara, aval tha aaa fraaartr »h4a* la ia   ««rrbody«* 

«lai i« tba «bariag Mafart «f tba caratata, «a* «f thaaa fibra«. Tbl« U «aa 



U tk» hiak v«t«r Mfftia , «Itirt f«r e«ttM i» In th. r.gicm of efnl 

f«r «Ml ««M   10 $ . fte flf«rM f«r tl» «ruthatte für«» ar« about 10 tiM« 

•*••»«' Ö» i« thii «M« te« the amiti tv» «io«« «ad with thli   I Hin tact 

tfc« aatwal fllrM Im MM araMrtlu which MM«« <mf«*«r*My with tlMM «f 

tM MMMtic filTM« 

INBOCTNR or rariu rmm » 1000 TONI« 

IM«       ÌMT IffM ltfO INO 

«MJ        tMJ tOM    % tM      $ tM    % 

OOTTO« 11,110     11.MO     11.450   17     UUtflO   B4   12.S4»   a 

•OOL 1.M0       M«t       MM      T       1.000   T      1.M0     • 

Mi—a»   MM       MOT       ».WO   IT •••00   11     «.TOO     11 

CBMn^OUOS 

MW   Mît    um    i.mo   w      4.no it   u.ooo 40 

1MTT    U.9M)    Ml   !••     I1.000  100  »0.000100 



TIMM «TO *14**,r tha er*: ir,<   re-o^r/ p-^pertie :   »r nor'   -or/ariH"' th"> nasy 

ear« proportioa« BMarrar, «tlaJActad by the ripia* growth of th« aynthatio 

fitroa, roaaareh thoa Mt Uni wide seil« th* world ovar ia aa oadoatour 

ta iageewo th« «aay   ear« proporti«« of cotton or hloada sod th« fiaiahiag 

toehaiauea M thay -ire know« to day hara raaehad a hifh atat« «f parfoefiM • 

It ia aaw poaaibla to iapart to fahr lea aaat of colluloai« fi taro«, alta» or ia 

combination with  e.yn+heti:'", 'JiMfiri!-ir>:i..1.l  ;;t ihilify,   for-: anr!   share memory»  pi eu pi ni» 

handle, water r*p«î'«"<•"'•  *"•- 

r, th« prieo far thoa« adraataja« i» high HIMJUN »aid ia 

l*Las« of taariqg aad taaail« «troagth • 

»tadwaad abraaloa inaiatane« aad tharofor« riami Ufa of a «araont. 

t» taadaaaj to r.**y dariag tha washxníc eporatioa daa to »oil rafttpaaitioa. 

4> losroaaod toaawncy to «oil dur lag «war. 

S- afvaraa «ffaata «a th« proporti«« of »am dyeiag« , particularly light a 

rvbbiag faataoaa. 

I* Ceapar at Italy high aroeoMiag coat* 

laaaarwh laftaratariaa ar« wcrkiag hard to oworcoa« thaaa di«advant.*g«r 

aaiag waroaa finishingar«e««eo« aad t«*haia\»«« 



STTHIffTC '-ITO PR^VifJTrV 

•las« Hmb fihr«« hw» «pp««r«d o» th« martot, th»y h«r» «*r»r NMH 

ftr gaiKiaf » »•*• «B4 MM kportant pise« «nd to dqr, th«jr h*»« r««ch«d 

«•Mitorabl« fcodajii   which , in MM parti of thg *flrld * **«*• ••••" 

bigger th«* ttWM of Mtartl fibr»». 

«—  B>Ji, flbr«« eu M elM«ifl«4 int« two diff«r«at ect«g«ri««t 

• OtllttlMl« fifcr«« »Mh M Uceo«« Mro»f G»U«1OM/w 't t:.  «to.. wbi»li 

M» Iwr« to«» la tht Mrwt f«r MM? y««r« 

• CwftUal fib*-»« t Mr« rM««t, but th« ioor««M «f Miial«««« •* »Weh M« 

it MT» connn(iuen% «Mf t»M flhr«« th» MT« notWibl* •*• fwajrwMMif, 

NIfMtar» »Ml  ^oiyaoryllrs. 

«• ovattine* or «omen« or •raramc nais IN CTT 

• t» Nif il hifhae Imi «f lirtag. 

• t» iwiMi th» IMI i» rM Mtariala Ir« Mtwral «awaaa «ithar «f fltnt 

«r MIMI Jrtfim. 

• T» MtUfy ««MMMr«» ÉMMM frMI M« «É fMM fiTM f» Mitt« *d*pUU<m 

f» tirtmr—t »Ml M«t i»t*T» MTi»   , MP«»,   un    n'U, «il  flit»» •*«.. 

t» MMJ • Mrt •* MttM fl«Kia| MAI ft* plMtlai MM!» tw foM. 



- 6 - 
Xa afeat tt/laa 6 ( Fvloa L ) prodaotioa itvttd i» Miar I»« C* 

ia Kifr H mr plaata aa 18M . Ta» eaaaeitjr of protootioa tu M fallaw 

ia toaf/ro ir. 

**• «aS Ir* 

COWDCWI FIUMBIM 48 m IM 

ifAPii rm is MO MO 

Tarma» TAUT it IM ta 

Caatiaaaw filaatata art artiaoal ia alffaraat «taiart 

18 ta MO , iatlaiiai MM filaatata M mil aa amltifilaatata« 

•tapia fiara ia alta ara*»* ia éiffaraat   éaaiara 3« 4.8 aaf t. 

ncanciL AFFUCITIC* or m roucoim«ArTON or   nom CAMOIC ACXBI 

The  prootaa of Polyrondcnruiior: !.•.:  the charge of monomer «¿ter soluble 

•aap i all that o««U ha aa*a frta • aaltaa «tata is aaat aaa af ia tha taah- 

aáaal aaaafaatara af atlraaiata» Ttehintally tha tan aalyaariaatiaa ia affiliai 

ta aaah a praaaaa aithaat aa? raUtiea hataaaa tha tara wt tha kiaatlaa 

af tha raactlon. 

te fftaaral far tha aaaafattara af aalyaaiaaa ta« aata polyatriutian protm»»u 

mmÊ^m^^Mi.m^mmi^mÊÊÊ^tÊmÊ^^^ÊmÊÊÊÊmmÊÊMÊiÊaÊàlimhtmm. 



1. TU» «aa »«tiavo»» p»lya*ri»ation pro*»»» ««ter pr«»»«r» ia «itoci«»«». 

I- Th» «««til«««» poly««rl»»tioii oror.M without pra«»«r« in Y.K, tub«». 

Th» autoeUr» polyaari.tioii i» th» col4 proc»»» **d «.»r»«» und for 

Far »aproUct«« poLymeri.^tLc. (*lwa «) th» continuo»!» poiya*ri».tio«   i« 

f.K. t«kN i» *»e«rallj v—C but «otoclBT» poly*«ri»»tio« i» ti»« u»»d. 

(4) aatoolar» - pr«»»ur» p«ljn»eTÌ»ation 

I» thl» pr»c»M th. »wwrie ««Urial di»»ol*ad 1« 10 - 40 % a»t«r i» 

put lit» M «atocia*« whioh 1» -aintaiawd »t . t««p«rat«r« hifhar by tO -40 «C 

ihn th» «altlaf point of th.   ^  . v ,  ,.Th. d4».«l*ti«a w»t«r -.rw   a 

m. trmn»Tutuw «4 '-i i ^ - a pr«*a«jra of 10-28   «taoaphar. la th. «ata- 

ala»« , aftor «ttatalaf th» r««tilr«d p«ly«*ri»atlna i.mx ì .»v.r.   »f *0 *C 

io   *0*C , thl «te«». pr«aaur« a- *.t«r r.l.a-d ft *«•• "«"*•« i« i«troéue.d 

4ate th» «atM«w to prmióm an in.-rt   »t«©»ph»r», b»c«u-» th. polyaaid.» ar« 

*«ry «.«»iti*« t» tr»e»» of o*y^r  .t thl» hifh •••m^nUuiv . Tht *on<*»r» 

«ro th«. p*v**rl»«d , th. polymr 1. l.ft »t th. r.a»tioa -.on^r^.m mi 

f«r th» rof»lrod ti».   «ftar which th. ehaa(« i» tha* «a»t4«d h/ »pplyin« 

• M* par. Mitro«.» pro»»«rw. Th. «alt i» pr.»»»d thrm,fh . »-ali «141 

me 1» »a»t»d la »old watar to for» a band of polyaatd. «Mah la et Ut« a-tll 

pi,»nei  callad chip» 

(I) CoatiM» pol#a»ri»atio. t polya«ida boiMiat tmpmm In TI tu.»» 

wtthawt ar»»Mr. i    II la firn by tho f«Jl<*ri«| proeoa». 

On» «r «or. of th» poly««i«a foraine «aapaaad in »olid , di.»ol*a« ar 

•alta* «Ut» ar» eaatiwaaualy f û In dofiait. mm«i t» • loaf tuba «Mah 

1. ««i»tal«.d at . hifh toaa^ratar»   la thi» tab. withaat th. «pplta.tia. af 

•rosaora »ad by th» «aditi«« of a»c.»»»ry -^     >•* and »tafeiliaar, 



th» moBosteríc unita »re polyeetiaed.  Alter attaining the high polyuor condition* 

tha polyawr i»      •'  i-    >   :• T*F.OV*A free» the reaction tub« and  is processsd in 

the required 'aw f:i<v?r      i : r.T      ,-r  ..     .••...   ?. 

The degree uf polymerisation if   ->• '';      4 „ . by tho following 
, The quantity of acid. 
» The quantity *f water, 
, The tappar »tur« of polys»rissUon 
, The ti*e of polymerisation 
, Th« pressura subjected on thu t>oly».«r  . 

Tha degree of polymerisation C.P. ccJ» IM ueaaureJ by nuasuring tha viscosity of 

the polyaer. 

PCLTMBtrSATTON SYST»' IN if;St NYIOT PLâ'-.T (Zajsser Project) 

Th*. p-ilync-risation systems used in Miar Nylon plant are of th» continuous tyt,e 

There sr- two unit* of polymerisation i  1- Stupì« fiber polysssrisatioa unit 
2* FiliMnl polynerieotion unit. 

X. STAPHS ^BRR   ^'¡/¡W  r.TI• 
As rentiowd thi* process is carri«d out according to th« continuous non pres- 

sure «ystee cf polynerAsaHon in '"X lubts. The Ctfrolaetsa it saolten im a oslter 

which is jacketed and stoam-mated ****   i0eP^ •* m *c • 

IYo* th» inciter 'n    i il .1  lactam is pumped through a filtor iato • aixor 

which can ho^d e charge ip le 1300 Kg.   To the molten lattasi ir. th» mixer which 

is also jacketed and stssu heated aro  added tha calculated srount of initiator (wa- 

ter) and *tabi3is*r (acetic acid> lo *e>t  the reqnirtd decree of polymerisation. 

Also to tl-e lactsr tr the   •;-?<•-.• is arídeuí ti» dulling agent which is a dispersion 

of Ti Oí ia lactaw . The axer ts ,irowidod with a ;*i:ror for mixinf th» ohoaieals 

added and ti* lauta», 
II. FIUMittT P0LÌMKTSATI0N 

Tt is the ssf*c ss the itspl    fitsr*- polymerisation but it is not designed for 

¿irect spinning,only to furs a    »   .<   of highly polywsriiSd poly said» which is then 

out into ships.In this »yate» th* propolyaerisatjo« is wu'h •loagato«' sad Is Cflfc- 

posed ef a bit '•'•«•""*• «f tubes,»Jso this  systes i» pretiosd with a wacwus stag» 

to help ii the rt>no-al r,r wit«   of c©«n»n.ation,and te re»o»e «ost of th* non-res» 

cted oorooer fro» the fcrwsd noi* «add«  ara sc hslj te foro s <:iph dogree »f sta- 

bilisation plus uniformity of chsin l«n<tr* of th» forned polyswud*. 

J 



.f ¡w - thicta... 1. th. for. .f . «n»- Thi. -a,i. 1. «o.W 1= . ta* .f »- 

«ta, ..t« .* IM cu« Ir*. »Mr«. "• <"> * «• «*-"' *" ' ««* "»•4 *" 

«d». centi.« th.n .«h.« to r««r. th. »«.-«h" M« 1« ">"-'" "** 

„«*c«.., rft~ «tiM.«- «••**• •" *1'd lr * r<,t•,1", ""•"" *"" "" "" 
•Uta» ««*.* .f th. cMp. i. M* 0., * . Th. .hl- T. th.» rp« it. nu- 

Mtrt tay th. «.lt iplBrlBg procM.  .    _t 

»f th. fi» fil-t. »f P~lo« »f "H* '^'" Tr. .H proco  i. «lie«!« - 

r^ilr.. W critic.1 ^UlWr 1« ori.r to .ti ai« . food production 

Fir.t of aU th. chip. tt«t ,U1 b. -lt i«> -u.t t» tood .ttMlii*- rtti, 

.imi«. o«t.rt of lar .ol.cuUr «itbt cc^nd«. *nd only tr.c. of .rf.r c«t.«t 

0.0« %. 
Th. prJ-cipl. of th. »M i. th«t th. chip» T* r«*3t.d cm . »o tin« 

.Tf*. which 1. »Ito« th. «Itine .t*.  Th. -lt.. pol«** i. im« * • 

«» W i«o th. -«—tt. thro^h which lt c«.. out M fin. «olt.n M., 

aft« 1MTÜ, th. •plir.tt. th. fil««, «.li-ify   i» •* - ^ ~*d ll"" 

«.„..    ~ dânet« thrr^h . ch.nn.1 to winding • *"• th« «• tato» «m 

.««•1. .ftf ta*«* «.it«bU »imi«! <^-h *" —ld ,UtlC Ch-r,t °' ' "rr' """" 

4 -. «1.1« Projet i. th. for. of *r~ -lt« ~ ""t.* oB 197, of . e*a- 

•lt* »f 800 K«. /éa*. Tt i. also fro. II—». 

9TMTCHD«; PfOCrSS   (Un.«- ^^      _  ^,<Mi« ««hin.. «« «ouad em .poola. 
Th. fil—ant. «i;M«f owt fro« th. .pl*ninc ««cnin.« «- 

».,» IM. h« . „r, hi»   ,.     .-  «it»   - •«*•*»- - *"» l- 

,...„.,. TM. t. 1* *.«. «• f«-!* f»—"« ««— "M"3> - "" 

vr«f< »"•"*' t» th» fl T. »•'••. 

„ ,* ^«i*. fil—l. •« •**— '•,w,,ebi- "•"" •M* ^ "• 



aaia purpose of «Tanfi»* **>• «ol«»'Je« in a Sfinii« orientation alear tht fibre 

avis« 

^ u,i    cold stretching process polyanide filamenti could feo stretched op 

to 400 % . The filament after stretchir« has a low denier and high tensile stwn.-rth. 

After stretching, the production te   iviiod  into three partst 

1- The aonofilaaent yarn» are parted on »tallic cope ^^V^ìii,*., ^_ 
%. limai varas of de« 33. 44, ?* <»te ar* sublet** •<• twist, that differ fro» 
om^har acîordinl ta *n¿ u*. after twisty the wash bobbi«, are «""""a«' 
2oadiUo«ed and cooed oa plastic or psper cones after eiwiog a suitable conia« oil. 
a» The third part le -íted for producing textured yarn. 

fTANX FIWÄ PROCESSING 

The aolten polymer i» puaped through spionerettes fro» whi«h the fileaaats 

*r« tak»n off am? collected on »pools. .;ix»ol*ar»       conditioned for afcee*   94 bra 

ia an ataoaphere of *> «C r, ,aad Ab Í relative heeridity, thea fat 

on a creel , and yarns are collected to for« a to». Tha tow ia »tretchad, 

wiu.i, finished with suitable oil. to ta   rid of any etatie charge ocurren• 

then   iu«a7' i and drisdi After thie the to* is criaped ia tha stuff Inf »•*. 

The ariaped tow is theraoeett.o in an autachlara at 120 *C , the» cut ia tha 

Gm Gre Cutter to g We the wanted fibre length. The fibrue are withdraw» by 

air and eoaprtised in the form of hales, 

PACIFIC CONVBtTtt SLITS? usine, the Pacific ;:onv»-rter » i» which tha tow it 

to be eat inte dlffereat fibre xeagthe« *ft«r widen the fibre» are subjected 

-if wanted- to one or tmem Intereaetinf process to <mt    a wery fia» moa well 

or tented eliwer. 

Staple fibres in tha wari-s foras are ueed for blendiae, with wool and with 

other fibres secar* int ta aad >t»as 



PtODGCTHW CT TECTHl© TAM (  « TT«) 

îha «arlcat of taxtvrad yarn haa baan oponad ta ayntbatic fibroa au« to tha 

fait that thair pac» li«- atructur« alJrr» tha«« **»« tr««ti>d in    aoa* conditioM 

of haat aad twiat, toi* giraa intarlatine; profwrti« of   i. ^ i- if7, bwlk   •te., 

which   dittinfuiah thon claarîy fre» nomai  n« y«M with limited alaxticity, 

Tha important davaîopaant of taxtuMd yaraa KM ba»n dona ap«cially io pely- 

aaidaa, and «or« raca»tly in pointers. Tt Ntn, »t tha «oaiant, that %lon 

producar ta*twr«d filawanta ara dawaloping la two UTtr^ parta of tha «arkati 

• «aary unni«r yvoi for carpata, and 
• Tory fiaa dantar yaraa i«r panty-hoaaa. 

I« %TP* *• <"d ** *•**• th- flr,t y#t» b,t «^"»"J **«•* *** •*ecnd ,iBCt lf*0' 

•aiaf fait» twiuting IKì-JMIWM  fro« RBHUJTtN 

TÖWini» t I« thia proeaea tho y«r* Jo aubjaciad to a wry hif* twiat «hila it i* 

ruÄiat through a h*atad box th»a ra-twiat-. • ¡-    >< - r-   '   m,  '.h-.' 

«(7 it ia called falaa twiat. Tha produced yarn «ay b* S twiatad or t twiatad 

accordine   to tha diraction   f th* running spinala. 

Maw atchlnaa fro« AMCT ar* now in uaa ainc* lt>72 , Tha FT* 440 typo , 

whleh ara alactronically eontroilad with miniau» pareantaga of d«wiaítia«a« 

BOaiLIN»!   A* 8 -twiatad yarn la       4«tLlad with a I twlstad according to tha 

diraction of tha running apindla to gi»a » yarn fraa   fro« tarava«. 

Simvm:/i Tha doubloiyarna tra *"v,.,r.-   in tha Tora af airain on «kaining naohia»a 

akaina ara ewbjiactad to ataa«ing procasa for a «horc tlaa. 

mtîitii Tha akaina ara dyad by tha noraaJ way of dyaing Hrton uaiag «rtaetad 

•cid dyaa. Maparna, dlract and Matal ec*pla*«a dyaa ara alao ua«d. 

Fracautiona ara to ba takan in dyain« tha taxtur.d yarn slnea th« dya affialty 

•*- tha yar« ia graatly a'factad by a^ dotation in tha pracadif« procaaiai , 

palyaariâatio«, ttratchiag # falaa twiatint ate. That ia why auitahla 1. -HL.í- - 

«ga«tiara to ba «load aa wall aa a auitnble »athi»d of dyaing ahould ba follava*« 



- i?.  • 

Seholl «ad »arriquand machi m¡ü ars in UN. 

CWTTCt The dyed iiwio, are dried and coned on papar or pia-tic COM. ueia, 

a «uitable coning oil. Schweitar presisi• con« »Inder. «re in UM. 

FOLTBSTIR     FffOCKSIMC IN M/SR RAION C* 

Production of polyartar s*t yarn started in JflSR ÄATOK C# in 1<>72.. The 

fiat yarns that iaported «Vom âirr*r+*+ »«*«•<*• *r* t-yhin^i and »tt aaiaa 

FTF 44C   1RCT ««chimi. 

n» produca bobbin. in tha »oft íar» ara dyad in a Barriauend dytiaf aachiae. 

Diaperte dyestuffe ar« .«»«dfoUoain* tha noraal aethod of ¿h*in, of ?IS . 

Sine« starting this neV production *ore problaaa appeared aithar in text urlala, 

or ia dyeing . 

I»   'iyeir r,        the problems exist im 

•Tha presane« of broken fila«ont, 
• The suitable softness of tha bobbin?». 

Ia dyeia, » tha problems ars «ainly in 

'î£ Sr^î+f^^'0"1'"   aP*ciÄlly in th« i««*oit layer» af the bob.ina. 
.Tha «ye affinity difference when u.ing certain typerof 'Hepar»a fees. 
•Tha section of lavelli»« and diapers,», agent in tha pretaaae <r ikaeaaa af aarrier. 

Ia front of these probleu »ai others war RESTJUtCH UBCeUTOBIE are «arkia, 

hard to fird tha aolutions. V» are gaining experience day by day and tryia, ta 

ba iaaontact with the outerdo*r -x^u iron Sloped couatriaa ia tbaaa fiel*,. 

mm PKWBCTS F« SYVTHITJC FTTOS rv «GYP? . 

Tha falloeHa, are under i       $ 

li £«£î í£ """¡S*?1* î°^,ttr rt»Pl« fw blandía, »ith cotton and athar finara. Oproject for producine Poly-acrylie   fibera . riaaw. 
.Expansiona in tha Hiernylon plants to lacrease tha production of , 

.Mi« h stretch y«ru Mitri anca 
•folyeatar aet yarn. 
•"assy yaraa. 
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