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?or suny conturics tho toxtile industry UMd nothing but natural 

iiV-.va such ac cotton, wool, silk, flax, jut«, and other«. Around tho 

r.;v:\ of ti» century a'new class of fibroo was added to tat li«tv namely 

vistea* and acetato rayon. In their production on« etili ue«s a pa^rjj 

•.y.Vr?r uc baso material but it is chemically modified and tho f¿&2£ 

*.i*.o.v.jolvca ax'o "man-made". Thirty years later another important step was 

r.r.de and "run-mde" nolvmors wore introduced for tho commercial production 

if fully synthetic or simply Hman-aade,, fibres. Their properties were euch 

that they did not only provide new interesting products for the textile 

industry in all its sectors - apparel, lingerie, carpets,upholstery and 

Leasehold fabrics - but aloo for many so oalled industrial   usos such as 

transport - and soat belts, tire cords, filters and felts. 

At prosent three classes of synthetic polymers dominate the field 

- -.olyestors, polyamides and polyaorylics - and a forth olass - polyolefins 

appears to have a ebano« to beooae another useful oandidate la certain 

fields. 

In developing countries the three established synthetic fibre formers 

arc attracting most interest. Textiles are second in necessity only to 

food as an item of consumption and their quality and quantity depend« 

largely on local standards of living. Any improvement of income is 

i:..-.ifediately reflected in an increased demand for textiles. 

lin-nade fibres are manufactured from plentiful, low-cost basic raw 

raterial, euch ac shown in table 1.   The fibres can be "engineered" to 

exhibit special qualities and characteristics for specific end uses. A 

:":zr. or fabric nay be mado 100$ from one type of fibre or cay be a blend of 

fibres, either natural or nan-made,    to provide a variety of characteristic«• 

The properties of synthetic fibres are influenced by chemical 

cc-.position and by trcattnont in production. The cheraioal composition alono 

¿ces not determine the properties of man-made fibres, or of the fabrics 

;.-~Wû free them. 
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".•ce >\ir •'- ^lnclnlctt 
1 

All  three important aan-toado fioreo - PE, PA and PAC - together with 

the now ùcvcloping PP (polypropylono) are ohenieally Wood en oil refinir» 
..r.a in the petrochemical products which * iwfintiy supplies 

v»vr.i;vuv table l) 

::.o nr.;r-rv clcfinn 
ethylene 

propylene 

-- "» ^ririrv aromtian 

par* xylene 

C2n4 

Vi 
C8H10 

aro acongst the inmediato products of oil emekin« «nd reforming. They 

1-vc to «o modified by reaction with oxygen and aaaonia to obtain these 

ir-tcrrodiatee   which are to beco*» the individual unit« .f the «eia 
backbone  of the fibres 

ethylene glycol and terephtalic acid ,      for PS 

diaminea, dicarboxylic acide and caprolactaa for PA and 
acrylonitril for PAC, 

Theo© unite are connected with each other by oo called oolynorisytior. 

reactions in the course of which long chain noleoulee are formed which 

¿.re cqui-.-s.lc.it end analogous to cotton, wool .and eilk and represent   the 
r-.r.-mce  fibre forr.ir,? polymers i 

?Z,?A and ?AC (and recently aleo ??)f they are vty hard, toufh, high 

.-citing r.nd solvent resisting mate rial s »»which can eventually be obtained 
ir. the form of a granulate (chips) or a powder. 

For the aanufaotur« of the fibres these polymère are Awed or 

¿iü-olvod and the melt or solutionis extruded through a plurality of 

c:5üll l.olcc to form the primary filamento which are thon exposed to 

father r-rocesaing steps such as stretching bulking, crimping, setting, 

cutting, and finishing In chapter S, there will be giv»n detailed flow sheets 
tr.a descriptions of the individual processing steps for PS, PA and PAC. 

"'-.•er-'   fc of m-.n~y.do fibrös and textiles manufacturad thereat 
.'.-;v¿cíc  fibres aro producod aa 

M'^
;
' ~~;rl " A cingle filament of continuous length 

_r¿ - Two or moro continuous monofilaments assembled or hold 
--,-; ther oj'.tv/iiit or othorwino. 

Tv; - Lfï.-.-rc bundles of continuous roonof i lamenta assembled without» twict. 

-.-le :-;v.rco or short length (?-10 cm) which lavo been cut or broken 

•**••-• •'   .-•.--£ burilo (tow)  of continuouc .-nonofil.-i.ncr.tr. 
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•'lìf- - the short fi broc, or c tapice, may be twistod or spur., 

;.-.^t as i;'.-.ort Icng-.ho of cotton and wool. Staplec of different lengths ero 

*dcsi£:-.cù foi* use in various cyctcmo of spinning, ouoh mo tho cotton system, 

-¿:.e wool syutom, and tho wore tod oyetón* SOM staple io uced without 

spinning - ac filling in pillowo, muttreosos, «looping «ago &nd eoafortero. 

Yams spun from atapl« aro mor« irregular than those mudo of 

filauentj t..e ondo of tlio short fibres, projecting from the yarn ourfaoe 

reduce a ru.'.^y oi'foct. Spun yarns are also »ore bulky than filamont yarno 

of the cr.:.vc weight* Tiwy oontain moro air and are therefore used for porous, 

v.tvms fabrico* 

Slit Film - A roocnt method to produco fibre foraine polymère without 

the use of spinnerets is tho olit-ST)lit film proceas*  In it a wido (1-2::.) 

-.:.;; thin {20-50 nierons) fila ic extruded and slit into    narrow continuous 

¿trips of 2-4:nn width. These strips are stretched (10-13 fold) and split 

into finer threads either by additional slicing or by twisting. There 

result continuous filaments in the denier range fron 6 - 20. which have 

yam-like appearance and properties* The preferred material for the slit 

split process i3 polypropylene* 

•ftxforod fliaron yarftf 

Sor.© types of toxturod yarns are nanufaoturod by man-nade f ibre 

producers. In addition, the yarn throwing (twisting) industry prooessec 

filaments to impart to their yarns bulk or stretch properties. The function 

of a throvrctcr, in addition to othor textile funotions which ho perform, 

ic tc twist or manipulate filament yarns. After a certain crimping ana 

bulking stops, the filament yams are known as textured yarns. The added 

physical properties are achieved through tho use of special processing 

r.~c:.ir.c:-y, and advantage is token of the capacity of man-made fibres 

io "rc:.•.e:.ibc•rl, twists and turns imparted to the. filaaonts particularly of 

t.-.osa twiuts and turns which have boon "locked in" by heat setting. 

rilucente take on now characteristics by such processes as twisting ana 

ur.tvristing,  falso twisting, orimping, knitting and doknitting. The bulk 

or stretch properties which are built into filament yarns add an important 

:.-..• dir ancien to textilo toohnology. In addition, texturing of filament 

/-•;.ò i...parts a soft hand to fabrios made therofrom. 

1 

Ì 
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:nor,l.- .".-.I conMiutionn 

¡Vc^ucnily, the characteristics of two or «oro types of staple fibro, 

cither ;v.'.n-;;ado or sturai, nay be eoabinod by biondine tho fibrös 

together boforo ttoy aro spun into yarn. Fubrioo manufactured fron euch 

r.ixturce of spun yarnu are called "blondo". In addition, various typoo 

of monofilaments or filament yams may bo ooabinod and twisted together 
i 

to form a "combination" filamont yarn* 

•0 ••«* :-..-ortr.nt fiolda of amplications 

Polyesters, polyimidea and polyacrylios have different chemical 

composition and therefore differ in their physioal and theraal properties» 

honcc they luva their preferred fields of application* 

.; A) rol.\v;-tcra    are strong, tough, vry resistant to stretching and 

ohi'ir.kir.j, wrinkle resistant, abrasion resistant, crisp and rcoiliant 

v.-hen w.t or dry, and able to retain heat - set pleats and ereaoes. Tnerefore 

they find principal uses int 

¿•arable press (pomment press) merchandise, suits, shirts, slsoks, 

underwear, dresses, blouses, lingerie, curtains, draperies, carpeting, 

sails, fire hose, rope, tire cord, fish nets, and power belting. Textur i sod 

polyester fibres are used in woven and knit fabrios. 

A 3) ".-olvanüáos.   Sue to their strength, abrasion reaistenoe and 

extensibility their main textile uses are« 

Hosiery, upholstery, underwear, shirts, blouses, stockings, stretch fabrics, 

bedspreads, carpeting, and other-industrial uses - *ro air hoses, racket 

strings, sails, tire oord, sleeping bags, ropes, note, parachute canopies 

-r.d harr.essos. 

'•• c>  -^1'" cry lies   are nade in »any modifications to give speoial properties 

beat cui ted for different types of fabrio constructions, to blond 

j-^risor.ioucly i/ith other fibres, or to meet particular requirements in an 

end u-e. Their most important properties are warmth,  leightweight, «shape 

rotor.tion, rcoilienoo and rcsictanoe to sunlight, ¿¡any fabrics raado fron 

^cryli3 fibres are of soft, light and fluffy constructions. Some principal 

uues ~^ci 
...eatcrj, skirts, carpets, drosses, blankets, draperies, slacks, upholstery 

;.r.¿ flooco fabrics. 

1 
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•; -) i'^'.vMMn nhron.   Kooont noweomoro are the olefin fibrös 
í;oly¿'tvpylcna and polyethylene) which aro ale« direct product» of 
»:-.o potioleun induotry, derived fro» propylene and ethylene gao. Doth 
fibrot» are cìuractoriocd by thoir rcsictanoe to noioture and thoir 
clwmtoal iiiertneco.    Of tho two, polypropylene has tho higher melting 
¿vint and its therefore ooro favoured for textile applieationoi ito ucee 
¡«we become rathor nuneroun ainoe it« introduction around I960. 
7.x ntún charaotoriotico arc* 

Voïy ü¿ht in woight (olefin fibres have the lewest speeifio gravity of 
all fibres), able to give good bulk and cover, strong, tough ani abrasion 
rea ietant.     * 

Sor.;e principal usee are in carpeting (largest single ¿»plication), 
non woven felts, carpet sacking, sags, dye nets, ropes ani cordage, 
sandbags, upholstery, filter faeries, and pile ftfcries. 

1 



1 
¿>v',i>ral •<t °r rñir^f fifrrc affinila Braatt 

After tue íorc^oinj conerai introduction inte the field ef «an-aado 

fibi'cc ;u;d V.c;'orc oabarkinc on a »ore detailod description of tho most 

important natorinlo it raient bo uooful to toko a "birds oye view" on tho 

cvolutio:» of r.ian-r.ndo toxtilo goods in Brasil fron 1972 to 1975 and attempt 

to establish the probablo domand at the end of this period« Lot us first 

take a look at the consumption of the moot important nan-Bade textil* fibroe 

ir. tuo USA in ,1970. (?heee figures do not includo industrial fibroo for 

cucii ac tires, boltn, hotos, ropea, neto oto.) 

1V.o consumption of Pia VAS about 1 400 million lbs or 64O COO tone. 

Using ZOO millions for the population of the USA at that tira«, wo arrive 

at a ;:or capita consumption of 3,2 kg PS in tho textile fiold. The 

coiTcspcr.dir.j fibres of polyamides are 740 000 tons or 3*7 kg per capita, 

and for PAC wo find 260 000 tons and a p^r ospita consumption of 1.3 kg. 

?¿kin£ thèse figures as a baso line we arrive at the oenelusion that 

the population of an industrially developed eeuntry suoh as the UftVL in 1970 

i3 capable to consume per capita 

3.2 kg of P2 

3*7 kg of PA   and 

1.3 kg of PAC. 

Let us now ask the questioni If the Government of Bra »il wants its 

people by 1975 to have available a corresponding supply of man-made 

textile £oods what production capacitiee will be needed to do that at that 

' 

::.c answer is simple. Z understand that the population of 3razil ic 

forée-ut to be 110 Billion by 1975« Tno«i if the careo standard ¿¡uould prevail 

for Brazil in 1975 aa it did for the USA. in 1970, the consumption ef 

?Z will be 3*2 kg times 110 million - 352 000 tonsi of 

?:.    "       » 3.7 " "     "        "       - 407 000   «       and of 

PAC- "       " 1.3 " "     r        n 143 000   •• 

"o-.;, of course, the Oovernmont say not expect to have in Brasil in 1975 

...c aa.-..c consumptive capacity in the toxtilo market ae ti» U2A liad in I97O 

"ut a -°'-;or. or.o. Then table 2 shows the capacities of PE, PA and PAC 

.-•.roductiori which are nooossary to satisfy a demand ef 25, 50 and 75/' of 

the U.':'.  standard in 1970. 
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rJ. 1 

pro¿- 

1.-. orUor to advice and regulato tho w.w-»yvdc fibro industry the Governaci.; 

'.     .ve  to rot ;; t—.-ct for the prol.-iM» (Inrr.-tifi conn-.n.ir^io.n by VjVj» 

vV.*v •."..is  t..!';:.:t  iü ¿et one can roudly calculato from table 2 wi.'.t production 

o....\.o..y Iv.c to be ordinii'.od by 1975 i*1 ordor to moot this oxj>cotod ticfrand. 

If -.'...- oa:v.city ia below tho figure talari fron tablo 2, the Go vomici/i to 

«,ic:v.'.:,î '..ill not bo satisfiedi there will bo underproduction and importo Blight 

Ve  r.ooccuary. If tho actual capacity in 1975 will bo above the figures in 

t.; ole :,  tl.cro will bo overproduction and sono nochonioa of oxnort will have 

to be looked for. 

During r.y conversation with numerous representatives of the sûn-oado fibre 

industry in Brasil and during my plant visits X have collected oertain data, 

appear to jive the following figures for the 1975 nan-oade fibre 
:c: ion: 

?- (¿tapio and filaaont, without industrial fibres) 121100 tons 

¡V. (staple and filaaont,   " n "     )    55OOO   M 

P.'.C (staple and tow) 20500    » 

?-, ?A and PAC I965OO    •• 

Co:.parirá those fi juros for the 1975 intended capacity with those of table 2, 

v.e arrive at tho conoluoion that in 1975 the aju^aj¿£i 

?- .vili correspond to 33.4/S of the 1970 US per capita stendard 
M . 13.5'/- "     " 
"    14 .Of* n     " 

Let uc take all ron-cade fibres in Brasil to/rother. than we arrive at a grand 

total production of 196 5OO tons in I975. mis is 21.7/5 of the 1970 US standard 

if o;-.c takce .-.11 rr.r.-::Adc fibroo together. 

If the Government of Uraail foelo that in 1975 "the consumptive capacity of 

iti ¡copio ir; tho man-made textile fiold will bo about 20¿'¿ or ono fifth of 

•.:.„-•; it v.-a^ in 1970 in the USA, then the presently intonded expansions are 

t» 

M It 

N •I 

— J. 1-     ...1C1 

-v.c setting of such a goal is evidently depending on several factors such 

:.z clir^tc cor.ditior.ij, distribution of tho population in cities and in the 

ecu..try,  avorio yearly income,  dressing liabits and rcany others. As a Ul' textile 
-„:.. et Z iu.vc nc  e.ip-.bility to weigh these factors adoquately and to predict 

-...C.J> intonated influence, but once the tr.rrot is t?ct the figuros of tabic 2 

í.-.:;í:.."-C the .'.f.-'.c.-^-.r.r production c?.p:;citicr. by 1975 *° roach tho docircd ¿vai. 

...hör this general curvey wo shall now foouo our attention on thoco iV.ctcr¿ 

•,..i::. .. oui.; be kept in nind ao one starte planning the desired expansion until 

-••?> •'<••  o-ch of tho throo important fibres. 
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•¿l:1."-k ..r,i"P..-fey i>"Iyo!itori  polytrniilno ,%r.fl n&l.yi.cr.v'i iqr 

1 
•   .'.'.oro oxi.it, at proüont, about 25 years of experience for commercial 

»\v:\ Lio;; o* ¡r.uiy uvn-raùo fibre planto iré uurô.jc, UCA and Japan, and as a 

.w.-.lt,  it is ¿losuiblc to dorino wliat is cowaonly called a "raininam economic 

¡1 •..;-. disc". A.:¿ sino, oxproocod in tone of yearly production, indicate- 

.•..\-.v:.:::at«.::,v the lowor production limit which is otill compatible with the 

ir.ò-.u.xi'ial ar.d economic oonditiona in those countrios. Any cmallor plant would, 

i;; v'.'.o long run,  not be able to remain competitivo, unleea the Government 

..culd bo ready to subsidise it in an officiont manner. In ehapter 7 I ehall 

cr.ur.crato the v.-ays» and means by which such subsistance can be granted« 

c ..;  .oiycster 

during the last few yoars the largor part of PS-fibre producers in Brazil 

has .top abundonod the use of imported intermediate producto and either has 

alivady advanced to the basic raw materials - terephtalic acid and ethylene 

glycol or even to paraxyleno and ethylene - or is planning to do this within 

the -:c:.t tv;o or throe years* 

-oí us therefore consider a polyoster fibre and filament production 

which starts with tcrephtalio aoid and etilene glycol and uses the best 

c:;ic-.ir.j technology for polymerisation, spinning, drawing and finishing both 

.'er staplo fibre and for oontinuouc filament yarn, experience collected in 

ab^vc named countries indicates, that a yearly production of approximately 

^ •".:: *c.r.r of starle fibre or 3 500 tona cf cortinuouc filr.rent should be 

co;-, nidore a as the minimum plant sise. These two figures vary somewhat from 

cw-ur.-.-v to country but can be taken as a warning   that smaller units could - 

ir. -..c long TM. - not remain commercially sucoeocful. 

J-blo 2 contains figures on the PU fibre production capacity in Brazil 

."e :>72 a;;d projected figures for 1973, 1974, and 1975j I have collected 

the.- ir. part during my factory visits and partly in conferences which Z 

hau with representatives of the various fibre producere. 

•This table chows that in 1972 only Rhodia rao a staple fibre and filament 

c:..--iiy which are both comfortably above the minimum eise. All other staple 

;":.:.: .-¡rodveers ;TO below the critical oiac and only two filament ^reducers 

(j... ..¡.^ :.-.:'.->.r.-l*cijin) arc slightly above the critical limit» In l-J'ìò ¡ïhoàir. 

:.-- • -.vir.j :\:rii.er away fror.; tho critical limit and Soutcx is planning to 

'- -.-. 10.COO tene: of staplo and 7 000 tono of filarxnt both of which r.rc 

?.-.::• :  '-.r-ibl;/ above the r.inimun ci::o. Celaneso ic planning to r.ovc wiïh ö COO tons 
c:'     . . '.-  : "   vc the liuit but ro.v; .ir.s with 3 000 tonn of filar.cnt co;.xw'.r.t 

. .   - .-   ...o L. .-.vw;.icaliy feasible si:x. 
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13. 

In i •;•';.; .¡hodia expect- .itili to lead and coto rather fur away from 

..«- limits,  soutox piano  to maintain i tu 1973 position, Cclanooo movoo 

>!•.:•. 10 Ov\i ton:-, o:' atiplo and 5 $00 tono of filamont above   both Unite 

i-.r.ù à'.iivr.-Vci jin k\o reached a cafo production eise for •filaments. 

1'ir.Uly in 1975 lihodia lias expanded ite load} Soutox doeo not intend 

to chanjej Polychiisica piano to oxoood the filament limit by a 5 J00 tono 

,ro¿ucti¿r.; Colanolo dofinitoly movoo into a oaf« rane« both with fibre 

Uà filament and Safron-Teijin maintains its 1974 position. • 

All other producorc are now and will still be in 1975 oelow the 

nij-.ir.un economic capacity«  It has already been mentioned, that Government 

euacidy may assist undersized produocro for s while to remain competitive 

out such assistance becomes very difficult s>a soon as domestio demand*sare 

¿saturated and export beoomes on additional important factor. 

ó 3) Polyamideo. 

6 Bl)    6-nylom 

If one starts with caprolactam and polymerizes, spine and draws 

continuously,  tho lowor liait for stanle fibra production in the range fron 

2-5 der.icr per filament is about 2 000 tone   s year, whereas the oorrciponding 

liait for cor.tir.uoui, .yarn  production can be put at about 1 5C0 tona a year. 

•;ttile 4 jives a survey of tlve 1972   6-nylon activities in Brasil plus the 

ir.tcndod expansiono until  1975« It shows that in 1972 ¡¡atarazao, Ballonsix, 

Scutcx, 033 and Banilsa are above the oritioal liait in continuous filaments 

(no staplo ia produced at all). Only Fibra and I'aiiaferro are below a yearly 
production of 1 ¿00 tone. 

Fror. 1973 to 1975 C3S oontemplates no expansion at all, ¡.atarazso a 

-.Tall one - 3 240 tons instead of 3 000? Kailonuix goes from 1 ¿00 in 1972 

to .; 200 in 1973 with no moro chanco until 1975« Soutox spande considerably 

.Vor, 19?2  (4 000) to 1973  (10 000) and remains constant. libra moves into 

t .a cafe rar.jo in 1973 (2 600) and then oxpands to 4 5OO in 1974 and l>7p. 

-•.-u.-iuki ir.tcr.d3 to enter the field in 1973 but romains olichtly undor the 

critical lir.it (1 300 instead of 1 500). ¡desaforro remains below the 

c.c-.ouic lir.-.it although thoy ere produoing industrial yarn and not textile 

fi-ir-cntt.  ?he critical licait for induntrial yarn io difficult to establish 

-.   ...cut hr.cvins exactly tho  contemplated uses. Equiposca plane to produce 

-;-v:.. le/i¿ on industrial yarn at a rate of 7 200 tono a year which is clearly 

ir. ...0 economic ranee.  Finally Baniloa inoroasos its I972 production of 

;:o tor.- to 3 300 tons a year from I973 to I975 and will be above the 
ccp-city» 

1 
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r IC. 1 
¿ r<.ï)    öü-uyloni 

li one a tarto with adipio acid »rid Itti», prcparoo or buyo tho calt 

;\:id poly:r.eri.-.co, upino, dmwo and finishoo oontinuouoly it wac c&loulated 

t'.v.t tl.o nii.ir.un oconoiaio ciao would be around 3 OOP t/ycar for cfru>lo 

•••'•- •   "" tAv,u» for filnnont. 

Iicr.ce tabic 4 indioatoc that Rhodia is wry well in tho oafo rar.ee 

i;; 1972 for filaraonto and continues to movo into bettor and botter ooonomio 

ccr.ditior.s for otuple and filament from 197* to 1975« I* »I»0 operates 

a large ir.duotrial fibro production which io bound to wake it» total fioro 

output even ¡norè profitable. Celaneoe in 1972 produces only filarant above 

the critical ci so and continues to do so until 1975 when it reaches a 

6 020 tons per year level« 

Cus.-r.iri sing it can be stated that the polyaaid production in Brasil has 

beer, organised in such a manner that only very few plant« were undersised* " 

ani that by 1975 a11 vili be above the minimum eoonomio capacity. 

6 C)    Polyacrylicsi 

If one starts with acrylonitrile monomer, carries out the polymerisation 

ir. a continuous suspension reactor, dissolves the polymer in an appropriate 

solvent (at ¿5-23> in diaethylformamide or diracthylacetanide), spins the 

solution either dry or wet, draws the resulting filaments and works it into 

staple fibre by crimping, setting, outting and finishing, the minimum 

eoonoaie plant sise is about 1 S00 tons oor year. 

Table 5 shows that already in 1972 both present producers Hhodia and 

?iciba - ¡¿avo established production above this level and that in 1974 

and 1973 both will bo in the fully eoonomio ranco. Noraoryl intends to join 

ti.es in 1974 and 1975 with 3 500 ton« a yeer. There will be, at no time, any 

•¡¿¡-.¿ersisod polyacrylic "plant. 

a Z) Finally table 6 con taino the prosent ff staple fibre production of 

;;u,ur for 1972, 1973 and 1974 which is 600 tons per year. It appears 

that the polynor ic purchased and tliat a melt spinning operation is 

curried out by Spuraar. Kiis report does not oontain data on the quantity 

c.-.d quality of polypropylene   alit-oplit threads sino« they »r« not yet 

UwCd in the nainotreaa of textile goodo. 
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r Vj, 

c   S)   •••^j-.-ttM trit;in.iM  ftftonomte alixnt niftOfii 

•IV.Vlo 7 uumixvrioea ti» presently availabi» estlsetos tw »4»ì«MI» 

occnoeio plant sis»« f«r FS, PA and MC. 

1 

¡¿momcr        to PB 

Caprolactao to, eVnylen 

: lononcr       to ée-aylea 

1'^r.oacr        to PAC 

•tapit 

5 ooo 

2 000 

% 000 

J 500 

i 500 

X SM 

7) li ••' rrrinn flí nQvcynmf"t «flama 
Several supporting neaoure« haw been especially established for th» 

nan-aade fibre industry, and it ha« toßethsr with other «elected industrio» 

received cono degree of sevornment «Beouraa«*«nt »ltd «eenestie growth. 

Apparently the aa»-»ftd» fior» industry has been selected amongst 

o-.h«r industri««! a« en« worthy of enoourasoment and d«v«l«pn«nt M it 

perniisi 
Utilisation of indigeno*» raw material« 

Development of «xport» 

Import oubotitution 

Conservation of foreign »xohanfi« 

Scveloprsont of new okillo and teohnoiegy. 
A-ainct those oriisri» Government polioieo and aeaoure« to acoict the 

:.L.;> ix.de fioro induotry aro i^ny, and vary from country te oountry in their 

orient and entasis. There follows a short deeoriptien of noasuros adopted 

seaerdly within producing oountri»«, under ta« fellewinf h«Ädin6»i 

rilanciai assistano« 

Griffo and iraport eontrol 

ïa/aiior. rol ¿of 
l^V-ort development 

Ctl.cr jroacuroo. 

7 ..;  --'^.r^-A resistance 

L. c;c:v ir. ci" tho developing countrioo financial iiueiotancc by 5owrj;r.cr.; 

.r..:titutior.s, as well ac privato institution«, is provided in the initial 

•. -c:   c" :.vr;.:try establishment. Such aunictanco incluáos short, r.cdiir. r.r.d 

..•.•.7.:-:.•:•; If.-.r.r: at favourable interest ratee. Governscr.t nertouror. al.v ii-.eluJ, 
/c ..c-... .n..,;nt of overseas finance and invcctmcr.t and in cc:.; i.-.r. :. '..co." 

.-c\ .: :.;,! ¿-ùurantoo of lorc-tcra deferred repayment loar.o f:v;.: OW.V.C.J 



20. 

ï -)  fruita ¿nd 1,HOOT-I; control 

Ir. iur.y dovolopinc countrioo tariff protection ia emnted to the 

dc.cotio industry in oocto measure. TIJ« rates of duty vary from country to 

country and also by typo of fibre. In SOM oountrioo, e.g. How 2Ml«r.d and 

ïaiia, pratcotion by t;* tarif." is cnjwltjMRta« V *h* oontrol of importo 
by insert licensing. 

1 

7 C) fr.vition relief 

I.umerouo forca of taxation relief are practico* to assist tho 

industry fron the dato of establishment. Theo« meaauree includo i 

a) ?ax holidays for up to oix yeara depending ta plant location and use of 
indijcr.ouo raw naterial (Pakistan) 

b) Ir.vcstr.cnt allov;anco (Australia) 

<0 research and devclopsaont allov.ance (Australia) 

c) T.eliei on machinery fori development and aeeernisation, now technology, 
research and dovoloprocnt (Japan) 

c; Seduced taxation an pilot planta  (Japan) 

f) lax exertion for throe to five years during establishment patio«, and 

at 50, j of nomai rata during ensuing 5 years (Japan) 

c) ¿eduction of taxation on royalty payments (Japan). 

? 2) Z^ort incentives 

~::¿ort incentives for industry are oeaeea la aaay countries and 
jevcmr.cr:t measures covert 

LL*:or.ption of import duties, 

?ayroll tax allowances, 

üxr.ort bonus asneaos,   - 

report incurcnoe and guaranteee. 

7 2) Ct;:cr ;.iC:.üttrcn 

;. variety of other government noctures asoiat in the developrvent of 
¿o.?.3stic industry, for exrjjplef 

Sj The avrardinc of government oontracts to deawstio industry (Japan) 
e) ¡'roductivity oontres 

c).icsi,<jr. ccntrco 

d) Investment advicory corviooo (including ooonomio, ensineerinj 
financial and marketing advice) 

c) li-.courajonont of industry concentration in several lar^e 

eonpanios (Japan) 



21. 1 
Au  ¿nakvitod earlier, the   incidence,  ocopo and oxtont of tr.tiuo 

: o... ;irc-  \r.xy ¿Yon country to country, h'ovortholocs it is truo that tho 

f..:.-r.udo  fibre indu.iiry within i.M>at developing countries is aooictod f*nd 

oi.^oura^od to como oxtont by govornmont action and policy« 

T.:c Motore inhibiting tho growth of industries in developing 

countries i-avo generally boon identified act 

I »-.ok of technical know-how in production and aarketinf 

Limited markets 

Luck of capital 

Lack of trained manpower. 

In tho caco of the man-made fibro industry,  in addition to these 

¿¿¡.vrai factors, there are certain difficulties peculiar to the induetry. 

lie technical know-how for processes, plant oonotruction and operation 

is in the lunas of a liai tod number of producers in a relatively stabil 

¡varier of developed countries. 

¿••?;tal investment, rarmfacturir..-: coste and production coste for nan-gada 
fiares 

In chapter 6 I have given toy bast prosent estimâtes of the minimum 

ceo.-.oaic plant sises for the production of PB, PA, and PAC staple fibre and 

continuous filament, in this chapter shall be presented tho corresponding 

fijares for capital investment and manufacturing costs for such minimum sise 

installations. Evidontly these figures differ from country to country and, 

::. c.'.o country, even fron location to location and it vas, therefore, 

necessary to use certain representative averages. The capital investcent 

and production coçt data refer to a plant in one of the industrial areas of 

::.~'.crr. _uropc euch ac England,  Germany, ¡Prance or Belgium and in the '¿SA 

cue. as ¡low Jersey, Virginia, Texas or Louisiana* 

S    .)   Procesa details i 

ilov .¡..cote A and B doocribo in detail the individual process steps 

¿.-..i. the  ::..-/•'iluul intoraediato products for the production of P3 filament 

á..¿ :,ta;.ie according to those products which are actually used in ?2 fibre 

tccr.nolc-y, namely two alternative routes from naprta to terephtalio acid 
t; t :o :¿ol¿'ostor chipa. 

ï:e  .'..Oct modern - and probably best » route io the direct oxydation of 

. :~-:<ylc..ù (loft eido of the flow-sheet) and tho direct c3torification of 

vjrcfni-.iic :.cid with othylcneoxido (loft cido of the flou—sheet) and the 

:i:^-or. jriven in this ohapter rof,or to thic opcoifio route. 
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¿A. 

iMv.l  ivoii^i.iifl as,*^ 
1 

.'¡.o calco price of an industrial product «a* bo split up into noverai 
' iVCOjj;i::c'd componente, nurcely 

- 'tl'.o ooat price ox plank including« 

• cout of cntcrialu, energy and utilities, 

coût 01' labour, muiutotunoe and plant overhead, 

depreciation and interest 

- cost of rccc-.rch and development and/or royalties 

- selline oxpenso, euch os oost of aarkttlng, advertising and servi«« 

- administrative expense 

- earnings 

- taxes. 

Of these component» the cost prie« «x plant is reasonably well 

predictable} the other components oontain very uncertain factors and nay 

vary widely» 

ìlio following figures refer to a PS staple fibre plant basad on a 

yearly production capacity of 4,500 tons. Plants of this sise are usually 

built in developing countriesj US, Japanese and European plants operate in 

.T.uch larger units - sometiaes about 70 000 tons p«r year. 

¿.'oi   Tlie capital investment for a polyester stani« fibre plant with a 

capacity of 4,500 tons per year corresponding to 13 tons a day in US S 

is represented by 

- ' ?.eal estate purchased (in the USA) about 120,000 

¿ieal estate improvement 24,000 

c; Cor.ctructions of buildinc« 600,000 

à) Utilities for the operation of the buildings ¿0,000 

Purchase of machinery 2,500,000 

Installation of machinery 250,000 

z) Installation of utilities for   the operation «f th« process 2ü,cco 

votai cost of the physical plant 
or about 

'..) li-.jir.corin-; a..d construction 

i)  Contractor's foe 

w) Contingencies 

'j?hc ?i*cd capital invoctment will therefore be about 

3,539,000 
3,600,000 

3C0.C00 

4,500,000 

•?hiw ra;j -osante an ^nvestmen^ of aumt 100 / per *c of yearly production 

.xroi-.tly ;;.oro ctre"nli«crï ir.;cM..ory ¡::\a \tocam available v;'..ic; io-..c:v 

'.-, Zi :*sc to about 33 s7 ¡--or k¿- of yearly production. 
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v .o ¡il.mt lus a daily output of about 11 tons and earriea out the 

following Ojiciv.tioiia i 

polymerisation 

eviration, «pinning and drawing, 

cvi;.;.)i«Ci outline and finiahing. 
7.'.c total manufacturing costo oan bo computed fron tho oeste of the 

:v.\: nutcrialc - tcrcphtalio aoid ('ù\) and ethylene glycol (¿0) - and tho 

individual coate of the three manufacturing stops* Appendix à gives the 

Ài--, price of ïA as 37 »5 4 P*r kg and that of 20 io 18.7 •* pw kg.   The 

pely.?.or contains 6o;'> 2A and 4$« 20 whioh giva» » priée -for tho row saterials 

of ¿$.7 e' por kg polymer. 

raw materials 29*7 ff por kg 

polymerization 13*0     " 

extrusion oto 26*2     '* 

Crispins   e to 24.1     M •* ft tttftA of 

93.0 / per kg. 

- A ?) ¿.^itr.l sorvica and total production cost 

Figurine with 5fí interoots whioh have to bo paid for tho invested 

capital and with a return of 10> of tho invested capital we arrive at a 

capital ir.vcstuor.t of 100 4 per kg or, with the best available equipment of 

~c ¡i por kg. Ucing 90 4 as a realistic figure, wo have to toko lp^ of it 

and add it to the manufacturing oost in order to get tho total production 

cost for 1 kg of ?E staple fibre in tho plant 

luar.ufaoturing costo 93»0 

capital oorvicc (15'/' of 90 o/) 13*5 

total production coot Í06.¿ 4 per kg. 

The :-roscnt list price of P3 staple fibre in the USI io between 130 

a;.d 140 ¿ per kg which shcus, that thero would bo about 35 4 ?•*" kg left 

for salce, taxes and profit. 

However it ic v;ell known that PS staple oan be presently purchased on 

the world ;.urhct at priées as low as 3 O.85 per kg, whioh clearly shows that 

a .úant or the above sise oould never be able to oonpete on a world wide 

c..t;i»rt r.iari:et» 
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Vi-.ia calculation ic mude for yarns in the rane© frota 70 - 100 dorr.iort • 

ü ^)    i'.iriPror'r"    1,,low olioota A and B also contain tho procono stops 
for polyester filazacnt production. 

3 !) 2)    (louerai economic ncpoctsi  ¿aiao ao 6 1.2 

c 2 3)    The tv,-ùt;xl tnvoivbr.-.cnt for a polyester filooent pianti with 

a capacity of ¿.'300 ten« « 10.000.000 lbs/year in US S is riven hv 

A) Kcal optate purchased (in th« USü) about                                      160,000 

b) ?.oal estate iraprovoraont 30,GOG 

c) Construction of building 600,000                ' 

d) Utilities for tho operation of th« Wilding« ¿0,000 

c) Purchase of machinery 5,230,000 

f) Installation of raachinery t 800,000 

c) Installation of utilities for tho opération ef 
the process C't    /""•. 

V  J J 

Total of the pliysioal plant 7,120,000 
er about 7,200,000 

1:) ii*.jincorin¿j and construction ¿00,000 

i) Contractor's fee 2^0,000 
;) Contingencies 

»e total capital investment will therefore be about 9,000,000 

T/.ic represente on investment of about 200 fl kg ef yearly production 

v.v.ich is about lOGfi above tho oorroopondins investment for a staple fibre 

¿lent. Ir. filament production oro »any core individual spinning positions 

v.v.ich. represent the most important and expensive part of the rachinery. 

C 3 Ç) :;-nuf-oturinr contai 

7..Q raw arteriale used in filament reproduction aro the «a:.» ac for 

-«-pie out polynerication is soncv/hat more oxpenoivo than in staple fibre 

.•.•^r.ufacturinc because a higher molcoular wight of the poly.nor is noeded 

for fllacent (16 000 - 16 000) than for staple (IS 000-16 000), instead 

c. 13.0 ^ per kg v;e havo now I5.O ¿ and the manufacturing costs can be 
ccr.putcd as 

::c\: nat or iole 29.7    ^ per kj 

1olyrorication 15,0 " 

intrusion, spinning and druaing 92.7 '• 

"ir.ichins, twisting and conine 2.6.& " 

total I64.O   i por lie 



27. 
v;   .i li)  v:'•••'•it-.l  ¡v i'V i co ;• ;n<   »ot.'U  ¡u'cviurtjiori c,o;;t¡r.i 

Au ir. ;! A 5 but with a largor capital invoatutont nivoc a coital 
»vwico    oi' is.' on 200 / por ke whioh io 30 /• Thio 1< do to a total 
:*:v.luctio;; cent for filawont yarns in the 70 • 100 dernior rango 

* :..r.urj.ctviri»ir cou to ICA e* por ktf 
Capital   CCrVÌCO mJSLmm^Lmmmm 

total 193 / por Hff 

Liât jU'icco fur euch yams in Euro?«, Japan and tho US/I rane« i'ron 

l.:0 to i^O / per k~ but, filaiaent yamo with trado nawoo - Fortrel, Trovira, 
ícrylci.c - aro uvailablo today at priooo ao low ao 240 4 P«' *C* . * 

As a oonucquonoo, tho plant osuld not suocoaafully compaio in oxport 

cr. ti.c v.-orld laarkot, unless a substancial Oovernaonts subsidy would bo 

jrantod« 

3C)  g-r.vIor. ut^lo fibre 

ÒSI) rrecaos« Caprolaotara (comparo Appendix A) io continuously pelyecrised, 

spun, drawn, criapod, and finished» 

à 0 2) ¿onerai economie aoaootoi Samo a« in 8 A 2. 

¿ S 3) Capital invoetnent for a 6-nylon staple fioro plant with a 

ever-cit" of /• «00 tons r. vaar. correanonding to n tona/PÉCi-day, 

a) .leal estate purchased (in tho USA) about            120 000 USv 

b) ?ycal estate iaproverjont 30 C00 " 

e) Construction of buildincs »00 000 " 
ù) Utilities for tho operation of tho building         éo 000 " 

e) Purchase of machinery 2 1000000 " 

i) Installation of machinery 200 000 H 

¿) Installation of utilities for the operation tf 
the prooeee 30 COO  " 

3 410 000  " 
or about 3 400 000  " 

h) Snsineeri.is and construction 400 000 " 
i) Contractor's fot 100 COC M 

i)  Contingencies n.ffiQ. COO " 

fixed capital 4 000 000 US« 

Sfcln represents an invectaent of about 60 i7 per kg of yearly production. 

1 
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...c plant kvu a daily output of 13 tm ano enrrie« out the 
Vollowi:;- opcrationei 

îsîl.vaorication 
extrusion, spinning and drawing 
crimping, cutting and finishing* 

Sto obtain ti» total n&nuf&eturlRf —U we k»*o t« Ud U tale ti»» 
«at o;" t:.o raw tutorial, namely oaprelaeto** •ootro.tng to AppeneUÀ. 
ìlio» Kc obtain 

Saw material 33.0 i* per kg« 
?oly¡acriaation 10*0       N 

Spinning oto 20*0       * 
recovery ef monomer 4*0      * 
Cricping ato 21.0      N 

ÔÔ.0 / per kf 
ü ° 5) C'-^t;'.l aervica and total .iroductlon aontaa 

Sinil&r to £ A 5 with % interesta »ad 10£ return on » capital 
invoataont ef CG / ¿Mr kg of yearly production, wo arrivo at tao total 
production ooeta 

¡inufaoturing costo Ô8.0 / por kf 
Capital oorvioo 13.2       " 

Setal 101.2       « 
or »bout      1.00 USv 

The present list priooa UT 6-nylon atopic aro in the range of 
lpO-130 p per kg union would nalco out plant profitable* Ilowovor alo« if 
ir. tao ¿-nylon field there oro dumping priooa they could bo oc low M to 
.--a-.v.it no competition on the world market• 

Û 2)    faff10* fttififfll 

Tr.ic computation ia nod« for yarne in the rango fro» 50-100 denier 

1 ¿ l) Trocean   Samo as in flow ehoet B for pelyeater filament* 

- ù 2) woher;-.! ooonoaic asncctm Same ac in 3 A 2* 

1 
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.' -' i)    >:..út-.l .iiivoHtwcnt for ¡i 5-nylon filament' plant wità a 
•'•• v-r^v ^ ••:   >V lorn .n vc-tr ,y n ton, g (Kv 1n ».;  .^ 

:.:i.! .*:.;.. t i;, aippojcd to produco multifilament yarno in tho dénier 
*UHS*  J'i'os; l>0/l¿ to 100/32. 

.1) ::o;.l catato puroluu-od (in tho US/l) about 150 000 
¿0 lìdi ostato improvement \Q QQQ 

c) donctruction of building 7QQ OÛO 

d) Utilities for tho operation of buildings 80 OOO 
c) Purolicoo of «Kvohinory « QQQ QQQ 

f) Installation of «aachinery 70O 000 

G) InetalUtiea ef utilities for tho operati«« 
• »f tho prcooo« 50 000 

FW MS 
•r atout | 700 000 

h) aiffinoorin» and construction 750 OOO 

i) Coaotructcr'a   foo 250 000 
i) Centincencieo 400 000 

Stotal fixod capital will b* 3 310 OOO 

or about 5 Q^Q QQQ 

ri.is represent« an inveotaent of abtut f ¿0 •* por Hg of yearly 
production* 

3 3 4) ::inu:>.cturir^ coatgi 

?äU storiai and polymerisation aro tho HM but «pinning, drawing 

«r.d fir.ici.inc are different (oorr.pare 8 A 4 witn 834) and wo arrivo at 
t>.e following manufacturing ooets 

3aw natorial ¡}tQ j ^ ^ 

?ol¿T.orioation IQ,Q       n 

Intrusion, cpinninj, drawing fi.o       « 

Finishing, twist ine, ooning 27,0       '• 

'»toi 161.0 4 per kg 

¿ D 5)  ••>rP»Re cgrvioo and total orodnati«, «&«*» l.  in fi B -i ^ a /| ,S 

Capital cervice (I55Í on 2DOjO 30. O 

liRufaoturinc JI6I.C 

?otal production coat ijl .0 

Liât -.ricos in Europe, Japan and the USA on 6-nylon yarns ranco fron 

¿¿0 to ..'50 / por kc, whioh showc that this plant could euocesofully eocpet« 
•.vith li¿t priocs evon in oxport. 

1 



r 20. 

ò ::    )  •>:\\¿| •"'•>•! ;: i.-.t;-*3o  Ti Vre 

k'  ' -0 • •,°''tV';'t 'ß>° ¿roocoo oonoicto of polymorioing liquid acrylcnit~Ue 

.ir. ì-.UO:V:WìOJI -Lo polynerylonitrilo, dissolving the polymer, spinning the 

aolutioi; cither dry or wet, drawing and crimping tho resulting tew of 

filamento with ultimato cutting and fii iohing   of tho fioro* 

¿ - 2) „Vuoivi cconcnic asnoctai    Sono as in A 2 and C2. 

5 - 3) Capital investment for a polyacrylonitrilo staple fibre plant with 
.a caaicitv of 4.S00 tona a year in US-: or 11 tone a day 

1 

o) Ileal ostato purchased (in the USfl) about 

b) Itaal ostato improvoroont 

o) Construction of buildings 

d) Utilities for tho operation of the buildiage 

o) Purchase of raachinery 

f) Installation of machinery 

c) Installation of the utilitie« fer the operati«« 
of the pre»— 

"Total physical plant eost about 

1.) üijincering and oonatruotien 

i) Contractor's fee 

j) Contingencies 

rh» total fixed cost will therefore be about 

200.000 

40,000 

1,400.000 

140,000 

2,900,000 

430,000 

30,000 

5,140, CX 
5,200,000 

1,000,000 

260,000 

^JCOvOCp^ 

7i 160,000 

T.200,000 

Shis ¡soar.j a capital involved ef about ljô 4 per kf ef yearly production. 

— 0 -^yMnfi m\v 
¡law material       (acryloaltrile) 

?oìy:iìorioation 

Dissolution 

«¡>inning and drawing 

Crisping, cutting, finishing 

Solvent recovery and lossos 

Total 

24 *0 4 P«r *C 
14.0 n 

9.0 •i 

13.0 M 

21.0 M 

3.0 II 

94.0 4 per kg 
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**>> :ïrr"1 ^nm M tetol i?rafl^nUan agatni 
Aa in B ') ami S 5» 

Capital corvìoo (l# «1}8/) 2i.T   / I*r Kß 
limufaetwinß ooaU P*tQ       " 

»tel U7.T J9**H» 

Ut-I prUM M* ÌJQ - 170 / *•» k|. 
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I?o.,oit ^ fW |Fl]r 

. - •')     rro-r.-n:.:.-» »r y1"f ir 

It wac very interesting for no and of ereat value for the 

r.ccoapliuiacjrt oí ày report that I was civon the opportunity to vioit 

aoveiv.l rr.n-aido Ti Wo planto and other textile oporationo in Hra.il. 
I:; corv.-.riacn wit:i rûny airailar inotallationo which 2 have vicitod in 

dovelo?!;- oountrioo and oven aoro frequently in Western Europe, Ja.*» 

and US'. I uaa very noon impressed by the nodcra machinery, the straight- 

forward or^uation and the excellent houeokoepine in the Brazilian ailla. 

Ali etaff ¡r.cnbere who« I net wore obviouoly thoroußhly competent and very 

cormr.icc.tivo. ^ conventions with thorn aade it evident to me that they 

:aw to display epooial skill to ovorcome existing  infavourable conditions 

¿such ça lack of adequate «leotric power sources, diffioultioo in setting 

:«n cl.cnicr.lo for the plant operation, hiffh import taxe, on the intomodiates 
ar.d scanty availability of skilled labor. 

la opito of all thooo diffieultioo the output ef all aille, wbieh I had 

the Privileg to visit, io ef a reaarkabl. hi^h quality, which is not only 

a oonceruenoo of effective plant operation out also ef etriet preoeea and 
product control and •upervision. 

The detailed programs ef visits wai as follow» i 

PMonma BE vism AO XQPI^TP 

ZT, li-urfcio Pinheiro 
'Jra. Zi fit Brauneteiaer 
Z?, VJ.río Souto tyra 
Dr. Roger iîaour 

:*e::ta-feira 
1Í» de ...?. i o 

14 j 00 

£c,^ur.d'.-faira 
22 de r.aic 

10 : GO 

14:;0 

?orça-foira 
-'J3 de »aio 
10i¿0 

Coordenador  Q-8 - CSI 
fllcniea-Fibr&3 SinteHioa« - ÜIíIDO 
Con*. See. Ind. - MIC 
Teonioo 2nd. Textil 

Vioite a fábrica SfcFItOtMrsXJXff S.A.   - Aratu-Bahi* 

Visitaba fábrica - IÌH0D2A IIOiüESTE S.A 
conduj&o f orneo ida pela Rhodia 
VisiU a SUSBKE 

Visitaba fábrica MOINHO SAKTXS5Ä en Recifa 
eenduoae fo meo i da pele Noinho Cantista 
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PlîMRVA m WfjTM A flfa Mtlffl 

. r-.v.. Kl fried Dmunotoiner 
Ir.   I.-.rio Soute Lyra 

ïoonio» • Fibms Sintítiooo - IS1IS6 
Ceno« 9M« Ind. • MZG 

Stravista na code 4a Aooooiaoâo Brooilsii* et l'rodutsrss te 
Pibms Artificiáis • Sintióos 

Av. Sao Luis no, JO • 17t - 0J. I7I 1 

Sekunda - faim 
8 do .mio 

9<00 
lOiOÔ 

14130 
15»30 

17 »00 

Celanese à» Brasil Fibra« finióse Mia. 
Fioca« Brasileira d« itoion - Pibra M« 
Cia. Braoilsira A« Sintltioes 
Bbodia Inde. Quiaioas • Toxtei* S.A. 
Bfcodia Korteste S.A. 
PoljrquimioA SU. lad. fej&U 

Sr. Bruno Boer 
Sr. Carlo Crego 

Sr • S.äoteaberg 
Sr. T. Stai.« 1 

Sr. 0.:&tter 

Sorça - feim 
9 de naie 

9»30 
11*00 
U»30 
15 «00 
16130 

Sofrsji Toijin sa. Ind. Imo. te Fitos* 
Sa. ZnA«. Bsunido« F.lSkterass» 
¡laroulM Ü3A 

Ola. Srat. dt Fibras Sintltieeo-XalLOSlXX 
r, Sopas* te Xylan sa. 

Sr. O.üatte 

Sr. CA.Vivona 
Sr. S.C.Bogett 
Sr. Cipolat 
Sr. C.Villa 

Çuarta-feiri 
le te naio 

CiiO 

Çuinta-feira 
11 do mio 

9»30 

ttiOO 

Uecta-feira 
i¿ de .aio 

9*30 

Vieite a ítfbriea Cia. IrasUeira et 
Sintltioes - Osato« 

Visite a ftfbrloa * ¡Joint» Surtiste 

Visita a fábrica Celan««« te Brasil 
Pibras Cjuimicao Ltda. • 
Sao Bernardo do Caapo 
Visita a fábrica - ¡îhodia Inte* 
• Toxtois - Santo Andro 

Vieite a fábrica - ¡îhodia Indo« 
s ütexteii - Sao Joss* dos Campos 

Sr. 3.0vG.£dor 
Sr. S.3oteaberg 
Sr. ^¡.¡¿aiterà* 
Sr. A.Viviar.i 

Sr. B.3oor 
Sr. J.Berne 

Sr. T.Staliol 

Sr* ,tu.l;cl 
Sr. '.Janderley 

. P.Var^ao 
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- 3)    Rivivi coment« on trip and Gunrnwr 

• Ore obvicuo conclunio» of my report is that an ideal condition   for 
r.r.\v-rv.ùc textile fibre production in Braisil by 19T5 would bei 
: or ?¿i 1W plinto for ntriplo fibre production «ach with a capacity 

of 40 000 tomi por year and two plant! for filament each with a 
capacity of 25 000 tono per year* 

ror 6-r.ylom Two planto for filament production eaoh with a eapaeity of • 
25 000 tons por year» 

For 66-nylon» One plant for staple fibre produotion with a eapaeity of 
$ 000 tons a year and one plant for filament with a oapaoity 

25 000 tone per year. 
For ?\Ci        Tuo plants for «tapie fiore eaoh with a eapaeity of 10 000 

tons & year« 

üch of theoo 10 installations would be well above the oiniasja 
economic aice, would produco effioiontly for the doewotfe aarket and 
could «ven be capable to enter the export aarket with part of ito production. 

10)   Ackr.ov.-lcdrements 

It is a diotinot pleasure for no to expreee »y aineereet gratitude 
¿nd appreciation to Dr. Roger Hacur, UMIDO textile industry advisor, who 
guided no during ray entire stay in the most efficient and pleasant manner 
ar.d without whose untiring help I could not possibly have finished »y 
report in the short period of two months. 

I also want to express sincorest thanks to Dr. J.L.de A las ida Bello, 
Secretary General of CDI, Ministry of Industry! to Dr. Maurici© ÎI.Finheiro, 
uliiof, Group-S, Division of Light Induotrios, (CSX) | and to 
Zr. I'ario Souto Lyra, Industrial Development Council Advisor, for their 
juidar.ee and advice | their personal and profeseional assistano« nado «y 
st*y in 3ra¡til aost interesting, stimulating and ploaeant. 
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v. 1 
Sftluú 

ethylene glycol 1Û • 19 
IVx'cplrUilic acid 3? - iö 
Cr.;rol.-ictr.u 32 - 34 

Acrylor.itril« 23 - 25 

11 3)    IBA_ nriiM af »W 

An. Efeka 

Bciunit 

Côlrx.ôa# 

2¿?ont 

'   M-15 
15.-6 " 

3-15 "" 
1.5 - 1Ä " 
1.3 - 12 " 

3-13" 
1.3 - 15 " 

1.14 - U4Î 
1.34 - 1.47 
1,34 - 1.78 
1.34 - l.*7 
1.39 - l.*T 
1.34 - 3.«3 
1.34 - l*<3 

ÜXltt 
Allisa   6 
An. Sail» 6 
Per-unit 6 k 66 

Celr.ncao 66 

•„'elicer. 66 

Oy-naaid 

Davi 3V;3P 

Du?ont 

6 • 15«ta 
6 - 15   " 
6- 15  • 

lo     » 

1.3 - 18 " 
3- 18  - 

ÒSB&iM 

2-15 
2 - 15   * 
2 - 10   • 

1.43 -I.38 
1.39 - 1*39 
1.69 - 1.89 
1.78 - 1.63 
1.69 - 2.40 
1.13 - 1.87 

1.4T - l.tl 
l.ftO 

1.6? • 1.72 

UCC X^ntl 

^SÊÈÊBÛJ^ÊÊ 

2 - 40 dMI 

3- 24   " 

1.65 - 1.7« 
1.13 - 1.87 



19?0 2c00 400 

:??;> 2400 660 
i*;so 2Ó00 7T0 

r "•     i 
• i c)   Textile fibre predilettoli treni in the USA 1970 • 1>90 

in f.uwnnda of tonn pur vein 

cotton       ravon PA        PK »C PP 

620    470 2¿0 95 

910     800 335 200 

lldO   1260 500 360 • 

Seureei Hodem Textile« (jswjtiy 1972) 

11 D)    Acfaa* fecmlrcwonf for synthetic fib*, «r^^^ffl, 

TJ'.O manufacturing coots presented in chapter 8 ere valid fer 

tho local conditiono under which the plante work in the USA, In order te 

;cìv.)it tl;c u¿cr of thie report to ßet an eetiraate ef the nanufacturinß 

cecto under different condition« a table is added here, which gives the 

-ctual retirements of a plant. These requireaente are given in cunntitiaa 

v-.ot in cccts) of raw material, utilities and later and oan et readily 
coqputed for any special leeal condition. 

11 D a)   Actual requires*»«« ef a $ 000 tens per jner Pg stani« fito» pUatt 

yearly 
r¿v; aaterialsi 

Dicethylterephtnl**« 5 5000 tene 

ethylene glyeel 1 000     " 
Utilities1 

-lectrieity 4.5 nui#m kWh 
::tc?.in fj o§0 -|tnt 

Licori 

'Ion in shift 40 
¡'.en per day 5 

11 2> c)   Actual requireaente of a 5 000 tons a year   6-nyloa plant 
which produoee filamente in the denier r*n«e tetweeit 40 and 50. 

yearly dsmind 
:.-../ mtoriali oaprolaotam 5 500 tons 

Utilities 1 

•Alcotricity (110 Volt AC) 35 minion k:; hre 

i;tc'.:.i (4 atra) 15 000 tons 

Coolirs wr.tor (G°C ) • 18 million cbra 

"'o:úir.or.'i.lir:cd v.ntor 20       " " 

:.itro/>n (39.90T*) 500 000 c'oa 



-ff- 

ÎT. 1 
» ïM in shift 

lien por day 

il 3 •)   Aio UWo'pwMwatc «ht attuai 

i"* y** £i£-ftíftBk '*•*• **••* 

Haw aatorialt     acryloai trito 

UUlitiooi 

Elcetrieity 
Stoaa 
Ooolinjf «a tor 
Deaincroliood Mit«* 
Con$r«ooo4 air ( | »ta ) 

40 

I 

«* » M 009 tau» 

«Aoort 

:¿sn i» ohift 
¡¡•a po* te? 

17 «illion kW faro 
400 000 tono 

17*9 milli* ota 
H0 090 ota 

ota 

* W ^~*t¡tg¡&Sm~ #. 

1 
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