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SYNTHETIC FIBRES IN DEVELOPING COUNTRIES 1/ 

by 

E.E. Brr.unsttincr 

Vienna,  .'.ustrir. 

The whole synthetic fibre field covers nowr.dr.ys a wide rengo cf 

different  types.    Science  and experience of the- recent decades  showed 

us the mest  preferable use  of many ¡nan-mado fibre  in both   textile 

and  industri" I   --pplie-.t i>. P.P.     In  the  beginning , est   km wie dgo able 

experte  m tlu   fia-* cf synthetic   fibres wcrkod in United States  and 

Western  Eun ;,..     Today,   lapidant   w rk   in  .-ioiene,  and  technology  of 

man-made  fibre:;  :s  carried  • ut   -11   ever   'to.  we rid. 

Du.c  t.-   their eheraicai   ml r.-.t chamcol  prcpcrti. ü,   there   are  four 

groups  of  synthetic   fibre:*,   which  hav«    turned  r-ut   te   bu of  outstanding 

importance;      pelynndos,   pclyostors,   polyacrylonitn les  and   pciyolcfins. 

For the   tiuu  being,   the use  c,f aan-nado   fibres   in the  textile   field 

y    The  views  and • piniena   expressed  in  this  paper are  those  ef the 
author end  di   net  necessarily reflect  the  views of the  secretariat 
of UN ILO.     This document hr.B been rcprcduced without  formal   editing. 
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it-,   in f-.ct   lh:..    nly n.rx rt-nt uec which will  m nccm ¿ev,.d u"lrsß c<untrios. 

/^.dilee  -re  »cet vid  in ncc^iui,/    nie U   fv.  !    ^    h   i U, • ( f -nsu¡ ;pticn  -nd 

'heir use  -A.,)unur  < 1   -cl'    n   f-o   1   -'   nd -K     < t"   Inif;;'.      ay   i    ,r  v-.vent      f 

inc. ,..(.   i3   i,.,a..;'ì   1..1.V   ri.;i>   -   >      i.-.   i.:.   d.   •  M:    t'   t   ;..íí;K.,     5.     te,.   !   nr     ,r 
• u> 

I 

r¡:t    Ir    i.     • .i',:». *      lT . !'• ;..  ' t    r       t   ,i! i   i    f'.'u   1,      ' ::  •• fi.       elei.      !i    nwi. i U. , 

1   e -. --..-•   x<        , • rt   •    r.J.    :    '     l'iJi  íJ''¡    t'n   ¡'< vt 1< > n. ni     r l ,•   1   ì,.;!ìì, 

I ...,.uc ; ri .. ;      r-..   ut,    ;,;    r •' i      i.»:i-  t ti(    .'iu  _r-bii.,,, -f  ''. va,!- ,'iuti   • 'uni ru ;- 

Uxtil,   ir. iur-i r-    .-ni mux-   '       ..     .n  '.eut,,   et   ¡>i   ,-.      f  ,.  ;ri'l   in  1>< th   1- cl 

•;irr,.n  .;     n,'.  í -' r.„i,ei   -   .  .    r;#•_->• -• 

\\\K,     -' ;.    -ii'  ¡.liuti    •   m      '\.v..l- ; vu: ..-.im'rv  ..•;-;; it    lì   the   v rc 

:.-jir-ül..   'c .:n;cL-(    ;;..    .-í.-J'. <    :,*. .   •-1' i'ibe.   r   ;   ,f   huctun. r   tl.ore      rc 

lut     uly  vn^tioe  m   ih.    . r. >r+. i-.a'. -f   th,   i jfi*-r-..i;t   íikrx; ,  .es,,'   cf   I !HM 

"i\   pr, 'need   .    • ï<   lu  fil     --ni    .nil   in it-   K   firm   f   r. . 

There   -r    two type:,  ^ f . • ri- •• de  i'ier^»,   which  ••'     la t.   the e-rket   in 

developing; ccuntrics: 

— Jyl  n-i     :  bulbs    fil     <.nt   urt ''   f- r éT-i* -ent s,     sad 
— IhlyoRU r  nt-sK   fibic   ur * d   in hiende with  c t + ' n     nd we > 1. 

In  Utk  c . îXS,   ucu 11;.    ;lie  ,.ü îic-cr:   h  vt    t.    ,x   :.;f u ;ht,   whiU   p< 1,P cru  U:n, 

fibro proceeding  ;nd  finishing et •.   ero errici  out   m ilu   c-untr;-   itr.clf. 

l'ylon-w  :j;'w;-  the .<;reeU;f.-t exy ni:iv ia dut   t     is  r\ 1  tivtJy si r-ei^ht 

f, rwr.rd produc   ien '.t   every   sU.y;   pr. c. ~omg,   dyLinp,   Ihniahinj.      Vhc  n;'lt a—. 

fxbrc lu,   bee-use of  it;;  ìncreeoin^ st sulsrd   . f qu lids', the  .-.in  expert 

it c:  in  se se  develeprng osimi.rit r. 

Pslyceters  beine  "  ^.' re  difficili   prduetien  proeeor,   c-.me  cceend-.ry. 

IJucd -s   -.  st~.plo  fibre   m blcner:,   the dyring  • .nd  finathinj  -per .tien require 

:mch :xrc knc w-hcw -.c well   -.i. différent   textile ,i  -hincvy.    Thin   is iv t   .. nlp 

duo to the cpecific  prorerties of p-l/ectcr which h. .-"u \c   W t-l:en   int:      ce- uni, 

bui  .-Iso  te  the vr.rying pn sertie:      f th«.   c-,. iperiunt        f the  checca   bli..-n-.. 

;,11   the   ether killer     T  í'ihr-.::,  wh-lover   tlioy  n ,  d"y f".r  bciiire'   in  their 

import-nee fer devela piji/.: countries;.     nil   eeon   in •   .-' ot^r li-ngter,. view,   dr-pcnii 

ing upen the  individu-!   pcrfc rn-nce ef  eccncice  in  the vrieur-  <-• .untrio;;, 

r.crylicc  in p-rtieuler  in  fcr¡.i : f  stelle  fibre  .iry  se.n >x   en the  prcdunticn 

progr.'jnniG. 

V.'ith incre-sme; gt-nderd ef li\in¿; r.:erc -.nd -ere different kinds of m,n-. xdi 

fibrcr will enter the preducti-n line. "Dut, • s the ai-'-Air.tK.n in dovele pinj 1-,ndi 

3h:we,   the biggest  ito.;i ef  consu^ptien will  etili  K. ^ly-aides  e.nd pelycstcrcs. 
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*%ÌB report  p< int:,    ut: 

;    h» w   ,*•'*•: '    r.    s'    i..     T drvcîirpin/  .(.until'?*  1      Tr vidt 
M 'i, :    :  i     •    . •..    "1   i : in.'   •   .r;." ;   -.    :   i   •: • »i   p p*n • • tir" 
t ,•   ...-,1    * „ .:.,        i»   'i  t '       ,    •    d<    ' . i-« i   ;r    ii-.i,.f-    a-i*i..      fri 

i-j    : i"w i'Ui-i    ,'*-trv'-lufl. i: t r;,   ir   toti.-i-   " ,.•    ina i :*pen; li le   '-'cic- 
*T Uii-d  t,. r     li !-i< ti''  textiles;. 

Introductor, 

'-heiter,   food , nd t'Astri..-  L~v<- , lw.   .    - -ir, tb«   ^ . ic esenti  le   l'or 

hurori,   lii'i      t     a    lev<5l    .ria,    *r.    . caißoquf.nct,   * he.   industries which  serve 

tht-Bfa  n» »*<i>   h we been tS*   <>t  e«    imp>rt."M     •   • il   n.-rp ,.nd   in '11    :< unirles. 

Pht  textil«    industry  spt.-ific   tly  !.  :    -kvr.l.. port  f:.r   .i-n.    ,.-.--nturit-L   m   »he 

teeifs   "f  rei   tivfì.   f-w -.' i^r-1   i'iU-rf  out   h-;-   bete; «¡re-tl-y ennehed     nd 

racdfermzed  r.-c.utlv   i     *h*    "dvent   •" f  '.  verie**        f   -,- u m--ae  f'u^rt.     Ihm 

r«pcrt   will   firrt   iit,<*us.    •!.•    r w  ....'ori -i   L; mi   • f  •'..   ..-,-, et  importent  men 

med*   fìi<;r-.   descri.-e  th»    pr^i-t ¡.'   • ••   i'     ft*... ir pr   du^tn:-.   in  dt»v. U pmg 

ctimtrie.s ...rei wn.J up with       f< re  - ;;t   ;'• r :. »    imm* diate  future.     "mrlly, 

a short   Éiurví..,,    ;¡  fiter --:\   r • tt.ri; ti-\   valí   i-? eiven. 

2/    '>;.w tu-t tri  1.   i"--..r ü¡ ••:!  ...  de   huiré 

i.11  .B/(:!,I. i   i   . -x n- ter;   1.   t\ r the  important  nr.u m-.dt fibers come 

almost   dir-' ti,   fr ü, jet. r- .•:•.»<:: i .-f*-.,    ' „n   i:*  ni. wt.  ni the-  Ml-, wing list: 

1) I ..1 ,   l.d'ie   íü-tr:.    ir-.,   p.--d.    frr.r  ¡rivet!*   i'ne - nd  "• 1 .-propylene; 

both  pi. l--i.,tr:.; e. :..c   diri'-t r   fre,    eüe/lene   and prcpylem . 

2) p°U'-er,;,i ic  fiU--rt    M «*   pr<«lue. d ir-     - crvlc -nitrii*.   *rd   -    few 

other    i.r."lie   .i»d  vit.   1    IL n» ..er'"..       er U mini,    i;; t<. day m--de 

by  the rx; dative   .^üís-ta: t it n T' pr « pvlt-r.«-     nd tue > ther me nom ers 

which Te     rú.,    et;ed   AI.   h    -   Ih    pr<"p<. rt ìc.iS    n      .11   b- aed -.n 

ethylL-in.-     r   <ee. tyien* . 

3) Fo.tye.st er   fihrs      n    br B, e   , r;   Ure^ht   lie   -cid,        direct   ex.vdcticn 

predio        1" p--.ri-.-x.vlnu;    :id    t. ethvltr.t  e;l  oui   -*  direct  oxydrtion 

product     1   Uhjlerif , 

4) roly-iT.:d b ••r*    BJ de  from    «vur;!  dicrbex, lie   -.mdi;,   "11 of mrtiiah 

are obtained from  propyl one-,   hut; diene or bonzone,  frei 



IDA*» .M/y- 

alanine» which  *rc rice derived fro« thr   f.-vmc  pctrociu^.icrlo -nd fron er-elio 

lr.ctrjnb which  cmf.  l"r-..»n »mau.í     r  o olehejene.     In   f  et   n   t tnly  tN   ...rr.ie 

fibor cubrí     ¡,-tr   ;ut     de-    : uee   i-..j>. n   n»      djuvntf:    >r   ndvent.   -   diordrl- 

fcrr/nuk   -   er.u   '•...   i lu»,  bluet   -   ¿îph- N   i   /*;(•    -    r»    ùr-ci   ;ndueti:  ^ f 

pe tro citen; i;.t r . . 

Thu..,   M.t    !   r    i   r*îu-i    frilir      V    -si n   a...   T.^r       r-    oh   ••».1-     iliedt 

oïl   ¡jn-ra.-ii^    ... i     ii   r-f mir.,-. • ;>-r  t-,.. ¡-.: ,       r et   .• f   et-    t    u.pcrfnut   fer 

mtt,gratud     etiviitu.,       .   Mi.'.;-;»    'ît.Vtloi-l.u    ••••'ili'il''!    w:  li-.     * HhfT   p'^BSeO 

oil , r .-   */•   re A      e,e.„,   •      it   r.r^ufh   n- ifi •   ro or  rlli 

3)    Fresca ..=  it * .('.i  fiMr  ...n.mict , i.  ¿n   ùvoi.yang  ocuntrieu 

H   IB f-t)H r II;      /r< e¡i   *..   '    i* v;,ií-piiif   'i. uütrn :    nlu uld not,   rt  this 

strife • f  dt-y< irp.,,1 ir ,     tt.-i'i^t   f«    invent   new pi- ci.iru c      nel   } rriucte but 

should t h,e ' ver - -uc,   -w r   * e in      ni ne t ,,ri; 1 e  w*r *h    re     Ire'dy   Frfely 

estable...-.i   n.     oro,,  1;     ,   " -:K1 •'..¡V«.      .hio  incept    h   ,  i^en 

realised   n,  r^,i»   i ^   eurdrr.   VJU r*   "ree-   fu't.rn    .   r   ini,   pUyrjüide-::-., 

pel y entere,   i .•ol.v or. •• 1 ici     ri ;>• ì.prpài :«•;     n   • Ir« ; dy  in production. 

i'h*    wl.-le   ivitthi » i.':   fil*r  fui:!   te w d  :r   e« ver. wide  mg*   of 

différent    t, pes.      >.   wledge  .••' r.»   -.  dur ir: : r< crit  d< o   de;    ¡i x t:!n. wn the 

nett   dv;.. ìr-t'lc   r>e  .fi e   r.di    Piber   r..  hot h  t« --etile   - nd industrial 

o.pplic: tien,      le   the   l..;e,:n^ „• : 1   kuc rlodgc .ole   -„perte   m the   field e f 

synthetic   ideerò werked   in  United St .leb,   '-'est em     urcpe ,   d " pt.n  '"A the 

U£'£h.      tod: /,    imp«, rt   et   .<•• rk  in  cornee-  - ad  tedinoli g    of  r;v n rrr de   "ibers 

XB  crrmtd out     11   e-vt.r the wo ri   . 

'•"nere    re  fur ^r^-upi;  .1" r/nthetie   fibres which  turned <• ut   te be  of 

outstanding  iraport   ne«   due   r-  tiieir ebene  1   : nd .noch:me ' 1  propertief,. 

Pol.y.'tfiidcs,   pel.vesl. rr,  y-ly  nrylio;   end p, 1 e  lefnur.  "¡r the time 

being the  ut>e   «f e.   o m de   fluire,   m  tir    Urti],   hield   io    m   r et,   the • rily 

important   on%   nlev   nt   te»   Mi.    sit'i tri  m  developin,' countriui .     Tfxtilci- 

are second  iu   w ''c-yrat- t nlv  K    hol  -,i¿  ri  Ueir .,f   oeiiL-unption    .nd the T 

use depend:.;  cleeel,;   en leo; 1   ni .nd- rdn   ef  living.        ..    improvement of 

income   ib  ímmodrdely r,_il..oled   ir the   dem und   for   textiles?.     In the long 

run the ¡ionie  merket  offern  •. better petenti  1  ihn   the expert nrrket. 
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: cinwhílo 1'r*íe-f»c;_lf   i -pori  *   rnj.v;;  t.    f m .ne»   th.   df.v.,1« pro ,rt   of iooi.l 

tertüe   indu*-' ru.:   - r>' ; 11 ; < • -• - c ;• •. - ^ r* -•.*,   ' nm    » b<   mom p-oblr; ¡f developing 

countri*..-  -• . / \ ''. •    3 n , .i-   ,     e :    i;r;'     '  •   b< r'í¡,<   :¡ur- vv  ef  c~ i'"-! i .1   in 

both O 

']¡-.    • '. r.-.. • •        ¡„ere   .   "i        !-/ili)iii-,   n'int.v (..'¡tu    xf   -lì   thf   more 

de;. irK.. <-;,.-l.,. <      ¡.e n   M,  fih r (..;/••   r< r-  pr-duoi.e 3.    '¡'here   ' .re   nei 

only  o..rr ' e ¡¡.    i     h.'    , r< ¡' *i.ie" • f  *  i'    «1 ¿ 1':"" -r<-r    rJ Ì-..-T- •   uut   ia(    ir:  the 

forti; l.i  v,;.;.-i.   +:•.•  ;  ; e.y   .•>,    yr; >. ..-• -..-•   ;.. ev i. •• f1 '   .,..u i     r    ..•   •:•«    < 1.    fiber, 

ïht.rc- ' r     ••.;.••   i'1   o     f :....i e'de  fiber:.,   Vv'ojch  oran  te   -he   -rrhet   in 

developing oeuririet : 

l.uyha       "-:1  ou.'.kod  f ^ L'iì.on'   ir * -i fer yérrente, 
?,p. l;'¡:ic-'   ro.ph   ÍV.rr,   io;> j   -.  ..i^rdr,  with   cotton 

- n !  Vito! . 

In  ioth  er er..   .>.:;u...'¡ "...'   ih    ¡.lOh   1er  i¿   bcaipht,   v;>ri<- rx: ; --;i..( rizrt ion, 

fiber prccvscij'ig.   f ni-riu -    rd  t.h    fol Loi.-xr -  tfi'tilv.  ;• x-cc r-son    re  carried 

eut  in  the C'jUiit .•';   r...   If. 

;,:.')lcu       .•'.».;: i   '.iu.   •••  ' i ! ::•*.   '. ':r ajuon  du<    K   n.": r 1:1TA1"   ninple 

production ;,t   ..' ^::  .i;iy   p1" •<:•  r,   y,   i eir. -,   finiehiug.     .ht     ylcn é   fiber 

is,   uecriur c d   ) ' -   lo   . r   ,i,i.     - r.aa: ('•".  <'i'  g>     il!",   th.. ;:; .n  i::;;xrt   ltor: 

in   SüI.K   d'jVOx^piug   '•• ''0    i11 

Polyebtcre,     di.     a \ <    .rffiouit   •> .  production  pnceeo,   ~r>:   secondary. 

Used :.:;  -   rdrpìe   í,i-   ^   ' r.   '..'<  -•)•..,   i ho d   my-     ai   fi.. i rúiin^ cpor~ti.cn calis 

for muo.l:  ... .'•,   ¡a:or-h.e:    a '   :\ i "h< rdroìil    t • a .. 1i •   ...  chukiM .     Vhm   IB net 

only duc  t.   .h«   epe-or.-' ;  ,. - ..•,.;•  .       • f yn. ì \ ' kff, virali !',/•,-.. +.    !,,   con- 

sidered  bui  rlrc   +.    ih.  v:v¿iíi    y^oycrt ior   -t   tli     ohi.fuu;  hirnd. 

.11  other   hind:;,  of   f:.1;  r:;.   vr:  tu'/o"   ! hev   -.-pU)    '  ,g  :'-r   behind   in  their 

importance  for  dev ,lepra-    •••.( ur.'r? •;;;.     .hit,   !.:uon   in  .u-y leng  term  view rnd 

depending v.pcn   the   . :.divi^iu-1   •/.:. ;i:'¡,'.u   pc rfcriu ..io.   i:i iht  vrricui;  oourtriec, 

acrylics  empecí; 11; ,   ihr.,   for:] e':'  rjtí'.plo   fideo   val1   cone  into   the  production 

prcgriutiuio r.l;.o. 

With  mero- hry;  ournd'.rd -I  livmy .acre   one aero different   kinds of 

man m;:de  fiber.: '.'ill    rV er   Ihc. pre Auction  line.     Dut,  or-;  the  . iiuaticn in 

dovolopiog ceuniro'o  nhao;,   the  biggonl,   item  tf censin.ptiou  ir   etili 

pclyëmide p,nd  polposi;or. 



fr,gc r> 

4)    Trcndo for future development.? 

Whore--r  -h.   ;T..-..-.t   -u- HUH i  n  I   cilitxou  lu tk   •. evelcping ^-untrtwR 

,r<    .,.,„   •   ... -.-.ti   li .   •'   Ü    -  wn     n'i   fimi'   tnt   hhhid  1 cchtuqiu. n   it    is 

o'ovi   .M;    I., ii   u.    .s    ;   t..    •    -uiri.        n   -   Per  Unr  r.t ,r.   ;d   nnui, - 

well     ^r.      ,     .XÌ...H,     Ta   .-   I      i^v.      na    ;..-hJ-   .xi.-.t.i.v:    ne« noe, 

r,  •  in-:i-f . I'        rt pert   I   l^t-'Ht    t-    r-vitw hriol'l 

i\:  ruppe sed tu 
-nd produe*   .     -Í -  ' 

the   be:..,lo   jTli-'.-Jplt :    >'•'   f " '•!'   I'-V.rrt e 

bring au  l-< i Li r    ni eh.  •.; í.r  pr- duel-    m  t h<    .   ...r  tutur« . 

Let   us duîcui.t;  th-    >xi^w;   nerton*   fih-.r  f< r.nn- p< ly;a.-r  f-mliec 

one  r.rttr   t lu   .-'her  • n.i  ...rt  with   the- :,o;,t   import   ..i   , i   idem,   < lu.   ,K,1V. .uOet. 

r.)     yclypjiudee 

1«   u;  well  iti^wii  th,;t there   -re-  several wr.yr-   *<    influence  th«. 

mecheru^i,   therm  1  and • pplieational  prcicrtü«  of nflv-aide;-  in a dtfiaite 

quiXtitrtivel    o ntr« 11- oli.  ramier. 

forces,   an  the.   i\ i*; •  < 2 

shoit   distane,;.,  bui wen i hem    1< . ng xhi    '^ckü< M,   *1-il1-"'1'   1,;   rlëiai 

high mulling  '-rtJ rcl-i-ivtl,-  insnluhle  product:   wJu.r." ;•. lo.  a r 

dictanoos  produco   lu't.r,   lower    atmg    .n<<  ••-r.-  o- oily  soluble 

polymère.     "Vr  nice   nee  ,,  1. n  1     n-1  n.vl " r.   ¿  do   not  nudi   ,-+   --11 

boo-une  their doceapo:: i i a.'«n  te. .per--ture •     r«    e.,Uw  their melting 

points?   4 .-..id  r; nylon h  '.a:  melting point."   in  th<   ir nyy  of  240  t 

while  iivlt-f:  1<    .'nd  11  :.elt   /.reami l2o"'C.     There   in a siril^r 

regulante   uith  :yyrri.ieLrir;  pol.V."J:iidf,:;.î      22   -ad  33 ir-'lon have high 

melt ine ptint::,   -,  n;;lon   ir   in"' oriacdial e  (2te'c)  where,;; Ho  md 

IL li.   nylon nel!   : lroady   :>el  v  21« °2.     The  diurna  betvioon  the. 

polar  amideyroupo   in  linear  oc l^nid«. a.:  rlwv    offecLr; the moisture 

absorption  Kcaunc   the   aaraffinio  ¡alynudhyleiie   nolente   eetwcun 

the  'aidoßroupß are hydrephoeie.    Thur.   tin,   ornai] ibriui.i rointure 

regain of  3,4-,   or   22-nylen  it;  about   ',ó, ;wheroar   the ce rrcepen- 

ding values  for e-  and  6t'.  nylt n r.re .-.round  3-5- •     ì^re hydrophobic 



»yétame  HU   11-    ml M».   o,J m B.U-W UCO tho.,  i,h    .••.irturt   -bmroU— 

under bt jii r,l    w.ditM.,     H    «,     I'••    import • -.t   tie «   •. Ieri,  -hi-t onceo 

betwe.»   nu<--, ... iv,   »     - •-   -HUM.    tostare    n ero  v.  io!.   ¡ • v-    oi{*h   ''oung1'. IV.     -      -      -    'T' Up 

•ill > K no- t u n" i ?-3 / "<. '- u ' ' * ille 

,. I \itfL v: lui s -i ': . ïhio ,11 .luwr 

•..i It no  ,•• x:i!.,   soluvilit   ,   rißidit       td 

l.u.d   b/   Ih.    ntL.ctií».   . í     .   r;ui*r.Ur   typo 

noduli   • no f-i • <ì  J-. • > v.T/ ir''.: 

tildo need   ii.-;.m   Í. cui; r  i< rcu. 

tlu.t   p- r' .ron   r i; iii!3 .i-i r ;v.   • 

i.ic iBtur«.     ; .-< r.-'t i-»i  <o,n  oc >>h* 

Of   pol7   411 fi". 

t,2)    ThtiL   io  -o,ú   ha. chc.uc .1  CUT ci.ur ci'  the  oh   r.. b, twcv.n +hc 

^dugr-upo.     ,'ormrl   .   r. ffmic  re-heo:   -  (C1!
?)j~  '-r:    >'rltct   u   ln~ 

troduc* :   t lit--.-  li-,1 t«.   cryr film-,   remici.,   with  ih,   civ ino  in-   pi o,nor 

iiff-zr.fr  oonf; motion  whioh   !•   v     -.  rel-.iiva     hiph   * at.ropv  of ncltin« 

becoueo   Lh,    rurthia:   •orc-u.H*   the   -jf^le -0-0-  bornio   -re   or»l ;  «; 1 iphtel/ 

hindered,     len  o  m  1  '..cl T. ;eí ho U ru   • >-tmi.!.!'.  "ir*   r< pi   co cl   o-   oiiphetic 

tr :.ron. n<'  nn.io  ti-.- .„elecul-r  r.t i l'i n..r.:   < t' 11)     o'     u.   tuen   üCK,  the 

entropy  of  .u.Ltinf   LOTOO^ .    .¡id  the multine    ;ioot    vol   .¡vdulu--  • f 

elasticity  • BI'M;:  hi.oho.r   ;   ho e.      ;"h(   ri    •• r .toietim.     Sorption ond 

of dvo^.tili! v   b wtvu' • r..-  ccjT. - >cn(hjvil.;   ralucv.,       ou  Ih  intereoting 

is the   ihi T\.,auof i< o  ' ¡' ¡r.ith.'.'l-  n.e"1 i tu1 rb  die ;r.» x; 1 ic     oidi'   like 

1K.GC-C(í:í j!^b,-h(0H Jb-ib'Oh     r   ÜtuH'-^-^^^S"1 (Oil   )o-CO0II or 

methyl-oubot i tut •. u  rU JTU.U . . h.   i<-  bnewn fro.    p<lo/prc p.yKne,   poly- 

iBebutylene .-.i,d P-1.V(".'.:¡.-1    util  o.r.vl   i   )   ih.t  ..¡et h  1  fveup:   give rise 

to  holicel   conf. i«!.- li. .;-.      ;        r.'uÜ   ..f   »!:ar       «TIC   re.¡uirenentn. 

Thin  11;.i'L   i     v   L*.;.1-   n«   •!»   :.n;   1   ir«>rl n.     ii"^   ci   ••(io   r« 1" " et ic no 

Mid high  i-KiliMt.o    L,ut     io    hi.-h   .,.oitivxt       ^ inri   j, lvi.-:.t.s    uid 

reduced  or:,ot   11 io;' -'..il it, .     /¡ut    i :   u. • l'Viou:    ilo4,   VVI.ü one il  chcmior.1 

chongCB  ii,  th«. oh:-roo-Kr ••;   -1      r.V.-.m o.^oulo h v,    i„.oori   ni  ccu- 

8Cv[tienccs -u t.i. ohr.iuo; 1     -oï   t !.. re   1   i«r« pr-rl \*u ^n-ì   tìioriùVrt- ¡.ìuat   oi 

cp.reiulU   o, luadtr. •-.   io < rd< o  i<    oht-i:.  dcoir..r   i.oxtil     pronortics. 

.'. new ì'.-J.;L1;;  >Oì   ," i 'oouùcì   -  th<: ''fu-   ì'Iì.H r;   - li or<    just  he on  intro- 

duced with   ;;ve..L   nuoot.-Bo  <ai t,-..    ¿v rùr   d' :. ovolo   rliphotio  dicline 

combined with  '.aids hr.ving  between i>  n.nd 1? C  : toiv.c. 
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í¿J¿    ûeeidos the dettilo of chain -Teh nocture which n fu*-  t ;  «..very 

•Qgpncnt,   thur<-  IB    If»"-  tho   miluonnw   -f +h*   eh. in    nu    » v- ,;   : ... u,,h  í\. r 

r. dogree oí'   H ivmcrtz't K^¡  -f - i>out   rr    ,   •!».<•     r<   '»* t   ••r* : > a1   ••      *. 'sTt tml 

!     .    . 'i     - »   I 11     i     ili     "Ti   .i!'' i i\    i    lOc,     ~Cf ' >¡ 

< i. •» ui.      s   < f'i .i -. 

• »   o:    - ," 

of ilion,   t h> n ('.«- . ..d  • .'o .      "ti»  •  ni  -rr<.. up-      ¡ 

; "i  ,     rr   ,« 1   r    nt:   I.  Yr    ' 11 \r\        •      < n,.  »>« >    ' 

>"\nd upt '»;>.  <|   ,,vi ,.,   . .¡!   . ri     1 ••••     ''n-itr.''    :,»1'     ;''-i      • 

light,   lu"t,   .xyt-M,,   -í'.idí..,     le   li,   for  th.:   • fciMic.      î     aM;a».rain, 

r,nd jrit t li.u nu.     LI -rdtr -ti   ur^-voro    * h«   uiuL.. m, '    tu n-. ~H.ì.    tho t-nd 

groups  arc re  clod wiíl-    •.  '.ionefui¡et ion; i   'eid <r !    u„f   r«- cpi ot ivt.lyf 

wher.   :.  neutrrl,   unrcrotivo  uh ii¿  «.ml  ;r   produrod. 

a^)    The   h/drogo» i   •-.1u'..t. H, -,ud(..t;ro.iv¡   -a:-"!- -.n- i\-l"tivoly 

Ic.bilo    ná therefor*   c. ,-.   • ..  H;,...I  for v riou-    chct.ic 1  ro  cti.nn cf 

the m-toril.     limn   for  inri.;..,e,   tro\t:.>out   wrth f< mi'.ldohydv   fóvt:c 

a mcth.yHl gre up -  vV^T.,,' HS  -  f^r .-vory  ro:tinf ."jnide   groir>. 

wocusí   • r  M».    -ri:«, r-   hydro :;,v1   ,-roup'-   ,."ch   .^fiU:.-    ;;uKït i tut ii-iu; 

lo,':ds   t^  í.ydrcplnl ic   oehrvxuur  r..;   in t   •     .uPficiuit   -., loun»   i.-f  aub- 

ùtitution Tii.  11,   pivv :,  w, tw-ct lubi,    pi ly;jTiU'.c: .      •'! •••  r>"'ulhag 

pollers hvt   lnUo  i^pe.-i-:iic    - -  fibcr-oToo rr    .u!   l'i.i i    i>plio;tion 

in othor    .re., i: -  filian,   prut ;o' r/,    v   Imp,   ote.      11'  tht.-   frv». 

hydroxy!  pr:.uFi;    r,.  n. <h   i   Ud ». r    o, tyl   tea   tíu   hydrorhoMo  ch^cv.ctcr 

of tl>.    T>oi.«/imv  i'-.  < M;O <t i-lly  r—,b*'Mi;h,d   n¿*   i-ow Ih-sr«   T<.   nc 

longer h.ydrv ^(.n kx-mtl; cttwon 'n 

coloni ri ir dt;Cr> .:.'.]. f r : • 

BOlulù« ,   h Vî.   1 •• W' r    .ti   u¡¡- ,• o, 

P.    lOW    f;V..dulU0.        I     Ol     Ht.li.lt.   ,     ..1^: 

r;rofiiol-^-uKr   -ni1  th.    i:.t cr.iulocul :r 

fli! i.-;'   . roUuot o     n   <»':.-i. r 

.,. i   * ,     M,-.-.   A,-,t •   f i i)» rf;  rr via;* 

• sui  • i. rkod 7\*r    *   í ,T' 

cl  cl le  rec'^vt r: . ••r-\ V* t   r- r\i .;!• i        t   '''io     i». :ido;i  l'ii'ur .. 

loeiac;;  tiK.    ï-.r .  l ..LJ¿q 

ho gr-f1 t i si i/i, lin«   r •» i. - ï i-i ¡•i 

K-~ 

: ï - i no   oi:   i:,..   or,n 

•\ cr   .      ''U ;,Cfit 

• ]   •••!•   :yd< —cìt: .1H''   ''•). 

TU   "   , 

tO   thu    -th    l.-li£    M-•!;    1        *K< 

the   rmi'i' f:«      f   th».   fini-   * hr u»d    'î>        ; : ••        '.'   -TU-.      ¡'Y,      ,i-'1ur- 

-.nd d,o  rboorptloss   •• F  t h»   m, t • rf 1   l.     nur».     * '• wi'h-i*   du<-r.    .:lti<r  ¡tf? 

rigidity   :-nd   Wltlu. ut   ..iU«:h   dtg' o. r   ti    ,      •:'   <-*\^-r  v   lu. Mo   t.. til» 

proportion.    Luch work h .:.   '»oen  • - ru.  on Hic   r-di   ;i  ¡i -  f,r ftio^ of 
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acrylic - -.nel vinyl .-f ,v ¡VIT  'U   pola ""n<a ',   c'irntt.'1   t-wr,'   it pr venutiti 

cf h;,:id,   .¡loirtiTi.  - nd  a •<      h KTpt i<-a,      ..  rr< v. -a a :      f    -i   tir  odi  r^r. 

It  ir>  11,(1,.«'  -an  J-    •-•  .-r.   <a   •,. î....,a. r .   :        ••• M.-       ( ' '-       >'    .• r« i   •••»• 

CCrylic     CJ.U,      ,::": a-ajf. ,    .'..:•;    vi aa ,; i à: :    ,       ,:,   1.;     .ila.,      f:'1   >!.iifV 

hyrtronhixifî :.s,a,, ,u ..   >v ..¡va *> .  ' .   .- - \zinr: i    '• < a a    ••    adlu* n-a   ih< 

above m cían caca  ;>reaerti-a  ia "   í   v ur ' •] •    :.••• . aa . 

Hi r.6)    hncthor ponoibilif-.* tv-,  r.--.. 'iify  ; lie pia.part i< ;   < .'      aaven ^ly-ràdc 

in r.  deeireol dir . = c;aiwa   in   ;•    . radane   aa, K.  ery-l mamar iatwm.n the 

chain coléctela a,   vi••'.c!'.   ramila   ai       aladar v-.-un.;1 •    f. <• dima      a*   ir, 

better recovar;'   fron ¡ncf^rad    • r.na " nr.r.      ¿'   a   ..   '>      aov,.,a i lahud 

with  forn'lucir/de,   . thyl- aeaxide,  and other bifunctienal oompeundß Mhich 

react   with   the -ha-araa     -.d    il'    y iya.i'h    eh; la   .     '.'  n   . ien <d'  the 

degree cf ort ar-1 ini:': aye; . a •  i f  dm   '-aftr. •• f the   ?r-eyï,-iiui;in£ chame 

producer  diff- rard   • r- peri ii/   ehich    r»; •. f pract la-d   naUr^a!  fer    -no 

special  appli "   tic..:» 

j£l    i»r-ny  îat cr^r/taaa;   aC3i,l * ;    e  v\   oeen  :htained  r* coailv  > mccV.nicr.l 

c.duixture     Í   ":,rif UG  pii'xrL  1«    ,ad.\ : Tilth.--   ( p<. ly-bli'adih{;).     'Hie 

purpose cd' tai:    î , ahairyu    i., t"   iütproví   aeietiata   '-r1  d  ieduîd'    iHcrdion 

of the fiber.-,    r,')   •     d.uanu.h  •;.'.      eciu/aa!   \ H n    f  f-   lie charge; 

d'    en'..-  uan dl.v   a] . a h dxa-inc   c yd co.   Ili-     fi a 1 h y 1 enee xyde ..ccorcling 

noly(vinyl   al or bad)   "r 1 v -cri a.ai a     r pid/nnUo  • ci.i  valu  the  poly ni de 

melt   under   .::;riGtr;;c    of  cuef ' ce   -otiv..   yeata. 

r.6)      ht  import, .nt  development   ir   th.    ! .a-hauiofyy  <~ f  ¡H lyaauìcu  is  &yßtcmr.tio 

uso  of certain     dditìvaa   sor  ih«'  prevention <-V: 

1. Discoloration    i   Ila   n-.tcn   J   during polymerization, 
c:etruchi;y    ad  imaiiru,. 

2. Decrece of va;c;,;    iy    lana,;:  ^d.inieior... 

3. Diaci lor,M,iO!, y   • (i«    fi,a, ••. ••''   ti.-..:- bv hai,   light,  and 
repeated  .-J.a-uuv;   ¡>rta<.\:ri.:', 

4. Decreaaa of  ¡.en-cil:   hura,    u^c  appeniodly   ùi Ilio prononce 
of acid,   alkalj,   h«a I,   liyh*   : nd >:n;ygen. 
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There ?.ro man:,  typoa e-r effective yt-bilizcrn,  c.ß. 

1, .ryloUd ond     Lkvlotcd  phi uphi.n e. 
2, -rvi   t,r.'     •;'     1K-ì. -.t..i  .U.riv .Mv. o oí ' -h-ocphcrout   tnd 

VFMih<-.;'-b   rr--'*:      -^ M   .-e-Mollo   .-It:    <f  ccrtr.in luv.vy 
,,u l   ir   1 ik>    ..u,     .i-,    • t., i     • 

i.     Lìdia--   M-    •< t-..,ui    -r.i .-.-f -e.nUnoi-    -¿ime MU¡.-, br.se.  in 
tlu.   pr.,Lu^ M'   r  duel n- ,r,- rue  .e H ^  ~f elemento   like 

y.l!:vï"î,.:;' '/•o >.i.'".-     f  • h-,    icicnt/    r,    -,   Zn,   Cd,   and 

,,,,_    •  ..ip.oueh   which   .-cntra-.i ..A- + -1   :"lt¡   of corbe::ylic 

+ 

or ¡ïulicuio    cri  -reu;-,  ¡ml   which -,r,  eolublc  in the 
pt 1.V-J.. idt. "¡-.tri;:. 

The   uoo    I   tu, re  ot-Mlizom enMLo proctic-.l  relation cf ccrtr.in 

«»portent  proton-    t..oe  iik.   h.- t-Lottin*,   crocc-1inking cr rodir.tion- 

gr-.fting without   ...¡y undesûrod dctcrierotien cf the -rtorir.l. 

*>) Fol,>eotoro 

Ph.   ., --M- îiiti..^  for ~   cyr/t   eoiic  improvement   ">f polycttcr fibers 

o.rc   L.i  t-\ li*, r 1  cr-.il-r to throe  for ^h'oudts.    however,   -n  importent 

difference ouer   I. ken  into   -ccount:      insUr-l of -C< -.¡H-( ^Jnido-)  group* 

we hr,Vf   ..;, _..-(,.:;,.(r-j   oroupo which ccnlom  no  ¡:--.to,.i,   r.nd  c  n therefore 

not  produce  int cr-aokcul  r h.; nrogen bendo er  ue  n. placed b,_   , rg nie 

Bubstitucuto.      .gm  -.  eysterrtic  eh ngc  cf melting point   -.nd  solubility 

is effected   i,,   ih<   diDtrnco  hctweeii th.  coter gre ups  in the  mrcror/.-lcculos. 

Thc  l-polyester,    ,   •    pclys.icrio e.nhvdnd,.  cf c.rbonic  ocid,   -0<-0-Cf-C-0'-(.- 

L   , ,       ,,.,   ii  t;    e  „,. + '..,„ i c  fund'ï^'ii"l  wc rie he  chown hr.s net yet  been prep ree.,   JUI   H.O.  '• .rot   -r ..  lunu i.....i 

th,t  the 2-p<lyent,r,   -c:i?-Go--(,-C;'?-0(-C-CH^GC- - ir  .- orly  soluble r.nd 

melts  eeove  ÄÖCC;   corbona e  •¿  cx.l- 1er:  ef the  low glycols  ere  ;.lso 

difficultly  soluble   end .nelt   between  IS -'¿      0.     ^ut   odip'Me  r nel     ^ 

Beb.eoteo  < f noci  glycol.     re  oe .ily diooolvod end  soften below Kb   C. 

Thc generolly  higher ^IMng roin1r, of  poly.mde«  ~.ro undcrst ondule r.o 

c. ccnoequenco     1   tin   1 olerei  hydrogen  benda,   ov.ch of which  he.s  r.  dissociation 

oncr-T' -i"   ^^t   ^ hiloe cionco  ier .noie  whil. the  uiecoei  tien energy of 

the dipoi or  odor bendo  -n,unts  < nly  r.bout   2.3 Icilcc-lorie*   —   -le 

'.8 with polyemden the  mtr.ductUv.    f cyclic elemento  lc-dtr- to  higher 
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melting ".ad r.iorc difficulty ec lublo  oroductr, ~n effect  which wrs first 

discovered by Corothoro with pel/estere of iroro-xylyU.glycol  and o;o lie 

acid.     Later it  V/-.3 utilized tochnic. 11 •/ vfith grert  r:ucco;.:.  b1- ":.  h'kinfield 

through the  :..v:to:ri, tic uno  : f  terophthalio   '.cid  in pclyeetcr  fiber-. 

nowadays a series  : i' yciyeater  fi born with  olior\lic    ,nd  dii'f croni 

aromatic  co./ipenents ero unidor development  ir aire'd / on   the; i.vrkot.     In 

general,   the1" represent   a technical   pre gre an ovi.r   the  honopolyi.ioric  fiber 

and cover wider fields of -pplicotion in ~  desirable ;^"iincr.     It  was oloo 

found that   trie  introduction of le nger  flexible   clolni.-   between the   "tiff 

cyclic units resulto  in higher  solubility   and lev/or softening pointe. 

Thus polyesters of torephthalic .-.cid and ecta-er docaiicthylcne-glyccl melt 
o 

below 15    ''•    'cot  fibor-fcrming pclycstcrr   hove only h./drorylic .na groupe 

which I.-vo  neither  - oidio n: r basic  oh. .rector ond ore  accessible with 

difficulty  occuEc ..a  the highly crystalline character of the .nai, erial; 

this  leads to  •.. moisture   /¿sorption of only -bout     .5,    i^ drown polyester 

fibers which  io ..luch lone toon tht  of the cerresp-nding pclyoir.idcs like 

nyl^n-6 onci Cd. 

Chemical  substitut i no  in the ncnoi.iers of polyesters h.-vc interesting 

end fr r-rci'chmg consequences.    T;ethyl  groupe  in  oliphotic pclyesters reduce 

the  free re tot ion if the links of the choin ond lead to  lower oolubility 

o.nd higher  softening ronges.     In tao  epeciol  cose tf poly (hydroxy pivalic) 

• cid they ./.lsc  bring -\beut  the  preference of holicol  conformation,   i.e.,  c.n 

enhanced resilience  in the  ronge of low elongations  (3-5,.)» 

bony  otilar modifications   .-.nd  chongos which love  boon discovered for 

polyamides  c- runct  be easily    ppliod in the polyester  field bee-use of the 

intrinsic -..«.ly grer.ter hydrolyt ic  sonoitivit" of the  ester bond   x  cempored 

with the    i.ndo  bond.       0 a consequence :yst coir tic research h; s  been 

initiated  to  find effective;  stabilizers  for polyester:,  against  hydrophil ic 

degrado ti ¡n.    bony  compoundc have  been tested and  it   seems   that  the  linear 

dimers r.nd oligomers of isc cyontcs of the form h-a=G=IÎ-!/  have a noticeable 

stabilizing effect  and „night  present new modifications and uses of polyester 

fibers. 
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c)    Vinyl—and .'.crylic Polymers 

The third large  ¿,T:U:   • <' prominent   synthetic fiber-forming materials 

consiste - f  "eiditien  polymer::   ci" vinyl   - r.nd acrylic compounds  with 

acrylorutnle   ac  ::eet   i^irtm:   compound:..     T!e.e;e  polyi,.ure  -nd copolymers 

ere 1..  do  free i:in;,¡er",  the  ccet.,  cf vnhich  're Cwnridorably below those of 

the ¡aeno.noro  fir p lyoja-idee.  cm1. ^-lyeertors.     '¡he polyccrc  ere  produce.1 by 

very rumple  end   inoapencive  process* "   1,.  suspension or   _ culeioii end ecu be 

varied ever e very -wide rang,   ef pre porti*:   withe ut  edd. it ion-1  coste cr 

compi ic .tiene.      d   nreoeni     11  fio,.re  uf  ti.¡.   tync  ere  s pi m  free solutions 

of 25—3^/   cither  in  "   dr1  cell er  in    .  be» . •.      'ft er thai   they  -re  stretched 

at  elevated te.upcraturos,   ve shod  end dm.  1. 

dany chemical    end physic .1  procedure',    er.,   et   the c.ir.'X.r-el   of the  chemist 

who   is confronted with the  •oroble-i.i to  meei>e   polyecrylonitrile  fibers  in  e 

desired ..¡enner.     Yher.e precederos  differ  !'r< ..   those  -ve il: ble   fir pclv-.adcs 

end polyesters  boc:,ucc cf i,hc  different        ;'.  mse of additi'.'n  pol,/v,,eriz vt ion. 

In general  there   ere  ..uro  ohe ice s.   fer e     •  '>•• .tien   lece   aith   the  condensation 

polymère,     dherc   is,   first,   the.  me le cul   c   .:     ght  d letnsut ice,   weich  cen 

easily 'H; medifjed  by the ur.e    d   - ppre ; : ' initi-     r   ,     co. 1er ter:, 

chain trertsfer-egonte,     ne1   e7  the   Umi^:       .*    .    V-.us   id    i.-   . •       idc   to 

produce  eroador  -nd  narrower diet ri bui. 1        "crves    .::  i ' •.     "cciei de.rnds. 

It  is ev,a possible te ebtein polymers   e e "dich the ¡xf oui   r weight 

distribution  functien  show:    two  er nere       cime,  which roeros,nts an  in- 

teresting now degree  ef freedom   in  the   ;i-      retían    ;id     ppliciion of euch 

polyncrs compered with condene tien pclyi,.ors   .     'nether    .dvont ,ge- cf 

addition polymère  li«:.;  in   the  freer chea.     *f end gre ups,   which,   for 

condensation pol /acre,   .re   of. senti   11 \'   ie.àted te  (..',   ddQ,     rid C Oh.     In 

addition poly .ere  the-y  can  be v  ria! *. ver r'  wide rang,   of  chemical   character 

by the UFO  of  cuite ble telomere. 

i ho  feci   that  with addi tien  '>"l.y..icre  erass-1 inking  car.  be  produced 

and even controlled   1.0  -   large  extent,   naher;   it  possible    i~   use- :,r cro- 

molcculos  with  ...ere   th:n tue-  end  gr. ups,        technique which  permite   to 

enhene:   tu..   íuflucnce - f certain end  gr--i >"" chosen for particular 

reasons.    In general,  acid end groupe are i re-ferrod because they 

favorably affect  the absorption of dyec and  impreve the   stability of the 
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fiber againcx discoloration by heat and chemical  re-gentz. 

The erootcst  end leost  valuable property of addition pelyecrs is the  almost 

limitless possibili!:,   for ..¡ecu fyiuCJ thou   behaviour by cjcpolyacriz otion. 

iaiorcr.n only moderate  i or rev-oicntc own b,   '•It'inerì with  polyamides  end poly- 

esters  by this uclhed,   li.e   entire technology of vinyl  - end r.crylic  fibers  is 

based ci;   the  sy-tcsaatic  ur.(j  of  re polymerize!ion.      oie earn ncmponcr.t   is 

usuolly oerylcmtrilo  .oa.   the lonoyelymor  itself   ic  re  sparingly soluble ,.nd 

ite  solution::  rr-„-  so unstable  thol   spinning 1:: very  inconvenient.    Therefore 

comoncmers ere  intreduoed in   che TX l,y .crylotutrilo  chain which  improve the 

oolubility withcu •  dise.cvanTayeovs  effooif; cr  ether  properties  such es   soft- 

ening tempcreturo,  rigidi I.;.   md resistance to  evoltine   in wr.tcr   oeid organic 

solvents even -t  elcvted tenpcro.turos.     bcno.iiors  -ï this kins'  include 

vinylacototc,  .eothyiacryl ' ' e end cyclchexylr-crylo.tc.     The  next  problem  is tc 

contre 1  the properties . -   the  fiucr    rid  c •  ottom  f've reble dycability.     This 

is  accomplished by  introduction of ecidio or basic  monomers  like vinyl sul fonie 

acid,   vieylpyridm.  -rid ..any otueiv which cm IK, vrried widely  in composition 

end crnr-oetroux.a.     if  theio   ?. • ee>od for      softer hr.r.c1  of the  fiber -ftor 

satisfaciera avLnr./.i-nl  <~ ~   a, nheeic .1   - nd  tinctorial  pre pert ics thir  con  be 

largely  fvlfilled by cope lyrcrisat^en with  or.,-11   c<i;.ivt itioe of vinyl   stéarate 

er  eteeryl  acryi'tc.     "inali.v   it    a, posöielc   to   introduce ectivc centers   for 

crocs-1 inking reactions by the  introduction of suit, 'sic monomers like  glycidyl 

acrylate er divinyl  ether ehielt oí lee cross-linking incror.ee the softening 

renerò  of the  filar    nd  influence   its eleedic beh,.viour  la ".  fevoreble  we.y 

primarily rith respect   tc   enhanced resilience,   in proved recovery power  end 

crease  resistance    Thus  it   is likely thet ehe nce.r future will  eoe fibers ef 

the acrylôc type containing  throe er more monomere with resulting favorable 

influence en the properties ef the products. 

oust  es one c:.n introduce by copolymer i zet ion monomers with the capacity 

for  cross-linking,  one  cen also  introduce suitable centers for gp-eft  pcly- 

merizc.tiçn und o o4; ein f~ voraci o properties with addition polyr.iers in an 

e epe c i o.ll y effective v;ay. 
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5)    i?ibor  rittvrr-cUTisti.ee 

A   subs,.<-!   of outstanding practical  importance  lies in the successful 

use  of  synthetic  fiber:.;  for  textile  purposes.     It   in   ossontial that 

certain  filar oharact enst ics  :-.houli!   sv understood   in order to design 

fabrics  with  specifi"   reference   to th..   Linai wear  or  usage purposes. 

These date  err given in tki   following paragraphs with  special emphasis 

on those   fiber groupe  which  are  for the  time being of  importance for 

developing count rú.-o. 

al )     Polyamiden 

iiylon 6 and nylon 66  are mainly distinguished by the ir melting 

point.    All  other properties  show no important   differences,    'ihe 

melting point of nylon 6  ir  216 C while nylon 66 molte at   MS6 C. 

The tenacity of  4-^.rtg/den Íor nylor  '    and  7•5 - 6.3g/den for 

high  tenacity yarn is very high.    The tenacity  of  staple  fiber is 

somewhat  lower,   3.5 - 5.5g/c!cn.    ïhi1- very high breaking tenacity 

combined with er. outstanding aeración resistance makes the nylon 

fiber useful   in  both  the  textile and inaustrial   field. 

The elongation of polyamides varies n^.tween 16 - 501,., depending 

on the fiber tyo- . As is t.he case wii.h all synthetic fibers, staple 

fibers have the losest grade of tenacity and the biggest elongation, 

while filaments, and here again high tenacity filaments due to their 

processing ar. of the highest U nacity value and lowest elongation 

percentage. 

lito  elastic  properties  of polyamide?  rre   excellent   and  in most 

types  a streich  of up to 8,    will be  fully recovered within  one minute. 

The Heat  resistane',    is very similar  in  both the  dry and wc ! 

stage  and  shows, wher     observed   over  -.   long  time,   average  degradation. 

The   fiber turns   :,"lightly yellow to brovin aber:  heated   in dry  aie. 

The degradation by  action of  light   i.    similar to  that   of ether 

textile  fibers.     Th •.  bright   nylon  fi her  is   oí'  better resistane:   than 

the  ccmidull one . 

'Mio chemxcal  resistane^   of nylon  is  extremely good.     Dry  cleaning 

solvents normally usci  da not affect  it.    Nylon dissolves  in fomic 

acid,   phenol  .and  en sol. 
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The moisture absorption ir, 4 - 5, at 21°C and 65, relative humidity. 

Duo to ite outstanding phyricci r.rvtl chemical properties, the uro of 

nylon cov ,rs a wir'- fi- l'i in both tin industri'! in-'-  t sUile .'.'.rea::.  pylon 

is used as a COM IT, >:;..r ti^vs rua in aircraft tir--;-.  It ìL; often the 

basic fabns ir. pelymer-co^,,.l Urpaulms.  ¡t i.; also extensively used 

in the fabrication - ir.-lu. ¡rial filUr . .-r t n.ts.  In the fiele of high 

tenacity textiles nylon (-•>> ',,..•  some advantage du. to its higher softening 

point an1 it.; tTe:+-r v<-  -istama to d< fornirti on under he^vy load;-. 

In textil' applicatif.?: it 1.- especially used in ladiei; stockings and 

hosiery.  The heat cutting proper,i..: of nylon make it possible to not 

the stocking;- in the iosirod shap, which is then retained indefinitely 

in use. 

The development of toxturised yrns opened a now mode of application 

in apparel.  The bul iced yarn is us. d in the weaving and especially in the 

knitting fi Id. .  "'he use: of Uxturized nylon filaments in carpets is 

steadily growing. 

Blending ¡he staple fiber with wool gives yarn with improved abrasion 

resistane and tenacity. As both fibers r-iv of polyamide character and 

have similar elasticity properties, the spinning and dyeing process of 

such a bl-.nled yarn shows no difficulties. 

a2j Polyester 

The melting point is 2t?6°C, the temperature range over which the fiber 

softens and melts is very narrow. 

The tenacity oi r guiar filament is between 4.4 - 5-Og/den, while high 

tenacity f il-ment yarn ranges between 6.3 - 7.«g/den.  It is therefore of 

less strength than polyamide fib-rs, but nevertheless of very high tenacity, 

ThL clongiUor. of poly.stors ranges from V:  -  3b, -  Iugular filam.nt 

usu£.lly has an -lnngatior- at break of 19 - °a )   high tenacity filament has 

elongation fro::. 10 - 1¿, , while staple fibers show ?5 - 36 . 

The work r>.-r every properties of polyesters r.re very similar to wool, 

"both fibers producing fabrics with excellent resilience. 

T^(- h,.at r» sisu.nc- of polyester fiUrs measured after days of 

exposure to high temperatures shows a vex-y different behaviour due to 
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the chemical composition of the material under wot and dry conditionr;.. 

Polycsterfibero exposed for 120 days to dry heat of 120 C show no 

decrease of strength.  The same material, kept under saturated steam of 

the same temperature, is rtiwintcgrr/Ud completely after r; days, the ester 

being hydrolizod.  Her-ting in dry --.ir cause- v,ry little discoloration 

of tiu fiber. 

The chemical r,i-i»tviic^ is different r.omp~rcd with polyamides. 

Polyesters hav. -<n outstanding acid resistance, but are relatively easy 

attacked by stronger alk"iis at room temperature, being disintegrated 

in boiling alkaline solutions. 

Th.. r .oistance against di'.y cleaning solveuts is generally good. 

Polyester has an excellent resistance to bleaches and other oxidizing 

agent s . 

The  moisture   absorption depends  on  type  and varies between 0.4 - 

0.8;:.    Thi:-- very lev/ water content makes the  dry and wet   state of behaviour 

of polyesters   in   its   stress - strain relations remarkably  similar. 

The  end-us, s  of  polyester fibers,  -.r,   in   the   textil»   apparel  and 

industrial   fil-.     In the  making rf garments   it   is u^i   100',   pure  and 

in blends with  ether   fibers,       lenaed   with  cotton   it   improv. s  the 

performance  of  cotton without  ••'•   stroymg its  character and comfort. 

Blended  with wool,   it   compensates   fee the   inadequacies  cf wool  without 

detracting  from  wooL's  natural  advantages. 

It works eeualJy  well  -n.th ether man made  fibers as rayon,   nylon and 

the acrylics,. 

The acceptance  of  poly  et. r   fibers   is due  to  improved resistance; 

to  wrinkling and   t;  crease  or oieat  retention during wet   leather 

conditions,     bash  and   va.a.r  f-erics  of polyester  in  bh no   or 100, 

synthetic  opened   up  a vast   market.    Knitted   fa¡ ries,   mad:    of  tucturized 

polyester   filament  have   becom.    of   outstanding   importance. 

¿ocauf-    of  then   resistance  to  str> toh  and rot,   th, ir strength and 

recovery properties,   polyester  fibers   occupy  an  increasingly  important 

position  m  the   industrial market,     Some principe!  uses  are  in tire 

cords,  fire hose,   safety belts,   filter cloths,   industrial felts, 

conveyor belts and as reinforcements in plastic sheets,. 
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0,3)    Pelyacrylics 

Pelyacrylics -re net  cosily cl-'ssifi^    under  ^  single conception. 

Their properties  v r;    significantly depending on  their chciaical  com- 

position and spinning procer::.     ïne differences  in  chemical  composition 

ero duo to the varying content  of modifier combined with acrylonitrile 

r.nd  its chewier 1   constitution.     The modifier con  be nena-nie,   acidic 

or  basic  ,-nd the  different  manner  of  incorno rating  it   produce :  .-•   complex 

field of fibero. 

Widely different   fiber properties   ~re  -loo ebt .ined by sever! 

kinuE of spinning méthode.     Dry   spinning from erg :11c  solvents  producer 

a erose section  in degbono  : true ture.    -Jet    pinning  from < rganic 

solvente produces fibers with different properties  depending on  whether 

water is used os  co-.gulont;   v:et   spinning fro,n aquoeus  salt   re lut ione 

produces the meet different  properties,   this process producing the meet 

varieties. 

Pelyacrylics do  not molt,   their sticking rango  io between 19^-24^   C. 

The ten,"city of  st apio  fibers  io   2.2 -  3.2g/dcn. 

The elongation 10  ?.   -  30,.. 

The hc-t  resistance  io very good in the dr.-:  state ond in satur~ted 

stfcr/.i at   elov   ted  le.oper- .ture; .     Pol y.acrylic  fibers  exposed for 120 

dogs to  dry heel     i.   12'   o  Juw no  decrease  in teneri-c  strength,  but arc 

utlioootely  di: integrated -ftor  C(   doys  exposure te   saturated  sto-:,  cf the 

some  temperature.     Po lyaor.ylonitrilo  fibres   exposed to  higher temperatures 

disceUur  r-pidl.v,   turning brown to   darkbrown,   especioll" uk^n heated 

for  a long   ti,.;o. 

Comparing the hoot resistance cf pcly-ooid, polyester and pely- 

c.crylonitrilo, yulyocryL-nitnle is tho most resistont fiber under 

combined wet - ml dry temperature conditions up to 12r"C. Polyester 

fibers retain their strength jni^r dr." conditions, but loose it rapidly 

in heat -Mid. mo isture. Polyonidc fibers shew relatively poor heat 

resistance under the -bove „lentioned conditions both m wot nnd dry 

st~te when  ex-,sod through   several weeks. 

The chemical resiotance of polyacrylenitrilc  is very good.    The 

fiber is neither ait'eked h}; we  k alkalis nor by mineral  'cids.     Dry 
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cleaning sclvcnts do net    .fftCL.it and it   in net  harmed by oils -,nd greases. 

The action cf light  and weathering deer, net  cruse  detcricr~ticn of 

initio!  fiber pr-portios.    Thus  the  ot lv-.orylonitriio   fiber  ir. pre- 

ferred  fer  use   in   -Ute1', er     ; plie t ion:--,   win.re  ••"•'" ly:mideo  end pcly- 

esters  ore lee.; cuit   an    me  io  their li wer w., tlv.rmg resist  ncc . 

The no isture -V l 1  - l.'i    -t   21  "    r.d    lx    rd-tivc huni dit*. 

'f^ly.crpl' ¡iJ t, i-:> i.    ['.i b -re  • i\   .ut:i aiding in their  - Dil it;/  b 

maintain  their  f   t j gue  rae ist-.nee.      In  spite oí'  icwer  toircitv   "mi 

ci.brr.sicn resist.  ¡:ct   the.-  will   in nan;/  ce«.e cuti ..et  fibers which origin" lip 

arc superior  in the;:,*- properties  out   ore  deterioratoci bp sunlight, 

bacteria LT  nhemic 1   att- ck. 

Pclyrarylemtrile  iiuw;.  heve a  cirnbinatñ n  ' f desirable  pre-pertica, 

rruaking then  importent  in the  industri'1   field, .-.id  fer apparel  os well. 

The low tendency t.    mil,   good wrinkle  reoever.v,   r« riet   noe  to  hele melt- 

ing,   e.  lev; r:to  (f  creep,        lew tendono"  i     ret- m  soil  end éteint: 

combined with  lew fiber  swelling i:r,!o:  the   j'iixr < Í  extensive  use   in 

arment e. ilyecryUnilrile fibers pre vid,,  warmth with minimum weight 

light-weight   fabrics  cya be  constructed.     Those   Í   br<es ho.ve  "   warn drv 

hand one! ere pleasant  next  tc  the skin.     r¡Tte  ihcrr.P pl-siicity mo.kus 

possible differenti .lip   shrink..ble  stenle  which  is   -dopi-ole te   the 

"high bulk"  precorse,   thus  intensifying the  wo .r properties  >f germent s. 

The end-uses  ore  in the   textile   end  industri- 1   field.     High  left 

acrylic y orne  donine to the knitted outerwe  r field.     r uch  perns  -err. 

mo.de by eenbining yarns  of  different   ehrinkyo  ehrraetoris c ice  following 

exposure  to   steam  or immersing  in  b' iling wctor.   bifferontiol   shrinkage 

couses  buckling cf the :icn shrinking fibule m..   f:rm.:; ri¡ exceptionally 

lcfty y em. 

blending the  sto.ple fiber with weel   enh neos the wshobility creo.se 

retention and nonfsiting properties « f the noturol  fiber. 

The use  in home furnishing is  steely increasing. 

The industrial   opplic tiens    of pelyacrylt nitrile fibers o.re 

based on its good over-go chemical  ond hoot  resistance.    The fabric is 

used in filter cloth,   protective clothing,   dust   tr gs  and mo.ny other 

purposes,  where  its specie!  properties give  rf   • dv - at age s ever other 

textile fibres. 






