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Wt*   re^rvt   tli.it    some    >f   t he   p,iku>s   in   t hi    mnrotirlu' 
i opv   ot    this   report   "i.iv   ur>t    fn-   up   to   tin-   proprt 
It't i h i 1 i t v   -,1 .uni.) t >K ,   rvcii   th.'üt'li   t 'i«-   ht-st    passible 

i i'p\   w.is   used    î.M    pti'p.iriiu-    Î   ;<    r\is!(i    ! iihe. 



'Wp^*       í"^t* 

The frocrtl dr.'«lor-»Mt In the ra-*:ttability ©** piantici ia chaviiot»- 

ri^-ù by a 15 yew oy-l-.  B«tvc«n 1935 arò l?"r'ih- Tjpi,   «£»&; for tfc#  '   "1 

;--ci-..ctier, und ^aîc^ir- of pi ;:;-.! erf"""! s u 

.p. ..eio:i.  i^twaen l?r.~   ,—.d  1905 1 • •• «*x r 

"l"c^*: *   •  "-;í  I,-epecí*.  fvtur« 

--  c .•-.•/.-J:.,   a::*, end ir..  ;.; all 

.,:c:-iblc fialds  -f applicai.-.c:i a..l r-"^e^in3\.>Jh li^ue-:'.  For  t.<e ne::*   I5 yearn 

\->6y.  •• 19Ö0),  *-•?  c&r   e---z.    v*—  i.:-.pC••...•--   i-v.-c.-   y.n'.:.   especially  in 

ihû i", ."rnaliniiru ¿; the  vci-:,\v. a--;.  -   r:.-;ir.     "i rV-fc:    :
J*-  *'u-'*he- 

¿.•.i-e- ;,liou but «lec by fi^:„ - -.-v_*csc i.r  .he flei.i  of copc'y-eric-.ioa. 

This will reaul;  in -  •  .-,? rcr.^c ?' re» an.. d.: ;•;."• ont  t;~>ej c;  plastics 

applicable foi" rrT.orcus ne*-/ *;'.., -^osCT.. 

Crcph.    1 '„'or'.d ¿re -1 ¿v plas.ic p.'cdiiciic-i b?+;.¿er. 

...(.1JVO and 1^'to     « • i--^ 

In 198c, *ha vor?-I rvW.riv: -"^'": ¿j ' !r 7^77^777717:1^ ^ 

-iill-vlc fibres ?:^v;:'c::   v,H •î.'.'t'-C^ ^^^^iaa..«^ .ti:y -;hich    *-i 

v ~vor biar. ec^iled ty r  -.-  ,-   v- r.—:-.v.l  r- - — \:tv   ;-vi.r-i:.i  30 fty. 

.rr.y}pcÂ;,~;o-3,  ;.ol,'/ -In '-'I-.-ïJ,   p-*..,:, ;.v;.-« Kr. :  ;--j  *_-. ytCrm-? -ill -"--an 

:•*.'.:^i'" -. vL  role  1:.  -„hin   1: oy: -.^¿. 

~:i ly£û,  -.lio pias\i~ M:-: 'u-t '.-. ". ^--vh^ed - -> --""y ¿.7 -'Mie-' ••-—P/—.». 
CEC '-  (-^ )•> of whitv. ; 

Graph.    2 Dis'.ri.cuti'-. 

C"c  no1M..e.-;:. î   - k -. >'"'.~.a\3s. 

end resin r>-,- .du-:.; 

..J   t' .' i . t¡ s¿ 

I P. 19V0,  xl.3 : ''j'IO   n'.\\ 

op \'J of :;hich trill 1. v .-   a   1 -,-vl- 

C-raoh. • Esti-.a 

' '  ab. .t 25 nillicn tens, 

Ù.XCÎ-' a--,  .'p ;. 1— 1 :l-'co:\ûensates. 

*-«,io o;*  ti".s w? M p?~:'.io predaci.: or. 

for 197c  :r:.\\. i-e.vavà tc v\ç rVf.-ojut  tycs c" 

plccviCL. 

F-'on tl.is ^ir.ylpo-:-o". :-:;-;os -.»ill cove.« .-^it h-.lf the tcial prediction, 

:..e.  ^5 .-,  z.nà pclyoltfir.- a   ;  priva:-cr.o r:-tl :-r  cono' -^í..+«. -•„,.„*   >c'c' 
, ..--•--.-..  „^ ,. 

,      ...1...   -j i..*. .   ... tr.a.c.. .1  t.:../.... 0.:,   ;,j poAyoief j-.ios are 
o-y,oci;d xo cove.'  r0 >   o'" +N-   ^ "   -,** ,1-  .^,.     --.-.     •    -, . n,   , -    '  -    --- "-   '-'-"-1   -•   J.."-  cl^-ic:- -.-ill be derided 

-     »-^••-•i--    -,      •'••...- ..ci-  .."a o¿..r:,   •••evoty i;iQ t-ajor part  will 
be co/crol by virylpolynov 1 r,a*or.. 

Craph.    4 u":occc",r è'- -~" •^•^-l^- •- n- .-.^ .il", .*,     ------   -       —    - —— .   ".-.j-.t^u (. _ . ^._w y\.,ij,  0.   u.io pia:tic  p."ol-.»c "xcn- ., 

,ii- t-n Ur. t be--.l-.'e.on IS'-p.ind lp.-.'J..     .. •,;•.- 
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MKtollcnt pr4f»crtu-£ of ranlcm typ«« ©f pl*rtUi¿ ».til help to cr«.---. • 

• Iftfg« fi#ÎJ  r»:*  • ti   arp! let* I >r" .  Up  » • new,   th«^ ttrv-t   T ".n*'kat>   t* c*»i,ic ..< 

progr*«!  hu,  Î - • •    ach;   ••.,'   tv   *\,r   .-..-. -ul* -   '«u,'"   rt '•  :   t't<~>'; 

1) fey   *•«»•    »'    i\j?   ' i      ••-r\i--- ,   «..r. '   •"•>..•-*•;'-:    M r-0^* wnl*. î.--..   •* Í tV-\J <:••«'.   \ 

ligtit  wmjht   ' <:n; tru:t ;rr.   s>v'.«-,-,*;; 

2) Bjf the use of r.-»t.:--. ,i'   vi l,t   »<^,;w   .
#

J»,>*
?

   ty  to s^rav..''.,   ì.isrt'iv, 

soiling í»nr! ^'.t^-ntt:   *o  »'.*ivvc  tirnr .1 fr-Mion fr*:*- :*-,inte,u.* :- ; 

3) toy the  j«-:<?cticri    :   -a*   : :.%i,   ,-.*h r?   -.•   v r.   i:U;;,   .-.*-,  ;•  f-*- 

design,   aurffCí?,   . :*.i*h «.-. '   c*a'*r, 

..    Cra?h.     b A\or*^<  ñ" »r.buti'in  ->f  pl<   ti-:*  "'"•:,«.::•:>.   *r.   ,.:*:".r  -.     •'.," 

of applicati:T.. 

Consldvnnf  tr.t local  :or.i:t : or.;  ir. íicve,'*p¿-£ .;oM.ir** a,   ^ il, ar; - 

chloride,  polytthvlc-"; mtó pcly-:."   '-,   t:.-ii >-o¡c:,.;   . ;>¿-.v:-;  ~t-:.  .'-.I. 

to »pplic^ticr.  f».nc   *r..i   U'.t  V-.-   ClViJcd   ;.;   *h.    feUr,;,r   —^-:.¿l 

4.0.0    ?lr.ttic3  f~r rr.-r^Mc.    --1   "-"< : : < - ~« 

2.C.e     ?la;>ttr.   f<*r  tr: .   fvr.iv.-      :: '.v.-,.   *;.i   ,:v   :.:".;   . .-.'r...." „ 

J.e.e    ^lactic*  Ter j..." C'-inf,   G©r.~air,t.r-,   :"iti    •     ' %-.-  •-.**. 

4.0.e     ri**" • : "T  *•-« r-'*r* e-.'*'-:•- .   ".-7.*?-*:   ~ 

6»e.o    Piritica :"cr ti.*-  ci»:t:ice •   invj-.rv 

T.0.0    PlactiCG  fes   trtr.^ir.   nr.j  vcr.icU   ^-imructior. 

8.0.0    Flattier .'or tî.-   frccuctic"; ci hct.* Hold  -.;:-ì: »-.ri  -rtjclc. 

for «very Jay us-, 

f.o.e    Pltctici i'cr tes:*ile ap;iicc.*.icr.*> 

*i, 



**•** i't..   ;•--'''.   ', . .-,.,,.,• ^tio« fcr tfí,r.<*yi,it 

í ..-.*, ter --,    ;o.; ,:#  . ;. t   .   .   ...    .. <-. *r i», - -.,iU-r .*   t,   roof   ,*iir,   roaftfijr 

,    4f-sf   «cf..in»* fi. »t. -.vt'fi,    Ii'aàR  n^piia  ttc. 

Fit»«.,    ,ua«i,   V.'l.~«î, .-;3 

Ì •!.>,;.<». t **f   :•« ,, '       • ;    » i,    -   :f*l'Ut»i     f9il„ *nd f_ic»c, 

1 

¿fuit,   L       v* -n,   .'tura*.   ...-*. •"'.'•*-"-,• * 

"í.>*.   4<:>.itf^  r.-- .r.'•   : /.?.5>:   'c •jy-4-4.i ::.r i -rt'r.i  its, 

">..   .- ;i\'..>  ..•../:••*••• 

•   %   .    • i : •- -    .- 

*"• .all.   r. : „.',. ,,   „.       ,.      'v ' -. ; 

.•ri-.» f. r c * -v i >, -     -M    ; _,,   ,n,;> 

iì'-.e,   U.Jì-  . o.-    ".-«",      .      j   . •v,-:- -•».    "it.-".« *-'•:. ur:j-c eher-.«» 

: í.'.i"-.     *      'i    , C'.*<    ''^    t   - .   ',   ¡V« * •*...,. 

1.1   J.-tr;  ^Ù <:..:•.•     *' ;    ::.'.t-.:   3h3«tc  £;4  fU^   fer h-aiti, 

T,"„.b' 1^,    4'.ì ,   •    , '   ' . 

Ce-ru: ..-v?rtc.» r   ,w,   n'.-      ^   '\--\u  .V' " v rscç v- f -,  P'-'tn" iiïta t'ojla 

i*-:- * v -'-* i-»   -'<- -,   :.cr;jn.tvi ¿* ¿RI» 

, f T .  » 

*T-!*I. 

.IT-.J    '«li;. 

Avj'-r. .i i for th,. c.cic   !   ¿r^-,'.a«,  :,  v >.i* ¡^ ?.ti/...   uor.riç,iw«, 

réf. ¡¡;j-'nrn.  n-:i.i.--   .•,    --....    :'Abr.v   w »uetry.   ?ir puri- 

fie: ¥lor,   • '.t*.'" i-e:   -«,   .,   t a.    --.'ai;, induatr,; 

E'lortrc plr.krn0 r.'u-,:r, 

Food  :.,iviv; 
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peilfiu «r- -icü. .:   te r,r;. 

« ,.*c -..in  c "  r¡is.-.i¿«  •-..•,;   r 

•-* th «-> cc^.s-xrrA .vily hi 
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--•»   .o   .i --i - r.ïv.c " ?.i:. 

tO*-Ci..r. * "M ìtj ,•(..- 
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The fjeK§ ìC  ».-)•'•   • •%. 
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raw satcríali -,ot avsiK-.b!«* locally -.rid U3:'.r-S.locally available arce ili. a^ 

proivct.-. This e:..; rt-3'ilt  i.-. u. ec-pletely r.<r; ^«.yic of ú<si,c-n arid :io;/ v/ay;; of 

3.Z   l.'Oil   £n   l'Or   V.-    7. r'-*\I'. 
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Graph. 8    Production poss-ibiliti-os of plastics based on natural ga& 

It can be  expect cd that by I98O.   the-largest field of application for 

plastics vail   b._-   the building end  furniture industries.  About   2r) - 30 ;. 

of the plastics  produca './ill  be  used  for those  purposes,   especially  in 

the developing countries.  The  larger use  of plasties  in the  building 

industry and   for  furriiturj will  make   it   possible   to build up hen-.os r.t   low 

prices and  m  a  short  time.  About   ?0  ,      f  the plrjtic  produci ion  in I98O, 

will be processed  for the packing  industry,   e.g.   for  the  production of 

film,  bottles  and container;.-!.   Scrr.u   increase can ,-.ico  be   expected in the 

use of plastics   in  trans; ori   ana vehicle   construction  as  weil   as  in the 

engineering industry.  Especially  in developing countrie:,,   the agricultural 

application  of  plastics uili   increase   considerably  to nee»  the  demand  of"" 

cheap irrigation  and drainage  equipment,   rut  biggest   inerti so  can be  ex- 

pected  in the  manufacture cf  textiles,   houscr.oi Ì  goods   and  articles  for 

every day use   in   accordane- vat h   th.   ¿err.ar.ds -:"   .ho  countries  with 

increasing standard  of living. 

Polyvinylchloride,   ro;y hylen.    and polystyrene art   the   three most 

important  plastic-rav* fienaio  to- rft~t   tin   constantly -growing demand of - 

plastic materials   for construe-ion,   pachi:!.-- and  oilu.-r  rurDor.es. 

Craph.   >'   Comparison or   ih-,   speci : ìcut ; ,).o  cf  polyethylene, 

polyvinyichi-r-'d.    r:si   polystyrene 

Graph.   1C   Gurrary of different   fiel ir  of amplication for 

Polyethylen.,   ; cly-nylcs.l orai-- ana polystyrene 

Table     11   Proposal  for  the  processing of polyvinylchloride to 

final   produoi;-  considering * v.-   local   conditions 

of develop.mr  .-ourrt rie-r>.( rasi.: 6C,Orû   t/yr) 

(per copi ta consumption 1-2 kg) 

Construction materials 

Rigid PVC profiles,   sheets,   flooring 

covering ".ateríais,  pipes, tubes,  valves etc. 20,000 t/yr 
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In spite of ever widening outlets for plastic products the price of 

the plastic raw material hac fallen continu usi y,   lergely due to  increases 

in plant size  and   in the reducción in price cf the petrochemicals needed as 

prime raw materiale. 

Graph.  13-'     snows the change of prices  of plasties raw materials in 

IXirope between 19^0 and  1968,  prospecta  to i97C-for 

• polyethylene,   poly/irylchloride and polystyrene. 

Graph.  14î     shovs a comparison between the change  in price  for plastics 

and ether cons «ruetua?,  materials  from 1955 to the present 

time. 

In recent years the sales prices  for polyethylene,   polyvinylchioride 

«ai polystyrene have ~ono dc\r. becaure  of an  excessive production.  At  pre- 

sent the rrpid  increase it the  corrrunptiori  of pla.ttie produci-   for diffe- 

rent r.-r.i purposes  led to ar. increase  of the market  prici-s  for polystyrene 

tid polyvinj'lchlo-' ie. Fc:1 ih;, ce products ail  increr.ee  in the market  prices 

of j 2 - 16 (,.   is errpacttd up to  197'-. 

Graph.   15    I: creare of piastre production in the "est err. "arid  between 

195'^ w*d-  i970  ¿ncrease  rate  12 - ¿8 .. /yr. 

Up to now,   the appliccticn of plastics  has been narked by  a gradual 

replacement  of traditional  m: terials by plastic r.ateri-f s:   PVf   bricks 

replaced the UTJI!   u^n^les,  pla:tic chaiir,   vicoden chairs,   etc.   This 

development  ar'  "':o por.ribii¡ -iy o" producing plan4-;-s   -ith  completely new 

and  individus1   pr oneri :er,   ,./iih  rhane  and  functions  of  thcùr C\,T¡  should 

induce new corst" .c. íor.  ideas pw-oting  the  applicati  .i of plastics.   Espe--' 

c icily  in deve)c.p; ig ccmti'ie:  thic ~ar. result  m a compi col y  ne;; style 

of decign and new  ways of usi :g il.-.stic materiale for construct i o:; purposes, 

for furniture  and   !..torio- decoration,   as well as  for the ru.-.uf acture of 

different plastic  privets fc: technical and ever;- day use. 

Such a development   is the key  for m  improvement  in  the marketability 

of plantie produc.--   in developing countries,   which  finally certainly  will 

help to  n.crease   th: living standard,   providing inexpensive articles for    • 

every"~d»y use,   accomodation facilities,   packing   materials,   textile pro- 

ducts and r-iterialn for agricultural purposes. 

e 
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MANUFACTURlNG  COSTS 
POLYSTYRENE BY  DE CREA 

FOR   PE    HP    PVC   AND 
C,NG PLANT CAPACITIES 

(BASIS   50 000  TO/YR ) 
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DEVEIOPMEN'  OF PLASTIC   PkiCLS iNi   ELWOrE 

DM/KG 
J 1—i—L—U_i f.- 

PMMA 

51    52 53 54  55   56  57  58 59   60  61    62 61   64  65 66   67 68  69  70     YEAR 
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OTIDO and its organisations should consider these probi« and carefully 

investite into the  local conditions of develop^ countries.  Actual  trends 

in the develop  of „ctroche^caj. product, ,-ill certainly help to inprove 

the Irvine conditions 1.7 providing inexpensive articles for every day use, 

accomodation facility and finally help to increase the acculturai pro- 

ductivity in developing countries. 






