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CHAPTER _J 
..   ,.,,.<nl  indurì try JJl_Aevelo£ing 

countrj_£fi 

1.    %UÌ^—-*—^ --- , .,   -     -,  .n-.cuiîiion  on the  recent 

TV,-i-;    ,-¡^cU ' '    •'*     ' -^ , -, -fM«-.ri+     :*"-lC*"*    tue   A""-^- 
,        ,.,.-.,   -. r^-Misiderfd   ••jil-;?:J * i'-<~" •  "- 

Potrcchemicil C,'.i>-^^*   m ietu,^->  ---   ' "' ,,,„„,, _,v->.c   followed cy indivi- 
,  it..-r„,-   J-.¡':íS--    tJroiic:^ :..      •-:•-'      ' 

butod ty  th*.  «;n-:tfli  .•-.*.<:...,       .. 

dual country ; --"TV. rk^noi^: ^ -,....„tir,  ,x.^  -:>*•?  *9¿4 Teheran 

(a)     propre. - • 

Conference   in    I iJ ..--,-•* ~i a**á trüCLC   ir» 
-„^rv^«   ii   :r<-.-:uc-».tor-,   corn---...*-i-i ~ 

(fc)     present and  tut-.ro  r o.,tf;~ ~   -    . 
-, . .j iJ M

1
" t <•*   \ \¡'"A< ; 

--+.,.,.. f.- •-.- ,-.  -:• '.'   • '•   -ic^et rpr.ent; 
(c)     the   fvt-*-r.~  n:I :''   •* "*- :'  . ,„^„.r   .Yen t"-i* United 

.    ,        ,..   .,  r  -r.    r-.r-.-.      ;•••'.: .:1 '"¡fA      '    "''   L *" "    ** ' *'J 

(A)     th    ;.v,. f"  -< —'   ^        ..,._ 

N>1.ic::'  -...-.i-*'- -••'-"  -*'-*•* '* .v.,,,4r..ir  r*"ccv.c + icr. hex 
.   . r.  -..„Vr-—/ 'Ttroc'-i-e-'-' '  

The   rt'.'-T-t •    . ••-•»^-»-•. ,,     ,r,..   -o •*-••:,   :'•   :hc   V.."J   ov^i'- 

been cenlrH vcund uchiev^n,/ r   *A..^O.I  -. - ^^    __^  c?,:..?.lytJc T.-fonrins 

procost-cy vu  j.,.-:.'vcr*.f:-..r!ü - Jl    -J ^ ^  „.n,Vi-   ?rct or power  ccm- 

fcr arcatici.     ! ro.^ss h-i.~ Vcu "'^'''^   ^J ]^.   ur.r,.,.-t.     Heaver,  :..'. misi; 

eumption.   or  m   -i.• r-._~i-,   .. ^   _,,..,,,c   < >;  r.-;r  crr.t.    Re-,enti.y , 

casen,   the yi^  ~<   *'•-• —   -   --1 .   _   _^u„,,  r i:,ly "basic t-tre- 
,.     4       •...,,--.   vo;'-,crf  •>.•-* i >,"*'•-•-   "*J  •"•••*•-•   ••       - 

the  idea of ;\    ^ ^ ' --"'"-   * ^       '"    ^ _^,   rcfiri,-ry  aac V:an proposed. 
.      •,,'i-  ",*M^"  than rr.^:i"y   i>-'ol¿   -lE   ''"   '' 

ChCTT.l^cl. ü-    l - " '   - * 

In fact,   sor-«  !>.:>; Cí:*.:V.O   i-  ' 'í • 

•-,,-,       ;r,n<*in,    etc.   aî"c'    ^P- 

proaohins tl*.--  r   n*nc:^nicai   refu-ery  id^. ^^   , .„r, .cts, t-olyncvs and 
ir-    *"-.>    •'•"fidi.-   tiOl;    Oî     "'Vs. '•'"""     ~    * * Recent  rr^rer.-   i r.   ^,.   £.^^- .,_......,^   ^ wre  de- 

,,-     *      r.    ••r--..i VC '.'.-.    -'-J-^    •-'—-" - 

proteinr. h . .   o«.c.  i -    - 

tail   in lati r charters. 

i   ..',,„  ,,-. '•   i,»~o  '..cete- 
2.    fr^ii^—3-^2'^^ details of r6Êior.i-l 

Pap,r,   v,re  W< ::e»t*á   *•   ^   ^ï"-^*-   ^ ^ * ;_   of 

,   ...  ..   .•„r-t;    ^^mated  product,on a,  rfc   .  -     - _ 
consumi-'i-K-'  i'-^-1"'*   ' _ _        T>.eae  are  summrizea ^JOW, 

--.-,•   ,ntv-*rv within caen  •.-..•':,-•-'"•     '-• the  petrechr- iOaA   în^u.-r> 



1 ?••..'••.•- '' 

with summaries for individual countries boin¿ <,iven i:, Sectio, 3 oí   -.ni, 

chapter. 

AFùICA                                                                          ^           ...„,.,,...^  -T-ie^  ifur yubreg:o:.r. 
The  situation of  uomo f->rty oui  -our.,ri^ c. ,-   -- 

(North, «Nt,  Central  and Eaax) «re  review«. 

genfind ^ , _  _.„,,.,nr/ owir.1   -o  th* 
Brause  oí  the varied arsunp tiens a:v. a»vroac.^  ..-.       ^     -     ^  

, ,     •   v-.,.. -.im  - "   w> -<  reí-ion as a .;.;-_«•..•,   - <<  »•*• lack cf rexiabi': unc^:^«!-'.. .^  -•--       - ^        _ n„ 
"""" • , , ,  i   - >- .-•    '- • •,-.-    "r " T.   '~C..'-'. .     •!."     '' •     ' * ' '"     * 

4.    mr--- —'"3   the flí-.T.-.r^t.    i^«- -tí- «   -   u^ .     , 
il, - - :  -.   -„,,u.--•»-<-•       "0    COI,'-'    ''-'iïiï-:*    .   .»-•- 

,. ,, ,„4-i-,- -1 -   r . ni-p': ,   S"'T. *!. - --^   ••-l> • --- 
plasties,   svjx^:—   -.--i     . ^        ^     ^   ^    _-..,,„,   -.-rrrtar,:*-  o-'  p- 

Although   it   VJ3.S   -•^t    F0-'1"-- -.,-.,.   -i- v^-i-r,.,-', . l..   r 
troch-.r.icalT  cy 3ub-re,£'xua3  r^-r---.   Ju. *..* ^        ^ ^_.._ + _r,   ^.. 

nylon,  dodecyl -HMene ^ «rcor.  olccV  B6,«,   to  .,,  c   --^y^ ^  ;    ^ 

Ilorth Africa  whii* ?VC,  polvpcter  fiLr • ; "^^   ^ .^  ^..^   ,     „ 

Africa,    DIT  i^ ci  -ajor irTcri-c,   m  :- '     *ri^";   ['^  ^       ^^   .^ 

trends are ¿J.ven cn-i   n-u -• <?    -   --       -    _ ^        _   .   ._..„.^ 
..   ,. ,,,,,,,.,, L.-t'   i'iiu::.-"r,v   ir¡   xr; •";   ..-...>--->-• ** 

tentiax c   xue :- - - j ••  - - -.,„.,..;*,••• - 
- •    -..,  -,   \.  .-\-.-TV.. :r    .'.:••:   •-•   *--•   ;'-';i-   "   --'• 

It  if   <.í-ici,.-x:'-   \.v....   -j   ' ,'- • • ^   .,,,,-„„-. 

438,000  tDris,   14C;CC0  .o,.  o.  syn^L,   .—-   -   - 

fibrc£3. 

££!LiläiiI^ ^        , .        4    4      , ,?  rv,Cv^d .Tiiliior. 
Reservrs  o:   cruae o*-   -'•    v- i _^      fi       ^,   ^^ 

barrel« arc  nearly  eibat   t^.e&   ^  -t„ .       ^^..     ^  ^^  ^ ^^^^ 

the world ronerves   increased very  EUD-J.-^I-.'-^   - v- ^ ^^    ^  ^ 

production of  crudft o-¿ in   '/W 

1961   figure. ,..„.,,_,,   ite- rtnchiníi 
Export,  of ¿as   .run  the rorion i re   rov   , .^..^--   • 

300,000 tof.s  to OtCU cour.iMts   *.•.   T^« ^( 

However,  xh.  ^^-Cl-U" ,    ,    v     -H. 

i e    wen-maov^i  in the  north  r_r*  r^-<-^^,   .—^ 
,        ,       Ti.-   ir-,it«>c;   r'v:.'C'r o.   .,'.ou~,~- 

African suo-rtvica. bar,,  .— ,(,.^       Turasi* 

are:    AV--V;U, Ango^.,  -o..unß; . „.„„•,,* i^.> - 
the UAR,    Within  the foreseeable  -^c  ,-Bxroon,   .„   . 

.cr 
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and Dahcmoy are   axp-c^u  to   join   tho  rani;   •: 

¿t  prLüont,   '.i.-in;   is over-capacity   ta 

region.     Ho rv.jc/-   lacaaa.a  -   sre-   fo—^   ^a 

capacity   ineriva"   --   r';:;-tlc   i:'-   '' 

nical d»--v,,-îo!,:,:'; •'.   ;•'.    -a---  re__<... 

-V/ìl        '.' 

t.a : L. ;.,.••   :(;!'ib:i'iei;   m   .ho 

.V';',,      .Î-! castrasi,   a sur^e   in 

.    ;.,., .,_,• .:    at  iar  patrocas~ 

i.-. . ' 
f'j. itctor-.J_i ï'Iii:iii-J,_iJ:?/i- .j.i:i_-Il:JJl'—-'"—-'-"--"-—-1-v-'- - - -;-'-'"- • -•- 

AlPiaaapn  the  aa/a: 

.'i ""j 

mi .. ; ••-'  anaai i a' aa"*or,y   t:i: 

v ta 
region. 

Cap.  ir-   tianaaort  J mica an:  hence  M^r. 

power and  iinitol va.rket siz«.     i— ^ •-•• i----   •-- •• 

culUf'H  Ì3y aorre  aca.^;.ra;a   ) i:   tu'?   reara:  :a. . 

rara!,   i» •-•=   bean   a'iOpi-'-'-i   'V 

ar-.    ~K>   :';=ir.,;;. 

...      ...;i.-.u  uèv-   aaali   }''-an 

1 -.. ••;,   an»   '!••.'. »l-pia'p^- -'   -"• 

p.*;  "--'J 

nenie „y'oip:aa.p! ; 

Üia-a'   -a,  <: 

,jna<aa;t-.;   a I   i-.> 

market f:o:;úi *• loa: 

1  p.vcu: pertreche-caical 

:    ,•:,..--.-. /.u; ;.<:;. i?   ir;   the 

7  y:K. : 1 ¡On at   preacr.t, 

'        : ,-' '       'I'  '. i r.\: d    T.a-. TV" 

* (/   OV    rC'i. -i     tivaaC     •' À • ••• 

p-a; ^.-it'.ho. Li'Jíi-il  and 

• -,.• ..    : va.  î-n'l   G3r.H    oco- 

i. r. : J 1 ¿:   eccraoaical 

Dovo]_o PJI1.M1tj _v n • ;,i;, 

A   trend   t••"•'-•.''" 

in   -a.i. 

.^liï.^-ior:  is   rvMiov-L   xi.  c:<iai:ar:  eaij elisamene   ir. 

w   r •, T.r.)choi"iCí:iy .     however,   iJ 
;->('p ct   rro^i,. 

r (VT.     <"• 

Africa •íí;í''
í
"-C. i m 

do«s no t a..-; •-'-: 

time   to ca-r. 
•    „    ,-•  .  „,-.,,,.,.-r   . ., ;•, >.J 

;ao",.  -..a.   aitarne."::; ves   ar 

¡,    -.-,.   -    '".     ;,--. a..>r:;   ;- ,:ch   ;'S    COiiSUa" p :. ICI 

,..;-_..    -    i   i.r'ra.ctructure  or»,   v."..3 

, . .    ^j- ,   _       — ana.   'if fr.f'-.-'  coaalrien. 

..al  „p. i. roa eh .-auld rentier  tue pro-- 

pr •!•.; t a:,a . . 

:-r¡-'f-'-  of Dr or.-o s cri unita wer-,   /.ade 

possible  in    oca.  £.a.i>-_ v-pio/i a-p^ax.,,,.   -< 

centra;;,  .;/ai Jala; : a,   :a   :• a; nat. r iaia ,   aa ; 

it, w;.;i   :!-j;.u.-V!   x.aat  an  int^r-sub-r.;. 

duction v.f a  aa-ub-r  c   pa f-'aaP-auc- 

The  î'ixid   ¡av '. t./.r-t    ar>'iaa.wc>aj   c 

v>-   ,,-,..-<-    ,-   DI' dCr< -vlaa. dcl.aa-a  b;,'  ''aS  and  -.:i adrluioaai 

S00 million  dà'a-o   p.-Tia.aa  IvYÍ-   ^-  I9b0. 

A_3[_A_H:D Tua _:;iu_ ii^i 

"Tl,£. ,or-i  poait.on r.nd   the   part piayaa   by   tha   ccunfrica oi   tht- rc0,on   a 
< 



It'.'.e 

vered by ECAFE,  and the cemand for petrochemical  products in the  latMr , 

of cov.ntnes,   wac discussed. 
Present  conniption and   future demand and  VOITUI rc.¡.*:.t  i or plviti-., 

thetic  renins,   »yr, the tic  fibre  and synthetic  rubb.r wor.» ñinceo,-t,     >•-, 

gents,   inefcMcid.es  and  ccrbori black v/er-  also  --^^üod. 

TL,   sources  of raw material,   nanc-ly  erud-   oil   and nar'-l- an -^   ^ 

turai  ¿.ac  in eanh country of   the   r.::.;Lo.i wer- di^ea^ea. 

Current  production f^atre:* vero a--f di^cu^ed.     riastioc,   sy.-.O.: M- 

.fibreB  and  synthetic  rubber   -.reductio:-  fi .aure r;   '.:»ro   -ivo.:    or    ,.>..,-•  .-'a 

in the   region  producing   th^rr..     .'-olJcvin-:  this,    •.:•.•••   "-•:. .-T ^ 

their capacity  ir. each country vioro ,;.tv-.. 
f 4-1.    - .,,->> -i     -.»--l  4'-'   J-.TT+       C '"•'<V    "'•T '  '     'J Next,   import ,.nd  export  ;í¿ur?~  • er   „-J  ....-I,-  .,.._,.;—«.      -   •• 

region  were  .paver,  f01íowea   ny a  3t-^iJ-   '-L'- *<--*- -"£•    •••--•• 

parisien  in  the countries. 

The;'  various  laetorr,   a~ J - c ^me   „i.e •<-...< ,.->- 

discuss;«,   in.-luclij.? thè  Icaaré  for ;.r/A  prc-va -..:  an--'   th > procer,, -a 

necessary,   disposa)   of co-products,  raw ¡.aaerafU av:ul:tbiM t.v ,   : i ^. r : • 

source,   carinevi-ra: decaen,   ..nea-hoa ana.  tra.,:i:..    .:   ;'or  <ar... 

The  rat.   of r reruns ion  of  cc::nvr.p--icj.  V   en',   praba. ....   ..•;.;.•<•.••.•.   -• 

iod 1970-1980 v.as  !iu:.i  diacunjed  and  "la.  îv'.:   rLar.tf;   :.ec-a :ar., 

grwth wer o   forecast  ^epxther with the  antici aat«.J.  coat: 

vestrr.c.nt necessary.     A rentier, wac raver,   to   t.he   : ca. . ; • Î 

trice  boin¿-  able  to match  v-orld   aricar 

Grouping of  the  production  of pn:.-ry product 

consideration with  scm-   estimates of ' 

The demand  for pc trccheaioals in 

ie estimo ted   that excluùir.j  tue developed 

for the basic  phytic,   (polyethylene,  PVO,   p, !:.-V~.r,v   ,"<i  T-oly: 

„     4, 4,  „     /-    -p      .  _ : t   '-On 4-1    _ .... 
reaen  c , ' ' <j ,^-  a   0V4.1O   in   • .--'^)    w'-' 

synthetic  aubh-r 335.CCC   tor^  and for d.Wra-t;,   ,'N^   ^.ns   -.••'. 

raten  are hitf:  in  the  region and average a cumulative   o   por cent   iVr  a 

countries. 
Substantial additional  production capacity   >a  required   to  r- e-vci 

11 

, I'C a ' 

• • 1 . "-,/    of     : 

tree I (•.;..:<" a " 

at..i trai   - a-. ' ». i 

t   tranarcrt   ccctr:   irvc}\ 

,,-ic:   :.;   ch.rr1 

' n  the   re i;, i-." 

,"<i   r.ol.; 

,.,,,,  -ri.,-     *i/^        'N ^1'V   (;       ' ' " ' 

l^.l.        '-   'Jl'.. 

in tiie region,   to meet d:-ivand: There   diHOu: ,t  to 1 ,673,riCO 'cnn/y^ar :'- 



li.)/'..--1.."!'!/' 
Fa, a   10 

basic plastica;  460,COC  tons/year for ti 

for synthetic  rubb,r :a:a   3^0,CCO  tcr.s/yca 

, . , ,-    -P    - .-,, nn-''    rrodu." ti 

e  synthetic   ídbia-r,   ?40,0CC tons/year 

tion, SabuU:.U .. 

ror.ti;nur:¡, r<_ ; ian 

developed c-^a'aai 

to be  r.u.'.j'j. 

Finally,    aab 

<--âtimCit<yi   doiaa.d 

oer3   tot-- ther ai \ 

-.-.   OJI  i ir. no ri s  Oì 

ron en.    -S 

r   fi,r  r ,"•• .t:.< 'tie detérjanla.     In aaai- 

,.,},    -,    rf "-.'.ri--. 6 .     However, 

; :tu:r: tr:    a'.d acroeea 

a. . t   alunir: _..,          -11-- l" 

-j"r rç 

V. .   ret.ar. 

. r,   i1 i. v,- 

drau'n up  toi'  et.cu  v.-. 

ÍOV    "lìlC;    , i'i ¡;C *•J-T-l    pia'. 

•vL;   erva  basir:   pò'-lac: 

"•980,   piont  F:::e,   are   pareb-r  of piarla. 

and/or riiarir.,;, pregue ' ion   -'ron  o 

V. evi fifí the   • 

- ¡ . x : "   :"j'c- 

; a/ r-jcuircd vy 

:.f   aerano1 " i *,y  oì   jc:ux ve:' eui -_..-   -••&• 
.   -1  ,    ... *      . •-, e-      f.Vf- 

mined   i:¡ dotai:   aro recommandation:: 

•co  ',^7 

-a-,   paa   '.' a- 

EUROPE  (W5CTÌ 
"'-f   i~"y;Xv'   in production,  ccnsunipticr ana   traer   Oì   tut: 

-   ,      _„ .„. -    ,•..-] r-   -,--i  *":rorf.  ovor   ini;- year^ 

forecaatr;   a"   r!,o dp-ara   ir.   ' 71 

„ovm  anca r   T:a -.- 

^precorra doroa: 

ì.    Eoia-ì-ene,  avri'ii   irto  its  rrineivoì 

oxido, 

ana ota r.. 

ethyl  calende   -:to.) 

2.     Fropyìaaa ,  da/idoa   into   its  tri; 

propylene,  cu.aia,   propyl:.:! 

úpal pe tre- 

:ivO,     «.-n 

:n,d   ler;:eno,  Y-..ay i  ci'.ü end. , 

'.. :.r.'.-:ir  alcoiiolj  ar.u  oad: 

a Trios  were broaen 

.1 ,.-   „p..  .O   u.c. -ti —J.• 

.     ......        .-. -M-,-- '• .-.1-,-. 

ace talca 

i.: ~a '-- » OX'. 

,\, :-,.-rrcpyìtno  rubber;;, 

.  ..       ..-^vra..,; vnltì.   I.Ci"/-- 

POìO,   liaeanpyi   alconcì 

and  Diaa   w acp/1 .at   rriir.o: 
-   •• i ìycoi'inC/ 

xc ne, 

tu trara r  -u A,   . . ;  . 

3.    Butadien-,  divided   into  it:   primipal   tra   ur-..ra ola,   polyautaa 

nitrii'.-.   ni!iif-: .   --a^  rr.ti,^   -a-   - 1- 

p.;Va-.a,ridf: ^ . 
........   1,H,   iti,  .r,;:rli:a    ;rd  p;,es:     eumene,   e-hyitsr.zer.e, 

4.    Bcnpoao, 
1V       .,.      :H„.1a-,-.í,-e     -h1 Prop-; ni:€ re,  naiaic anhydride  ana 

cyolohírapa ,   •:ra-.i,.ia.^'-"|-i    ..!..,. ? 

«bon-une-,  diph-:ayi   pia : , old.prr   yra iiP'Ooar.ent 
Piiture   of poìyostar  fir-re 5.    Para-xp im*,   with sonc discura: on oa  -.ne-   i 

,!    i   +\ ,., ,   -'• .*a ,   >'<    11 l'Tia-ase  of 22  por   '.:r.i. Present  iaaatiaa -.;«-ro taat  tìsrv  .....^l-.   -   ¿- 

.  1067-1070 p.ricd but a r.duciion te U-14 por ceni: per y-.r^r 
per y-air ovor 



í ~~,>0-. 

"bctv „eon 1970 and 197? r,ay become  «evi«-*. 
üi^hinc Pif por-ics ecu-.-. 

o  tue onset  of a quieter p 
-•-,,,   j   f.'-i v" -rs  0:' rapid  • :e 

attributed t 

3Ì0n* -        t.    .. ^P    +ì.f.  -reduelen ~f .-•*.£•./'(r.-.-  ^--;-u 

From  tnc ex.a ^/ ^ ^           _.   ,_.  „,,•-,-.   T; r_.; 

-..-ill reach '2 :.uuif-n   -•—•-,   ...-....-     -• 

butadiene derivativen  '.">-  rr.ilno.i 

ine  ray--*- .,* .     .ir>  _    „.,..     ;<cxa   • 

strewed,     i-   -•-  -<• —  _, ,   .rcauc,:-,.   v.-' 1-   - 
i ,0 -,    -r .   *• '-erre     i-   -•-<-   >•*•"••--  --- 

great significance  ar- '•---••-      t-1 - — ^     ^     ^   ^  ^     ^   ^   .iViì„   ,..   :v,.  r.¡ er 

prcuu^xioi. ^~ 

future* -     .n   ^    MU   ci'i'.'COI' coun*-:.:•,   e: 1 • ?+ 

Because  ci  ti.o  -r^rv.^  —   - _  .,..,„„, :iTÌon  „ì   ' 

U.i'Jìi and Itcrr¡:-ri'.£i,   sa-^- ^   - •- .      ^ _,^        ,-.     ,, 
. ,,..   ,. j.    t'n]     -;;ca.       i--    "-'-'     '^       *"" 

posi^ior:  ci   oach country 
-    ,     -,       r^  countrv  of CCXCCI:  in   *:-   ?-"*OG~   -1 — 

^ìCf     UT'i "1 

ivalr.rl- 
G tage re 

synthoxic rooir. 

vas ¿e£.-.riVc-a.    ^3  fcr   *.:io   -s:- 
•<   i-">rTrr'".''-l     * t  "v" liti   00   b,.j>»    -.-.i.-»    j'-~.' 

in the   ccuntri.s  o.   ^ ^.,..,   *     - ^  rr,..,,.c.. ^  :,  r:-^.t,r   yl^i^:, 

verv sifi.iificr.nt  ccn.ra«   ^   cca^U'ic:-:  •:.   ^--• -  

yntheUc re.x.c co,3ur,pt^n   ^n r. e  ^   -   •• +^   ^^_   ,fVJltru, 

However,   the  predion of  rctrocr.-.r.i.r.i«   -   ^^   •- • 

..-   ,   r-.'-- + —tial  voluto  -a   • V Í - ~'-'c— -  --     ' 
ïugcslavxa will :-ve  r^chrû a „, wh<ch I VC  ,:ì:ì 

1,673,00-   tono  o.   F---^-  -v-   -" 

tona at.d poijrCx.v _-.--    ^t. 

b-:.  ! y 

THE ì:ijì^li:AÌ , .   v._   .     iV>€, v;orM  for :   •> 

The ïliail*  i.:-.=it  region  —  ° — 
i,    •,.—   tre  'i-i\-et   lor   ".no 

1,tí;r  '..T.3   ¿nail   r- 

with  "th«-- world r.arkct. 

The   posi tier,   in  cdCr. c 

-\nd  n'tur;.-   t 

auj;íry  i r.   +'n--   rosier: v¡a^ •ri 1I.-;CUL;.-,'.-, 

by its potrclC'V.m ar.u  T 

and   it3  plar.3   icr   lb ; 

¡r...^  rc;ourcf.->,   it::  cyiKti:-'.   t-. 

tjon,  li  -n V  » 

Summary tables were mado  for 
^.r   the vuole  region,     A-'-*-- 

S(. c t i on  «a: 



n./»',.3';/'cc 
í'.'.:¿'(-- 

,•) •'    •   '1    ' . 

».'.-  rut 

to  include träniert   pcr.sibilitiea, energy   ->.v 

petroleum r< í'merieB. 

The  condurr'.«!   of pc tr.. ridirle-l~  v1"  -' 

1975  -d  'S8C.     :-:.-.3ti:s  «iii  incrrrr,   f: •  - 

210,000   tor:,:   ir   V^O;   2-.-nth.ti-:   rilUr   I>. " 

and p.yr-th.-ti--   MVr--.n   íro-a  U^CCÜ  r,;„   t-    V"< 

A sciare-   v.-.-.  dr-.w.  up   .•...ov.W; V     >T-\. * 

synthetic  f ihre 5  '-.ni  rutb-rc und r^.cr -      : 

coa^ly product-  >«;   197-  :.n« by   V.d« .    Tir.   ^ 

cussed,   creder  <Uv,n  ir.to  :oj:.-r-ç-   -   ?-  >•• 

iifi'-irent piaRtu:,.,,   . ..'-.^  - 

ferent countries v---r.j :-'xt t;:vf-n 

Surest i J.-.r --ore ruu.v f-''"^ 

tions to allow -xri.anp 01' j.roJucts nurd • -•- 

vur.oua terrien'- ir.ctituvs. Action on = r 

i re lud in.-, the -<:'-*1 '"> v\> r 

ticr¿ M' rrriuru.'   ..." '"   - — :" ': 

¡r,¡J,   i)j     ' -/- O    ^14 ......   .1. . 

.     .. ...    *„   vf    , r..  ,--  -a   WJ *ru 
tnis  I:K r..•,-..;-.•'•.   - - • • -l - '    -••-•--*   - 

'•"uiT-'itl/  v>.. tT"?i"_;ir..<-.ic.'!l   corvi .",• j or:    :•• 

zers proauctmi,  :yiEu;¡   ir. -:í;c  huca^  i< - - 

crude  oil r.jcrv^     of  the wor.ci.    r:ie  ^ 

thrrn   (0 per  cent  eu    .!-•-   .-X-^- •••••'•• 

then b'iüeci on  îiuialê  h: -t  e.-u-   .ir,   -- • f 

evaluate  imL.r.   :*:,>r.-3 e; pru.^nrc,   - 

in the  ìt.t't yt'.:^   ""--  .\ctuul 

The erection  o:       jctrcc.icui 

Following fi  f.i'.vn rxurl   t"r.<: 

"di i tv   u:vi   rh.   existence   oí' 

.   .jor. will   mcrccsc be-tucen 

.   .,,-,,,   r',",-'..    ions   in 1975 *o 

'<r   f .•"'••.   "«•' 4(-,rc0  xcns/yer.r 

'   ; ^ >-•'-.•• ,   -.'Olymers. 

• .,   xh.   r ...•.: ci  could rea- 

•   ••-••.   luiurr r.r,rueta vere dis- 

i   ;,:r   *.:>•   n f-.rcnr,   in   -01. =  •--- 

¿ , ,    -„ .      ,.....•..   i.-tc  the dif- 

»   . *   - •>   T,.vv-r, ••   ->T,-|.UC tien. 

. --.   >-,-3^ e.f,.   t.-rit':' rsc-diíic-i-. 

!.;,,„,r. oí q^Uzizi by  th. 

-,        r       ..,-.-    «iicir. J0.1 it vi ' h 

md   inirirov«*- ., 

¡r::u •tr » reauc- 

. • - -   '-I'-'r-rr   . 

-. . • ¡ , • 1 ;..;   r¡ :    r - ". i ? t ci  i c u r 

L"?,.dcr;  f-irtili- 

.: ,v-     *h-.   tl .. est 

•-.   'jrounxed  to 1 ¡urc 

• r -uac XE  Ti*z!iy of 

o"--r   "í :¡o  v.'crl'i.     I 

• :•;:-.!.•• t:o fibres 

k,~ hr-i bet-r.  x'o::vid 

(:r;[ia v.;a;  or-  r;-uur.'à resource- waB  su^ge: 

...    ;   .  ..        — -• i   th- ir   lcrr/r.t.v . í 

...,..-,.-   u.   .— : -   --   *' >.  I ".id If   i;rst  rwirn c« :v:ni 

Second Di-ve ie,::'u-;¡'   i, e- :i-r 

• ,-   ;.'..:..-    Turhet iui'inr   til 

.,-v-.   ,:•   . ¿v. ~*¿á   ::•   re   './.   ^^   r—tl:   of 8 -  U- Kg 

pCt^UCnv !\1U"—o    . •--     .-^-u. , ^ 

Thus  proclnction  ir.   tho  í-.v:..i«  ^-t> ••   ..x-.t  .^.   ^ . 

er r.rd 6-,COU tu-c/year r-yrti-tic  fibres bj   1> 
60,OCO  tons/year  .ynth, tic rubtí 



3.    Country tapers 

ALGERIA ,    , 
 1^,,, rm.,w¿ -Sor rrt0Ur=« of Hc^d r.»i  .»coaa .^rc^c.,. 

had *** *«i'i-d   «  •»« th*   i,.d.strl.li«..o,  .,,:   tl«, -no»,  devoid        •: 

the3e rtsourctc. _ ^ _ 
i    v^4   >•<—i   .-.ti^Hc1   -Lr.rl art   moe'tiy  ü'   -! '   -<-•-••• 

Thus  Bor.c lOZ'.n project ....... 

being i*nple:.eer:ea. ^     ^ „,....,,„,.., 
.     .,. .>,..  r--- "ïî^"^  n*"* s   ar.O'   colile.     >_'-.*-   ^»- '»'^^*- - 

oorption oi   tue   Alearían rerk; t. ^ ^ ^     ^   ^     ,.,•.-. 

nw,r,,v-f.     A Ire rie o:f...red V-"-*-  P3---1"1'  o:   ^-*^—'.> 

developed  and aovclcpir.* coaxing. ^ ^ ^ 
„•...   •,-..<-;-,.-  irto   ali   Gcl.on.òu   o:" ec--ce.-ra : lo^ »....ic. 

Algyrii VJ0.3  s«.ricv.i.->   _c,i\.n-:, 

1)0 of mutual ber.ent  are  is   .aacly    .o  „-U-o. 

of dfevnlopms couulrio. 
Specaal latitate; hr.û boeri creaí,ri   V> se Ivo probi,".*   o:   aarraar   • ... . ^,. 

Algeria r.ppr¿.-c la.eb   —e  > i-i -'-..'-- 

probi ci>s   are..   <•_- • -'•:.   ->-.-•--• — 

GABON t   . . 
ïhor, ,-  actually ne potrcehonical  :a<:u,'cry  but aua.rour   s tua vus h.     . 

made to :..ai> us*, of   au, r^a-u.iy ..^...*—i   - • 
,       -    ,v- T--1-U-   ^ro-   tre reaincry;.    The   products ci.r.corr.^. 

natural  gas ar.á   a ^av;<  rv^a-   . ro... 

were: 

(a)   crudï   prtroieuT- - i-.o ^-l 4-': or.s   -i.   Uc^ 

• ,,,,-< -il    r.f    11)   a     -Olii'    V-"•    , •.O.-v.t   ¿j   j'~-      - t 

•  ihre-.,  year:;   ti^..  r.apf.r:! 
rate   ci   ccrenj-i- ."^n;, 

:? _  ICO,CCO   tor.s/v...-r.   In  *\-:o or 

\ 

(b)  heavy-  r-.s i:<: 

vfould ot-rtamly bc douL-it-., 
,   . .        .       i    ..- .-       9   ^í<"¡ r " 1 11 o T.  -t."   t,:.w.rir   '. ' ''"> '.-'- 
ley   rest* .CJ   *-•>   >• - - ••*  —   '.' 

.   i,.,.i   ,-i        ïi-r*^'i .    tin. re   ehoula gac  calecía:'i '-im '-- - •    *w   : 

obtained t,y d-u.:^     .'^-   ••-- 
^  -nly  ^'"ï i.'iiU'jr.  heve  b,.on ccr.:,vrciai.l¿o.i. 

o: i. 

~one>a< r»e 

Pro je 

of 44Ö rail lion re'  er 

•cte  foreseen were the  use  of natural gas for  the  product^:; 
.:.! e | 

f* 

fr     *" 
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Of urea and sy nthctic  fibre for textile 

,->  _ 60'?  tons per day  of ...-.n,onia., 
7 00 tenn  per day of uree. 

Ammoni', anu   -  •-        _       ^  ^     ^   __ ^  , ^ ^^ (ust 40 

nvcstncntiooH —^  oí" ¿-  '-»* tl'-   P¿-->.        '  

•j-..,r:..,-lrbor.(i^thorlr.r.-a,3). 

1 1 h'./.i  CÍA  ri":*"-í;   '/--'i 

.fi Econome 

Ammoni". an;i   -JT 

Inv 

million)    ?roc. 

St^^lc    ¿..yatn. ti:   fi^rc 

Investnent  ,11   t.:i     -riti   '- 

icr.tc.V_i  to   tr.r.a   Oì   tut   *.*.: 

Studies   tr   V:.  jn" •-' -'-t-v.: 

(a)      Uf-'-    oì    -   ^^ ' 

snail   LI^S   ;.^"Gci:.^-i wiv.s  a 

(h)     use  of   -finia;; r.cidues  1er 

1,     Í ;n   '\'T¡   to»-:ì/V<-'-'-T   i:; 

putrei :-.<¿', co/--.   {^>,-^J   *    --/ 

•    ,.    „ +   Ï,'-    '"   th-     Ca^erocr-S/. 

The probi,-3  art   -.ir.it-ticn of rr:arka.t  -, 

•technicians. 

£. niilicn)« H«"'-riíot or- 

/.frica. 

fracì.:o-.i   ior 
„.rif,-   of  solvents  in  th.: 

«_   T.rr--..c-.ion of o/r^'-Uc determents 

 ,r,i  v fJfJeinh - elc-ctrclyois 

if capitel  :.nd Gabon-se 

IIOUCGCO 

Putrr.?r< 

oe troc h brn 1er. 

.. 3lí.n*   .... ;íoror.-o.     The   coiiaur.ptieri of 

• t  r;- .;-. v.r:rC   -/   incar-iaoe  (200 per 
, ;   , .iCU- tries wtr^  not 

-<-,<rts  '.'as  characterir-à 

ieri an : 
cent DctHctr. 

producto)   amount-à -...rtu.-.lly tr 30 -:1.1er.<K ^oly,?t,rs)   .-»ac- 

A pro 'oc -   J. •-.''   &x u^u.— "o "•• 

°nüi''1  :":tl0r*                 j        +.      T_ . ..   iri ... - ltion of  P,troch-.icalS  mdu- 
fficuiti-s ..r.c-.ur.turod m tut-   i -   ^   i~-  

under consci .ratior 

Di 

strio3 w^ru rv.':. :.»' others: 
>,..,  r-f  -,,,-Hïf   technicians; 

- thu  lach oí   s.uiaen- ruu rr^ + .,T,^;£  -dciptec 

to  locr..'   "crd:t;o::3. 

UfUlJO Í-..OUÍU  •:• It- í'orocc; 

„  + 'n 
clviT,-.   tv.-.nc   xv;o difi'icuixios by stiwyi^   .-,- 

of  r-n   ir.atitut.  for  ti.v,   traini^ of  sît-cir.-.- 

1 of pU-to-0 m«-, variai. 
•-u' n • -i.,  r-f --. ••* ' en iï. horocco 

,   .     ,    ,^;-r.    ».•   .if a research c^nxru :or  t.u   -.ri- 

T x . - i  ">M-I ^" int' ror.si.ruc -ion. to agricultor,    -i-.-x  ,-1^1-ë -J* 

NIGERIA 

As  th 
n *•  ir-n-   -ic-i   ^.duLtry  in ïïigeria, 

id o was,   at the muir.-.   ,   no  Futro,,,   ic-  
;.hw per' 



J--"/ • -y-" 

„„ oriented xo captasi«"* ^- ,,,;isuc.:l • 
.  4',v + ,n;(.r3, pharrr.acwu-ticax-, .-..-- ._„.•-.. 

historical basir and proj--c-.cn. •--:-. ?-/-• 

^v, — 

,    C".1 

Oïl 

and naturai   ga¿>, 
ou,   eu: tixò   -.i.l   -.r , :c::'> 

. r-n,-. _- — 

and naturai   fca*,   — .-,..-.•.   lU.r. • 

tation of IVO  -apeuré   T.-  >  ,,,„,,;_ 

da and KG,  K^--1 _ ^     )r,  ,   k;    rr:- 
„„„.-ir!   r,-'L   il".    '-.--II     :'>-•.'-  •--•'- 

prosateti", v;cri- : — "-1—   -                               ^   _^         --v;i-ï   ,:.    
r 

^onoible data wh.ro such ^<V--c-   '"-:" ' _'_'^    ; 

.,    r--   - -•'      1     •"' .      I •    '  ''*•     "•'••-       '    "" 

wero ar.ai.j'-t---' ^       ^    ,....,.   ...   ... 

_ -A', . ^-  ":t"> t !   irr. **i'.-uî   v "u ., 

"T'u"- , +„       n.  -   T-nr  *r.o,u   -i »n  
ducs,  capici  r.qu,r.a,a^,   ..--^     ^ ^  ..-,v*ii-arent  .i — 

which ver* required xo -noour :.,,   •-  -."*  - 

BUKÎ'À 

c au. 

-i,    i-r-V 

1.,- 

-. c. r 

.-1 

i.-„vi;,;; 

v-_-,ir:.   an   • .' 

.   ,„-.    - .TTC.' ..^ il-t".    .   '""'::X    r" 

o^se^'t position -   Ve'   ' ' . _  .._     ...,+v.   ,, 
- -   - -r "  1C + 1 C:   in      i :1^ •      ••   • ""   " "" 

clty wat«  to follow i.-,  oí1« 

plus ot   ^0,t^^   -'—• ^ ___     ,^to 

1  ni Ilion tons capacity ü> -'-: -• 

naphtha ther. v.-.s '.--ti • 

Plano for d.vcl^^ _        ,.,lV„tl,Cou      . 

(a)     intensiv,   marcii rcr  c^^^^            ^^    ,e!,lh,fr  r/.- 

..   „-'   -^  1^0 .£•*      "•''-•!•:•   '' 
Tot-1  ícrtilii.r r<^i;^n»  ..->.-,       ,  .-  ¡ ,.VÍ. ; 

beco.T.3  ncce->-.y _   ^       ,^  ., r-u-j  fornii-'—   £ -* 

i.e.  1S70  ^o   ^í5   i« 1   :¿ -00   tCi:C'"i:^V.Ï"v: "tr,   .U  ,vt(!:t   .-:   ^ ,<*•'• 
(b)    aphtha vauch -..ill   o.con,     v.... -    ^ ^ ^ 

,-^  -,    ••-< ,i   -r  pat    ^p       '   --•   ' rv Tirr voir VíCIíJ   I-'-   --'- • ^ ...-. ]   "-, u. 
i/*'i J -,v. ?   i(• •._; -.;  ter.-   i •->    • •'   • 

-¡Ci.     --"•"'• 

which 2C,GCC   J.c-   --  x----v ^     ,r-cr-o;":.''l. 
-+Ì-   -o^a production ''MU-^^  'ícai,> 

ûjid caustic   sou- *^u 

-v^u  Vad been no conccnxraWa   th^u    t--   

*   -i   o       Tro   attitude  !-£"-   c--:- 

of potential"  it woula  A-./V.  o.er. 

E,;. ;--,{ Pt 
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industry,  nor»; particularly  synthetic floran aro pl .-íctica. 

Two major  s + rpr? could he  hi?hl:,;hted  in   the pr-trol-íun  naaa.try: 

-i-.ent  of   ihe  f4rct  Government  cwifcd  r.e+.roloan refinery  ts (a)  The ent';bii3! 
„_^,-Jr, .   * r 

mc¿t   the  country'- e:-ir<-   domestic  caaandc  of   p.. tropas  p: 

(o\ TV,. !i:,,;o^  creation of an a,a.o:,xa pi v.-.t   for ¡n-.nuf-cio of urea fron: 

.1.     ,   *••:.,-»-.      TV. •• .••   ",-i-.;*   . •'•   ,-)r,'r>:,¡>¿  to ."0  into prodac— cheiiiicüi  naprina  iro:.i  the r-ixriury.     -..--       -   -•>-.-'--   - 

ïion t/y   !?{.     <°     •'--   '••••'• o-nu-iy  o   a—..   ........ 

Pir.:.a  a''-   al;o afoot  to   in  tal  a 1C.GG0  rr.   arto    ..--•- 

.0,000 motric   tor... e^lpkur  extraction pi,a"t bp   *'^   -"-  &r 

ÜJUJ      A O..    <• 1 i --<  *--   -1 ' 

^"~ »-.     -^v./",*•- '¡ r pi 

•.'}. countries 

effectively utiiieua   the bett available- 

ditio.i.     In  i  s.-vll   .-.our. try   lik.  erpica  a;th  i 

leur, renn rv   aìraa.G  aace   "to yield   :!e.   reef'-a 

for  a country   ili   Ceylon was nox  to catch up   ,;rt:,   irtuatraa. \z< 

the development ara  -oneratici of new   ECCM. vl :,;; hit   .t  aa;; acre a question  ci 

\ .    "cr  each   ^arpóse  -md con- 

., .vu: :.l   re.: JU; : :o ,   ta;  petro— 

Pu"  P~r  both  pnaary a-.a   SL- 

joralrry  nroeeeit;.     At.  a  ih^ut  otop  it vr r    i    •       -  e   ?:o  rtai i ta a.   : tr.i-:;i:\-'.~ 

plants   ../;.   pr< aaaaca^icn  of  innova   -i—oP.ctar*   :o   jia-   a'^,   -h:ch ua, 

an   induí! ci'.y < rovai.i: rRpidpv. 

In CVvloi;,   :~.o!-:   .")!   casual,   a confia.u   la..:  nara.t,   ica   ;riccd competi- 

tion fren  m; aiy   ia.u: trialx^d   ~,ountr L.;r.  aa  a  lac!,  of   technical   "know-hev;'' 

and  personnel   ar,  ir,.on¿ the.  nany  obstacle  to cocí-ai a,ta,   ir. establiehina 

a pctrocheaaoa'   industry. 

I_!«,BIAL 

Tho  earl ita' history of the development  of the  petrochemical  induitry  :n 

Indi", and   the   present position had be«n elaborated.     The   result of  t.io  miti-tj. 

planning  and  la a-  brouipht  forth  in details.     '!:•    .etiila   oi    ;he  first pot-cche- 

r.'.ical complex   aroutu* tve reimoner;  l.a  torn«  ty   -; t ^   >-»-  -• -  •--   - —^    ---     •    - 

nent.d  co:an:ap of  two crwki.ru and Ga; nrda-r,   products,   .: iko polyatla-lea-, 

polya:yr-.-iv-.,   i'VC,  poiyenter  fibre,   solvent;;   (a-.-- t-orv*.,   beisene.  U'tanol,   etc;, 

pliisticiz. rj,   aaara   in-arnodiaten,   i:k     phav..;.c  a^^aa.P,,   ph..i:oi,   ^-er.ryi 

acxanol,   .te.    .ï.l  ti,    fertilizer plant  alorf-  vPu  ci methanol   ¿nit,   a careen  bl 

black unit etc,  had   been  furnished. 

TV>  '--cu.'-r  ->tu;tioa r.f   •>.•   sima! t e>;a- a,veiopr^ent   of organic  c ':i~ 

cal   industrie,  fro.;. difî\rtnt  ^cure-a;   : :,   I:\i-a ha!   been  »wreoyed.     A cea^oix- 

dated chart  a.iva1¿ defila  of chcrmcalu known co-aoniy  an pctvochc-icalr  :  a 



•r.        ' '    "7 
iV.£C   • í 

,    -ii-,r,   -J,   -»  • -  ' •;.    '.; i    '• i--- - -   i • 
,,-,-M.  córate   tdbKs  ür;jiv   -••- 

been presented alón« vri a, „**<- _   ^   „^„,,„1, ,t~; 
•     1       wio^ wp-e also borne pro^c-,..   --•>• 4__ 

chemicals,  win er. ••-->- _ ^ _  lc._r,V;-:  -,r   u .13    ••••-   •'-  

in  icio-   of the   futuro piarme   -^   - '    ^   ".7v-WY,  :-rñ   V?-'Ci- 
.       .   _,_,, • ,;1f    estimated  der-rr..   P"-t;r!"-       J'      " "'     ; , .   „ -1 

been £iven .¿iot.<, ..->.. ^^   ^   ^   ^    ....¡.cal   r ,-:•:,>:    t-     v"   " 

The  positiva r^rt.:^:  t ^     ., — -- ^   ^   ^ -.,.;,.->:,.    A iba;  <<f U
- 

„ ^^mr-H   -.  r.r,Vi:r:'W-rS» ra: -;-'-J-.-   '" ,w _ 7-,-,-v    rWh'dic  "'".any area rcux.^ «--  ---• .v     -,   ,, : , — -•.;•.;:: >.,..;   --A?  .-- 

dride plani  ba.ed en orU.o-x.^n.,   a-v^ .-- ^^ ^   ^.,,.^..0,   w,re   andar 
^1-.-! + -^      ""Gl ,''-'3t'^r «»'•*!" 

project*,  xi-   —t _    ,.1..,--t. 1..-1Ï-  ..-.-  ^;ir- ",;-°  
1   ,h-   «,.ct basad  on  eviene t^-a'-' 

erection and   -h.-  — —  ^ ..       rL-a.>:>ry. ha 'i 

completion within th.   nox. :'--.   < ~ -1     _ ^ ^ 

complex  IT: SUGI- n -W   - - _ , ,;,    ,_d   ' 
v,-   h  H   o- uaohr  imal.-ntation unti. cu,. .   •• -   • •• 

-      ,,.,-,     f^.p  this -:ro.;C,ct.    Th    co- 
bas ic cr.o: uai^  '•- 

<-.:.ii   - 

:.„ trucU'ri   ''or 

. >aah   í'c 

„  of   h.a  al 

::,ini;-.vi by 

\à   to  cate: 
1 s.  : 'y  "- .-r-.r-.  n a  "

V
 • r"~' 

<iv   i.f:tr.- 

¡vid-i :.*; 

'*.'.. c 

M-r.uvct u1 icalr   '^>- 

vital   int,v«.^:v.tcE  fer sn^--   —^  ^ ;" 

.tion  ir diifcrrrt  ^. - 0-   t.. 

cf p3antic  poiy--ro ar.a  ... 

stielen mar.uiac .ur^nt  1- ^       ..T,^-^-,/0r   o^h'r cenvf-^^   - 

An iai;a bac b^cn  :,,- t ^_   _ ( ^ ,>>f,r,.,     These w-rc   not  1-K   -. 
r  Twin   1 ^ kt-   parOw:ú ,   r...i"- • 

different parts of Inaia --%^ ^ 

to rnat^naliz,   .arUcr  than  19(> ^ n}+,.c£Uioua  f.-r-U^r- 
^ *,. , «r. .,,nt and futur,- po-^^^ - 

A pic tur', oí ti:d pr^ov-i- 

based on nau.tlw .--^ •'• t ^  ^ ^ ^  ^  ^_ _; ^ ^., ,_ ^n,;r-,. .- 

The spécial f-.-at-TtC of pc*.rccrv.      -^ ^ ^ ^^ -_r :..-.. .-:.,: four.-' r'-  -" cn 

atraints m their ó vJcp.r.t pr^^- 

stressed and .labora ted. 3£6u    t-Uiu ,,      4    + r (« t.  r 
,       . -t-v, •    ot •:',.i:-..'r-1--- *-   •'    -•-••• 

¿r i   in-tiToiVt.   natu i -1 -*•'    "; 

The  cantai   int(.r.  ^V:X\LJL I 

!c.:/)   th..   c--,V-^-*;- 

i.T — 
A   <-- •      -oa.rlc-Jt b«.caußu  oí    -di- 

velV  1-rpí- na-d e-conOMÍc  uaits,   ,h-.-   r- •-.   • ,..,.^ri ,Aa>-   h',-!   '-'    ¡- 

dependent aa'.urc ox  do,- -• 

brought  forward. _ _      , f   ,. . r  v,viL,:try  in       • • ' °i 
1,1   r-  ..««-oci-tod with  tha  î'-'-"-

10
-"""'     '" .     .    „,; 

Thi-  Frobli'n ^ ,     ox-, r :!<•'-"-doria.'; 

countries liK     i^--^ —°   ' .    4, _  r.ountry 0an effer  ^'- ' • l ' 

had ten put  forwara.    -no -  - ^     ^      ^^  ^^^ ; ^ttd ,,nd ,. 

because oï her accuirw axocri.n.e  1,   — 

./,;<, 
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of assistance that UNIDO can offer to this country had been indicated. 

IRAN 

vast resources of pstroc hemical feed stocks at very lev; prices v;erc «avail« 

able i:¡ Ira.*-.. 

IL was dePir-.Mc  to utilice  the^e >»alv.:>blr national resources in plants 

r.f economa  ::;•,   to rket  tht.   local demands and  tc   market a'.road,   at acapat:.-i/e 

-jrices.   the-  'yjt;.-'.<t of   vAo units which v/ere  ï:v.rp:v>a   i:;  the   '.n.Vrnal eYrranis. 

To be able to achieve ^ns, a policy of ferrati-n of joinL. ventures vith 

foreign par .nera having this necescary technical and financial aualif acaticnc 

and access   to vaneas narkets of the  region cr  the  world hau beer, adapted. 

Iran's  local r.ark.-t potential  ar.d Iran's  faveur a J. e ceccraehical  P"c::i- 

mity in potential  foreign markets ea»i of Sue3  and availability cf rd-.iiled 

personnel,   mfratairuc iure,   suitable  xoed  stock:;,   cccacmic and   Hnaneaal  ntabl- 

et?,  v^r- *•; «o r.air. ronron fer adopting the pel icy state G  above 

Tía: availability cf r.any advantage? and b^nofi.s t;> •putei1'.icl inventerò 

has accelera-* d th¿ implementation cf the policy adopte-, ¿s;-- of tlie.se ad- 

vantages and benefits were as follov.'o: 

- the  L;:w of th. Attraction &nd Protection of Foreijpi Capital; 

- the  «et concernint; the Development of Petrochemical   Inaucnries  in Iran; 

- the Direct Taxation Act; 

- exemption fren all cus ten duties,   taxer,  and  other charges and payments 

on all   importe  rtcuired for  the  construction  and operation cf the coir.ple:»:; 

- x'ree convertibility  ar.d  transfer  of local currencies and  fcrei£¡r. ex- 

changes of  Lhe   joint venturea and  free establishment of bank account e 

in Iran and abroad; 

- assurance oi   che  auj yij uf   »he iteceli, -ry ra 'aterí alc* t" +.V»*.   loirit 

ventures; 

- opecial provisions giving the joint venture  the right to conduct and 

manage all production,  transportation and other operations of the 

complex; 

- financing of the projects which vma done with the help of Iranian 

Government through ite agency called Plan Organisation. 

Iran hrd  successfully  established and completed,  three petrociieuxcal com- 

plexes within a U^JUí of  Ihr we y^ars usin¿ the  policy described above.    The 



j. i   TM" ">•• "" 'ion dollars. 
total cost of these three compiles exceed   ...    = — ^ 

Iran would welcome auy icrexgn inv^^-r v.-     --~"" ^' ^^ 

*     ,,,+v   >i- tinned   FetrocLcavcaí   >''.'-•    -: V   ^' partieipate with ¿i^ion,.! 
„v.   +v. -    r'.-.rt    -r-''tr.di-.d   ta    ' projects Bhovm Oh   ..^  c.~r     -t 

Iran <.:..uld  also wtlcu^ 'AH'O'c •"-'-">*:^ 

voters  aad would appr^iat. any  mJp *:.:.-•. 
i ; 

>;   rot. 

thlc   : 

:•."„ -•;"?   to 

lT,í'    t',.ase 

¡;tir.l   t*>- 

•• .-,T"-JCt . 

Pive years national development 1^>-«w. 

Development of agro-orie^ed  uvi^tn-   • 

nhasized. , ,   . 
Private participation encourue!/i:-.   ^ 

Present status 

- >• ,;;i:..U   on   fc&d r.ro-aue 

(•:cr.\rr.  Tr 

j'Type  of plant 
• t...    -o, 

exist in;: 

»¡fertilizers 

IposticidcG 

toynthctic fibres 

iLPG and carben black 
i 

»detergent 

¡plastics 

1 

1* 
¿ 

2** 

2** 

•    prasnetiy not op^ratm^, 

** using inserted raw materials 

Prospects 

Tau material 

labour 

favcurab? c 

, + -. r» \ • in "inr-   nrüCli-H,   hou ,_,r  t,r:'.i i'.j ' 

re av..-: 

capital 

Present 

low domestic marl- 

Bupr!«--"»'-'1'"'-1 cy 
for«. 3-ai  lr.vf.ytr>-r.tt; 

Present problema- +  ^       ,rt>-^o--  -'   v.r.¡"ras 
*et,   litiited domestic   cap:-a,,   c-i  ^ 

„ ,4 T.~r n*•   -n"   1 v*'i tvÀ  nucí 1 a  u .. •'• 3- T. -•• 
especially tran.rorte.i-n •* ^ «*•-*  

»,u.r<- 
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UNIDO assistance expects 
- to draw up r. r.arket clan for future development of petrochemical indu- 

-, -.   . ,„„i   i«!v   ->T-,(-<Z iiirvf'V in Indonesio. •tries by carrying cut national   pe .rocner.ical   .r.uu   J.cs ~ur,-> 

(preferably as  scon :-B pens.-.ble); 
- mv.etnent promotion lu petr,cl^r,ical  industries amonr potential  inve- 

stors; 
- trinine of sports  in prc-invesxmont studies ard project evalione. 

MALAYSIA 

Present position 

The recovery of sulphur and its utilization m the manufacturo of sulphuric 

acid, «nnoniiüT. sulphate fertilized aid ayr.thctic detorßenw was already in 

existence. 
Similarly tho manufacture of armenia, nitric acid and nitrogenous» ferti- 

liser, .'rom raw ir^t.,r t-Is. of petroled conreos had also been established. 

Prosp^ctr. cf d-.velcpnxr.t 
„. j.       • i     ^..f.-+urd'""-  n1"  ".-rtaii.  varieties   of carbon Oi.ncl:, Thti  petrocn.'i icii  r,r_nui ;.c tui e- _o   o_    "Ulul- a 

~„ ,--,-i-.,--. - i,- p —-1 ivi "   "plvvor: l :.rKÎVi3'try,  clicyj 
pVstics,   r-vntrs tic  -XI.OUìVUJ  J.^   U,Ií^»„.  O    ^ 0  .   - 
r~ »     - A .,..-j. 

r.    „„   .,ti,,t       -.r.<   itl-vK^  could  no,   ce accural •..,   »O-1-'-"' aryl hyuronnrcon^, cc^-,yic-ne      ..m. •-•..<..,/---*- 

at  thio  st-^c.    ^,iu«  -rvcyc wer, r^s.iry on  tiu   podici* ¿ro,th cf ^ 
u«,..    ,••• n-niir       ^v T'I'I*"'ï  a cernei.. »e 

duBtries   that will  be  ronain-ro  oi    t.,e  aaov«  ^'—-"-1-"     *-LI.^ 

v   T   *       r   .,..  „    ^t i   tr  lr  uiif--rtr-1 en   m collaboration ^ltr. sect,   tcr-inn feasibility atuuy  n-cde-i  tc  ^  w--11-''1- 
,    .. .,.+   _,,.„,    --'.,„   tûrrv.'-.Cc   th;;  retrcchenical experts beion.  concreto  st.^s i¿...e    - ..,w.   "a'x,f-1"- * 

muu'j «ry i 

PAKISTAN 
P,troea„ucal   in.u.try had or.l,   marie  a beginning    Th,   easting capac:ty 

was  United  to  on, ST.-ìH PVC plant based  on parted  calciun carbide,   one poly- 

ethylene  ,-nt ba:,:d on xr.diñcnou«  n.oins.ec and   Wo ur,-. fomlldenyde  plant, 

based on   indigenous uixa and  imported iorr/.ldeL;/dc. 

Proven fens  r.serv.c wer,  V, million  OUJIC   :L«I  m Wta w lak^taa ¿;-.i 1C 

'< i -   • ". -,  \ ,,)  tr,  t'-^-r horn unid onlv to maxe  ni— 
million cuoic  f »<..•!.  m t-'-^  i ...lfjv.a.    u. o 

trogenous  fatili-„r.:   and  ac  fuel   for power generation.     In East Pakistan,   a 

scheme  coating U53?CC «ill ion  fer ,aKin¿- r-r year PVC   (,C,CüC  tone),   acrylc- 

nitnle   stapL   (1.V«J  tona),   a-ryloratr, le  filant   U.OCO tone),  pcly^hyir- 

methacrylate  (4.0CC   tons),  caustic  socia  (42,CIO  tons),  bleach powder   . 



(1,000 tons),  methanol  (37.COO tone),  am-onn.»  nud.hat^ ?•>.*<    - 

(320,000 to.s),   and surplus acetylene   O A*'  ^'   "  '   " 

the  Covernraüat, 
T.    _ -,   -,   av-i'ni|     r.    ! ', : tv  0.'    ...   '        •     ..-•••• 

I:, w, -.^ p-kintan,  v-hero c. 3i^-,~u  -. • 

the roiiuT-s,   a s^,-..^  .0.  wr..... ^ ^ 
      j 1 .,.    uri-,'"' '     >•    CeU'-. i   -'    • 

-tv,    f,r"t  n^--"-^ v;.iîî  "urr.-.i.ty ai • ••- in  tiv- l-iai p.-i—^- ^ ,.,/,... 

The main prou.ee .r. .../.- •_, 

(1S,CC0  to.13;,  yciyrre^^v   u-,   - 

benone   (5.CG0   to,.3)r.r.4   7: nyi --e-e:e   -n» 

?h¿  cv.pr.citir.? -.;c ^  hi; h.-r   * <-"   ee.: 

was envisaged  tout.U.e  cecity.    ''- •-•-•- 

demand  to brini: ácwn  production cor.-,::  ae. 

would grow  fast once domestic produet;,^ 

j   *•-.*.   •»•>,     i-ri   UK--   erodiate   Id.-;  v:vr'- demand for   tiiu  -~ea   •"> -  - 

packing f-^-- •—"'>   -x-v 

1    ,Mi..„„  synth.-tic  fibra e ¿ri  eyrae -'' 

Despite  •ivaii-'bi-liV  cf r'~w ir'tcr! ' 

1,000 cubic   ftet of  g^.   ir- "-at  Paaete.. 

i   ,, ,-•  .,..*«rni -ai cri  india; try  re 

for high capacities  and  coreaquent í,-í 

market,  apart from  trr.cl-iionai bctU 

Any assiataarc  the UWIUO could  ^ive e 

ke;s and possibility cf  lone term ror.tr:-- 

COiHC » 

PHILIP* IÎX3 

< .. \-" 

eu: 

II-s' ¡ • 

,a 

1   I 

e entretele 

>",.,-  i.f.     ill- ex    '"' 

a/  -i i y 

uí'i'tae^   .aedi 

ané1  ccns'^i-i---1 

t,   wit.      -¡i  '- rî: 

  , j   ^nr--n>-  •"   fi«  rr;-.ne)'acture 
The I-hiliprines had aavanccd  mr^v   ...    ^       ^^       u ;:v-  ,,,;    •...>.»,; 

finished products  from petrochemical     reaaet  raw  ,-dei 1,......   ^    ^    , . ; . , y. .   r 

into  the  fusibility of  settle   •?  '• '^" '" ;: * '    ' 

of basic  raw morirla  entered or. a na"   tee cr ,. 
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thresh th,. Board of  Invents  which 1;.  ter.,  aai^ t -• -- ^  ^ 

Cor^ittec  composed of members  fror;  ta,  -ru<--1-"    --    ' '     '' 

,-H 
... -1   •    s 
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AZERBAIJAN SOVIET  SOCIALIST REPUBLIC  (AZS3K) 

Tho foundation  cf the petrochemical  industry of Aderbai Jar. «« laid in 

the 1920'c.     ^tcnaive develara of petrochemical  science  and industry happed 

in  th.. '-WO -1960's.    The-  necessity for the  construction of  initial crude  oil 

distill-.tion units h^ing a capacity of 6 to 10 million tons  per y.ar had boor. 

shown 1P the only v,ay BO that      . ail  the rnam succeeding potrcchcnical procès- 

ccn bo supplied with raw materials. 

During the  last two decades,  extensive  investigations   into "¿ho pyrosis  of 

oil " cr.d casmShead ¿ases,  middle  and heavy petroleum 

distillates had been conduced;   a new improved pyrolysis  technology as w3ll as 

new integrated  scheme for the utilisation of ell pyrolysis  products  had boon 

elaborated.    Tho  results of these instigation had found wide comercial 

amplication. 

the technology for  the production of high-P^ity ethylene and propylene 

had been developed;   on the basis  of these  products  large-scale proceden  aimed 

at th., production  -f powers  and other valable  ^ct-ochu^ical  product-   ara   cc-n 

elaborated,   for   in.—.nee,  direct euglene  hydration. 

Important  studies had been performed   in Az-baijari airbed at further deve- 

lopment of  the   synthetic  rubber industry  (production of butilene and isoprene 

by catalvtic dühydrofionr.tion  of oil processine gas.s,  develops of the   techno- 

logy for et^lene-rropylene rubber production,   elaboration  of oxidative  dehydro- 

genation procaces). 

Azerbai;.an's  scientists had carried out interesting  inveetigaticns  on 

hydrocarbon oxidation and oxidative armonolysis  (production  of acrolein,   rr.aleic 

and phthalic  ariiydndes,  ethylene  and  propylene  oxides,   acrylonitnlec  etc). 

The production of chioro-organic compound-  proved  to be  one  ot the key 

trends m Azei jaijarv s pe i.i'oei:fci-.iiet*.i   ìIì— u^-ij« 

One of  the   new   trends  in  the works  of Azerbaijan's  scientists vas   to  obtain 

polymeric materials  (elaboration of a no« ordinal  technology for Polyethylene 

production usin£  oxidation catalysts). 

ÇE^OSUA'ArXA 

The firet petrochemical production was started in I>b1 after the l&rgo- 

scale inoort of crude oil from the USSR.stwtod. *At tm, present time, crude 

oil and natural  ëas corning by pipeline   provided' the raw material besis  for  the 
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petrochemical  industry. 

The productor, of patread-úcaiñ  in roce; 

bar.ic ¿-roups:   procucxioi 

downstream  pc\roc:~aaacal 

and stvrene,   <. thylor,*cxid 

, of  oUfir.r,  in 

:"-ci  ;;ly-:o 

cvjr.cne-phe.iol and  ?~lyp:vpy ica«: 

fron   'he C„-fraction and us:d  ; 

. th 

c:-.c-r.\ -.-h   . .  ->r¿ 

.".or. 

arcraaticr.   fror pa trci*uin us--  ai-: a:v     -•>- 

for cthyiboii-vr.c -^  aua,c.a,   asolaci: on.   ;'-•- 

fron niy^à xylene;   -yrith- t,m  ,/no  nro-r-o ta- 

tuai cc-orcducticn of axd ;y lora-  urina; n:a...: 

To cover raw materials   for products.. 

tho  future  period ao   to IÇoO,   il  .a uid   L*:   : 

co-operation vat], afnindnouriny cnir.tr IOü , 

pacity of  2C0,C0d-  'a    «f:'.,"00   :".-   pa." y   " •" 

exiniirr; unito,     aa; P-   a::;  '•J'—1-  o«--   -i'--"-- • 

vii^'lchlcride,   v;.;./ìao. w,.  ,    a. y'-"--! -a.-,:, '-' - 

on  ethyltnt;  and   propyl?, i.o  :'t
::i^s:.vvv- 

A now  eremitic  raoevnry  p.uar.t nan  --i- 

dealkylation of xciutne.     ranzón;,   wcuia   tn 

lr.ctam. 

The   production of armonia aoulü  oc  o 

in comparison •.•nil. today ' y  ri'ri-J •'-'-• i   ,--' 

partial  oxidation e;'  f-uuï   cai. 

An importent part of  -acicii: ^ . 

Czechoslovakia war. ¿,.-vclo?v.-d,  tnrrim-Lr-.d  ara 

tutos and  oonnaraon.     i---  ..—----   —1-     •> 

ei^n licenced Par:;ci»n:ucal   ?rcc<sr.os an   o>i 

cthbnol  and PVC vreduction,   ntyr:mc- and  poly.: 

(»Vt:n- 

'•-, .1 "1 

'•:      lì. 

va irai.'; . or 

i..:.or:ir-.t:'.•=• 

va. p. "  ;.   oa— 

- an tier 

::,; . la a    br ~ 

• vj. , -,  :   ^:i\ ^r>.cttr .1  now  inciu-iinr 

anna  ;or  ida  production of capro- 

tt:D_    ï !i    TU'-     Udirlo    r ^ erica  th tV.ieS 

"i--:orrr.i oi na, tarai   'cas er 

on t rocana. -a_   .an-.J  a. »«-••",,< • *• <-, "  1 tOO 

aacni-ci  by   ^zochoslcvak.  ira 

cessing développât dad  been 

polystyrene. 

"art:  pra.aic •. 10 

:   cf  da   rul.b 

or:  -.to.     Pro— 

ara:   ir'TI 
.;'.'J . ; J.^ V: 

FOUUO 

The utilisation of pttrochei,ical  r.v..- 

On the na^iral  gas basis several   . !•-. 

.tcrial   caDio  arid  started  in 

•f  -n::;cr.i-, for r-rc; UC no 
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a*d acetylene hcd been built.    Due tc the  investment already finished and in 

the curse of bringing on otrea, the predion would attain 7,000 xcn2/day xn 

1973. 
On the crudo  oil.basis,   -J«, refining and  p,troch,mical  procerus had  beer 

developed. 
•    , *„ n „iiiini  tni-Arr-r   - r   19óc.? and would attain Refinery capacity nad riser.   ,o 7 Million  to.lJ/,,-—r  _..    ^. 

a foresten lovol   of  13.5 million tons/y^ar before   197b« 

Ti-.e  firs*  orwll   plant  for naphtha  3toamcracKinê was  pvt   into erratica  in 

1Q67 am the production of pojye xlryl.no,   ethylbensone,   cu^e,- ph.nol and ace- 

tone vac started. 
ti       i   i.£<.„„. ..-«-, M + 'i^'fif"   fev +'-\& ntuiufacturo  of Diil  icr The xylenes  iron the platform: «tro  aXii^cc -<-i    -i- 

production of polyester fibres. 
On the   cum of 1970/1971,  the production cf basic olefin, would reach only 

100,000 tcrs/y.ar of ethylene and 50-60,000 xons/yc-ar of propyls.    The  pro- 

duction of butadiene would be of 7C-75.COO -cna/year  (mainly fro* Ksr/irj" ^  . - 

cess). 
I:i  th, next five year pl^ after  1970,   a nev;   s'^eraokin,' plant  of^ 

capacity of 200-300,000 ions/year of ethylene had  to be onecía.    After   -f.O, 

a second cracking plant cf the sane capacity. 
In the  planncu development cf p^trochc;: ical  producta   the priority trou^  L' 

+ -   n(l1,r^'in, -i—tics    3-rt'r-tic  fibres,  various  resins and nev; hind-; given to poiyciOj my ^^.t.o oie^,  o,_, i.----v-^^ T 

of synthetic  rubber. 

ROMANIA 
I« accordance with th« two raw material sources, methane and petroleum 

products, one can distinguish in the petroca^ical industry cf -.he F.omaniui 

Socialist Republic   (RSU)  two ,am Unes  of development:   one part of  the  pexre- 

,..--• ,.^1n_r. „1,i^e  «s  •w uterini,   while  the other one  his chenacai  lactones  uali2.r,b r.i^.u...^   -s   . ~w .*<.-*•- . 

casca on raw IM'AìI^ì. hc;,i p>- .rc-uar. r.•_.. .-. 

The production of adorna,  vinyl  chloride,   xnchloro-e thy lone,  acetic acid; 

butano,  vmyl  acetate and  its polynia wore based or. methane. 

The refm,ry  ¿as was utilized for   th. ,anufactur,  of  iscprcFyll,n^,-,     - 

termite  for the  production of phu^l^-acetone  and of synthetic  rubber,   M*.   Lor 

pyrolysis  for  t.u production of ethylene and propylene cï hiCh purity which  . - 

then transformed  into polyethylene,  ethylene  oxide,  glycols and phenol. 
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125,000 Moiri -   tci-.t:  /y._ar r.e.i-.l.-;   •-•- 

vinyl chloride florín .   J- -• 

26,CCO nttne   teri/y - -n   c". .i~nra.~ai*- . ~. - 

20,200 mutrie   tono/i,--'^ c;u:;t:c; 

4.U     ^-.-t_~'••• •-;.    >.ï.itr,  except  -JW.     *--      --' 

be as  follow:-.:   noiihtir. c -• •"- • 

^ *  07  '.PO TI- tri",   ''ons/y -   -i   '-••   ~ " unit ¿ l ,^" •"• -i ' 

metric  tor.:;/y-'r'ï   1-:-',jr:i''- 

40,600 rv-tric   tm-.s/y  '-.r <-'   v-stis. 

The unita v:hicV. 

„.   „~   fo"»":ow:<:     carbon bl puas e wer<_ >.J  i J-- - 

l..u-.-bul, 

11.-. 

-.'C 

alk-n-      uMt   i 

stic. 

would be and..à   into   t. 

Kick  unit   30,'-^; io.-/./-- ;   ,J 
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tons/year;   polystyrene- unit 35|OO0 toiw/ytar,  tu':,uíi,-r.w   -=xti action unit 

33,500 tons/year;   SB'fl unit 35,000 tons/ytar;   CBP unit 13, 5C0 tcns/y.ar,   acrylc- 

nitrile unit 10,000 or 20,000  tons/year; caprol-ctan uni :  25.COO ton-;/year: 

polypropylene unit 15,000 tons/year end ¿3S   uni;  10,000   tena/y^ar. 

In orderta -nxet the   increasing demand of Turhu..: r.r¡; 

second complex in Turkey  parallel with Yar:i.:ca -cr.i.'.. :. "ill hive-   to he   con- 

structed.     The location  of the   second  ccr-vc* VJUM b-  i> V.- ..a-i  it vrculd be 

completed  by  the   ^ni of   1y75.     The unita of   Irrùr   --..-..,:.•:•: v:¿  0.3 iti- ".T.: 

Pinal product unit - polyethylene unit  (LD)   45, COO  to::.: ' -, -.a •;   p-,ly¿th   leni 

unit  (KD)   30,000   cans/y^ar; polypropylene ur.it   • ;., ":C0 t3t1r7y.tr:   rvC  63,000 

tor.s/yoar;   ethylene oxide 46,000 tons/ye-.r;      A\, lt:.„ „lyco.   2C.eC0 tea.:;/lay; 

TEA  2,000   tona/y^tr; DKT 40,000  tons/yea:* ari j:íbv-  -v.ih; i;aci^  2¿,000 tons/ 

year.   Intermediate    units - r.nphtha 3V?si 3vack .:-   6:0.COO torc/y^ar  (naphtha) 

chlorine   6a\CC0   tone/year; VCÎÏ  ?4,500  tenr./y ia-- ¡. \. n...,  -¡cVOC   torr/y-tar. 

Aromatic  r;,. a.rat ion - ?- xylene  2?, COO  t^r.s/y. a; ;   C-:;:U:í Z?,7CO   .cr.r./ysa-* and 

benzene Sia COO  tons/year. 

YUGOSLAVIA 

•0. ar : ...-: uul   industry This  brief paper describad   the arou-^ns   i«i   :." 

in Yugoslavia. 

Ir. relation  to developed  countries, Yufc-slavr •._. or^-uc chemical   ir.cusxry 

bore all   the characteristics  of +he  initial  aevelap..^ni  Ltar-  '-•-  complex techno- 

logy  incorporated  in the  economic structuve   of a  d^Vtlc-i,1^ country. 

With  a limited market, without  stron..   entrer, with *:>-.:  -he-; and  key 

equipment  dependent en   outside  sources, without  rufii.ji-.ru car 

the  organic  cruauical  industry  naturally différée,   f-a 1   . ae- ¡-.'.v.: 

in the develop..-.1   countries. 

Within  ttK.   organic   cheaieal indus tr.y   an  . .ac: • ' vaa   .: ' •.:-v.-al   aodutnO.i 

of  the following was now being realized:   p_ ar  r:aj,   .JUCI: a¿ po;.¿ - caylcne eg, 

polystyrene, polyvinyl  chloride,   pheno-ard   an:.:: :--^lar' tr ,   rolye.itery ;     synthetic 

fibres,   such as  pGlyacrylie and pclya:r.i:I( ;      orr • -Ce e..aacalt-   n.u'aanol,  for- 

maldehyde,   ethyìbenzene ,   siyrer.e, viryìchloride ,   -...tone-,  jherol, dodccyl   een- 

zene,  phthalic anhydride,  eth,alen¿ «and sitr_j.ar. 

Lì available, 

• industrie ó 

All   the  initial development problemi   cf eraría. i„ i.heáic; 

Yugoslavia aroso  from  the fact  that  the pi ic a; cf  W  arpa:\: 

.u. try  in 

aneai  prcd :t8 
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Iraq did not yet hare a petrochemical indue try  (exept a fertilizer 

/ , j.„,,^f,.,.^    >.,,+   -+ !'i«   <~^  -hoi   threshold 
plant of 1?0,000 tons/year  ander  construct.,,, -,   ou 

^. • _*„„      rs,-,re-."' s v. o-  t'^ Hrvc. ':-'.i';Mt  had been of development MI  tms sector.    Quad«.ui.'.,  - -•    -cv«..-. 

, „„T.,T,+~   ,r,rnrf i  >'V  <^T.-    consultante  'ir.a  expert.-";  curing suggested m  son«   reporta   ¡/rtp-rea  -y  •-- >- 
4.     ,.-*.,    „^,,ri-i ,n     nur  ^-•   "ir. il  conclusions the last few ycirc.     vhesr. reporta w.r<-   ^i.a    PU.  ... --.-- 

vere reached.    They dealt with the  cc-yibili V  of '•^'•!'!l-ni^ yetoo- 

chemical induo trie s  sum C3 sasac»,   ^- •- - i-f- ><» 

Synthetic determents 'irvi  carbon black. 

The need for   builds petroccieal   induct!«:,:,  v-i bocee imperte:* 

and tirant because   of the  oontmuoucly ¿r.-winc demand for   xhcoo 

Petro      .    products   ^nd because  of  the   abundance  of   liKht drntii lates 

and natural  gas and refinery gases which could be vtHiscd  for such 

pUTpOSC3. 

The most fcarihle of petrochemical c  i neau,-r it-0,   th.it   c cuil  u-   oui   - 

in Iraq were   low density polyethylene   ano i-.cO.yvir.yl   -hlorr.de   T/C ) 

becaunc this atonal was rro,:mr: a~   '-   vc~        •:-'- -'••-'-   J" — * 

,..„ f..„r.f„;   +,, .cr/n mito a hJ«L future  in     ^  '>.Kn:t   ìó.CCo   tons/year). 

However,  it wac proposed to  contact nrah cvunvifE and ^^:IM -  co- 

ordinated preset,   if possible,   which v. •r.ld   become   both eccr.orr.ic al  croi 

largo  enough in capacity for at  least   the arah cornnen. Marke--. ::<>./  be-- 

sencuuiy considered.     The importance   0; WITIX) -aida   ir: this respect was 

emphasized   15 help  bring about  this  industry  for   tho  -rab mar^t. 

IEBAHOM 
The petrochemical  industry ww practically nonexistent m  abanen 

and  thor. v;ero no  firm projects  in the  ir, aliate future.     Two questions were 

thus raided:   in   there any change  that   euch an  industry could be   r.-stabiished 

.     .,_ -    , .   *     .-.x _,.„-   -..,,i.i   r.,harvm olav  in  the development  of 

an Arab petrochemical   industry. 

Because of   the incide limited market and  considering the  sources  cf 

-y   < could not •rude oil  and natural gas,  the   Lebanese petrochemical  indu 

develo? outside  an Arab development  plan.    Vacuities vare: high scientific 

and   technical potential,   low cost utilities   and  otate encouragements. 

Hindrances were:   shortage of feedstock, ir.   the output of actual, refiner.es 
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other pertinent economic ihdicators considering that much of this growth 

was due to the substitution of imports. 

•The next five years appeared more   pr gm i sing in  view  of a recently 

issued petrochemical décret  {Kc,  4271/69) which,  annnrnt  other  things, 

established  prxcos   for  feedstock  to  h<:   suppled by   the   -T-ate,  at  levels 

equal   to  those »cv^an? on  thu   ir.tornitigli marke xr;.   Tini; should allow 

local production  to compete, by  197?A¿.  w^h if.^rtod  products with dutieu 

of only 20 to 40 per  cent,  related   t,  rXI-i d.rn:stic  prices. 

By  1973, Argentina expactn  to be   self-sufficient  ;n reVrclcun and 

natural gas.  Thr.r^fcr,,   thi:, industry   has   \  solid t-oo«.    to  strvnd  en. 

The mam restraints   that   xhn development of  the   petrochemical  industry 

faces,  are:  coni:, due   te ecor.or.y  ef  scale and  idle   capacity resulting frcrr 

the relative  small   isolated ^graphically market;   economo ««d politic! 

problems resulting from the substitution of cotton,  wool,   and leather, 

significan- natural resource  induetriet for  the syr.thotic fibres and 

plastic. 3. 

BOLIVIA 
In the development  of its petrochemical industry Bolivia was very 

clone   to crystal lisine its first petrochemical projects.    Attractive rrw 

materials» especially natural gao and   the attainment  of an Andean regional 

agreement  (Bolivia,  Colombia,  Chile  ari   Peru) to   plan more efficiently 

'.he regional industry are  important f.a.^rs  in r.a-terialising the possibi- 

litier, of Bolivia.     The  characteristic  probJer-s of   the   L.»3 developed 

countries and  the   peculiar  transportation  problem of Bolivia were the 

main  problems to be  overcoxe.    An ai-moniur. nitrate  fertilizer-explosive 

project war, directed   to  the  internal   market, while   various alternatives 

were   present for  production  towards   -ho   regional   market. 

BRAZIL 
The  purpose  of  the  paper wna   to  give an idea of  the  order of magnitude 

of  the Brazilian consumption,  both present and in  the  near future,  of 

petroleum raw materials ana of natural gas, aa well au  of basic petrocnem  «al 

products. 
As of 1965,  several incentives were created in Brazil for the ehe.mcal 
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,e   e e vclopinent 

This 

1er. ¿/year 

and 1968 and  it is expected that this rate  of  increase «ill *e nuixntained 

to  1973.    This would  rrean  -, consumptic -. ,i   pia- ^' -   - '-•   -        •     *• -l 

capita. 
Various  crj;a.i:r.tiono had  been  studine :r."   pia.r.n.:ti.; 

of  pctrocì.-.r.ìic.-ap  as  a whole,     un:   h a    ^    -•   -',i- 

construction -'it  th.".   San Vincent:  rçfir.ory  i;i   *ne  Ceraa pc 1^1 

plant,  belonging to E.H.A.P.,  would  nave  a  capacity rt cC,< 

of ethylene  40,000  to  nü,^ tona/ye.a-   -f  ,— ;.. 1-v-    -   ^.^ tens/year 

of  butadiene.     Tt   ia  — d   t:  v    on   ,t,c« early  1970.     The. ottiene - uL 

would bo u.cd  aa  the   ahiei   raw mat-na.:   ; or   th,   aaeäu-:^  .1'   vira/1 

chloride,   polyethylene  and vinyl  acetati     "'.i   w.s  he,, à   to  have   u:e first 

two with canities  cf  15,000 ana 20,000  tor.«A • •-:•  respectively on stream 

by the   Litter   p,r t  of  1970.    To prov.de   tno   enlarge,   * chiarine   cauetic 

soda plant w,S   -  ho   inatnlled  ir.  the   —  a:...,   to .tart operaxing in  1970. 
, „      ,     _ ,-. 1, -.-v, -,.,,,     c;-.-if).   à.tergente. The  caustic  P,-.-ia would be mod 1 or  rayer,   , e, u,;^ .... ,   •-.-,,    --   -   ., 

tcatile .IM!   C,]!U:-JC-.     The  chlcrir.,,  V,^A   O v,   option*.'   -OB  in 

celluioso,   irirjor.,; wxt-r  and  chiarire  o>; - ,v . „a v, r . 

Farther   it was  planned  to  produce   v^a/1  acetate   fren ethylene and 

f  ,,   ,,,-,^ 4.,  -^. c- ,   * >p.-,/•-,  <r.  hifrhc..'* alcohols by acetic acid   <r. quart iticr;  of   lS,t»oO   „a  - •  ,-^-J   ">^^-'»   -^ 
T        .1  ,.^-e.„-..•• •    -'î i-'- 10 20.0C0 tens/year the  oxo  prece,a-   f-r:.  propylene   earl   :>ynt,a.;.    .   «  .0   <,....- 1   1 /./ 

of n-butanol and  2  -thy)   horrmcl). 
,    v     .,. ,. T  ...  ,-e  -,-*u—il ¿res  rn  the Magellan 

E.N.A.r.  also (.^.vLdii.-pi   thv.  .ici — •   •••  ,-'1   - a-       ^ 

area with   the  prediction  from  it of   v,r..^r. -:ni methanol. 

An aronatiCB plant was not yot   thought   justified.     Polyester  chips 

.,,  , ,   v     _^J..   .v..,.,. TTnr-te^  ci^ trahi   i^re-ahthalate.     an alkylate Will  however  he  macie   ;.rom iir.po* v -  u 1.... m.. 
,-     .     • +-   -.   J-.-.-V,^ .    r,a   ..oa^'^lv a plant for phtha.jaic plant  for'   th.> roamrfa etui- inß oí   tie tt r,. .-r. ^  •••»•-   ¡..0----hy       i^1 

anhydride  v;ou';d  cene   io.ter. 

The  tut r'„i on  -f  the  supply of experts and   tecnnou?iíÍH,b '»a, ¿iscu ==cd. 

Much of  the  development would tovo   to  take   place  aa a r,..ult  of  imported 

knew-how. 

Raw material  could  largely bo  obtained fron» ¡fisting rofinc-rios, 

coupled with planned extensions,   thoar  rarities and present output VJng 

given. 

The development plans were   then  sur:.it-d up and a  table   givon 
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petrochemical cere  facilities.    At the prcoonx  time,   ;.. tro-her.ic •!  raw 

materiale and  interrediaxes were "being exiea ted but   %:.• 

been established   for   increati m£ down*tre?•::   a t . 

Dove loping countries new considering a: *    •.••.••-•• -1   '••'• •- 

review  the  rr-ent  . •"   thic approach v« r..u      ':n .   ,.     ;>:...!      : 

initially with  -"   ar.o-ldy end  exr-;.osta- : ! /   ea-jt.." 

petrochemical e.roplex.    Sich step coul'   •      e.o.;. •,  re  a. 

without frruolosmj any of  the   subaecaenx  de;,.:.; ire. .',   ;r 

ti'JG when  and  if   iueh  farther   instai J,, ti   ar.  v;oia  * e     ' '•• 

Puerto rtico«-- fortuitous-  situaaiea  oh  having   ;   e •<'• 

source of raw r^ater^alo within  clone rear;:.,   a   jirca;: •.-/ 

U3 mainland,  arai,  an ». atoblished and ^ro.vi.a--   'ex>u e: a.eo' 

was rarely enjoyed by developing countrieo.     It wae   ••.;.• 

that pooling of -aarko. tu on a regional ban:.;;   c^cld. be  ad 

in BONO c.ses   to  permit installatici: oi   p     :   >o. a-   .   ..   : 

.tt< -a,  had  already 

:ne   :•. 

/¡tí fT': tod 

(iize.    The ciivant:. ,*   hr, ¿-aired  by  a v. id."1»"  Girli 

. aeibili- 

t: *'table . 

,e ev triced 

,- 

-   --.Tí the 

-rko t 

a , r- aever, 

.-; ,c a.~ ]y  utilize d 

- l.e ' • i' temoni c 

j. 0 Ï" atruc tion 

,1-i fc" ereilt 

DU.'a. '. / -, a 

J-; ha,a 

TJie'.'LCihlv 

atl  :>f-recounts 

•.aai-'h  provides 

'•   ir.ccnt.ive3 

of  nevera!  :rea'!   er '• t:, were   crta eu-,    ¿eh: eitu-: 'y ,    ¡e 

countries   te  poo]lay  of  thao.r  -arKtU  for'   'h 

to be continuera  en  siïajitancouo :io - om¿  n   ¡ 

on reduction of  pro t«.:Otive  tarili s  are:   ;-:. 

GOtne market  to  naeycrt a petrochemical   pr-~ je> 

in overall participation in such a rcfioiv.\ 

TOINlfiAJ) ¿dee TOBAGO 

The  economic  development  of Trinid   ar.d  loca-/   va :•  dor-j.n-.ted by 

the  growth ai'   the   pe trcleurn prod.ua tier.  a;a;   r,ei';a::al-; ceo tor.     /acidities 

exist for  the  production cf a wide ran^e   of   re tree he,ra oalo  incraair.s 

aromatica,  n-paeiffm,;,  cyciohoxano,   t r i ,-,-.:.•: .    :•-'e-  a;,r   a.;  á: a-orutolene. 

•t)i-r-t.ivo  effort. 

. , A     P,~-~     +1. ,,„, -rl,,, •a"  ao,: "'O ::"' !  —ad 

ammonium eulph-te,     Trinidad and Tob,^f;o   (oath a  pepolaxie.-;  of   ;n„ million) 

lacked an appreciable  domestic market no   ir ax   'he   p¿" auction   of  petro- 

chemicals was dedicated almost CXCIUBIVC iy ^o  tac  txpori r¡^.rket. 



' e / 

: ..ve r.-K-.t r \?.   ir. i 

• 1< : re u.j . \ -X   .'•_,.<  . 

> \ i 

f.y  .Iti    • ;    ^ '•;    '.•     ' ; 

. . .-•'. MIO' .      ;.-....-< 

.ivi  h.:-.î reni'-\ì;.  -.'•• 

•••   »Vi.    -• ' ;•- t   
! 



ID/.? ?.. 34/ 100 
Pagt- ^ 

VENEZIA x   .     +.„r   „.„„,.  .-„p^lex arca were: 
^tin* plants  (Carabobo Stato;   i« ti-c  fb. o- -*.,! 

i)      fortLlia^c:  around  130,CC0 m.t.ns/ycor 

* ,   .-v-r-v«'   :a  CCO rn.toris/y--^' 
ii)      CIVll   ', Xp J. ^> > ''-~ •    —i 

...   !,-• f'^~  -nd 11,000  n:.tcnn/;/'jar iii) chlonne-s..d?.:   lu,o- *       • 

Hcv project* 
Moren complex (^CD'/CO ^viU «  ^ 

i) fertilirorc:   j>30,c;-0 r^to^/V«^ 

Ei Tblazo compi« (.-H- 3t".ic-; 
..,.   ,-v,,.iGno  i'C.OCO T..tons/year 

-; ) basic  ^'>-P-   '--j't-at •*-   ' 
-TOWICBC  ?C,000 a.tcna/year 

, '   v- non n t-s/year and 40,000 m.tons/yc-c 
ii) chlorir.c-soaa:   3;,0J0m.i &/y 

G. 

b. 

.''•- ,-p^r.bo  St2te arca - 
Joint ventura 

a,      existing 
i) dodocvl benone   15,000 n..tons/yeca- 

M%  ,1TT1- ^viride 4.PC0 rutens/y«» 

•b.      in pi'fj'^-'  Cíiuli'J-  £-t:ut; 
•;)  pnU.-avl'-n.^O.OOO u.tcWye-av 

."N .-,\r, VC" P^.C-CO :-nd 50,00.0 m.tons/ycar 
li) t«j  ->n.. il" ' 'i i 

,„    P v       d 700,000 m.tons/ycar 
iii) aiTiruor.i:'.  .¡.n--   ^<---   ì/V

I 

i      iv) poiyu.c::iene   5O,O0n a.tor.3/y*u- 

Ex_patri..te   3^^  veneres 

a.      Colombia 
i) cripr.-'lactan 16,500 m.^ono/yeur 

ii) fertilizer. 142,000 m.tons/y^r 

h.       Sto.   Dornir,¿;o 

i) fertilizers aixing /^i^w  *"• '* 
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In the  light of recent events   it may b:- turned  that Latin Africa's 

petrochemical  industrv v:aa renins a somewhat critical ot^e  of  it,   levolop- 

, ,  .,„,.,-.,;„.,  -to b-   --footed bv national ;oai rodenal 
merit,   inaanuch aa it vja.-   ^m'1-«   t0  D-       - ' " " 

oirouButwccc conncc-.c-:. wiA  ir.tccr   tion ar.i c^P*Ua-i.on.     *^-   ..atrial 

developmen"   nolición ,.d<-ptcd  in oach  co^r;   ^ *• -1^ *   ^   -h^  ***::. tic, 
,   ,, i.^,~ +   T ti—  r"   Jhr     xif.tLV votrochemc&l 

regional   or   ¿or 1 -¿ n .rr.     >-   u-'- 
-    ^u  „ ,..,;,   *,„ .n«   will   co  able   t* re;:'*! exception- «nduntiy would detorrune wether Lur. Ain...ic-  .... 

ally hi(?h  levo!    ir. th-.  producici of  .~.otrccho,aicalo.    f-i-ar. i zc. ti :.-,;': have 

already b: *.  ::et up for  th,   integration  of   ..- rko ,r -,   0. t leact < 

level,  end  for .on, product, rarket  intention ha,   U.w ,oin(J en  for .any 

yearn!     The   intention  of production   ir.   mdabitably  a raticn.,1 n-:tlv.d of 

developing certam vadurs crier, - particularly potrocr.or.ii caia -     .      , 
,. 1 ~ .   -;,.-, 1•» •'-, - r'i       TiVon tv">o character- would today be  technologically and  cccncr.uc-U..   ,-ti.i..i.     «v  

iitioa  of  ,0,0  aluito  now un.,   r contraction,   ,t no. : lo, ^v^-C   ui ,t   tac  ;ctro- 

1 1 ,_»,--!        -nil.      ,'>r-  H   1 .- -    Ì        '    *;       '-"'      O "     > IO V-     '   « ¿..Tl -fit • 

I ho   ::a.br-:¿-ic-ncl 

acale oiiich. 

chemical   indue try 

In  api to  of tho'jc;  pToblua IT ,-i n-.V-a1    t'l, '.,rc:o:o .ion ca.p.axit,y 

of basic   pctrc-aonicolt;.   inc'uOiP-G  "•m"ora''ti 

in ly7S   of ,hich about'1.2 rullion tc;ic/yoar  .nil   00  ethyls   ani   ot-y^  tons 

year propylene. 

BOOTH AliEJUCA 
Criminally Vno Uorth African nynthetic organic chemical   industry :w 

banod on^cuai  tor und ¿rr tillaba  for aromatic, and on wood distillate and 

fermentation for aliphatic  compound»:. 

Acetylene  »:r.,- avüabío  from calcium carbid^   and  the     dvent  ,5" or -ckine  it 

the oil rfining mduatry naae olefin:;  avails-bio ,.o   ...ax   , /-r.. 

World ;::,r   II  there uaa  a changeover   to tho.c r,u^noU  o.   -.0   nt,r-ni; rant 

for cl:p^^o cioncalo.     I^cdiately after   tho  o,r ,   nupvi.-o   froo  rcfineriea 

a'   v h„ ,.,-,! -h-- r—enrr n.Uur~i   ,".-,  ar.d,   ;u   tuo   md'^try gr-.-.i up began to  bo  fjuoplc'icr.i-'i  o^  u..ck.ir,t,  a.. >ui       t. » 

along ,ido the oil r fining ind^-try, the chonicol and oil c^pai.ico 0 Can t- 

cf  the c:i:- ^^ integrate  their operation-   to make   :ho  r,;or;t  efficient o 

liquid  ntroano,  avoi labio. 

Attempts u.ro „ado   cc  outline   ,he  ¿sro,Lh a,d  th,   chanßo, which will t^e 

place  in  the îïorti. African petrochemical  industry  uP to 198O.    This  io mainly 

the U3  induotry since  the Canadian and lio^r^ facilitio,  are  only a cmalo ^1 
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décatie ¡nark.-ic   ,nd a rci:-^^i,   r...v- 

hov; to reali:'.«--   -iv   potent i 

;,I-->JÍC'i    : 
A.:'.  - --1-     i 

pottii'-^-^   ".?.:•'>-- <*- 

producici  pííM-.,  ce-   i*   -cc.:ic:n^ 

which do  not   ;^ve -i  1-T-f.û   -r-M- .^¿ 
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rnanufr cture.    The quality of market studies undertaker, by developing countries 

hae   improved vastly.    However,  assistance  in  oft jr. required in etudying export 

markets  for petrochemical products  especially   for fabricatea!  article:-   for 

which export r?.rkots may be  ¡acre proaising end aubr-t:-utially r.ore remunerativo, 

to   identify   ju;; :.  idiat  can be   sold  and udiere and hcv;   io dew-Ion •:•. c caved market 

strategy  to penetrate   ana held ercport market.-*. 

Developing  cc/mtriou  !::iv.    begun  to   ..rep-re   :j?vr.ü  feasibility report«   Uüing 

modern technique;-;  of eccr.cnic  end  financia.]   anolyeoo.     ^loae  ir-  now irr. cm ubo ut 

petrochemical  proc^oeeo  and   their  r-lative e concai-;   muj itr-  ¡.-.c   thai several 

developing ccuntne;-; are .now  in a  tettar  politica  to  scicot product;;  and 

processes.    However,  a real  need is  felt  for  th_  regular  publication  of detailed 

inforna „ion on  processes available   an other ecr/n tries,   names  of process 

licensors  and plants built elsewhere  in   the world  uriing ther-o  processes.     Thin 

will  greatly aceiet developing oorntrior   i:i  taking   advantage  of  ibo  competitive 

nituation  prevailiri";   in  developed e? an  rice  ; ri  v.epee'   to nurehare of 

technology,  and   chua he  abli   io negotiate   tre   >u>a-vn >.;,..   of t j:!aio?aay  cr. 

reasonable  i-^raa. 

A »lumber of  precoce  iiconeort;   fror? develop ~ -J • U I continue   to  ìr.ir-one 

conditiona restricting  the  freedom   of the  licensee   to expert products  manu- 

factured on  +hc   bacio   of their procca:ea.    ?h iJ   acta ae  a  particularly novene 

constraint on the rapid development  of  petrochemical  nar.ufac Jame  in  developing 

countries  and the  united Catione  organizations  could render val reblo  aeüietance 

to  developing courerioa   in studying IITV  euch procera  licensorr   can be 

persuaded   to eliminate   those  restriction?. 

Several developing countries  have  purchr.3-.-d plants wbaa-h are unable to 

operate at deeign capacity ¡jir.ro   the baoac de-i v •..•.%.-,  often faulty   snd more 

often badly adapted to   local   raw nr.-.terLilr.,  operating oKaiio  end oxner reivwanl 

local condition?..    The   importance   of proper preparation of bid  documents v/hich 

would take   into  acajrnt   important   local   condition!;   \-.<.n eaohy:.nzcd,     3ome 

developing countries have reached the  r.t-.j-- of  prepenng bid documents  thet.v 

?elvos and they at well  ae  UN  ergani catione couid heip other developing 

countries,   to reach this  ftage quickly. 

Many developing countries face an acute  thertnge of foreign aiirrency 

which scverly inhibits  the  rapid development of the  petrochemical indus t. y  ->ven 
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Knowledge and b:sic scientific understanding of the  technology utilized in 

required to adapt what  is purchased to local conditions   „rising frei,-. r,uch -attere 

au optr* tier» and ne: nt nance  ra thuds;,  specif icaticn ;   of loc-l   --.>.• nitori:!  and 

equipment and utj ] izaticr.  vr- by-products.     Contiu-'iru;  technoloyisci  dsvelopnast 

ia required   to obviate   obole-c r.ce  Sue  fvrther purchase  of ov...rs; as  assist'nee; 

at high cost  which  further affects   the  aimais,   adver' v-  tornai currency situa- 

tion.     Th*s   ojapteticr,   and  technologies L   de'a-lopr   at  r1tco.BiV-.te3   thj   establish- 

ment  of done? ,ic  reeearch and development   fácil lties  at  as  early  stare   ir. the 

comnoncement of petrochemical,   manufacture  and United  îlstior.s organisations 

should etudy hov<  they will be  able  to r.Fsist developing countries  in  such 

efforts. 

Substantial  cost  redactions can be  achieved 111 de ve topine countries by 

cutting down th.;  gestation p.-nod of pc tre chemical  *• roiucts which  ir;  atiil high 

and much   -nn^r  thar,   in  dc v.loped co un' r\es.     There  arc several   ueil-seveloDed > 
technique-,  which can help  ir.   this  and experts   for this could be  made  available 

by Unitsd Nation.-,   organisations. 

Studien carried out recently by United i.saticns  Economic CcTsussicns  indi- 

cate  that  there  could  be  tangible   advantage.:'   an  regional  co-operation   in   joint 

venture« between aerurs-r countries.     Lueh detailed work  is  still  required  in  pre- 

paring detailed project   reports and   findin¿; acceptable solutions   to   a number of 

complicat.il  probi, m    «neh ao   .-at terns of ownership    nicu'.a^ement,   offtake agree- 

ments,   tariffs,   a.-..'  nossibly   trade  balances. 

Attention was drawn  tc  past, resolutions   in United ^aticr.s discussions  and 

meetings that developed countries  should lower  tariffs  se  encourage  imports 

from developing countrie -.This would certainly assist  developing countries  ir. 

increasing la.vt  sisos   :o achieve viable  production plants.    Th-,ro  was general 

concern amena developing countries   i/nat eon.M uraints   ia ^oauis^ u,.velop^c¿it 

inhibited  the erection of viable  units at an early date and that,   in fact, 

the magnitude of difference between  lev-loped countries and the  developing 

countries  continues to  mcr- ase. 
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Radien, „traeva fro. th. C, -ixtur, C,-•, fra» ^ "^ ^ 

•    ,-n•. hv differ nt  -nlvctiUe  r.vunly ..-met.iyi 

atocCs in button. — *        .'   :.llnk..,jr        ,,,-c hi*.!*»**. 

^nidi»,,,,*^«•--'-•""•' " ;:¡rw.;.o;yri,,riz,tl„:,01-* 
New méthode were  -rented  .or    .he  pò fr,,+ i0n 

ol.flBt0 ,na ^.USinlc codone.,,    »U-  -   - — - ^^• 

. -+• T. fvivpiiüfi  of   bi Lau iene  oí»,  J--»- e  +1 -,   -,-- +   of C.-fraction   ''.i t^r  ex ti  -tUUu   - 
processi oi   V,o re. 4   i- uti,lz,;ioa of all by-product, from 
butylène  ir, an  imputant  -te     to   ti.-   f  1-   a.n 

the olefin plant;;. 

Advene-,   i, . cetylene and etilene production by cutothermic high 

arature   „roXyci« ~,U.o,  on   **  ,,ctp,  of -^  «^ 
The deve.opn.nt   in th.  fi.* *  concentrât.: en  tho  que.tion,  of  «. n 

,.   oll  ~„   . r,w nrt.rial   which   i.   principally no.siblc   m the 
full range  ende   oil  .-•  - r-.i , . ?,rP 

j   t-        „„,.-,...«.,^-       The   .-bove  inen;ion.d   ,'ïW.,u.ui 
J-  -.,,->-  ^k.r-nr  oxidation  procese^,      MJI cate of av.,^h,r,,ic oxiu. . mediates 

i.      , rMnl-   in acetylene and ethylene pwluriion a*.   oa,ic   .n„.ir 
recul tmg r.^inl,   m .-e. w, t 

?Kì • rnoüinf;:  are   important noi   ex. ..i       ,  i 
for down.stra.-in  prnccoscc.     M.e   •r°^'"- • 

• >,.! -+v  +0 „~     crude   oil without  •',reli.'ir.ary  primary 
of view or the  poanibility  to   ,..   crude    . ^ ^   r.pcrtant 

fining *«t al-*  they ,;»•. other ran,.,  »,  in  ^.,-     ...:..-•      ^ 
.  „+in„ nr -.-p + vìcne.  which c'.e.  re pi-- -e   u.- 

mainly for  the  nro.r.c^ion o.   <-* - , n,*crir-   b.-^is 
,       +.,Wl.i,  -  cheaper acetylene  ra.< r.iaoeii.-   u..ox .. 

in exigir* proco,-, units and estaban - cl.c .4 ^ 
*• ,  r-nWenv,-ri b- the   olefin*   ie  not  lisible  or  .. 

for the  Plant:;,   '..here   tue  1 epl..cenK.i.x  o 

correspond^ precox   i, -t yet  available. 

For  the  reducción of acetan,  together wx ,h .... eve.        .  pro 
v.- «îaif.rlfp Hoech/.t  and the  ac-'/ienv 

.*h,i•«, «« ,—       d;   ?     ^ th(. „,J% lBÏ0PtMt ^.. 
production  „roco^ioa  developed by ^.^   -re 

, j  !,,„„,„,-.      --»"m.' very uro^ressivt. 
«.,-r.  i-•-••--  -Mr'- the  ••nbrnerf:;-d burnei..,   . v-.m.   v-  j   ,     o The new.-r  vi^-^...   .-.*r-0 t-rcj;cn  frCr,-. 

L   x  i   ,,,r,ir',   ,-,f AO     or  cent  ni   t0-ir- ouvii 
The  procGoD  reached   the   total yieia •  et   4L   , 2 

the  primary crude. iriti.W by  the exir-tins short, re 
The  dcvlopm-nt.  ^ork "a,  orif'inall:   luiti-t-u    > 

•   . A-.*~*   -n-ci-vllv   m M,   Tod:*'  the   -roecr-ser-  -r-.^  .m-- 
in refinerv  mternediat...  ^p.eial^ 

portant  fro. the   poi,t of vieu  that   ,hey ,r,  -Me   to    . cc.. . _ 

cheuical   int^r.eaiatea  fre,  crede  oil «ühout  the   orinnry x.-fxaxr* ... 

the point of view of production of petrochouxcal  acetylene. 
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Advances   in dovmi.tr.:*. ethylene,  propylene  :.r,r-  .,-b.tyUno    r 

Special   atf ntion  .•:.•:   aara   -o -•t-.' 1 -'• •   -      ' 
i _.. . . „r   ,-r   -.^.-,    r        .-.   .-   -;rccr-   ' '. 

development c::ri   '-err.«.re :.-. -• - - --•   -•       - -   - 

requirent     i:^- <..:.yUu-   product!   n,   V   ':.:*;.:  "  •'-< —   cr   r 

Burplus  in  r-.r~p.yUno. 

Ace ta lu., h yd.: 
Ac,talJouyU  rcr^-nV.   th,   ..-o, .  i • -rV m  en uic. 1  a 

-. ...si ,  r-")T- •- "    '-H-e  developed.     ..f«w 
acetylene   to ethylene   iced: lock -.it-:r au_.,U   P- >-'—-- 

aspects   in both u-etaldonyac   >-cr,..   ..•- -,    •••-  -•--»• 

etcì   proceda vL-in« air v.  an  oxid.-tiun wy...-  • -•     ,r- 

:-h ha: chañad fror 

Th«  olfifi-v   .r«   OX]
J
U'.ü b; .'il i ;luiur,   ;'..'.. (pa ¿a adi""   '.hUricic 

'V-v. 

Mucorr,   Golrtion witn  redact..!.      U  
•     ,.-,,  r-t •(.   i-ito DaiUdu^ crii.cri.lc  by  cupnc  cr.i'-r--*= 

palladium moV-1   is c€*m t0'iV rWd  i'lt0 pa^ , m^rt*- 
•     fMnriH,  tc   --iron-   chloride.     The,   cuprei.:--  chloride 

with reductio.,  of the  cupric  chloridt  tc  -. ..ro 

13  oxidized a,am by o*r,r*n   to  th,  cupnc  chic,, ...     In  th,   .i.-Sle  ,ta,e 
«   ;r,*r.   .  <r r»t.'••.••'i   ro .cor ccr. aininp 

Proceri   n thy Uno  and  ox;;*'* arc   par^-fl   m .c ..   / -t.... 
.    ,;        „. ..,->..,,*  -    '.Vrur   '-ill.ü«'"    ~ontir.ucataì,y. 

catalyt  ,oiwtion,  r^ner-.U.,..   -.   ^ . -            _ _ 
In   the   two  ,•,*•  y.rocos-  air   m  used  4u regenarax,   Ue   o..   -,-..   -  

reactor   and  th,   oxidation  of ethylene carried  at w.'.r. air. 

The aldehyde proco:,:  har   already r^aoa,'   .he  1.2 allien  toa,   to - 

carr.c 11 y. 

Vinylaretr.te ,  r-w n tc —1   has  led to  the 
The r..c:nt trend to etilene  a-  a b .B1c r-w m .U....-.1   n-s 

*•    +4^   T,+I,A,'   h'••-.•''   o-   rt^/lfcnu.a.c-'tic   acid  : v.o  oxyg-K. development of a f-yntnctic  metho.. t... ..-     ^ . 
-r   n-n-'-i-r-     • 1^.  "atal   tic  ro"te   l*.  «sea  by In  the  ïïoocl:::t nctho:,    ..iC   p..I-..--.w. 

which acetrJàohyde   ir  obxamod  .       - co-.-io..--»- 
„.-  M  ,in  -, m     in   the  prcaer.ee ot   tr-• 

re,ct.J at l?Ü-130o C at   a pressure o_   30— --'••-   -n     •      V 

„. + .!,,„+  fli-solved   ir a.qu.ovu   acetic  aoi.'. 

ri th,  ^ayer „.ethoa,   ethylene and «x ^ -    r-^l^   trough , ,,vcc- 

iKor   in which  they Pick  up ,-tae ac.u v,pcur.    Fr,ch c,y„r.  is  eddod ^  the 

^ncoun «ixtur..  P-cd at  lAO-^^C and   ,-10 at* qî   cv ,  , —Uic  »c^ 

metal   c.taly...t.    The   tot?1 critic,, of .por:^- -it« or   .«der c,n,.r,c . . , 

are more   than  r^-.OOO   ton:-/vcar. 
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In 1,000 ton. 

U3A 

EEC 

Japan 

1^60 

1,562 

606 

387 

196r j 

8 SO 

Thfc rnc,jor consunurs  of benzene  nru  ptyr-jre, 

similai   table  for consumption figurer  fer nrthù 

Ortho 

I97Q 

3,600 

1,910 

n. u. 

henol  .•".ria cycloh'.xane, 

u  p-.r-.x. L••.'.- •  -ire: 

196e- 

50 

140 

157c 

200 

350 

Of. 

130 40C 

, '. M  (sf  •ù-th.-.îic  a;.nydride and 

USA 

ESC 

Orthoxylene   ic Hoinly   uu-d  for the   : 

paraxylene for polyester fibras. 

Aromatics from petroleum are  reduced by  two nrnn   route,.  The   first  v:  by 

catalytic reforming or  suitable na-htha.     "hi:-   .roce,.   1^  nice  teing u.od to 

produce  hi¿h octane  colino.    Vhe  r-ocond   if;  ^  >-.  by-product  in   the  pyrolyai, 

gasoline   obtained   m  the   -U-T. enckinc of nuphtir.. 

CatalyiK   r:.forn.in,:   fevcuru  jcyl-nv    '•:.<:   pyrwyur-  tf  -'-'^   "^   t0  ccrit"n 

T.4 + ,,,,  .,i..^   nor, + -n-   M.-tii--.  -avi   diclefinc   -..Tuch  rr^a;t be more  benzene»     ¡n^  latter aJ.>o  ooiu..^     . 1    -• 

,,     ,     . „+.•   t.-^^T-f     •»I-TM—.   af  1-io   icr./íin?.     "fraction?-tien catalytic-ally hyaro/>-r,att'.   L,.^ ,,u.x,i.. 

Í3   not a  r aiir-» uctory r.v.-tno>.   n-.   .sup..r .   ion  u A   ..   ^"•-«"J- 

solvent extracts  ir   how.v.r wvi*ly   prr.cti   .a.     The     ninc:p,l   colvent, u-ed 

are  ethylene glycol,   .ulukelane  and :; rr.e ihyl     • yrrolido :-,   vnd   zo  .,   leaner t-^nt 

dimethyl   sulphoxido a:.d fcrmyi   rrorpholir.e . 

AssuMinr. :    SO Der  cent aro:,'tic  ccnt.nt  in   the   ir.pu ,,   ':   nulphoinnc  can 

extract 99   *,r cent of  th,  bm^nc-,   98 por  cent  of  the  toluene   nnd 56 per cent 

of  the xylene.     Hen-.ene   toluene and   the   thr^.u  rlcn.r.   together  can be  rc.v.ily 

separated by fractionation;  cthylb.nz.ne   (b.?.   Î3'.:"-0C)  cru   orthoxylene 

(h.p.   14x1.4°CN  can be  ••cucir-   cd   fr< m nuV rouraxylor,-  by   sup-rfrnctionatio:., 

but   the  boiUnfí  pomtr   of   the  latter   vwc     rcduc-tr.   (U'M'C   u^n    1}C.3Ò°C re.peV- 

tively)  are   LOO  clofe. 

Paraxylene  can be   r.cpr.rr „ed by  ireaiir,-  out but onl     - bo"t  half of ihi- 

compound  can be  : en^ra .cd  m a •ìnylv   p-,-3.     ..:••   ru.ii.. v  J-- 

isomonsc-d by a catalvtic  proceed  „-mg.   e.,;,  r  bì»  motel-,   or   .i    .ilicu-lu, luiur, 

catalyut.    Hydrogen  ir   needed with the   fir-t  cutulynt  to r-r.vont depc^itior 
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,   Ullt>,   :,r  ^ production ox  aromatica aro  ne-xne brought on 

,,  f~c,a u,  -nv   v-,   r» ^ developed rourtrteo.     It   - ^,iiev,d   that pre- 

,     + m    v   ,-      , •• c^r^tir-  f.t  some  90 pfr  ceni   c.r::cay   in 'J.«  ^   ^cm   "^ 

*'"', , •-    r) w,P   i-r. '—   -t.;  -;p:.city by  30 p*r cent ';     ^i-;l.    v.,:    V-Tto   t-Ve'',)   Villi    l.-i-     --    - >" ' 
Ir Untern Europe,   production 

tie: 

.1.;   1 •; 

,,   ;•.!'". T.r tu., nií.n 1. 
;t  1.9 millier,  tons   :r  19^5 -nd 

•.p." ie 

'.n-jor f:e-;tor 

to Tir 

ttU'.t   th..:    il 

bo tv:.;.;ri  'S 

capaci -y 

' e houli   ..'O-ea   3 m., li:."-'.   •'  !     ,J- 

p,     ,      •/• -,.-•  rd*   ->. -zero   •_• t".   b. 

in th     T-'.n   T-.'   ••.-••'   ^••••-  '•<•'  ''trn-ir^  end  an   th..   dedTHCd    .o^tr-s. 

\iork  i:i  f 0.,, ..,   in   tue UcA   to d,vdop , viaol,  process  by  th,  hydros 

sr *   .. -. i.-;   - f  --»   oi"!   w.iich can 
tion u'   ci,   :,:-,'ir.,:.^/  r.3ult3# show  a  oC  P, r  cvt  ,.^   A   -   01. 

• l%,   t.     :   t.i(.   h-  <•, v/^ti-^al  cil  prec',.:.'-. 

"'V-  ri,,-.~o w-r.-h han   oeen develops by   Hyd roe-arbor,;  Search Inc. 

. '    '  "   ^ „    ...  -  rli-'.-iri~ «o,-il   oil  slurry  1« an .bulletins catalyst bed 
in hydros-'la^oi    -•     .. T-.u , ..i.e. 

(Bj.mil.'' 

5. iili^i.. 

. ,CX'i>. 

interm-d. i 

-d/ 

F 

iiu-.! b-i op'.n'.'iür.) , 

.,:;: ,r. ,Jov".i:;tr-.Mr. aro.arr.tic^ro^l^lJ. 

IT.í. ;.i war'' ha;¡ been êf-int>" 
>n m th*. production of chemical 

has been descr,- 
¡.   -, -..;  ••.•.-.-..;•,   Tor   the   Tjrcau.-tioii  <JI   ;..ip~ • -•/^ -   •---*• 

LC,.1,:i..  :.r, Cor,Vr.t;.d   le  tue  prence  of   lev; ex-har.^ 

i^ve:,.     High   rualrty diohe^loì propane   is  produci 

h:   r, vtiori mixture  ir,   ¡ion corrociv. .   viu 

:,ion  or phenol   less  n.ed   t~   oe 

bed m wh-c:    ¡.-.u '"."-i   ' •"•- 

resine  w .'.:  -   : b-.ir.  •  \i: 

with  l^tlo  by--;r'.:uc, forraa-icr.     the 

^ixi  duc   t     b.:U.:r  '^onv^r:; 
prcc«.. 

recycJ ed, 

C-ut": •-.iourJ 

J-'piieiiviol   nrc:-'..ie iß   es, t"   - T V.^  rreduction  01   expoyy r.3... 
,^    -,-,Tv- 

curoon   t.r,. 
),,iP,l  c::v. r.   in ,-unly used  ir   th,   producen  of  low excn.nge  , 

but  it  ,,n  ,--o >••    -d   to   tb,   .ro.s   i 1 nh wxxh  otlnr ,o,e^ra. 

1:3 

D^ 

Ti.io  rea ou.; 
., ,  „    -,   >„.   f.,..  r-, + vìi'tir   i.-liydrogenatio!     d 

diviryl  b-.i.-r-. r.« 

culty.     i-.n   :. 

:c--rr :duc ts  ar<   forp< ü  wai. ar«. •.-. t U   only w: .uff 

-v.,d  process  bas  been d.v.dup. d   v:hich   i^vci 

¡UF3:     (a)   oruet.on of diethyl beniu-n 
to diacetyi  benzen.  in  the 
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2.    Factors affecting the production of basic pe troche nicah '"n_d_irvtorr;-icc^ir._t( a 

in developing; countries. 

i/    the availability of raw mate-rials  e.p;.  naphtha  fr-m a rcfi^ry cr 

natural ¿caa. 

ii/  the  nnxK.t  and  prie ;  for   the   ranee   o:   p: trec^-anicnln  which  it   is  pro- 

posed  to make;   thuo   it  is   little  use   putti".;; up a  H Ire-^m  cr^k-.r  based   or.  nr.ii- 

tha if  there   is a  çoe-i narket for othylece  tut not  for ; r J ] -.-. 1 v ne.     Cn   ti.a  ota--_r 

hand,   if ample  supplies  of  ethane  and   pro rane  waro  avallan!*  e.a.   from  n . toro 1 

g--s  or even  from   the distillation of  crude  po tro.U.:ur;>,   cracking under  thcíé 

market conditions mi£,ht be worth examining  ice  to  tb-   iraion  higher proportion 

of ethylene   produced. 

ìiì/  li    ili'.  ..olii., demand  is   incut i ici-ro.,   tii;   p e.;cibiiiiy   jf  exporte   \t -•*•.•- 

muño rative  pr i e e n. 

iv/    Th(. willingness  of the  Governnr at  to :;ivf   protection by   tariffs or  r. 

strictions   on importa, in . suitable .cacei. 

v/      The availability of a  suitable  sit..-  • '.£.   cither   near a refinery cr 

with he-hour   facilitila wit;,   '.dequc.te  proceso  water  and power supplita.; and !n..anr 

of diiiponiritf of -. i'f luu.to  cheaply. 

vi/    The availability of either  rkill.d   labour  cr  labour capable   of  b..inc- 

ensi ly  trained. 

vii/ The  possibility of obtaining  the  necessary capital  including  fcrei&n 

exchange,   e i tl.r r  raised  locally with  or without Coverse nt  sur.ort  or by  fer-ci^ 

participation *:.{•;.   in a  joint  venture.     in   the   xatter caae,   the   foreign  parti- 

cipation may aran o t  in  (11),   ( iii)  and   (v). 

viii/The availability of technical   prc<"   cr and   know-how  ia   the  desired 

field  at a  reason /ole charge. 

ix/    Tlu   pota-.-ibility  of Making an   intern-, dicte   product   from   imported "-aw 

material   should  nei  be  overlooked:   >. .¿'.   dip-hcry!?'! propre   fror  r he nul  an eco- 

tone as  considerable savinna;  in  foreifcn cxc.har-.ge will  result compared   wit,    dio 

importation of  th<    diphenyloipropar.c   etc. 

3»    Assessing p''trocìrM ,ical professes 

"ork has been actively progressing on better methods  of «vrjuating p    co- 

chemical  proct-soeij. 



Conventional '..- tí of 

füll Tiff "f ;- *-r'M '" 

rut '„>•• .-.; ;.-..: '-,:..> i u.,' 

th- pr jji c-1. '.'• . tM.-i -v- 

v-'.la..- :i* moa., y , : .• - -:!0 

worth lv;;3 >.-..••; •'.: r'- '- 

period. T'!--... j 

the v.". J ••iíj ^ r'- ' >• - i- ':> • 

tyd bnoK  "o ;:•: "O.y.. -.v. 

•:nl 

:-\x''i 7     OV. ircOi'T t    tho 

'. 0 UI. 

By  T„rr.: 

•all   bo.     !'•)•     ;:!••. 

•.-•i..Ì   in   tl<    firt-ît  ;' 

•:-t.   -••.•-.'  :'<••••  • '••'•• 

e naoit3  r>:o« i? 

pre-,'  ...       ."-•'• 

adv-ir.t;'ry.o,,ií,í   ;. 

th't none y i'-- ~ 

v.,vre   than   IM,    :» '""  •• 

i.rerv  ;-.>-<-•-.; ;v 

r>.:nt   "'-'.I'.!'; "••'•-     "' '•   i;/ 

<<C'.r.' ". i"' !   '•' •."•    vi 

î'orr:ù   i-lar.t;,    '«.   <- ' 

?,V::'i'blfc,     tVv.     '.:.!»'. 

dc-n.fii-;. U-.'t   d    '   i ••    ¿ l    :'- ';-   i :''- 

V;lt    .dvif.'itnl: --V   OJ   n.':...iyicJ.*>   ',-; ' ;   •• 

gc-fiti.d   th".'    thv  :;ub;^-r¿v.d   '....,/•   I :•••••• • 

ari ncet.vl-.n«.-   \.f; •-•  ^—'  i-v? •...-. U. :. .'-i   i-- 

but HttR  oi-   uo  rv.f;:...-ry  c .L  '    V •     •-- 

The  Piat;i;,u   ¡.¡o::-'.-   f--    p:>, : " . .".*'.      > 

at present   th«    i'.~'r •.;••• wr :;   or.   /   "'•   « —l  •• 

Tac   HIT'   jrooa-n;   wh*. .1   op'.rrt.u   '.u   ,.<• 

leni:  to  ,. ijnyl-- rit- of 40 --  v'-'.     >•>-•-:-   *• 

on ÜK-   b-.í5f   i;.-'- ï -^   t;;'-  r';t-1   ' ' 'l""-:'" '    ' 

Th.jKO  a if,h  w-.p^r :tv.r,.  ¡uof'-'!^ -   '•• 

specifxcation  oí'   Ih;,  criai.:   oil. 

The us,,   of tubular  furr.acs   for  vV 

[•V  i   ¡ ".' 

*r     :T; 

i":   (.• 

'.Uf; 

i f./T-    er ic. 

; .  tlO   C-f    *iC-  tv— 

..uv. .\ i . 1 ri   -••'   r^'r. 

a by   Ü.      .<     t 

,C'.ííT;*-<1   •'.'•'        .  '   ;*: 



ID/V1G.34/10C 

Page    54 

*•    v- or f.  to  sas oil could "be usea 
i   •     ¿   th-t r-w materials in tho range of ct.^ne   „o  g~s 

explained th-t r,. m-tcr „ror-tics,   it was expired that  th< 
Turning now  to the  producen of ,ro,.Uc, ^ ^ 

disproportion of  tolueno wac  nonnally crnu  .ut   ...   .L-  o 

fluid bed  cntalyr.t. ,.T,,ir,í:¿  that  tnece  «•: re 
-     .t   nf  fatty  -cid production,   it i-s  ^i];.i<-^  m. 

On   the  suojoct of   fatty ^^  ^  ^  ^ 

produced  fro, sith.r hard  P^- "* '    ^  ^ F       ^.^     ^a^t 

paraffins ,eP,rat,d  by  th. urca prcc,,,  i run      ,- 

waa  in hand for the production of M¿hcr alcools. 
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engineering dem,* and intonane,   can  ,e   ver' exnonaiv.,,   therefore  como 

h?-ve  e-tabliahed   their  own encuiceri:'K£roupri. 

WUhin  the  poly, r fi, Lu,   technology   i,  ehanyyaf;  spicily,     high density 

polyolnf.n  haa  yor,;   *hro,,:y: a,v ral   st    ...    - aoluUon   pol-,,:,   i^ien;   aolutxon/ 

BUf.pon-ion  ,,ixturof-;   ,ur,M, i-v    «7 • ten,   -.ly  (for  Ma.  aoLMny  ,a ¡   r   ,.ntly 

P       i    ,    .,,r,n   .,r-l. -r  Ò       <>       h-e   pr 1 /ri  aiza-.n   • -tv,-.rs   to  provi.Jo   low-;r for  inj  '''• - on   iioi'"i'i./'      '-       ii->-   i' 
(;0s.t!J|   -:K)   »,-,;.  already ifcon  ,cr,:,,rcialU  d   icr  .rod-cMif pol /pi aaylene.     i'ro- 

rtoctior. or  low  pre  n :re  polyethylene   ir   ::l-o povnbl«   in   .ho  .,..-.r  futur,   in 

several  centrica.     nation Polyr, riz,tion  of  pol. -thylone   x,  coming cloa r 

t, r«  road   r  al,h,.     C,   i i.,1   coat,  rn-,  be   la.,.r  th-.., cxi.  .-.in/;  conventional 

planta.    1'her,   i,':.«-:.-  contrary   concaving  the c,:par:„iv,  rturit.,  od   abalar 

&IK 
J     autoclave  racthou,  fomroducnr hiyh     r.   av.r,   polycth   lene.     Th,   choice 

Of either   la   ae  endent  on  -„cific  circaa,, ta.ee-   an eaci coun*;,. 

A novel teeh.up,, h,a bc,,a devio,,! for t:.e bulk pol.yr. i^.Lic:, • f vinyl 

chlorte. In compari: on ,0 reama b;, conventional :n. ,nod , bull: 'VC pousses 

higher  porr.-.ily  and  ,b„rnUon  rate  or  m-    xidz.r-.      Ü ,l„o  r,-irar   a  r.hortor 
_ .      «,,  .,u   nn  M •   t><   '•'T.ITï.V 

r'f d'7    polymer period  of celati ai  •'-. =T-1 n¡-:  procer;:; i.".t,.     «,      ^  *e  ...    v*    . .. 
• nre   ,tr   a.r.ed   a>  mcko     ho   fia.vhcd    aoduet     acceptable   in  a   tiCht- if, more  ant.  ¡ 

ly  co; ip.". ti t i v,..   market. 
Pol-aUyrone   ,     well  e   iablvdKd   Ln  r,any developing coviitric-.     Tmoort-  of 

poller   i,   often   fcllow,ù by   -roduc • ion   u   ,,ononc-r.  Technolog   to  sconce  general 
1 c    , ,,~i - -r •:        a-r.r   ''¡oí i np   r '  ¡aoro   apecici— purpose  gradee  haa   aone tine    te.n     elf-uav, iw   ,.   .     .T      K^.O». 

,   . •   •   u  -t   +., A     i<-  -or     di''h-cuit".     -ju.;pen;'io.    technoloyy and i zed   inoact  ana  mgn heat   ty •<!.    1     ,..01     ei     1U-U' ' 
„,- contimi-   m,:s  oolym <riz" aor;  oroceaoe ;  repr^on,  li.en-ia;  nor.ibilities, 

particularly  where   lo-, tonnaye Plant .  can he  built  at r -, on-!..   caP1f.l   cet,. 
1     ,. .H .-,••; •••    ''i-   •'.-i iv. red  cet oi   nior.oiüjr; Carefr.l  con;'.1 der-, ion r.a-;t   >e yivc n   to  u-.. ti. ..-ti..t-.   •.  •<- ^i^ ^.. 

.   . .  ,-       ».   ..-a   .    ^o-,-,n. r  for rubber apalicalian •   in   planning 

mononcr  f ' c i 1 i t ie;;. 
N.w pol    ,:vc ar<   dein,; developed   in  incr,a;;mt; q^nLitic-.-.     Kr-ny are  too 

i    • r-~   n,,^,,rh'.,      bu'    c^ald   ho   ira'orted   fov specialized  for \:   velopmy ccnntnca  for  pioouc.i •,.,   oa..  c...u. 

conv-raum   into  !uah value orport  product,.     lYvLyblcnJ .  -' n'-jor  :UK1 ap. cial- 

i.cd  ^laatica  p.rr.it •  »marri,^»  of  the  b,   t  propertie,  af tuo material:,  and 

iG expected   to  be  m  im »ort nt rourc,   of pelymer.    in  <ro   fatuité. 

•• 
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as quaü-ïy of finished producto  io. d-cioivo  in rr.crk-t competition,   theiv will 

be shorties of alternatives. 

dovc 1 op 1 .'t.-,  " •""<?•• - r 1 •:• ^ 

Appliceion     :  tl00 eo-   in   -„oTiciltor-    .re   ccrV-inly o,"   iotcreot  to 

develops- connine:   èeoh oro   in tho  Jon-m   of  agricU tur -1- \"3Cu economy. 

Probcóò alone noch  op -Ucationo -..ill   incr  a..   •GrioaltMr~l    eoeacxion'end 

will eleo provide   e  rev- r.-\rkc *•  for    lattico.     A  fe,   mere tine applications 

will  improve     th-   i.-ri.ation e  ficioncy  or  nodify   Mie naturo   of roils.     B/ 

il.   it   all  e.ke   it  norc »   - plouehiriii cloed~c<:i   poly tyrene  foam  into   the 

pcrmeabU  to wot-r.     Plotic -.he-.ti are uoeo   in  a variety 0/ way-   to -rotect 

tr.8 growth of cren .    The difficulties  m   irri^eire •   .ndy «oils  have been 

overcome by placing placée e.t  rial?  endorme, è   the   e;rfoce  -oil. 

The evor-ineve -ne' v. e   :i   polyethylene   or  Pc-1 eir^l   chloride     hecte  in 

the. p-.ck-.fir.i; - :    vnc . er V product-  ore   f.;r e ì :z - ' :  Mvtt   chev;e<:   the 

picture   ..f har:   •    e      eo-enpeon.     Tie   ele tic   ,-ck;.e     Jive     botter   u  riorm- 

ance .'erme -urce..    Cror- --link» d poly- thylex-   èlro-   ex   e.-id  for  poultry 

„  „ +     --»     +v —  ..,_.,..,,,.,,.  .,„rn,--.-.- lil^-    i'or  e terete  of  ,T   in--   c   :.   te ccn- procluct..   us'; '.'Uifp  v»r:  ¡e..L.  ;>-.r,>•--•--•      ai-       ~"        -    - 

strected   from renare   d  polycrtcr r<einte 

Im ortar.t contribution.-     f pirrtic   hav     boor  — e  in   the   field  of con- 

struction nat-ri.-V .     ' re -for • • lu.hyè    re   in"   ea   to •:   W. nor extent  phonol 

formalo,oyde  reere arc   mdiopceiblu  t»   the   pi /w    .d   -d cupboard   industries. 

Polyvinyl »hlond     an-   / ibre  r  1. forced  polve-1  rr   (e'^  ' re  tb.   cotnron  nleotic; 

uoed   for corrugated    heeto and peel  jro^xt-.       ood~ dr.   ,ic coapc   ltro  have 

b,en r^mS market   1:1 parquet  flooring.     " .Ivcodei.e,  nol^inyl   chirrido 

end FR''   ore  te     conc.mic  not nolo   for  tubo::   euì pipero   ore. ... v   rUty of 

pietica  io  wxtcr.-.iv^ly eed  ir. electrical   ieooio uone 

Forniture  ned-  fr-e ìrgcc .ion nold.d pole tv rene,cet -clerehan,, or 

TOP lamnatee   «ill  ploy en  import lit rol-,   in  future ¡narici.     I'ol^o thylone 

forms hav.   jus-- emed ¿nurd in   the maaefactur,.   u,   toe  on/   oo-    chcld  a pli- 

onces and uill  conpeto vith pel etyrcro   fcane   for  inflation  ir.   col-  c:torc0e;. 
Damtn ond OUT^CäC cooeno bo: od on clkydu..,  ocrvUc:,  uncotoro.t ..d ^oiy-^ 

ontirs, and epos 10 -  are diablo and „eother resistant.     : ecial   ^ enulationn 

«an meet the demand for severe corrosive  or hi-h temper-tvrc ocrvice.    Coat,,^ 
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r-ny nroblems  th.c could b come   the bottleneck"  in the development of 

pia'tic,   industrie,   an abloom,; countneo v.r. ,, th the  oocial  -I natural 

er   «mnmciit of the  country    e concernei.     In  foe,   it cold bo   mnoosible   ,o 

make a generally -capable  ,olva,on   Tor  i,divi^l c ,-..,.    *,t  the  ponila of 

lumted n,vo,,r and .otoñal rorree,  oitha.  the  coui.tr-   ,r    .ithtn  the 

geographical  region  or a fow coontnea   i    one  of  tho P,      i*lo   onécele:,   that 

cm b.   citcci. 

Another  point   i'    -o  r tart wita pi-' ac-.   ,h...  en  ü 

oaí easily odapta'ble  technique-   311   -fa.  coan.i,   or HL..... 
,   ,.x. ,..,•>       rr- Ir, 1   buildup  fron backward   integration, ~.\<  technical   feaoibilitie-"  prcv.il.     Ur,.J-.'-x  ouxiu    i- 

r.i. fron polymer  processing to   polymer ana  monomer .amaactonna can be  taken 

' i;;,.o cunoiderafuai  during  the  growth  of   the   local   pieties   indu.tr-. 

The   folUwinT•*-:«- ti.-n:   fur  future   dev^optnoul  ho,o   loo, aado : 

,.   ,u. r,  i    •:   ,1;,  nation   technique,  to be   -.clo.^d  for dev-.lop- 
dnvclopm .n-.   tor co.i,..-,   ~.      >>••,•••• 

^      ^r    ^m-ic  b; '-ch  -vclinf.: for efficient   utilization ¡nr cornine:;;   nrogroraae.    »or     U-I.P,.IC   ü   --.,    .. 
», .    ,1,    ., ir,,thn   of   • riformati.on  for haadlino r-r.d uf polymelia.Mon  eqvinruun,.;   ui..-ui.-uJn 

T    1,.   „^   ir   ,..,,t-f>r-   •-. -L;r;ic   Studie,    of  f.ormv- 
tr.an3portat.ion  of  ¡nonzero   io b ill;   or   m   „....¿er, 

,,,„.-.n„in..  .,,-,,n + rl~,r.   nroa »tion .1 hi ah     tr  r;;u".'.  pla-xie lotrm    ,roblemo   m  uevt.-opm^ ,..--v-n«.i 1--     •' 

film,-   in  mod  packacma -,,d ^culture-  ao^if .eat.onof   pol.•,   by  .T.ftnvf 

,,d cro,c-linkinT;   remarca in   ".ho   v.,e  of  pia   ,ic : a,,  cepo   x I,  aatonaln 

f,r or.fabrieatc     aoa.my and  fiutar--   coot reaction   ir.  the   production 

.fpl.oticfoan-;    :tvdlc     of p.lym*r   fio;;   ch-ractena f ic    d^inf  tho molding 

;valuaii.r.  ó*" -tre •  e     in   finished .artici» ". nroceis ana  e1 

Di -cu j.; i e no .rvoxiorv 

•The „roblem     :'    , n •,uc pi,«'. : ^ tv    ^n < co.r ,d .r. b).   irvl.«^ V, 

„o,t .art,,,,—•   » -.  cKvi  .^<;  ttu-.t ,:  .ur^r.-   -x . -   O .,-,„* th. 
-   • * ,    ou-,!-    '    -•-   *'w  "(-.*>'•."TDtion   m   locai  narket,   standard juotific>-ion Woii^ i be ,,.ept-ao,;,:.,  v,-   -.1.    -e. 

", , • ,.   r--   -a   ...v^-no-i-    'or e'-x'v aoìi or. x -or* potential,     'fheauppl/ 
of living, e  .pi..o   i'^"*'"   *Ui    - 

, 1   .1 .- in.'r xr.,r-*ur^  ,>_-,.   tranonortn— 
of ravi materiale,   topological  oro ;roer.  a-a,   .,,• in,. .i.e..a«.   . 

acri and distribution 0;   produ. . .  - hoa,^    .w~  -^ -J 

+  ^r -.-1V.I-+  +0  e.-ra   l'orai.   ;aot   tion  in principle   wan The enccuraaaaa ut of o.vpuit   ',0  e-i-i,'»¡     ..     > 

worthwhile   fer orno-  conrider-j.cn,     ap.u t .ro>. -it   -un 

*'••'   e, 
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black or stabili^ c^nt to nolycch leae .'*v.lcl extend  it    r.crvice  Ufo. 

"ho polyn.rizvàon  :f «tyrenc w-GOo^idcre^-i to ^i^tforward.lB otitic ro> 

v.-    v,   v,   -  f    r^-. + n-r^m    tC-n-D'-T-'   tl-rt;.    but   difficult   proCOrSillS 

problems. 
The  use oT  in:, ey.chv.sc  rosinr   ia wctor  p^ificction  ..nei dssalination 

would       of vr.luc   to  public hocUh,   in ^.icuhr  for wr.tor chinina fluorine 

and other "nr.r.::ful  eicpt/.it.-. 
Padx^iori-ir.Uiccd P<. lyvor t^ti-,n  of trienne     appe red      a convenient 

.^  to  polyf.rn.ddohyde.     dimply ti.e  vulc.^izrtUn of nc.tu.rr.l rubber lat.x 

«id oxidation  of h7dr.,r~rb,n,   V>   f.tty ¿cids  h'.vo  re  ched   che  zXr.&  of seni- 

T       , ,..   ,.-.-      Vr--   -¿vice   on the   -election   of re.diuUun i.ourccr,   for commercial  prodac avi.,     if,-  ...avi~«..  un   m<- 

the  proper u.^'ur.:; :u caed fer mich treatment. 
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CHAPTER      IV 

Synthetic fibres 

^ • accent developments 

The world production of synthetic fibres has ir.cruc.sed 3harply since I9Ó4. 

At that timo, the share of true ::. loties w.n 9-5 por cent in the total fibre 

market, but by *$b'l   it has anacn to 16 per cent and at preconi if, closer to 

20 per rent by weight.  In actual covering, pow-.r, the utilization of syn- 

thetics in even  lusher hoc iure of their lighter weight. 

Between 199/, and 1 ci>'(, the growth rate bar, b-->«n about ?.C  per cent per 

year, similar to previous growth ratea, and actu.i! production wan 2,360,COO 

tons in 19^7•  ''ance then, the grew.h rate han be-pu ove1" }C  per cent, j However 

80 per cent m'   'h>-   total world production 1 ri K-67 ha\-   beer, in West Europa, 

USA and Jaran. 

In developing countries, the growth rater, of denandc in fourteen coun- 

tries for which d,.ta 1 fj available for 1 9M ar.c 1967, show wide variations, fre- 

es little au 2.?   ï'-r  cent to ¿K; hi.dt aa 69 per cent per year.  in rr:any cases 

however, lu" lever ratee hav- c>.<" cue to ca. res other than market demand, and 

actual demand growth m dev^lopm;- countriee, a-.a b<*<:n  high.  In some develo- 

ping cour.tr:->r) ri,., d>nand nan reached levels of } kg per capita which is in 

line with f.'u'-ope.m consumption although, in g°r.eral, consumption, iy substan- 

tially ÌOW'M'. 

Vihile a number of t'.e develo: ir.g countries c^e new producing fibres  im- 

ports at.ll account for 60 per cent of the consunption n. developing countries. 

In the production of fibres in the world, while poi./anici es siili occupy 

the lir^t position, their share has dropped ' -ora ~jZ  V-e'r   cent in 1 (j6r,   to z;3 per 

cent in 19*<9, although production has grown in absolute ter.7.3.  Polyester li- 

bres on th.- otar bar..: have grown from ¿0  p^r cent to ?9 per cent while acrylic; 

and other synthetic fibres have renamed r.taticr.„ry at ' o  - ï9 per cent and 9 

per cert re:u ertively.  It is probable that the share of polyester will riae 

further m future. 

The structure of utilization m developing countries is, however, diffi- 

cult to estimate and often based upon local factors, auch as the historical de- 

velopment of the laarket , and import restrictions. 
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Bide reac-cioriG,   the life and type of the lai-ips and the development of anti- 

corrosion materials.    The advantage  of  the process  is  that it produces cyclc- 

hexancne  eximo  from cyciohexan.:   ~. a single  sten.     It cuts down ammonium sul- 

pha tj production in half when compared   to  conventional  procesr.es. 

In   the production of acrylor.itrile,   the use of propylene as a ra-   raterial 

has  alrr,03X  totally replaced  acetylene,   and a  iar.fr-: majority  of plants are  now 

baaed on  thic raw material. 

Since   1964,   a process using acetaldenyde  nos    beer developed  in  the  Fede- 

ral Republic of Germany,   but   this has  not  been used widely at  present,   and     pro- 

pylene   is   likely to be   the   rreferred  ravi n,-t^rial  t'oi- many yeara. 

The  use of   hie  propylene  route   involves   the  production of ¿.cetonitrile and 

hydrocyanic ncid as  by--producís and   sutatartial  efforts  nave been wade   to rri 

nimize   the-  production  of  these by-products. 

In  the  production  of acnor.ers   for  polyesters,   (such as dimethyl  terephtha- 

late and   te reply; h ;ì .c   -.nid)   the aim prooess-.-s nr-   to  196/j   were  trie Vütten,  nid 

Century and K^nk^L  processe:-  :'or producing Dì IT and all  continue  to be  used,  with 

a préférer, -o  co;, .muir..;; fer   the V.'vi ten  procesa. 

The  development   of high-purity Va-eehthal i<; acid has  resulted   in  the   in- 

troduction  ei"  newer  prefaces,   basca  upon   this  nrexerial. 

Among inur.ory: rs   '"or  0t!-1" fibres,   my be mentioned   the raw material?  for 
obtained  from . 

vinyion   fibre:,   which  are/ vi.-:yi   n^tatn   arc  rnpti-nnol.  The   former   1?  sxil1   — o- 

duced  substantially  from acet.v>r.e  although  ethylene   is  now being widely and 

increasingly used-     Ar:one   other menomerà   are  pro})./lone  and vinyl  chloride  and 

theae  ai >:  produced   in  the  same manner an   for plasties  except  for rr.cre  rigid 

specifications. 

3.     Product1on of fibres of special  interés;    to developing countries 

The  main  interest continues  to be   in  nylon,   polyester  and  acrylic   fibres, 

althoufh   there have  been developments   in  the  production,  of PVC,   polypropylene 

and vinvlon fibres.     Tnore   is also a growing interest   in more  specialized  fa 

ores  such as  fi bree  whicn none closely   resemble silk. 

The  production of  nylon-6  and ne i on-1-6  continuer;   to follow well-es tabi \- 

shed production  techniques,    nhile   there  hase  been some  development  of oth^r 

nylons   in  the developed countries,   these  are   not currently of interest   +o de- 

veloping countries. 
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like fibres.    However,  their main use is in ir.du trial fibres. 

With the development of the FVC plastic   in h:.. try ir. developing countries 

the  production of P/C  fibre, which is r.   low      cost   ubre,   is  01   interest,    h'o«.;- 

gver,   convent îcnâl   PVC  fibrc3 have drawbacks  v.,v iah have restricted  their  fio 11 

of application.     Among these drawbacks  art.   poor  ¡«at rr .^1:; tar.ee  and   3hrin,.ac>e. 

A new development   in Italy,  detail.:  of W;Uí;¡: were a.r/cr.  to   the  .Symposium, 

13   the manufacture  of a  new FVC fibre   \n th  substantially  improved dimensional 

stability under heat made by  the  introduction  et   e   low   tempere turc  poiymerisa- 

ticn   technique utilizing catalysts  such  as   org«r.ic  hydroperoxides,   culphurcus 

anhydrido end an ai Rali  er alkaline  earth  ale choir, to. 

Since  1%4,   fnere  has bet--, a oubstar.tial  development  ;n  the  production of 

polypropylene fibres although not as much  as   at one   time  predicted.     Of  these 

thu  most  inportant  uso   is for floor coverings  a..d   this was diyeusocd v.i   the 

Symposium. 

Combini!!;-, th,   factors of the  wide  availability of polypropylene   resin,   the 

£3 imp IF-  conversion process  frcw resin  to  fibre   and   low cost pigment dye ins,  *-;ith 

the   technical  ana   (.conorni cal  acpcctc  cï   tne   util'.-  punch  r meeí/R ,   the  poly: rt ..y- 

lene  needle  punch carpet  now rivets  the   refaire:..onta  for  low cost  f / oor-cover- 

ings. 

In lyó?,   ¿jome   70 millier; square meters   of floor coverings  were  raaae i<:J' 

polypropylene corresponding  to more   than "' 3  P" " cent of  tN    aal   carpet pro 

duction  m   the UJA  and  Euro;- , which *~ it:,h*   indicate  some  eoec îeilities  of futu- 

re  application  1.1   the  dévolu;, in;, cour.tia   c. 

In recent years,   there h.aj bt_jra substantial   int-vreot  in the development 

of silk-like  fibra s.     Tra.;,.  ;kh;a.o nave bc-^n developed mainly   m  the  U3A ana 

in Japan.    Details  were  made available   to  the  Symposium of  the development  of 

euch fibres  in Japan, 

Recently,   the   re 1 ?. tiora-'-'ap0 V>tw. * n   the   structure  and  thu   texture  01   silk 

fibres have   be ua clarified.    This knowledge,   coupled with n cr.t advancer;  in 

fibre   ; reduction  and   proce:;;:ir;(    U chr. i ques   ,   h..3  allowed  the  production  of mr-To 

silk-like  fibres  by physical and  chemical  mod 1. icatior.r,  of fibres  already  i:¡ 

use,   and by now polymers.     In Japan,   several   silk-like fibres  have  been d.vr*'o— 

pod. 

Silk-like nylon and polyester are  obtained by the modification of the croc: 
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often dependent \iujn the growth of the   textile   n^uhiry ar.l  its ability to 

absorb new fibres roc.dri.ng new textile operations.     It  is essential  there- 

fore,  not only  tu survey existing textile   op. r xt ions,   but also to previa,    '•.'•• 

investment-  aeq.ared  ior r-oaif„ ing  these  plants.     Cftrr.   these   ere  not  lar •* , 

for instance  the conversion  of a 'j.COO spindle  unit   to  us-   pclytsi^-r-co ttj-i 

blends  requires ,.eua   then US:10C,OCC,  but   thi   necessary  foreign rxohar./rc  a:. : 

other facilities must b?  provided.    Bltnis  of   saturni  c¡:u  syr.thf.ti-;  fibre:- 

aree of social  int. r..st  to  developing cci::.VH;;!. 

The  next step is  the   r anufacture  of  tie--   fibres   i.:.eeselv"s -   In thé-   f-.rsi 

matonee,  devele? iur, countries  should cono,.ntrate   •',:   the   conventions!  ry-.b- t   • 

fibres   in nylon arel   polyester and in celckr   Mieteten  ecrylio  fibres,    'fhe  en- 

velopment of move -aiotic  fibres must await condition?;  of market dovelopm,a:~. 

These  synthetic fibre   p)ants can be  net up  on  imported-chips,   cr vd , : •    f.v- 

eign exchange  prob1 ems exist,   m imported monomers  and  car. be  oí' relative..,, 

smrll  size.     However,   the   production of a ¿ood  „rade  of Hire by  the use   of 

established processes  is   important.    In  the  uitiaate analysis,   the  textile   in- 

dustry   judges   fibres  from  their quality and  poor  quality synthetics would  ret; • 

development  of  the  industry. 

In  inteerr.tina the fibre   industry bee}-    to  pe-tro. IO..- fisci   sf'-o 

in the  production of monomers.     The sis'- of monomi r  plants   12 rather hr¡.-,   «a; 

the production of monomers   is  only possible   v.ì.^rt,  a substantial developr-ae. :   e; 

the  industry bas ta:-:en place.     Thus E"T' plant«   are  CelcKm oconor.ical  celow 

2^,COG   tons/year and usually not bciou ;>0,0C-';   tens/year,   and   this vauld  me^n 

a very   ".are,e development  of  the  fibre   in m_try befo: e  monomer producilo-: -as 

possible. 

One method cf overcoming this diificu^y is the development of monomer 

facilities by (nvnps of countries, such as those tema, planned between Iren 

and i-ahiri-.n or between other ECA7E region countries. 

5 .    Piss uesions _a;id  obnervatiers 

The-  Sym¡ .amum .Jiccusñíd   the  problem of whether developing countries  e .cu!' 

commence   fieri   production  based upon imported nonom-f rs,   or by preducinç H   h   <•- 

monorur and   ti.e  fibre.    Based  o-   the experience   of some  of  the develop-in,- 

countries,   sia h as   India,   it was felt  that,   a3   there v;ere  substantial  for- ia 

exchange  saving and  -.s   the markets needed development,   the  import of ou-eer: 
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that nylon «wi polyester are making substantial  inroads upon rayon filament 

demands,  particularly  in the  industrial  field.     However,  poiynoaic  r=yon 

strplc is holding  its   own  in  the cotton blend  ^.rket. 

Ken discusión  took pl.ee on other  pap.rs  pn^W  to  the Syrposium, 

in particular   the  paper  on   the PÜC  process  for  ciprolr.ct.•,   because  of the 

fact that detc.Ua of  this process wer, revealed for  the  first  tit«  in public 

at  the Symposium. 
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to minimize peak build-up.    This development, which replacer, a single tread 

of highly resilient rubbers,  permits  the une of «  aubntcntially higher  level 

of synthetic rubber including 3BR  in  truck tyre   tread*.     (The  average 

composition of  the  total trend using the dual  tread  ir, natur.il rubber 

20 'per cont^ia-polybutadieno 45  por  cent,   3RU   3b per  cat  cocorea  to 

natural  rubo--   7l)  V-" c-nt,cib-?olybutaiLenc  ía per  cent). 

Specialised   r/e polyners have been devolved ir.3li.dm,~ rubberr, with 

^tcrn^«!^   i. •-•xtrcrr.;  nervio-  conditone  (hiGh   b.;np,-aiareü,   Bpocial 

lubricant,,   ^c).    These  includo  polyaeryl.-n,   rilicuno  ara flueriimed 

Dolyraors.     A new  fnraly of rubbery   polymer, which haw   oeen «lied  thermo- 

alantic rubber«,   has b.-r.n introduced.     The,   products  can be  preceded  like 

thermoplastic.,,   ana yet  :«.t on -nl.n«  to  a rubber.     So fnr   their UBO  has-been 

, .      ! L.  .. ,.,.   >•   +,,»->< r-  •»->  n.-»*-  rir"  above  o0»-t>t5  ^t   ou.. United   to applications whe"c   v:\i\[^i -tart r, aa,-  ..^ , iu. »uu^ „>     , 

further  ir-prov, ;;xaU •   m   thi-  c^noevx  -JC>.   posible. 

Mother  nP.j"--   '-• ^ ¿—• '^^ ^'irC  ^ bccn  thC  blC"',Ín- °f r**CrS 

\ .i   „,.  . -^+;r.r-  f   i-     ih«-   u"'    of c-1 f,—p"lybutr-diono (and ploction)   tu ac^.-ve  up^ial   prope, tien f,.r.   <n    u.. . _*   *     .> 

with styrnne   to  «ivo   rn,h  ircna-t   poly, tyrene,   th..   bici.dir.tî  of r.itril,- rubi,,, 

with FVC   to achieve  inp-t remuer   and  to act ^  non-ut;ratory  plasticare. . 

ïher.  have  b«,n many dovc-lnf^nta   in   th,  fie-Id   of  synmetie   latices 

and many new  types rr.d applicatane  hwe-  ariuen.    TKm  stcn.n  from the  fact 

that  the application of  latiros  involve.   liquid  rändln.,; ,auipmcni  instead 

of  the heavy high shear equipment  cf rubber ;u.d ?\ ••sty  procesan-.     Liter 

technology   is  therefore one  of  the major way,  by which  tac   rubber   industry 

is  «simplifyinç  it» operatior.fi.     New   latices  parti :ularly  oarboxylatod   types 

of SBR and nitrite rubber  md rew methods  (procure  ua f;loia.ai.tion)  for   xhe 

manufacture  of  hiCh aolida  latice« have beer,  introduc-i  durirr recent yea* J. 

2.       Selcetcd_technolo^io5   (polymer  production^2LjiK^^±^^-^ 

developing ccuntrie: 

Many  factum ar<    important  in  the   selection  of   technologies for   the 

production   n   synthetic rubber   in developing  counuauc.     These   fa-  ors  inclite 

the versatility  of  the  proteoses fer producing a rr.nr?.   of  rubbera  in order 

that imports of   ^lecialty rubber i: aro  .irruid,   th-, availaeiiily  of  local 

raw _(.tGri..1::   w-vy-iirn: siit.alyr.t-j and  other  chemical*,   the  ability  to use 

locally manufactured  components and  spare  parta,   the reliability of  the process, 
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also resulted in the virtual elimination of the groove cracXin, problem 

encountered in North American pasoenßer  tyros. 
v   - »    ~»r»ri   i-»ii i   i«,   the   tendency 

A major problem with polybutadione  nas beer,  and  -„i.i    «, 

of   tyros (lar*:  tyren  for hos«,   trvota,  ct..)  to chip and chunk.    TM a ha, 

resulted  in very low une  of polybubadienc  m servir*   r,T,^n,   •  >'r*°rt^ 

of  "off-tho-road" driving or of drivxnG on poor rotda.     The  ¿TC^CïT, bon.. : • 

from  the une cf  Ms-polybuVuliene  ha, ben anhieve*   :n  truck and bus fleet, 

•«ployed entirely   in highway dnvm.,  -d   in North African passenger     ^ 

i ,.  , r(t-^-. iiPl   V-re fit fron the  use   JI tyres.     Similar  service  in developing c-'mtncd wi -1 
„«.,.,•.  „ri-^.rf*  .V,T. natural rubber and SBH.     Became cis-polybutadiene  t>» a parti-i JLpl-PtP.a..    

/ \     ^   *   T,   , ri. -..f.-. -• ' i •• -with increacn.fc cis-po-y- 

*     •       +   ,a uri   >   lv   tV>t   ,rfcat«-.r  pruDort.on of  ;in~polybutau^- butadnn"  conttnt,   it   îaunK/-. i.v   I.K. -  *• c*v.      **.   _ 
t,      ì   ,r   --.,r»v, „urir-i.     In Uuropo, v;hcre   -ao 

will   be  ur.od   tr.-.r.   v.;  "urrenUy   :.»-•-   -n  ;-r,h  *• < a  

.Hr-U   -..vol*:,  road,  ITo^ntîy wot  and with hit;h   traffic densities,   t.c 

penetrati,, of   ,, lybut ^cno  n,, b-.ui ,vu,  1,«« than  in North nerica  owi,, 

to   the  eirthayin    m   n. c\  s-fety. 

Cia-polybuWv.-ru:  ani  "thur  polybutadicn^s ..re  b,ing used  in increasing 

4     .„   ,  r,-r  v, nt  of c r-:u-,a  eoxpcunc.3  in both   truck and bur,   tyres, amounts an a ri,u<p,i^nx ot   e-i   .-.^ v 
j   «   +-. .       *-   iv-rt  -iur, -mi c  T'cij'i'tics and xhc aging   > The  application   takes  advantage   ut    .ho   Jyi.-mu   ,x--p 

i    „   !„*.„,   -     M'1-tv.r-.i   rubber   compounds.     SBIÎ  it. 
beha- -leur  of  thct,e   cvi.-.pound:; reU-wc    -    --t., 

!       N..fl,int...  ,r  -i   <r  carrai  oornu.uncls f- reduce   the   tendency of natural also frcc'uentiv   at.va   .i.  <.--* ---*»•-• 

rubber comporr,   t-   soften on extended  use at M-A   to'.por -turco. 

Up  to now,   very   little polybutad iene  ha,  ,:,n  u,e 1   .ut,ide  the   tyre 

.cgncnt of  the  ruYb.r   industry.     Ita  only ether  nv^r  us,    iS as an  impact 

modifier  fer   re-rt-'Mn   graden of   hi^h-i^P^t  poly3 tyrerie. 
,   , ,<  _   .,,     „.„„r   r«nrn   of  ~i 3-c alybutâdi '.no, Hcveral   pr.c<a>yCu-  are  available  lar    a-.,   .I,..HU,.-e ,u. e   u.    -a     .     ./ 

coverir.£; a r.^e     f   ris-contcnt    no  with a,r~   difforme  in properties. 

High ciB~p.lybat.dien,:  bared  ,m   tn.   r,^ t  proceas  h.:;   b,en f-.ra!   to   p-.vv-- 

the best pr:^,3ir ,   properties  and,   m   p.rticul..^,   to  give-   Uv-r.t -ba^n-' 

••.i,.       *,,   ..    -».rt^ul.arl/   i"aartant  in a.a.as   A'ne-re 
when  it:; cor.pour.aa  are n.illea.      ihi&     ••   ^^-^'"e        * 

the inr. tailed equipment was desi.-:., J -."«ur,i r.aforal rubber, i.e. with hi^i 

friction ratio mill,. The tixanium v,f,iyieà tolybutadiene i3 superior to 

the  lithuim catalyzed polymer but  is  inferi-r  w   s^i.  in preceding bon:--^ 
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quality and uniformity are required.    The 'mock type  EBR's  produced for 

application in moulded products suoi-, as  footwear,  show good moulding behaviour 

but because  they hive  low gr eci> cxrempth,   considerable difficulties are 

encountered  in mill mixing und production rater, aro   adversely affected. 

In rtunrairy,   the  solution SBR's  provide  in te'-eeîtiny, and useful properties, 

but  it ir.ut:ï be  recognised  that xhey are   r.ot intercl^r^table with conventional 

S3R without   the  use of  special compear, tj na ana   pr.iccariay;  technology. 

Polybuiadicne produced   in this combined  e;aiuticn  JdhyPK  ry.eterr. is   similar 

to  the lixhuim  áyao of   pelybutadiene   mi   has relatively  low cis-content. 

North American experience with thio   tyro   of produci   shows   that   it can be- 

widely used wherever   t::e  hiçh eis-typoa   are uea.-d,   but bocaus,    of  the   lower 

cis-content,   i ty  dynamic  pretties  ar,    rdiyhtly  :>«.-~,r*r,   ar/J   its;  naxiny and 

extrusion behaviour   in  blends with both   —turai  rab-x-r  er  v.uih   ^I3R  is  alno 

slightly reuueed   .-.id  renuit::   m Kiewer   tha-onyhput   ttuaeuadi  ó'J/.wc-r  rr,iair.fy and 

through  tread  eurasiens raraiir.p hott?r   ar.d,   en  oacisi'ai,   oauaiiay scorch. 

From   the  nanufaetunny prece as  «c-zpiia,   the   combined  dilution  SI5R/BR 

procès- aerava;   a  very   attractive   flexibility.     duwever,   the   ehanres   from 

polybutadier. .   to  brh do require a   short   ;a:aoc     t   shut-uoan between  types 

(up  te a  few dava,  depending on   the  cquiprant   ire lai le à ).     The.   ¡.racolai  is 

al30  capable   c"  aoiay ^U.-^o  ?—cams  .-f   butadiene,    provided   :.r prapriate 

recycle  faoiLti^s do not r^al       a  cancantratl'a.   i-~   arpa'itas   ir.  the 

diluer.to.     It   ic also   important  tu recognize   the.t   this  'raasr;  uses  crca- 

ñóme tall i c   catalysts,   consequently,   al the ugh dilute-   buta-, iene   has been used, 

the  butadiene   must be   free   from  colar   impera t i<a;   me Ì uairiy mo lature.     Ideally, 

as with all   the   or yanonetallio  systems ,   includine   che  Zei^lor-iû-ttcâ  ontâlyst- 

usci   te  produce   th.:  hiyh  eis-polybutad i-a -er.     th.    b-.-st   Control   of   the   process 

is  achieved with eatrei-ioiy  high purity   raw retenais  and  which   are  consm ...-n-- 

ly  pure.     The   trocear,   ib   therefore   sensitive   to upsets  in,   ray,   the   cracking 

operations   yovri'r.y   the   renonxrs. 

The  altérait'   combination process   -  the   conventional  virulsicr  process 

for produc:ny  Chit, and  also ermalsion  polybutadione ,   io alta* extreme li- 

versatile.     Praa a product  viewpoint,   the  systarri  is   capable   of   producing 

a wide-ran>:e  of unexpended  and oil extended polymers which are  well known 

in   industry and for which  the procees and application technology is well 
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without curtailing the  polymerisation reactors and finishing ¿y a tens.    The 

capacity of  the  plant  is thereby increased.     Further advantages of  this 

preceso of  si^.if icancc   in developing co-ori trie G  "i*-   that as  the need 

develops f r pro--.no-i Km  r •>" riccia: ty produca:,  t;uoh as mirale  rubbers for 

oil resistant explications,   or  a necci  :"\r   liti cos  for  t.y^o   czvl and  in 

textile  ana  paper 

acquired and eoe :- 

The  potentia 

• '•-tin;:',   the   tec-oic) o¿jy   to  rrcde.ee   such poly.acro  can >; 

Lth r.ir,i.T.u."i '.dai lierai   ir.vec tr^nt. 

k,.    ~,r- -•]•'<-'     1 -< -i  :r>i.'-    •" "' *-K    "' '"     -.".--»i-   if"    1>i'    ili •>    .-•--.ill. ;:rc7„ici by  tlì 3  oralis ion 

system also  per:: 1 to  advantage   to  h.;   taken   ,d   r.r..   recently developed 

technolos,"   to produce   hi¿;h solido  latex by  pr«osrrt;  a¿tñíraeration as 

described by I.3.R.   at   this  Symposium.     Th..,   U c:uiulo,.y pcrr::_ts entry 

into applications   ^n moulded and spread  i'.e.;r¡  in aio. i tier, te   the use   of 

conventional  indices  in carpet and  fabric  backing,   adhesivos,   the   ocrd 

dips,   etc. 

It is  obvious  that  there   io r.o  single   preferred choice  for   the  rr.ost 

suitable rubbers   XL  be  made   in  a  specific   -J-unay,   and a chcico  rr.ust be 

based  on  the  local requirements of   the rrarket  00   it can be forecast,   taking 

into  consideration  the  country's plans for  its overall economic development, 
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/ »    l'c^niVI ';  •:. r ; r. r;  "•:' application o: 
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CHAPTER  VI 

Development oí   the_ oehjr^cj^L^ ;  

Decada. 

„,,  -^+iT.:«,
:;ír'it,i.l

ií ro.vo  "hee-n 
Attc-npts nt praioexin;-; xho world düiüic 

mr.de by  the United  ;•.':•. tiorvj r^ior^i eoono^h: 

'of Fo.rb^rke  :i>:ch.-t À.C   (for t.eUT)0).  V.U.  renult.,  of  tho^  ;r-> ,300X10:10 

h^vc been ccrr.r^cd  :-r.d ^re  presented in   id*;   f,!ll(":in- t:,ol-r. 

jiaxa derived froM  J;ho lUJr.itc rep :;rt :':."   xh:;  .'v-'ferexvl rj-.cr.c:   -J- 

'-.."•",-- n roVr'h   ..'."dor   o"  :..::¿:n t,u.xi" 
world could re.  -ixcd 

fM.  tho world ./exxrd   for  poxrocrerüuui.-   in  1979 
n.-T,    -J-wi     TX'0 

lor 

sets  of aal;', ^vu;  Dy ..uM^ t    ~,     -••->• 

in most cciBOB,   neiuior  co.-npar.Volo nor  uniformly oleifici,     fe: 

xl  «cotioinlc  o.xr.rr.inoi or..o  ;'.r»j § 

-eascr.  it sccr-o  thxU   it would  OG  extremely  ixportrir.t for  ':;-JI¿.0 to 

.valúate   in dor'.:. xhe   connivency rud   eoxnarh u:h y of   xh: axix ¿ivsu 

in  the.  tv: o ccuroee. 

•   xxblc::   ir.clvJ.-" 

oi   pò"root. 

•tirr.e.xoo  of  pr-\y. 

'•'•''}   l' * ' 

u'.d   d.''it'_» .ti i-,- O -^'T.IT. 

fxre   c-cr-if-oclry,   to   Guniti:   > ep ;e u o,^._ . —   -— 

ci,  rivivici  :::tJ   trx   dc\e J O,,..:^ ^J- r.ri!'- T.-*"> 

:..;tj.:ptior. o:   l"X„or 

.cy  r^eunxb to :>.c7 r.ùl?.Jo:i  xene; 

trou-; 

developing countries  of  tr.e v;orix 

of Africa, Arrcocn,   Aera o.nd Jhe  Middle r.jt. 

Accordine:   to  -.ho ROY. its study  the   to^i VN-M eeour^Uon  of 
.     ,r  -, i---   -  -,- ^   107Í", -vi -to oû nillaon 

rr.^ior  ticrnujpj -"tici. •,._<.¿  ... .J—. •   v,    >..  ..-. - 

tonn  in  19?0  (r,;c   tVr-i«   l).    Oi'  this 

^rtnopUnti-; hy   tho  ,>,-• loj-nr counxvica  r^o 

in  1°?^ '~nd  S.91  rr.il'.ion  zenr? :.r.  ¿'jbO.    ..•..   u   —  * —    -"—   •-- -   -   • 

c-DuL-'ion ^v.Ktc= of  7,-nthotic ruhher   >• o bof.n prepared by Rcr.i^. 

ti- „-    ^ti-M^   .--r noni.-.ujr.otior. of   ^.vnth-t:.o i'-J.r.-t-cr   cy   the  dtvarying 

T   • -         r...   „,.   ...,,--   t^   Ian no"  tens  in 1975 an¿ í''"-» ' ' countries arc  ;-.vsilf-3ic.     U^K«-  ^ - x-  — J>- "" yi^ 

672,000 tons  :n  1?&0.     Ta- efúin'^c:   G ^oumpti.^   of  3ynxhctio titro£; 

by nil   the dev dopxny camber, r.ow to  99^•  x.r...   i«  1975 and   to 

-rar •!>'-,-    ^-. + -i '•    •    .--•', •'    ^ -*rirMr"il>tiO\\   Of   r,VTithe"tiO l.'A tiiliior.  tc.'i"  : r.  :y'l>.     »^e   .J..^...   ..••- •      „.nui..iiu-.> 

fibres r^e C'.òO not ava i Uli? a   ivi thin  reporx.   - 

The enxinatocl   iitV^tncnx  requirencnts by  the developing countries 

aro given in t-dûe  2 an ¿ivor.  in the cbeve  survey.    According xo  those 
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CHAMES VII 

United Tatiana Induntrial r^vol'.otmont Cra^ii.ailiün - ...Tochaicrú A-qj rxcnc£ 

pc » i, ;; i h 111 <• i ( a  for   M;   Jj[fjfl^iHa~£-l--^-:^:JM.:c^lv-v 

Iniriur,   t'a.   cou.-:;..;  of   :!;..-  2yTtO":a'. hiajjo' .'> «.-y; '.';:••:   1"-T lrì v;zth  \no 

iaLr1icir~r.+t;   fren  i'a.araa : "" carat rica  f-r   ir. ;i oa ti'-a"   of  paariolr,  U;JIJX> 

ava^ter-Ct   xrs   th-:   : a -ocha; a.cal doveioi rxnt  in troir  cavatrias. 

Trv  "lïo-t.-;   a>   ...'.   * :" tro: [ant:a\>'    il".'   -y -"rcav :w."   \I':/.iû.3-"/r:, 

•H r vfy,   •• r.f'.o  r>.--r   ••..-.-,,   r^'V". ¿ î ~ i -• • V a v ¿  ~uaiv~  T. h'    f ano; :' *:i   ar.alir.oi 

the. main totic; f  r  thea-  die curadora;  vnd^r  the  ft 11.v.•• irvj three  ccctions: 

r.laiauiaj; -v.l.:   tapi-,a va-.^,.; «f v j+vt-chc.-.ico.J   lactUttc-a ;   a;jv:M."ar.ao  to 

íiolvir.íj probier::.; coia.i clad v  ih  the   oparaaivr of  OJTT :"horrLca_   alantr,; 

ar-a-i st^r.oc   tT.aardr   Ihr-   irato1 ] ati an  of   ?•-> i ]   p<,> t T-,."}>-.,-.-.-,;•. ;i.   nlur.is  for which 

--a    -'«.•    % r-.-, - ,   -,.,,*.-,....       iri-^Tu:,,     j;,   ;,he   ?c^-v9.   of i-' M l/dhlr  OO¡1"   a 

' her •.-  d iuoua:a"! a 3 

aa   . ( raí; a  "^vrcw ;. 

i.-.;.».',   f'":-   • i" e„... .. -.   L'-V.!:    ..'.il..;  tao  ¿evalopvKry 

: t\TI  o.  a .-Vl .  ,a ¡ V   "<-•*!<:    ."> r. 

•li'.-r  '"MIO .:--ul'l -.o.ùr,'   a o.tv int; 

Th< UJ:T -C.^1 :• 

t^ troir ha;. -.- arrr ' 

¡•onorate   ira    offio; 

. r-    -ar-jea  out v.-ith   th-?  ariara-aaltra-   chat  an return. 

í    *>*\:   r "utícírante  '..a-'.;!.i  b_   ìV.-J trvaa atal   in   tryiraj to 

tra"»- at  ranae ., t "^~ iatar.ee vatioa ::ì'ì  "co 

LT   channeled   ',hr;aa;h   ohe   Pci.aaeni pe-¡<: ^reataivw-   rf  'Ja !'•(•. 

j* -.o»..   Tir-fi  •••, ' .— ..-'.-.--a   j -i- -• T   -v- -,   -, -\A -i Q~+f ri   ->-,---T'-r- .'.; -  "..'»"tT   nf"  M:,dÌ!;<?' 

for Uliiro,   the   F.;O;     ci   the Jiacucri ora;  h .v.r.,;  "a;?,"   .-.tr.Q.rs   cccn   io 

asr.ist UN'no    a   i.h-   effort  cf  plar.aint-.   co-rvr'air;," "uà dotar;-;iiviv:i; 

iM»i,iTii tifjt;  t'r,»-   t .-.,--.'>. ; c> i   s<-,f. ,<;-, nnrr   ir, ru mb-j'   ".•>. a ti~ i e ìì.  and l'or  aoitj.riK 

irucatioruj  an  Xo  th^1  ricadi.-   of  the  davtloaiar   'ouatri«..-::. 

SwT,mii:c uy,   fa- roqu-'-atr frr UiiIUOM^   tochìiacal ^zz: atanco  anov; ¿. 

'"air   cTT'oo.d  ovav   the  '/a-ri-^Vir.  f-" otovo  aì,a  ¡a:", so::   ir. vi ri 1 rr ! ; UNITìO  O.-ìI cissif-j-!; 

th ;  devjao¡>ir.£ cour:;r-,ca   ir.   th^ ir  pctr^^ra alt J.L   lavo i a a:/ava. 

In tiie   fol lr-a.-í.j.o ^.r;i^"-?b.¿ xho  rr:a;n  aoctorr  concerned  art   ir.dic-atcu 

to^ctlicr v;it?;  tht   r.umbor   of va^uorita aa -.;tH :..•;   ti:.,   roui'ca.  of finarcia^r of 

the r:p£-iata:ic^  in  view  of   tìwir  tj.::'ir.f,   acoru ar.-i ur(;,*i.ncy.     Th«t-  -Ve ur^ via tiens 

i?.->ì  a^o  for  ñr.ra:--.i   P\in:ì   vraioctn   (S?).   far  Spaoial   Industrial   o3rv?.cc3  (SIS) 



i     ;      , ' 1 , }(Tì 

and for assr,.-!- "c ur;ci-r V'^atuir  Pio;:- 

I+. oluvld  te n tv-   ¡UTC-   t'.^t  f — 

irxininF ci;¡.j '".» r •   i r> iuv.,< ; :: tu-i •-..:•.   .. 

On,,^  i   :   er.vc. irf;   -ho   soctcr   fra..  ;•-'•• 

r>L"!  11. 

'Ir ovv   i   :   ••^.•C'.'fis and   prof1 u«x .i¡ I.e.? 10 

loro:;';.      :.¡'i;v     v'   i.\-;  ,i"'!ií.-,lt -    '•> 

•; '  •V.C>. 

t.<:cr :., 

•;;pt:vat.i..,;.: »'.''fi' 

<-f;' iucnt uisjov.-; '• ' '"•-•!'•.•'- 

!'~r";';o '") ; *;..'" . L.:O.'¡ of fiiT-ncir..-", i •• 

vtr.t'-nva.   SIS  2. 

Ürou£_lü;   lo,:..-   lapcotc  o:   e;^..b U o.>- 

p;'ür:otii •),   3''0   1. 

Or oup ii;   procct'íj engineering  iu-ro,  » 

in   cor.clu^i^n,   the <ij FC.íí..;.
1
 •'i.' 

ir-ß   OOU.fi.U'.U:t:   iUíve   ..€''   '' '-    t:.;1   .....i        i 

0%;v .:íí  Tniunt'-i-.L  úrvicoa   v'JÏS)  pr . 

projects linder regular  proçrararnv   }. 

tOr 

,r, '.     ( i/t 

v,i:a 
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CHAPTER VIII 

Conclusions and recommend a U ma 

Development of  t'y,   p^trec-ra-n K--?1   industry in dove lop jr. g countries 

1. The  Synpo.nir- rerotnrr.«e~,deü   that in  developing   their pe treehenical 

industry,  rirvi L ; ir,,;  countries  id.uuH ue-h-r tak,,  detailed rv.j-kct studies 

for cnd-pr<-¿cot:;  ii.a luairg  the ia.cr.ctvf   the   production  of ;;uoh cr.d-proüuctü 

on mero  corvi nti. -u-al  r.-at--rials,    '.fner*,   i hu nece,.ary   cervices were  not 

a vaiLabio within a country,   the  Syr.pof-iun rtcceeeooed   that the  cervices 

should to   obtau,. ,«   TTJX other developing countries,   wh:> hay;- already 

progressed  m  the establishment of their  poirochor.ricai  industry and faced 

s i mi 1 rir  pr oh 1 e rr;. 

2. The  Symposium eugjested that the development   of  to    potro che nica?, 

industry v; i thin a developing ccur.tiy oouic   be  ,.rca.t!y  !/ Ipd by .-t tajjiir.r; 

informati en on  thv  experience of other  developing  countries and en 

e va i Lab le proceder..     The   Symposium therefore   su£.._ïv.aiec',   that: 

a, country papere  ai  future*  conference:--.   ¿->.<eil<i   ¿ave n-ri   emphasiy 

in din cus'.-.ine prabien.3  facod  in the estabìiohaxiit   >i   pctr^ehemcal   indue Ines 

and  the me a sur er; uaiertdxn to  ^olve then.     It ìKL   al.so  : -,.u-_ ìecrcd  helpful 

if UNIDO er regional   corrrnissions such as  LoAfL',   KCl*!,   e*',  evuld prepare 

rtíports on experiences  in  the development  if   p-_ • tre a nemicai îedue tries  ir. 

selected developing countries rather  tiw.u  only   statistic :il clue; 

b, Uî-ÎCïAi;/UiU'-O nhiulc'collect da*a cr.   the  imports and expats of 

petrochemicals  In d'. velocinr; ccur.-trios; 

c, a mc/oharisrc  should bo worked eut   í'cr   oubli rhiraj on a regular basis 

detailed  inforreit: rr.  or  procesres available   for   licensing, 

3. The  Symposium recommended  that offerto  fîh.-uici .also bo nade by 

developing countries   to  offer facilitici;  for  pre-invt-ntn.er.t studies, 

feasibility and detailed  project reporto,,   engineering design and construction, 

plant cc-r.missier.in^ and  operation,  and   in research and development  to other 

dove loping cour: trie s. 

4. The  Symposium emphasized the  importance   of -adequate  training in all 

branches of the pe-tro che mi cd industry.     It roocanendcá  that developing 

countries who have  entablished petrochemical planta  should provide facilities 
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fr-r  ii aininri  of   pcra;nnc 

facilitici; -•'- •>*- ' -•" : "f- 

fr>'". ^tKr  -àt--1"- » '•• 
.,   l r-T 

also  o 

-.;:.v..r..:   MXT ir. •   V:.-   e'v- 

haï    v..r.   '•-£>.,' f\ t r,i'-"-v- 

.:   by   :-''T.       '•••    "•• •" 

••-.   tcchr. ir - Ì.   "-*r:'H:--r  > •< 

,f-»t- <>+"" *vro "',!* * •-- 

crau  * 

tO   1)MÌ là    *J>'    '•' 

to reduci.  oví.-TCii vu^ . 

ma:-pUT.'-r. •>'. .,   »h-    pe tro TV-'•;.•• -'    >.'.•••••• 

tradir;* rantK::inne   Di »e     ì;'; u-Jf.....-. . 

abroad   ~*-nò   tv <--<-i:-*y  pr •••"•'''• 

7        Th'- main   co trie heno .er. \   i:v;on"0   » 

basic   T*.T,rocherr,ca lo,  T-mcr.i r -  f"->    .      

i,yn+hc + ic rubVr  industry   -,,; :.o   ?(^'-t"' • 

are  ^ --^rtar *   :-"4  Telati ve ly I~^.rf    • 

production   and  the   Syrr.vr^ um re'-•:?•    n   ' * 

joint venturos with other  cr.untr:. s  ""-    '• "•   - 

In this connexion r.  :mrJy oí  — nb--;   

is importan»; and   ^.n».  "/»r-"'1'"    ~,jl-•• 

A In order  to meet   ihc   on ton--   -•<• 

are considerine ae-velo-.unfi mua^u — 

partifîiP'Ji to --*   --'v  -v   - 

_„  ^n   r,lfVtB would "o  possible   only   it'   '-'"^ 
..... ^ tj»»— 

market to meet  the hase  production  costo.      a. 

*•»• . t 

í     -»rue r 

th~ 

T.^íu  O"*'   -»-tí 

.í;O~ o  e x;.'-T f. » 

(;,i.<•    ^i   •' *' 
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Fwoialiïcd raw irAorials are   prcf?-n+ in oil  rroctv.cin-; countries cculd 

l;ir_*;   scale   plant;; meant  exclusively fm- expaA  be  cr.noideret, 

9,       In  viow of  the    e solutions of the Unitod :ou.,i^   CAneral Assembly   to 

th,-  effeot   t:..-.t ta autor   tor.hnolo.jy should ho   in tr-*:•..;:v l   trAo developing 

e^mtrios where  a;   ro't .ato,   and  tr   v:,.o  A   the   foot   Uo.c   t>,.   Mvircry 

Corani î.tt;o   cri  DOîLUO-  ard  Tocho.olocy  A  in ï of   auoh  doveJopr.art,   and 

Dorine ir. mi-i Aa  uiocucEions of  the 3yr;ova:iuo,   .: i   la  rocoaoanded  that 
00 

ir. d..-vciupiii¿  COLO, io.,-     shciAh   one';,;.:;.?;   tue uoo   '.í   eoonau.or   ,OC UO..;,i7 

».  ,f.»i  w   i- r-   -,-i  jf   oc ti o-heir.icul ¡danto,   uìùru; assistance  fr.-ni 

UNIDO   if  KWSU-.7. 

in       ^.f .;( •>">••   ;io" "^ir ' cot itrios no333ta¡  oAöstantral reserveü  of «lavorai 

:tnd   associated f;rj corotainrag auboAntial proportiuno  of ethane,   propane 

and   hiaher hydro-:-orbano.     T-i-   Symposium roconaeto'.-A   tnat as   there  fractions 

••..    A   cpeoAo.  >„o. o-.;  adv~n"A.rp  iT1 the  o-ooooo.   oh   : d,\ Jene   rcoittme 

— try   into   tA   A>    d  •. "   oolr^.or.o^ic-1,.- •.. 7in;:  to number 

0:   aov.'Ti—; s,r-_oo.. ¡. 

.vt.-.t : •..-.   t     i,hr 

;.;••;•::,   oountnor. id th  ,aa"h  o» e orooo  anoulc1   roo,   op.;cial 

or :;<"•:;  for   the   rr Auction 

]-•   a-; a..labia  r..o;  aoterialt; 

,2 rao JOOI- 

A    the  devo torrent  A    :., 

..«'   -lodino   Aar; rr A   ^voly   iroav onr-d vo aro'  ;a-; 

Booh  a J  e rude  .Al   'A   tuoi   e<!  :\:A roco::ra r:AÌ   ar.  o oamr.. d i.on   .A   such 

of-ceraio by  cn.uotr ;e ~ -.tl.-.v ; conventional ra,<   rate ri Ar  oro  ont  easily 

:va3]ohde  ani   roeo^l-y  oh.c;   r.aauf ?c turo   A  ;oor.oAa  ,0.001  -s   P7C   a~e 

-.'os tía d . 

U.     The  Vaporo."   on.;--rAod    "hat,   i.i vs.  of  .Aiay¿,   in ba.noting Laonde 

olefin  plant.: up    .• eapae: -w J 
•;:iy  econí/í.aOF-  o . of  ;o....Ilor otnylono   rlanta 

A.   relation   to   : 

Rosaurceo  A-r   t' • 

c^-vr   "dar. Ao   nh^uld  c:   ro-r'aura 

a  " rAo a-atic"1   A  such pAr*"    . 

:l..dc¡'   rr.dui-tv.v 

c c 1 o i. i • -  1 n   1 .ao 

T'_- L J T1CÏ'IT'f.- . 

l'i.     The   fyapooKi:-   a..x;a   that preoaat   trerAr  ore   1 a-   the  ur:e  of ethylene 

l";.r   the  .T.anuf.icA.o'.-   of   vinyl   ohioride,   :a.thor   than  acetylene  except 

wider  excoptioroo: cirrvnsv aces.   "no :ntearatic-"   .a'  f—-litios wi th 

amnoma an. sdond   raa-duction.    The  Syr.pojuii:: aloo  acted   tao   oatisfactcry 

- rœcrciali2 .t¡-T.  _:* a nur.'.. :-T  O^ ortychlonn Ai>-n   yrocc33e0 10^11,; ethylene 

•••dich eliminate  the   piodler,  of lisprnai   -,   :o:a;adadc    acid. 
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ÍU-0'.   ?3 

14. The   Syf.n )f;.o:.r:i no to ti  the  sr.tii^ -.•..•. t-7 

for  tii-j  irs'inu fact uro   of -/irò... :íO'.0'->      ' --•  • T- •-' 

spoci.:u    iiU-Ti.!st  .--T-  -ii-vcl.-pv;...; >•••   O.-x.O   A-'- 

application l'or  o*o ¿  -v-"s   •• 

15. in    ¿yrc.Lo-..^.  "^oO   w»lM  HiW:....t   *>•.•     0.0'. 

rt search  ~n  '¿he   ;,ooüa¡ lion ..:  woo,.. '•'•;/ -• —   ^ 

technique. 

16.     ?h'-   S.vmp^:iup  n-tod  that +h?  -cT-.otve.lv   ' 

eucceedc-.d  in capturing only Düfcind iro-   rrrk. • 

Polyc+bvirne,   t''r,   styrene  pUiaticr. oro   Pf^i 

domiate   the   thor^-pi -ntioo ^íüI   voti.   "   1'; 

;•;  oftí.r,  t.:c'-.--.jT.p.r.c: thor   '•'   t^. .. '~ ¡; 

TX O    J 

.-.au. 

:>*' re l.-v:.".»- V:   '1-. 

_;o   lai 

,.'!• 

courroi i'.",; 

&if~,iV'F' '- -'• *;..'. ,    '' '. V:    ' f   >/l.» ' !    '-'• ;-io tri'. 

inut.-i.oi,    -n   '.'le  i/^vr-'^Vjr,    ro    ;tv.,--    '-:-. * 

17.     T:.o   3y!r:yor:.un r-ntrd   i- v • u '.vuV   -• 

permitted  ruV.r¡Mi.vul  inprovcr.t.ir •.;   .>. 

cost  by   tho  UíU.-   •*•  r<->inf;;rof.^nt vUo - -J. 

interest   to o«-vo.¡-,pix* ^untr^-r,,   "o;   :.t   -. 

for   the  devf-IoLroint   .-1"  Vo<    :•"!'.;t .  r-    •r-rv 

of baoic  ph:;'/.os  and yot cno<r-j:.y   tn.   - 

18.    Thn  Syrr.po.;iun r^'jrrrrorvir.i   thai, dc '» ' 

attention to ?ot*.m§ up adoquav, ia'a.:ov 

indue tr>- such   .a  shops  for the rroo.uf      o;- 

1 - 

v    O    a   ."»MOtiVf Iv 

•/;.•;/   low 

.1.1  oiunb--.: 

..r 

• TO: 

*•*.-. -> *•» ~*-r\i• -> ri rr> 

19. The SynponivK. re^onmendod toot n 

tho plastics industry, deveicpir...; c ,0 

to the uso of t;l;-stV3 in tho- r.uV:;-. .'•. 

am also tak.- _r.ro aco-ant ^t.u'ii.r 

traditional r^tonr-is 111 th'.ir ->:n - 

materials in oth^r countries, i'-': *' 

play  in  the   ouboti vvtivn of vr¿:r--; 

o » ' ' . ..p 

•produ."tr.  r. _•  usti*   -  -"-r.': 

erv inga iti  forgiar. *-xcr,-.ní;o, 

and n .r-.-forr -uo  -v * 

•urrv-rt   r. •-. >..  4o 

-r. • » 
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: •• •    The Symp'.'Jiun r-co^pcndecL  tir?.t,   b<..->rv  -.ebr :b 

•-¡e.,   í-roaucx:'••",   d.e/<.lo:.er.,-; ceuntrice;   .,:.-.-!     -:• r- 

,    ^,jcti,-;;   Íe.ei,itie3   ir;  rt.2-.tiC:.  tj   *:..-ir     ' ...t. 

r .••/,:-• tp'-n1;-; v;í.'.'."">'.•  reTu^r ei   ber "edifying  en"'   : i    . 

.; ules,   -,)n   A.^.\.í   o*.-   i. ..-*-   ..<-*!  .w«-1.    w^         v    . ...»   . • 

* 'P *" . •      "^    f T". r   ÇÎ 1  n T        r-    •       .,-""",'•'        * '""* -' ' T      H »    */        '      ; !    ^  * ; „••..';.. , 

7'itho^ic filr-.. fi-li evali ;."¡~'<:c a siert be ,..:*..: 

3/ritiictic i'ibrc plei.U vis-.ei -Oí. irr.pcr b.tt :••:. • "..r.i 

íX.V.í.VK r, ccnot.ntr?,tc i<¡ tn-j first trut^r*"-; en ti.<. 

fibre:,  üeeb   ?v  nylon,   polyester  and   ir. colder c'. i 

Hyntiu: t_ic . r'¿p.^i-r 

, •_       fii~-V( ~> !   d'-V'-i')* '',"   "• tv-iri tr i e-s   :ro   lo.^veb   "T. 

, ..   ¡-rex wed,   butwh.erc eyrtlwic   rubb-.r woo/ne   .r 

r. "*ú[,:'Ht.-f"Í C"t    teeí    e    rte.jy    i>'!'''^].I     Dt     !L' -•.. V ..••-.'.;':    -' V 

'  :.et::r;.I   rubb> r   r-.„ <    LV*-iy   te   s.yníb-.t ;c   . .-o  :, 

! + e    -;cil;   yi.vrv.      .:      "yr.p^nu"' 

l v. "   in cenni.zi ci  •. u     be,   a  v-, iCr"t,.'.t  oi   rr 

wd   tbevt   .:w:¡.. .ri;.,;   ' :r;p?.rii>....  o. ce. ie   b"     '; 

,".     T.-u    ihweeer-   vwwv -.od   t.nt   bu.   bu. î ' 

•1O_î:I(J   re : • '."7   :.-.   o.ely   T.cruibl',   by   ce-ee . r 

. i   tin?  îuub.r  { r- ;u':-.. r.>   era  r».;-:-      ..i.-.i 

v-<    provjii'd   in   i> v; br i:y countries   :er   U,i. 

-ee:   -;• Argent:»..-.,   v'eeil,   lew.  ene  "..xvv 

..   ubi   b     ob   y   •ll   v,   wnri-  ~y-the tee   r--bv 

-    »v.vr b   •    ';   .*.   b,  y.'r    r'  V    '•:;   .eevrt     rwe  ' 

•    ibi:.    ,C::í:I\:I'¡!. 

•   o;-   : :•" r. • -. •   '.1      ^.. .". ' b-  "¿o 

T*   : '." r   o i i .' ' i:-.    n~.- H   î '• c I— 

• •-    ;.,.-.;i.v  ••..••t..ri?ife-   th., 

,.-.,   : ,u; ir i-- .;.  .•h^..:l;i, 

r.i;ib;':ure  ;b   :.:•..   :.yb  vw.'i¿nv 

,•; :.,,   ncry" i'"   iberv.:-. 

ion.:   :;;:cr».   ri..turai,   rubber 

'.-•-.r-   „ci; f..     T....   Ly/T,;-cnii.;Ti 

,-   :o   nr "..-. : *    bx.   --ce. citn 

.-   eeer.tr,    -.o  -eeie;  Ve e.e, 

. V      r .   be'   i -.-• I --r iv-.ly   ..e.r- 

-... -b :  , V.^ u.   I   ; c:ss ibi! i- 

;,...' li .. j   y .    .te ,   ena   .ea. , ,<• — 

:    'f.«   e.  b.   Ú   v,lr;- ert. 

••..e-       t...   ri:btt'.r cor^peni^.H 

. • •' t ice  b^  count:• ics 

; T"--'    '•   i "•   " :.•    le t '.•.. r ,      It 
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United JÎC.J,ioris  %cqnd llgoi ;J[C:^.CJOXL Locale'. 

26,     ?hv  r.yrapoüxu/!   m,*- --  S'iti,   ^»-n-   '.   tr.-.   . :r-    i.';*-     .-'. •   "'- <".'-   :-v    '-r.< 

United   ¡;;-:.ur.t:   in - t .;. : i c^iuo   /'..'.    for   v.       :..-.---.,.•   .-, •   Irc-":'ico, 

consuiHï -t. ion  onO   i :.y i.••"•.:•• ••-.-.l   ir    p   o o- . <   oo'.io, '    ' . •• ••'•       o  .   '.nr.t    .... 

conven--   a .'•••. i. : r,.-'   -d   .•.<.-. . r *.-.    -,   >.,,;*.o.:. -o ; -     - '."-'     '•'•••    '- • ? 

Situ:; end   i, t.,.- r   .; CJI .-'.:.. 

27.     The   .j   í OL',. ûI„ HOL..'i   t.-U'   i", t.. ;•„:.. I  .".'«:;   b,   do * . . ,o - o,    "   O-'-UH     :.   4;<^ 

r<T'n I,T^ * •!     *    .">•    t<  <"•   .'• i o,"   '     .""   ;?: " "1 "" r-0 - -    ;  .'¡"!    V, i • •' ! "CT •. '".      t C •      •'  '.- *  - ' '' .    • ," x . • j    .1.0     »fit»  V~ 

ting such  r>ro;o..-t3.     It   r .ceor eo>ded   r:et  .-,~r  -   jov.o'^-vs   -H   '."."oh.      >- 

compiei io.''  oí'  form.:! iti-s  -ru.vis.-   i-picr." :¡t 'rti .-     oc'   ine   ero ve ' e   ic.-rti f _ca 

during,  *-.o -y^-l'osiur, witr.ojt nndu.. dtrlu;. o, 

?3.     Tro.    I"'/- r. u: ; ,'"  ,^ì"   ---     '    ''      ",">-.'":, 4-i¿":',    •.'- • í  '. . r  '   .".   <• 

and   !;..-. T;  m    i  r;w>'.,r  e:'   V : • Le: , „     A- "; •;•   --¡o  eoe-,   i o < —co'   -vo -r:-r- o •: :.•->   IM 

conno- i    ". i :, '   - ./  hi-1 " < v< '- : 

inv-..¿* T.•••.[•'.   '••'»\i->i>-*t  for   o:o-o .:'\'.   pr.-.:       o  ----ti   "•'     '"   -   <-'o~:or     e.     ceìico.i:J,' 

of consul t.or.cy  scrviv'1/' , 

'M   'Vi io* LOCO   co    + "..     <•>.• ;,,,- .J,-'     ._-;'    .,•.';- >>      .'••';•    ,. •' C .    ,e -• ' ' ' "-' 

crinito -• : i. ;v in-i.-r;:'.  on-.'   ' .'.•-_•-*..,--r  o;'  , h c; :.-•.• 

(e) -Tu;,- ;r.r.o   in   l'or'-i 1  .Uú;    poco,       o   v.     --• f -•••;;-   e   ,"'i-ie   of   ih-   •::   - 

trccho-uoovt    uiu-jetry     ri  co.:o.:>-o   ,...*•     •.; -. j • i t ' 1    ; i-.v-.-r t.o--r:t   '-o   f;.,;..v.. i.-.. !   :c.e- 

tort   nocoC;;. tote   thi«    orpr-. VO. ,. 

(d)   Ex^ni/ir/tioiì  by   oMJiO  of  ^li'îelir«-1:   for   tf. :   or.t.ibi ï :--nrr,c.n t  oí"   e? * o-vn 

economic  C-p-c-c: t-        anta  xuirl.-.r   ico   ;.>¡-'.-,-. ific  -i-c/-:,'. • r v:;roí   •-.'   v-riou:.   '•..;;."; i-,.-.. 

( o \   jej^-r-t^.,       K"  TC ."ViC rfi   r  '; 4,' r ¡—Wí>   coon   "'i   con t ¿ i.,, i'i,.   :,>.oi:r'.c:i ^O'   * :í 

proor K.-,   "ctrkotinr; c.i.d   irx1.;:! cppLicr.fc - o... 

(f) Assist  in est'.bî lehnen i  cuicd   oí   *,-;•:-.. \ ì;J * i '--v.r  o;'  ;\n:ci;( i   ucri.ot. 

fron dwVcloiin,, rouritrif.o. 

(f-)  Give  help  ir:  • r, tob I ici.! :•;: ond  "...in t: ir.i -/:  'jro-.l : t, .octrclr;   ¡r   ¡:L-\-.K 

such  s:c   syn trio tic   fibres   croi   l'inicooà   p1 cot i c   * "'/;•/: to   "o-< io  • : tcooisn.   ,: 

' standards  l'or   úhose  pro'luuta. 

(h)   Advine  counti'iu.j   m   the   ostral? rjhr,:oni   oí"  :-.&...nrch ojicl  licvoicp: vo ", 



i¡ywa.34/ico 

entres  for v.-.rUu:; br. .VíCíICB oí   tht.  putr^-h- ;- .i^.l   me,- try. 

N'.V-i-^is oí' *lants   m d ,.v<- : ^.m;,  ».-..MITT I::: which are   in . (i)   "tudy  Vr^.   i.-rr.t- 

ii"f:cui t:- a au..   v.   oVíoUscnoe  cr  cthí.r   ¡ "Oi-j-.rr,. 

¿;:> L nrv, of LTCCí. "..T..-. •il   or  iuris..."   px-o'ji; 

, "i ! r- LUí..'    :"•'   '•«' 

VkV   -.r0bli.::¡::  of   tí:'-   i.: v-IUr.--;  af   F- -!"ie::i-'ij^] L   -'•—"^  re~ 

_       ~ ,7 "7"r'~: ",„.'" ,,*,,..   ,;lt;,  invr«-.   ti.,    i.v-..-.;.-.«:.'^    -'f  r:Ui-tlon   t»: cheques 

/,.'.  v.; :o^  ' .tro-:;- :-..ic?.i procer.     T:,...   Zj..V   :-'x,  r .cc:,,.bnd,ü   ::ontir.u:.nc; co- 

V.rr^u w^ì. ,AhA   .,   J.v,loíinE  suca  ,ro(,.:,,B,   whxoi. ,.r,-  oí o^-ial   iMor.^ 

t¡j 'l „ V'- ; o¡ j ili   ")Ui:::'-:^.j« 



Tabic 1        liì^i;i^.Liì£ILo^v-9;dSJ.'J?i_-,ix^..^ ~-  

*~ cowrie 2J¿\.A?7^^-r¿^ JlîlJ^^J^-- 

- / .  V 

icr/^     K;:{0 19_7:>        ¿x';.v:        ¿££        ^—- 
,   x.      £•/   -,--• -   /c-j ••    -« ]TJ."->   :-.-4C0Z-;   i.s.-;6.2   ?-:5Ti-5 Major thori-wolf-cticsi -     '---••'•>    -K-"-    -•»•

L
«   *- 

<>v,thc.tic fiesen 

- 336..0       -;¿o.o #i.Û ,¿»'.< 

0    i?CO 290,0      440.0 -.r:o.o 

^ 
'.oo tri: 

-1 :jv^ v-o       ?jw;- ;.:¡-v: 

-,a,ov thermoplastio« •-      2¿oo ;i^.O 2,^:6.0 ;»;V•'-''!«• ' 

^•rr-'- •>'-• ji.0  VX'SO'-V ",-'v' 1 •*w '-' 

Synthetic fibres        ^-° 121-°   ?56*° y^il'° 

Will.. 

'II 
*. i r- .-* ' '    "   " .'" J • 

:o,:co 

,.    ,   r.    »>•„<*-     »v(.ì.rr,-cìivcB i'ur  +!>-  rc-irf-choaictl Ir.-iu.;tv;- in 

-che r.:--.x-lo?ii'.5 Ccur.triss u? to 1930", 
...,,-.   ,     „ .•..,.< ,.„-<•• •,-. TT;'TT>C'> 

a/ c":clvrtjn¿: U.S*^.  -ïi- v"¡-i:3.c" 
 ,,    r...»    r^.^v, !iri/i   s-u-h-E^jt A:5ir- ftsá Jer tust 

0/ <:rv.v Yugoslavia and TVrixy 

At  nolvcthvlcno,    i-'.'V'»   >-)-vc v-—   —-a- !<-'-,/.>     ,» 



Tablo ?. Investment roc\ürcK.cnta f cr.additional c.aT.icltios of pctr'ûphfctrilîâlf 

1970-1971) -nd 197t>-r>SO   (i.i nul^on 7., ¡•;.-?.:il-a) 

i-.'i,jor   thcrriiopiasticn 

i.-..''.r density  poly»-: "thy lene 

Hi^h density   polyethylene 

rvc 
Polystyrene 

Polypropylene 

Africa _v"^'lr 

l970-7g    lp]¿¿Ci   H^-'-j" 

9*0 

)^s~60 

v.-.o °''v0 

19.5 "i.\*.0 

• ':.. S 

" 0 » 0 •  ', -     .-s 

^7r^-":
ri 197'./-8C 

00„O 2C3.0 

?o.o 130.0 

6 *. *> "'"So. C 

s?.y <-:: •;• 

30.0 130.0 

9.0 DO.', V*r.i • c ;,    ;, 'li,?   c v.) O ' J--O 

Euron.' 
r-> % , „ i 

liajor  tnr-rpop."-: ,", t ] r., 

>-vi ''oirùty   ï:.->ly.--i;"yl.',no 

,,;m o---:;r:: <.y  ?-^y^ Vi\;icr.; 

:'oiyprc:.yIcnc 

•Ti. i    ",'t, 
, v ,'"..r '.-i 

?2.0 

6o.O n.' 

.,/-_--; ,J 

'.0 

S.Vntho tic i-ubbcr 

Kolyoutadic no and 
u "»yi'C-nu - iut íid ic »ic 

Af^i ri 

l??0"7r;    I97£r2': 

A H i.e. 

i .;• 

J^.v ru%0 8.0 

Synthetic rvibc^ r 

i'olybutadicne  and 
Styrone-but.idicnc 

ntrop: 
rif'j. 

•i:.tr 

1970-75   J^/JjMi':   j&Tj-:-'^   122¿r§2 

16. C 8.0 ¿6.0 80.0 

cent * s 



Tabic._2 (cont'd) 

kcvjlic 

Folyanide 

ro'Jycstc-r 

Acrylic 

?olyai:.idf. 

rolvtcxcr 

Africa iU.icric?. ftBj.^ 

i<j-^-7ri   1T7S-ÔC   1970££   i9l?röo  ^»'PrXí   ¿^--^ 
-,      _ -1,-1 lio "i fi     -J l.t'.m'-J .'.•". .V 

39-? 
•71    O 

15¿*0 
36,a 

1 ¡i 

•m   r. T<-1- 

3p.2       vf 2,5      ¿02*s       iT/'y "77.9        uüo.í- 

'irron 

iq^O-^    .-L^i'í^hi   /oLL^-'-.i    _^_U_.-- 
fin   ,"i • ? - o 

20.0 

7n.5 

v>„0 

21.0       T1^?       5G2-3 

AO.O     <I;I.S     cu.^ 

3.0   l,-v>.i í. V 

•che Scvolcpi _ 
t0 3-.5';on:V,r 1969  ("t-'.ly comiosio^d ¿y MIZ*) 

che Scvolcr'ir.- COV,Tí\VI-:;~  up   »z  -?->- 



Tali le 3 ircpoctccl con-unption of pc^ogj-£!I¿2¿l''i-Í^J^£. 
io dnvclcpinr- ccurrcrxen in_i? r;    ..,,..1     ! •" 

(J ;co r.  N (in thcnsar.d  tons,? 

sJ Mídalo -' it rica 

>'.f-'g10.?l 

;;Jí2:í¿ ¿22£  ÜU 1930    'G^        in;;o 

T¡rt¿l 

iffi       12§H .1221       -522 

lía i or ihornoplacticr.    n-a. 

3vnthetic filrcr, n,a, 

Svr.tbotic  rubber n.a, 

2,110,1  1C5.0 

0*6,1    20,0        50.0    53 v 3 

437.9    n.a.     2,673.^ 

1C*.0    n.a. 80^.1 

335.2    30.0       40.0   37.4        14c.7    n.a.        5^ 

r.,„r„c   .     1.VWV,  r'CA and. UHEGOB  - flvadic-f.  v-"---!—vc^ :   ;'c„   tT;.;J':?0 

a/ exclvdiru' Jt'-rHr; 

I»/ Iraq,  Jorcan,  Kv.wait,  I^cancn,   Saudi A c  ?r/:r 



Tabic 4 Growth of installed co-r-isity of basic ueti-cchor.icaX^ 

in Li tir. Anisrica  (in  thousand xonu / 

r-T-r.;tîî 

A Taenia 

lì . itici i e r. 

— rnzcnc 

¿:. xî:y].c/.c 

T." 0 th'iMO J- 

Care or. bi~ck 

Propyler.o 

C'iVY>en  r-iiiphide 

in»^.l L:<'1_ c/iuaei_ty 
iirï^oT/tx*' 

80.0 

<"•./•   ' » ^ 

13/;.j 

55-3 
IO.?; 

117.1 

23'5«0 

ICO. 0-~ 

:ot.i3 

/•-•- 

2o*-i. <5 

./IP/L..- 

Scurco   :    2C1A 

a/ figures fer Kexicc only;  for  cil  other countries  included a: 

B'i'X ur.der bar.sens 

b/ fiaros for îrazil,  Colrrbic ar.d  v.xioo only;   for  all other 

cov.r¿ .?• ics inolvd.cd 'n-?  *3I'X voider   C":r.r.c-n<: 



J^ir.'.-Í-^ 
,-.:rt 

/i. 

I'   ¡v« •.•<•' 

,   ,     'i 

iV » 

97-- 

SO? 

f'.Ü 

í   c.r-A 
J í - v ~ 

í t i •> - 

f,<", 
• i J i ' 

. j. .Ve 

•i   . y -. •" ; r•:»,"•.o 

f>* 

r r: r- 

i     7 1 fv 

/ t -J 

h ;J iii.    •:  '"u* iV'ti /, ;í 

: er 

420 

-JO 

45 

745 

650 

ì 20 

l.lcO 

• •^v.".'i'c   î     "".C'C 

a/ :::% :.
:
-;A ar.4 other cour.^ica ir» "ert'.r:. ] 

.-/ : -. • n ' \- te '.r :•.'::; r , vri.mcr end hjyn'hcti^ F;".y; 

0/ clilo:'^ n:-,   ce i poni tri le ,   trimer,  etc. 



TnV 11   6 

nu ïu•.-<".•_•-r.v*.-   i in 

il.".EtiC3 inn eyntn 

PTC 

'-.i ~ ".i • 

Propvlen. 

• _;iO'~,l—. 

AccWltliO f    Q''i'. i O^",   o 

Source  :    J. Füller. ?r,:>D. 

.he-  C'. .mtv: •• 

i?/;;;: 



-V.lt-  7 invert 

m ¿> 

* ~   -1 -ìc-ilc 

,.i<;r) ;ií¿ Pallien 

->'^ 
"n/ 

,•: :K«. t:c  t'ibr'.-f 

/T:t.r'.'.>t?.o rubcL? 

-iïv 
470.U 

f'. -arc«;    ;     h"L  a^-ti 

1/ excluding Jap..-: 

./ I"  q,  Jorca-:,  Y.\ 1    *•'• - •• 
Envr.:!   /J--.OJ,,: 






