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INTROUJCTIüN 

The first United lotions Interregional ConiYrr-rif*- a. thf L. v. toi wit  i i 
petrochemical Industries it: Developing Countri«-g w«s h«-ld W.  ich. m»,   Irai .   Uiv.. 
l6 to 50 November 196U. 1/ 

The Conference was organized by  tht Cvntn-  1er   Indult ri.M 1   ! - v» lour.«-n .   ii. 
co-operaoicn with the Bureau ci' Technical Assistane*- Orcrationr n   Hi*   Uni« 
Hâtions Department cf Economic and Social Affaire,   ih«   lVommif ft nasi !-¡-. Ion f» »• .w:r. 
and the Par East,  the Econcmic Corani Boior. for a»rop    »r.d th«- l-Ii-mewlf iVwii: cl« 1. 
for latin America,   and it was sponsored locally ty the .Yvornmi-tit  c-r Iran. 

Developing countries, especially those wit.h arunduni  |•• -t rr-l «-un.   md wiiuni   vis 
reiourcas, have shown increasing interest in the development u  ppt.r«*-h'-M.-v 
industries.    In the recent past,  the petrochemical  industry tm« shown   1 v. »\y hi,*, 
rate of growth in the world economy.     It is a dynamic  industry whU'h n.irli»-ii 
intermediate products to a numter of other industri« r, and -ilru provi«««-   u»r<itut.-t 

for traditional materials, such as  steel, lumber,  paf.er, rurïer,  natural  filnv 
goaps, etc. 

Th« petrochemical industry is characterized,   lnt«r alia,  ty hii'h «-apll-.! 
requirements and a large scale of operations;.    Ih* relatively la»v«   ?l.i*   r^nr. -1 
for economic operation is a limiting factor in the *ctatlUh»t>r.t t r t.. tro.««**«.-n 
plants in countries where local demand is limited. 

The field of petroleum chemistry is th« subject of ir.tenr.lv*.  ,-, ^-«n'h   a, I 
development efforts and it is, as a consequence,  itmtorwln.'  'onetant t^-ohm-1«*'!«"*! 
change.    Under the impact of such change, new pr^üirU; and pre*"'.»&** r*f.U«*'  « M 
ones, and naw ucee are discovered  for existing projets.    Ih.- ««•*.,-Urat*?«i ruu   «t 
which new products and processes art dfeveloped,  to^cth^r with »*-•• ^d^'UMi in 
the econcmic lif*» expectancy of existant proavota and w«rt»Hj,  .tuaaitdi. *:=•**'•'*«»»•»«»» 
ntw capital investment tt embody thee« new technt loin« f;.    ihi-   I a ;.;«*   »Mí y 
relevant in the selection and transfer of technology to d<tv«<lorir.«* «f-um-i ¡» * 

Taking into account the aleve consideration ,   ih«   turns*  ol   *h«   '«ni ••••••*• 
was to fcririK teßethar responsible of fir Ule at tot h  «ht- pill y Mihi*.    ••••« |» 
technical levels from developing licuntritt ir. Afri<'a,  Ai li imd M,-   i   »   -v'. 
Lrtin America,  Europe and the l-ilddl*» Fart, and f»|wrt;. fro* th«   «,. «r*«-h«wl-•• « 
industry in develi-ped eeuntrlce.   te dieem-.s technical, '"w*l" ««d '**»  v   ,;!* 
of the eatahlishJDfcnt and q   .-at.Un of m-tiiiPh*»lcai  plm.'i.   it    tv  • •-•M».     » •'•»» 

1/       l-rt.itct   îî,     rf th«- w< r\   i r< ci '<•«:• ('M..     .»."••• 
*        indu:-,.ri,ill-.-.,:t i< n draw». u§   * .   * t • '   ! •'* « •    !   i- 

sr-c¡:it..n %nd 'íppr'.v d ry H.«        < •:«» i      1 *1   •* • <H: 

cf th-   l'.'t n«*B.lf- and !.À<-•!'> ;   '«   '•  i >    Mr*jf- 

s r 

- ' 1 
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í-lBÍPWW   wwasiw   »ï  «•**•*-«-»»_«.     ^^ ^        ^^^t   -1-***»*      -   fr»    g* ybf %      i 
>-«...* *••.  «fri»  \%mm    Hpiitt^t      TBi-f»wf»l   -TlSfw*«•• «f - ?  *   *        -    - - 

f*-»*"r*.*# «# 9*rt*f* tiHMtt««*«* «*•>*»  r»*»M*«i«W«J      *#   *te    *****   l4,_ *f^:*-*_ 

Ab   liti tf% t#      li   "H'MP'A.t^Wffi^   t*    #fcfr  f^^NipPNip^      "**«WI  ^a^^##   pji    t^s^rf   cy   * - »** 

aURPw   ^^P«W*J •*     ^^P1^^^^  «F y 
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mm *mm» **   *••  www»  »^  ^^"TT _   »_    - ,. »•„ •*,, -   & » ** «l*^      * -# 
j*» ¿fa. iffi¿.       _      s.       iwfa    •->_        «^^tt^n¿tf fe afe 

,*» -f a 
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#* 

ftiWirfr^    life   ^ft«*   ^* ** ^É^^ ^##   fc  fc#* *f * *^ " 'ffirti llK1 il'  ft -^-W^        J&SÍSÍ^Ar       ^fe^'^f1" 
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TaEl!-mtiiBiitì affliJBy^ft^    y •= --t   rfc^s  i^fli^;   S •",TW?«fv'ï -•- 



In'ìu^try titiifii^« 

Papers í'f'latin" to 1 y • 
t.hnoloel?al „pecïaV »l£^?¿^£•**^ *•* with the 
and other input requirements,  production ^ ^U Were Planted m capital 
production prore«««.    The pLpïTtZiTsilZ^'rf^f ** °f Scale and alternative 
costs associated with the traLíL of the tlh    [erfUals in caP"al and other 
countrie..    Particular attention was\>a<d tt ^ì^ descr1^ to developing 
%Z£llm l°* devel«P^ ecuntrLa?    ?he auoiectf n'S '"? tech**>6i" that are following headings: ne su°Jects covered were arranged under the 

(1)   —  ffiat^as ftnd basi. t^^L^r 

Atof/tï SX* ^nPtíer0f"enriCf produot^ covered m 
presented a paper prepaid by thfíní^fí *ndustrial Development 
consultant to the Center Xntst* TA 12^! í Pétrole as 

industries - Section 11% JAÎSS ÌAT*' ?ï Petro^ical 
generation petrochemicals.    On raw matl? i        iC products> or first- 
covered different aspects ofVïtïSîS of LT   ^ ****** presented 

for steam cracking and heavy oils     FyîïÎÏ? Ural gas' ^Phthas 
paraffins, olefins and e^tïeî ' •? !íVe C0veraß3 •* given to the 
different production ioïï^.«?^^^1 b?Udin® ^^s,  including 
of nineteen working papers £J t^o Ini^tion^ ^ cou»tei--    A tota 
ÍSÍ 5 ¡Ï IXpertS'  in edition to a pïesen?atîon^Pef! Were Prese»^d by 
the United Nations and an information^   v.by  'he SpeciaI *»* of 
Develop»* on the «tillzai^*^^ tße Ce*tre ** Industrial 

^U*    ^itrogenoua fertili*»• 

Special attention was piv** +« ^„u   ,    , 
production of ammonia ? the basíc •±g   !* î* eCCnoffiie *BI*<** of tha 
in developing countries.    Lpers weíf^f f,\itro«^us fertiliza ! 
Ceatre for Industrial Development coLSt** bï lndU8try «*•**•' 
developing countries. consultants, and participants from 

(iii)    Plastic mattate 

Papers presented by exnerta fVm. *„,*,   *. 
institutes covered the main Sr^wP "* &Cadeaile flnd »••«*di 
polyolefins, mono- and SSÎ^S^TSÎSSJf"' polyethylene «« other 
acrylics, „* polyamides (S).    Í£íf¿*T " %* P0^***««, 
Plastics as construction material. fi! P     S/°r the aPP"cation of 
detailed paper submitted by tL BatSLT0^^?1^ 8naly6ed ** * uy i-ne Battelle Memorial Institute. 

'lv)    Synthetic ruh^. 

The styrene-butadiene   (SBR)  rubber snH +h 
stereo-rubbers, were covered papers   ore "eTe/T^ bUty1^^, and 
Development consultants and indusSy everts * ^^ f°r Ind^trial 

4- 



iv )    Synthetic  fibres 

.T.     ,1 

The processes for the manufacture of rolyumLd^   ^.vlm), 
(dacron-terylene),  and acrylic  (orlon)   fibre,  ^'^"'_ 
¿orkinc papers contributed by industry ^^ ""       ;? *;,       -,,„ 
Development consultants.     Special attention   ;ab raid  .r tu    i.ic 
accesses available for the production of polyamide. 

fn.ìust ri--. 1 

(vi)    Selected end-prcducts 
x? i rechi'mie al In this section presentations were made on the fcllcwim 

end-products:     sulphur,  carbon black,  detects, methane!  and p.t-U. UU. 

(e)    Country studies 

Participants fro» develops ««tri« ^ «^^^;»»«^•»'*rf
1« 

printed thllr ^^«"^"SATEo^f Int U Ä 
thirty country stu"" ^"^T^íaf Sones la,  Iran,  Japan,  ».luyala.  Pakistan; 
Far East - Burma,  China (Taiwan),. l"n"t>   ""*v,n.«it    Uova, ïtorecco,  r.-iu.ll Arabia, 
in North ^f;^^^ta

&^^TSJri^^TJ^, «S», *„»l.vi., 
ÄÄ«! Ä  BraTl! Chile,  Colala,  Ecuador,  M,*lc,  P.-«, 

Trinidad and Tobago, Uruguay,  Venezuela. 

(f)   Regional develotaaent 
t r 

The United Nations regional economic ecrnnissiono:    the   vene mie ^j-;;}"» 
^ <* Î5 th. fîr EB«t  (ECAPE),  the Econcmic Concussion fer latin Africa (./    0, 
a^tnt I^ie C^i^fo. ^ropa (ECE), prepared studi„; deal^ wi,     , 
development of the petrochemical  industry i* **" •£;a.    Ihr •>    •   - 
ite«* ¡mch as the production of petrochan cals, plans for » ..    l..r. ..      ¿ 
markets, raw material situation, and special problème and 
Se devkopwmt of petrochemical industries in each m i,n. 

(g) WMCÜ1 m lfT*  *«Pcts of **" T.r-t.rnrfa^lc.1  in*»*.? 

Studien presents covered aspects of the ^J*^'^ 
internaUona/reseurces available A»^^¡^^f .^^^ i..•- 

in developing <^^1"' îr^11"?^?^««      Sers resented    y  indus.ry 
of ownership:    state,  Joint and pr iva te •£r"-J**^.^ ,,-r- ,r-r.ir   in «h. 
experts demit separately with patents, xÍcf^"' f;/•" ~er»  , r< ,,,,i, i , ;,,T- <• 
»etroctie.ic.1 industry.    The Centre for Industrial ^^-/;n;   ;.,/"^ „,,,< •-„,,,,, 
financing of Petrochemical Ventures ^¿^^'^V ,VV. ,„,,„. 
Finance Corporation-International Bank :or Recen; -; 

„-   «^ Role Cf the International Finance .crpca.to.. 
Veneris  irLvelopine Countries"    and the ^:= ;;       ;-  r 
to the Organization for B=^^« ?^«^.•.»? U. ¿ J,^/ 

./ » 

!'.»' 

r rr.t'4 i ri     i r»'¡1¡: 
,-'lVI •'•'".'/'   '''•'••' 

» i 

'The Role of Foreirn Investment in Petrceh'-mwu 

(h)    location factors  In the cetrechemical industry 

Pacers presented under this  iter» surveyed and « 
location of petrochemical plants,   such as.     natura. 

•-A and analysed   -'¡"Uf" 'J•' 
krx. 



r/trketr, and the deve 1er ment of regional markets, taking into account foreseeable 
economies of ceale, regional occnr.mic arrangements, international trade policies 
and new technological developments. Special attention was Riven to new developments 
in ocean transportation techniques for ammonia and ethylene, and the trend towards 
integrated production in petrochemical complexes. Studies were presented by 
Centre for Industrial Development consultants, industry experts, and participants 
from developing countries. 

The precent report covers the above-described eight agenda items, giving in 
each case a synthesis of the subject as presented to the Conference and a summary 
of the discussion that followed. The report also includes the recommendations 
and observations of the Conference, and five annexes containing the programme of 
the Conference, a list of participants, a list of the officers of the Conference, 
the official messages and addresses delivered at the opening and closing meetings, 
and a list of the documentation of the Conference. 

Recommendations and observations of the Conference 

At its concluding meeting on 30 No/ember I96U, the Conference approved a 
number of observations and recommendations. 

The Conference recommended first that studies should continue on the 
development of the petrochemicals industry, as well as projections of production, 
demand and trade in petrochemicals in the various parts of the world, so that thé 
developing countries could undertake their petrochemical projects with the full 
knowledge of the developments in this field. 

It also recommended that studies should be undertaken regarding the substitution 
of traditional materials by synthetic products and/or the use of synthetic products 
to improve the quality of these materials, and also regarding the new uses of such 
products, in order to assist the developing countries to widen their markets ana 
provide a larger basis for the development of petrochemical industries. 

It recommended that pre-investment data studies should be undertaken for 
different petrochemical industries, such studies to include data on imrwtnwiti 
and inputs for various sizes of plant and various processes. 

It also recowenSed that studies should be carried out into patents and 
liefenctìs for various petrochemical products, with a view to providing greater 
knowledge about the various alternatives open to the developing countries, including 
the evaluation of royalties and fees for licensing of petrochemical processes. 

It recommended that the United Nations should assist the developing countries 
under ita programmes of technical assistance and through the Special Fund in 
sfttlpg up technical petrochemical institutes for carrying out research into the 
u.'.en i-r products, rr.aking pre-Investment and feasibility studies for the 
!".i>l'T.tntaUi.n of petrcchttiiesl projects, training technicians and undertaking 
-¡-: *' if ' ;.   ri'üe'ji'ch. 

ih-   ''(niVr.iu:.   r-ccr-jnendt'I that the United I.'aticns should also,  through its 
"•* r"lT !''at«' ¿.r-nnc,  'irrL*. developing countries in establishing nationaler regional 
•'"-' '"'—_ -'"'i   '<-—  r   inrtituU-r,   "Uh u view to proneUnr the local manufacture of 
'-'   ^'-i-   Lt.::-.;-  e'  :-:dus*-ri'*l t>-}uirmer.t.  for the THtrcehtsic-sl industries,  thus 

•' -''l'i-'      *'--      er- 1   r.  e::eh'in.-'?  turder. tf the ccuntries cencerntd. 



It also recommended that  the regional ecc.raic cciraiiscicnr.  of í IK   "húnd 
rations should prenote no-operation  in the regions  and between countries,  with   ¡ 
view to specialization by member countries  in the  development of :Teeific 
industries,   includine petrochemicals. 

The Conference recommended that the Centre  for Indu atrial tew lupine ni.  should 
take steps to set un an appropriate panel of scienticts and technical   fr^inlmis 
of'recognized standing and experience in the various aspects of petrochemical 
industry who could advise on problems raised by developing nations and whose expert 
guidance would be made available for assessing the cenerai orientation of ami 
progress being made in the petrochemical field. 

The Conference noted the efforts being made by the develop in, ' countries  to  ^ 
set up within the family of the United Nations an international finance inatiturum 
to srovide industry in the developing countries with long-term low inherent 
development loans, since at the present time such assistance is not available fron 
international institutions.    It recommended that efforts in that direction should 
be continued and Intensified; the need for lone-term development loan  financing 
for the developinß countries for the promotion and rapid growth of petrochemical 
industries was very urgent,  and no effort should be spared to set up such an 
international institution at the earliest possible date. 

The Conference also noted the efforts currently be iw nade by the dev. iopinr 
eomtrleft and the appropriate crgans of the Unite* nations with rcr*r;! to protlems 
of licensing know-how and transferring new technology.    It mad»   the   lolit-vin 
recommendations for consideration by these organs, with particular r.-l.-i-r.ci- t., 
the rapid prowotion of petrochemical industries in the developmr s< »n-r-i.-:.. 

(a) Pees now being charged for the lio ene ine cf know-how shxul-ì le r.-vJ. wo» 
so that these charges may be levied in accordance with the ni f of tb> projet an » 
not irrespective of it. 

(b) In order to provide incentives l'or the lover inr. or llct-ncinr f«-e-i ^" 
Governments of developed countries should provide licere n: 'Ji**\*•;  *•r'r\T 
relief in respect of income  from such fees and from royalties originating  »n   he 
transfer of technolœies to the developlnc countries, .^in», >r p,tn-l..i»lcai 

fields. 

(c) In view of the need for part of the new production of U,e- i .«••.!•< c-h. rr ic*l 
industries in the developing countries to be exported,  lie-mum; m**' <*•"*•"   ch<ul'j 

not be restrictive in this respect.   The ^^P^,^u^f|f,"__,,.» „fir5,lt;. 4it.\. 

V'.r t 

rapid promotion tnYgretrth of'the petrochemical industria -ir.» air<.   :r. > r-u r u. 

such imports from the developing countries by sharlnr their rwn <r^r .rr.ar • t 
their licensees in the developing countries 
rapid promotion and growth of the petrochem v       ,, ,., 
reduce the burden of foreign currency payment?. b./ '-utmi:: :   . re?..    .< .    • . ,   • 

The Conference also recommended that the United f-'ticni; rhoul-t <-on:;rl*r  ,re- 
cose ib il ity of holding similar petrochemical conferences '.v-ry /•«*•  ^r  '^r-..; ^.r 
so that  the developine countries could keep pac*, vitn tne raprl -r.-.r,- <-.,     ^ >•• 
place  in the  industry. 

The Conference noted with appreciation  in  that •?». .r.r/.z if r.  ti.e^rwL '^'l'ïr   M 
extended to the Centre for  Industrial LevelcpKer.t »nd 'ill vr.--.^^rti'.'i ;.=./. ;v   if. 
Conference to hold the next conference  in ;'.ex ico City,  net  i*t<r +.r-Ar.   . :   ,. 
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r lier- nr'ti! -..'Ith appréciât i en the offer by the Mexican purtli-î«*-* 
representing p.»tr¿leoe "exíranes (PFI-7;:), to raake avi liable to the C. ***- 
Induitrlal Ltvtlof-mc-nt persennd tc assist it in the following uctlvtM  > 

(•)    Tha eliAorttton of mrfcet research studies on petmchenical--   ; 

?tew loping countries. 

(fc)    Ih* *lat oration of country surveys for the establishment vr *• 
'j*trofhVmlfr»l industries in the developing countries. 

-# 

pfttroc 
(ç)    The elaboration of investment progrananes and feasibility 
cnewlcal pj 

- ttwtU«   *Q$ 
project« in the developing countries. 

The participante  in the Conference expressed their deep gratit** ** 
His sparlai Majesty the Shafeinehah, and t© the Government and peopl« #* 
the hospitality extended to the Conference and in particular for ta» •*** 
co-operation of the «anageaent and staff of the National Iranian wit " 
th* arrangements for the organization and holding of the Conferà«««. 

The participants alio exprebsed their thanks to the United HIUMIF 
Industrial Development for organizing the Conference and to th" m&*m 
Conference cecretarlat for their untiring efforts in connexion wiifc «A* 
servie Ins •»* conduct of the meetings, which had contributed gr#**ly ** 
sweeseful »chieveaent of the aims of the Conference. 
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I.    CHARACTERISTICS OF THE PETALI^ ^CTRÏ 

AND PROSPECTS FOR ITS t>ET "F.&T 

(Agenda item I) 

¡twist ics 

, tL    P «to«»«* was devot«! t© a dlseniesion of the »*«.«r-i 
iHr ••etlon of the ^J^^^STS* *ß «i« factors ìI.I1U«KMP.- ••- 

r*r«cterl»tic> of petrochemical ^f^tai•^ the dev^im  counts- 
•*l.*.lUhmmt and development of these induitrief 

««^riftllv those wl*h abundant petroleum ani n-.'-m» 
ftrwloplnc countries, especlally^t* i ^ development of P«;tnv^... 

^ coures, have shown ln%^_1^ «W*«r. eStablish^ in a «.*• *  * 

Zl*rt*U d«rlv*d from coal or vegetable.. 

M.Up«t *«•>>»« •»•* °f lt° ^'"^fl'tur-\lú. other lr.du.tHec,   >:**    . 

, .4 ,„• the followine etaweUrLtiu. of the •tr.<-h.~l »• 
WNJSTJK *Ä £-*£ "ma m ««».-tu* a ,«*-  
t»v*Upi**nt- 

*     •w+ hoooffMwlty a*i standardisation, <-«*tii«««» 
(t)   A high (tegreeof product hcBOgenwy 

•tibi tty of operations: 

ífc)    A hi3fc capital intensity, 

i.)   * M* Proportion of *W ^»" i-ludine "UBtUta """ "  

,)   «,. «.lUbiuty of it«.«, «•*«- f• - "~ •"•l*"' 
a'Mirti rate of technological change, y 

~A *\tth rate ©i' technological fhan.«-   M I »   » 

-<tf*.*l«3 cf ecale. 
,       i* ^»nlt»l  investment raw?-   ¡ *''!    •'    ,f 

r  ,u^ut   U titled economies ^capita. ,concnies  ¡n fl.,.,..     -•     • 
,,.      -M.   accordine to the type of predu-U ^        ^   _ 

,,   „ ....    ven. thp reduction in ^* £f "lr creation coctr >.•-./-»     • = 
;t,    ,«,•- ^   variation in the economic,  m . 

tî 

•    «.       .+ , rôties of PetroçhfcRicaLiii 
«•f•   '    •.,   r »   /WT/CHKI-í/COI-ÍF--

11
^^ TTT i • v-i(.T!Tifnt (PEi/^ru-wv 

L¿striée and j-.yK.t t_ fjj_ 
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Ac regards  the market situation,  it was suggested that the production 
capacity o,  a planned plant should be based on the assumption that at least 50 tc 
íStrúSír 0f ^^f Capacit^ w111 ha- «««ed outlet« in the localm4etS with tanfi  protection if necessary,  or assured export outlets, by means of Icnr 
torn or barter contracts between Governments, or thrcujh co-operafion with       ^ 
international companies having access tc specific export markets. 

In order to solve the problem posed by the limited sise of the market in raanv 
developing countries, the possibility is envisaged of market integral in * 
TZI^ZT\,° *llm the constructiofl of units with large production capacities 
The «clonal allocation of producine units,  accompanied from the very beelnninc 
by trade agreement acts, may serve as a mutual guarantee of supply, andllao 
permit the operation of each production unit under the most f.^ïe^ecSic.1 
and economic conditions; and implantations of units which would X>TiZoiTmlir 
each country wanted tc set up production of the entire ranee of píoSs! " 

Bnphasis was placed upon the necessity of careful planning before «tartly 
any development plan in the petrochemical Held.    TM. lu£S¿ is£¿e£¡2 ïf 

ÎnJ^«t^i      Uiîat!/nU!StS f0r financial distance from private er international organizations by providing th#m with a sound basii. 

Technological aspects 

The following technological aspects of modern petrochemical Industry were 
brought forward as being relevant for developing countries ecwlAerto?2L, 
establishment of petrochemical industries:    10/ considering the 

<MtJ&!   CerefïLStUdief BUst be Bmde before meeting big units, such as,  for 
SiïSZL    lïï^Sfïï'  beT"î f the  ^•<*>•^  i*U**U*M Of sLh decisions, including the disposal of by-products. 

ni-nt<5liDe1,<,17>1ïe ;ountries fiheuld tT* to «void the twin pitfalls of uneconomic 
L Sv't'tne laS"Tí HT*?* ^ technc1^'    *• <4si4eration ,£M be given ,0 the latest new technology being made available In advanced countries. 

vroäJM ,HïteT technol^ie;1 improvements permit the production of similar 
products with less investment and at low cost.    As an example, it was ¡uiLst«! 

demands a smaller economic scale,   investment and production costa are lo^Hnd 
the raw materials and know-how are readily available. 

to th?foSowtSrpoinU? °f indU5trial and COnsu^r Scods, attention was called 

rubbi-planff tttt tfh^ ^ construction of polyisoprene and cispolybutadiene 
ïubber nìed    ,f If    i        <VT 

exPencivft approach towards supplying the synthetic rubbci   needs of the tyre industry in developing countries. * 

2/       Ci-e .-ase chapter VI,   "Regional Development",   ,ind chapter VIII. 

~ -°'}Um:,Ur 'cchnol°^anf Q^oleEcence in Petrochemical Industrie mr 
^j¿¿T¡ñ". Countries (PEiVcHEIl/COIlFo?). See also chapter III, »Recenf 
*.»'i-nJt  ir. r-acarch and technclojy in the petrochemical industry" 
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t'     „vnM"-' Ir*   "il''   .".      ••  er r ,   i i > 

L-rcr'H! ""   :   rr h- li '     llr<-.     t J   r ' n «      ;   i . i:  -  • •«   >     \        - li • .     T .        '        u r 
.r „• ìf .-cì^tM Í:;: t '. ." lo- ir, nv . r,, 1 ' .- t ¡ì !•'.!". !<' 
1 ! ar a 'crr- ccrhlr* ìJì* ì V-o^n« Lr ;, • •. v.i v»-:- ' L ' • v- . • • • 

••'•'Liability  e.   •r.ni-!;c.:   Ls r.tr'   11 .i*< i.      »   i/li       :.;   . •    '• 
Vt Ji'.nc M' •he   ,lir',t',«j  [r\. lillr."  K :r.ur;.   'livtln-"     •».,•••'!•,•    . 

(e)    Plastics.     The  plastic with th*> rrtii* s*   r -> <   «   ' T-i r<-   '••.    .11 ì 
«rr-lications   ta polyethylene.    Polyvinyl  ^Unii- -ie 1 -tl...i   •.'• i.i   • ••.' '•   ••••   ¡n 
ir.'x-rtance. 

(•0    Fertilizers.     r>-v»-lrpln,; countrl*»- r*ft.y  In ¡rest ^t.-/  ,'*ir^i!'y  l-n- • 
fertillr.tr plants en th»- lasis et' existin* ani potentini   !tr:nnl   ,"<-i •-. -t T i.-u ! i'r. . 
Ammonia,  urea,   arconiun nitrate*  awßcniurt sulphite an' ctr,pli->,   t'-rt H i •• rr -tr< 
:ir.eng the desirable- choices. 

íe^    Deterfflttt-g«    The trena in dwif€lop«d countries la toward« biodtjpradabli? 
d«terg«its t»cau#t"êf water pollution problems, but for developing countries 
dodecylbenzene sulphonyl© «ay still be a coed choice as a deterffwit for mm* 
time to coi». 

Äs regards ti» tvaliability of th# technotocj ntcesssry to start « 
petroa!it»ieal programiMi In a developing country »  it mi point«! «it that in this $ 
respect it is «ach easier to etts&Usfc meh an industry today than it WHS rome * 
years ago. 

Cuttsary of dig.cueflop 

the discussion that followed the presentation of the papers concentrated 
mainly ©n the general factors conditioning the development of petrochemical 
industries,   »one new technological trend», and the possibilities offered by 
international co-operation in thU field. 

As to the capital investment required,  it was stated thut the dew lop ine 
countries might reap some advantage by using a labour-oriented schemi» to erect and 
operate the plants.    It was also pointed out that an increasingly larger part of 
the equipment can be fabricated in «any developing countries,  a fact which Itecene 
the need for foreign currency. 

As regards production costs, it was argued that world prices should not be 
the only criterion in establishing dcaestlc petroche»ical industries.    Developing 
countries nay have the protection resulting fro» the cost of transportation from 
the developed countries and the tariffs imposed by their own Governments. 

It was  stated that the establishment of petrochemical industria should be 
considered as a means of improving the standard of living of the people of 
developing countries by meeting their domestic demand,  and to seme extent of 
solving these countries'  problems of balance of payments. 

It was   suggested that the development of petrochemical  industrie J   in 
developing countries should be conceived within the framework  of the overall 
economic development of each country.     It was pointed out that in tie course of the 
discussions  at the Geneva Conference  on Trade and Development,   the deve .lop in,': 
countries had stressed the need of protection for the establishment o;- industrie:-; 
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in th*  develonin* countries.    In add i tien,  it seemed  unfair to compare the 
possibilities of petrochemical industries  in the developing; countries on a cost 
t:l£U with coce of the developed countries and „ithin certain units,  local 
in Jus try must be protected in a developing country. 

At:  tc the fcreirn er.chsnce difficulties prevailing in many developing 
countries,  a sugestión was made that in appraising the problem of paying"for 
the foreign er.chance portion of the investment a country should take into account 
its economy as a whole and not only the foreign currency savings and export 
pcssibilities derivine  from a particular project. 

Referencb was sude to the capacity ranee in which économies of scale were 
larger for petrochemical plants and also to the prevailing trend in the petroleum 
refineries toverds «sail units to supply a given market area.    It wag also observ< 
that this might be followed by petrochemical plants and complexes in the future. 

It was pointed cut that account should be taken of the fact that there was a 
difference in the producta and a difference in the nature of the process between 
petroleum refineries and petrochemical plants, and that the Influence of capital 
cost was »ore pronounced in petrochemical plants which were thus mere sensitive 
to economies of scale.    Petrochemical plants have to operate under more strict 
controls, ©wing to the specifications of the products and the waste involved If 
an operation miscarries.    In refineries» on the other hand, a fault in operation 
control does not mean a total loss of production in most cases.    Mention was also 
made of tlw differing n«eds for trained workers, chemical engineers and supporting 
staff.     In the marketing of refinery products, for instance, only a limited 
number of the personnel requires a technical background, while in the marketing 
of petrochemical products, most of the personnel needs a chemical engineering 
degree or similar technical training. 

On the other hand,  a case was mentioned in which a new fertilizer plant 
erected in one country was put into operation without difficulty making use of 
refinery personnel. 

With respect to the market situation in developing countries,  it was noted 
that in many cases, the development of a domestic supply of a product stimulates 
the demand for it.   As an example,  it was stated that the consumption of detergent 
in one country had risen from 2,000 tons/year to 10,0CO tons/year two years after 
the local production of this product was initiated. 

In connexion with new technological trends, 11/ comments were made about the 
new synthetic rubbers and fibres,  especially polyÜoprene and the polyvinyl 
alcohol fibres with properties similar to cotton, and also about the possibilities 
of polypropylene fibre as a general-use fibre.    It was mentioned in this respect 
that,  in the United States, a plant producing 30,000 tens/year of isoprene rubber 
was operating in competition with natural rubber.    As  to polypropylene fibre    it 
was stated that there had been a great increase in th* use of this fibre in the 
United States, and that most of the growth of the product was due to its 
utilisation as fibre.     The great difficulty, and the considerable cost,  involved 
m introducine a new fibre into the market was mentioned. 

11/    See also chapter III. 
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As recards  international co-operation,   12/ the- points  raided ih ;«H ra'n.ly 
with the possibility of co-operation between re mtrier,   sut-ro..ions  and  tvfUnit:, 
and the availability of technical assistance from developed ociml.riec :ind  the 
United Nations. 

It was mentioned that Yacimientos  Petrolíferos Fiscales   (YPF),   Lhe .'.tato 
petroleum company of Argentina,   favoured  the idea of market   integration :,o that 
large economic plants could be erected in deve lopin,- countries. 

Last October a meeting took place in Buenos Aires, with the participation of 
the State petroleum companies of Latin America, to which the United Nations 
economic Commission for Latin America and all the LAFTA sent observers.    At this 
conference, all the State petroleum companies agreed upon a number of points, 
including the joint marketing of surplus products and a wide exchange of 
information on the Latin American petrochemical situation.    The problem of market 
integration was also discussed.   As a result, another meeting will be held in 
Lima, Peru,   in January,  in order to prepare the ground for a Latin American 
Organization to deal with the problems of petroleum and petrochemicals on an 
interregional basis 

It was also mentioned that Iran was negotiating with certain neighbouring 
countries with a view to setting up large and specialized petrochemical plants in 
each country,  so that all could be supplied with products at lower cost on an 

:   exchange trade basis. 

Several participants stressed the need for co-operation in order to establish 
• economical petrochemical plants in the developing countries.    Co-operation from 

the developed countries should be in the form of making available technical 
know-how and the improvements already made in technology, and in the form of Joint 
ventures. 

It was suggested that the United Nations could help the developing countries 
4  by collecting and making available to them the latest facts and statistical data 
ì   on what the developed and developing countries were doing in this  field. 

; It was also suggested that the United Nations should make an effort to help 
i   developing countries to acquire technology and process designe, with a view to 
* reducing capital investment and the cost of petrochemical production. 

1 Finally, stress was laid on the need for United Nations assistance in order 
1   to help the developing countries to decide upon the type of plants and processes 
'\   to be adopted in their petrochemical projects. 

1.0/    Ce* also chapter VI. 
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II.    ASPECTS  OF DEMAND AND SUPPLY   * tf-*----  t * 

(Agenda i+«t lì» 

Production,  consumption and trade patterai 

During the early part of this eensury»  'Mrli     ,_ 
very aodest rate, reaching an estimated vein« *.f |W» **• 
Over the past twenty years,  the ehealeal iato«*»? M# I» 
By 1955 production had reached $50,000 Bill for »n* |t «f 
#100,000 million by 1965.    Eight countries, t»w i*iit«t 
the USSR, the Federal Republic of Germany,  %t-m 'J^M t 
Japan and Canada, accounted for three ^j»rt#r« #f %r-i-' 
In I950, the United States produced atout 50 par «*M *# 
but the resurgence of the cheaieal industry ir 
share to slightly under ko per cant.    It a 
total world market held by ti« stove eifhi 
past few years. 

With respect to int«ri»ti<«tl trae», triai ^ 
throughout the world has grown fro« war |S#«§û »4 
$8,000 million in 1962.    Over 90 par c«rt ©f 
the EEC and EPTA trade groups, the Unite«! 

Although total chemical export a« a 
9 per cent, considerable variation exists 
Republic of Qermany and the United 
production.    Thig ig partly a historical 
association with the European trading 

In ail industrial areas ©f the wcrii» 
gae have exceeded the growth rat« ftsr th* 
the first comercial chemical (Uopropyi 
in 1919, the trend did net fe*ecm ligr.lf»,, 
organic chemical preset» which vini tlwtr . 
constitute a large share of total efe*«!»«}* 

îhi» paper» presents describe rw^c ^t* 
petrochemicals, namely,  plastica, *ynt**t(    f •*•**, m 
fertilizers.    The major conmatnf mn%tm l%* *tsj**tZ 
United States, Western Enrep«, o©*»atil* mê htm    Pa- 
tota! world conBumption.    for altrcfli**«« M».HM»"- 
have a lower share - 66 per 2»nf t|><> rami» tag ***** 
planned économies vl8 p*r emmi w,i *«!» 'n, p*,   ^ ' 
rubber, the above-ment iotwcl mauair^ 
a major producer tf synthetic tut tor,' 
Finer- l^U|  tht* gharp cf tl- (n|t»,t =*•!»*  1,  t*** 
While Western Eurer*- hfi*s  duvlt^- J# ta* «fe** 
thuc»s prcdu>'ts. 

»      «r 



.--  .  •»   ?(   i«-i.ìf,  available data fer th^-    !'<ur  ec-tor^  uuli •:•* 
& , v* i,    ir. i<tal production,  ranr,inr tv: -t-t-n 2,) and  ° r< •' 

.   x    :.. i   'ti withir. these  sectors and indivi,! .-ti  ccuntrù-s a1-'    ' < ••• ' 
.,   ,     .«r fclrht!',   ranging up to 50 per cent   :'rr a number i-->   -",; '    * 

» ,-n-Ì,   ir, Utal production of plastics,   .ynthetic ruVtr-r -m-t   -, 
,     • »  .»-i*» ir   Increase over the last deca.k-. 

I$   -»•« rt, tr»4e indicates  that Western Eurer*   5 s the ma.lcr inr•" n. 
a_     ^T   t^f«**^l *t? share over the last decade fee all of the lVur ¡. -t« | 

*>* ****•**•• f*rtUl««ri the share of which w kept apprcxir.M"]' •••*•« * - 
-, _•* «ti«t M ti» ether hand, recorded a relatively small shM-- * i !•»»*• 
^ ^ ^ U. earlutine nitrogenous fertilizers, and Asia develfp"! •»*• •'» ** 
,^ ^.T   ^-*- *frt* f»tF**©ticsii,ftl product. 

mm**   ** -»«tieentrated in a small number cf countries:     i"'r pi••»!•.» i- 
^^ *»*«•,.  f£* frferftl Republic of Germany, th- Mil ted Kin"dcra,  • '•<r<i 
^fe*^ ffc* a*ftt**Uc fibres,  Switzerland my te  included in M.MI. »«t     . 
^^ ^l,Wl frr synthetic rubber, the United States and i amidi, -n-    -t - 
^#*##%      to  switfMt, the export of nitrogPBWJi' fertilizers is lene   •< !•• • » - 
*-.* »«M«» *f *9«rt reflects the concentrati« sf preductien faci lu i..   , 
^ «^ ^Mhrin«,    With respect to developing «untries, -J numter t .v»    • »• 
*•**«• «ft* p^^tlftB ©f petrochemicals, but tfcelr share is relatively   u*    • 
^¿m*t' i&m*. t^l*h»tic fibres and plastics* their share ranged tre T   «n*. 

T- 

i[.:.i¡ uffiîi^i*ti'11'ef *** *»*»«*?* 

^.ífei^lfeÉI^i 

** «-^«iwtftl inAistry has been characterized ly a high -*t<   « !  .-t.-« 
^ W*,i#ft. At *^t#r« Birope and the Unite* States indicate a  r^l-r . ^ 
^    m *»«»% yvt, for organic chemicals wteß compared with rat- r r< .* r •-      • 
W  4*»*i«l* M »H M total industrial prédation.    Similarly,  ti..   •.«• 

._ fc* m%^^mAe%Ut except nitrogenous fertilizers for West.•    ur.. 
¿m* infatti ntN rf growth higher than total chemicals and U,t-r,i   .I:.I. • 
" ..kw*.  %* «U »• * *«***• of selected products including textü-*..    • «* - '. 

mm mé^ mmm mU my be explained en ite supply side ty the ir.-,. , 
% «r«iM|#ftl i^istry for basic raw »trials,  and the sut »-..- *. «< 

>*+m« •« «« «*»ral 6ftS f0r ^^«f*1 «w mtenal. wi.nv    •** 
* ^ IMMÉ «lAw • »M**r of these products fc*v- a high xncciw .;l.«i * i*> • 
?-^l 3te» k« «Inlnf by substituting «â supplementing ether i rr m *.. 
^rr^-tl^ I« fltrUln end-uses for lurtar» mttal and paper,  -te.-   .-M** 
-IJr^¡ S^lV^ri detergents for soapt £utstitutine and .uPj,t.*hM.. 
"f?f..      JSlIr??^,.  etc.    Gains tb««N* substitution have r^,. .»..-.. 
* riTÎJSSS»    ta tk properties of «id development of „ew HH »,. M . 

J^Jl&rS***** and by the introducta n cf new product, ,,r». 
^:^tf^r%ÎT«nd extensive predion .ctlvities with r,CI.--   »•   •• '» 
^^ZTS *«««ers.    Furthermore,  tte price, for * „u^,   c,   •,. 
I ^ JT^^XUM in absolute terms or in reiatxcn to ccmpetu.r , M ,-. 
_     .***m   w^tttt to the substitution precets. 
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III. RECENT TRENDS IN RESEARCH AND TECHNtLOGY IN THE 
PETROCHEMICAL INDUSTRY 

(Agenda item III) 

Scientific research has played a very significant role in the petrochemical 
industry in recent years,  providing the basis from which many successful 
technological developments have originated, and contributing to the spectacular 
growth achieved by the industry in the last decade. 

Research and development activities in the petrochemical industry have led to 
the discovery of new, and the improvement of existing, products,  and the development, 
from petroleum or natural gas, of new or improved methods for the synthesis of 
petrochemicals hitherto available only from other sources.    This phase, generally 
called petrochemicals product research,  is normally followed by the stages of 
petrochemical process development,  in which experimental laboratory productions 
are scaled up to pilot-plant and, finally, to full-plant manufacturing. 

Within these broad lines, special areas of research activity »ay exist 
accordine to the specific needs of each particular industrial organization. 

UM papera presented in thii portion of the Conference were designed to develop 
* tumary of recent research ana development achievtuents whieh Bight have a 
Bearing on p«troçh«»iG«l industrleUtation in developing countries, to ewphasUe 
tfce need for investment in effective training program»! for reaearen and 
development personnel, and to describe a novel utilization of petroleum in the 
production of proteins. 

Petrochemical, research and develcptaent jr the aaln product lines 

Within the above-mentioned framework,  recent acccaplishaents in the general 
area of industrial and academic petrochemical research and development were 
reviewed, y    '.hey may be sumraerizMl ar follows 

In the  field of raw materials eiaphasis was placed on the iignlficance of the 
liqutiiacticn methods developed ior natural gas,  as well as the utilisation of 
li.jht paraffina in the production of acetylene by controlled oxidation. 

Amone the oU-fine,  «thyler.e  is l y f«r the most important, being the basis for 
lauuy petrochemicals,  such, as r»-1y« thy lent, ethylene oxide,  styrène,  EPR rubber, 
ithyirnt-  livnlorid«;,  fcu-,    ¡.frntlor. was md«.- oí' advances in ethylene technology, 
.-cpwiolly hieb eeverlty i-raokin; if naphtha feedstocks, giving high yields with 
a ..-inirjin. e,   i-nlu- formatien.    Rvfenmce uta also made to the development cf new 
routes tntv:* it. ethylene i\r th.- rrodueticn of such products ac:    long-chain 
•Uoohclc.  awtaldehyde thn-ush direct oxidation,  vinyl-acetate, chlorinated 
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With renani 'c propylene, s Liar sew trends include: 
i,T!: purity propylene monomer for polypropylene prrductir 

,-veral products, such, as icopropyl alcohol, -.ydrc-gc 

Mlcchcl, acetone and glycerine, in an i:it erra ted retroc 

propylene. 

UIC 
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Am^ng the diclefins,   recent developments  in the product ici, of lutadi-.i..   and 
isoprene were reviewed.     Concernine butadiene,   emphasis was  placed on  tie  Irud 
towards utilization of normal butane  -  instead of rutene - au   feedstock  in  th.- 
dehydrcgenation process.    The main reason  for this shii't  is   the present prle- 
di iTerential between butane and butène feeds. 

Interest  in isoprene has greatly increased recently owing to the development 
of "eis" polyisoprene rubbers on a commercial scale.    Among the available 
processes,   three were singled out as offering the possibility of using relatively 
inexpensive  starting materials and requiring less capital investment than other 
processes for the production of synthetic rubbers.    These are:     the Goodyear- 
eientific Design process consisting of propylene dimerization,   isomerr/.ation and 

pyrolysis; the pi-ocess developed by the Institut Français du Pétrole, whereby 
isoprene is produced from isobutylene contained in C^ refinery streams; and the 
SHAM process based on the reaction of acetylene and     acetone.    These twr  raw 
materials are becoming more abundantly available and their price is declining. 

In this connexion,  new trends in the production of acetylene were mentioned 
including the partial oxidation processes and a new process consisting of the 
decomposition of hydrocarbon feedstocks, under high temperature,   in an electric 
plasma jet reactor. 

With reference to go-called petrochemical end-products,   special attention was 
paid to the recent development of small size - "package" - ammonia pianti- and 
their significance in the field of nitrogenous fertilizers,   especially for 
developing countries. 

2/ 
petrochemical research in organic intermediates- 

Ihe main body of this paper was divided  into two parts-     In the  first,  a  f< v¡ 
TSH.ior developments in petrochemical research which either have h**en or are .-uu \< 
be commercialized were outlined.    Among these were:     (a) new router t.r  phenol, 
based on toluene rather than benzene,  requiring the oxidation to bc-n-oic aci s, 
followed by oxygenation using catalytic amounts of copper;   {l) oxidative .,nlwit UT. 
of propylene to acrylonitrile  (in place cf more conventional   synthesk:  fron. 
acetylene);   (c) n*w routes tv.  raw materials for conventional  n,,l<"n-'-,  a;- v<-]l   •>/. 
the preparation of other nylons from caprolactam, aminon^-ptan* Le acid,  'VìI' 
.•yelooctanone oxirce,   (d) new oxidation processes  for convert.in.-. aLKyi  i < n:-<n.;.  '«* 
aromatic acids,  primarily for ultimate uc*»  in Polymeter litres,  ar.cnr Urn:. • i - 
liquid phase air oxidation using acetic acid ME the solvent,   and n munran«-;-.-   <-<" 
ccbnlt catalyst containing, addo-d bromine-   (e) new methods  for cynth»-si"inr   i::«-ir»i 

. i.-v use  in  rynthetic rubber. 
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The paper demonstrated how almost every discovery in organic chemistry has 
::CK influence on tii" petrochemical industry, and in its second part a few oí' the 
mujer rervrit developments in organic chemistry which are nov; affecting petrochemical 
research v;ere mentioned bri fly.  These includer  (a) hydroboration of olefins and 
other unsaturates,, for the synthesis oV  terminal alcohols, aldehydes, 
cyclopropane, etc.: (b) the une r>V  carbenes, either in addition or insertion 
reactions; (c) research m organic molecules containing elements other than the 
more common enee (CHOKS), organic compounds containing fluorine, silicon, 
phosphorous, boron and the transition elements being of special importance; 
(d) valence tautomeric^, to synthesize new olefins and related compounds; and 
(e) use nf new energy sources and new uses for older energy sources, as for example 
liCht. 

XI 
Petrochemical chemistry research in the maerenoieeular field- 

A large number of valuable products are obtained by the various treatments to 
which petroleum is subjected in the refineries.    However,  volatile fractions 
containing unsaturated hydrocarbons ar..- often also obtained, which can be used as 
raw materials for chemical synthesis.    Moreover,   the  fractions that find less 
demand on the market ran be subjected to cracking treatment.; to obtain large aiscunte 
of volatile unsaturated hydrocarbons.    These compounds,  such as ethylene, propylene, 
hutenet:* butadiene,  can b* suitably trans foiled inte different moncraers, which, by 
polymerization or po]ycondencatlen,  yield high polymers  fit for the production of 
plastics,  textile  fibres and synthetic rubbers. 

By limitine the field of the«« alterlai« to tot hydrocarbon polymers only,  It 
is poseible to obtain a fairly vl&i »ari#« ©f protect« tteit ar* of interest iter 
the area mentioned above,    M «il» ea««» ole-in? ané Jiolei ine, obtained 4ir«««ly 
by cracking,  after the n*ce««*ry <li*t H lattai an«! paríiívmtUm fwceaa««, mr* 
polymerized or copolyatrized t*. preéwti, havlm? a vt«V» timlê of *ppl tattle». 

Polyethylene  is obt«ia*i fcy ftf>ly»e rifattati t4* etbflmmi  ift tut Uat í«w y»»r«, 
its eoMrtMnpticn tiae trtcr#*iu?>#ti «iKMraeiijtiy» two»«*« i*r lit pf««*rti9« a«4 Um mm%* 
Other hydiccurbon r<~-ly»tr« m*ê ~*4*>ìjmt9 *»f #tat uà* ««Miai »f pêlylmkmimm «ni 
butyl rabbi-r ( tscfcutenf-iarftnm« &>$* iymr*) *«l tat*4U»»<»*tyi'«»« ml#tri,     Tt*##* 
last are wid*ly used 10 i**"h*f»*ii jBàj"|n##>- nAfeart *nd #^n fc# w^|^^ ^ ^ füMMfctel 
scale und^r advantng««*» pr|*« <m»4t*tt«t. «torti«* *w» r%* mtrtUU #wlv«4 

jae made pefulbi* tmt$ *«* y««r* «#r If î** él ««**»?# ## tip* «lU»^ «Nfr»»g#ia»to?t 
polveri r« tien r»rf>c**«*-a,    |p f»r*taf|§>r#  |t «M «tattM* t* «iBdbMt P^^^to^t 
for which,   prier tr th# ifr^ft^,   ti tea à«** Äff t«»l,t  l# f|«ji >misiafcl» 
'V-r1 ìt'.'ttirtie. 

Ir» f!t«rt.- atru^tur«1' m4 ^rrm*%%kim%^t *ttUm ***-* í»MÍ«P»#«»I «•••««!•« *»4 *^ 

I"  i*^tf^^4  if,- *%#  pi,*-•»-»»:í.*t  - -   -f*ttUi,   fit**   «fr«! t«*|||*   ftt*«* 
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ereecrtien alene with an excellent  resistance tr de.;radat ici.  n,enl;;.     Ihe.;e mv 
êiartcmerr-,   the commerci!]   production of which hay started   recently,   are «in'ti-.i 
to beccne.   it, clue "course,   rubbers of wide  reírme ve ini uee. 

Tn  thf   finid of diolefins,   the new  pclyraerir.atier.  precede  allouai  the   en atún 
ef polymerr, havinfl identical  physical and chemical pi nperf ier   to the;-,   of natural 
rubber and of eiittapercha.     1'orecver,   a  synthetic rubber obtained   firm Lutadi.n. 
hac   elastic properties  and  abrasion resistance higher  than  then- id" natural   lutivr. 
the  field of anionic co-ordinated polymerisation has already tponed new 
poceibilities to the polymers derived from petroleum,  while   the research werk   in 
procrees will,   in due course,  pjive  rise  to new and important  development;-. 

Research and deve i "-went in the petrochemical industry of the UGfiR- 

ìhe till  ••••fining  industry of the USSR is the second largest in the world and 
•entinues  ce d-ve lop rapidly, particularly by expanding secondary methods of 
-finin.'.    All \ethods  cf petroleum refining give abundant  sources of raw material 
:t.r v< i rochemi.-' ry.     The production of olefins can be more  effective if liquid oil 
products  instead ci' gaseous hydrocarbons  fire used as a bacie.    'Ihr main frenile of 
technics! nrorr» «G  in this  line are  in the improvement of pyrolyr.ir. ovonr.  - both 
of the pipe- typr and cf new designs  - and in the creation of effective reparation 
pyrtemt . 

In many cuv-ft,   rêverai methods cf synthesizing identical or nubrtitute 
materials *r* beinf developed and perfected simultaneously.     However,  aloiv  with 
thif process there is a permanent creation and introduction of new synther.¡r. «;; 
<#U,    Special mention should be made of hi/iher demands on the purity of monomer:;, 
•,j*ileb provider Vtr hlrh quality new materiale. 

C&lid petroleum paraffins,  and lately liquid ones  also,   beecnx   a ban in   for an 
entire line ci synthetic ¿urfaee-activ«- substances.    Ur-v uyntheei.o and new praduct; 
p«rwtf  >-x>A0ictet'ftMe r«-d1J*"tiftis in capital and operatine; rxpt-nser.. 

i i     ¡wfmäSSimm¿» mmmJ&miimiJSimämi 

A  Imrr* m*t«-r rf fti-To-orifftfii«««»   rich In proie ins,   can c.row uj^n ana   i/a\, 
tfo.it- uteti* ffUÊ Iqr4rt>v'*t'tett«.    ih» r»»»rch workers cf the lk,ciêu Karsai;:., -i-:: 
"(V^^r  fy **   }*v»rt,  eet-f   rfcrs^lilffi,  ht»w studied the- tir-syntheci;: t;' prr.t« Inr 
•it«- rrtt-rirv« fmciltn*.      h** labors*« ry study nad-   it. t * •     \ l«   ti   i In--  tn« 

<i*üt*  --«ifciiiUf» i««««   f»v*   mil* for thf »1*TTU<* «fx-t-le«:  rt-la-t*««, wbich '.'!*:«•• 
»*--   Tt-.f^fR}  *^»r^i ? iftf  pr"**£*"f;*   î"- **i-r,*aln  îrtet if-f'? r?   M*i.rf 1'um.     (Mr: Hue   led  tc 
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*-* -ICO tons per day of airmen i ) >..hich can competei t 
Isr«» plants.    In a conventirt.al plant,  the convert 
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ethylene by-product   Hrht t il   l,,   ¡ntroducinr the Uul twr-ftoMe Mnî'inin, 
inatien units,    'ih*1   wen« mies   ir/lived iti  this  scheme were direustMl» 

îh'-i--   remain    1ht: pr< r i * ir. fi' the  ¡'.(r'jn'da < f    '     arcrratic-t;,   whiA t,nEtr.t.- 

cerìrur, 'li f'f'icwìt ìer V*'cauro e)' the '-Jen-'  te 11 j r. - ttir.'^   l.see talli- cr. raft- :)'.'). 

/'il   ''tur   •i.rr.r.i nentr  an    ' ( duy i'm'iv"''   ¡   a.s 'd.t fifjl   J'^^'i.sttckr,,     T thyl   í ••ii"'>r¡t-, 
puril'ied ty super l'ract iena tien te. it re  -;ith ar  tr  >jj   trays?  and  i-^fiuy  ratjc   ( ; 

1:1C0,   is  df-hydrrrtnötoJ te  ctyn-r.^.    Fcr the thr-f-   igernt-ric xylenes,   the prirx-ipai 
ci]^ lri   is oxidation f   the -¿urwipendine di'-arccxyli"  ajide.    Thf  l*»ast  ilff'ifully 
it-  • ru.cuntered  in the case o;  < • xylene- which  if  readily  sep«ratpJ by diatiilaticn. 
ihf   recovery of ethy]  tenzone  is effectfci by uuperi'me'ticnation and ie of   commis 
intertst cnly in (injunction with yyletit; productifn.     fitwfever,   ^reduction 
cf-ntinufeE  to te tastd on aiKylation f>f Yw/^n* with  t-thy lent.    fiara-xyl«ne'f 
impci-tance hinges alitc-ct ex^lugively on  its rile aa   intt-rmediöte preduut ir the 
manufacturo of terephthalie acid.     It is  impossifcle to isolate it by distillation, 
and  fractional crystallization must be: used.    Keta-xylene is the most important 
member cf C,. arcmutics beine us«»d either ae petrochemical feedstock fcr iecphthalic 
acid manufacture  or in vaseline tienda  and solvente.     An alternative solution  is 
tc   isomer' ze ¡t-xylene to para- and orthc-compounds. 

Another process, which allows  for flexibility in intermedia,tes pr©cur«««ßt, 
is the H-Oil and Hy-C processes cf Hydrocarbon R«0«uroh Inc., by hyiro-cnckirii 
using a novel reactor system.    High sulphur crude oils, which can generally be 
purchased at  lower prices,   can be suitably processed  in tuch plants.    Heavy virgin 
naphtha and H-Jil naphtha can be reformed to yield arormtieg after extraction «nd 
the liffht naphtha and raffinate can be pyrolyzed to yield light olefins.   (Ma tren 
all of these units can then be converted tc synthesis gas for »anufiieturê of aiwmia 
and hydrogen  'the latter for hydrogénation within the proeeii).    In thia wy it ic 
possible to produce a vast rang« of -hemical intermediateg fro» a heavy, high 
sulphur, crude oil. 

H. Acetylene.        The growth rate of acetylene  is  slow because of competition 
from lower-priced ethylene and propylene. The major market for acetylene li PVC, 
and it is likely that acetylene will continue to share this aark#t with ethylene, 
the choice depending on hydrocarbon availability, price,  and the chlorine balance 
problem. 

i¿/    Benzene by Hydrodealkylation usinn the Petol Process  (PET/CHEM/CONF.6). 

]£./    Aromatice:     Better to Import or to Produce?  (PET/CHEM/CONF.23) 

IT/    Production of Aromatics  from Petroleum in Japan   (PET/OHEH/COÎIF.99). 
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(»nítifil*    H-»ff in «*,  » ry-crcduet ci' lu** f 11-- *-itr,n.. -,  r.»* ». • n  it. 
,c   s/nw Barrili fer -HMILO.1 tatewdli^  r«.-   iwrtl   t* «».»-t.     .V lui* - 
t¡,. c, '-..nxes -ire »inly n-^raffim;, *!<* • • * s«* i*ct u- ^»»"'  »   4 '"'^     '        , 
tri*4v mainly r-oUrim in tta nr^ "»  'V \   •    ** r. lictlli-.! lu.  «!..-/   M-   ...à 
•;rt<   various fr«ctU*. i-f req^l^l ctetn l«nc«» «-ht- U*r   Khü, iw• <• .«rv.r« 
v* rw aeterUl  for oxc»lcote-lc, ^il«t ••» lon^r chain »m^r -••    *- '  '*!   ,., , , 
.L^ndury .lkyl sulph«^ dutcr^nts anJ its «ft »Ikyl f«ctlw  ro  ^n»ii. *i.yi-.i.*. 

Tn tlw last y«er8)  in vlw» r.j' th*   »cr- utrl^rA <-1«¡M rr, U,   b„-u.-^.i.. 
- ^Pprti«-f ci' ck-tc-r^nti,  n-par«n'ine h*w <-.»in^d It. lmprrtM..-.     ifc*-y •-»   »• 
-.-t »rated  fiom petrel«« HftilUtt« ty i «wl-r« •..•rhftl*»-,  th.   M -  -u ï* . 
%ci.--cular îUVOI".    Synthetic fclualnlu» »lllc.t..-. witr. cî^.iy   i-< it.-•» Mr    •'•  '• 
..,,v, H, avertente:   they ^U-cUv.ly -rtsrrr  parafi ir. viltt. hl/Nr M i-ni.r *. ,.t 
•V.   ncieculor sit-v«c  catr-h crly n¿ i. ^l^fi ci   •* «äüT   Iî^-»**   ^.í. |L   r«.- 
"h<   -lilgrrt^d eatfrUl can te reecvvrwd   freír, tlw fltv. .   uy r.v.t u,   ».»      ,  -l - i ,• 
•/nc-uuœ.  «iJ also ty ^xf>u>ÍBC th« •!*«• *> i"*h.-r ».L-« rt-iil I.   l-t   "•*••'•• '; *•• 
hydrccartoru    Thue,  th, nonni -V, te C      p.r»rrinr -ar. h» .--C/.M-J -        -«••.»•• 
•ìVv.   Vv oassinr n-h*x*ne over t.ftt  eUv*'an'l  re.H^rit.(   8 n*'^>   ;     *< 
..-i.nrafTinE.    Th'.a* two ffwt.icnr -un then Le anli*  wi*ir, ty 'i.üMl i-**.."». 

Thert! *re already vari'.uc «»«Berciai prv^mvn  »u w*« r.-i' :• •••  >"'*r  ':    :'"'^ "'' 
ly  ¡inde ::capany,  Selective I-lnishlne proejan ty *l«-y»cc,  tV.- '-r  ir* ••'-?::   •»» 

:'íl>.-x y.j-ci:t-í3G by *JOF.  1¿/ 

1 ; -/     net-ma vs. Acetylene - Cw^titiv: Haw IjaUrUlc Ver tt*   i-'•'«^f-.^L^ 
~'     Industries tn t4elcninr rW.trl>.-r  m/^F^/^a.-vTTrr" " 
1 ,/    v-fxl'irn I>:thcis  for the Fi-cduotjcn  r.f ArLff.ntjjc,   A^íinc  w* i ••» ;'C.Ll^. 

'FFT/"Hîiî/J3IIF.51). 
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I''!  *     '      S     'I M    t        •                 »t   I t   . I     «hi '(    * •  * r        f t »• i'"l 1     an H  .    '"•!{-•«'-• 'ti.  .     (1     '        ('J 

*4 ' • ••    '-r«      ••        (.«!.« t  -*.t-fit(.     'T it r  T i • neh  <^r.<ii* it r.í ,   nh< 
<      '' '   '   '      'i         •'.'•• »f *      ' <          m     u,t    ¿.v.   t),    fri.'»-  ci   tK-   ir4t%if». 

ì      t     ir, • * ! • r '    *»i -  . 

'irmi *• f ;     *».''*»• *<f- 

îK  r- *ttr«i  »«   *h»   «»iMioity st   »M»   iseq w«¡.l«y,   it   me  gtntml that the «ver««» 
4*      '*'   if  -;   • -*-J'» ^    S*  rf  £»t  |.»r *•>*  tritìi  •  MX In* praaitl*  capacity cf 
'-. •  \ «     fi-3/4»y. f»r»*l »hut   Ir*  '«n^ral cnly la per cent nf the »»turai m» product ter 

:.    .r« i  *i»   n*>trteh**i?*l  f*-#4aM*:*, *h#rtMw  #J p»r e**nt It meû m fual. 

' * '•-    *    •».  *i**r   if   T*,»- irr, wiï*   mkp\%t a   ?t*»a  >,-*.<* Inr.    ft *«¿ Ft«fe»d that 
"•-;•   •*•     *'-•,• -• *r< 'h*- prìr* ti   »-.fi.Büt   fu*»! oli« 

*• -siitftf    fe<   ^««lerclal pn duct ton o*  Cíi#flR#  Ir  tilt Ittici »«tofergaji -ami 

f«***€« p tarte actually cfemt» « mm* c4l in*«*»«    It «i «teto* «tot »Hhoußh 
iA ì? t «rimici if K»,'sUhl<r te «## ?ru«t t%tì ìm Wmàm mite,  i% It nit toiac 4MM 

*t   Hr+s^fet,   tV «t^i^i»*   r««4»l«K«lt  «T-i^t «MME». 

iHiivtii^ ^éw^^Atic« ewti, MtoAl «HPU 1^t^rvii;tr «n it.<»I «onilileM« 

••*w.tri*i,  i* UM «t»t*-d 'hftt mu fe^«rti c« UM»í <*eoi»tt«Mu   te ttiicp« «to 
a**,*«« ^t«ülf ti»# te« ^»*ft tn^r^MiM te m» »ir*tr«4p ef i*J*^0 «e«i/|«ir» tot 
Mi-tor --»xttttrn» «.f pn*t«ct.tc« if 4ri»*tu- fwwttttctl«» igtlMt tafst*rt«*t MtorUlt » 

H1U,  rtftr«*««-» U   til»  i4>tt»l piv'fM,   U WW MtWl ^»m«? Í^í»*^l*yl«tll 
i* ^UH <rf«*|<ï«iiy .liitiíW, wt**-î, mm prie« «r teltt^ »pprcmchts th^ 
íW i*•**--.    lt   m j»t«%«l fJüti»  -Mrtter «#«11 et«twt»UM«««,  At pnNtvtw 4# net MMMí«1, 

I» »H4*rait*. witlí tto »tow i^fctmife« pmmzM »f «M» % «mtto «*• «1^ 
nN *l»f»r *rt»*ti.   »-jftr»i«tt c«* öi«t* k« u»*»á *t f-*é#t«elu    lt WMI ct^«4 that, 
tttt4.r»t|«-*tty, wiy ^f*wrtfte «wtM to r*ltoflwd« tot  it I« *8«»ntUI to »ut«it eu^.h 
iVc-ut,M).« t*  trial mm i* % ptlet r4i»t i« w^»r «e evnlu*t^ ite #e«ie»4c 
'• ••; U ¡itti . 

iintti i.v,  it  va« «4hi-j it.. vhst  det:rtic th« '1KÎÂ r**foiialng preseees diff«ri fro« 
*h-    •ï.ï.vtnt iirtoi r.u|*»thtt td'cifcin.- prc-r^de; th^ reply wag that ther« mr« ess«nti«l 
tifio  rttM-i-  it. ih*   PHrrhanlcfe}  «Itsim »a  th*; prrc«0e,  »nd in th« type ci' catalyst 

'UU  i. 

»Ml'L'-ä»   •"•* rjmthttU- Al^ohcl a» OfPtlilVi Raw Maffiala   (PET/CHÖl/COfif.125». 
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IV.     INDUSTRY DTUDIFG  (continued) 

2.     Nitrogenous   fertilisers 

(Aßenda item  IV-2?) 

The production of chemical  fertilizers   1B a subject  of concern to (kwnmndr. 
, -   l^velcpinfí countries throughout the world.    The use of various •.•h.-mi^il 
.;r,lUW(/containing appropriate forms  of nitrogen,   phosphorous and potar.iuu.n. 
-,r  MibFtsntially increase the yield and quality of agricultural crop«,     On th.- 
r-'ï* of rough estimates,  one ton of plant nutrients (N-P-K)  nan produce uu uw 

•en tone of basic food,   and  in turn one   ton of bar.ie  feed prrvidoc arrr©x ¡mal. ly 
M;. .-«lories ver day for one year.    At the present time,  only a tw; c« unt.ri.--r. 

•.',,   u-hi-ved  a hich lev,-l cr   iV,-iUr.rr   appli^tun.     Ih-   wc r 1 -I--., I • !.    •Mmunl 
.., uaunptlon of chemical fertilizers ir, 31-3 million tons of plant mun.-nir. 

It wag pointed out that  in the developing countries, which toother acce uni 
,-tr ser* than two thirds of the world's population, the consumption of chemical 
¡•(.f,iuwi  is  le»» than 15 per cent of the world total, whereas tho more 
industriallted countries consume about    5 per cent of this production. 

World consumption of nitrogenous fertilizer, is expected to double- by ]^(.. 
Although the growth rate will vary widely amone individual countries,  thj- huh .t 
ri roFcrwothT^cted to take place  in the developing countries.     Ihese Cipher 
£*th\S£ for niegen fertilizers are due in part to the  met that  th- volume 
reduction of the«« materials hat recently developed more than phosphate and 
;<.U.h f*rtUic»r», and in part  to th*  fact U»t. the crop response  to nxtro^n 
Wrtilizers are «ore iwied lately apparent. 

ftr .rincipal nltrcfencue fertilizers  are *rr*onium nitrat, und  limed •nium 
-rat..    It»»« together account for more  than one third cf the ^«1  worId 
iTcAiitim.    Anwoniu» sulphate and ammo« <UK nitrosulphat* toother ^.-coui.t   c 
'iUt und^r 30 par cent rf world production.    Urr-a, the  racist rrcw.i,,-. !.-itil»..., 
ftill repreaant. a relatively minor portion cf production,  aient     i-r --n.. 
total nitrogen consumption. 

Iti, nitrcmou» fertilisere «re ccnsmonly compared on the fc^i;; oí -their 
equivaler.*  nitrogen content;  asatr.ium sulphate eont'jlnr ¿I per cyr.t r,,u«...n, pui . 
uaair.iun nitrate 33.? P*r <?«.+ nitrogen,   and urea k', per cr-nt  nitr« r.ot». 

Anhydres aitila itself contain* 'ij  F" cent ni treten and ha« ¡-^n to !.. 
uced  incieuulngly for direct application  to th, «,11.     Aiu-rmu* Mtr.ii--  -r       ; 

emtinue to ercw, but the major Crnvth will take plac,   in ur*a,  «M   .   >U.  h 
,nJ anhydrous aamonia.    At the present tin,, th, «cr-  inductrinl .z,     •« u , u i .  - 
»lso those  consuming the «est nitrogenous   fertiliser fcer capita.    >,m r.,    - . . 
run, of the Western European countries,   the 'JniU-d Stat.:«,   :.astern  .ur ..•-.r. 
entries,   China (Taiwan),   and Japan, where the «nncuinption oí nitror • i. LLL^j-1 
.-Hri,r  from uncut -: to 27 kilcgratmes cf nitrogen per capita,    iht  -cn.umpt iu 

I 
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nitre -'.-n exceeds Ij'j kilogrammes per hectare cf aratle land ir • i l 

ct.untrif.-o:  the :.:--therlands, Japan, China (Taiwan), Belgium arid * 
Korea.  The individual countries with the greatest total cenr ir» • 
fertiliser are-- 

In North and Crut h America - the United State j; 

In ;:urcpe - the UGCR; 

In Ada and Oceania - Japan: 

In Africa - the United Arab Reputile. 

The main intermediate  In the manufacture of the various nitrfr»**** 
fertilizers is synthetic ammonia.    Ammonia plants constitute th# ii»^«t $**     ? 
capital investment in the manufacture of nitrogenous fertilizer*,    ?*  *# §*«** ***§I* 
therefore to examine carefully the various factors involved in th* tNtrHf*!»** < 
anhydrous ammonia -as the prime building block of the nitrogenc-ug f>-= *.;*§»* 
industry. 

There are many 1'actora  influencing the manufacturing cost tf *q»>*ft|   &^**^ if 
local in nature,    The saior  itera* among these are the cost of rm a»**«l|p«    *•* -% 
««U account for 25 t© 50 per cent ef the total cost,  depending *»** <**m *!#§    = 
raw material and plant site.    Commercially, ammonia is produced If #t*«4& 
combination of hydrogen and nitrogen at high pressures and te^«r«t^*-*i f¡**# •#> 
aid cf a catalyst.    The nitrogen required in ammonia synthegi« is rttaqgg    .«* 
the sir.    In ebtaininß the hydrogen required for ammonia synth#*it tft*«****-,  »*•» 
wide diversity, both in the processes employed and in th« raw mUtimu #•*>#      -t* 
two main sources of hydrogen are the hydrocarbons and the hydref«fi t*-'•-*-<#   m <•*>•*? 
At the present time, the ereater portion of the hydrogen for aMKftì» ^g§|^#it# »# 
obtained by reacting hydrocarbons with steam, oxygen or mlxtureg #*? tft* |p» 
substances•    In a very few ?ases,  ammonia is still produced fres -**i •<m§ -#•**•>» 
It  is pcssible to use either a gaseous or a liquid hydrocarbon a- * •"HMP 
hydrogen  for ammonia synthesis, according to the local condition«,     t*  tf&   *i« 
of r^w material for hydrogen production,  the transportation coat *•*• HjfP »* <**«* 
intu account.    For this reason,  liquefied petroleum gases (LPG) hav»  **tß  «•>§ 
limited use  in ammonia production. 

Uune times because of thn geographical conditions within a pafft* of   *«»«•» t 
thu cost of transport can rise to an uneconomic level.    In thif ea**    4 Ü*^ mil 
will be economical.    A small unit permits a developing country te «a*** £*« *|»M 
with a much lower Initial  investment for covering its fertili«* **-«»**'   >%m, 
the minimum economic dze ef an ammonia plant varies with local -fiff *THsf    «ft* 
it was sui'reated that mathematical models could prove useful  it;  trt*t*É 
optimal plant dze,  location «snd time phasing.    A study of this tya* ^M w^ 
in çcnne-.ion with th., prcn anting of the nitrogenous fertilizer tft** «wf» 

y      Plant n;.c,  Lotion and Time-Phasing - Introduction (m/am-    nf^n 
FppI^Uratl«» and Time-tWn^ - The Nitrogenous Fertig ^ Sft 
[TiífChE  "r.TrT.ÍO.?). 
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I"    '..'íU;  repc rted that   tv/c  methods  are  rvct'-nv 1 
í., :ruer¡   ¡'rem petroleum hydrocarbons.     Jiic  i:   :': 

s .1;. ti'.-  partial oxidaticn of roth gasecuL   er   h-, 
. i},' ••   r.ethod is catalytic   oteara reformin '.       < i,-. 
.    -, v.'1   cutnlycts  fer  this  purpose,   the utv i f ¡.-- • 
, a.L;ii  hue leen made possible.     It was aleo fx ii,: 
la-en  iVcrr. catalytic  reforming can be used   in  r 

-< \wr i     v/ith the development of hydrogen  treuMn 
i . i-'- h"c  arisen an  increased demand for this-  t.v-i- 

At   the present time,   petroleum-based fe^lt*-" 
; .ui'Mctur- of ammonia.     It v/as shown that .T>pui h? 

( m coal to petroleum-based ammonia processes»  fin 
( A fortlal  uxidation of crude oil has been used ^ 
tveen r.teu : reforming and partial oxidaticn preci 

, ••>*-» ti ve cost  factors.     In the places where leni er 
-y be more economical to use partial oxidation.    . 
,.:jT>t.r.   stt-jj;- reforming appears preferable. 

¡he manu acture of the various nitro.•• neu."   •-: 
'Vieti: ammonia requires substantial capit-tl 

.- ;i".Ui'  :"< ••  H .   ' 
L- nen-•'••'':! I'• ' > 

.-.ydrcearler.  H;;     - 
i    : he  reivnt    1» V' 

'.!.   the   ste:>. '    "' 
t >.t tha+' thi 1 y-: i 
".••nufaeture el' ••• ; 
eeesses in pet.re h 
h.et hydrogen. 

•i'tl   i 
», 

., e  ¡lisple ir*' 
• 1 ready effect 

;nr this route mir.     <, 
•r.sively.  '¿J    The eh,* 
-.•s is a mat.ter dee. » 
electricity  in  avriii -•% 
the sites where  fut-1   ; 

• '.-er materia it u- >' • 
.t.-nt.    Ammonia mu;,   t 

'he processes to produce various nitrogentu •    - r* ilizers.    In^turn  ' !•••   > 

ii  is obtained from ammonia by catalytic oxliatl. r..    Ammonium nil nit. 
••]ut<:d with varying quantities of limestcn    ti   pr« ¡uce limed armonium ni«- 

. , ît-r to reduce the danger of explosion.    Áranosla rv also be reacted wl*» 
?».. nphorir acid to yield ammonium phosphate,  or w"h -arbori dioxide i.t   ; »• i 

•• ry product resulting from ammonia has, or cours* .   its particular te< h*. »• 
-Tending upon the state in which it is to be Jistriruted and ultimately   it 

. i   the farm.    It was reported that concentrate! ctrnx-h-x fertilizer* now  • •• 
»reentUl part of fertilizer production in Furrp»- -md in the United f*>i<«; . 

« rt i Users are prepared by reacting phosphate ft*--,  with nitric, pho.-i*.« * » 
••»lnhurLc acid, followed by arameniation and tlwftinr with potash Bultr..     •»- 
•. stllizers can be produced in a wide range of ferim lattone in rrdev u   it»-. 
»i.»   l> at combination for each particular soil and e rep. 

In connexion with the expansion of the u#« of fertilizers in arridi« •• 
M.*-  "inference was informed of a scheme anncunced ty the Mexican Stan    -¡, 
•he Petróleos Mexicanos,   intended to contribute t<   the wider ¿se of f. n •». 

• xicc.  }/    This enterprise proposes to make awiiaUe ammonia and nit. »   .-. 
•rtilizers at prices significantly lower than the.-* at present obtaLr.U. 

j>il i.   achieved by the construction of large Mattia and urea plants <;;•. 
LutiAit  o    :,000 tons of ammonia and 500 tons of '¿r-a respectively. 

a 

u.rraary of discus:ion 

Since ammonia is the principal intermediate li producine all typ. « 
• •tJ-"'fnous fertilizers» the discussion of rcstr •*<used primarily up* : 
-AI-Ufacture of ammonia.    One of the principal "«'-  fai: torn is th»it .!' •«. 

Recent Trends in the Ammonia Industry in J*ry   'FET/CHB-î/rw- / > • 

natural Gas Reserves  in Mexico as a f^tor c    -h- fiocini #nd ,. * ^ 
Ty.yelopment of the Country by Means ci *, f * ampourelr rVK^' 
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Kost of the aerylonitrile synthetic fibres are produced from copolymers for 
th<; purpose of improving the properties of the fibre.    Such fibres spun from 
copolymers are classified into fibres whose acrylonitrile content is 85 per cent 
or more  (acrylic fibres), and fibres whose acrylonitrile content is less than 
u5 per cent (modacrylic fibres). 

At the present time most acrylonitrile is produced from acetylene and hydroge: 
cyanide.    An alternative route,   in which propylene and ammonia serve as raw 
materials,  is becoming important in the production of acrylonitrile.    This process 
has the following advantages:    lower cost and investment, greater potential 
abundance of suitable raw materials, process simplicity, no necessity to handle 
hydrogen cyanide, and high product quality. 

Summary of discussion 

As to the comparison between nylon and polyester as staple fibres, it was 
Mentioned that,   in general, only polyester wag used in large quantities as such. 
Kylon-6 is also used as staple fibre, but only in very small quantities and in 
specialized fields, where it is admixed with other fibres to produce vtxtlles for 
military purposes. 

Polyester fibres when admixed with wool in the ratio of 1»5 per centi 
55 per cent yield good tpinning meteríais with high creese resistant |>ropertles. 
When admixed with cotton, a very high strength clothing material for «en's shlrtlni 
is produced.    In this field nylon-6 is coveting to son© extent. 

With respect to the question whether a developing: country wishing to produce 
man-made fibre should make a choice between rayon (cellulosic origin) or 
petrochemical synthetic fibres,   the meetIn.; was undecided, and it was pointed out 
that this would have to be decided upon fo:* each case individually.    By way of 
illustration, it was mentioned that one developing country had planned to increase 
its production of rayon, urine straw pulp as a starting materiel; however, because 
of shortage of straw pulp,  the plan had to be abandoned end Instead facilities 
for polyester manufacture are being constructed. 

It was pointed out that In developing countries with a hot and humid climate, 
polyvinyl alcohol might be of potential use as staple flbr« because of its 
resemblance to cotton in respect of moisture absorption,   in addition to a number 
of ether desirable properties. 

A question wo a raised relating to the Mid-Century process, end it was pointed 
out that the various xylene isomers present in the feedstock could be exidlied 
simultaneously,  to give a mixture of benzoic acid,  isophthslle acid and 
terephtha! i.V. acid, which could then be separated end refined.    Further, in answer 
to a corollary question as to whether the production of phthalic anhydride can be 
achieved by the same process,   it was stated that the synthesis can be effected 
and the dibasic acids ami the anhydride produced can also be separated. 

It was mentioned that in seme countries, research was beine cendueted to 
develop a new type cf nylon us in,; ethylene and carbon tetrachloride as raw 
lantcrials; hi-wever,  no information on the progress of the research was disclosed. 



A request was made for technical details of the Honkul procede Coi- Lhu 
manufacture of terephthalic acid using toluene as raw material. íwinr. tr üu* ¡';u-l 
that the first Henkel plant based on this process, in the Foderai Republic of 
Germany, was only scheduled to co into operation lv the end ef l{«.»i», nt ovaluatim 
of its performance could yet be made. 
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IV.    mUBIltT STRIES {«•«rìtimnail 

b»     Selected 

Under this it««, mricus ecenonie and teeN*»!«^«*! a**«*« *r t*. » 
of so»* specific petrochemical «ad-*«***., «^^PoÎfcîr^îl« M*J 
detergente and methanol, v#re discttssad.    Ï*. i^rtanîTTf ajatiZt»»»; 
in the field of petrochemical industrie, «a* *Sl*¡uLwl.      ***,ii|-*» 

Sulpha x 

The petróleo« industry has chuteé fren « n*t -rnimi #f »lUm i« ta* a 
a net producer .ine« i960. ît «m« stata* that in 1965, «4* «fee mSumtS^m 
lone ton« of sulphur consumed in Western Euro** and Worth A»laaTiS -- -**T* 
was produced frca hydrogen sulphide found in *«ur natural ^ ¿TLÍLÍZL 
refinery Kaees. "^       p*%t*«*asi 

*«   .J*? •rlá:"1** »»lr»»ur production source« at fraiast «**a stated to he divided as follows: ^^ ^^ «•*** ia> »a 

Freeh sulphur JOptretot 

Sulphur fri* pyrites fr ^ ^t 

Nativ* sulphur 2 ^T Otot 

Sulphur fron natural gas 18 par cast 

Miscellaneous j£ p€P e«nt 

Recovery of sulphur fr^m natural gas is usually eaxri«4 «t ü tw #***{ 

tlte 8;J
lr8t ete^    ^eulphurization plant unit «tere h%>S i« imd tnm 

- Second step;    Sulphur plant where H?£ is turnt in order to -iva tulat»r. 

Industrial separation of Hfl frca natural ¿as can te achieved m *«««*»i ~. 
all based on selective absorption. The *o8t cci^n proetssTîTthU !S2ïlT* 
wer. saxd to be the amine procese and the hot pctas.iun cartonale prí^.^ 

The acid sases removed from tht- raw gas stream are rerenerated frcis the 
SL°t      LSt°hf "i I" "I" fd/0r nMW3 Inferences,   th«V.~Ì to ^   ^ plant.    In the sulphur plant, part of the H.C is turned with air tc it m - Î 
sulphur dioxide reacts with the remaining hydrc^n sulrhldl,  SirSy r^C " 
sulphur,  which is normally referred to m recovered sulpha      This irícZT^ ti, 
recovery of sulphur is known as the Claus prrctse. prices«   lCr lb, 
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«.    ^--t.«  i*f*>i m alkyl aryl sulphonate,  fatty »Irelwi 

wail 

ll|»«N|lp4Nlfti 

«r.-t  «.i-tenet es are predominant, accounting fw 
-  **i*    í-í/wth in detergents is presently in the 
^•««.^  - eiTAilat ion s. 

*»-****« *f  icdecylbenzene  sulphonate nay be cutlie** 
.^s  «(«.i tn the preparation are propylene »ad 
**to< is three steps:     (i) polyaerigeti©» of 
• 1.1  lining tetrapropylene with benzene to tmm 

Ur. with oleua and neutralisation with sou hot 

**•#*•> f*r • 10,COO tons/year capacity 
*  4.ÍW tons/year production of ocantroïtl 

feedstocks,  and including « 
•ed henzene alkylation) and a 

i metím êblUrs. 

*rf synthetic determents has emphasised the 
aettntries, GovQjpftmente have regulated the 

i» which tend to persist in the «»ft« 
i*t*¡* émm^ossû.   Attention has thus been turned 
***• will easily degrade under sewage trtatmnt 

*-<e*le 'letercents are láne straight-eh*!« ©lefia» 
T- r*M%s from n-parafflu* was considered more 

sUnre technique for separating n-par&ffin* 
«•ilrtle at low cost«    Conversion of 
«Mila tee effected by efelorination, ftnd the 

• «««I directly to obtain alkylate benzene «iti 
# «r they »ay be dehydrochlorinated to s1 

-im, .M--à t of the chlor inai ion of the n-paraffins 

%* 

í*ío. 

ì «re in the production of formaldehyde, 

Vírt. pressure synthi.-. - i e frtra gas composed of 
^^fitrelal petrochemical processes. 

-*.- lased on steam vefto>¡-..'i¡-¿ processes for 
•* v *.-itural gas feeôLtocl'.r.    The conversion of 

-•  rit; cut in a hirh v-recrure reactor like 
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V.    CCtJSTMf STUDIES 

(Agenda item t) 

l*    Mim ^ the Par Eairt 

Among all the countries in the ECAFi: re-ion, japan in the ooly    m vMH» 
has developed the petrochemical industry to an international J^L mai fr,«, 
eonsunpticn and production of petrochemical product.- within the rt^l-n *r> 
largely concentrated In Japan.    Cuw* countries of the region hvn already s tart« 
to make nitrogenous fertilizer.-: from natural gas or naphtha,    ^st    f tre 
countries have plans to establish naphtha cracker conplexes for the wodWm 
of basic petrochemicals.   A summary of their developments uA plans foil*?*. 

Crude oil production in Burma Is „currently about half a million toas 
P*r annum»    Xt ha8 two refineries with a combined capacity of l.¿ million ton* 
per year.    Crude oil is imported to supplement the loeal supply of feedstock to 
the refineries. 

The presence of natural gas vas detected at Chauk oil fields durimr 
exploratory drilling in i960.    It is expected that firm figure regarding the 
size of the field vili be available during 1965.    If the ¿* .¿servefarl 
substantial, on* 09,000 ton per year urea plant will be installed, ucing natural 
yas as raw material. 

The consumption of plastic materials and synthetic fibres is expected to 
increase rapidly in the years to come, but it is unlikely that domestic producilo 
could be undertaken before 1970. ««*.**u 

Research work is in progress on the manufacture of detergents and pesticides 
to explore the possibilities of using local raw materials instead of imported 
intermediates.    The Institute of Technology in Rangoon is now giving courses in 
petroleum engineering. ö 

China (Taiwan)^ 

Since the discovery of substantial reserves of natural gas in Taiwan in 
r^.a reriiliRep Plant baEed on natural gas has been built by a joint venture 

of  Chinese Petroleum Corporation,  Mobil Chemical Company and Allied Chemical 
Corporation, with a capacity of 100,OCO rat/year of urea and 1*5,000 mt/year of 
ammonia.    This plant was completed  in late I963 and has now been successfully 
put into operation. 

if      Petrochemical Country studies  -  Buri,» (PET/CHEM/CCNF.48). 

'1/      Country Mtudlee  -  China (Taiwan)   (PET/CHEM/CONF.66). 
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Xylene« 
Ethylene 
Propylene 

Indi ¿/ 
The existing organic chemical industry is of non-petr^leui-i „ririr- ir*] ; -. 

Laseâ on traditional raw materials such ae alcohol from nt-lacoec,  a*?>;tyleri<   in.r 

-/      CountrV Study - India (PET/CHEM/CONF.131)  and Development   -f r^tr leum-mr^d 
Organic Chemicals in India (PET'/CHEI'V'cONF.lc). 
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Pakistan-*' 

The í.earch for oil in Pakistan has already disclosed  proved deposits   >f 
about Í0 million cubic  feet of natural gas.    There are indications tlwt substantia 
additional reserves will be proved.     Indigenous production of oil Mets atout 
L'C per cent of the country's requirement.    The search for oil is continuinr 
vigorously.     The utilization of natural cas for the production of nitrogen 
fertilizers is only now beginning.     Curing the last six years,  the production of 
fertilizers has risen from zero to lU0,OCC tons of urea,  70,0a   tons of awrrmium 
nitrate, and 50,OCO tons of ammonium sulphate. 

The minimum additional requirements of nitrogen fertilizers in Pakistan are 
ejtirr.ated at 1,1*G0,CC0 tons in terms of nitrogen,    It is proposed to develop 
the capacity for meeting these requirements in two phases,  k^O,OOL ton» by I96C 
aad the balance of 950, COC tons between I970 end 1960. 

The petroleum refining capacity currently in operation and under installation 
is of the order of k.5 million tons per mmm and will soon increase to at least 
S.;> million tons.    Refinery products and cff*gases will be used alio as 
petrochemical raw materials. 

Two petrochemical complexes will be set up,  one in each of the two province« 
of the country.    Each complex will be achieved in two stages,  the first stage 
by 1970 and the second by I9ÒC,    The complex in West Pakistan will use natural 
gas te  the extent jf 55 per cent ^f its feedstock requirements, and the one in 
East Pakistan to the extent of 67 per cent jf its feedstock requireaants,  the 
Valance in each case being provided by refinery products.    The total investment 
in both complexes is enUmated at Rs. 5,?00 million by 198C,  of which about half 
will be invested by 1970« 

Iran,  Turkey and Pakistan are now engaged in mutual consultations with a view 
to introducing the maximum-épanouies in investment through regional co-operation, 
and accelerating and enhancing the benefits that will accrue fro» industrial 
development in generel in these three countries,  including the development of 
petrochemical industries.    The consultations now in progrese should produce,  in 
the near future, specific projects for implementation as jcint ventures. 

<•-, North Africa and Middle East 

The potential for petrochemical development in seme countries of North Africa 
and the Middle East is based on the existence of proved and abundant sour-as of 
hydrocarbon raw materiali which are at present not being utiliced to any great 
extent. v 

In the discupsloiw  that  Ml.wed tì:t presentati, n    f th<? country r-ipere,  «ni 
statements,     •!<•>•,    vere   inri;.-M i   m:   that   Jt  .: >uld r- u, n   »«*n*t trial t-  i-tan 
petrochemical d«VL-l. pment    u o j-vi -ml ; ,„i3f  ,-fltU-r ti.-.a ¡  o   ^01. „.«.try 
individually,     • urtnwu r*-,  it  vu. t-vident that   m \>.+ ,-a.jr     r . .ur-trie»  •iti 
abundant   natural , a,   iv^ur-tv.   tuo   .,u»vtloi,    1   ,M. rt   -r-rK.-ti.    ut. île  ti... »,«•« 
1...IÜ lar-;.'  i!,   lu   planali. -. -if rt.,      i;   ua...   ;¡enti -i.fd  tí.   •   i *-. i   . tìi ,- -  rerat i   n 
ni;  beinr, .;t-ri. UL.1:>    • ii^i^Md  i;,    •:•      i   n.(  , ^tri...    „.       ...  „VB     ,U   , vi«-. 

ü/     lc'tr ~i'ì'-vv '     !   l!:':u **•'•   -'•  > y-'   •    -i-Vy    1 - "I ' Hi •••/ il À* . 



I 

ii vel •pini-, p- c !¡¡ii!:on irarket,     The  di ecu., L'iena  empi îa G i red   the  :\c\i   :'<r •: -tv 
JIAJ  n-'i-C'-'iinel and fur rr.ore trainine  institutions,   particularly tee  :"i. l,i 
: i-tr leui:. and petrochemicals. 

li: Vf<--1  &n ammonia plant war  ine tailed,  and in IQ63 polyethylene ;>nd ein. n 
. V.i'-v wen: being produced  .m the basis of feedstioks from Hail's hei 1 ¡UT;, . 
ir új'-tion -f petrochemicals ha;,  riser,  uy  14-1S per cent rer anmu.i durin.. tee 

• ri d li?i)fl-1963.    It is recognized,   hewever,  that the industry  it-  etili in it.- 
•irjt stage of development.    i-tejor plans to expand the  industry arc i:ow ur.der vre,-, 

j th production primarily destined f >r the domestic market,    lie .- navi-    1' 
.ydrccarbons for the development plane vili  le the retinery,     Lrael claia. 
t.   te capable of doing the civil engineering and manufacturing a :.aj. r pr-i  tii-n 

;• the chemical plant equipment needed for the above development.-;   in faci,   tiiere 
: ave ueen significant exports of industrial équipaient  from Israel in the im-x 
lev years.    One of the significant factors favourably affecting tho develi pment 

:  petrochemical industry is the availability of trained personnel,  and trainlnr 
and research facilities of high quality. 

4     Kuwait' Uj 

About 8OC million cubic feet of gaa are produced per day,    A kr<   tun;; ..f 
¡utrcgen per day fertiliser plant is now under construction as a joint v< ature i i 
the Kuwait Petrochemical Industries Company with British Petroleum and (îuli    11 
(the respective shares aia C-C, 20 and TX per cent),    A larger ammonia plant    1' 
«CC tons cf nitrogen per day U being planned primarily to export liquid -¡ITîU nin. 

The programme also envisages the construction of a polyethylene plant and -ther 
11«;trochea!cal units. 

The recent discovery of associated natural gas with a hi,-):   contant of higher 
¡¿-In carbons is of major importance.    At the present time,  there ar*   u   known 

, I-oíd to exploit thttKe resources for pe troc head cals ae such, but it van stated 
that studies are under way to evaluate and appraise the feasibility    f nuch 

It 11, anticipated that the associated t;as produced,  *n.»'untini*  t . l/.,LU  ttw.V., 
•il t.- liquified end transported *•;• Lcrope,    Juch schemes ai** now under 
i.sideratim and uose    il coapaniec 1 ave submitted firm prop, /.ni:-, t'   the c^vc-rnment, 

•/  '-atablishiaent  jf petrochemicals itmnufacture is cmaldoroü e->n< ideally i>asit*l< 
-, the basis -jf Joint venturer. 
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!o  levo-!  u^u\     i   tiv p-tT"C> c:.iical  I;.dm.Uy it. I. raol  (i'l/'i.. ./f   :;¡ . 1 i   ). 
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MD 13/ rocce—& 

There are some limited  sources cf natural gas at.d petroleum hydrocarbon» la 
Morocco, but the reserve, are considerably lese abundant than in Ztg^^mTe 
Algeria.    Piano are being made to establish a petrochemical indulti» u.iïT 
natural ñas from Algeria in conjunction with its use for thermic onTrpy.    Xt i, 
considered that only such conditions will justify the development of a   viable 
petrochemical industry based en natural gas, since only a tuL ttLuuTtfm 

complex,  Principally for afonia synthesis.    fa«W> thTiLestic dJ«*ibr 
nitrogen fertilizers is limited.   On the ether hand,  the country isTaTof tL 
incS t^rCeS °^phoseh*te •* ar"* export, it in large wttM.   Ite plL 
for ïïnî? «Pf ading of the rock, possibly into tawaiua pfcesftaten, ptimrS^ 
Hing Sled       deVel°pment of or«anie <*"*"!. of ^troche.L.1 orili fïs   * 

Saudi Arabia- ̂  

Although Gaudi Arabia is stated to hava on« of the largest hydrocarbon 
reserves in the *orld (about 950 mmscfd of natural gas and almost 1, OCX.CCC 
bbls/day of oil are produced),  there are no petrochemical plants in ti» country 

Plans have been already elaborated, under an organisation knew a* "the 
General Organization of Petroleum and Minerale, to establish several petrcefctoi« 
entities, preferably on a joint venture basis.   The plana also include the settir 
up oi  adequate technical training facilities. 

Syrian 

In I9S9, a refinery was established at Boma to process 1 willian tens tt 
crude oil per year.    Plans are now being prepared to build a nitrogencus 
fertilizer plant,  primarily for local consumption, based on naphtha feedstock. 
Although the country has supplies of natural gas and crude oil in addition to 
excess refinery products,  the domestic market for petrochemicals is limited! 
consequently, no detailed planning has been undertaken for this purpose,   Sern 
thought is being ßiven, however, to planning within the framework of an Aral» 
common market. 

United Arab Republic^ 

u<  uThe ^Í'^P01 zurces ^ petroleum hydrocarbons for nitrogenous fertilisers. 
which are the leading petrochemicals produced in the country at the present time! 
are rniinery ,Sa8 and naphtha from the Suez Refinery.    The production of aromatic 
intermediates and d.deoylbenzene will start in March I965.    The development of 
other petrochemicals based en steam pyrolycis of naphtha is now being undertaken 

12/ Country .Jtudy - Morocco  (PE?/CHEM/CCHF,127), 

W Country Study • Saudi Arabia (PET/CHEM/œSF.129). 

¿5/ Petrochemical Industry - Syria (PET/CHEM/CÜKF.76). 

M/ Country Study - United Arab Republic (PET/eHEM/CCKF.128). 
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**•     Latiti Atem fica. 

Apparent - f.i.-^pti..r.    t   erpicai.,  in Latin Maarica vaa pstliiatad  by ECLA 

¿,wf  nuli ,'. ?"r iJf   *  4mMré W* l"^«*» te he of th« .rder of 

I« ejected   t.    inw ^»..tai.tialjy  iy  t ,„ .    since the pr-p.   t    r     fi«i 

nuirai  indu.*,*,   ^«.^slty     ,   fc   v ,, : ^ .nS t tc^'laï,?    * 
.u^ututi,,,   4, i ,r^,. .,, ,*tr «NMBici  »aw «trial. *nd iÎUriîSîî... 

Th# Latin M»rlc»n ^yotrt«« «putita la UTA. flaring r^li«^ %|»t 

- vhll*  i^trc-chaaieal iijíu»trt«« at^ ««»ital tfttwtlw industri.*    **,«. *- 

<*4Kvaent   >f   Invaetaefct   in r«Qt»i rat. W «°ia»«« Cttcftaaaa 
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  petr chemical industry   in  -uver-tinu startt-j   ir. 1 ••kk  \:it)   \>. 

• ,\ ; ri py.ì-aìc> h"l and sverai  orcr.t-'ic hydr enrfct i::--. 
<   -it\A  petrochemical activities  ii. ¿utii. «¡„erica. 

jf'C.>'   produe 
; i' >dwft ¡   i, 
O't,,'.    WP l'I1 

F vever,   the re«! level' rn.er.t    I' this industry   tías v niy taken pi nee  lu  the 
,. t  f'ov; yearr.,  during which  the   f 11- vin« plants hav-  beei.  ¡ ¿1   int.--   ceniti M.: 

.ri-   f.  rla"K   11%CtC   t >r.a/y«»fcr),   ethylene,  polyethylene   ;."),<((.   t^ m;, year    !' 
,   ¡yliyl^ne in tvu plants ì »  me than» 1  (11, uf  tons/year),   carbon sulphide 

_H, '<   tt. r.a/year1.      ther ».in r  plftnt» hav»- beer, put   iti   *pemtiof; und tnt-re aro 
•-i.y    ther piante- under c^mstru«"!!'n.     AB:-.-ne these  i:-»  H petrschemicai  rvmplex 
r *Ií   pr dueti *n   JÍ  ar'tiftti -. »   butadiene,  . feh rubier,   and    -t-hur  prduet,-.. 

r     * :     r. .fc.j-.lex vili r«pr«3*rt  a  ii tal  investment   >t fHl«  million,  ^k/    faesideu  tho.ie, 
:     >t-ff Pire  pl&r>tc beinf c<ir,f trueted  i   r the production     í* raethan 1,   C^ and   '^ 
7       ¿ver i 3 und dettrptnts,     "v    fertiliEI*F ^-taplexes will be  built  in  the rifar 
-¡     A< n- (urt s,  mmtdm r.itr&t«  arid airjconium aulphat* ar.d mixed re tingerà). 

"* n*tmet4ufl ime been am.. urired  r«*«:«*r.tly    1' u nv\:  charra cai <•• I'|IHX  )'-. r the 
|   ir auction ?f «tfcjri««*»   «Kid** "*rd   pr*.|ylfcf,<?    yide,   , iy:-. 1.;,   -..thtu». lfit:,ine;. ai.d 
4 -wt*l efel^ridt I**!-«*!*»»» 
i 
| flMw •*• Itti fig pftpw^i for » tfftit C- pr. dtiee  raw Btteri-ilu i'< r nyb n-i < • 
1 -,hi-.*fc «r^UI tWf qnisfilwpiitfy t<   th» »lrwady Piatire  ì'ifcr* Industrie,, vj- ly^à't*-. , 
i i *y»*M>r «ai p-lyp^ pyi*w. 

**pwl% Ut MWBtlam I* I*» «sili** ** tatf «miniti.      -  r»»m« MS ui»t **    <* ,t«. » 

ä*S   lírflffca iriiii-iMi fra   %jKHfcï   ^^A-ttiMm 

¿ah il  M^I MRHKvtMI lÉH 
fl^^H   S*lVl*flti   feVHPfft^   W    *#W   IMMb   p*t f" «*?<ir#*i rf* i 

I» 
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1. iatrogen fertilizer plant designed to  produce 340 tone per day of ammen 
calcium nitrate. 

2. ethylene unit deaigned t& produce  57  tons per day. 

3. Propylene unit designed to produce  JO   tons per day. 

4. SÏR synthetic rubber plant designed to produce 1+0,CCO tons per year. 

From the above list,  expansion is planned  for the following units: 

(a) Ethylene - will be expanded to ICO tons per day, 

(b) Propylene - will be expanded to 60 tong p«r day, 

(c) Amaionia unit of the nitrogen fertilizer plant with present capacity of 
90 tons per day will be expanded to li*0 tons p*r day, 

KlftQliAS ima ta* following petrochemical uni tu under construction; 

1«      Butadiene - designed tr> produce 33,000  tons per yew. 

2*      émmtûm » designed to produce 2CC tons per day, 

5»      ¿uremttc extraction * designed to produce àCC tona par day of bea»«»« 

t^omm*» P^M e«ii for the construetion of the foUovia« mv petroobemiei 
mute by i&it m * *~ 

rifeeuxei» • ^5^cf* tot» pw yw« 

3tft<i#e •   ' »f<€ tc«t per year, 

fr»»wtoi8 t«ftr*tp**r •   % tow p#r d^p* 

iNtoeylfeeaMii» - Jfi^xt   t>tw pay y*«*r» 

Vww « -*o t-HM §*# a**y. 

AW*4*MIE efeia*- flirti • 4l»frt taM pMp 

»"*-"" «•»•»•*'•»»» * f *mm- % • *.# ^*ffc iffy tmmff    itfUUfMy*!« ft 
ìséwrtf* wtl 

ft« H*#%' * *, «'••» 



1.       The existence   :f a proving and  sophisticated markte  for ii.r:.'il  pr tivu't 
*   r;t tro chemical origin,   owing to the establishment,   startir.,-:   in loss,  ; <• •>, -j, n¡ 

,n   cess  industries. 

Local availability oi' raw materials,   chiefly ii^ht naphtha.-   fr. m 
refinery by-products and p,reat quantities of natural ga.j from ¿asoline  planto. 
li!, tailed  in the  üagallanps oil and gas fields,   located  in  the  routborn part   •!' 
' !.<- American continent. 

j.       The need for replacing imports and  the possibilities opened  i\r svino 
. iln^n petrochemical products  in LAFTA markets,  through sectorial romplementation 

afreei.ients. 

There are at present in the course of realization a market study f^r 
petrochemical products in the member countries of LAFT^ and a technical and 

.   i.:.nnic feasibility study of  the moat promising petrochemical complexes that 
i   c uld be implemented in chile during the next six years, 

% These studies are being made on behalf of the Corpora;.-i• n do F> mrnt • do la 
\ I-r-duceión (CORFO),  a governmental autonomous agency in charge   ^f r.v. mon.ic 
! development in Chile,  and the Empresa Nacional del Petróleo (ENAP),  O Hì)'; 

4 rut Ticliary in charge of oll production and refining in Chile» 

•t 
| n the basis of the preliminary conclusions of the above-mentioned ütudietr, 
I   the  implementation of the f o Having petrochemical e mpUxtr c* uld b«> envisaged 
i     i  :hi i* between 19V5 and 19Y0: 

I (a)    An ethylene coaplßx, based   m light naphtha cracking, vh :-;«• prinzipal 
M     r.c» products voui4 be hl&fi pressure polyethylene»  polyvinyl ohi. .ridi.,  Viiiyi 
1   -.-.-etntt, alcohols and solvents» 

« (b)    An trœatlc complex, b%**4 *m #efln*ry reroimt«, vfc ^e en4-pr4ui.-ti; 
"i       uid f# pfetfcftlic anhydride and fo|y*ct«r resi« ft-r flbr»1 «afMit'Wture. 
i 
il 
f (c)    An «mofiia COITIMI, b*Mt <« natural gM* vfe»«* t*«#»pr.-*dnct v<.«l«§ u- 

•=^*grdr^i» «tesón!«« 

Ti» !»*•! ihv*»i**nt t» tfet thr** «o^plcaos v*M i«eu*t t*- m>f tfcwi 
oiliiofe» 50 utr ««ut  if 4tté irti! MI tim fresi lB**«t*»FF (f Btt.» HÄP» 
WfivftV* e*f>il*i). **d tM ftêt fM ftH»t*tfi lutte mi lr.mcta»rlr» 

'    1  *t*ifc  Kftf   **#**  %f.  «i#i*|n3MI  • **»>••* pompai«**    <f   *»t*- **•*«<•••« 
i f«#&t«   à* fw***ft%t ite i«tri«|ft«i«»l tats**»? i--  - «<* f*^ ^   r*  ;  H *.i**- 

*,      %., ttfttJU *f i4*»*    ut* « t* t«l -**§*« i ty    ï   i* » -'*   i-t     «-«-r #**.: 

** .^si^liMi r h%f Mñ, *-;/-*    /*      -t.v- 



Int. • r duc*   ryl 

•rr.Titi >.ntr: nineties. 

rx«.-ept  natural par  f r the i.r< du-ti- n   >f airáronle,   the   ^ther material« used, 
cur-h as   r. lyethylonc,   FVC,   capnleetem,   etc.,  are imported.     In    rder to éliminât 
these   import;,   the C'.verm.^nc petroleum company .»f Colombia  (EO0PETB0L)  has 
prepared a Gerle- of project-  i'or the integration of the petrochemical industry 
in Col mbia and the establishment of a basis f.,r future expansion. 

Ecuado &8/ 

Ecuador offers a typical example of a country faced with the problem of 
establishing chemical plants of an economical size.    The internal demand is anali 
and this fact has precluded the construction of this type of plant.    However, 
the consuming population is growing at the rate of 3 per cent per year and is a 
good market for chemical products euch as paints, detergents,  fertilizers, 
polyethylene and other chemical products.    This iß the reason why the local 
authorities are optimistic about the initiation of petrochemical industries in 
the not too distant future. 

It is relevant to mention that the export of fruits such as bananas rtpVMtf 
a good market for plastic bags euch as polyethylene bags, 

Mexieo^2/ 

Mexico is carrying out a very impressive petrochemical programme, with many 
plants in operation and many others in the construction stage.    The success of 
the petrochemical industry in Mexico is partly attributed to collaboration 
between  the  public: sector and  Investors  from the private sector.     In order 
to promote and recúlate this collaboration,   adequate legislation has been 
established.    This legislation can be summarized as follows: 

Article '•'( -.v the Mexican Constitution allocates te- Petróleos Mexicanos 
(PEMI'.:X)   the  pen" >rmini? of the  ri ret chemical  reaction or physical change of 
hydrocarb ms,    r petroleum derivatives.   Thus, all the beai« petrochemical producte 
or rm; materials must br  manufactured by this company, operating in the public 
sector,  while the transformation of the basic petrochemical raw materials into 
finished products for sale to consumers is left to the private sector. 

In    rder to establish policy as far as petrochemical development is concerned 
and to dc-U-rwiny the  i icld   >f action of the  public and the private sectors in the 
petrochemical industry,   the Government has created the National Petrochemical 
Commission,  which in comp.,ned   u   the decretaría de Patrimoni) Nacional,  the 
ffcoretarin de  Industria y - ir/, re i  ,   and Petróleos Mexicanos.    The Petrochemical 
C MnÍPt.lon :audi.-.-= the feribility    f petrochemical projects and grants concession 
1er the acnstruotiüu and operation oí petrochemical plants. 

—^    lf;  îi4u'"'11 Pc-trpqui'.iicn en Ecuador  (PET/CHEM/COHF.K.^). 

—'J    SIM-ÁÍ T?-4^Vi,HJ"t;'t Hwl  thc  Petrochemical Industry in Mexico 
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l'ince  its establishment in l?'.v,   the  Ft tr cht-n-sl 
;ppr,«xiK)etely f^rty permits  to .-perate  petrochenùcai  pi-:¡ 
ú these petrochemical plante has been all seated 
•rivate sector as follows: 

Petróleos Mexicanos (public sector) 

Private investors and Petróleos Mexicanos 
(mixed sector) 

Private investors (private sector) 

Total 

the 

all i 

;J. 

$%!?**>»: 

1: The above investments have resulted in plants operating, ,r  u. e r..fr*-U   ;, 
4     for the following products:    (1) ammonia and mixed fertili'.-er:;,   (   ) - ti.yitt, , 
I     O) polyethylene, \k) ethylene oxide,  (5) ethylchloride,   (.'.) ethylene dichl rid , 
|     (7) vinyl chloride,   (8) urea,  (9) ammonium sulphide,   (lo) d>dccylbtn••< ne ¡ta 
1     detergents,  (11) butadiene,   (12)  styrene and polystyrene,   (lj) r.re.;.:Ui,-., yu-n < t.< 
J     ethyl benzene, toluene, xylenes),   {Ik) cyclohexane,   (15) t-nrL^r. tav;, 
J     (iC) SBR rubber, (17) acetaldehyde, (18) acetic anhydride,  (ly) at-.-u..- vid, 
I     (LO) butyl, ethyl, and vinyl acetate,  (21) methyl-ethyl-ketune,   (. .) 5  l,y;. ti t 

fibres,   (23) nylon-6 and nylon-66^ (24) methanol, furraaldehyde,   (  l;) ai:ryli'- 
resins,  (26) polyamides,  (27) phthalic anhydride,  (28) ethylene   -lye 11, 
(29) ethanolamines,  (JO) caprolactam,  (31) epoxy resina,   (>)  bctürúe fu-id, 
(33) insecticides, and,  (34) phenol, 

Peru»*' 

Peru is considering petrochemical development mainly in fertilizer pr-dnet» 
There exists at present a fertilizer plant and the Empresa Petrolera Fiorii, •* 
government agency, has projects for the construction of two pianti, urûw ¡/itur-.l 
gas as raw material. 

These petrochemical plants are being considered within the framev-rk    f 
LAFTA, which could bring about a complementation of markets and permit  •i,c 
operation of large plants as part of a programme of economic integration. 

JU Trinidad and Tobago' 

Trinidad and Tobago already possesses a large fertilizar indu;-.try 'i'-<He». *•.-•* 
almost exclusively to the export markets.    In view of the uval lati li ty   i -r^»np 
raw materials, the establishment of further export industries lu bel tu: \.r M:- • < J 
hy means of incentives such asj    the supply of land and service.,;   tax nt.ti n»t,y 
exemptions, etc, 

'im uay*"^ 

The production value of the chemical industry,  includim; lutr.rt.'-. 
stimated at $US33 million and consumption at $US64 million.    I-   r<-«"i::t. 

i.'+iy.   •• 

!" r t r * 

Vj   Petrochemical Industry - Peru (PET/CHEM/C0NF.7'>) . 

2èJ   The Petrochemical Industry of Trinidad and Tobago  (PET/CHi-¡Vr,M.•'.'.• 

_J   Country Study - Uruguay (PET/CHEM/CCNF.133). 
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1. , 1.  la.d   t i,u   Kr . :;. t 

•'•»  ¿/   tt   \.a..   :.*.r;ti   ned   ti : 1   tu  .. n-ui^ti   i¡   ...  ti.i..   r< ,• i   . 
• - »   " 

Uif iti U' .'íieti  irrt ili m'.,   flattie.    ::.:d   ..¿¡.li.'. 
•1¡-UA   i if   ,UÍ,-i-Udf   I) Ifr Jii.ti   jyüt }¡(.'t i*;   rut i*;rj,   !. 

•i,    httveoi.  1 >"-j»l\ und  i.1'.- 1,   tre   :.iit.uíd v-.U r  . 
¡:.ii .tr;  V&í    I   per cet.t*    Bftvecu l^íX-' -%   the annual j-,iti 

t:.  ti.i    : ''.-,1 ; 
i   i < 1 r   ".t.! >j t- J 

,'< ..in. , 
.':    i J. 1.   riior,     r 

.'   i'   i.i 1 j'< '¡"i.-', 

j      r  '.. tn   l'  r  } .1": t .i <-. 
ynthetie  rtiiin- was .1 per CM ut,   that .1   non-ceHul- ;Uc    ítn-'.ndi    liir^ü 

•-• went,  î*<«I   thai   ¿i' syntJ.tti.   lubberr-     5 ptr cent» 

!'<*•  pi  duct.i J:.   •!   p^tr el <-'.Jf;:l pr duct;; it; thu  ro, i  i, \.n.   ul¿      i-, wt    >t 
iia ratee,    itetween 1/Á   «nd 1>'3,  the; annual rate    i . r -„ti-, f ;r m tro¡•,(..;. 
: i i 1 ixe r* ««J. !%•!> pt-r cent,   that    1   piarti e and ¿jyntl.' tic i-e^iiu    h  per eent, 

• '     r íjíjn-vfllul./íiie .uar»»ti(fede libres ..(.  per etnt,  und • i' uyiitheti«1  rubbers 
. »-r ct-nt» 

.1 

Î 
I 

I 

\  tfc tr.« pr< ><S«etian end c nsttsptljr*   ,j  petruch#*B¡i?al products,  i^wov^r,  w. 
.lì* -s- itly c>nc*fitr*t*4 ir. Jt'pftftt 

1*i*» ICÄFf r«gl iu h*uä hf;«fi *< ntt i «pe rter    f nitrogen l'ertili Kern,  piiu-.tlcn 
« áye»thetic recias,  %M1 synthetic rufe t*r ü.    It vas a net exporter    i 
-.*v.'*-lluli*ic srnffmar libree.    Japan io the  jftfy exporter A' n.)n»f<-xlul .Hit» 
- • ad* ri fcr^s í r the regi ?n, 

*H>* LOtffc. re>«?.i ,r« i¿ characterised t>.   very low levels   ¡i e-'tiüun.ption and 
ia< lion jf ¡«trocheatfeai products, with pctentials i' r expanding h 'th rn,n:;un¡pti  n 

: ft dite ti rw»    Ir* l'/-l,  the r>»r ÇfffH* e !iuäympti>n  A nitr-ren ferti i i i-.erp in 
r*»i-|^r* v%g 1,4 kilogram» s c^wpâred1 with l4»y kilogrammes in th^ 'Jni tx;d r.t.'it«.-,, 

.    kiWraaew*  Ir, tb*? Lwr'-peafì ¿eonumic C'.'tMbunlty (LEO),  Vi Kilograrur.tu¿ in 
<   Etircp«««. Fr©* Tra*? A;;a* eiatlon (EFTA), »od 5.5 Hil'^rawaer. in thf» ,'<>vii>i 
.; % in t«r«â   it r4.tr<^«n.    For plastica and synthetic resins,  it WBü 

. f   üilä«r»«tti6 iti tí*e ¿CäF£ r*¡aric>n as against 1^»4 kiloprumney in the United 
• ••'.*«•*,  J«? klXogrMaafj in EÏC and :j,^j6 kilogrammes in EFTA.    F;-r non-oeilulosic 

• íi-raé« fi bra» r   it was only C.1Í Kilograemes in the ECAf'E rer;i ¿n,  rompan ;d with 
. ••'  .'.ll'tfrtMiaa  ifi the United ."tAtçH,  l#f-i* kilograffœeH    in i-FT'A.  ¡wl  J*'J Kilof.r'iiftiiin:; 

•ft* ¿ft. 

•*n th« pruduetion side,  the per capita production Jí' nitroj-en n-nili^-r;; 
tr.c re^iun was 1.3 kil tranne s c" «pawl with at'-»ut U.y kil ^ratur:'... in H." 

: ted .".tate*,  lo.7 kil grarrjties in LLC,  and 11.7 kilograuiCAü in lil-TA,   ir. t^nn:-. 
iirjvgefi,    F'-r plastics and ^ynthetia resins also,  it wa;j   .iay ^."1 •<.\1' rnu^.'-.; 
*ne ECAFE re^iun,  c*f¡8spared with 11,^ kilcgrammes in LLC, inci  j»i, Ki..  r.w-iM- 

. !F*t,    Per carita prf.ducti>n if i/n» celluiosi o man-imd« rii-rffi. '..'?•-. 

»evelv! CT»nt of the le tro chemical Industry in th^ E"AFK h-:.rJ--n í
:
KT/';!U-:V'/¡:F.- 



'"..17  kil crairjLea in the ECAFE  re^itn,  compared with 1.8t  *il grammes in the 
United   otates,   1.03 kilogrammes  in the EEC,   and 0.87 kilogrammes in EÎÎÂ. 

There are various  factors which impede the growth of petrochemical industr 
in the  countries of the ECAFE  region.    Factors responsible f..r the slow »»rrvth 
the i ertili zer industry were  brought out at the  recent United Nations Co nf e rene 
un the  Development of the Fertilizer Industry in Asia and the Far East which wa 
held  at Bombay,   India,  in 1^6%    Price relationship between  the crops and the 
fertilizers,  non-availability of credit, lack of adequate distribution faciliti 
and inadequate measures for pronation,of fertilizer use were considered to torn 
the factorc responsible for the low level of consumption in roost countrl#a of 
the region.    The slow growth of the industry is due to the shortage of f"rei«i 
exchange, lack of know-how,  shortage of trained personnel and an under-develo»«. 
infra-s true ture. wr^ 

The basic obstacle to the development of an Integrate« petroeheiüieal 
industry is the limited market in most countries of the region for the aaJer 
petrochemical products, such as plastica and synthetic resina, noB-eelliloai© 
man-raaâe; fibres and synthetic rubbers. 

Although India, Iran and Pakistan are actually to ayatollah petrochemical 
y complexes in their countries,   there are at present only two countries in the 

ECAFE region,  namely Japan and Australia, which have developed a Mtrochevieal 
industry. 

The major problem faced by these two countries is the k#*n eowetiUon fret 
overseas suppliers which have solid advantages of sise, technology, access to 
cheap raw materials, and highly efficient financial and organizational structure 

In Australia, with the elimination of import licensing,  the local chemical 
industry, including the petrochemical industry,  became vulnerable te duncin« toy 
overseas suppliers.    Japan, which has attained international i«t»l in the 
petrochemical industry, has its own problems.    The small size of prodtieUo© \ml^ 
and the high price of naphtha,  which is the basic material for the petroehesdeeJ 
industry in Japan, were listed as r,ajor problems.    For example,  the capacity of 
Japan'o maximum unit of ethylene xn 1564 was 1CC,0C0 tons per year, as aeainat 
^C,0CC  tons in the United States, 2CC,C0C tons in the United Kingdt». sai 
150,OCC  tons in the Federal Republic of Qermany. 

Price comparison of selected petrochemical products shoved that in Jasan, 
in i960,  the domestic price per kilogramme of polyethylene was about 56 cents 
compared with the imported price of about 51 cents, that of polystyrene about 
6y cents compared with % cents, and that of SSR about 53 cents cc spared t© 
about kd cents foi the imported product. 

2. Africa 

It was stated that the Economic Commission for Africa has been vary active 
in the promotion of Industries,  including the chemical industry, in Africa, 
Taking into account the vastnes3 of the African continent, ECA has divided the 
continent Into four sub-regions, namely, North,  West, East and Central, and 
branch  office.- c.f ECA havo been opened in three of the atcv* sub-regions.    In 
this connexion,  it was mentioned that with a view to promoting industrial 
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1 1< 

Uf the tot.nl  investment  of fjOO -.uillicx,   ' 1    ' mili in. •    •       • 
•i.*-  form of capital  and capital surplus and  the talante <•:'   '. ::.i : ! ••• 
' "• per cent)  was borrowed,  mostly in tlu-  term ri'  leant;.     In  -.-uv • ¡ '.^r 
average  for manufacturing  industries   in Japan was  JO  rer <.•••:.t.  *.••: i' 

per oer.t borrowings. 

The  financing of new ventures still tends to rely luavily i. n tu' 
although the relative  share is declining at; mere und mcr<~   int. mally .- • r 
resources become available from the thrivinc pace ef growth cf existir.     • n*. IT 

The Hovernraent of Japan encouraged the implementation uf the- i'ir.i   t< n; 
rrogramroe for petrochemicals by providing treasury funds, principally íhreu¡h U>« 

;< vernment-sponsored Japan Development Bank.    Though this source or run h; ant uni,/ 
. n the average to only atout 6 per cent of total investments,   running at;  high :u 
: - to 1*5 per cent in individual cases,   it was sufficient stimulus to I ring ahm 
eint or co-rperative financing in the form of loans  frcm financial institut itn¡ 

-ich as  the Industrial Bank of Japan,   Icng-Tcrm Credit Hank,   etc.,   in ce mt-lnat.',* n 
..Mtl. commercia] banks and trust bankr.    In addition,    sizable   investments wer.   ma.t<- 
I; ¡he Japan LM'e Insurance Syndicate.    Although the relative role of Governm«. -nt - 
rpor.sored funde has tended to decrease in recent years, once the initial object i vt 
ff launching the new industry was more or less achieved, this source of  tundí;   h* 
e>".iocted to continue to be available en a more strict selection basic 

The raising of funds in overseas capital markets for petrochemical  -li v« L< i m- r.t 
hae assumed increasing importance in recent years,  particularly in vùow of th> 
somewhat tight domestic capital market.    The growth potential cf the industry,   \h> 
luality of the available technical resources and the world-wide scope ci" trait* tin. • 
activities, have tended to attract foreign funds. 

Out of the $900 million invested in petrochemicals, $1J2 million was of 
;i,iuign origin, raost of which was used for facilities and fixed assets.    Actual 
foreign investment was about $50 million,  representing $20 million in krww-ho-w 
subscribed as capital, $10 million in cash subscriptions and .¡T.'O mill ion in I*-'>n 
:'( rm.     The structure of investment in the Japanese petrochemical  indue try  ir   ,h< w».- 
in the table below.    Joint venture companies with foreign participants who,  •<;• 
shareholders,  must hold less than 50 per cent of the voting rights,  require 
ov&rranental approval.    Separate government author iza Lion is require i  Iti   .-< nv. r* ir. 
.nov-how into non-cash sl^re subscription,  and as in the ca.-je of rxrmal  f- ».:: -<n'i 
ey^ltJes, tax^s arc imposed en all such payments. 

Japanese petrochemical industry investment pattern 
19c¡3.196?; 

$ Million 

1             Japanese owned capital                                        lOo 20 

Financed by Japan Development Bank                      50 o 

\              Nongovernmental co-operative financing           590 <">5 

Financed by Life Insurance Syndicate                   30 J 

Foreign investment                                                     50 6 

900 100 

•95- 



It.   fi 1 *j i. 1 f r:   :.c   ot.l.fi'  ¡lUjcr  indust ri.es   Li. J\¡puri,   |;t t.rcc -.n.i ••il   i< veJopn.e.i* 
i(f«!,i3r   \tt\"  oi.  tho  securities rrurket,   i.e.   ctceks ai,d lends,   and reliée ¡mei. rr.oi>_ 

cn Loi'ft vririr;::.     The major  stockholders  art corporations and   financia.!   institutions 
tin-1 tí i J y a few r.etrockemical companies oi'fer st.ocks cn tie open market.    /»tout 
)•) Y*-T  nt-nt r [' all   the tond   issues  in  the country nre held by  financial  institutior 
yri'l these issues aro mainly government guaranteed Vonds,  municipal tonds,   power 
and ether utility bonds.     Consequently,   it has continued to be difficult  for 
pt-trrrheideal companies to  issue new bonds. 

Thus the tendency has teen for loans and internally generated resources tc 
t rivide  the principal sources of funds  for petrochemical ventures.    In order to 
en--curage more utilization cf internally generated resources,  the petrochemical 
industry has been allowed liberal depreciation schedules, a fact which also refled 
the need to depreciate the assets relatively rapidly in view of the inherent high 
rate of obsolescence of the technologies involved in petrochemicals. 

2.    Patents and licences agreements 

It is reo'ognizfcd that the available technology in the petrochemical field has 
Ken developed almrst exclusively in the more industrialized countries and that in 
t ' f course of implementing such industry in the developing countries, this 
technology will have to be transferred through one form or another of patent and 
licensing agreements. 

Th® basis for any such agreements is the mutual recognition of the nature of 
the exclusive ownership of a new technology and the need to guarantee the owner 
that the time, money and effort invested in developing it will be protected freni 
competition by initiators as goon as it becomes public knowledge. 

The matter of concern to all, and particularly to the recipient developing 
countries, relates to assurances and measures for avoiding over-exploitation of 
the almost total technical and financial dependence of the developing countries on 
the transfer of an exclusive property. 

In the transfer of technology by licensing agreements, essentially tw© forms 
cf technical properties are involved. The first of these is commonly referred tc 
as "patent" - an industrial property rieht confirmed by individual Governments by 
deed, for a fixed numter of years, for making a product or using a process* This 
right lies net in the possession of the scientific or technical knowledge 
incorporated therein, tut in the exclusive right to use, and exclude others from 
vising,  that knowledge. 

Th«? second form cf property rights involves "know-how",  "technical data* and 
similar technical knowledge resulting from tht iccttsailated «kills and exp«rle&c« 
t ï th#» owner. Fucb rights, which have commerci*! value i& tfe* adoption of new 
t.*>chr.< lory, art net itefired by gcrerrj&Mit leed or irouss*-ftt, »s in in* ¿ase cf a 
r»t*».t • 

H^nalac a»*r»*«*fci» ar* e€*e*TtMf-i *itfe dkf'ifclnr *£*- sfetufU rl^tvts «M 
<tiLf*tti*>** t-írtsw**»« ti* lie*c*#% ima Hemm* arláis*? «§t if th* ffff»##| traMfsr 
tf ia*l*a trial t>rrt*wty ri¿4tt*. !• wmM* I* *****#i-**J *t»? tfc* lt««Ml«€ *t |*t«fct 
r*^fe*#   ìg  h*lmwm\im* ml*lj %,y *«1l***.   la**» **l *tm* ti*s*   '*»# iv# frt*    *r^m%rf 
»*   %à»*»f ta. i*-    «nt#*i   *«   *14       fai.-* i«,M«# *r fr*^fr<-4 **• ».Lfitì*  f*t 
.,•«.«-.»••        %r 9  *f      *•>   T- »   * 1 mi   **«*    -.-*•   •<%,   »j-r      *     -},   ***+f*ìy. 
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: .:;l.rictive practices. 

It  seems  doubtful that the  lecal  strength cf patent  luwn  in ar.y rurticular 
<untry affect to any great extent the decision to obtain patents.    Ine ava ¡l'ibi o 

• l'ita also seen to indicate that patent owners rarely revert to litigation  to 
• •:.\force their proprietory rights.     For example,  in the United Gtates,   the Si-0 
1 arrest corporations were on the average involved in less than two law cuitü per 

•orporation during the period 19^9-1^50.    The large disparity between the number 
U' patents granted in developing countries relative to the industrialised count riot;, 
can probably be ascribed to the limited economic gains - there appears to be little 
interest in establishing a patent portfolio in a country where there is little 
likelihood of developing technical potentials for producing or using a product in 
•-he immediate future.    This would be particularly applicable in the petrochemical 
field with its relatively high degree of technical obsolescence. 

In any case,  it  is unlikely that a patent for petrochemical products or 
processes could be advantageously introduced into a developing country without the 
technical co-operation and collaboration, i.e. proprietary know-how, of the 
foreign licensor.    This supply of know-how, particularly with reference to 
developing countries, could cover not only the establishment of the plant and 
putting it en the stream, but also assist in the operation in the initial years in 
the fora of ssnageaent contracta.    îhe tendency to participate in licensing 
arrangements covering both the patent and the know-how is prevalent in the 
petrochemical industry In the industrialized countries.    These may often include 
cross licensing involving third parties» thereby enabling the most up-to-date 
research and devtlopaent efforts ©f competing organizations to be employed within 
a reasonably short tine.   Petro€h«aic*l technology is subject to rapid changes 
and there tre pressures on the owners of proprietary knowledge to exploit this 
promptly, or else fskce the possibility of the process being outaoded and replaced 
by newer ones. 

J Although there «ay be wide variations in the actual format cf a licence 
| agrément, there are certain provisions that appear tc be common.    Th«c« include: 

{•)    Befinitio» of processes, patent rights and proprietary knowledge; 

(b>   foetaclvt cr non-exclu« ive nature of licence; 

(e)   fr©vlsioiis iter exchange cf technical information; 

\ml      ÎNMi£ S4!y î 

(•.)    Tin« fvtcri 

t f\     1ML um It ttii  tutta  (M'nani iitit I « iii 11 • 

fg)    tShgiii»*rtfie servtees »*'! asaistafv!«; 

i|t     isftres^ees» iNurrsitt tes *   il**Ut*.ie* ma ¿eneJLtf««* 
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In   i:h<:  ucc^.'^ert  m.a evaluation  ~i' rfCT.riet-jry   Pernios   iic ¿s^ ,   *h- 
licensee   firn the developing country rhculd -jtt'-nrt  an evaluation   j.n ters* ft" 
'••miti 1  investment,   epuratine requirements,  product   specif ic-<t ion,   royalty »ni 
d ^pencaticr.,   ct-jtuc cf preces;::   development,   conserti^ L ij.plieatiin»  prier  rv.-"C'*t 
oí'   licensor,   servicer  offered,   etc. 

ihe  following case was  presented ae an illustration. 

At the etil of l/>'j,  a United Hiatus crmpany licensed a Japanese rar.ufsct ¿rer 
to use  the former's hifih-precnur« polyethylene process.    The afire er.ent,  «-sst-rrt i <J.lv 
technical,   is exclusive  in character and  ic scheduled tc last for a per ici cf 
ten years.    The mede ci' payment  is  as  fellows:    the  licensor is tc receive »  fix^; 
licensing fee oA  $6CQ,(X0 plus an engineering fee ci' $2¡;0,COO;  in additici,  th« 
company is to enjoy a continuine royalty cf 2.5 per cent of sales on the first 
15,000 tens sold, 2 per cent en the next 10,000,  1.75 P*r cent on the i**xt 25,00C 
and 1.5 per cent on any amount ¡sold over 50,OCT tens.    Finally,  th* licensee will 
contribute $250,000 annually for the next five years to th« licenser's research 
fund.    Since the contract applies tc & Uo,GO0 tons/year plant, the three coatc-neatd 
of total payment, fir.ed fees  (Hc*»n£inç plus engineering)» percentage royalty on 
gales, and research fund contribution have, in this case, afceut the smm financial 
weicht in th*¡ tcapfnsaticn of the licencing cosgpany. 

The above-described case helps to grasp one relevant characteristic of 
licensing aereetaents in the petrochemical industry; Riva» the ftinctaswital ^apertaa« 
of technolot^y in the industry, such agree»enti entail 9 wry tiiaHe   financial 
burden on the liceneee. 

St «as Ircucht to th« attention «f th« Crnfer«nce that «ft« til««» fact«« MB» 
developing countries In thair affMrt« to fvtitae« petrochemicals I« c**e*rn#d «tt» 
the justification of an ln-taataMmt decision and with *h« fMrWrt Wut affact th* 
évalua ti©« cf a particular fwtroehetïieal jprojaet or s&t&p of pr**J«et§«    It I« 
recop'ni..ed that the yard-gtick of comercial profitatìlity i« oft*a wmt as a 
major euidellne lu évaluât tag projeets.    Mwanrer, it wa« felatod «it that la 
developing countries ruch a yard-stick It ant th« cely on« ^nat ahttt*M t* 
into •tcccuni .    rIhe qpeatio« Is oit*n asked «hether th« d*v*i«fa*rit af a aa*f«)B4Mt¿« 
Indue try should ie regarded as » **lf-#v|éeirt tai int^tal fart e-f the precaaa «f 
iniußtriali^fiticn, wherein convent i en« 1 eo#t# are nere m teat Jiare#ar<ie4f 

particularly im th« initial #tac#» o»f the #>f»3jefM»% *f th# twÉuttryi    H* 
diiwsniilon indicated that tliere wer*- no clear*c\jt aMNpar# Ito thÉa i'i<tlem     Mur 
existait', * staple evaluation r» th* Httts *.f pr:J#«t*wl ataf lt# lu lia» -fWirrlal 
S«H**   «ill net ta*« inte: a«e^«t r'-ní-í««« cf « ^Mtal «fea/ajata*- ***e* a# flwwai^i 
currency «hurtae**, iMca^Ioysjint» axnialtatic*. cf anitMfal ffNP^pHrf i ••§ *l» «pr» 
f|yf*siîic CT^gfj-f ftjaauPyg ífciPh r#aÄ#* {ves tJaa 4N^ve M^ajaaa» af Mk vawfctítry, sss>cft a# 9Aa 
reread <-f uiitistiv*-»  kf*»w*fc»#  iiiAi»4#laI a*ills, •**#    i* tíaa «U*** i^gg, 
prf ! tt'-ii ïlî iy    -<*•« t  f^   J i. r*-, '*té#í   -|W*  l*-»#«8 f |« ^* an fi>Él*ê#-#é tlf %W «I KB* 

•*•****k¿ í *'      -««r-»'-,   ,:.'*,  ii. thtí f-wt«,   .t is tana***..%1 *•*** %fc*a* iaa-a«« «*• 
hv. *••'{ *"'*»#*•'»>",.      •<'.',   *.fc*    '   ' > i-*-'- it.:     *t *i äfcjE-a ,     tes*«  IrTiTr rm—ici *   ««..í ^éM   • H »IOTììT rr 
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lußtries in the advanced ccâ'.*ri*e  »4 **-*--       * * 
such industries in the 4ev*lcf.|i# -«••rt*!     ^*-»» * 

t VIOUB that a considerable «pa»".»!'*,  t    * # §~ *      «    =* 
:'ing.    To ensure that thi§ èete I *§•****   ^*éW   **--« * . ,* ** 
lg desirable that location tme&tr* mmmttê a* #^w   nr- - -,^    .«     * **# 

**f established. 

The major factors to be ac*,* !#»•»•# |   ****< 
the following: 

| I. The potential demand, *M****í«¡ a* «a** *» 

I 3. The availability cf mm ttirtoüt 
Ï 
I % the possibility of «tilisetl» *# 

1 U. Markets and diitriUUc*« 
1 
I ?, faciliti«! for 

6.     Availability of faciliti.« MM» m «M»- «Ht* «a?-*   -fe>« 

?,     Prospecte of expansion 1» tt* 

S,    awilaeility of skin«* 

In studying the factors d«tar*ir U« * 
j&acA, M*ilability of ran maUrUls wê mtmM m* w** &*        ** 
4». it il preferable to leeat* torn jlm* mm •• 
*ìÉ*f*f# liquid petroleum fettetest Is 
*m »It* *»«** tn® principal «attott •* 
*# m»»w$  ..'culd be one where flat 
r# i teff* wirket. 

4 A ratant tendency in the 
|     f j^ifeehtmieal industries near a 
-|   -^lÉffr* •* the preduet is the«** " 

nullit te set up units of eoafi 
A a iafeleping country,   this It •*# 
,trt#feft to the farmer, is more laWUM 

'tfftswltlu tnd costs of transfert finito Its* * • *' 
riferiti with capacity ©f the mrmm *f • M-km »wr • • » *t- 

r  to • 4lip*r«ed manner.   This «»M its»If «a* * -•** * ~*     ' 
f*UU** or ethylene production VM «ws*l *# g#» ,*   ** 
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V'-Uiifi,   Li   :u..y  ¡,< 1   L'    je:.*; Li .     :i i     i- .••  M I ,•,      (..Mr..      *» .    ,, . •       , 
synthf'ülr wi. th  "•>] ucitiet  < 1' ( f.»- < • i» t   »! ¡ tu,,- |,|      « . . ... ,      . t 

nuphttu •vaokeru   .'t r   -iltur    . .  ,   '      *<r.¡    »      • '   ',   •       i "t    ,   - > .        i -i    .. 
regarded at;  the  (ttiir.ur.  in  uivuif* i   H uri'r !••...     ,-.»   '»'t.*.!      i   •    .> ••     .    .- ~¿. . 
t.-ivo  te t(. 'lecldt  i   -»¡'t. r   Jrivii. '  '*(   -it,     .'inri'  t •« ' »     •    (      • ••      - ¡   -   , 
f-oHl'i ( peratic-ti  jr.!  t! <    |(wn'   !• ¡ i y» r-  i    •< :•?  IM-Jí.» it.;-        «.     ¡ 

)n*: cf tl.r>  IM pt    Irr.} < rt -JI,*   r» ' t-i -•  » , .li'Ji  in ! j >' ,    ,        .i * I • • t •   .n  11 , - | 
demand for nitrogeni ut¡  iVrt i J i -t »•.-   ;     itcf.-.ph     ,i,     u    • m * • i  t }*-r* 
H  trend in every cruntry ti, iruk« t' is  IHüí«' •<    • L--.,       «• ¡     »   .    «, ., * t >,   '< 
extent that It ^vse"nn:*-t   t-.»   7.".it r   r w  »». -î t • r 1 • :   tn   *•*   .'yrth^i    --.   «Mfdi. 
namely,  natural ¿as  rr nupr.ti.H,.      n*  (t   U'    .     tr.r».»   r«iw   v.nfiu»  <*••-   i*-,,i*|.- 
frcit natural sources.;  in   i r.umt -r (f J*»v Ji f ii„'   -«uhtij   ¡s.   -IT  «w,|,  ¿r, f.«^r   •«»*»-**?, 
petroleum naphtha is derived from n«.'ir..-i W «(traHon tr,  irr« ¡tel |**r* t»« 
crudes. 

In selecting a site fr r H l'art Hi,:*'!'  ia-»t<iy,   It   it? r.*"«***ir»ry *    ma**?*   "t,..* 
water to the extent of ,? i. ' v, ¿«llc-rií  t-¡   lay ig ^vallati»-  M*r   Hliy  U.f, t. 
nitroren capacity.      It   !.    iJt;r ríe---. ¡ r-.u ,y   U    -. •    ••«!   -if.  -i.i,. pt .•     V'.j i ly < »    - -. ' : t 
will be available when ti.c capacity tt   thv '¿nit   l* 4-ut 1«4,  it   '  Hi i-*|,   if   • i*** . 
If the ßteam reforming precise is   j««d  tcr tU- rrt<J*t<Ur« ri   «yMi.*al* ftt*   irt 

Ï anancnia, the r e qui remen t rf prwri   irr« an #xt«m«i si* re«-  i# «t larra,    î** *#** 
of electrolytic hydrogen may l« «tveidU** in t«s*r.i    syr*tft#*i*. VK!«*« tlwr* *r* 
special reasons for  icing sc.    Itiie is tactus«,  in th« first  t-l»e«t  a|a*%n>lyt|*- 
hydro^en is more expensive than hytirc«ar, obtained fr** cth#r «tur**«.    »i*t, « 
fertilizer factory bas«;d en . lwctir,lytic hy4ro£*n ti*# 4|  *   itrc« I in«» rf t*w»r. 
which le far more /aluatlt? frr oth«r UitliwtrUl \*rpsê#9t |«rti«nii»rl^ Ifi • 
developing country.    The tiTluent frc« a farUlU«r f^U*ty u«i^ hytirr^ricn 
feedstocks contiiine lEaterinlf that ar« hnimpji u htmui tüd *mttl* hMltfc,    ä^ 
effluents must,  therefor«, re rander^l h*rml#ss ly kiciest**! cr tthvr trw»ta««* 
before   tney are discharged ißt* « riv»r »trwm vr in *stu«ry. 

Satisfactory prevision for water «ed «,i'ì'ia*fìt 4ì»|*.é*ì U tte»r«f*?r» *«c««ti« 
ir  selecting a site fer a fertilizer rmetery; th* r«UUv« *ff»tt cf ^fftff'r* t-t 
raw materials or finished product« ycul4 t« th* ttfc*r y^^ri^it iiwter H»t m:mi4 
have te   ;.   taken into aeecunt. 

Amcnn rther petrochwicais, plastics, synttstsU? iukUr tnâ eyfet^ttr  ritf** 
are the most important for devouring  'funtri«a.   JR MKB^ tf th««« oftvtitrl«-  «*•« 
demand for plasties already exists.    It  is cessiti« that sue*, I»«***! gf%44  tn*;r#a*v 
considerably if local production was avallali«, particularly ir* «unirla* *fc*r», 
fer instance, packing aaterlals such ne raptrttaid and tin-plat« ar« t*>\. avails i> 
legally.    The three main plastic«:    pcly#»tfcylHM, PW *nd ^©lyi?tyrti**, r .*&%** 
ethylene for their promotion.   At th« p* *s*nt ti tat, units f»r tha ereditati«« «f 
thece plastico have bean s«t up in sor.* OavaU^lt^ ^M*»trias,  »uh «.««paclty as  it* 
as fi,000 tons a year.    Hcw*vtir, th« e hylatte is ««naraily crtüUi«4 fw* alev^ti 
or other raw material rather then frrm a (etrocht-nlcal  sture**.    If wtnyi«e» Is 
derived from u putrcleum sourct:,  it ie mich  Reaper, particularly in tin   *a#*  <f 
Larße-scale production.    Some J*v«ilopirip vovintriae si »»»it find it patitali« te a**» 
reciprocal arrangement e whereby only on*  plastic is prt4uc«d in sa>.'h ctufetry U 
supply all others taking part in th# upr«es*nt.    Wh#««v*r a oraoklne jisi.t   it »«t 
up for production cf ethylene from petrcl«ura ftwdstccka,  prcf-ylfn«, a« wall %s 
higher olefins,  arc produced at the sarae time, and whar» th*» 'laAunt tf propyls* 
availatle is auVstantial and anatnia  is  alst avallar ita  in ti.«* gai.« locatiti, 
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.if   tfc#*»   »if   %t -|» IMI f*»tf-fwff ì li* »*• If *f^*i   *«•-   ***   ---T.-    *r   . 
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tffedL    A.   Iftygit   "ItfBtof %é1IîW     -tfteiWf      aMBUi W^t Üntifc   liMìwìift iBf If H     trJfc    <fiSfliMtedK    fife     #-iiätf&M*- 

Ft# pWUMPt tlH # ^IpÄflpBlP* W ¡tint *"^ r«     «••irfM #tw* ** •* 

J«t# »y*«** «m ****** A» tur lut trot «Mat^M «* pw<ig» «fcwi *»** .* v   . 

s.=. rta»i Mr MHMâttaiv MMinaHlia   ft* i*f ili** te ftettuf *t-tk »mt«*<i t« *n*i*if 

5, ^t *,   _^ _,   ^   ^^^_      «r    ^ M i      i jfc -~g. TitFllltfilillìfili jgr   il,-, ¿JI^L ii^ffjflif- | ^    .Hi ^, f-nt-Yf    -     -m —   * [jl ¡fc  »AÉ   afe   a--^-. Jf   jt       • y •'•• jfr m»- ^A. -._ «JM-.     fc_jL fHl HANMW ftPWi W»flP» %i 1»tHjP» stilli  » jPtW      *•  ^p*  ^p^w- IP«»*  f**    *#* 
ifriftiattii-#1t j^ffiff    m^m    Itmnm    ^#    tiirBAMf%im-^Mr     É--J&    -j^aae      'É'.Mi?firr    ftjft    4K   ÊJ^S-    felfA... Hnfr^ ÎA    ÊA    ISÉ     ^"ÄJ^^    ü-â    ^te-^p 

r«r t mir ti «M t« îM% *-^W»^*    •* tmmm nA «^^-t.«* i* * w*»-t#^ 
Jt__ A-^.     4|^^afe     #¡m#A#a^Í      M-#-te,iítfüiíMfi B Mlír un iMllllll       #Ífefc       atte., iHiMT'f ti i lÜllli iÜ È       ftA     â&      Ifa %,      Isfe* ï*=r       *&&• #3 * 

t   «ftll   üitü»*ii ff »»fi*****  tt MA*   »*   fl»Pbl  ?»-*  #-#   •''*«»-   É      if»* 

f-y.Hi»  to^«^p» «ttfc ite 4MIMP« UBI*   ^N» «#•!*   • IÉ^4«M   t#  <   ^t<f*** 

*fciiii#    ———   mtr-r %TittT-Tr    r iA-jia    |t.   siij-lf .;,:*     1 ÍB        IMA 
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tfT     »trt^M^**  hkt y^tw t*   il   IäPP* Jj%f*ifcP# i4t4d    w^jt?*f'"t1#<**^ jj#%j'%iÌllWlM»irtk-t   BpUwikÄll*! 

«JMM^ÉÊi^l   ^fti^feft^&@-^ > É#   -MftJi    &l«ik    ^#&#^^l   j^È^I    itoi% tTÉMiiÉMift*    fi^   %á^ÉÉkÉai^l   fcnfcja^fe    t ft    tt,m-n'% .fît 

Htìb*»!*»-s   tfc#t ^flhi » t tÄ.li'ftsii  «felt, MM i«* *-«i*.ll IMI yw-r*ft*r«' %j—jMM>fc—è*» te lit«,   it 

ttM#   "*-tí-*-i*-»-i tfe»^  *!«.•¥'«»-#**#%  'fct'wor'felitltife^   r*.r %>•  rtit-nrufuarf  ktilÍél£<F •**« •*!* A  lAM?»r 

**%r».JM*»t« *i «•f'tw«    M» «IM •*»#*•* 1 i^f^í i« muti« mtm Uiite*t*íi hi« towl 

i«ffft**i»^ti^« »fti »»Pirfc—jJ ïV-titvi-*,  -*» «itU ta trv   it il If»'it* er r* suiting 

-j^t Map##• i*• f * "î   %  f*" §%'^'w*rtllk»»'lk I mnk'   »   tí*1   i**  tt|    l*t ft ^MP%*ÄttijMf  ÍC,tf^-%4lflfc* 

&»*-   nt»**»r*l »*»# **  WM»4lii%«4 mm w« »v%ilt*l* *t » very Mm o©«t.    Em tait 

fpUwtWioU fc-tw%isii of HMO à.'rtw '.ni tto fenia ttmlf 

riki%t#rlAtii!<i »fid Í iTSüectß 

ÎHI'OÎS W 1Ä»*S1 Œiffli ' 
Bgfl fi T y|% m «Nft 

"as«'; îi%i ywlon^nt In ¡hatiep - Rtym>» aaâ Paitrltoa 
CTV?oJ, 
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teße%*Mte* s,  l^t-rr'f PI   «urt-fU*' •*%.'»* I ftft  mly í*I#>»I*  ** prf-t Uts r:   u.M.." 
f.affctha Futrlut fc«t wtvil» »U<   i-i<l  •«   th*   ?t*<H«*r ri    iti r   »••».'». ».    . 

i - i-.. 

tt mm §ìm »teMKl ÜMt »In*«, tit» ftráwítiwi rf tNNHii« Ir«* «*• r< i*lly n« U <• 
t-"*itt ft»r • l*#g« pr^*-rt|«i or £**•• tfc»t we fl*r«4 tc4«y In tir*    t«Ml«   . ••: i 

» _jtttà «."rie»,  tum t*tfcfcr wluticn tmm% I« ft-ttftd » r ti,»   »itili «tittì *>  «•-••» 

-t   ** tei* Uto r«Ai»r rer (iriifii^-aRtw.eiVfe inttuttrlee. 

-*t^#% 1» ^l^f» M**.    GÉWWli *ff« eü^Mi ^llÄ li » fttc-ftttet ^idl rttfiif« t 
•    •   /r>lu*fei fyf aotr-nw«.    B*.'C«u»* «f Uw *»»Ut\il iMt« ff m* than.   I« H» ; .flu-t ,, P 
. mt%m bltck, M will M ot«#Untly rl*ln,: priore .-i nuturai (gm in th«   mit» i 

-4#*#ft fifffMtf «r* f^tog nlt » fWfciititut* iVnwt-f M*«it rw mtlsm M»cfe.   th«- 
hrtiJ fiMHW w*lé ÜMm i« u»«á ft.r th« fpbtfHetin ef ehstiwHtl %ltefc ftor «üt|«rt it 

-tfcfW tMMArlM.    A**ttM* pttitHaty »riti*« ft« the fuei ttiat in Iwe» rt-fir^rlue, 
»«öfc M At»iü to IffMI»  1% It pMtlfcl« to rMMtHr wffUl««t atncutita »f o-xf 1er«- 
*• mil m l9Vï*rnt9M> fwm Vim i**ti««ry «d juetiiy %»*« {nrptlttctieii cf atout. 
'^«OfKi toa« pf pmmr mt pt>lyi»cpr*Tit> f^«Ni*ie nÉ*«.   It wcul i pg»«^rttlf tfi w.rt 
mi âfcle U »it »ir It ih j>etrt3eh*«Ìo»l induBt.rlee t-ig-sfì tn such raw me ter iu In  in 

•fcf ftwt iMtMni, «f»%to«r th»« U mtmtímr tlK »te ©f «i« «wttiMM fr*«t|©ti ©r 
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ANNEXES 

ANNEX I 

PROGRAMS OP THE CONFERENCE 

Monday, 16 November 196» 

IO.re    Opening of the Conference 

1. Conference declared open by Mr. 3. Lurié, United Nations, 
Director of the Conference. 

2. Message from His Imperial Majesty, Mohammad Reza Shah Pahlavi. 

3. Opening address by His Excellency the Trim« Minister of Iran, 
Mr. Hassam Ali Mansour. 

k.    Election of the Chairman of the Conference, 

5.    Address by the Chairman of the Coniarance, Br, H* îfjtetl. 

b.    Message from Dr. Victor Boo, United Nation» Connu »«loner tm 
technical Assistance. 

7. Message from Mr. I.H. Abdel-Rahmen, United fettem Oonttttoatr 
for Industrial Development. 

8. Address by Mr. s. Lurié, United Nations, Director of the Conference, 

12.20   Adjournment 

1%cc   ff** j'    Characteristics of the petrochemical industry and proseeet* 
for its development * r     r"vw 

Conference Chairman!    Dr. M. Eghbal, Iran 

Discussion Leader: 

Rapporteur; 

3. Teitel, United Nations Centre for 
Industrial Development 

- Opening rrirarks 

Paulo Vieira Belotti, Bratti 
Working papers: 
PET/CHEM/CCNF. 

IIS.     Jeneral Jharacteristlcs of Petrochemical     Centre for Industrial 
Industries and Factors Conditioning 
their Development 

H5.    Petrochemical Industries - Section I 

Development 

Prepared for the United 
Nations Centre for Industrial 
Development by the Institut 
Français du Pétrole 
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33.    Problems of Technology and Obsolescence 
in Petrochemical Industries for 
Developing Countries 

Information Paper; 

109.    Petrochemical Developments 

H.  Landau 
Halern Internati,.nul Ir,. 

J.W,   Woi'loc*]; 
Imperial Chemical 

Industries Ltd. 
Discussion 

18, CO   Adjourns int 

Tuesday, 1^ Kovenp<ir 1964 

^•©Q   Iteio II.    Aspects of demand and supply of pt tro chetai cai products 

Chairmant Ahmed Abdul-Rahman Rifai, Kuwait 

Discussion Leader:        R. Abu El-Raj, United Hâtions C« ntre 
for Industrial Development 

- Opening remarks 

Coddridge Henry Alleyne, Trinidad and Tobago Rapporteur; 

Working Papere: 
PET/C^H/OOHF. 

90.   Recent Trends in Production, 
Consumption, Trade and End» 
Uses in Selected Petrochemical 
Products 

IO?.    The Role of the Domestic Market 
in the Development of Petro- 
chemical Industries and the 
Need for Exporte in relation to 
Economies of Scale 

11,   Recent Trends in the World 
Petrochemical Industry 

10,    Market Research - Essential to 
Petrochemical Development 

k%    Synthetic Substitutes of Natural 
Materials through Petroleum 
Feedstocks 

Discussion 

United Hâtions Centre i'nr 
Industrial Development 

United Nations Centre for 
Industrial Development 

F.Ä. Paumgartner, P.L. ftichardy 
Esso Chemical Company Inc. 

F.C. Kaupp, h.P, Neu 
Esso Chemical Company Inc. 

D.M. Tri vedi 
Synthetics and Chemicals Ltd, 

12,30   Adjournment 

T-5.C0    Item III,    Recent trends in research and technology In the 
petrochemical industry 

Chairman: Ranjit Rai Pani, India 



Discussion Leader: 

Rapporteur; 

Work!OR Papers: 
PEf/CHEM/COHF. 

€0»    Recent trends in Research and 
Development in the Petrochemical 
Industry 
Recent Trends in Petrochemical 
Research and Development 

N.  Beredjick, United Nations Centre for 
Industrial Development 

- Opening remarks 

Abdul Rahman, Pakistan 

7. 

39. Recent Trends of Petrochemistry 
in the Macromolecular Field 

87.    Kev Trends in Research and 
Development of the USSR 
Petrochemical Industry 

18.    The Biosynthesis of Proteins 
from Petroleum 

134.    Training of Manpower 

Information Paper: 

82.    Petrochemistry and Polymer 
Production 

Discussion 

X. Beredjlek, United Rations 
Centre for Industrial Development 

Harold Hart 
Michigan State University 

Q, Natta, a. Crespi 
Industrial Chemistry Inatitute 

Polytechnic Inatitute of Milan 

V.A. Khodaknovskaia 
Specialist on the Petrochemical 

Industry 

Alfred Chempagnat 
Société Internationale de 

Recherches BP 

A. £• Laurence 

Z.H. Atlas, H.F. Mark 
Polytechnic Institute of Brooklyn 

18.00   Adjournment 

Wednesday. 18 Sovember l&k 

ítem IV.    Industry studies 

Q.CC   iv-i.   Raw materials and basic intermediates 

Chairman; 

Discussion Leader: 

Rapporteur: 

Working Papers: 
PET/CREM/CONF. 

38.    Natural Gas as a Raw Material 
ivr Petrochemicals 

Yojno Dizdar, Yugoslavia 

Harold Hart, United Rations Coasttltamt 

- Opening remarks 

Mehmet Bayrettin Bezaen, îurkey 

F.B. Korsaeyer 
Motoil Chemical Company 
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19.    Petrochemicals from Natural Gas 
- the Laeq Experience 

4l.    Use of Natural Gas and Natural 
Gas Petrochemical Feedstock 

1%    Naphtha Steam Cracking and 
Utilization of Products 

73»    Production of Basic Petrochemicals 
from Heavy Oils via the H-<"il 
Process 

119«    The Economics of Coal-Chemistry 
vs. Petrochemistry 

Pierre i-i.   HU¡.;L\ I. 

Société Nati* nule de-, Petri« . 
d'Aquitaine 

B.L. Bates,   R.ù.   Foatri-ht 
Phillips Petroleum (V. 

S.  Hayaahi  and Y,  Hirakava 
Nippon Petrochemicals Ce  Ltd. 

A.R. Johnson,   o.o. Ehrlich 
Hydrocarbon Research Ine. 

E.lí. Nagelctein 
United Nations  Special fund 

Information Papers; 

Utilization of Natural Gas in 
Petrochemical and Other Industries 

l?.6m    Natural Gas in Kuwait and its 
Utilization 

Discussion 

12*30   Adjournment 

15.00   Working: Paptrs (continued): 

86«    Basic Producto or First- 
Generation Petrochemicals 
(I.F.P. Section II, Chapters I, 
TI, III, IV. 1 to IV.^.5) 

31«    Modern Methods for the Production 
of Paraffins, Olefins and 
Aromatics 

91*    Application of Advanced 
Technology to Deve lo piny 
Countries for Basic 
Petrochemical Intermediates 

%    Economies of Olefin and IHolefin 
Production 

111.    Production of fttoylenle 
Hydrocarbons by Cyclic cracking 

35»    technical and Economie Changes 
in Ethylene Manufacture 

Information Paper; 

103»    Olefins vs. Acetylene - 
Coopetitive Hav Ateríais for 
the Petrochemical Industries in 
Developing Countries 

United Nations Centre for 
Industrial Development 

Pel sal Mazidi 
Kuwait Chemical Fertilizer Co» 

Prepared for the United Nations 
Centre for Industrial Development 
by the Institut Franquía du 
Pétrole 

K#H. Ëieenlohr 
I*urgi Gesellschaft für 
Mlneralolteknik nM 

!•», Shavk,  UU Caldwell 
le Luwnus Company 

R.G. Craif¿,   L.C,   Dnelp, 
A.K. l.p.winuk 
Houdry Pr.cess und Cher-icul C:>, 

A» Boche 
Office National Industriel de 

1*Azote 

P. Br&ber 
Bataafse Internationale Chemin Mi.j, 

N.V.  (Royal Duteh/iihell Group) 

D.F. Othmer 
Polytechnic  Institute   ,f br<>' Klyi 
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Discussion 

Ih. CO Adjournment 

y. 00 

Thursdayf  19 November_l$6k 

Item IV-I»   Raw materials and basic intermediates (continué) 

Chairman: Mustapha Tala, Morocco 

Discussion Leader:        A, Brodowski, United Nations Consultant 

- Opening remarks 

Fernando Sanchez, Mexico 

Aromaticeî 
to Produce 

Rapporteur; 

Working Papers: 
PEî/CHEM/COKF. 

28. 

6. 

99. 

89. 

112. 

125. 

Better to Import or 

Benzene by Hydrodealkylation 
using the Eetol Process 

Production of Aromatice from 
Petroleum In Japan 

Optimum Combination of Petroleum 
Refining and Petroleum Chemistry 
Processes 

Hydroearbous Steam Reforming in 
Tubes, for Production of 
Synthesis Gas or %drogen 

Natural anu Synthetic Alcohol as 
Competitive Raw Materials (an 
example of a Low Capacity Outlet) 

kt    Selected Processes for the 

J.U. Andrews, 1.1« Conser 
Universal Oil Products 

H.a. Craig, L.C. Doelp, 
A.K. Logvinul; 
Houdry Process and Chesieal Co* 

Isaburo Watanabo 
Japan Gasolin« Co« Ltd« 

R.G. Ismailov 
Azerbaijan Academy of Selene«« 

M« Roche 
Office National Industriel d* 

l'Aiot« 

M« Magnat 
Groupe Centrale de ¡Mastite 

Kobel-Bozel 

H. ¿onksen, BASF 
Production of Basic Chemicals and   H.K. Kamptner, Farbwerke Hoescht 
Intermediates from Petrol3um J«P. Pelizaeus, Bayer 
Hydrocarbon? S»A«H. Wett..r, Chaaischc W«rk« HUls 

'./. Munde, Verband der Chemischen 
Industrie 

Discussion 

12.30   Adjournment 

No Afternoon Session 
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Saturday, ¿1 November lc)64 

9»CO    Item IV-2,    Nitrogenous fertilizers 

Chairman: 

Discussion Leader: 

Rapporteur: 

Working Papera: 
PET/CFEM/CONF. 

86.    Nitrogen Fertilizers 
(I#P«P, Section II, Chap. V,^) 

Carlos Vanrell, Uruguay 

Alan G. Manne, United Nations Consultant 

« Opening remarks 

Ion Qhe,Jan, Romania 

95. 

37. 

5. 

Ausonia Manufacture from 
Petroleum Feedstock! 

Nitrogenous Fertilisers as 
a Petrochemical Operation 

Economics of Asmonia Production 
in the Developing Countries 

Inf creation Paper; 

Sût   Processes for the Px-oduction 
or Concentrated Fertilizers 

Oiecussion 

12.30   Adjournment 

15.00   Vforkfng Papers (continued): 

102•    Plant Size, Location and Time 
Phasing - The Nitrogenous 
Fertilizer Industry 

56»   Recent Trends of Ausaonii 
Industry in Japan 

6j.   Reali tat ion of Fertilizer 
Production in a Developing 
Country 

Prepared for the United Nations 
Centre for Industrial Development 
fey the Institut Français du 
Pétrole 

A. de Picciotto, D.C. íimemy Jr. 
Arthur D, Little, Ina, 

i.M. leed, CR» Sloan    » 
Oirdlor Corporation 

S, atrelzoff 
Ctwiical Construction Corp» 

8* Banthien 
ifcechit-Uhde International CMnT 

P.B. Radha Krlehnan, 
Perspective Planning Division 
T.Y.S« Rauia Mohan Fta^, 
Indian .Statistical Institute 
Alan 3« Manne, 
M« I. *.  c< Centre for International 

75,   Atura1. Gas Reserves in Mexico 
as a Factor of the Social and 
Economic Development of the Country 
toy  /«ans of Ritrogenous Compounds 

Studies 

S. Kodama 
Amt©»© Chemical Co, Ltd, 

J, Ayllon ¥,, J, Otero R, 
Ï.P.F.B. La i'&z 
L#C» Axelrod, L.E. PostvicR, 
B,G. tendel! !. 
The M.V. Kellogg Company 

Petróleo s t'fex i cano e, 
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Information Papers: 

Nitrogenous Fertilizers based on  United Nations Centre for 
Natural Gas. (ST/ECA/75 - Sales   Industrial Divelopraent 
No. 63.II.B.5) 

50. Technical and Economic Aspects of Y.N. Kanaan 
the Fertilizer Industry in      Chemical Engineer 
Pakistan 

Discussion 

18.00 Adjournment 

9. co 

Sunday, 22 Hovember 3.964 

Item IV« 3*    Piatitic materials 

Chairman; 

Discussion Leader: 

Rapporteur: 

Working Papers: 
FET/CHEM/CORF7 

06.    Polyethylene and other Poly- 
olefins, ÍVC and other Vinyl 
Polymers - Polystyrene (I.F.P. 
Section II, Chapters:    III.l, V.l 
to V.1.3.D, VI.l. to VlA.2) 

20,    Low Density Polyethylene - 
The World Market 

5 3«    Mono and Polyvinyl Chic ride 

97»   New Vinyl Chloride Process 

Ranjit Pai Bahl, India 

N. Beredjick, United Hâtions Centre for 
Industrial Development 

- Opening remarks 

Juan Tampier, Chile 

Preparad for,the United Nations 
Centre for Industrial Development 
by the Institut Français du 
Wtrole 

K.E, Cosalett 
U.S. Industrial Chemicals Co. 

R.A. Brown, H.A. Huckins 
Scientific Design Cq« Inc. 

3. Gomi 
Kureha Chemical Industry Co« Ltd* 

17. ntyrene Resins for Petrochemical  P, Sherwood 
Growth 

58»    Aerylonitrile-Butadiene-Styrene 
Copolymers 

Ik,   Refining and Petrochemical 
Production by the Cosden Oil 
and Chemical Company 

Discussion 

R.O. Edmonds, The Badger Company 

T.E. Ronay 
Marbon Chemical Co» 
Division of Borg \ì&rm* Corp» 

Jerry G. Jenkins 
Cosden ,0il and Chemica? Company 

T?.%)    Adjournment 
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15.OC   Working Papers  (continued): 

34.    Nylon 

59.    Growth of Plastics in 
Developing Countries 

81»    Plastics ?rog-tss 

to. Plasties as Construction 
Materials for Developing 
Countries 

Levia F,  Hater. 
University or   n ;;iu; 

B.iJ.  Gnrud,   . ;,K,   Jubbajvyan, 
F, Vachani 
Delhi  Cloth and Gerirmi Milli- 

Co,  Ltd, 

J.M. Goppel 
Shell International Reueareh 

Mij, N.V. 

Arthur P. Lien 
Battelle Memorial Im ti tute 

A. Griff 
Idicon technical Services Irte, 

Information Paper: 

88,    Applications of Petrochemical 
Based Plastica in Developing 
Countries 

Discussion 

Item IV-1»,    Synthetic rubbers 

Chairman: Ranjit Bai Bahl, India 

Discussion Leader:       Nicky Beredjick, United Nations centre 
for Industrial Development 

Rapporteur: 

Working Papers! 
PET/CHE^CONF. 

86,    Synthetic Rubbers: SBR, Butyl- 
Rubber,  btereo-Rubbers:  Poly- 
isoprene, Polybutadiene 
(I.F.P, Section II, Chapters: 
III, 3, V.3 to V.3.2.E) 

5£t    The Newer Synthetic Rubbers 

Information Paper: 

71.    Synthetic Rubber - as related to 
Petrochemical Production in 
Developing Countries 

Discussion 

Edno Oliveira Maia Brandäo, Brazil 

Prepared for the United Nati mm 
Centre for Industrial Development 
by the Institut Franc nia du 
Pétrole 

Tuhin K. Roy 
Scientific Design Co, 

D.P, Othmer 
Polytechnic Institute of Brooklyn 

18,00   Adjournment 

Monday, 23 November 196*4 

9.00   Itea IV-5.    Synthetic fibres 

Chairman: Vojno Dizdar, Yugoslavia 
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Levis F.  Hatch, University of Te^as 

- Opening remarks 

Lim Ho-Pheng,  Malaysia 

Prepared by the United Nations 
Centre for Industrial Development 
by the Institut Français äu 
Pétrole 

P. Seifert 
Inventa AS 

David Brown 

Discussion Leader: 

Rapporteur: 

'.forking Papers: 

PET/CHEM/CONF. 

86.    Gynthetic Fibreo:    Nylon, 
Acrylics, Polyesters (I.F.P, 
Section II, Chapters;    III.2., 
V.2 to V.2.5.C) 

15,    The Production of Synthetic 
Fibres on a Petrochemical Basis 

5?.    Polyester Synthetic Fibre 
Materials for Developing Countries »»Icon International Ine» 

113»   Contribution to the Manufacture      Antar - Wtrolas de i*âtlaati$w 
of Polyester Fibres 

27»    From Crude Oil to Synthetic D# Natus 
Fibres with special consideration Lurgi Gesellschaft für Mineralöl- 
of Process Sequence for Polyester       technik mbH 
Type Fibres 

5**>«    Development of a Synthetic Fibre     F. Thormann 
Industry, -a for example Nylon-6,   Hoechst-Uhde Internationa:', arili 
in Developing Countries 

Pigcussion 

12.30   Adjournment 

15*00   Working Fjipers (continued): 

$k,    Synthetic Fibres of Polyamides J. Laub 
Han? J. Zinsner AG 

i£*   tfettoda for the Preparation of        3U4* RtvaUlti? 
Caprolactnm and the Synthesis of    Central Laboratory of Staatamljnen 
Lysine from Caprolaetam 

jl*   Acrylic Fibres 

43.    Experiences Acquired during a 
S'iudy for an Acrylonitrile Plant 

Discussion 

Y. Tsunoda 
Asahl Chemical Industry Co. Ltd. 

Mallo Galán-Gómez 
Empresa Colombiana de Petróleos 

(Eeopetrol) 

Item IV«6«    Selected end-products 

Chairman: Vojno Disdar, Yugoslavia 

Discussion Leader:       /..P. Lien, Battelle Memorial Institute 

- Opening remarks 

Rapporteur: Issa Ibrahim Habbash,  Saudi Arabia 
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'forking Fapers; 

06.    Sulphur Production 
(I.F.P.  Section II,  Chapter IV.8) 

83.    Petroleum - A Major Source of 
Sulphur 

86«    Carbon Black Production 
(I.F.P. Section II, Chapter IV.7) 

56.    Carbon black Production in 
Developing Countries 

36«,    Betnrfents (I.F.P* Section II, 
Chapters 111.1,* V*4 to V.^.J.C) 

$6»    Methanol Production 
(I.F.P. Sesión II.  Chapter IV.6) 

11^.    Contribution of Petrochemistry to 
Protection of Cultivated Lands 

Information Paper: 

9.    Multipurpose Reactor for the 
Production of Selected Petro- 
chemical Intermediates and 
End-Products 

Discussion 

Prepared lor the Uni tro  Wati.ai.; 
Centre fer Industrial   Level, y^.u.t 
by the   Institut Français du 
Pétrole 

Gino P. Giusti 
Texas Gulf Sulphur Cu. 

Prepared fur the United Nations 
Centre for Industrial Deyel< .pneut 
by the Institut Français du 
Pétrole 

C.A, Polaehi, C.A. Stokes, 
K.A. Burgess 
Columbian Carbon Company 

Prepared for the United Ha'Inns 
Centre for Industrial Development 
by the Institut Français du 
Pétrole 

Prepared for the Unitod Nations 
Centre for Industrial Development 
by the Institut Francai« du 
Pétrole 

A.  Charlet 
Société Progil 

John B. Sr.roull 
Wica Chemicals Inc. 

18,00   Adjournment 

Tuesday. 2k November 196k 

9»°0   Item V*   Country studies 

North Africa and Middle East 

Chairman; Ahmed Abdul-Rahaan Rifai, Kuwait 

Discussion Leader;       H.K. Nieuwenhuiß, United Nations Consultant 

- Opening remarks 

Rapporteur; Abdul Aziz Shnaber,  Saudi Arabia 

Working Papers; 
PET/CHEM/CONF. 

121.    Libya B. Mangush 

•lit- 



127. Morocco 

1¿8. United Arab Republic 

I29. Gaudi Arabia 

78. Syria 

Mustapha Tala 

Mohamed El-Halfawy 

Issa I.  Habbash 

Yassine Tabaa, Hicham El-Aass 

Europe 

Chai man; 

Discussion leader: 

Rapporteur: 

Working Paperss 

77.    Turkey 

Israel 

Yugoslavia 

110. 

92. 

61. 

3C. 

130. 

USSR 

Poland 

Romania 

Mustapha Tala, Morocco 

N.P. Fedorenko, United Nations Consultant 

Rossana Gattoni «Celli, Economie Commission for Europe 

Hayrettin Bezmen 

J«C. U5ML» B» Toren 

V. Dizdar, C. Jeme, K. Mirkov 

N.P. Fedorenko 

K, Laidler 

I. Marinescu 

Information Paper; 

32,    ?he Petrochemical Industry as a 
Key Tool of Economic DvráLofmat. 
A Case History:    Southern Italy 

Discussion 

12.30    Adjournment 

1$»0Q    Asia and far East 

Chairman: 

Discussion Leader: 

Società Edison 

Rapporteur: 

Working Papers: 

1*8.    Burma 

66,    China (Taiwan) 

131.    India 

Indonesia 

Iran 

Malaysia 

Pakistan 

Carlos Vanrell, Uruguay 

A.G. Menon, Economic Commission for 
Asia and the Far East 

U Tin Maung Aye, Burma 

12C. 

lié. 

62. 

55. 

Development of Petroleum-Based 
Crganic Chemicals in India 

13". Development of Japan's 
Petrochemical Industry 

U Tin Maung Aye, V Kyaw Sein 

Ta-Ián ÏU, Shu-Hsun Hug 

R&njit Rai Bah! 

Sukasimir 

National Iranian Oil Co. 

Lira Ho-Pheng 

S.A. Women 

H.C. Bijawat 
Union Carbide India Ltd. 

Hideo Addchi, Hisotoshl Yonaga 
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.'ìscussior. 

l3.00 Adjournment 

9.00 Latin America 

Chairman: 

Discussion Leader: 

Rapporteuri 

WorkiM Pspersî 

Wednesday, 25 Hoyemlor l'~A 

Ranjit Rai Behl, Indie 

Alejanuro Torres, Mo:ico 

0. Otero Rusanova, Venezuela 

üscar Gatti, L.A. Pnsquinelli 
R.F. Beltrami ri- 

Edno D.M. Brendfio 

Juan Tempirr 

Marin Gnlár.-GOmez 

Galo H. Salvador G. 

Fernando Cnu'.-hc-ü, Ale ir.»-*«.¡ T ->vì*r-r 

Héctor de f.-¿uM Rcaterui 

D.H. II. Alley nu, E.L.  Bcrtrarwl 

C. Ve.nrell, M. Crat?.mur 

German O ¡.ero Rui^rìovf; 

kf.   Argentina 

ICO. Brazil 

í*5. Chile 

hk» Colombia 

&A, Ecuador 

71», Mexico 

72. feru 

65» trinidad and ïobago 

133« Uruguay 

tó. Venezuela 

Information Pap»r: 
i   illnií-ini——lili, n     m     limi»—» 

2k,    A Review of the Develop« it of   PáñA Petroquímica Argentini» S.A. 
the Petrochemical Induatr,/ iß 
the United States and Argeati» 

Discussion 

Item yit[ Regional development 

Chairman;        V ,1m Dizdar, Yugoslavia 

Discussion Leader;  A.G. Menon, Economic Commission for 
Africa and the Par East 

Rapporteur:       Roberto Beltramino, Argentina 

Working Papers: 

69. Development of the Petrochemical Economic Commi cai vr. for Ani» an-l 
Industry in the ECAFE Region      the Far East (ECAFE) 

70. Development of the Petrochemical Econoni'! Cmrincior, f- r T ¡r-.r.»: (H>.) 
Industry in Europe: Its Problems 
and Potentialities 

120. La Industria Petroquímica 
en América Latina 

The cecrr;tarict oí* Vr.r: ?.'-or¡-ml" 
Commi ce i or. î'- r Lbtlr. Arori'-fi (LCLA ). 
Presenter, ly thf- "Jr.i*.«.-•; ¡ipM'-r.r: 
Cc-r¡tr<-- for îr:f]u"tri^l >v 1 .r.roor * 
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Information Paper: 

La Industria Química en ECLA 
America Latina 
(E/CN. 12/672 - Gales No: 63.II.G.7) 

Discussion 

13.00   Adjournment 

- No Afternoon Session 

United Nations 

Saturday. 28 Hoveafctr 196k 

9»C0    Item VII.    Financial and legal aspects of the petrochemical Industry 

Chairman: 

Diecussion Leader: 

Rapporteur: 

Working Papers:- 
PET/CHEM/COHF. 

10%   Financing of FttroctMwical 
Ventures in Bavaloping Countrias 

cil»   Financial and other Frofeletafl 
for Japan's fetroeheinical 
Industry 

79.    The Pattern of Raising Funds in 
the Petrochemical Industry in 
Japan 

9k,   The Bole of Foreign Inwstmtnt 
in Petrochemical Manufacture 

Discussion 

12*30   Adjournment 

15«CO   Working Papers (continued): 

2%    Patents and licensing in the 
Petrochemical Industry 

29*    Licence Agreements in the 
Petrochemical Industry 

8.    Licensing of Process Know-How 

118.    The Role of the International 
Finance Corporation in Promoting 
Indunirial Ventures  in Developing 
Countriei 

Ahiaed Abdul-Rahman Rifti, Kuwait 

Hurlo Qalán-Odmez, United Mations Consultant 

• Opening remarks 

Jayarajan Chanmugam, IPC - IBRD 

United Nations Centre for Industrial 
Development 

T. Hiray ama 
Mitsvii Petrochemical Industries Ltd. 

S» Irle, Î. Kotara 
The Industri«! Bank of Japan Ltd» 

Business and Industry Advisory 
Coœmittee to the Organisation 
for IcoaotAe Co-optratlöß and 
Development (MAC) 

S. Kann 
Bnfelhard Industri«» Ine» 

CUM» Brooner, O.D. Edwards 
Phillips Petroleum Coapany 

Jerry 0. Jenkins 
Cosden Gil and Chemical Co. 

J. Chanmugam 
IFC - IBRD 
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Information Papers; 

Financing of Economic Development   United Nations Secretariat 
- Promotion of the International 
Flow of Private Capital to 
Developing Countries (E/3S05) 

2b» 

Transfer and Adaptation of 
Technology Patents and the 
Economics of Under-Developed 
Countries - Interim Report fey the 
Secretariat on the Role of Patents 
in the transfer of Technolog to 
Under-Developed Countries (E/e.5/35, 
I/C.5/52, E/C5/52/Ad<I.l) 

United Nations Secretariat 

Sont Aspects of Finding and 
Financing Petroeheßaeal Projects 

S.H. Chafkin 
Checchi and Co, 

10*00   Adjournment 

Sunday. 29 «ovember 1964 

9«00   Item Vili.    Location factor» in the petrochemical industry 
Chairmani 

Discussion Leader; 

Rapporteur: 

WortitM tmmmt 

25. 

Mustapha Tala, Morocco 

O.P. Xane, United Nations Consultant 

Luis Prieto OliveJra, Venezuela 

Location Factors for «it Chemical 
Industries in Developing 
Countries 

68,   factors Influencing the Location 
of a Petrochemical Plant 

IDS.   fbe evolving Pattern of Petro« 
chemical Industry in India with 
particular reference to Oujarat 
and Bombay Regions 

$*.   Deiwloping the Petrochemical 
Potentials of Horth Africa and 
the Persian Gulf 

96.   Prospects of Development of 
Petrochemical Industries in Itdia 
and other countries of Asia and 
the Far East 

Information Paper; 

95.   Planning of the Chemical 
Industries at the National Level 

-119- 

L. Nordenson 
Scientific Design Ou Ine* 

P.C. Livesay 
American Oil International c<>. 

B« Sreenivasan, Surabhai Group of 
Industries 

H.T. Bhavanani, Calico Mille 

H.K. Nieuwenhuic, 
United Nations Consultant 

O.P. Kane 
United Nations Consultant 

Prepared for the United Nation:, 
Centre for Industrial Development 
by T. VietoriGz 



Discussion 

li', 'jü    Ad,)ourni¡;e at 

15.CG v/orking Papers (continued): 

67.    The Economics of International 
Distribution of Anhydrous Amnxmia 

00 

98. 

Ocean Transportation of Ethylene 
and other Basic Intermediates 
for Petrochemicals 

Characteristics and Prospects of 
Petrochemical Industry, with an 
emphasis on the Yokkaichi Complex 
in Japan * 

86. An Integrated Petrochemical 
Complex (I.F.P. Section II, 
Chapter VII) 

76•    Structure of Petrochemical 
Development in Mexico - Reynosa 
and Pajaritos Developments 

Information Papers 

101.    Plant Size, Location and Time 
Phasing - Introduction 

11?.    Planning of the Calvo Co telo 
integrated Oil Refinery and 
Petrochemical Complex 

Discussion 

A.G. Bruno 
W.R, Grace and Company 

R, Eoudet, Société Qazoeéan 
tí.H. Gertz, Purvin and öertz Ine, 

Tadao Yano 
Mitsubishi Petrochemical Co, Ltd. 

Prepared for the united Nations 
Centre for Industrial Development 
fcy the Institut Français du 
Pétrole 

Petróleos Mexicanos 

Alan S. Manne 
M.I.T.  Centre for International 

Sturiies 

Arthur L. Dowlin¿,  $hoa»s E» 0*&rt 
The M.1..', Kellogg Company 

lu. 00    Aajourninent 

Monday.   50 November lffft 

9.00    Closure of the conference 

Chairman; Dr. M.  Eghbal 

Presentation and Adoption of Conference Report and Recommandations 

¡L'tutcmcnt by Members of the Conference 

Address by Chairman ^f tlv: Conference 

1«%3!C    Adjournment 
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ANNEX II 

LIST OF PARTICIPANTS 

*•     Farticlpants nominates by Governments 

Country Name 

Argentina     ^ÜAKIMD, Roberto F.R, 
CATTI, Otear Osvaldo 

BtB^SWmÄ, Eduardo Adusto 

ìrazil MOÎfl, Paulo Vieira 

BRA1ÎTAC, Edno Oli ve ira Miti 

Burma v mm mm 
U fIX MAUNG All 

Chile TAMPIER, Juan 

CM. na TINO,  Shu-Ha un 
W, Îe-Lir* 

Colombia QALAH-OCMEZ,  torio 

TAlÄlö RfSfRIfÜ, Patio 

Ecuador GALVAJXB, Gelo 

India RAHL, Rancit Rai 

Indonesia GUKA.IKJR 

Iran ABEDI, Rahim 
AKHAVAIN, Mohamad Mehdi 
AMERI, Mozaffar 
AZARIAN, H.M* 
BAKHTIAR, Abbas Quii 
EGHBAL, Manouchehr 
IRAVANI, Khan Baba 
IZADI, Hassan 
JALALI NOURI, Fazlollah 
KAMALI, Jaffar 
MAHDAVI, Rashid 
MAZDA, Abbas 
MERAT, Parvi z 
MIKA, Parvi2 
MDAEED, Mahmoud 
RAFI, Mustafa 
RAZAVIPCUR,  Mohaïunaâ 

Ccapany 

Secretaria de Industria y niñería 
Dirección General de Fabricaciones 

Militares 
Yacimiento 3 Petroli l'ere u Fi J cali.-.; 

Banco Nacional de Peuenvolvimenti.' 
Económico 

Petróleo Brcolleiro ó.A. 

People's Oil Industry 
People's Oil Inductry 

Corporación de Fomento de i a Product-ton 
(CORPO) y la Lupreca Nacional ritil 
Petróleo 

Chinese Petroleum Corpo m H  :> 
Chinese Petroleum Corporati, n 

Empresa Colombiana dt.-  r^tr'lf. z 
(Eeo petrol) 

Empresa Colombiana de pt-tr'lr >:; 

Junta Nacional de Plani fi cu e i J n y 
Coordinación Económica 

Ministry of Petroleum and Chemicals 

Department of Basic Industry and Mining 

Tini versi ty uf Teheran 
Chamber of Industries .-uid i'linpu 
Plan Organization 
National Iranian (.-il Company 
National Iranian Oil Company 
National Iranian Oil Company 
Ministry uf Economy 
Rational Iranian Oil Company 
Member of Parliament 
Petrochemical Plant 
Petrochemical Inetitute 
National Iranian '*il Company 
Petrochemical Institute 
National Iranian 'il C'.mpany 
Chamber of Industri er:  and ^me;. 
Petrochemical Ina ti tute. 
Natif.nsl Iranian Oil C- .-npur.y 
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Country 

Iran (cont.) 

Israel 

Kuwait 

Name 

SADRI,  Mansour 
3AFFARI, Reza Mohammad 
CAFINYA, Parvi z 
SHARIFI, Shapur 
YEGANEH, Mohammad 
ZAHEDI, Abdul Hossein 

QOTTESMAN, Edward 
LOBEL, Joseph Chaim 
SHAVIT, Alfred Benjamin 
TORE», Benjamin 

MAZIDI, Fei sal Mansour 
RIFAI, Ahmed Abdul-Rahman 

Libya MAHGÜSH, Bashir Abdullah 

Malaysia LIM, Ho-Pheng 

Mexico SANCHEZ, Fernando 
TORRES, Alejandro 

Morocco TALA, Mustapha 

Pakistan KURESHI, Nur Nabi Ahmad 
WOMEN,  S.A. 
RAHMAN, Abdul 
BURGESS, Leali« M. 

Fera IE 8CUZA REARGÜÍ, Hector 

Poland LAIDLEP,, Konstanty 

Rumania QHEJAH;  Ion 
MARÎHESCU, Ion 

Saudi Arabia   BUSHNAK, Zuhdi Ahmed 
HABBASH, Issa Ibrahim 

Cyria 

Trinidad and 
Tobago 

Turkey 

United Arab 
Republic 

Uruguay 

Venezuela 

SHHABER, Abdul Aziz 

TAPAA, ïassine M. 

ALLEM, Doddridge Bmry 
BERTRAND, Eugene Louis 

BEZMEN, Mehmet Hayrettin 
SINGEL, Nevzat Fikret 

EL-HALFAWY, Mohamed 

CRATZMAR, Mardoqueo 
VANRELL, Carlos 

LEDESMA LANL, Antonio 
CTERC RUSANCVA, Geraan 
PRIETC OLIVEIRA,  Luis 

Company 

National Iranian Oil Company 
Petrochemical Institute 
Ministry for Foreign Affairs 
National Iranian Oil Company 
Deputy to the Minister of Economy 
Ministry of Economy 

Haifa Refineries Ltd. 
Ministry of Commerce and Industry 
"Delek" Israeli Fuel Corporation Ltd. 
Ministry of Commerce and Industry 

Kuwait Chemical Fertiliser Company 
Ministry cf Finance and Industry 

Ministry of Petroleum Affairs 

Department of Chosdstry, F/M 

Petróleos Mexicanos (PEMEX) 
Petróleos Mexicanos (PEMEX) 

S.A.M.I.R* 

Planning Commission 
East Pakistan Industrial Development Corp* 
Investment Advisory Centre of Pakistan 
Harvard Advisory Group (Planning 

Commission) 

Empresa Petrolera Fiscal del Perd 

Ministry of Chemical Industry 

L'Institut de Recherches FETBOCHIMÎf 
Ministère de l'Industrie du Pétrole et 

fie la Chimie 

General Petroleum ani Mineral Organisation 
Ministry of Petroleum and Minerai 

Resources 
Ministry of Petroleum and Mineral 

Resources 

General Petroleum Authority 

Ministry of Petroleum and Mines 
Ministry of Petroleum and Mines 

Tttrkiye Petrolieri A,0. 
Turkish Petroleum Corporation 

Industrialization Organization 

ANCAP 
ANCAP 

Instituto Venezolano de Petroquímica 
Instituto Venezolano âe Petroquímica 
Instituto Venezolano de Petroquímica 
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Country 

Yugoslavia 

Name 

DIZEAR, Vojno 
JFHIC, Cedomir 
MIRKDV, Kornelije 

Company 

Federal Office fur Economi.'  riarmino 
Federal Secretariat oí' Industry 
Federal Office for Economic Planning 

fc. Partlelganta from Industry, Académie and Research Institutes 

Name 

Federal HLWlEL, Ulrich 
Repolie of KAMFÎRffi» »orbert Karl 
Germany LAUB, Joachim 

MJNDE, Wolfgang J.T. 
ÛWmm, Friedrich A» 

PF-LIZAEUG, Paul J. 
SCNKSEN, Hans D.A. 
TBDRMANN, Friedrich 
WMfMí, Friedrich A. 

Frane« 

India 

Italy 

Japan 

CHAMPAQNAT, Alfred 
ÏAVRE, Jean H. 
HENNY, Victor E. 
HÜ3S0H, Pierre M. 

JCURKU, Henri 
KERMAPi^EC, François J, 
Í4AQNANT,  M. 
MERCIER,  Claude 
m^M, André 
BHAVA1ÍANI,  Hiranand T. 
BIJAWAT, Harish C. 
OARUD, B.S. 
GLADEL, Yves L. 
KRISHNA, Maddaly G. 
S8HHIVASAH, 8. 
1RIVEPI, DruaftR M. 

BALCONI, Gianfranco 
CHISPI, Giovanni 

HAXASBI, Shlgeru 
rnmmiA, Yoshihiko 
HIRAYAi'A,  Takeshi 
IRIE,  Sukemitsu 
ISHIGURO, Tadashi 
M0ÛAMA, Shinjlro 
KOTERA, Teruhiko 
0SÜMI, Kazuo 

TAMARI, Akiyoshi 

TAMARI, Masataka 

Company 

Han» J. Ziaaaer AG 
Farbwerke Hoechst AG 
Hans J. Zimmer AU 
Verband der Chemischen Industrie e.V. 
Lurgi Gesellschaft fUr Mineralölteehnik 

mbH 
Farbenfabriken Bayer AO 
Wüsche Anilin- und Ooda-FabriK AG 
Hoeehat-tJhde International GmbH 
Chemische Werke HUls 

Société Internationale de Recherches BP 
Inttitut Français du Pétrole 
Institut Français du Pétrole 
Société Mattonale des Pétrole» 

d'Aquitaine 
Union des Industries Chimiques 
Institut Français du Pétrole 
Groupe Centrale de Dynamite, Notoel-fiozel 
Institut Français du Pétrole 
Office National Industriel de 1»Azote 

Calico Milla 
Union Carbide lidia Ltd. 
Delhi Cloth and General Mills Co. Ltd. 
Indian Institute of Petroleum 
Indian Institute of Petroleum 
Sarabhai Group of Industrie» 
Synthetics and Chemicals Ltd. 

Società Ediflon 
Istituto di Chimica Industrial« • del 

Politecnico Milano 

Nippon Petrochemicals Company Ltd. 
Nippon Petrochemicals Company Ltd, 
Mitsui    Petrochemical Industries Ltd« 
The Industrial Bank of Japan Ltd. 
Japan Gasoline Company Ltd. 
Sumitomo Chemical Company Ltd. 
ïi ' Industrial Bank of Japan Ltd. 
Chiyoda Chemical Engineering und 

Construction 
Chiyoda Chemical Engineering, und 

Construction 
Mitsui Petrochemical Industrie y  Ltd. 
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Japan  (cont.) 

Lebanon 

Netherlands 

Switzerland 

Union of Soviet 
Socialist 
Republics 

United Kingdom 
of Great 
Britain and 
Northern 
Ireland 

United Stetes 
of America 

TAKEUCHI,   Chi sato 

TOKUHISA, Yoshio 
TSUKODA, Yoshio 
WATANABE,  I nab uro 
YAKO, Tadao 
YONAGA, Hi satoshi 

KANAAN, Youssef H. 

BRABER, Pieter 
GOPPEL, Joban M. 

REVALLIER, Leonard us J. 

BERÎHER, Clau 
JAEGER, Peter 
WEBER, JUrg F, 

ISMAILGV, Rusta» G, 
KBDCAHOVSKAIA, Vera A. 

CLOUGH, Harry 
aaucs# fyre 
mam, Douglas a» 
WDCLCOCÏC, James U» 

ADAMS, Robert R. 
BRUNO, A.J. 
CONGER, Richard"!, 
CÜGSLETT, Kenneth E. 
IE PICCIOTTO, Alexandre 
EtWARDS, Oliver B, 
GERTZ, Melvin H. 
GIUSTI, Gino P, 
HAAS, Henry J. 
HATCH,  Lewie F. 
JENKINS, Jerry Ü. 
JOHNSON, Axel R. 
KAHN, Samuel 
K0R3MEYER,  Frederick B, 
LANDAU, Ralph 
LIEN, Arthur P. 
LOOWINUK, Alexrnder 
NEU, Robert F. 
NCRDENSON,  Lure 
O'HARE, Thomas £. 
PEÏTY, Donald S. 
RICHARDS, Prescott L. 
RONAY, Thomas E, 
SCHAFFEL,  Gereon S. 
SKAV/K, Harry R. 
3HERUC0D,  Peter U. 
STRELITOFF,   Samuel 

Chiyoda Chemical Engineering and 
Construction 

Mitsubishi Petrochemical Coirpany Ltd. 
Asahi Chemical Industry Company Ltd. 
Japan Gasoline Company Ltd. 
Mitsubishi Petrochemical Company Ltd. 
Ministry of International Trade and 

Industry 

Consultant to Fertilizer Companies 

Bataafse Internationale Chemie Mtj, N.V. 
Shell International Research Ml,} 

(Royal Dutch/Shell) 
Staatsmijiien in Limburg 

Emser-Werke 
Enser-Werke 
Inventa, AG fttr Forseht»& ma 

Patentverwerfeuftg 

Economy Council of Aitrt>ai¿a» 
State Coa»ittee on Petrochemical Industry 

Imperial Chemical Industries Ltd, 
British Petroleum 
British Petroleum 
Imperial Chemical Industries Ltd, 

»attelle Memorial Institute 
W,R, Grace and Company 
Universal Oil Products Company 
tl«S, Industrial Chemicals Co, 
Arthur D. Little, Inc. 
Phillips Petroleum Company 
Purvin and Gerts Inc. 
Texas Gulf Sulphur Company Inc. 
Phillips Petiolsum Company 
University of Texas 
Cosden Oil and Chemical Company 
Hydrocarbon Research Ine, 
Engelhard Industries Ine. 
Mobil Chemical Cor oany 
Halcón International Inc. 
Battelle Memorial Institute 
Houdry Process and Chemieal Company 
Esso Chemical Company Inc. 
Scientific Design Company Inc. 
The M.W, Kellogg Company 
Universal Oil Products Company 
Esso Chemical Company Inc. 
Marbon Chemicals 
Scientific Design Company Inc. 
The Lummus Company - India 
Consultant - The Badger Company 
Chemical Construction Corp. 
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3.      United Nations regional economic commissions 

ALEMAYEHU, Makonnen 
GATTONI-CELLI, Rossana 
LI, Ching Yuan 
MENON,  Arabady G. 
NYUNT, U Tin 
SlffiN, Jin Tai 

**•     Uniteá Mations consultants 

BRODOWSKI, Alexander B. 
FEDORENKO, Nikolai P. 
GALAN-GOMEZ, Mario 
HART, Harold 
KANE, Govind F» 
MANNE, Alan S. 
NHUWUfflUIS, Herman K. 

Economie Commission for Ai'rica 
Economie Commission for Europe 
Economie ComrñGí-.ion l'tr Asia and the Far tûu't 
Economie Comrdasiun for Asia and the Far Kant 
Economie Commission for Asia and the Far East 
Economic Commission for Asia and the Far East 

Chemical and Petroleum Consultant 
Economic-Mathematical Institute of Moscow 
impresa Coloabiana de Petróleos (Ecopetrol) 
Michigan State University 
Ministry of Industry and Supply, New Delhi 
Stanford University 
Chemical Projects Associates Inc. 

5«     Other international and inter-governmental organizations 

AL-HASHIMI, Madhat M. 

BADAKHSAN, Amir 

CHANMJGAM, Jayarajan 

wmmt Fahd 

LAURENCE, Alfred 

SHENFIELD, A.A. 

Organization of the Petroleum Exporting 
Countries (OPEC) 

Organization of the Petroleum Exporting 
Countries (OPEC) 

International Finance Corporation • International 
Bank for Reconstruction and Development 
(IFC-IBRD) 

Organization of the Petroleum Exporting 
Countries (OPEC) 

United Nations Educational, Scienti fie and 
Cultural Organization (UNESCO) 

Federation of British Industries, representing 
the Business and Industry Aivisory Comwittee- 
to the Organization for Economic Co-operation 
and Development (BIAC to OECD) 

6*     Observers 

BCURDILLIAT, Felix P. 
CERNIA, Enrico M. 
CBAN, Yi-Chen 
COLIN, Alec 
COOPER, Roger 
CCOFERMAN, James 

DE CLERCK, Marcel 
DE CORVAL, Gérard 
DE S0ÜSA, Joseph P. 
DOLL-STEINBERG, Alfred 
EUNAWAY,  Don Carlos 

Ministry of Industry, France 
Società A.B.CD. 
Chinese Petroleum Corporation 
Ministry of Industry, France 
fesco Limited 
Industry Section, United otates Embassy, 

New Delhi 
UNESCO Mission in Iran 
ECAFE Consultant 
Chemical Age of India 
Simon-Carves Ltd. 
Consultant, Allied Chemical Company and 

Pauley Petroleum 
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6.  Observare (continued) 

FLENKEÜTHALLER, Horat M. 
LEMON, Derek 
NDRRIS, Anthony E.L. 
RAZMARA, Reza 
RIFAI, Taki M. 
ROBÏE, Robert H. 
SíRGALE, franco 
SÜAÜBANLI, Mike 
i/EAÎHERS, Lucien Î, 
WlfSRIB. Heine 

WÊH, Ïu-Fan 

Snam Divisione Progetti.,  E.N.I. 
humphreys antf. Glasgow Ltd. 
Geologist 
Petrochemical Corporation of Iran 
Institut Français du Pétrole 
The Atlantic Refining Company 
Humphreys and Glasgow Ltd. 
The Atlantic Refining Company 
Arabian American Oil Company 
United Nations Technical As sis %mm% 

Resident Representative*s Office, îeneran 
Chinese Petroleum Corporation 

f- 
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ANNEX III 

OFFICERS OF THE CONFERENCE 

1.     Chairman.and Vice-chairmen 

EGHBAL, Manouchehr Iran 

BABL» Ranjit Rai India 
ÖIZÖAR, Vojno Yugoslavia 
RIFAI, Ahmed Abdul-Rahoan Kuwait 
ÎALA, Mustapha Morocco 
YAIRÌIli, Carlos Uruguay 

2,     Béyort Comlttee 

KURESHI, Nur Nati Ahmad 

ALLEYNE, Doddridge H. 
AYE, U Tin Maung 
BEI/TRAMINO, Roberto F.R. 
BEZMEN, Mehmet Hayrettin 
BRANEAO, Edno Olive!ra Maia 
CRATZMAR, Mardoqueo 
D£ SOVZA REATEGUI, Hector 
EL-HALFAWY, Mohamed 
HABBASH,  Issa Ibrahim 
JENIC, Cedomir 
LAXDLER, Konstanty 
LIM, Ho-Pheng 
LOBEL, Joseph Chaim 
MANGUSH, Bashir Abdullah 
MARINESCU, Ion 
OTERO RUSANOVA, German 
RIFAI, Ahmed Abdul-Rahman 
SALVADOR, Galo 
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ANNEX IV 

i-íE SC AGE 3 AND ADERESSE E 

1,  Message from His Imperial Majesty, Mohammad Reza Shah Pahlavi 

(Read by Hie Excellency Ohods Nakhai, Minister of the Imperial Court) 

For quite a number of years ve have been looking forward to the day when the 
development of petrochemical industries would receive the attention it deserved 
in the developing countries. It was, therefore, with great enthusiasm that our 
Government extended its whole-hearted invitation to the United Nations to convene 
in our capital the first Inter-Regional Conference on the Development of 
Petrochemical Industries in Developing Countries. It is, indeed, a great 
privilege for my country to act as your host, and I take pleasure in extending 
our warmest welcome to such a distinguished group of government officials, experts 
and industry leaders, coming from all over the globe. 

In a way it may be considered natural that this first Petrochemical Conference 
should be held in Iran. Vfy  country is not only among the oldest oil producing 
countries in the modern world, but also its association with the use of petroleum 
for various purposes is as old as its civilisation. 

Petrochemical industries have made phenomenal strides in industrialized 
countries during the post-war era. Perhaps no other industry has experienced 
such rapid scientific discoveries and technological innovations as petrochemicals. 
New processes are being introduced continually, making it possible to manufacture 
new products which now literally number in thousands. These products which meet 
innumerable needs have, to a great extent, redeemed the scarcity of traditional 
raw materiale, opening new vistas for the welfare and prosperity of men. 

So far, the developing countries have had a very meagre share in the growth 
of petrochemical industries, although many of them are endowed with great 
reaources for their development. No doubt, the establishment of petrochemical 
industries In these countries has been hampered by the scarcity of capital and 
technical know-how as well as their limited markets» 

This conference provides the opportunity to identify the problems and seek 
suitable and practical ways and means for their solution. It is indeed obvious 
that sporadic efforts here and there are of little avail. The potentials for 
the development of these industries in the developing countries are so enormous 
that concerted effort is required to obtain optimum results. I am sure your 
deliberations vili contribute to the fulfilment of this long-felt necessity and 

I wish you all che best of success. 
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"'.      Opening Address  by His Excellency Mr.   Hassan Ali i-iansour.   bri:;.c iiinisti-r    i'  irai, 

Your Excellencies,  Ladies and Gentlemen, 

It gives rae great pleasure to welcome you to this United Nati-••as lnter- 
Regional Conference on the Development of Petrochemical Industries   in l'Vvelopii:;; 
Countries.    The rapid development of petrochemicals, which is -ne or the 
distinguishing marks of the modern age,   has led to petrochemical products 
establishing themselves within a remarkably short period of thi.e as neeecsitie.; 
of every-day life,  and has opened up new and great possibilities for the future. 
This development,  however,  has taken place mainly in the industrialized countries, 
and the progress of the developing countries in this field has been hampered by 
many adverse factors and consequently has not been as rapid as ve could have wished. 

This Conference,  as well as the ECAFE Natural Gas Geminar which is to follow 
immediately afterwards in Teheran, affords an excellent opportunity t» examine 
various aspects of this situation in order to provide certain guidelines whereby 
the developing countries will in future be enabled to achieve faster pry.ress in 
this field.    We in Iran have a special interest in the question of petrochemical 
development on account of our enormous und er-utili zed reserves of mi tumi f<us - 
amongst the world's largest - as well as of the existence of huge petroleum 
reserves and an advanced oil industry.    The Government has,  therefore, devoted 
particular attention to the development of petrochemicals, has given it hieh 
priority in the development plans, and has allocated to it substantial sums of 

money. 

We feel that there are great opportunities in Iran for the establishment of a 
petrochemical and in particular a fertilizer industry.    Here in this country are 
abundant and cheap supplies of natural gas conveniently located between the Far 
East, Africa and Europe, and close to the seaboard; here also is a society in wftxen 
structural changes, land reform measures and other reforms recently initiated by 
Hie Imperial Majesty the Shah, have paved the way towards facter economic grov .h 
and mass consumption.    In this improved environment there is bound to He a healthy 
market for petrochemical products, particularly fertilizers.    Thus tnere 10 ample 
scope for a petrochemical industry based both on the home market and un export. 
The establishment of such an industry in Iran, and indeed in other countries 
similarly situated and possessing ample under-utili zed reserves of natural ,*r., 
will not only render possible the exploitation of great natural re. .ur-.-s n-.u t-.-m;. 
wasted and bring great benefits to the people3 .if such countries.;   it will -a-..-. 
benefit other peoples of the world, helping them to raise their agricultural  '^l^ 
and their standard of living generally,    It will also lead to greater interdepend--no» 
between the suppliers of capital, the providers of raw materials and the- c ,r::,ur.er... 
The more such links that we can forge,  the nearer we shall be  to wrld pewu. 

An economic survey recently conducted in Asia and the Far East indicates that 
the annual increase in food production in the area has been 0.5 per cent, compared 
with an annual growth of population of 2.* per cent, and that per capita tood 
producïlon in l¡6k barely equals the 193* to 1935 level in this part of the vor;u. 
In our world of continually rising expectations, this is indeed a sorry statt <>i 
affairs, and its rectification is a great challenge to our energy and initiativ«. 
The increase in output of artificial fertilizers affords one of the best hopeu  n 
rapidly increasing the living standards of the developing countries, and oi 
attaining one of the United Kations prime objectives - Freedom from Hunger. 
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a development would also play ito part in bringing about greater political 
stability and improved prospects for a secure and lasting peace.    A hungry world 
i a indeed a very unsafe world. 

Your ÍÍJccellencies,  Ladies and Gentlemen, a large number of the mo.t eminent 
experts  in the field of petrochemicals are assembled here today, and T am confident 
that their diccuG-inns will lead to conclusions of the highest importance for our 
economic welfare.    It is my earnest hope that we shall all leave this Conference 
richer in knowledge and inspired by new ideas that will bear abundant fruit. 
I wish you all success, and a happy and enjoyable stay in Iran. 

-:f 

V 
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•:IV, 

%      Address by His Excelletcy Dr. Kar.uuehehr lyht-al.  ^hainrai,    x' ti..-   ' ;,IVIVI-AV 

(Chairman and Managing Director of the National Iranian   .il li; any  -md 
Leader of the Iranisn relegation) 

Excellencies,  Ladies and Gentlemen, 

Way I express rny thanks at try election as Chairaan of this Conl'emu o,  and 
try pleasure at having the honour to welcome you to Iran. 

All over the world the developing countries are embarking upon a programme 
of action to accelerate their rates of economic growth in answer to the 
legitimate aspirations of their peoples.    This effort manifests itself especially 
in the domain of industrialization.    In this respect, the petrochemical industriel 
can contribute a great deal to the growth of industrial potential and national 
income.    In fact, not only has important progress been achieved in the scientific 
and technical aspects of the petrochemical industry, but alou the increase in 
demand and volume of productions have been 3uch that they can only be described 
spectacular.    The extraordinarily rapid development of the indurtry in recent years 
has,  to some extent, compensated for the shortage of traditional raw matériels. 
Nowadays it is difficult to find an aspect of modern life where petrochemical 
producta are not used directly or indirectly, and their importance ag finished 
or semi-finished products increasingly manifests itself in all sectors of the 
economy. 

Nevertheless, the development of ta« petrochemical industry in the developing 
countries h*s not been as swift as in the industrialized nations.   The purpose of 
tfcJ 3 Conference, convened under the auspices of the United Hationu, la precisely 
to create a medium for the exchange of views on hew to accelerate the development 
of this Industry in Woe developing countries. 

In Iran, under the guidance of His Imperial Majesty the Uhah» the development 
programme for the petrochemical indust--»»s has received priority, and various 
projects are being studied or implemented on the basis of such favourable factors 
as the presence of considerable reserves of gas and the existence of a hichly 
advanced petroleum industry.   In order to centralize all efforts made in this 
direction, the National Iranian Oil Company is about to create a national 
Petrochemical Company.    This company will Implement all future projects and will 
co-ordinate all efforts In the private and publie sector. 

I hope that in the course of our deliberations, the Iraniwi delegation will 
have the opportunity to present to you some of the existing problems on the 
subject, and that it will profit from the exchange of views and the vast experience 
of the participants of this Conference, 

Excellencies, Ladles and Gentlemen, 

Most of the countries represented in this gathering have considerable 
resources which could serve as a basis for the establishment of new pjtroeh«nleml 
industries.    To achieve this objective, individuai efforts on the basi, oí national 
planning are not adequate.    What is needed is closer co-operation between developing 
and industrialized countries on the exchange of scientific and technical data, 
research, the preparation and implementation of projects, marketing of products 
and programmes of investment.    At the same time, regional or multilateral 
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e- llatorati n in terms of specialization in certain industries and sub-division 
,f tho work involved an.ong the developing countries can also be considered. By 
the establishment of larce petr )cher..ical projects duplication cf efforts may be 

avoided. 

Excellencies, Ladies and Gentlemen, 

I hope that the work of this Conference will efficiently contribute to the 
understanding nf our corar.on problems and will achieve tangible results for the 

economic development jf our countries» 

'% 

-i;u. 
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k.      Message  from Dr.  Victor Hoo,  United Mations CoR-.ir.i3si mer \\v 
Technical Assistance 

On the opening day of your Conference on the Develcpinert > 1" Petr alieni>-al 
Industries in Developing Countries organized by the United Nations  in <•.-, ponti 
with the Government of Iran,   I wish to convey to you my greeting and exprès   m 
gratitude to the Government of Iran arid its officials for their efforts and 
their hospitality. 

Several United Nations bodies,  especially the Technical Assignee Conanittee 
and the Economic and Social Council, in considering the provision   »f technical 
assistance to developing countries,  singled out industrial development a» 
deserving a particular emphasis.    Petrochemical industries are stratega»' to this 
development.    We therefore are happy that this Conference takes piare under the 
auspices of the United Nations.    It is yet another of many examples of true 
international co-operation of which we in the United Nations who are associated 
with technical assistance programmes are proud.    The international character of 
the Conference is reflected in the participation in it of mere than thirty 
counties coming from four continents of the world.    The United Hâtions lieeretariat, 
both from Headquarters and from the Regional Economic Commissions, UNEiCO,  the 
Special Fund and the World Bank are responsible for a number of studies and papera 
prepared to assist you in your work.   Ths several consultants serving the 
Confer«nee came from different parts of the world.    Finally, a ereat number of 
Governments, through another form of international co-operation, namely 
contributions made towards United Nations Technical Assistance, made the holding 
of this Conference possible. 

In the course of your délibérations, you will study «any aspects of the 
petrochemical industry.   The question of research awl technology, location factors, 
financial and legal aspects, the question of the demand and supply <>f petrochemical 
products and many others,    The developing countries, whether they have their own 
petroleum and natural gas resources or have only petroleum ref'neriea, all face 
an important problem of finding practical ways for expanding, or establinhinp ara 
running viable petrocho^cal complexes as a part of their industrial development. 
I am confident that this exchange of experience and information among the developing 
countries and with the developed countries will be of great value to all the lees 
advanced countries in finding a proper solution to «any economic and technical 
aspects of this question» 

We in the United Hâtions wiah you a successful ani productive conference. 
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O Uì Mr.   i.H.  Abdel-Rahmar.,  United Hâtions Commissioner for 

I nd u :: t, rial In. ve 1  pi::en t 

Y ur Lxcellenci^s,   Mr.  Chairman,  Ladies and Gentlemen, 

The r.uldiw- of a conference r,n the development of the petrochemical industry 
Ln the developing countries ie a further manifestation of the accelerating tempo 
which has marked "in recent yearn the efforts of the United Nations in the field 
<f economic development.     It is in line with the drive of the less developed 
notions to promote and  accelerate by every means their industrial development. 
This drive has been reflected in the programme of action of the United Nations 
Development Decade,  in which industrial development has been singled out as one 
of the areas of highest priority. 

The hopes of the peoples of the less developed areas of the world for a 
better life consistent v/ith the possibilities of today's technology are based in 
many countries on the creation cf a modern and efficient industrial sector.   With 
this in mind, the United Nations organs have devoted considerable attention in 
recent years to the need to strengthen and enlarge the Organization'a activities 
in the field of industrial development.    The Economic and Social Council established, 
only a few years ago, a Committee for Industrial Development, one of whose major 
concerns is to promote the most effective application of modern industrial methods 
of production and management to the establishment and operation of industries in 
the developing countries. 

The General Assembly, mindful of the need to focus attention on the problems 
of industrial development, approved last year a resolution concerning the holding, 
not later than 1966, of an International Symposium on Industrial Development, 
preceded by appropriate regional and sub-regional meetings.    We hope that this 
undertaking will afford for the first time the opportunity of a full-fledged 
examination of the broad range of questions related to the industrialization of 
the less developed countries.    In a sense,  auch broadly conceived undertakings 
aß the proposed international Symposium ae veil as the specialized meetings such 
as this Conference on the Petrochemical Industry are ail aimed at a further 
clarification of the basic issues of industrialization with a view to a fuller 
mobilization of efforts under practical programmes of action. 

One OL' the outstanding problems is the need for making available to the 
developing com'.tries the fruits of scientific and technological advances as a 
basic tool in the struggle for development.    Scientific %nd technological research 
IF still, by and large,  a privilege of a small number of countries.    Until 
recently, it has been primarily oriented to the resource endowments and the 
requirements of the already advanced countries. 

It has often been thought that industrial development could nowadays be 
telescoped by applying to the leen developed countries all the existing 
technological Knowledge.    But it cannot be denied that industry involves irore than 
the technical process of production.    It is therefore particularly noteworthy that 
this Conference is not limited to the purely technological problems.    The papers 
to be presented reveal,  on the contrary,  a high awareness of the economic and 
cost aspects. 

Tlie  fact alone  that a meeting such as this is taking place under United Nations 
auspices and that so mnny distinguished specialists have responded generously, by 
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their writing and by their presence,  to the call of the United Kntions, vili !-• 
a source of great satisfaction for all those concerned in the lern developed 
countries with the task of accelerating industrial development. 

I vish to express my deepest gratitude to  the Government of Iran for havit,, 
so graciously offered its host facilities for holding this Conférence. 

To all participants, may I extend my best wishes for the fullest success of 
your work. 
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e. Address by Mr.   ;';.  Lurié,  Director of the Conference 

It has now become a truism to state that accelerated industrialization is the 
strategic element in the economic development of the developing countries.     In 
terras of productivity,  diversification of output and income effect,   the 
development of industry represents a powerful instrument in achieving higher 
standards of social and economic welfare among the populations uf the less 
developed countries. 

Among the various industries that may come in for consideration in a 
programme of industrialization,  some sectors, because of their particular 
technical and economic characteristics,  the type of resources en which they are 
based and the nature of their product,  are of a particularly dynamic character. 
The establishment of such industries,  in addition to its direct economic effects, 
creates an impact area which exerts an over-all stimulating effect upon the rest 
of the economy. 

The petrochemical industry is one of such dynamic industries.    As could be 
seen from the figures quoted in the opening speech by the distinguished Chairman 
of the Conference,  HiE Excellency Dr. Manouchehr Eghbal,  the petrochemical 
industry has been characterized by an extremely high rate of growth during recent 
years.    It has become a source of rapidly growing importance of a wide range of 
chemical products applied in a variety of uses,  ranging from intermediate products 
consumed in a great number of industries to goods in everyday use by the final 
consumer.    There are now in the world about 1,500 plants in operation, and the 
number of neviy established plants is growing at a rate which will result in the 
doubling of the existing production capacity within the next four to five years. 
Most of these plants are located in the highly developed countries, while only 
modest beginnings have been made in that direction by some of the developing 
countries. 

There are, on the other hand, many developing countries which possess vast 
resources of oil derivatives from their refineries and of natural gas, which are 
sources of very low cost or even zero cost raw materials for petrochemical 
industries.    A valorisation of those raw materials, with a view to developing 
industries producing a variety of products for domestic consumption and exports is 
becoming a major preoccupation of Governments as an important factor in the 
industrialization uf their countries. 

It is with this consideration in mind that the United Nations Centre for 
Indue trial Development has convened this conference, upon the recommendation of the 
Committee for Industrial Development of tht United Nations, made at its third 
session.    The Conference has been convened under the programme of work of the 
Centre geared to assisting Governments of developing countries in their efforts 
to promote industrial development. 

As can be seen from the aide-mémo ire of the Conference, the objective of 
this meeting is twofold.    One is to consider the particular economic and 
technological  aspects of the petrochemical industry from the special point of 
view of the developing countries.    The second,  equally important if not even more 
vital,   objective is to provide a forum for the discussion of policies to be 
adopted by developing countries to promote the development of petrochemical 
Industries on the basis of their resources. 
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In dealing with the  first aspect,   the   intenti, n  i :•  :.--t    .civly   t     eo .    •.: 
survey of the technology and economies    f  the  ivtr^te.i.-d   i n.lu.-tri. .   •..;•• 1 i. ¡ ... 
in the highly industrialized  countries,   nut  t o  consider and   ri-ini'.;.''   tt.< .< 
aspects from the particular p.. îr.t   -.f view    -i   the  re ¡ui truant,   ¡n1   r .   MV« 
endowments of the developing countries.     Thus,   Or example,   in io, biorr,    U. 
various technological alternative.-:,   special attention ir. sivcu  t     pr v. .... .   -.M.-- 
make possible a lower per unit investment or to   ti:.•&: which are ico   em.i.a-t   t 
the  factor of economies of scole  which i •.   generally character'   lie    -i' -is aia t 
process industries.   'The latter factor in particular ir, • r > ,      -.1   i :: \\ vi ¡u.,--   -.. 
regards the economics of the petrochemical  indu, trie:-   in the  ,    ...-l- pino e-oatiae, . 
While many developing countries,  in fact pmctically all countries   rorresentcu 
at this Conference,   have abundant raw material:;  which could  ,:.(;rvo  a;   a punì     ¡' 
departure for a petrochemical industry,   u.cst    r them arr  .acinr;  the   pr.-t IM.I    r 
limited domestic markets.     Since the  petrochemical industries arc  pon icsLarly 
sensitive to economies of siv.e,  these countries, are faced vith U:>   «lil.r.i.,a   -' 
establishing either relatively small and  uneconomic unit,.:    r,   sh«uld tnoy de-ha- 
to  inatall capacities beyond those of their markets,  units with lo\.   rates    ¡' 
capacity utilization.     In both cases,  this implies high costs  ..f production and 
low yields on the invested capital. 

The answer to this dilemma is by no means an easy one and the discussion 
of this problem should be a major objective of this Conference.    In the first 
place, the potential size of the domestic markets should be gauged,  not In 
terms of present consumption, but in the dynamic sense by taking into account the 
future growth of demand with the expected over-all rate of growth,   the development 
of other sectors of the economy and the growth of consumer incomes. 

The past rates of growth or the past patterns of consumption should be token 
only as a starting point which does not necessarily prejudge the rates   »f future 
development and in many cases it will be well to bear in mind the well-kn« vn 
adage that supply creates its own demand;  the history of industrial development, 
in many countries has shown that the establishment of new industries has often 
provided a spectacular impulse to the growth of demand fox- their products. 

In the second place,  there are the  possibilities   ,i   supplementi!,   n. LV. t i .• 
markets by exports.    The role of export markets in the  indust rj • li pti  n    f th- 
raw materials of the resource-endowed do vol ping countries  ii   '«. -th. r era a   1 
discussion at this Conference in which we have the   •> d fortune t . ;.av<   -u^.j 
representatives from the petrochemical industry   »f the highLy âcvci .y.cA c unti.- :.. 
The latter countries possess not only the te-hnical kr. ...*-l"V but a.i... -xii-n. w 
markets for the products of the petrochemical industrie-.,   ¡,'jri U-ulariy -.n 
intermediate products which require the existence ••!' r- -,• phi:• ti r--i f. o <: .: t v^.x 
structure.    The technical,  economic and  commercial u,- tervti.n   ••   ri.i.i./^ 
developed countries with the devel pine countries ir. * \.<   field   -J   •• .-•••'•"•»'•••» "•'l1- 
of the latter»s resources of petrochemical raw ...atr.r.nl:, a  'id e,,ai j.   e¡.    i> v* i   ji 
countries to establish viable industries    f adámate fl(' ' •»•*••    •'•'•' •      '•i'

1'- *'•' 
progress of industrialization in the devel-pin,   e .Latíalo,   will  enaLl<   •>'..<    • <. 
in due course an increasing proportion   A' th- ir.tenredi-itr   pr tr 
by their petrochemical industries,   in the r-arlier rtt.-'-    • 
these industries will have to rely to a  sub tent i.l <v.\>.u\.    a ••/> 
way,  the vicious circle of unecor. ).:.ic   sperati •:. a..d i i   ;. '     t: ,   1 
markets and lack of competitiveness   in    ui.::id<-  aar/.'f:   :•'•--<     : 
wouxd be overcome. 
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Another way   >ut    <f the dileruna might be  regional industrial integration 
whereby a  p •-lir.j:    1'  national merke te   >t' a Riven region would provide  for an 
adequate economic size  of production.    This  implies  in turn country specialization, 
each country being engaged  in e  line   >f production which is ;r,ost appropriate to 
it:: endewnent  in resource?.     Instead oí' each of the  countries producing on its 
,ivm n vide  range   >f products on an uneconomic  scale,   regional integration would 
provide f<<r a sound policy oí' industrialization of the raw naterial resources 
of  the region. 

May  I be allowed  to add, as a personal note,  that having been detached for 
some time by the United Nations as Adviser to His Excellency Mr. Ali Khani, 
Minister of Economy    f Iran, I have been in a particularly fortunate position 
to witness the efforts which are being made by the Government of Iran to further 
the industrial development of this country and,  in particular,  the development 
of a national petrochemical industry based on the oil and gas resources of the 
country.    A number of petrochemical projects are being studied at the present 
time by the Government in the context of the project of regional economic 
integration between Iran, Turkey and Pakistan,  which is now being actively pursued 
by the three countries concerned. 

Before concluding my statement I should like to convey, on behalf of the 
United Nations and the Centre for Industrial Development,  our sincere thanks to 
the Government of Iran for its generous co-operation in the organization of this 
Conference.    I would,   in particular, like to convey our thanks to the management 
and staff of the co-sponsoring organization in Iran, the National Iranian Oil 
Company, whose unstinting co-operation, generosity and highly efficient handling 
of the arrangements for tho Conference it is my duty and pleasure to acknowledge 
here.    I would also like to address our thanks to the members of the Iranian 
National Committee and other institutions which collaborated in the preparation 
of the Conference,    May I conclude by formulating the hope that the labours of 
thiu Conference will contribute materially to the cause of promoting the economic 
and social development of the poorer countries of the world. 
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Cl •Gin: .'tnt^ment  by His   rxecllency  Dr.   '.hi,   ud'j h:1      i.'l. 
f the C •nrertnce 

'ihr Pelr chemical C nference  convened  by the  Unite c; ió-.ti •-,:•   '..;•..• , ;,. i,  \-     ¡; 
concluded.     Th> se   ?f un \;ho  took part in the oeetirro durino   lit    Inrt   : ; . :.<-en 
deys  heve had a unique    -pportunity to exchano' ',   in -:. oto .OìKL-OO     !   rt'< ,   Iran.. 
and   cordial discussions,   our various experier¡ce and   tecum i \L  ..¡.. oleo.ot    ¡i l'iti,¡; 
to  the establishment and operation of petrochemical  indu.'trior..     I  .•';; ••• nvin.-iu 
that all participante  from the developing countries  have l-t nefi tel • -.:• i.:uot¡  o.; 
the   Iranian delegation from these discussions and  tnut the  latter haw  \---n     !' 
appreciable assistance in the future  implementati >n of the petrochemical  or. .jt-i-t :• 
which they envisage. 

The role and the magnitude of the petrochemical industrie;: in the: economy 
of the oil and gas producing countries has been ;;uffi«icutly underlined in the 
course of the discussions. Important plans and programmée for the development 
of petrochemical industries, production of chemlcnl fertilisers and 4 various 
byproducts of these industries are in the stage of study and in-plen^ntation 
in Iran. 

I have the hope that this distinguished gathering >f heads of indu-¡trU-u, 
of experts and of official representatives of various Governments- vh.> have- liad 
the opportunity of familiarising themselves with the problème; of the petro     •inieal 
industries in the developing countries, will kt*f»p up  chr '.-ontacts estuhLishc-d :•-•• 
that these countries will benefit from the co-ope rati-n of the industrialized 
countries in the ertablishnerit of their industries. 

I regret that other commitment?, have unfortunnt :.y preventfd me from 
attending all the sessions   >f this Conference.     Hoi.-ovor, I followed the 
deliberations of thin Conference with considerable attention.     In thj :•. connexion, 
I am happy to be able to expresa my thanks to our Vice-chairmen, 
Messrs. Vojno Dizdar,  Carlos Vanrell,  mustapha  iala,  Ahmed Abdul-Rahman Rifai 
and Hanjit Rai bahl,  for the excellent manner in which they hove presided ar.d 
conducted the discussions.    T am particularly ¿rateful t, Mr.  Lurie .'»ml other 
members of the secretariat of the Conference,  wh^ce uni'Vrrettable service::  have- 
contributed to the success of this Conference. 

I should also like to express the hope that you will have the ¡pportan'ty 
of revi citing our country and renewing the friendly contact:; which you have so 
firmly established here. 
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