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of aszsistonce that UNIDO gan offer to this country hod been indicated.
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To ve edle o achi.ve *lis, o poilcy of forriiian of joan' veatures wizh
foreign par.rera Laving the necescary technicel and fiacncinl gwalifico
and cccess to vorieons narkcts of %he rtegion er ke world had buua pucpied,

Iran's leoo] marked potential ard Iren's rovenrs de gesprophical preii-
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CUCT Al VY

mity in potent:izal forcign markete cast of
pursonnel, infrosiruciurz, sulicble Foed stecis, ccencalc ond finapeiod steadi-
¥, eteo wers fhe rain roneon for adonting the policy stoio nnove,

The wwartlohility of many advontares end tencfiis o puteniicd investorg
nos accelernated the imploscntatior of the joliey sdopret.  Jorv of ihese 2d=
ventages ond Tonefits were as follows:

- the Law of 4h. Atsrzacticn end Protiecticn of Foreign Conital;
- the act conceraing the Development of Potrochem:ical Twiuciries idn Ireng

« the Dircot Trxatzon Act;

- exemption frem z2ll custen duties, toxes and other charges aid paynents

on ¢1l importc recuired for the conatructiorn aid opuraticn of the complex

- Ifree convertibility nrd transrer of local currercies oad Jerelgn @x-—
changes of
in Iran and abroad:

~ ASSUrENCE 0L \lle sUf ply vl wau McooolL oIy TR mnicrinle ta fhe anint
vontures;

- gpoeizl previgions gaving the joint venture the right to cenduct and
manzge all precduction, iransportztion and other ozerations of the
complex; '

Ny

financing of the projects which waa dene with the help of Iranian

Government through its agency called Plan Grgonization.
Iran hrd successrully esiadlishsd and completed three potrochenical come

-

plexes within & span 6f ‘Lice years using *he roliey described cbove. The
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UNIDO assistance eXpected

Yo
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- to draw up -~ rorket rlan for future dcvelopment of pe trochemical ind
strics by carry:ng cus nati1onsl peirochenical indu iries survey in Indonesia
(preferably as soon o sessible);

- inVeslnent pronotion 1u petrochenical isrdustrics cmong notential inve-
Blors;

rd preject cvainationc.

2

— troaning of cxperis in pri—investment gtudies

MALAYSTA

Proegent posiiion

e recovery of sulghur and its atilization in the manuiucturs of gulphuric
peid, cmmonium sulphate fortilizers ol synthotic detergenit wid already b
gxisiunce.

Similarly tho wonuracture of ammcnia, niiric acid and ni*rogencug rerti-—
jimere Jrom row metociols of potroloum courses hed alzo beon estanlisicd.

Prospects of duvelepment

~

The petrochonical moautctureres 0L sertoll, vorieties of carbon dinek,
plastics, syntartic anlenives Soo Laloys:ints expomiing plovocd rndustry, aliyl
aryl hydrooarsong, sy lene and othylons coulil 10, L QCCUTRTL LY
at this st ge. Dotclled 3UIVEYS WiTo Gocesoary on the rogsitle growth of I
dusirics thot wiil be rconsunsers OF taf above c.acmicols. Terhaps & cemrlote
feasitility stuzy nocdel to Le enoortelen 1 colisbvorntion wilL mOn L ohal Nghe !

experts beiore consrete SLOpS W.TC s-%sn to advonce dhn retrechcricdl  1aQUSITY .

PAKISTAN
Potrocionicnl 1niastry hod ornly mode o begianing. The exlstiing copncity

wes limited to ane sm:ll FVC plont h~ged on imrorted coleiun carvide, cne poly-—

ethylene p!'-nt boged on irdigenous nolosues and WO uren roermaldenyde plonts

o

ased on indigenous wrea ord ingortod forrnlder sde.

Proven gos rooorves were 15 million CuLole feal 1N wed o tana3Vail Lol 1c
million cubie fivt 1r Last P2hisina. Grs had so rar peen uscd only to make ni-
trogenous furtiliz.oro and of cacl Tor power gerercticn., In Fast Pekistan, o
scheme couting USHoCC millron for nnking peor year pvc (5C,C0C tons), aovylo—
nitrile stopic (12,°0C tons), acryloritrile filoment (4,00 tone )y, volymihyiz.

me.thacrylate (4,00C tors), coustic sodn (42,000 tons}, blenching powder
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AZERBATJAY SOVIET SCCIALIST REPUBLIC (AzS3R)

The foundation ¢l the petrechenical indus try of lzerbaljan wos 12id in
the 1530'c. Oxtenaive develarment of petrochemical science and irdusiry happencd

in the 1950 -1660'=. Tre necessity for the constructlion of irniticl crude oil

distill tion units howing a capdciiy 9 < 4 to 10 million tons peT youlr nod ozen
shown a2t the cnly way so that ~11 the main succceding zotrochenical nroces-

ses be supplied with raw matericls.

During the last iwo decoces, cxternive invesiigations inte the vrelysis of
oil o sasinghend goses, middle ard hesvy penroleun
digtilictes nad been conducted; 2 new impreved pyralys:is teshwnolsy as wa2ll as
new integrated scheme for the utiiizatien of w1l pyrolysis prc
elaborated. The reaults of thesc inves tigntions hnad found wide conmercial
applicciion.

fhe tecnnology for the production of hiigh-purity ethylens ord protylene

had toen develeoped; on the dasie of thicse products large~scele processes ~imed

at the production ~f po . ymeTe and other wvaiuveble reimoehomicnl —roducts nnd toen
elaborated, for irnstunce, 2irect etlylene ‘rx;,'dr:*.ticr:.

Impertant studies nag becn performed in Azzrozljon aimed ob furiber deve-
lopment of the symthetic rubber irdustry {yrodustion of buindienc and 1soprene
by cotalytic deliydrogenntion of oil Processing Eascs, development of the techne-
logy for etlylune-tror,lene rubber production, elaboraticn o1 cxidzative dehydro-
genation pI‘OCuS‘;‘.‘,&S).

Azerbaizan's scientiste had ca rried out interesting im seetigotiens on
hydrccerbon cxidatron and oxidative ammonolysis (rroductiicn ol corolein, meleic
and phtnalic anhycdrides, ethylene and profylene cxides, =cryloniiri 1lec etc).

Tre prodguctien of chioro—orgenic compoundy rroved to be onc ot the key
trends 1n Azer ol an’s peilrochemivel LaaGoiIy.

Ore of the now trendz in the works of & tzerbzizan's ccientlsts 4wns to obtain
polymcric raterials (elaboration of o new original technolegy for polycthylene

production using oxidation c:.talysts).

CZLCHOSLOVAF TA

Tre first petrochemical produciion wWos started in 1561 alfter the large—

gcale import of crude oil Trom the USSR .sterted. *At %he present time, crude

oil and naturcl gos coming oy pipeline provides the rau noter:al bagis ror the
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petrochemical indusiry.

The product.con of podrechnnionts in Soars wos diriied jate mhvog
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cessing developnent Yod been achiioved

polystyrene.

FOLALD

The utilization of petrocheracal
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and scetylene hed been built. Due tc the invesiment already Tini shed and in
the course of bringing n gtream the productiorn would attzin 7,020 tong/day in
1973,

On the crude oil basis, the refining and petrocuzmical processes rad beor
develcred.

Relinery capacity had risen to 7 willion tons/y::r ir 1660 znd would ottain
a forcseen lzvel of 13,5 million tons/yuar rerore 1970
Tue Tirat small pilant for naphtha SteamsTacking wos pri into cueraticen in
1667 ard the preduczion of molyetiyylene, «ibyibenzone, cuie.e Pheol and ace-

The xylenes from the pl tformswere utilized fer +he manulacture of DI fer
productiion of polycster fibres.

Cnn the turn of 1970/19”1 ihe production ¢I basic olefirs would reach only
100,000 tons/yzar of ctlylene cnd 50-6G,CCO tons/ysar of Drepylene. The rro-
duction of butadicre would be of 7C-75,C00 tcns/yeur (moialy Srem Hopdrny'c (00

€55 )

I *he next Tave year plen afler 1970, o onew srenmeorascine Dlont of o
cavacity of 200-305,000 tong/year of ounylenc el 10 oe erected.  Afer 175
a sccond cracking plant of the same capaciiy.

In the planncd develcpment cf petrociwrical preosucts the apiority weoul? b
given *to polyclefine plostics, syntretic fitres, vericus resins and new iiinds

£ synthetic rubber.

ROMARTA

Tr. geoordeonce with the twe rew mater: 4) sources, meibhanc and pctrcleum

producis, one can aistinguish i1 the peirccis industry of she Romaaizn

Sociclist Repudlic (RSR) two uzin lines of dev

©
—
(o]
'3
B
]
-

chenical faciories uillising moetiiang 28 rov meterial, while the other on2 oS
L 1
DABEA ON TaW fiui flwis iafi poircloun rofan rier,

The production of cnmmenia, vinvl culoride, triciiloroecthylone, 2cctic acid

butano, vinyl wcchate and its polym.rs Wore based ou netionc,

The reclin.Ty g6 was utllized For the nanufacture of 1s proetylbenasse, n=
termedinte for the preduciion of phengleacctone and a7 synihetic rubber, "nd rer
pyrolysis for tue¢ pro oduction of ethylene ani proypy slene of nign purity whico ..

then trensformed into volyethylene, etnylenc oxide, glycols ard vhenol

e
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tons/ycar, polystyrenc unit 35,000 tonS/ym::,'

33,5C0 tons/ye:‘ 7 SBR unit 35,000 tons/year; C37 un

nitrile unit 10,0C0 or 20C,000 tons/yca:'; carrol-

polyrropylene unit 15,0CC to u/:,"" and L35 un.

1 !

In order®™ meet the ingreasing demand of Turiiasl nocked Ty the years, a }
second complex in Turkey paral’cl with Yarriisa oomp'on all hovre 0 Se con )
structcd. The lecation of the sesond corniex vuald bl orma oo i vieuld b=
compl.ted Ly the ond of 1975, The units of rruir o e time on fhlloun:

Pinal produ~t unit - poiycthylerne unit (D) 45,000 o /ey wolyeth lens
enit (3D) 30,000 cons/yznr- polypropylcne unit 25,700 tonzyrunry FVC 65,000
tona/ cary othvlernc oxide 44,000 torﬂ/;/ur; UL L syee 30,000 e :;‘/l:.;r;
TEA 2,000 tona/y_-r; DET 4G,000 tons/ycar 2 d pothiaT s anky doide 23,000 t')ns/
year. In*crmedinte uniis - raphtha s% om soack .o 662,000 e "t/;\,; o (naphtha)
chlorine A2 4500 o/yeary VOIT 94,500 :zn*,’q et 2€.07C tfa:‘:/,‘,'uo.r.
Aromatic seporetion - P-xyicne 27,020 Larg Sy ary Ceennions 27,700 ,:r;ﬁ/'yea:' ani
beuzens 57,800 tong/yeur.

YUGOSLAVIA

This bricl poper describad ihe [ rociua® U Lo L Lntl cio.f lowa industey
in Yugoslavia.

In relation to developed countries, Yugzoslew ™ o oergracs eacnical ircustry
vore all the characterissica of *he initinl acvelopawnt gingt ol complaX technoe
logy incorporated 1n the ecconomic structuve ol & develeziny coun LI e

Hith o limited market, without stron . coitirc o, dith <o =hotr and Key
equipment dependent cn outside sources, withouy rafiicisn. carzwal avallisble,
the organic canewical industry naturelly dif<ero Onin ool o industiries
in the developed countrics,

Within tne organic cherical indwsizy ~n .02 Liee el froduciadn
of the following wis now being realized: ponc 1o, such s poil cthylene cog,
polysiyrene,poiyvinyl chloride, pheno-ord zmins-»lacis, rvolyesters; synthetic
fibres, such as polyacrylic and polynmite; org:ile coowicals fethanol, for-
maldehvde, cthylbenzene, siyrene, virsiciloride, ... .tone, jLerd?l, dodecyl cen-
ze¢ne, phthalic anhydride, cth -lene ard sim_ior. i

A1l the initial dovelopment problome <€ crgaiie ciealeal Liwuw 77 1k
Yugoslovia arose frem ithe fact thad the pric.s o tue oreanic clumenal preducts 4

1D/HG. 34/ €O
f’-\é‘—e 26

. .
sxtinction unit
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pi Ll
. Iraq did not yet have a petfochemical industry (cxeept a feriilizer
plant of 1°0,000 tons/year :mder consiri ctionY, but st vas <n the threshtold
of developnent in this sector, fuidelinns for deve.opasnt dad hoen '
guggested in sofne reportes grepared by somo menaul
the last few years, These reports wirs rtuegicza hut no
were reached. Thoy dealt with the coosibilit, of an tnrlishaiug pernsos
chemical industrics suen &3 DL
syrithetic detcrgents and carpon wlock.

The reed for building petrochoml nn oindusdriss w0l tooome imporiant
and wagrnt becad of the sentinucusly growing demand foT 1heon
peiro . pIoAulto and because of the abundnnce of light d:svillstes

and nasural gas and rceiirery guses which rcould »e viilized for such

- ... < ) ; T 4 e e -~ ' ~ e e
The most foncible of petrochemicalo infunililes 21t 3onid bo build

s " - T o R { Y
in Irag were low density nolyethylens ant po Yyviryl cniorlcs TVC)

o - RN . - - < ~ 1
bacauss 1nis noterial wis ZUodIng o5 e e ol pato o an Sohire and 1t
- . . . . T v e /
wag expentod o reasn gl . kit figare In IS Labouy 10,000 ‘wz:s:/_'.'c".:‘).

ordinated prazect, 1f possidle, w
large encugn in ozpasity for ot leost Sha AraDn oolmon NArHe . Lo hein;
m

IR et & Bl Ve

gericuuly considered. The igportonce oo LL100 21ds iy, thie resDeCct WS
<

emphasized +5 help bring about this industrey or the arab mirxed.

The petrochemical indusury wis praztically non-xistent in Lepanon
and there were no firm projects in the imawoaicte faturc.,  TWo questions were
thus roised: is there any chance th2t sush 2r industry conld bo cstablished
in the rear DMuey o wiid cart conld Tohanon play in *he development of
an Areb e srochemical indusiry.

Recatse of <he insids limited market and considering the sources of
erude nil and naturel gas, the lebanese pe trocremical indusiry could nol
develop sutside an ir2b developrent plan, Tacilitice wered high scienti.ic
and technical potential, low cost utilitics and stote encouragemnents,

Hirdrences werc: shortage of feedstocks ir the sutput of actuzl refineries
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other pertinent ccorumic ihdicators considering that much of this growth

was due to thc substitution »f import=z.

The next five years appearcd more promisiug
J ¥ g

issucd potrochcmical decrec (Ko, 4271/69) wi

egteblished prices
equal to thosc ure

local producticn to compete, by V975 /76, with

20 to 40 pcr cernct,

f cnly

By
natural gos.

The main

T i

faces, arc: co

the relative small isolated geogrophicnl

problems reo:l
significan® natural

plasatics.

BOLIVIa

In the development of its

materixla especia
agrenment (Gelivie,
‘he re

)

litien of Holivia,

for teed

oI

restralr
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Viiiing on

1973, Argertiina eupecis b

thiz

15 that

te eco

ting from the

urce

lembia, Chale arni foru) to pic

gaonal inlusiry are important fnotors

The cher

stocis to be

related to

surpl

:}".U .LL¢ terna

wCHod

gty

be

o}

irdustry hxz o sclid
ithe development of
nomy of scale ond idle
ly morket;

aubstituticn o1 cotion,

iich, nnongpot other
tironal markot
cF
gc lf—gufficient ‘n pe'releum and

[T

cnpacity resul

1
ceocrtod products with duties

TLCC D

W %0 sithnd on.

+Yc petrochemical industry

ting froo

ceancmic agd politirad

wool, nand lcather,

irdustriee for the synthetic fibres and

tural gas ard the *ttoinment of

arteriatic

petrochemical industry

close to crystallizing its first petrochemical progectn.  Attrac

pronleng of the

Boiivis was very
tive Tow
an Andecan region

n more efficiently

‘n materinlizing 4he Fossibi-
fo]

leas developed

countring ord ine peculiar transportiation problem 0f Bolivia were the

main problems o be overcaie.

project was

were present for

BRAZIL

The parpose of the paper was
of the Brazilian conswmptiion,

petroleuwn raw materials ana of natural gas, o8 well ap of dasic petrocncm eal

sroducts,

directed to

the

oduction

An anmoniun
intcrnal

1

tawards tht veglinida

both orescnt

niirate foertilizer—esplosive
mairket, while varicus alternatives

market,

to give an idea of the order of magnitude

and in the near fuuwre, of

As of 1965, severzl incentives were created in Drazil for the ehemical
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and 1968 and it is expectod that tLis rote of incroase will be maintained
to 1973, Thig weould mean - congumptic v of plrotice Ly 107 of o7 kg per
capita.

Various erganizationa hizd been study g ont piunnieg 44, cevelopment
of peiroctionicnls as o whole. Thic hod ied to o complex rod vnder
construction at the Jin Vincent. refanory 1t Dones Bolagin W0 0. Thiz
plant, belonging o FalieflePe, would nive 2 cupnsliy of 0,000 t(;ns/y{:u.z‘
of ethyleue, 49,000 <o SO 000 Tﬁnﬁ/yn.f B opror ke o L, W00 teneg/yed
of tutadiene, 1L 1a exrccind - W oon atreoas enrly 1870, The nthvylenc o wL
would be uscd o the shicr row mat il .or the produotion of vanyl
chloride, polyethylene and vinyl aceinto. LU WS boped 1o nave e firat
w0 with copesitics of 15,000 and 20,060 tons/y o reapectively on stroom
by the latter pirt of 1970, To provide tne shiorine, o chlorine ~aurtic
goda plant wns to be inntalled in the sooe nroo, he stovt oporating in 1972,

The canstic soie wouid be used for rayoen, collouhitie, 5000, det

M

=P gonts,

«

toxtile wrd celiilog ., The chlcir., wonld hovo Laiitlonal uses in
celluloss, irinkimg witer and alrerang GoT AV LrdE .
Further 14 was pisnncd to produce vyl acetatn £remouthyiene and

acetic 1cid ‘n guuptitren of 19,000 o DOLO0 s tonsfyoar, hlghor & ¢crhols by

o

the oxo proce.o from propylene ool YT taEDT 0 TS (w20 10 20,000 'tcns/yea'."
of n-butanol and 2« thyl hesmnel).

ENAGE. nlgo erviaaged the Sep 0T o1 antusnl gos Sn the lagellen
arce with the production from 1t of vnnonis. ond metharcel.

An aromatice plint was not yot thougsnt Justitfizd, Folyester cnips
will hewever b made Srom amported dimethri wreuhthelate. an alkylete

plant for the manuficy furing of dutersmis il wmasitly a plant for phthoiie

-4

anhydrile wouid cone Litor.

The quesiion of the supdly of experts and EEOMNT LOZLE oy WA ligcuzced.
Much of the dovelopment would have to take ploce ac o rosuly of imported
kncw=how.

Raw material could largely be obtained frem cxisting »ofinerics,
coupled with plnnncd extensions, thoir copasities nd presont output heing
given,

The development plans were then sured up and a table given




;
vhewing the SRS EIRE : = it ten of
g cowming on shreiiia
T N
oAl
LA . ~ 2 3
Lok w b SR OT " : 5

uropesly o Lo b foal vt S Sy
i ema onloar Doy 1T e
entoruryos,

SURET RN YRR A I B .
parvicizninrg e, o ' : s

1«}' Yoo o T e e g T o PO ’ : g B IS SR A

i [ PRI o .
LB SCA U A N UEES SUNEIN IS BRI LIR & HT I

oun wechpclocioe, Witk marie eneis : : ot ) ERRE
FUTNTO PIOG
LS-LIER S AN At
3 VTR Bt O T S I S AUCTI TSP TS g
3 wany deno oy s : oy :
DY OONS e BT e DR

3 el . vk
gl S ' . »
5 ; . .
S e L F AN
. ‘
3 1 - vy b ST )
~ i i b »

. ¥ T Fd [ R S oy :
oeablianme P I ; . o
chimioan., N Loy s ‘ . ; ;- ot
, ST S PO, .y N
Qez Ve ani e L ! R ! ! . ‘ v [N S AU 4
- -~ B - ~ 3 e P %
3f toe petvocnorooont oandusnivy o Lno U : NS
—irtwt-ll‘;wt' sy - s Y PR SR ; »

5taAli2taen [NV AD SRS B A U R S Sy ! FLOI
for *trg toval cavect e TR o s
" braoReme i PR T E §
peLror Y [ PR i
C o topy v y

O L H S SO U o v ’ Tl
anothor has Looon goovoiad oy o '

.

] The pre eIV TR TTRNNE s B EE :x Vo

Y ex L RN TR PO 3 a4 g e . - - . L
stepvize pel yehemical deverota i ! e : FETE AN ARV S '.{L'/
- b - . e - T 3




.

petrochemical core facilities. At the present time,

materiale end irtcrmediates were odelng exprr tea but Lo
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The cconcaae develotment of Trinidoa

tpe growth of the powelewn produstion mid vellnivg D0URO
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lacked an approcishle domestis market oo tht the

chemicals was dedicated almest exclusively 3o 1he
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Ex-patricte joint ventures
a, Colomblz
i) caprﬁlactam 14,500 m.tons/yccr
ii) ferzilizers 142,000 m.tons/yunr
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In the light of reccnt ovents, 1t may b: aseuncd that Latin Avirica's
petrochemic1l induzir~ vas rezcning a somewhat critical stege of 1ts fcvolop—

ment, inuz-riuch an i1 WA Seginaing 1o bo 4 fented by noticonal nand regien

€1

circunutinees conneciol Wi antegr tion ani competition. Lo sadestirial

-

developmen  policics ndepted n coch countro o in velation e Ui dnmeotic,
regional or wWorll mark cto and thz cheractoriotics of thc .xisting vetrocherical
ipdustry wonla deiermine wiother Lotin Americe will oo
ally high level o in th produc.ion of ratrochomicais. Oraapizations hove
already b:or cet up {or 6 inteprntion of orkoer, o teoss oi tht nuhregionzl
level, cnd Tor come prodiucts rarkel inte~rotion hat Leoa g%ing CO for many
years. The integration »f production ir indala tebly o raticacl motand of
deviloping certain 1iGusiries - particuiarly pvru‘oc;m:r.ncs;ls - nn o oneale walcen
would todiy be technologicnlly and ccencmicsiis w ss11fi74,. From the cnsracter-

i3tics of sowe nlints now wno T conotruction, tona s b STSUN L et the Jetro--

chemical 1adussry hoo alroads recched thie critiotl LGS Of inv.epmiat.
Tn =spite ot thense nroblinmy, 1T 17 sntraipo ted et thoe roune. inm copacity
of basic roirorienicnls, INCIWANE ATTORLY, 1L ponch 404 milldien Lennsyoid

in 1975, of wiich apoul 1.2 million o'::/ oy willl Se ethylens oni S0, 0 tons

year propylone.

KO AL 2 I0A

Criginally ‘ie lorth Anoricon cynthetic orgunic chenical induciry wos
based on cual tar and dirtillat.z for aromatics and on weod disuiillates znd
fermentaticn for zliphntic COLPOUNGE .

Acetylone woo avilebic from caleinm ciarbids n~ad the ~dvent ol er cking ir
the oil r fining industry made olefing avarlotle so that in the yo:Ts berore
World .or IT there uss a changeover 10 fheoe paterloln oo the nterthog DUInRG
for olaiphatin ciemicalo. Irmcdiasely after the non, gupplios fron rofineries
began to be supplemerind by crocking naMurti oo ard, a2 tue andnotry gred up
alongeide the oil r fwmng indvatry, the chemicn) anG 21l companies o gan in
intcgrate their oparttion” Lo wnke che nmont efficient wne of the oo and
liquid streans cvalable.

Attenpts u.re mode Lo mutline the grouth mrd th changes which will L.xe
place in the llorth american petrochemical inductry up 16 1980. This i mainly

the U3 inductry since the Cun disn and Nexicon facilities are only a gmal’ par?
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manulr cture. Thc quality of market studies undertazker by developing countiries

q
hae improved vastly. Hewever, assistance is oftuin required in cidying oxport

merkets for retrochimical products copecicily for filrica+t:d articles Tor

vaich export rorxets may be more pronizing ond oubsicatinlle rore remucerative

1
to ideniify jush vt can be seld znd vhers and now in devilon oocout?d markey
gtrategy to pausirete and held export markots,

Developirs ccvnrics hur bozun 4 proprre soimd Seacibilivy raporis Lusang
rmodern techniguos of cesremic ond fincncin] antlivoe:. Moo 1o now meoun ohout
petrochemicel procenzes and their p lotive zeencuiis morits oo ihal soweral
diveleping comtrios are row in o bettor positicn %o sclest preducis ond

proeczses. However, a rc=2l need is felt for ihe reguler publication of detailed

informaiion on procczses aveilable i othur covntries, nimes o7 nmaces

' Jeo W

+

licensors and plants build elseuh

9]

1 rooin ihe world vsang therc proceszez.  Thig
Will greatly assict developing covanirias in inking cdvarioes 91 the competitive
aituation nroevailing in dzveloped c~w. ~ien in v omcet 4o surshore of
techuology, znt thus be abl: to neostizte thn Lurchaoe of tarcinnlosy on
reagonoble ti.rms,

A numbur o prec2sc licensors from dovelovns 4 coin »rog contiave 4o inwose
conditions reciricting the frecdom o0 the licence o cxpert products monu~
faciured on tho bosis of their proceszes., This acie oo 2 piruicularly severe
constraint cn the rapid development of peirochonaccl maruiacture in “oveloping
countries 2nd the hited Nations corgonizations; could render volvable acgilstonee
to devcloping couwrnrices in studying vow cuch process liconcors can be
persucded to cliwinnte these rectric:ions.

Several duveloping covniries hove purchas.d plants whiel. are unoble to
operate at design cupocity winea the busic desp - waes often foulty nd mors
often badly adapicd te locnl raw motericls, oparcting ek1lls and oTner relevant
local condiviens. The importence of aroper pres.ration or bid docwrents which
would take into ~coovnt imporiant loczl conditions vom enmhenized,  fome
developing countiries have reached the of o of preporing bid documents theone
selves and they as well as U crgnnizations couid help other ceveloping
countries to reach this etage guickly.

Heny developing countrivs face an scuie ~hertage of foreign surrcncy

which scverly irhibits the rapid devolepmeni of the potrochemical indust. y ~ven
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Knowledge anc brsic acien%ific rnderstanding of the technology utilized in
requirced to adept what 1s purchased 4o leenl conditicons -ri-ing frow such catters
ag oeper ticnomd neint nonce feothodn, cpecitficaticons AL loonl e mntericd nad
equiprnent ~and utilizosicon of by-products. Continoing techaolozicel Czvelopnernt
is required o obvaiate obrolesc nec aw. fvrther purchnge of ov.rs oo cosist-neo

at nigh cost #hich further arfects the alrandy 268vir ¢ forclgl CUrrency situn—
rion. Thic oduptation npd techneloanert develop . ot necensiviates the establisn-
ment of domer .ic rescarch cnd develepmeat freilities at ar ecrly stage i the
comnencement of notrochomical manuvfoctire ond United lotiens crgromrzntions
should etudy how they will be oble to rszist developing couniries in such
aefforte.,

Substantial cost reauctions con be nchioved i developing counirizs by
cutting down thi geszation porisd of petrcchemical projucts which in still high
and much Tonger than in dov.loped coun ries. There are ceveral nvell-developed
toechnigues which con help 1r this and cxparts for this could be made cvailable
by Unitzd Naticns ~rgonizotions,

Studies carried o2t recently by United Laticns Econcomic Cemmirgsisns indi-
cate that ther: ~ould be tanzidble advantoge. in rogional co-operation 1n joint
ventures bo.tweon remior countries. lLuch doteilec work is mtill requirid in pro-
pering detriled projuct roports; cnd fincing: cccepiable colutions Lo a2 mumber of
complicatod problom. snch 2~ atterns of ewnerchip mueagement, offtoke cgree-
ments, toriffs, ~n nossidbly trade balanceco.

Attenticn wrs drown te past resoluticar in United daticns discussions and
mectings that developed coun'ries should lewer tarir®s 7o oncourcle imports
from develeping countrict,Thin would certainly wseist developiug cowntries in
increasing it sicos 99 achieve vaable producticon nlents. Thoere was seneral
concern ameny eV INpLus couniriey Lhii Cunsulnials 1o cuonoliie Jovelopmeint
inhibited the crection of vianble units at nn corly dete and that, in fact,
the megnitude of dirTference between teviloped couniries and the duveloping

countries continues to inecr-.age,
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by butadiene extracteld from the 04 mixture obicainad from tas nculy crected
ethylene uni . ‘'he progrest 1in 04 frraciion wepari.lion hos highlighted. The
advances in butadienc cxtrnction by differ .nt ~alvente mainly H-methyl
pyrollidin: ~nd iaobutylene exiraction by culphnric S0 Were highlight.d.
New metinods werc “rosented for the por 1ble cirect nelymerization of" the

olefinic ~ud dinlefinic component: contrinced in ihe putidione butvlene froctien

eventually suitable fapr the ~pplic~tion 1n Jev lopangs counirl.s. The chemical :
processing of the rert of Cdnf_actinn ~rter extroction of butadiene and 150~ y

butylene 1: on imprriant cte to the £l uwntlazz.ion of all by-products frem
L]

the olefin planrts.

Advancas iu o cetylene and etlivlenc production by entothermic high

temperoture NN PUINR &Y realizsew on “he principle of autothormic oxidction.

i

The cdevelopmant in thi~ Tield iz concentrited on the quentions of using
full ronge cride 0il on o rou notorial shich 1.0 principally nosaible in the %
cace of antuihurnic oxidi.bion procaises. The nbove men oion 0 prosestes . are f
reculiing mainly 1n ~cetylene and ethylenc produciion oo hasie int.rmediates i
for downstrerm pTACESSCH. The rocessey 21 inpertant not enlv rron the point %

of vicw ol the por.nibility to wo. crude o1l withcut wralivirory primaery ro-

fining but al» they giv. othor rang.o of intarmedinten.  Thooo 1w irporiant

§

jov
o
a
[hed

mainly for the proluction of ~cetvicne, which cni reploce the corhide Joety

and ceteblish o cheaper acetylenc roi naterinl busis

in existing procer’s un s
for the nlonts, uhere the replocement b the olelfins 1u not ;nssible or &
corresponding procans ie a0t yet availcble.

For the yreduction of nceirlene tegether wih on eveotand nroductilon of
ethylene, the process n{ T - developed oy v yrbwerke Hoech't and the 2ccfylencg
production proCeracs developed by BALJF ore At present the rost importont es.
The new:r Drocess OLING the ~mbmergod burners, Cevms VLIY ProgIessive.

The proce: St reechod the totnl yrelas of 4C er cent of UQ*fT"CLiQn frem

the yprimary crude.

The dovelnpm.nt voTK Wil orifinzlly initinted by the existing shortr’e
in refinery interncdiaten sspeeinlly in G, Todoy the roecosut ors im -
portani from the pol.t of vieu that Lhey ere tble to mrece’s the basic ToAro-
chemical int.rmediater {row crvde oil without the nrimary r.fining ano 7 om

the point of view of production of petrochemlcal ncetylenc,
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acctylene to cthylene feenr tock Af4or ultoble procetses TED developed. llaw
aspects in botn coetaldelide rone oy Tne TLeh DEOoL . 1N AXYEen N WO
gte, procesg voing mar ne an nridotion agont GovE crecuntids

The olefin: e oxi1?iZod b coolinaaur o (prlindrrm snleride) in

~

cqueovs solvtion with reductyon o0 the paloeou it : Stiie Lhe
palladivm metal 1s egein conv rted 1nto pallodim cnirride by cupric chicrice
Wwith redvctior. of the cupric chloride to cuvnron chkloride. The cupreous clloride
in oxidized n~ooin by oxyeen to the cuprac chlerio. Tyyothe cangie Ctige
orocea ethylene and oXygen AT parsed intc o v rtiod re.cLor Con TARING
cataly % zorution, ropencroiion of +he ontalysto odang JRRSEETY ~ontinugunlye.
In the two stage nrogces: air is veed do regensrote e crt Ll o n & copernte
reactor ~.nd tin oxidaiion of tthylene cerried ot wW.th Mir.

The aldehyde procers haod alre-dy resens the L.o? r1llicn tono totnl
carecity.
Vinylacetate

The rocent trend o etiylene ot o b s1€ rw @moterinl has lod to the
developm:nt ot cynthetic method bored oa ethvlene,ccotic acid Tna OXJELD.

In the Hovchut metho:, tue prlledyra 1o a~tol tic roote is used by
which acetaldohyde 1o obt~ined ¢ 0 7 CO-ITOCLTL, nthylen. ~na oxXygen e
recct. d at 120-130¢ C at n prossure Ay 10=AC ol in the precence of th:
cotalret dicgolved in aqu.ous acetic o1’

1. the Nayer wethoa, ethylene ~nd ox gan I roeyciod through & vilbor—

igor in which they nick up Arptic seid vopeour, Froch oxnpsen iz odded ~aa the

e A2 Ly : ,
ganscous mixtur. prooed 2t 140-2507C and =10 ntmogyp over o m.tallie noble

met~l catalyut. The tot~l caporitics of opers ng ot te or ander coneiruc..en

N ~r /
are more than 09,200 tons/vear.




[

F

s
"

apt +

v

N

LR o

-
v

=

4

N

-

-4




In 1,0C0 ton::
1950 19565 1970
USA 1,562 2,650 3,600
EEC : 606 1,15 1,910
Japan - 387 80 Hae
The mejor consumirs of btenzcne onow atyroerc, “henol ond cycloaixnne. A

gimilar table for consumption figures for ortho oou poror len.. arel

Ortho Py
orean P SIS
1965 LGTC 1065 LY
P —— —— - i map—

UZA 50 200 15U 500
E:C 140 350 120 401,

1

Orthoxylore is moinly uvoed fop the rordun, on ot ol thnlin anhydride and

paraxylene for polysster fibrus.
Aromatics from netroleum cre ~rcducca by tuo main routes. The first i oy

Tl

catal/tic reforming or suitoble nanhtha,  Thin Teocers 17 2l ¢ keing uced to
produce high octune smeeline,  The second 1w 208 7 hy—product in the pyrolveis
gasoline obi~ined 1n the heom arncking of noph

Catalytic roformin; foveers o lemor mrn pyreLnTaT gL Tane Leondy to contalin
more benzenes The lntter also contian® Aletine and dielefin wnich mest be
catalytically hydropenatel Le Sore cmirachion o6 Lind plIi.
i3 not a rasicfctory wotihon ot separt isn dus to formotion of azcGLropeTt,.
Jolvent extroction Lo howev.r winwely procin 4. The pinoipol wolvents ured
are ethylene siyeol, sulpheloae nnd o metkyl  corrolidene il to olerser extent
dimethyl sulphoxide and formy) morpholine.

Ascumins . S0 per cent aremttic cent.nioin the inpu., -~ oculpheoinne can
extract 99 cer eont of the benzenc, G8 per cent of the toluenc ond G6 per cent

1.

of the xylenc. 3eurene toluene snd the thre: xvloner together oan te reociily

. . N - - lvlw
separated by fraction:iion; ethylbonzenc {h.n. 13¢.0°C) zno arthox-lene

O
+
o]
(o]
3
i
ct
-
o

(h.p. ]AA.dQC\ s n be cenars o from metne Coperexylons s by superfra
but the boiling points ot the liotter twe Teduc i (135.17C Ta 135‘3%UC TP -
tivelv) are .oo closc.

Parnxylenc ¢on be separe.ed by [recurs out Tut onl “bont half o th:o
QONPOund cin be cepercled in oocangle LS. oo restdar o therorore
1somerized by o cotalytic process VoIng, el Yie metalt oo aliene bolaanan

catalyct, Hydrogen ic nceded with the fir-t cat-lyst te rroven® depositior
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fies. urit. .cr th. production of arcmatics arc peing broucht on stroam

-

mt frcoa.nt Tl VS ig *h. doveloped couriries. T4 iy believed that pre-

duction unr =ow cporating LV 30Mme N0 per cernt caracaly i JLA udd iTom

Lo tipe heete b T n h Soare

S
thot i G0 (il Cwerto baee) wWild

e P . .
Betweon 0 s ted oo w0 m brion

) - - -~ h o . PRRCIS
canpacl ./ o DIURTL G minht o haon e vl

“ghoull _soued D om. Plaen 0w A

in the Wod .y b b aion S Germany Thd 20
Hork 1s g0 v 1f L USA to devel
tion uf n~onl, prelinienny 1,3ultg SIOW A
than ko Looate Yor eoviontitanl F}l rreo

M. -7 r1.coso b hns oeen develop
in Wydrogenntior o0 palvorizer coal 0la

(s;mzluf S, e el bl operan on)s

5, boae sdyocoer o downs it ol o

Lome 4w Loni.oobowors ho bern §0LLE
intermecin .2

oW pooesess for the nrodrotion of
bod in wWhiool pacnolo maw e ioier ST conds
resing W oo stoarn s arioves. igh jud

with 1. .51c by To.aucsy JOXMc.ion the

r

Pl

o~

prece. oot Sentrranun acd duc b be:tiox
recyclod.

O phienviol vropnie L8 ¢ C L or e P
guareon too.

Diyipy} tinoene 18 i »inly used i th

but it oon o oo de werd to the cross link

Fis comtount 18 aormeily preduced by

diviryl bonoone wat so-rroduc ts are form

culty. an fu)movein Prooess Las boen dove

i

gtups:  (a) ovue.teon of diethyl bunzenc

.4 by hHydrozarbor: - ccarch Inc. Converl .

ﬂ~“£1q_i1w/.>s:<

rocd 1o the presence of low exchlrge

o

cphoity b7 50 puv cent
<ann.  Ie Western Buropc, procte

4t 1.9 milliorn tong T 1655 and
1T i TThas anjor Jootor
LOuNNr i S
op & viotle process by the hydrogena-

HC por c.oat yrola of 0il wiich oo

slurry in an obulls ting cotalyss bed

L

on +o the rroduction or chemical

3 M o M - .
Aiplenylol vpropans n8s bueen descl.--

ity divherylol propand ig prodanid

rr

1o mixwure 140N corresive . i

o

soaversion of

rhenol less ny ed o

roduction ol ex[-osy vosiy and moly-

¢ producticn of jow cxenhnnge oo 8
with ofther norcma r's.

the entolytic jehydrogenation !
d wirieh ore sopaTotle only witt A1fin
loped whirch voselveo o vhe foliowo i

1o dicecetyl binzernc 1n the I &
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2. Factorg affectirg the production of basic putrochimicak and intermedicte

{Ls

in develoning: countrics,

i/ the availability of row matorials e, napicthe from o refinary or
natural gea. .
ii/ the merk.t ~nd preie: for the rance o v trocuiomicals whicn 1t is pro—

posed to make; thus 1t is Jittle use putiinr ap 2 stre~m orachoer bosed on narh-

tha if thero iz o goed market for ctiylene tat not for o rapedone. G0 the other
hand, 1t cmple supplies of cthone and projane were cwoi1loble ooz, {rom noturl

¥

g°s or cven from the diatillaticn of crude poetroleun, sracking unasr thess
market conditions might be worth exnmining ive io Ah ouecn Ripler proportion
of ethylene produacd,

111/ I e some demnng 1s inouftficiont, the pousipllity of exporte i e
minirative pricos.

iv/ The willingness of the Govarnment to cive protectien by tariffs or ro-
strictions on imperts in suitcble cases.

v/ The avealability of o suiteble site ouge eithier near o rofinery or
with hobonr facilities with degunte process wiber ond power suppiles and moanc
of diasposing of < rrluents chenply.

vi/ The availability of cithor skilled lobour op Iabour crpable of boing
easlly triiined,

vii/ The pooaibility of obtoaning the nocessary copital inciuding foeroagn
exchange, vither raised loenlly with or without Goveriment supiort or by foroicon
participation v.p. In o Joint venture. In the satteor cose, the roroign verti-
cipation may assist in (11), (1ii) and (v).

viii/Tng wnilobility eff techrical proc se and hnow-now 23 the desavdd
rield =t a reason ble chinrge.

ix/ The posecibilivy of waking an intermedinte product from imported vaw

materinl should net be overlooked: ¢.ge Jdiviern

6 elnrorane Prom vhonol aps

T
1) 1ol

tone as considorable savings in foreipm exenange will result compared witio che

importation of Y dirhenylolpropanc e e,

3. Assessing polrochonicil ITCeCSALS

» N .
‘ork has been cotively progressing on bilter methods of vvaluating pore—

chemical processeu.
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explained thnt raw materials in the range of ¢tiane Lo gas 0il could be usduw
Turning now to tho production of ~rom-tics, 1t wWas exrlnined thet the
dispropcrtionatlon of tolucne WAL normally curricu uut i th gos phase over W
fluid bed cntalyot.
On the subjuct of fatty ~cid froduction, it vos oxploined thot thege we Te
produccd {rom either hord poraffins with ¢ meltiag point above "50°C or sort
paraffins seprrated by +he urca preecooi iroem g o1l frocticn. Peve lopment

wag in hand for tho production o1 higher alcuiolse
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engincering desim cnd meintenance can & very exnersive, therefore come
heve e-toblished thoeir cun enginc€rilrggroups.

Within the pelyn r il seehrniology 1o chrawing ropicly. igh density
polyslefin hos gone shpoasn ey rel sl es = solubian polm 1zvti£;; solution/
gunpen ion pixures; curpols 100 5y ctens caly (for Wiow omolang aorocently
for inj-chion ol ). Gn wese pelyr olonulon o rpanrs bo provide low.r
cos s, ~nd hro Slroody men cornoreinliz A vcor  rocing poliproprlenc. [ ST
Auciion o lou pre sore polyutaylene ie =10 posoable an e i future in
geversl connitries.  dintion nolyr, riz-tion of pol ~ihylene 1o coming clon. 1
t comn 1oyl rooirty, Coorhil o costnomny be 1moor thima oxio sing conventionnl

, ,
. plrnto.  There 1o some controve o conceih. ing Lhc Conpart L1V perits oo tubulor
end antoclave methods ror nroducing hi~h 1o oour polyeth lenc.,  The choice
of either 1. Jc andent on o oceific cirevmntiacer in e~cl Coun Ty
A novel toclaaque hoo been dev lop.d for the buik nolas raniien of vinyl
. chloridc. In compiri:on »o rasins by cooventional mecnod , bull YJC pors.sses
higher poronity nnd Shoerption rote of nlooticizer . I 1.¢ reovaras 2 chorter
' period of gelatiom JuTingl Procesilio. By 11 me no Lix e lriy o PV opolymer
is more anc pore cteocoed o meke  he [iviched croducts ~ceepioble in o taght-
1y conpotitive norket.

Polustyrene o well o L' bliched in neny doveloping conmtric.  Imoorts of
pol'ymer i often vollowed by roduciion ol LnnoReT. Technology to rrocnee gonern]
purpose prodes hon sometine been elf-ucvelo el Spoodnetion o) nore cpecicle
ized impict and hign hest Looer 1oomor di “veultl,  ouwspencios technology ~nd
net: continvous nals polimorizt vion Hroce.sus roprocent Lieen g porsibilities
particularly where lou tonnoe plont. con b built ~t r 2 on~tle enpitel coutia

: ‘ Coreful conniders ion must He qiven o eotiantiag e dedav ren covd 01 RICNOMT §

ann determining vhe cowand oo manoner for rvbher wprlicoiion: in rlonning

monener freilities.
N w pol a.re are Heing develoned 1in incransing greanlitics.  Lany are too
specinlized for ™o veloping countrics for prodnelilsiy, b canld he inortea for

conv. reion into hoehu value erport prouct. ., Polytlond . o negor ol opoclal-

ized »1ostics permite "marricge' o the be t sropertics of iwo moterinl: ~ndg
) )3 H 1

ig expectued to be fn o imeort at cource of polymer. in e fetuwré.
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as qualisy of finished prodvcts in Gecioive in morkot competition, there will

be shortoses of ~ltornctives.

3, Tyrical “pplic tion of plo fier  rowict of =nocicl intireoT Lo

> - s

| B oy 4T o .
deveolonla ool LT e
DL

Applicn .ien ~0 rlos an i ~ericnltare re certoinly oo interest to
Cevelopins cowntrics «rich ard in the Jonnan of fgriculivril- LnSew cCOneny.
Proiress aloag sush ~p licaticns 111 ince ~ .« gricclitarcl ccoduction”tnd
will ~175 ;rovide = rewir morke* for 1n-%ic- s & [few interes ting opplicztions
will improve tiae 1.0r1, ~tlon € {icitney or modify the nnture of oile, By
rloughing elor.d-col poly-iyrene farm into the —cil, 1% 11l moke 1t more
permenble to wotor.,  Plootic ~he ts are ucel in N vrriety ouoways o vrotect
tre growth of cron: . The Aiffictltien 1n irrig oirg o.ady coils have been
overcone by plocing plastic wnt rialds encderne .y the urfree <orl.

The ever—-inct - i 1oe o f polyetiylene or pelarinyl chlorice  heets in
the pokaging o CLore L wer DD produett re veri.llzor . have chinge! the
picture ~f hapd * ooy oo PO M 1o t1e -cke o oive bartter poriorne
ance doring . torome . Creso-linked poly  thyleie Sulme sre voed 1O nonliry
wroduct s uxl cther wrtoping purpoist. 3iln ror oternoe of (rilns © o6 be cone
stricted from roanfarc . polyecter reintg.

Im ortont contraibuspms £ opiootics Linvo afonr mon ir the 73121d of con-
struction mat.- ri-t-. ‘re-for }un, re in~ oo to ¢ le mer extont phoeaol

formild.onvde ronin arce indiznerible to the vl o mod carpbnard industries.

Polvvin .l ehlsrid  n. . 1bre r ioforeed poly ot re (weo) o ro the eomron nluntics
ured for corrugited ects ~nd pratl oprocveilo. "ood-- 1o Lic compd titcs have

Leen grining merket 1 porquet floorin,. vlveshvl oo, ncl-vinl chleride
-nd FRO cre the  concmic mot rinls for tubos fod prplignoane oW ricty of
plas ticn 10 oxtensively vaed an 2lec ricnl intulnilens.
Foraitur.~ med: Troe injec ien rola. 2 polvetyrene,cnnt clverithane, or
FRP l-minotev «ill pl-y an import nt vol. 1n futurs morkei.  Colvailirlene
foams hove Just ¢ inea gromnd in the meo o foeture vl torse s norooencla opli-
~nces and 1ill corpets vith pelityrere founme dor insulation 1 cola ctorng.se
baints ~nd surfose c¢onuin o by ed on alkyde y zervlic:, uno ~tarat.d holys
saters, and epexie: are darcble ond .eother resistant, o ecizl Yrrnulations

ecn meet the demand for severe correccive or high temper=tvre crvige, Coctew
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‘~ny nroblems th.t could b ceme the bottlen.ck: i the dovelopment of
pla.ticn industrie” in d.v.loping countrie: vary with the ocinl ol notural
er ironmcnt oi the cowntry ~¢ eoncerncc. In irch, it could bo innocsible Lo

~ke o giner~lly ~cceptable alviion for 1odivionnl cliose  Put the pooling o
1imited morocover cad o toricl rescvecen vithian e counir - v ithin the

£

geographicnl region of ~ Tuw covnirices it onc of the po 1hic rrivcinles thot

crn b ocitcd.

Ancther point 1w rtard with ples fies that omn b rocucsod oy aimple
Lrdoenacily cdoptzble techniques in Lhe com Ly or regivn which v T parket
cad technicnl feooibilitier proviil. Orodedl build-p iTon Lockunrd integration,
1.2, from polymer processing to molymer anc monumer arnuineturing oon be taken

o iiwo contiderdtion during the srouth of the locol nlastics indusiir.

5, ougge tion: for frtury dovelopnont

- e ——— e oo Ay

L

The follouine sugoe tions for Qure Jevoiopneit hoeve bean mede

g
developm v for contr b of ol rionbion bochnague . to be ~doot.l Tor dev.lo
. i

ing covniriec; nNrogremec. Cor ccoperiic biotch cieling vor efficient atiliz-iien
© ] - <o b T o . Y e S e Aareit] e e Y Aame o

of polymerizotion Cquiphuh . A1 ceminatisn of rnormiition Lol Loaeling and

tpensporttron of MonLners in Lol or in uanker; oontar sic mtucic. of faomee

1-tion roblems in Jeveloping couwntriont procstion of ha o 20T ot plestie

filme in frod pockeging md cgricul ture; motifient.onoel pol mer. oy qr.cting

ard crors-linkinti TCSetrCloin Lnc Vo€ of pli vrCt e COMPO. 1w notorials

tor nrofebricate howsin ane Cornatures oot reduiction iy ile ecrednction

J

of plactic foomg strdie of pulymir flow chornctorisiie  during the nolding

proccas ana evhluniin SRS SO in tfinisned artieleo.

T

S, Divcussions il oen T cvion”

The nroblem - 7 - arnemece nrlont @ 1zZe bt been of eon- tdoroble intorext to

r

most - articipnnius. It v envi o nged thot o Cifrorent ot e of grovth the

IS
o

{fic L1on wWoll 1be depealea St somevrption 1n loenl nonrket, standord

ey

of living, © .pi ok ived.ment Jor evogncion Tnw oovoort poteatitl. The suapply

Al

of raw matericals, te chnologicol nro frowy cad he nir oLrreture on rantporta-
ion and distribuoion of rrod ot shoulu ~1un be fully ousoidered.
+a

The encourageon bt of awport to enrn toronm ;hot tion in principle wo.s

worthwhile for ceraow’ con-iderttien, apart fron colf-suffieieney an domestiie
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black or stcoilizihs ageat to nolyzith leae could ertend it rervice dife,

mhe pclym rization °f < topenc vnccensiderelgrite groi ntforward. Isodretic rog-

gtrrens possesues Rign ho .t distoriicn tomperiiturc, but Gifficvlt preocersing

yreblems,
Tan use of ion 2rchange resine o woter purificaticn .nd dzsalination
fiuorine

i

would of v-lue ‘¢ public heelth, in oorsicular for wrtoer contrining
] A -1

end other haraful elemcat..

Padinlion-in leecd polvmerization of tricizione  appe'red o coavonient
way to pulyfhrmelde hvde.  Sinilorly the suleaniz-iien of natversl rubber lotex
end oxidation of hydroccrbont to futty ~cide h-we ro ched che otaze of remi-
somrercinl prodac.ini. The ndvice on the tcleciion of rodinilon wources for

reper oo cWAn nocaed Tor such treziment.

the
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CHAPTER IV

Synthetic fibres

1. Recent duvelopments

The world preduction of syniictic fibres has increcsed sharply since 7964.'
At thet time, the share of tiwe o ti_ties wos 2.9 per cent in the total fibre
market, but by 1667 1t has arisin to 16 per coent and o present is closer to
20 per cent b woight., Irn actunl cdovering pow-r, the uiiliz:tion of syr-—
thetics is cven hiigher beciuce of their Llighter weight.

Between 1994 and 1907, the growth rate has been abhout 20 ner cent ver
year, similar to previcus growth rates, and netual presuction was 2,860,000

. y However,

ot

tons in 1967. Jinne *hen, the grewch rate has deen over 3C per cea
80 per cent of *he total world production in 1967 haw been in YWest Eurcue
USA and Jaran.

In developing countries, the growth rates of demands in fourteen aoun-

tries for which dota 1s availuble for 19463 are 1057, show wide veriations, Iroo

as little aue 2.0 por cent to an hooh as A9 per cent per yeor,  In many casss,
however, tue lowr rictes bavs teer due to oo res odher fhan marked acrand, and
actual demund growth in develoning countries .3 ceen Ligh,  In some devel o>
ping countries i dirind hac reached levels of 3 kg per capita which
line with rwropean consunption althoush, 1n gereral, consumprion is suhstan—
tially lower,

While o nunber of *» develo:in, countrics 2ve now rreducing ribres, im-
ports st. !l account for 6C per cent of the coaswartion 1. developring ccuntries,

In the produection of fibres in the worid, winie polyimides st1ll ocecury

the first positien, their shore has dropped © on 23 ver cernt in 1984 to &3 per

cent 1n 1004, althoush rroduciion has grown i1n cbsolute Sermo. Polyester :i-
bres on the ot.er hard kave grown Jrom o0 per cent 1o 9 per cent while acrylics
and otner cynthetic fibres have renained stiticniry at o =~ 1Y per cent and Y
per cert resiec tavely. It 1s probeble that the chare of voiyester will rise
further in future,

The structure of utilization 1n develorning countries 18, nowever, difii-
cult to evtimate and often bosed upon local facteors, such as the historical de—

velopment of the narket , and iuport restrictions.
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side resaciions, *he life aad Iype of the lanps and the develogment of anti-
corrosion materizls. The advanicge of the process is that 1t rroduces cyclo—
hexancre oxime from cyciohexan: ... ¢ single step. 1t cuis down ammonium sul-
vhet s preduction in half when compared 10 conve entionzl processes.

In the troduction of ucrylonitrile, 1ihe use of rropylens as o ra. materiad
nas almost iciclly replaced acciylene, and a large ma)eority of plants are oW
bazed cn thic rav meterial.

Since 1964, a prccess using acetaldenyde hes  beer developed in the Pede-

2l Republic ot Cernany, but this het not Yeea uned widsly at pr
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-

pylenc is lilely %o ba the rreferrel row poterizl For man) yoors.
The uze of tie rrovylene rcute invelves the preductilon of ecetonitrils and
hydrocyaaic acid s dy--produsts and substar tial 2fforts avve been node to mi

wimize the jroduction or these by-proauctis.

In the preauction »f menomers for polyasters, {such 23 dimethyl terephtha-
late ond terepiiiralic neid) the mnin wrocessss an Lo 1964 were tne vitier, i

-

Century ord Henhol procegser for producirg SIT and &ll continue to ve used, with

a preferen e conuinuing for fne Wivien process,

The developrert of high-purity ththalis os1d has resulted in the in-

et

ircducuion of neusr presssseg, huscd wpen this mhlerial,

huvong nenormore Tor anher Dihres, may ve mentionad the raw materials f{or
vinyion fibrec, wmnch a?q‘71u/iAahctatv it metianol, The fermer iz 21il) »wo-
duced subsinntinlly from ncztelene nlthoush ethvlene is now belng widely znd
increasing iy used., Among other mezomers are propylone and v1nsl chloride ond
these orve producad in the same manner as for plastics excepl Tov nicre rigid

specificutions,

1. Froduction of fibres ol special interes. -
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The mon 1nterest continues to te 1n nyleoa, polyester znd acrylic tier:s,

~
<
<3
o
o

althourl. there kL seri develorments in the production of PVC, polyrrovyloce
and vinylea itrdes.  Tnere 1s alse o grcwing interest 1n more specialized
bres such us {fibrec wiicn nore clogely vescnble silk,

The proiucticn of nylon=5 zud njlon=%6 continues te follow well—esinbii-
ghed produsiica tochniquez. while there hase been some deveicrnment of other
nylons in ihe developed countries, these are not currently of interest o rie-

veloping countrie«.

.
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like fibres. Fowever, their mzin use is in irduw trial fibres.

With the development of the PVC plas®ic intu.iry in develoring countriog
the procduction of PYC fidre, which is o low cost iibr., 18 21 interest. Lot
ever, convcnticnal PYC fibres have drawbachs whish have restricted their {leun
of application. Among thoese drawbocis are pour feat rrarstance and shrinoace,

A new deveclopment in It.y, detailzs of wilen were 10cn 1o the Jymposiun,
18 the ennufacturce of o new PVC fibro with substontizlly inproved dimensionol
stability under hez m:dc'by the introduciien =t a1 low tempurcture polymeTica-
ticn technique utilizing c-.talysts such as orgoric hydroperorides, culphurcus
anhyd“ld' ond an zlkalrl or alkaline carth alccholate,

Since 1944, ‘*nerc hos bteen @ substurntinl development in ihe produciion of
polypronylene fibres although not as mucl s at one time predicted. Of these
the most importmnt use is for floor coverings ol this was discussed nt ik
Symposium,.

Cembinity, the factors of the wide cwvaillability of pelypropylene resin, the
simple conversicn procecs from resin to fibre and low cost pignent dycing, with
the technical and cconomical oopocts of *ae wnceile puren rrocees, the rolyire.,-

lene ncedle punch carpet now meets the roruirvenconts tor low cost r7oor-cover-

ngs
In 1957, some 7C millien square metors of rloor coverings were rede iid’
polypYopylone corrcsyomding to more than 73 per cent of the o1 carpet oo

duction in the ULA and Burejpr, which mij.* indicate some torgicliltles of utu-

»

re application 10 the develusling countri. S

In recent years, there oo beorn substantinl wntorest in the development
of s1lk-like fibres. Tireose iibres naeve been doveloped mainly 1n the USA ama
in Japan. Deotails were mede cvatleble to the Symposium of the developrment of
such fibres in Joran.

Ricently, *he rolotionshine hetwo en the siructure and the texture o1t silk
fibres have boen cleorified. This xknouledge, coupled Wwith rocent zavances in
fibre ;reoduction ~nd yrocescin, techrigues , hes allowed the productien of -~rrec

silk-Y1ke fidbres by pnysicel apd chemienl modisicationn of Dibres alrendy i

use, and by new polymers. 1n Jopan, several silk-like fabres have boen dovelo-

pcd.

Silk=like nylon and polyester are obtained by the modification of tle crosz
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often depcndent vuon the growilh of the textile isdustry ard 1ts ability o
absorb rew fibres rec..iring new textile cperstions, t is epgentizl there—
fore, not only tu survey existing texiile opurationg, vut zlac to provide o
investrent s cegaired ror modif, ing these vianats.  COfter theoe are ot larce,

for instancn the conversicn of a 5,000 spirdie unit *o use pelyenter-coltiog

blends requires less thon USII0C,0CC, but th: necessory roroisn rxchonge oo
other facilitiea must b2 rrovided. Blends of naturnl an syniisirs fibre
erecof apocial intorest to developin, coun®loluse

Phe acys step is the rarulacturs of the “ibres trevsclves. In the Direx

-

inatance, dovelsring countoies shoule concentiraie oo the copventiornnl rormlb
y N .
fibres in nylon ornd polyester and in coldor cling
velopment of move -.oilc Uibres must await corditions of varka?d developm. s,
These cynthevic fibre plants can be set up en imported chipg, er whopo to°
eign exchonge probloms exist, on 1mperiod no.somers aLd can e of relatives,

smr1l size. Houevir, tre preductica of
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established processes is important. In the witisnte anslysis, the fexstalse -
dustry julges fibres from their quality and poor quality syntnevies woull et
develoriment of the irnduetry.

In intecgrnting the fibre industry back to meirozhesionlr, ihe f1no0l sten
is the production of monomecrs. The gize of monomer plants is roather tarso, oo
the production of mencmers is only possible where a suosiantial develepment oo

the indusiry hos token rlace,  Thus TVT plants are goldon cconomical orlow

25,000 tons/yecr cnd usually not beicw H0,000 Wnu/‘u;:', swi this woeuld mean
a very orpe development of the fibre iniuotry berols monomer predusiids Was

posuible.,

One methicd of overcomir, ihis dirficul’*y is the develeprent of monumer

L]

acilities by grouns ef couniriss, such 2o those being planned botween Irin

v

nd Faristan or cotveen otlier BCLIFE regilen LErICS.

o~
-

)
O
-

L9 T gl . N - .. PPN
5. Discussions and observitiocns

The Symposiun dioounsed the problem of whether developing countries ¢ ROt
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n bzscd Upon importsd meonomers, or by preducing tooh v

monemer ord the Jatre. sSascd o the oxpericnce of sone or ihe develering
countries, suon cw Indic, 1t was feli thot, ws there wvere substanticl feoo Lo

exchange savings and s the markcts needod develeopment, the import of monrn.oro
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that nylon =nd polyester are meking substantinl inroads upon rayon filament

dcmands, particulzrly in the irdustrial field. Houwever,

gtople i3 holding its own in the cotton blend mrrxet.

nolyvnosic xayon

Keun discussion took place on other japers prevented to the Srrrosium,

in particular the poper oOn the PHC process for caprolactanm, becuuse of the

fact that detaals of thig process Were revenled for the rirst time in publin

at the Sympesium,
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to minimize peak build-up. This development, which replaces = single tread
of highly resilien® rubbers, permits the use of » substontially higher level
of synthetic rubber jncluding SHR in truck tyre trexds, {The 2verage
corrosition of the total tread using the dunl tread is naturnal rubber

20 ver cent, cis—-polybutadicns A% per cent, SR 35 per c.ut compoared 0
natural rubner TH per rrnt,\1b—3m"*utnd-enf 25 per eont).

Spesin)incd new polyners nave bren develonped insliding Tubhers with
groater Teoistmoe L cxtrere acyyice conditions (high Lomperatiren, gpecinl
jubricants, ~tc. ). These include polyoerylotes, filicone and flucrinied
polymers, A new {nraly of rubbcry polymers whieh have veen c¢2lled thermo-
slastic rubbers, his toon introduced. Thego products ean be precessed like
thermoplastics nd yet se% on roeling b0 a rubber.  So frr their use has oeen
linited So applicitienn wherc tompor.turcs de net rice cbove 60~650€, ou?
further ipprovement in this eondert I posnible,

Erother magor trond QUTLiny reraonn Yenre paa been the blen’ing of rukders
(and plusticn) Lo eliewve gpecitl proportles el the urs of ers—polybntadienc
with siyrene to give ryrh dmanest polysiyrene, the blending of witrils rubbors
with PVC to achicve impoet rosistoane aprl to Act oo non-ny rtery plosticizers,

There have been miny developrents in the rield of syninetilc latices
and many nev types ord applicnitiong have Arisoen, This sterns Crom the fact

that the

{2

applicotion of latices imvolves tignid Gandling eaniaent instead

of the heavy hign shear equipnent of rubber oul plestrs procesuing, Latex

3

tcchnology is therefore one of the majar woye by whicoh inc rucber indusiry

»

ig simplifyine 1ts operitions. Wow lotices porticaloerly sarboxylated Lypes
of SBR and nitrite rubber nd vrew methods (procoure oo glomration) for the

manufzcture of high solids latices have eecn introduced durines recent yeat d.

2. Selected technologics (volymer pruductxun@ of uprcial anierest to

doveloping ccuntries

Many factors cre important in “he selection nf technologics for the
production >f synthetic ruoter in developing counirics.  These fa~ ors incluie
the versatility of the procegses for rroducing o ronge of rubbers In order
that impurts of speeinliy rubbers are saninioed, the avealneididty of locot
raw motoricls inedudine cotelyots and other chemeals, the ability to usc

locaily manufac bured corponants and spare parts, the relicbility of the procass,

.
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also resulted in the virtual climination of the groove cracking problem
encountered in North Amcrican passcnger tyTeg.

A major problenm with polybutadicne has beern, and still s, the tendency
of tyres (large tyree fcoT buses, rucks, ctr.) to chip and chunk. This oo
resulted in very lou use of polybutadiene 1n ser vimi oy L propertion
of "off-the-recad! diiving or of driving on pacr rotds., The frectosh bonifn®
from the use cf ~1s-pnlybutadiene wre been nhieved in track and bus fleets
employed contirusucly in highwey draivine, od in North american pessenge?
tyres, oSimlar cervice in dovelopins countriea will Berefis from the usc of
cis-nolybutadiene s 2 partial replacemont for paaural rubber ond SER. Decausy
the wei traction (ckid resis ance ) of tyros decrescs with inereasing Clg-poly-
putadiene rontent, 1t is unlidody that ,meater proportion 5f ~1o-polybutadicr
will be used b io swrrently ce-d i Narth smerict.  Inoourope, where o
climate trvolves roads froquentiy wer and Lith hiech draffic densities, ths
penectration of rolybutusiene his houn even loss than in N srth Americd OWlag
+o the erphasic or rod s.fety.

Cis-polybutadicae and nther polydutidienes ore being used in wecrensing
amounts 45 4 cemponent of Creniss compounts in both truck nnd bus tyres.
Ti.e application tikes wdvantage of the dynamic prope 4105 and the aging o
beha 1our of thewe corpounds relntive .o neiturslorubier compeunds,  SBR 1o
also frequently uescd in COrCASS compounts o reduce the vendency of nutural
rubber componnds o goften on oxtended ase bt nish e por i iuict.

Up to now, very little polybutcdicne hns eeln uue ! sutside the tyre
scgment of the ratber industry. 1tg only oiher mujer usce s A8 An impacs
modifier for certoan grades of ki, chelinpeot polystyrenc.

Seyeral procroses are awvelltbice or G menufeesure of mis-polybutoditne,

coviring a ronge rig=content  ond il osome differencoes in projerties.

g

High cis-polybutnlione treed on tne ool Process hao poen fooad Lo prVL L
the best processir] properiics and, 1n partiouly, Lo give lecur "pagrins!
when its compounda are malleds This "o carticulerly amporiant An GUas ehesc

she instilled equipment wis denleted upd poturmn] rubber, l.ee. With higa

N

friecticn ratic mills, The tivanium coti.yae rolybutrdient 13 superior o 1‘

the lithuim catalyzed polymer but s inforto s 80 Sobila BNPTCOCULEIN e vioaT
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quzlity ard uniformity are required.

application in moulded prcducts such
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The niock type SBR's produced for

o~

as Tootweor, show good moulding benaviour
! =3 =3

but because they have low g7 ey <wrength, considerable difficulties are

encountered in mill mixing nd production ratcs are a2dversely affected,

In summary, the solution SBR's provide inlerusting and une ful properiies,

but it muws bte recognized that they are rot intorchnazable with ~onventional

SRR withcut the use of special compourling i yroccaring technolegy.

Polybutadicene preduced in this ¢
to the lithuim troe of polybutadienc

NMorth American ciperience witn this i

i

widely used wherever itne high cls—types 26 [ ESRNY

)

cis-content, ito dynamic propertics a

extrusion behnviour n nlendz with both

slightly reaucel »w resulic in clowe
through tread evirvsions running ho

from the momnfasturins processe v
process periitg novery attraciive [
polybutadien . o 5P do require oo i
(up t¢ @ few drors, depending on the

also carible of woivs Ailnte sreams

- N o = s oCNas

recycle facilbics du not rosuc ooonn

dituents. It 1o also important o ro
nome tallic catilyots, ronscguently,
the butocirns must be free from colwr

as with 211 the orpanometallic syste

A - Yo Yl N —~ i i . P L SR U PO e
el ieo preduce the high cis-polybutadticres  the beest ocontrol O AR proecons

mnbired soluticon L_"“‘»‘?.,/P*rl ~ystem is similar

“nil hog reintively low cis-—content.

i FIT -
vpe nf produsx

"

shows thtt 1t can be

{, but bocause of the lower
1 slightiy nosrer, ond ito mixing and
mtural ruboor or owiith 8ER

. A LR IR IR e vy R i
» theonchput threugh slower mixming and

v 1 e eyt Ao sy e Talah s
veve oord, o one asien, cavaing scorche

Vewp int, the combined solution TBR/ER

exibilit,. luwever, thc changes Trom

rtoperindg of zhut-down hotwoen tyres

quiviont arriallet)s Tho proccss is
AF butediene, provided
controtion 38 imparitics in o the
cognice it thar [rocoss useg Crgli-
lihcugh ¢iint. tutiilene nos been used,
PR T T Y
IpUrITYas 1o iuting mTio e, 1GE L 1Yy

i N Y AR, I 07 Lz 4 os
, dncluding dhe boaglor-datia Salaly st

is achieved with extrerely high purity row mnterials ond which 2rc 20ngls eni-

ly pure. 5

Trhe precess is thercforce ce
opcraticns nrovidingg the monomors.

Tre alcrnite combiniitlon proccs
for producing JHR, ornd also emilsaon
versatile. rom oa product vicwpelntd,

a wide rangse ol thextended ond 011 X

in irdustry and for which the proccees

ns1tive to upsctls in, oy, e cracking

s ~ the conventionai crulsion
rolybutadiome, is aleo oxtromely

. ez
the system 1

t
3
[
"3
i
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3
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rtended polymers which cro weil known

and application technolegy is well
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withouti curtailing the polymerizaticn reactors and finishing systems. The
capacity of the plert is thercby increased. Further advantoges of this
precess of zimificinec in develsping countries ~iw that os the nzed
develops Ior vroaustion o7 snesialty rrodacis such L8 nlirile ru ere Tor
0il recistant cnolications, or 4 need Sor o lnticoes fnr Lyme cord anc in
tex<ile and peper containo, the Lecrncelogy te Froduec zuck polymers e Do
acquired and woo L with minivun adartieral Lnveetiment.

The potentinl to produce latieces wrich dn provotcd by ihe crmalsicn
system z2lso pernits cdvanitge to b taken ol Lo Tesontly devcloped
techmoloz, in prezuce high solids latex by gressire ngrlomeration as

d by I.3.B. ot this Symposiuwn. Tro.o technoloy permois catry
into apuvlications in moulded and sprecd Dooun in olurtiar te the uzse ol
t

conventicn~l latices in carcet and rabric vackins s, adhesives, the cerd

L ig obvicuos shat thore die ro single proferrcd chojce for the mos

suitable rubbers te be mide in ¢ specific <runiry, and o cheice must be
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CHAPTER VIII

Conclusions and recommond:ctiong

Development of e potrrocpemycn] irdusiry an deovelsning ccuntrices
i

. i

ia The Symposius recommended that in developing their petrochemiczl

cd mrrvet otedieg

o
P

industry, doeveloyin,, counteies should wortnke des

for end-—produntis cnolating tw dmgret of the production of cush cnd-products
on mere conventionnl motorinise Whire fhe nece ooy sorvices were not
weailable within o country, the Sympesiun reconnmernied that ihe cervices
ould ke ceotaincd from other developing countrics, «ho have alroady
progressed in the establishment of their reirochomicel industry ond faced
similar probicms,
2, The Sympozium sugsested that the development of th vetrochcosical
industry within o developing country wouid be (rootly Yelped by obioining
informaticon on the cxperience of nther developing countries and con
evailable procescecs Tre Symposinm thercfore oug xoved, thots

Qe country papers ot miture confoerences shouid give norc emphusis
in discuseing proviems f2ced in the esteblichment ot potrechemics] induciries
and the mcasurcs unclertidwern to colve them. T was also ooodecred helpful
if UNIDC or regions] comalssions such as fr)ilAFL‘, RCLA, e, would prepare
reports on cryprriences in the develepmrnt of potrochomical irductrics in
geloctoed developing couniries rather thon only statisticsl doong

b. UNCTAL/G100 shaudércolleet dnts ar ibe imports and oxprts of
petrochemicals in develering courtricg:

¢. a mrechiricm should To worked cut tor g‘.ubljfhl:tg o A repular basis

detailed inforr:iirn on prosesces varlnble for iice

(;.
p

T

3o The Sympeuium recommended that offorts shouid alse be mode by

devcloping countrice to offer ficilitice for pre-~inveotinent studies,
feasibility wrdl dotziled project reports, engincering denign and congtruction,
plant comrissicnins and oporation, and in voce.rch an? developront to other
developing countrics,

4, The Sympesiun cmpnacized the imporinnee of adegurte ifrainivg in all

branches of the peirochemicnl induswry. 1t recomnuonded thet developing

countries who have established petrochemical plants should provide facilities
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