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In my communication I would 1.k~ tn dizcusa soe voessibilities of technicnl
assistance to dcveloning countrics in thu e¢rection of the petvochemical and
plastics 1industry. I would like to men 1en sore axpoeriences ond problems which
can arisc in such an 2 ctivity. Jlzo T would like ro =0y semothing: ohout the
development and the tradition of chemicn ndustry 1n Coechoslovokia, so that

you could make nn 1des on whot bosis con ihe holn frow Jzooaeslovakin be realized.

Tho devclopment of the chenical -nd petreciemical ladustry
- s - - — L
ln C"cho ilovakis

o — ¢ — - o o a—

~———

alrendy before the Seconud Yorld War the Uocchoslovak chemical industry had

an important place in the wotiza 1 ccenomy cnd Las o Mmarly long tradition.

After the Sceond "lorld Wor thoros Wn oo very roapid expanasion of this industry

In the last ¢ years the producticn incrarecd 7-old.

The greatest expancion wis nchioved in crats o1l reihuing and in petro-
chemistry. Before the Socond 'Yorld Har Czeencealoviieisr bt only Cive anall
refineries. During the war n~hig chemionl retery was built for +ha production
of fuels by the carbonization of lim gilc and lydrosenution of icres in tho North
Bohemia in ZAIuE{. In the sccond decade - Ftor tne wor toe lorge capacity po-—
finery Slovwnalt in Sleovakin wag oL i coanecetra with the ctarting import
of crudc oii 1in o lnrge serle. These two »efincrion rroducs fuels ond

lubricant=.

The clder factery ia North Fonemin in 22 udy kas geaduclly reauced the
procuction from limita and i1 1+ bein~ recongtructed to o high capacity re-
O » &
finerry, -z well producany fucls “rowm crade oil.  In beil of these refing caes
considerarle capanitics of var.ous peirochealcid pluauctiv.g nve been oree oo
in past yenrs,  Joth fontories produce cthylene from rofincey gaszes and str.lo

run raphtha. The potroshemisnl complex in ZAlu3: is producing synthetic aloohol

o

by dircet hydration of othyloue ~ao othylaonbenzone by nlkylation of beozoac.
o W ‘} A o

These intermcdlotes arc urel frr 2he Frousction of syntretie rubber in 1 new

factory 1n Mi1dd'c Bohemin.,  rem proplenc higher aleoknle for placticizers

Fs

will be produccd by ozosynthosi

In the refirory 3lomaft 'n Slovakin the netrochemical production includes

most.y thc production of plastiecs lile high-prescure polycthylene, polypropylen

and the intermediate for fibres like phenol, glycols and TMT.
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Soon after the war other units of the petrochemical type were built like
aproloetom, PVC and polyvinvlacetate, aromatics and of course methanol, formal-
tohydo, tamonio awt o generally nitrogseon fertilioers. Lt the beginning =ome of
thoess nroductions were bosed on other than potroleun sources 2ad only 1n lnter
stopres of develepncnt thoy were changod or will bhe reconstructed on o petro-

ctoviiend brels, Muture progecte will continuee in the Ticiw of typical potro-

re

chomienl snmlts bheod on ethylonce nnd yrovylenc.  In both main above mentioned
Suctorier with culrting patrocheni~al processes based on eothylene and propylene
roow o ethylone unit -~ oare berny designed for furthor production of intermedintes
trood oncthylene and propylene, mo-ily plistics and intormediates for fibres

d rubber preduction and othoe chinmmicals,

Che crcctlon of chenleal industry in COzochoslovakin

The chaomeal indagtrey helore nnd alse ~ttor the Sccond World War was built
monly by oour own kKuow=now, ongincerins ani nloo the chemical machinery and
cutapment was of our own production.  This applies to 21l branches of chemistry,
including crude o1l refining, clagsierd crgnnie and inorganic technologies,
rhirlvzers, aynthotic rabber oad plestics metorinl, conl tur refining, pharma-
uwtienls and nacloar chemiciry . In the potrochemicnl indu-try the pyrolysis
vdrocearbons were cngrincered, as woe the gos sennration, the extraction of

aom ties, avnthetie Gleohol, othylbenzsene, phonol, formaldehyde, mothanol,

Sprolocotun, DVCS ceamonit cnw nitroecen tertilicers
SO NeW proceracs were, Lowever, hought i'rom nbroad, for cxample onc unit
s separation, oxtraction of aromatics, paraxylenc, high-pressurc polyethylenc,

cthylonexade, ool sxcayntherio.

Mo cpgineeriag for mest o the new plants built after the war wns done
cvothe ongineering organication Chomoprojekt which wns founded an 1950. The
vgiticering netivity of Chemonrojekt is basced on the resalte of research and
fovatopment taetitutes 1o lotersitory and prlot plant scales, ou thce experience
et evaluntion of existing commercial units and oventually on liceonced processes

Fronm abpard, and loetly on direet ce-operntion with forcign cngincering companices.

The matn advantepe o the engiuceriag organizaition Chemopro jeckt 1s that it
acerns ptaclt with -l the various ficlide of chomicnl industry and belongs to

crne of thie greatest ormnizations of this kind in Burope. Complcte engincering

survice 1s being provided, as resuired by tne custonmurs, contalning elaboration
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of feasibility studiecs, surveys, preparation of tenders, all sorts of consulting
and designing, field engineering and supervision of start-up opcrations, techni-
cal asecssment of existing proccesses by testing and measuring methods, designs
of individual chemical processes and auxiliarv fncilitieos arce cerriod out by

Chemoprojekt engincers nnd technical stoff,

The cquipment is dclivered by the ieading Czcchoslovex machinery menufac-
turers. The cnemical cquipment by Skodn or Krilovopolskd - united in CHEPOS,
or by Vitkovice steel. A1l kinde of turbo ~nd reciprocating compressors and
blowers by CKD, the pumpe by Sigma, stoam turbincs and boilers by I. Brno, the
instrumontation by ZPi, c¢lectric motors nnd cqulpment by éKD, BZ ~nd other

companies.,

The devilopment of pctrochiemical industry in developing countrics

4 number of developing countrrus hos excoptionally favourible condition:
for the development of the po trochemical and plastics i1ndustrics. Let us notic.
first ¢ all some da*tn:  The following table shows the amounts of natural gas,
produccd with crude o1l in the irab countrics in 1965.  The amount of the pro-
duced gas utilized and percentage flared arc shown. The data arc glven in

billions cu.ft. yoar.

Country Produced Utiliz-d Flared b Flared
Aou Dhabt 50 n.a. 50 100
Algeria 140 66 14 53
Bahrain 10 n.a. n.a. n.a.
Irag 187 19 168 90
Kuwait 398 68 330 83
Libya 304 S - 304 100
Neutral Zono 65 N.d. n.a. n.a.
Quatar 90 27 62 70
Saudi Arabia - 379 109 270 71
UAR n.a. n.a. n.a. n.a.
Total 1 623 289 1 300 804

From the table it can be noted th=t the great quantities of naturai gas

arc destroyed by flaring. The utilized part does not exceed in th: average

204. These burnt hydrocarbon gase: reprcsent zn ideal petrochemical raw
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m~terial.  GBimilarly it ic very difficult to find utilizotion for a part of

relinery products like straight run nnaphtha of LPG.

t'or oxample, an the Tragi refineries gsurplusces 1n the region of 150,000
to 700,000 t/ycar of #traight run novhth are cupected, and from 50 to
75,000 t/yeor of LPG.

I Iran the cxport of refinery producte in 1964 and 1965 amounted to an
~vernge of ©3.57% of the annunl production.  The cxport of gasoline was 734 and
o fael eile as much oo 520, These figurces illustrate the cxistence of a very
i-rie petrochemical raw motorinl bagis in the 1iddle Bast and in many other

LWveioplng countrics.

-

Y the other hand 1n the developing countries of Asin, Africa and South
Lmeriee thaere 1s 07 of cultivated land but thesc countries consume only 20%

the world production of fertilizers. Thies disproportion between raw material
tosie on oone hwnd and great necd for fertilizers, plastics and other products
»othie othaer, crontes considerable pressurce Jor the development of peirochemical

¥

indiotry in countrics which hove very favourable row interial basis.

The development of poetrochemis~l industrics in these countrics have,
codL ey mnny af cracier, The patu one 1o the low degree of economic develop~
et o wpd in conneetlon with thls o low financi»]l rescrve which has to be

corded botween il the public and ceoncmice)l {1clds,

snother problor v thnt the doveloring countries are relatively small

thie cruses daffienltics an the wrrketing of prouucts.

thor diffaio clties risc trow the side of chemionl and enginecring companies
rooodevsioned countries who pouzosc tho process know=how ~nd licences. For

'
ot ¥ Ty
L b gl

i

1t can be Aiffrealt o obthan o prrcees locence or 1t is possible
doronot nereptable conditions, The rensene for this can be different,
riovas aucgtions of compotition, politienl or other.

Aqstrer problom is 0 shortye of le~ding cxpericnced technicians and

' ) . o
ks peanennel .

>

oo UL Dreeenizeations to leveloning countrics

drgoniotiony of a0 TN enn o nlny an apportant role, and 1t depends

the foveloring rountrics o awecopt tnts help in the best way. The

<oiontiong of the UM resvonnible for the help must, however, carefully
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select the most important regions where there are favourable conditions for

this help and for the development of the petrochemicrl industry. 4Another im-
portant factor is to select capable exports for oll the ncecessary nctivities

who would porticipate in thias help.  In the bronch of petrochemistry the necess: vy
feasibility ctudies cre relatively dirficult in respect to the complexity of theo
problem. Ong ot the most import-nt foctors is the co-ordi ation of marketing.
This is tne only way to crect cconomical capncities cnpable of competition with

large units in developed countrics.

A typical cxample is the production of ethylene where the capacitics of
units in developed countrics rcached 500,000 t/ycar, whilst 1n developing coun-
tries capacities of 50 - 100,000 t/ycar ethylence will be probably the acceptable

maximum.

It is rccommendable that the feasibility s‘udics should be preparcd in
several stages =incc the tasks arc complicated, the investment costs are very

large and the problems rcquire step by step processing.

Lnother form of dircet help of the UN Organizntions to the developing
countrics should be the initiation of research and development centres for
petroleum, pctrochemistry and plastics which arce completely missing in thesc
countries. The same opplies to university ocducavion in thesc ficlds for many

countrics.

Expericnce with thc technical ngssistance to developing countrics

It has been mentioned that the engincering corporation Chemoprojekt, ns
well as chemicel oquipment and machinery manufacturcers have o long expericnce
and tradition. In the coursc of time Jomestic activity oxpanded to internationnl

contract.

Our first international job was relatively large. 1t was the complex
ercction of a petrolcum refinery in Home in 3yria, basced on Iragi crude.
This was thc first casc of turn-kcy job including know-how engincering, de-
livery of cquipment, crection, commissioning, technicnl help. The first
negotiations started after =an inquirv in fcbruary 1956. The negotiations

took part under strong compctition of other cxpericnccd cnginecring companics.

The contract was signed in YMarch 1997. The complete delivery time was

27 months. The first civil works on site were storted in 3optember 1957.
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Necdless to say that the first turn-key job for a foreign country was
connccted with various difficultica connected with the application of different
standards, lack of cxpericnce with the oroction in o climatically different
country.  Some difficuliics originnted from the side of the buyer. At the
bime of the signing of the controct there wos no detinlte sclection of the
i be, bthot moans there wohs no clenr doto sbout soil condi.ions on time for
c1vil engincering, design and nleo the climrtic dats was not complcte. Later
14 wer diocovered that the annlysis of water from the river Oronto wos not
representative, co that water deminernlization process for the power station

hod to be changed during the dooign period.
3 [ &

Other difficultics were connccted with the choice of a civil engincering
cub=contractor, which would be canable of finishing the work in scheduled time

~nd 1n the prescribed quality.

Cortnin difficultiics occurred on the delivered cquipment from our side,
consed in the production or during transportation, but they were all removed
during crceotion or atarting period.  The successful crection of ‘“he refinery
ir Homs wngs o good propagrtion ror the cnginecring orghnization Chemoprojckt,
4o well as Lor the chemical equipment manufacturcrs ~ad crection organizations.
hoee facts led to another contract with Czecho. lovakin for o sccond stage
¢! the loms retincry, where the coapacity is to bo more than doubled. The
croction works are at present in progress. ot the came time we are participa-
ting in the crection of an ammonium nitrate unit in the Homs fertilizer

complex.

Lpproximately at the time of crection of the Homg refincry two other
sontracts were closed for know-how, cngincering and cquipment deliverics,
ineluding ercctions for crude distillntion wilits in the refincrics in Suez

wnd Aloxandrin.  Both units have been 2 long time in successful operation.

In 1961 the crection of o zew crude oil refinery ir Irag began to be
pressingr. Various group: worked in Trag as well as in Czocchoslovakia on the
forsibility ctudy, taking into nccount the local conditions and marketing

poasibilitics.

The prospective sites were considered in the nel hbourhood of Basrah.
g
1t the seme time fir-t con:idor~tions and studiecs were made for the eventual

croction of a petrochemical complex in connccticn with the unlimited raw

miterial sourcaes in Basrah, Daura and at the Kirkuk arca.
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The erection of a new refincry in Basrah has been somewhat postponcd
becausc of thc cnlargement of the Daura refinery, now under way. But the
tendering proccdurc for the new Basrah refinery 1s now ageln undel way,

ag are the coneiderations for cventunl petrochemical development.,

Between the rfirat fecsbility study ond present stoate o long time clapsed
which wns couscd by different [hctore.  Howoever, this pcriod c¢nabled the
development nnd correction of nrospeetive crpacity of refined crude, products
quality and distribution and othcr techaical quostions, including site sclection,

utility supply ctc.

On the basis of an agreement last year the engincering organization
Chomopro jekt preparced a fensibility study for n tire plant and carbon black
production in Irag. The detailed study included variations of the loecation
of the plant. During markceting studies spccinl problems occurred in connection
with thc capacity selcction. It was vound thrt o 1ot of other countries arc
planning tire plants of amall ~apneitics which arc not nble to reach the
economy of huge plants. Similarly it is possiblce to say that the copacity

problem of the carbon hluck plant was more pressing. The domestic use did

not excced 20.2 of the capacity, genorall considered on cconomicnl. After
¥ Yy 8 y

considering cxport to other countrics n totol regquirement of 70-80" of a
minimum cconomic capacity wag reached. Another complicotion occurred in
conncction with the necessary liceunsing by o third party becausce the licensers
requested spocinal conditions. Thic work is continuing to the further stoges

of tendering.

Czechoslovakin was asked to send crperts in conncction with the planned
petrochcemical industrialization 1n other countrics. Thus our group of cxperts
studied in 1969 thc locnl conditions cf the petrochemicnl development in UAR
in Alexandrin. The cxperts studiced the possibilitices of participation in o
new petrochemical complox by delivering individunl process plants, utility

~nd other units.

finother complex group studicd thls yeoar the possibilitices of further
industrialization of chemicnl and petrochemical industry 1n Syrin. It 1s
obvious that the enginceriny orgrniz-tion Chemopro jekt hng contacts with
other engincering compani. . with the ~im to concentrate nnd co-ordinate the
expericnce and capacity i »fering the individunl petrochemical plants,
respectively the whole complexes for third partics. This 1s the way of

participation in Yugoslavin.
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Such ~ co=operation of soveral onginecering manufacturing ond financing

-

companics 1€ now o common wWay to renlize morce casily big jobs. It 13 very
difficult to find only one compony convenient for such o purpose froa all

point: of viow.

I tried to show in my communicaticn the tradition and development of
chemicnl wnd mochanory inductry in Czochoslovokin and to cxplnin the experience

and tradition on which the wourk of ongsincering crpemnization Chemoprogckt i1z bascd.

I tried o indiento hore the poasibilitios o0 our porticipntion in the
erection of tho potrorkheic L oanilustrs Uop domcstic compontes na well ag for
forcign countrios, with ~peci— i view tor develoring countries. The scope of

halp for som¢ cowstries linished or under why wos chown.

It 13 posmible to 20y tuct the nctivity inciuder 21l kinds of help, it
mewng croction of unit: ty turn-key cystem or uasunl  nglncering activity with
squipment delivery, fonsitility, ccouomicil or territorinl studics and wtivity
of indavidusl croerts, which ~ro very important ctepe in thoe industrial

developront.

Concernming "inited Mations nnd 1ts Organizitions for inductricl development,
that menns moanly JJIDC, 1t 1 poseible to say thnt they have ~ll posszinilitioss

to play ~n importast rolo in beloins develoapings countrics:

UNIDC ¢ rend ot only individarl oxperts, btut expert groups from differcent

companico wnd countrice, co thot moximum objectivity con bo quaranteod.

UNIDC enn o anflaence ond support the tochnicol -nd ceonomicnl co=opurrtion
between smcll doveloping countrics witi tne oam of oracting l-rec potrochemieal

eomplcexcs for soversl omoll countrios together.

On the other hand, UHIN, ud eventutlly other UN Cr,anigations, can influence
and demand from chemie~l and earincering comprnics o well ne from monufacturcrs
of chemicnl cquipment 1n cconomlc-lly developed countrice 1 more convenlent
licensing policy nnd botter delivery and financing conditions for developing

eountricn,

It 1z n matter of fact that with the incrensing influcnce of UNIDG zand ex-
pericnce of 1ts roprescentatives the help to the developing countrics will bg mora

effective in all ficlds of ~ctivity, tn.t 2~ 1 0l ot the very important

s

petrochemical and piactics 1adu .









