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Tre petrochemical industry in
large scale 1mport of ~rude o1l

on crude okl [roducts were brought on

erude o1l and rotural o oaag ore L te
modern cherical trdaatry ard have s
velopment iy livin, 3t ridert of our

te oplit into the icllowi

cnsiderable

zechoslovakia began to develop after the

The first petrochemical units based

a

cstream in 1ml, At the pregent time
]

‘e very i.ypcrtant raw material basis of the

efiect on the

industrial de=

~vartry. ihe petroc «rical industry can

FrOups:

1, the production of sletins and oo ensuing processing of etiylene,

propyiene and O =Iras g onsg
4

¢ the rrodta tic A rom tios o € ersulns treatment 31 benzene,
toluere and Ly ionesg

3, the produ tiuo ot 3y thesis ong oand the engulng production of
mmronla, uren, Tetharnl, wits cventuaily a paraliel production of
Aacetyisne, or ever s thylene  ral toear further treauent,

Vo The jroduc tinr mf obitins and t srsuing bornoningies

Tre first njefir Y

e

AR AR PRI ar 1y wWas started in in Host, based
on oMM terl o inmy e g ata Stto o oed tyoe frg Japeratory amd the pirlot plart ree
gemPoh, erngineersd arel efe T 7€ AR TUME AN Lo B

™e row caterin, i reficery =a snd trayntt rur raphtha 40 - 170eC, The
SPL rel apaaty ot o (00 tems yoar s neroaged to G0 000 tons /year ethylene.
The s meparaty o 08 Baed L tre SEsorptior wtood #lng A butane=tutylerne
frame t a8 RS ATROPEYTLIOr e 1iur, (e s thyvierns ba® oa purity of rnot wore than
foogwr smnt by we Bt ar & a2 Fotie prwt o toor of syrthe 10 et anol by the
ro bt rydrat) e pre Wy foop d g Tosow tior ot ethclbeogere wioiclh 18 used to
" v Lare styrens,
M wliiere ar. pE aper te Lrsler miad o o itiong wmd therefure a consie
e arie Juart Yy L Topyirre Ls pPoda s Tre propyiere is &ed tor the produce
N g i ars e ar LRl 0T (8, Lt . Fe At =D tansia and fe-et yl-hexanol.
Tl batadisremtalyiene [T, E O Owt oo per oert b.tadiere which
& L Ted %y oewtre tior .o Ll wmASRO Lum o #tLte g0lution,
" i ter, o5 & A A T 4 & 3iel1r8 with 2 capas
ro, e womAr st Lese glorted 4w i At Bratislava ir cornexion
. ew P, er; Pty sre tes . Tiig vyt 3 vore alvanced trar the first
. troir Ppyrolssie te Py ifwe w7 i ‘he separ tion of gases. The pyrolysis
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section was erected by Czechoslovak firms. The separation of the pyrolysis gases
is based on the princizle of low temperature demetl.anration by distill -tion and
was carried out by Hurpnreys « ulasgow Ltde The raw material for this plant 1is
stralght run nophtha 40 — 177 °7 0 0Py nses.e  Ulcdins of polymerization
grade purity ore produced oo wea for tne production of 32,000 tons/ycar poly=-

etiylene, ¢4,0C0 tong/renr et vlene=oxide and ethylene glycols and the propylene

obtained 15 used [Hr toe produc tion of 30,000 tons/vear of phenol by the cumene

b

route,

Ritadiene {rom the bLutadienc=but-lene froction is gimilarly isolated and
used for the rubber proatuction in o gynthetic rubber factory.

Te cover raw mterials for ne yrodu-tiorn of plastic noterials and other
cher1cals in the future, 17 wiil be rtecessery to erccet a bl oletin unit, having
a capacity of 3 ( ,(XC f,or:;/ye ivoethytene b 1975 and l-ter a rurther urit with
a si1milir ~apacitye Ore of tue probiems will be toc question of raw materials,
Tie raw -aterinl for these urits canrot be covered by the straight run naphtha
orly. It witl be necessary to wtilize Dacher digtillotes in the range of gis odl
for the prod.ction of oletirs, e new othylere tinits hove tierefore to be de=
sigried with a4 SLoher row moterin flexibility.

Ancther probisn corne - ted with the erecticrn ot ¢ petrochemicw]l complex ba-

ged or a lapes cracity o tiwlene anit arc the ligh investment costs tor the se-

=

aratiorn units followli. the oiolr probction: 1n agreemctt Wwith, thege facts
[ 4

the «re tior, of roth new etrhyle o complexes 1n Cze~holsovakia 1n considered
splitting t. 1tR betwren vorlious fa.tories interconrented by ctlbylene pipe-
lines and menans ~f propyvlernc ant O, transportation,

The rew et . glene poont wiil be £ or rerincery fages, strarght run naphtha
amd gas olle The pyrolyais wiris be/ urder gevere conditions with high ethylene
yields for straignt run napntlbea ir ‘he order of 33 per cent wt, onid for gas oil
in the order of J24 rer ~ent wt, ot the same time, maxinum slelds of butadiene
are required for te roduntiorn of synthetis rubber.

Tre ethylene and jropvlene production will be oriduced in the ratio of 2 31
With a -~ertain amount oI fiexibi1laty to cover the market requirenents.  The
slefir piarnte will e trs1,n6 ! %0 gencrate tholr own steam and wi1ll be equipped
with ateam driver turbocomprsisors.

Tn use ti. ethyiene existiny, units will be expanded mnd new processes intro-
duceds
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(a) high density polyethylene 40-£0,0C0 tons/year
(v) vinylchloride 100-150,000 tons/year

(¢) vinylacetate 30=50,CGC tons/year

(d) aceialdeiyde “0=100,000 tons/vear

(e) ethyleae-—-propylene ter polymers 30,000 tons/&ear.

(a) High density poly-:thyl.:ic 13 expected to be produced on the basis of
Ziegler catalysts, enabling a variety ot grades of polyethylene to be produced.

(b) Vinylekloride will e roduced only from ethylene and chlorine, using
thermal cracking of dichioretiylene, produced by direct chlorination as well as
oxichlorination of ethviene,

(c) The present vinylacetate plant tas to be ceplaced by a process Lased
on ethylene,

(d) Acetaldehyde production Laes to ve carried out in order to create the
raw material b sis for the productior of higsher alceohols, acetlc acid and other
chennicals,

(e) The actual capacity and developmnent of e*li/lene-propylene ter-polymers
Wwilli depend on the uture teceniesl development of the process, as well as on

the: solution of some applicatic: rrovlems,

Expansioi. 2t existing: units:

With regard to existing jroces.es, the maln increase in capacity is expec—
ted to be in the rroductior of low density polyetlylene in the order 60,000 tons/
year 1n approximately two unite,  Also the rroduction of ethylbenzene is to be
increased.s  The amount of the incresse will be related to tlie process finally se*
gelected for making propylene oxide,

The producticn of ethylencoxide 1c to be expandea by 40-50,000 tons/year.

Fropylene will be utilized 1. the following cunermical processes:

(a) Expansion or the jroduction of oxo alcohcls by 60,000 tons,/year. An
advanced process 13 required piviie a maxinun ratic of n-butyraldehyde to iso=
butyraldehyde. The alecohols produced will cover tihe recuired production of pla-
sticicers for PVC compound ing.

(b) FExparsion of the production ol polvpropylene by 60,000 tons/year in

two units,
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(¢c) The praduction of propylene oxide and prop iene glycols wit' a capa=
city of about 30,000 tons/yﬁar rropyiene oxide, tased On a non chlorine provess,

(d) The procu-tion »f acrylonitrile wi'l a capacity of . bout 30,000 tons/
year, using amnoxidation ot propylers . This it wiil be erected at a4 relati-
vely later date.

(e) Other ehe 1cals like polypropvlere o1l epicnlorhydarin, acrvlic acii
etc,

The butadiene=butylens fraction ~omin, fro toth of tue rew et ylene units
will be separated 1 ope unit to obtain 3H-=15H,000 tons/year tutidiene depending

on the type of tlie raw rter 21 used tor ihe orizilnal pyrolysis,

2o Aromatics productior an  the ergulnly, pProoegoes

At present, rost of the aromatilc hydro - .ritons Are obtatred {rom roal,

Arnothier part are produced trorn an arorwatized pasoiine fraction by extiraie
tion with dieth lone elvesl aslutione  This uweit has beer bialt by Dzechoslos
vak firms,

To neet tie Lich veouiresents of berze e 10 1o near otare, o turther by

unit 15 by encineered and erected ) Lovire nocapac. ty of TGO 00 tone /v ar

o

~

arom.tics. To irercage the sleldn ol wepze e, fle deealiylatie o Yaliene 48
introdured, Tur writ lno oo taing the OFPICX PrOceniilln : o Rylere Tixe

4 H

ture whick will produce AC,(CC tonu/ycar pexylere or oo prote vy of GHA

¥
12,(K@ tors/ye ar o=xXylene Jor i crodie tror gl phitiadie anr yirete ol ’”,fﬁ{
/ .
tong/year ot eth lvenzere, Toln unit 1o Yoased S0 rooor™ te v oLl At p T Om
7
lysis gasoline,

Another roraticon corpiex 2r1t Will be erected ar future ar o Teorent with

increasing reg.irerents,

Caprolactam

A consideranle gquastity ot the benzere jroduced 1. used for the production
of caprolacta:. laprolactar is | roduced {ror plennl Tooa teorolowy whirt was
developed shortly after world Lar I, The oriinsl raw wteriais = pheral tror
brown coal tars = 18 ie1r, repla - Gyttt roernih, trowt el iPor Ler gerne
of a petrocie Le i or1 ine .o+ oTa anas woato o (R T A L R
panded to A, ,C(C tons/year and 1 tre par T LfW Soalf, a0 oewW undt o produnin s

20.000 tong/yeqar casrola-tam has started trode Lion. Futupe watn Wil ouse
) /7 ;
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cyclohexane az raw material and existing plants will be reconstructed for the

uge nf oy~ lohexare,

3« Synthesis as prosw tion for amnonia - 1s. metnanol with eventual co-prod

b
L
e W S——

of acetyione an. etrylrne,

(a) ©Vv°

4

I datyer v o0 17 yrirs based on YO0 per cent eth lens mentioned
earlier, a unlt usin, the corred acetylene = cth o lene DTE process for

MAkITE TIny b hlorvis mangrers 18 A0k Uhae P oI

The «ormbined proves. as neor hegen o the following reasonss

- 1Y was neoennary b iro v ame very quicsksy the VO capacity from an
eXi8' i ‘:{f,,,{ otarsi/ qeoar o }iz'i‘x?{' tﬁaws/’y;x;p;

- NG e Gene wan avaiioblie al o osport nnti ey

- the old V¥ qrd PY0 ipirs baa o e uged Put carbide baped acetyw

HEGEEE EAT A A A QN L

Feopooanted 0 bl 0 e eyt expacetsr o2 YT production will be
e R A T IR S oo Cir o4 s wiil be erected as oa opart of the
RS § L R S AR

R Aret ere

Foomt b e plarte siog AceYyens are ragen nr acetyvlerne produced

from 2 W AP e
A pEw e tr & [IREEE SFRRTR B R IS BT Panedt o Y6 Eortecatini
At rE e gt foraturs: o 8 whg etarted i e vear, Acetlene f{rom
Wt s et ot e *oe nrwoat e st s oranrere rubber and
I Ly PoAarer s (e yiie,

R L AT T T It TS SR S SR ST BT O cite of iiilerent ages,

medgy th priria Yinr or the pdef of S 4a torm/sear will ircrease te

# . # 9 * = . & g . . : + Ly .
# LEET L L fe L sd o Lgaeoer RS ST Gae L 3T a iog &oribegiz gas . Dyt
T T B R B T A 4 “ a ) PR oo terla &, . 1Y rataral

= tmar 4o [ Fe g Bieh TaAriial CRLIATIOP W T af @il R osiud 1108
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A major part of synthesis zas productior based on ccke will shortly be re-—
placed by the partial oxidation of fuel cils. By ins cihange, the exasting
methanol plants uith a total caracity oi 56,000 tons/ywnr will operate on a pe-

trochenical raw paterial banis.









