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Meathod for producing olefing by means of thermal steam cracking incracking futnacss

The present invention relates to & provess for ¢ {*}ﬁ\’iii’ti‘i}g hydrcarhoy inputs by
thermal steameracking to at feast oue olefin-containing product stream corprising at
least sthvlene and propylene, with at Jeast partial converston of a fiest hydrocarbon
inpai in at least one first eracking furmace and of a second hydrocarbon input in at least

one seconud cracking furnace.

Thermal steameracking i a long-established petrochemical process, The standard
target compound in thermal sivamoracking i ethylens (also ethens}, which isan

imporiant startisg compenad for @ number of chemical syntheses,

The inputs used for the thermal siearmoracking way be aither gases such as ethane,
propane or butane and corresponding wixtures or Huguid hydrocarbons, for example

naphtha, and hydrecarbon mntures.

With regard to the specific apparatuses and reaction conditions nsed by theomal

steameracking, and with regard to the reactions which proceed and fo detadla of

vefinery techuology, referonce is made to corresponding articles i reference works

such as Zimmernanm, H. and Walzd, R Bthelene, in Ullmanwt’s Eneyclopedia of
Industriad Chemistry, th ad. Weinbetng Wiley-YCH, 2005, and Irion, W. W, and
Nowswieth, Q.80 (81 Refintng, iy Ullmann's Encyclopedia of indostial Chenistry. &b
ed. Wetnheim: Wilow VOH 2008, Processes for preparing olefins sre also disclosed,
for exanple, Iy US 3 714 282 & and 1S 8 743 861 B, which includes a process for
preparing olefing in which heavy oil s protreatad In o mild eracking process before it is

conducted nto & Turnace for theomel eracking,

I addition, mention showld be wade bers of US 2004/208964, which discloses that
ydrocarbons which have a carbon number between 15 and 30 and have been produced

3o

a Fischer-Trogsch synthests and fractionated are hydrogenated and then thenmally

cracked under mild conditrons,
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For thermal steameracking, cracking furnacesars used. The oracking fumnaces,
topether with a quench unit and downstream devices e processing of the produst
mixhures formed, are integrated indo corresponding larger plants for olefin producting,

which are referred to w the context of this application as "steamerackers™.

An traportast parametor i thermal steameracking 18 the cracking severity, which

determines the oracking conditions. The cravking condiiions are inflnenced especially

by the tomperature and residence time and the partiad pressures of the hydrocarbons
and of the steam. The composition of the hydrocarbon mixtures used a8 the input and

the design of the cracking fernaces used also influoence the cracking conditions.,

Beeagse of the muotoal influences of these factors, the eracking conditions are nonmally
defined via the ratio of propylens (also roferred 1o as propene) to ethylene fnthe

cracking gas.

Aceording to the input mixture and cracking conditions, thermal steameracking gives
fise not ondy to ethiylene, the standard target compound, but alse 1o sometimes
comsiderable amounds of by-products, which can be separated from a corresponding
product stream. Thess inchude lower alhenes, for example propylene and butenes, and
aton dienes, for example butadienes, and also srowmatios, for example benvene, oluene
amd xylenes. These are of compasatively high sconomie value, and s the formation

shoreof as "high-valus preducts” s desirable,

US 00870194900 AT discloses o process for producing oletins by steamoracking of

aromatic vaphiha, w which ethane oomed, propane and a T3 olefin stream formed can

be weeveled into the eracking.

US & 743 981 B2 discloses 8 process for producing olefing, i which crude of {s panly
evaparated it g combined evaporation and cracking wut. The vapowr rmed and the

resatrang Howid ave cracked endey differsot cracking conditions,

US 2004209964 Al proposes @ process in which a Fischer-Tropsch product stream §5
fractionated. Hydrocarbons of different ohain lengths are cracked under different

gracking conditions,



The problem addressed by the present invendion is that of mproving the mesns of
obtaining olefin-containing product mxtures from hydrocarbons by thermal

steameracking.

Drisclosure of the mvention

Against this background, the invention proposes a process for converting hydrovarbon
wputs by thermal steamerascking o an olefin-comtaining product stream comprising at
least sthylene and propylene, with at feast partial conversion of & fivst hydrocarbon
mmput in ot least one fivst eracking famace and of a second hydrocarbon Input in st feas
one second eracking famace, having the featores of the independent clatms, Preferred
contigurations we the subject of the dependent claims and of the deseription which

follows,

Advamages of the nvention

According 1o the invention, & process is propesed it which the seeond hydrocarbon
input is converted i the second eracking furnace with crackang conditions that lead to
a ratic of propylene to ethylene of (.85 to L6 ky/kg, and the Hrst hydrocarbon input is
converied in the first orscking Ruangce with cracking conditions that foad to aratic of
propyiene to athylone of G253 to 0,85 kedkyg at the oracking furnace exit, the value for
the ratie of propylene to ethylene for the second hydrovarbon input betog above the
valpe for the ratio of propylene to ethylene for the fiest hydrocarbon inpat. These firgt

and second hydrocarbon tnputs differ in terms of vomposition.

I the comtext of the invention, the fret and second hydrocarbon inputs refer to all
hyidrocarbons which ave conducted intn the frst and second oracking formaces
rexpectively, Thus, 8 fiest hydrocarbon inpat is at least partly converted in a first
cravking furnace and a second hydrocarbon input in 8 second eracking Runace, each
wnder eracking conditions as spectfied iy Clasn 1. Cracking conditions ay exist in the
second oracking furmace and as specified i Clatm 1 with the corresponding ratio of
propylene to ethylene are reforred ® hoveinafier as mild oracking mtmﬁéiims, whereas
cracking vonditions as exist in the first cracking furnace and which are likewiss

specified o Claim 1 by the ratio of propylene to ethylene are referred 1o heretnadter ag
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wovnrad cracking conditions. Monmal cracking conditions are pracking conditions as

typically used in thermal steanwrscking.

A gracking furnace is underatood in the context of this invention to mean & cracking
unit B which the cracking conditions gre dolined. I te possible that a subdivision nte
two of more cracking fumaces is prosent in oue overall furnace. I that case, reforenge
is freguently made to furnace vells, A plurality of furnacs cells firming part of s
overall furnace generally have Independent radiation zones and 2 common convection
zone, and also & conumon soke outlet. In these cases, such furnace cell can be
aperated with s own cracking conditions. Hach furnace vell is thus a oracking vnit and
iy conseguently referred to here as 2 cracking furnsos. In that ase, the overall fumace
Bas o plurslity of cracking snils or, i other words, 1t has o plurality of cracking
furnaces. Wonly one furnace cell is present, this is the eracking voit and henee the
cracking furnace. Cracking forneces can be combined to form groups, which are
suppiied, for example, with the same input. The eracking condittens within ¢ {urace

group are generally adjusted to be the seme or stnuttar.

The thern

cracking of hydrocarbogs of typlead composition, for example naphtha,

ander mild cracking conditions gives dse to very kege amonnts of pyradyais

RIS
¢ &

rasoling,
swhich i very difficult to deal with bevause of the large amount. This is a veselt of the
conparatively fower conversion of the inpat in the cracking fumace ander mild

cracking conditions. Mild eracking conditions, bowever, are desivable since & grester
ratio of propylene o ethylone s present in the vase of cracking under miki conditions

than in the case of cracking under normal cracking conditions as typieally used.

too)
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The provess sccording to the invention makes it possible to operate the second
cracking famace snder mild oracking conditions, sincs the input and eracking
conditions are matched to one snather. Only theongh the matehing of input and
sracking sonditions is it possible to avold the disadvantages described in the provieus
paragraph. These disadvantages and the solution indicated have boen recognized in the

contexi of the tnvention.

The process aceerding to the tvestion thus makes it possible to operste &

steamcracking plant iy such 2 way that wore propylene is fornaed i relation to the
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fresh input that in @ conventional plant in which the process according to the nvention

1@ oot usad,

The igher the ratio of propyiene to ethylene selected for the cracking conditions in the
sevond cracking furnace, the more propylens i formed by relation 1o the fresh inpa,
This s advantageous in the context of the invention, However, a higher ratio of
progviene to ethylene is associated with & lower conversion of the input, and so the
valoes are subject to ypper technical and economic Hmits, Within the lmits specified
i the clalms, it s guaranteed that, on the one hasd, the Ipverstive advantages will be
achieved and, on the sther hand, the steameracker will e controtlable in an indusirial

comext and operable in an economicsily viable manner.

Within the Hmits specified for the cracking conditions in the fiest cracking fmace,
industrially and economically advantageous steameracking i possible, which forms

ethylens and propylenc as prirsary products of valne

Advantagenusly, the second hydrocarbon input s converted o the second eracking

farnace with cracking conditions that lead 0 @ ratio of propylens to ethylenc o 14

$

kafke, more preferably of 085 1o 1.2 kg/kg, at the cracking furnace exit

o

Advantageousty, the first hydrocarhon input is converted fn the first cracking furnace

~

with cracking conditions that lead to 2 ratto of propylene to ethylne of 0.3 10 073

kulfkg, mors preferably of 0.4 o .85 kp/ky, at the oracking furnace exit.

g

More particulardy, the values for the ratio of propylene to ethylene for the first and

seeond hydrmearbons differ by at least 0.1 hg/ky, profesably by at least 013

R g
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more preferably by at least 0.2 kg'hg, for the advantages of the lnvention © be

achieved to a particular degres.

According o the Invention, the second hydrocarbon input comprises predominantly
hydrocarbons having a maxigwm carbon number of 5. Such a hydrocarbon input 13
particulaly suitable for cracking wnder mild conditions, This 15 true 1o 2 very particalar
degree when the second hydrocasbon input consists for the ruost part of hydeocarbons

having & carbon rumber of § oviand 4,
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The word “predondnamiy™ is used in the context of this application to make it clear
that the input or the fraction does not consist exclusively of hydrocarbons baving the
speified carbon number, but that hydmearhons having other carbon mambers and
gther imporitics may also be prosent alongside the kydrocarbons of the speeified
carbon number. The separation and provesaing of the fresd input, of the product stream
andior the foactions always leaves residues of the component(s} in the prodact steeam
or in the fragtion. Other frupurities alse persist, and so a provessed product sirsam o
fraction siream always contains residues. Since the cost and inconvenisnce associated
with sepavation and processing rise to an exiremely high degres with the purity to be
solioved, copnomic factors deide what proportion of restdues may be present ina
streamt. The fevel of this proportion bas to be woighed up according to soonomie
considerations. & rough gwide value for the proportion of unwanted hydrocarbons and
other impurities will generally be that not more than 30 to 40 percent by welght may
be present in the product stream andior in the faction, Usually, 2 maximom value of
15 percent by weight or leas is avtually attained. The hydrocarbon tupat theref
containg the desived hydrocarbons at at least 60 percent by weight, preferably at least
R0 percent by weight and further preferably at least 90 percent by weight and more
preforably at least 95 percent by weight and most preferably at least 98 percent by
weight. This applies to the fresh inpart, to input oliained from the fresh put

fractionation, and 1o nput from recyeled componenis,

In a partoulacly advantageous configueation of the Invention, the seeom cracking
furnace is supplied with one or more recyeled fractions which are ebtained trom the
product stream and which comprise predominantly hydrocarbons having a carbon
number of not more than 5. The second hydrocarbon input thas comprises reeyeled

X

fractions. Reoyeling of such factions ncreases the ameunt of sultable input for the
second cracking furnsee, or such a faction constitutes o suitable second hydrovarbon
input for the second cracking fumacs. A fraction somprising hydracarbons having a
carbon nunber of 4 and & fraction having a carbon number of § are alsn obtaived in the
processing of the product stream in steavocrackers, and these, after separation of the

3,

praducts of vabue, can be recyeled diveetly or after further treatment steps,

&



I addition, it is advantageons to supply the Brst cracking furnace with at Jeast one
fraction which has been separated from the product stream and revyeled, and which
comprises predomnnantly hydrocarbous having a carbon number of at least 6, Sueha

fraction s suitable as the firat hydvocarbon oput for the Srst eracking Banace.

Paricwdarly advantagoousty, & frosh input s used, whick i fractionated into at least
one fest and one second fresh input fraciion, and the first fresh input fraciion is

&

conducted at least partly trlo the fest eracking fwmace and the second fresh inpat
fraction at feast partly inte the second cracking furoace. A fractivaation of the frosh
input van achieve the effert that, particulardy for the second cracking furngee, an input
18 avallable which can achieve the advantages of the invention in an outstanding
manner. These first and second fresh input fractions have a different composition. It is
thus emphasized that the division of the frosh input is a fractionativn and oot & simple
division into two amounts In & factiowation, & sepamtion i3 effected according o
different components, After the fractionation, some compenents of the fresh fnpad are
thus prosent predominantly i the frst frech inpat fraction, and other components of

the freal input are present pradontinantly in the sscond fresh wput fractivn,

{2 Rrther advantageous configuration of the tovention, the second eracking furnace
te supphied with a fresh input consisting predominantly of hydrscarbons having a
raaxinm carbon nuwnber of S0 Such a fresh fnput can be obtained, fr exsmple. ina
efinery or in natoral pas production. Beoanse of its characteristivs, it ds of very good

suitability ae an nput in the seeond eraeking furnsce under mild vracking conditions.

it should he emphastesd once again here that the aforementimed ingaats rewyeled
fractions, froch input fraction and fresh inputs composed of hydrocarbony having &
maximen carbon number of 83 are suitable as mputs for the second cracking furmace,
since all of them are outstandingly suitable for muld eracking. In order to gain the
advantages of the tnvention, the inputs propoesed here can be conducted individually or
as a mixture into the second cravking furnace. The sexond hydrecarbon wnput ased vy
ihas be one or more royeled fractions or a fresh input fraction or another mput
composed of hydrocarbons baving @ maximum carhon nomber of 5. It is also possibie

o use reoyeled Bactionds) and g fresh input frsction or revyeled fraction{s) and anothe

ioput composed of hydmcearbons haviag 9 makimum carbon number of § or & fresh
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input fraction and another inpot composed of hydrocarbony having a maxinuny carbon

nunber of § or & muiyture of &t the possible inpuis as the second hydvocarbon yuput

As explained al the outsel, the ratio of propylene to ethylene in the thermal
stearnerscking operation resudts fromy a munbey of differont influencing factors, anwmg
which the cracking fornace oxit temperature, Lo the tomperature of a product stream
on departure from the reactor coll vsed {coll cuiput tomperature}, plays an imporiand
role, The cracking formace exit temperatire for the conversion in the second eracking
furnace is advantageously between 680°C and 820°C, preforahly between 700°C and
SOOSC and further proforably between T10%C and T8HT and more preferably between
720°C and 760°C, while the cracking fumace exit tewperatare Tor the conversion in
the first cracking furnace 18 advantageonsty between 80050 and HOOG7C, preforabdy
between 82070 and 9530°C und more preferably between 840°C and 900°C. The
cracking furpace exit temperature in the fiest eracking fornace is always higher than in

thi second cracking Rurnace,

The cracking furmace exit tenperatare oy the conversion in the first cracking furnace

A

: at foast R0 above and most

&

o

is preferably at least 19°C ahove, mone proferabl
preferably at least 20°C above, the cracking furnace exit tomperaturs for the

converston in the second eracking fernace.

In the ssvond eracking fusnace, a fower stegr dilution than i the fixst can alse be

wed. This reduces the amount of dilution steam needed and saves energy. However, a
foseer stearn difation in the ssvond cracking furnace is vonecsssary for the significant
advantages of the invention to be manifested. Advardageously, in the sevond eracking

furnace 8,15 to (8 kg of steam per kg of hydrocarbor is used in the inpwt, whereas in

the frst cracking furnace 8.3 10 1.5 kg of steam por kg of hydrocarbon is wsed tnthe
input.
it 1 also advantageousty possibie to et especially saturated hydrovabons having

a carbon number of 2 to 3 prosont in the product stream by means of therpal
steamacracking s vracking furnace for gascous input, To this cud, the saturated
gasecns hvdrocarbons are oblained froms the product stream, and recyeled into and

ey

sonverted in the eracking fuenace for gaseous gt



The fresh inputy used for the frst hydrocarbon input orfand the frosh inputs used for
fresh juput fractionation may be either gases or gay fractions, such as ethane, propane
or butane, and corresponding mistures and condensates, or liquid hydrocarbons and
hydrocarbon mixtures. These gas mixtures and condensates comprise especially what
are called natural gas condensates {natural gas Hauids, NGLY. The iguid hydeocaehons
and hydrocarbon mixtiges may arigiate, for example, from what is called the gasoling
fraction of crude oil. Such orade gasolines or naphthas {(NT) and kerosene are mixiares
of prefembly seturated compounds having boiling points between 35 and 210°C.
However, the invention ix alse advantageous in the case of use of middie distillates,

atraespherie residues andfor mixtures derived therefrom from crude ol processing.

Middle distillnies comprise what are called light and heavy gas oils which can be used

as stariing materials for production of light healing and diesel wils and of hegvy heating
ofl. The compounds present have boiling poluts of 18010 380°C, They ave preforably
predominantdy ssturated componnds which can b converted in g thermal
stoameracking operation. In addition, s also possible o use fractions obtained by
known distillative soparation processes and corvesponding residues, but slso thouse of
fractions derived therefrom, for example by hydrogenstion (hydrotreating) or
hvdrecrackiong. Bxamples are Hebt, heavy and vacuum gas oif {(atmvapheric gas ol
ACHS, oy vacuam gas otl, VOO, and also mictures andfor residues tesated by the
hvdrogenation provesses mentivned (hydrotreated vacuus gas oil, HYGO,

hyvdrocracker restdue, HOR, oy uneonverted oil, UCO,

Very particndarly advantagenus frosh tnputs for the frst hydrocarbon inpad are Hguid
hydrocarbons, More particaudarly, the fresh mputs used are nabiral gag condensates

audfor orude of] fractions andlor nibxtures derived therefrom,

Advantageously, the invention thus enccanpasses the use of hydrocarbon mixtures

baving @ boiling range of up 1o S00°C as the first hydrovarbon inpat as frosh input for
the first hydroearbon fupet. Within this overal] rangs, 19 also possible touse
hyvdrevarbon mixtures having different boiling ranges, for example having hotling
ranges of up e 380°C or of up to 2407°C, The reaction conditions i the cracking

furoaee are maiched heve to the hydrocarbon mixturss used in each case.
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For instance, the invention can, however, alse be used advantageousdy with any desired
frosh inputs having comparable properties, for exarmple blogenie orfand synthetic

hydrogarbons.

rief description of the drawing

The provess apcerding to the tnvention In o particnlarly advantageous configuration is
to be olucidated in detail with referene to the procesy How diagrams which show the
essential process steps tn schomatic form. For better understanding, the known process

ia fivsy tlusteated with reference o figuve 1.

Figure 1 shows o this end a achematic view of 3 known methad for clefin production.
Floure 2 shows a scheratic view of the essential steps of the process aconrding i the
nvention in a partiowdarty advantageous confipuration, snd Sgures 3 and 4 show,
fikewise i suhematic form, the oxsontial steps of 8 pacticntarly advantageous
configuration of the invention. In the fguees, corresponding clements bear identival

$

reference pumierais.

The schematic provess How diagram 100 of Hguee T for the known process includes &
cracking furnace § into which the fresh inpnt A (for example naphtha) and the recyeled
fractions S and P as hydrocarbon inputs are conducted, Ia the cracking funace 1 the
hydrocarbon input is heated and converted in convection and radiation sones. Steam s
addad to the eracking fumace, usaally 0.5 to 1 kg of process steam per kg of
iﬂydmc& bon. A product stream O enserges from the eracking furnace 1, and this s alse
referred to oy the cracking product steam divectly at the exit from the cracking
furnsce. On exit from the cracking furnace, this cracking prostuct stream has a
temperature norttally between 840°C and 900°C. The ratie of propylene to ethylese is

\

gererally L35 to 0.6 kg/ke. After g first quench (ot shown), the product stream s
pracessed it a processing unit 4, From the processing wnit, the following Sactions are
ahtained @5 essential product fractions B to N hydrogen B, waste Haquor F, methane
ethylene H, propylene L gaseous izsy-dr(»:a;ﬁmm L. having a carbon muruber of 4,
pyrolysis pasoline M and pyrolysix ot N. The paseous hydrocarbons L having & carbon

rumber of 4 ave troated further i a €4 processing unit §, which i utilized for the

processing of hydrocarbens having @ carbon rumber of 4. Such a2 04 processing wnit 3
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treats the fraction having & carhon mamber of 4 further iin such a way that butadiene
can be removed. The other hydrocarbons having ¢ carhon pumber of 4 constitule a
fraction ¥ which is recveled into the eracking furnace 1, The pyrolysis gaseline M
comprising hydrocarhons having a carbon nomber of 3 or more Is processed fther in
a pyrolysis gasoline provessing unit §, and aromatics $ and bydrocarbons R having @
carhon munber of, for example, mors than 9 arg removed. The other hydrovarbons
having & carbon number of 3 or move are repyeled as fraction 8 nto the cracking
fignace 1. The processing wnit 4, and alse the U4 processing unit § and the pyrolysis
gasoling processing unit 6, comprise customary units for further processing of the

product stream or of the praduct fractions, whdch ssrve o execute varicus process

steps, for example compression, condensation and cooling, drying, distiliation and
fractionation, extraction and hydrogenation. The process steps are sustomary in olefin

plants are are known to those skilled o the art.

The schematic process flow diagram 10 of figure 2 then shows the process acoording
1o the invention in & particularly advantageous configaration, and the esseatial provess
steps therent, In addition to the cracking furnace 1, 2 second cracking furnace 2 s
present here, as iy a fresh inpat Fractionation unit 7. & frosh inpat B {for example
naphtha) is then fractionated in the fresh input fractionation unit 7 and the first fresh
jnpwt fraction B is conducted into the fivst cracking furnace 1, while the second fresh
input fraction B2 is vonducted into the seeond cracking fumace 2. For the processes for
fractionation of the fresh Input, the customary methods for separation and freatment of
hydrocachon streamss are used, a5 known from olefin plants from refineries. The person

skilfed in the art knows of these, and how to use them. A fraction U is additionally

recycled into the first oracking furnace 1, and the fractions T and P are additionaliy
veted fnte the seeond cracking Runace 2 (for further detatls see below). In addition,

the sevonsd crackivg furnave is supplied with a further input BL composed of

hyddrocarbons having a maxinmun earbon number of § as a fresh input. I tuen, the
cracking product stream C having the abovementioned properties emerges from the
fivst cracking fenave 1. The s:mc}mg product srean X emerges frow the sscond
cracking fumace 2. The cracking product stream X is at & tfemperature sdvantageously
betwess 7O0°C and $D0°C. The tatic of propylene o ethylene therein is
advantageonsly between 0.85 and 1.3 hpfkg. The product streams Cand X are

processed further in the processing enit 4 and combined af 2 suitable point to give a
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cormnon product streany. The processes e further treatment and processing o the
processing tott 4 are known and heve fust been deseribed. Thus, the processing wnit 4
also Teads, as just deseribed, to the produet fractinns B to N The prodoct fractions L
and M fo0, av just deseribed, ane treated further v the speeific mocessing units S and 6.
n contrast to the process desertbed 1o Bgure 1, the fraction P comprising hydrocarbons

having a carbon number of 4 15 then advantageously alse recycled not imte the cracking

’\ v.
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furnaee 1 but into the second cracking fumace 2. 3o the pyrolysis gasoline processin

]

ahtained, The fraction T comprising hydrocarbons having 8 carbon number of S s
advantageouaty recyeled inte the second cracking furnace 2, while the fraction U
compristng hydrocarboiss having a carborn number of & or more, especially between &
and 9, i advantageousty veoyoled tnto the Srstoracking furnace 1. In Sgwee 2, various

npits for the second oracking furnace are conducted. These they Torm the second
fi';}'ﬁmcz-ufi}m tnput, It should be mentioned that the enumerstion of the various nputs is
not conclusive and, more particnlarty, that the inputs shown i figure 2 for the second
eracking fornace (B2, BL, T and Py need not always all be condocted info the second
cracking fornace 2; instead, it is sufficlent in many cases to conduct same of the
possible tnputs foto the seeond cracking furnace 2, for example a reeyeled fraction T
omposed of hydrocarbons having a cacbon manber of § and a fresh fnput BL
composed of hydrocarbons having a nsedmuam carbon swaber of § or, for example,
recycled factions Tand P wmmising hydrocarbons having carbon numbers of $and 4
and LPG BL, 1o short, the following inputs into the second cracking furnace are
posstide: B2, BL, T, P, B2+BL, B2+T, B2+P, BL+T, BLAP, T+F, R2+BLAT,
B24+BLAP, B2+PHT, BLART or BRHBLAPHT,

A particularly advantageous configoration of the Invention {s Bkewise presat in Spure
3. Figure 3 has the sane schamatic process fow dlagram as also shown in figure 2,
This iy supplomentod by @ erscking Rurnace 3 for gaseous tnput, into which a fraction

¥ is conducted as inpet, The faction V comprises saturated gaseous hydrocarbons

having & carhon number of 2 or 3, which are lkewise obisined i the processing wnit 4,

Figure 4 too shows an advantagenus configumtion of the invention, Figure 4 tncludes
the same schematic process Bow diagrany as figure 2, except that the fresh input

fractionation i absent here, Froah tnput is added heve as fresh tuput B to the first



. g

cracking fornace 1, and @ fresh input BL composed of hydreocarbons having a

makinma carbon number of § s added to the second cracking fumacs 2. The futher

proacess steps have already been elucidated in the Hgure desoription fov fgue 2

R N

L

&

10

A, B BL

B, B2
DX

List of reforence manends

cracking furnace {normal cracking conditions}
cracking furnace (uild cracking conditions)
cracking furnace Yoy guseony input

procossing umt

(4 processing wnt

pyrolysis pasoling processing unit

frosh inmet Sactionation unit

schematie process fow disgrams for a known process

schematic process Sow diagramns for the process according to the invention

1w partioniarly advanisgeous configuration

frosh s
frexh fopat factions
product streama

produst fmwtions
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Szabadshnt icdnypontek

§. Elideds szénhidrogén hetipldlt anyag dtmlakitiedea tormikus vizgbals hrakkelissal egy olelim

pataloend termekavannmd, amely Jogaldbh wilémt &5 propilémt taniaboar, egy elsd sednhidrogen

e~

betaplal anvay legaldbb résclepes dtalakitiedval legalabb egy (1} old keakkold kernenceben o5 ogy

mdsodik sedohidrogén betiplalt anyng loguldbb résleges Stobokitisdval logaldbh egy (2) mdsodik
o

krakkold kemenodben, azzal jellomernye, hogy @ misodik sedohidrogdn betaplal anvagot dtalakitiuk 2
o D R )

{21 misodih koakkold kemencsben, olyim krakkoldsi feltételek mellent mwoelyek 08316 kgt

"

propiléndetiién avdnyhor vezetnek a boswsor kimenctdndl, ¢ seval, hogy ax ohd sadndudrmgd

5

betaplalt anvagot Stalabifok az (1) olsd krakkold kemencdben, olyan krakkoldsi felidtelek meliet,

%3

amelvek (L2S-E8S hake propiléofetilén winyhox vezetnek a8 komence kimepeléngl, & a

5]

ropiidwietildn avdny ke a masodik sadohidrogén butiplalt anyaged! magasabb mint a2 elsh

sedrfiudrogdn betdplilt anyagnal k agmfs Sridkel, ¢ 3 masodik wednhidrogdn betdplalt anvag elslsocban

3

tegfelieb § seduatomos § whet taralmar.

o

2. Ax 1. igduvpont szevintt eljdrds, aveal jellemerve, hugy # misodik seénbidrogén betdplaht anyagmt
statakithck a (2) sudsodik hrakkolo kemenodben, olyan krakkoldst folidtelek mellett, amelyek 1,2 kg
propdln/atién srinyvhow veretnek & kemende kimoneténd,

Az 1. vagy 2. igénypont sreringl eljdrss, avzal jellemerve, hogy ax cbsd seénhidrogen betdplalt
avagst stalakiguk az (1) elsd krakkold kemencdben, olyan keakkoldsi felételel mellert, amelyek 0.3~

0,75 ke, elinytees 0.4-0,65 bptkp propilénienisn arfnybor vezetnek a hemence Kivtenatdnél.

4, Az 3. gdnypontok iisé:mxeiyika- szerinti elidirds, abol az olsd és & misodik szénhudrogdn betapldlt

smyagra vonatkowd propiidn-ctilin ardny drickek kilinbedge logaldbb 0.1 kolky elbnydsen legaldbb

8,135 bk, Ss eldnyisctben legalabb 6.2 gy

T

2

S. Az 1-4. igdnypontok bivmelvike szevinti shards, azzal jellemerve, hogy & misodik seénludrogen

z .

hetiplalt anyag pagyrdss - &sivagy $tagd sednhidrogdusket tartalosa

£

G Az 1-3. igdnypotok hdrmelyvike szevintl elffrds, azesd jellewerve, hogy 2 mdsodik keakkols

kemennébe gy vagy 10bb vissraveretstt (P, Ty frakei®t tdplabwk be, amelyeket & termékiranbdl

3

nyeriink, ¢ amelyek elsdsorban Jogfeliehb § seénatomos sdnhidrogénaket tartalm azpak.

7, Az 1-8. igdaypontok barmelvike sreriafi

o

chidrds, avesl jellomerye, hogy aw elbsl krakkold

kemenodhe legalabb sgy (11) frukelit tiplthunk be, amelyet 2 termékdrambol kididnitink el & djem

N

feihasendliok, & moely oisdsorban legaldbb § szénstomos széubidrogdneket rtalmsz,

B Az 127, igénypontok birmeluike szerintd olifeds, axzal jollemsesve, Bogy Iriss belipldlt anyagnt

&

alkalmarusk, amehet logaldbl cpy olsd d¢ legaldbb egy mdsodik friss betdplls anysg frakciovd

<148NTA MOES
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2

fraboiondiunk, & a2 el frise betdplal anyag Fakeidt Jogaldbh réscben a2 elsl krakkodo Remenedhs

veretiik, ¢s a wésodik frisy betiplilt anpay frafoidt logaldbb réerben & misodik hrakkold komonedbe

vezettk

&, Az R lpdayvpontok bérmalyike sperintl eljdeds, sezad jellemerve, hogy a {2} mdsodik Rrakkald

R

kemenodbe nemesak o (B2) mudsrdik frise botdplalt snyag frakeidn, bansm tovabld (BL} frise bordplait

anvagot b betdpidinak, mmely eisbsorba fogfeljebb § aénatomos seénhidrogéneket tantabmas,

19, Az 199 igduyvpontok Banwelyike szerinti efidrds, ahol 8 krakkold kemence Kilépeést hdméradiiat a

(2} masodik kralkobt kemenvében Wirdnd Stalekitiahor 68IPC 83 820°C kovudn, eldnydsen TOIT &
ST kozdw, elfinySsebben TI07C & TROVC kéaditl, & méy elfnyisebben T20% & TA0°C ke,

sz

1 kemencdhen fridnd Strdakigshor

¢s @ krakkold kemenve Xilépdsi hbmdrsekiot 5 {1} elsd k
SO0 &y 1OOONC kSzoit, olbnyisen 20°C &5 BIN°C kExdy, &y ellnyisebbon 3T & SR
kfadnh az (1) elsd krabkold kemsner kildpdsd bomérséklete magasabl a (2} wisedik beakkodd

7

kemanos Kitépést hdmdrsdkloténet,

11 A 10, fudnypent szerinti elidvds, ahol a krakkold kemence kildpési hirodrsékiet az{ 1Y alsd krakkols

kal, clonyvisen legatdhd 15°C-kal, elaydsehben

&

kemgnoshen Wrténd dalakitishowr legalibh 10K

legalibl 20%0-kat haladia meg 2 {23 mésodik krakkald kemenoében tetdnd Slalekitashor suitkedges

B3

e

krabkobt kemenes Kilépdst himsrsdkiatet,

12, Az 110 igdavpontak bérme ahideds, ahol 1 Ry szenhidrogdn betaplall anvams
AR i YRE

szamitva s (1) elod hrakkeld kemenedben 0315 kg dramot, &8 3 (2} svisndik Krabbold kemenachen

8, 15-0,8 kg dramot alkalmazenk

13 Ax 112, igdoyvponioh barmelyike sxerinti olidris, ahod lgalabb egy, Bleg 2 vagy 3 wednatonus
seénhidrogéneket tartalmand (V) Frakeidt nyeriink a termékirambol, & egy (331 krakkolit kemenodhen

fogalabd résrlogesen gdzdllapott betdplalt anyaged alakiijuk.

o P =3

14, &z E-13. tednvoontok birmelyike szerint eljdrds, azeal jellumerve, hogy av alkalnwzot {B) friss

P

hetiplah anvag, amslyst az (1) efsd keakkold kemencéber dsfvagy a {7} friss betdpldlt anyag

frakolondidshor hasendlt fiiss betdplilt anvaghor hesmndlunk, termdszetes giv kondenzitumiokat
= Do) o)

sartalmar, kitlOndsen naftdt, éshvagy suintetikus Safvagy blogn

dsfvagy wyers olapfrakeidka

srértiidrogneket &v'vagy ezek keverdkeit,
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