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BACKGROUND OF THE INVENTION
[0003] The production of light olefins (ethylene, propylene and butenes) from

various hydrocarbon feedstocks utilizes the technique of pyrolysis, or steam
cracking. Pyrolysis involves heating the feedstock sufficiently to cause thermal
decomposition of the larger molecules. The pyrolysis process, however, produces
molecules which tend to combine to form high molecular weight materials known
as tars. Tars are high-boiling point, viscous, reactive materials that can foul
equipment under certain conditions.

[0004] The formation of tars, after the pyrolysis effluent leaves the steam
cracking furnace can be minimized by rapidly reducing the temperature of the
effluent exiting the pyrolysis unit to a level at which the tar-forming reactions are

greatly slowed.
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heavy oil and tar in an environmentally acceptable manner.

[0007] Accordingly, in most commercial liquid crackers, cooling of the
effluent from the cracking furnace is normally achieved using a system of transfer
line heat exchangers, a primary fractionator, and a water quench tower or indirect
condenser. For a typical heavier than naphtha feedstock, the transfer line heat
exchangers cool the process stream to about 1100°F (594°C), efficiently
generating super-high pressure steam which can be used elsewhere in the process.
The primary fractionator is normally used to condense and separate the tar from
the lighter liquid fraction, known as pyrolysis gasoline, and to recover the heat

between about 200° to 600°F (90° and 316°C). The water quench tower or
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pressure gas. The pumparound loops are likewise large, handling over 1.3 million
kilograms per hour (3 million pounds per hour) of circulating oil in the case of a
medium size cracker. Heat exchangers in the pumparound circuit are necessarily
large because of high flow rates, close temperature approaches needed to recover
the heat at useful levels, and allowances for fouling.

[0010] In addition, the primary fractionator has a number of other limitations
and problems. In particular, heat transfer takes place twice, i.e., from the gas to
the pumparound liquid inside the tower and then from the pumparound liquid to

the external cooling service. This effectively requires investment in two heat
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[0014] There is therefore a need for a simplified method for cooling pyrolysis

¢
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unit effluent and removing the resulting heavy oils and tars which obviates the
need for a primary fractionator tower and its ancillary equipment, even where
steam cracked gas oil is produced.

[0015] U.S. Patents 4,279,733 and 4,279,734 propose cracking methods using
a quencher, indirect heat exchanger and fractionator to cool effluent, resulting
from steam cracking.

[0016] U.S. Patents 4,150,716 and 4,233,137 propose a heat recovery

apparatus comprising a pre-cooling zone where the effluent resulting from steam
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[0021] WO 93/12200 proposes a method for quenching the gaseous effluent

from a hydrocarbon pyrolysis unit by passing the effluent through transfer line
exchangers and then quenching the effluent with liquid water so that the effluent
is cooled to a temperature in the range of 220° to 266°F (105° to 130°C), such that
heavy oils and tars condense, as the effluent enters a primary separation vessel.
The condensed oils and tars are separated from the gaseous effluent in the primary
separation vessel and the remaining gaseous effluent is passed to a quench tower
where the temperature of the effluent is reduced to a level at which the effluent is
chemically stable.

[0022] EP 205 205 proposes a method for cooling 2 fluid such as a cracked
reaction product by using transfer line exchangers having two or more separate

heat exchanging sections.
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from step (b) to condense a liquid effluent quench oil; (d) passing the mixed
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003800 R ly8) another embodiment of this aspect of the invention, (a) includes
passing the effluent from the primary heat exchanger to a secondary heat

exchanger, typically a transfer line exchanger.

[0031] In still another embodiment of this aspect of the invention, (a) includes
maintaining an outlet temperature for said primary heat exchanger above the dew
point of its effluent.

[0032]  In yet still another embodiment, the cooling in step (a) is effected by
direct quench of the gaseous effluent with a liquid quench stream. The liquid
quench stream can be selected from water and oil, e.g., liquid quench stream

comprising condensed quench oil from step (d).
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PR fFurther aspect, the present invention is directed
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hyd b | ysi it, th t hod i si ng:
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exchanger, thereby cooling the gaseous )
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where tar, formed by reaction among constituents of the effluent is condensed and
separates from the gaseous effluent; (c) cooling the gaseous effluent from step (b)
to condense a liquid effluent quench oil; (d) passing the mixed gaseous and liquid
effluent from step (c) through at least one quench knock-out drum, where the
condensed quench oil separates from the gaseous effluent; (e) cooling the gaseous
effluent from step (d) to condense a liquid effluent comprising pyrolysis gasoline
and water condensed from steam; (f) passing the mixed gaseous and liquid
effluent from step (e) to a distillate drum, where the cooled gaseous effluent,
pyrolysis gasoline and water are at least partially separated from each other to
form a gaseous effluent stream which is directed to a recovery train, a liquid
pyrolysis gasoline rich stream and a liquid water rich stream; and (g) passing the
liquid pyrolysis gasoline rich stream to a tailing tower which produces an

overhead stream rich in pyrolysis gasoline and a bottoms stream rich in gas oil.
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introducing quench oil from said quench drum to the process between (b) and (c).

BRIEF DESCRIPTION OF THE DRAWING
[0041]  Figure 1 is a schematic flow diagram of a method according to the

present invention of treating the gaseous effluent from the liquid cracking of a gas

oil feed.



the gaseous effluent from(g); and (i) a tailing tower
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efficiently, generally less than about 212°F (100°C), for example less than about
167°F (75°C), such as less than about 140°F (60°C) and typically from about 68°
to about 122°F (20° to 50°C).

[0044] In particular, the present invention relates to a method for treating the

gaseous effluent from the heavy feed cracking unit, which method comprises
passing the effluent through at least one primary heat exchanger, which is capable
of recovering heat from the effluent down to a temperature where fouling is
incipient. If needed, this heat exchanger can be periodically cleaned by steam
decoking, steam/air decoking, or mechanical cleaning. Conventional indirect heat
exchangers, such as tube-in-tube exchangers or shell and tube exchangers, may be

used in this service. The primary heat exchanger cools the process stream to a
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(sél'glglgaritly-ligxlwgr {eﬁ”lp%fh%%qgaxp%em’uﬂp §tcam. The film effectively keeps
the heat exchange surface wetted with fluid material as the bulk stream is cooled,
thus preventing fouling. Such a secondary heat exchanger must cool the process
stream continuously to the temperature at which tar is produced. If the cooling is
stopped before this point, fouling is likely to occur because the process stream
would still be in the fouling regime. This secondary heat exchanger is particularly
suitable for use with light liquid feeds, such as naphtha.
[0047] In an alternate embodiment, the gaseous effluent from the steam

cracker furnace is subjected to direct quench, at a point typically between the

furnace outlet and the tar knock-out drum. The quench is effected by contacting
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cooling sequence downstream of the tar knock-out drums to separate additional oil

from the gas stream and can be preferably operated at a temperature above the
dew point of water, typically at about 194°F to about 302°F (90° to 150°C), such
as at about 250°F (121°C), to produce a light oil fraction having an initial boiling
point in the range of about 302°F to about 536°F (150° to 280°C). The gaseous
effluent from the quench oil knock-out drum(s) is then directed through at least
one indirect partial condenser so as to condense the Cs:+ components, e.g.,
pyrolysis gasoline, as well as water, in the effluent whose temperature is reduced

by the condenser to about 38°C (100°F). Passing the effluent through at least one
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[0053] It will therefore be seen that in the method of the invention, the
pyrolysis effluent is cooled to a temperature at which the lower olefins in the
effluent can be efficiently compressed without undergoing a fractionation step.
Thus the method of the invention obviates the need for a primary fractionator, the
most expensive component of the heat removal system of a conventional naphtha
cracking unit. As a result, the pyrolysis gasoline fraction contains some heavier
components than would not have been present if the entire gaseous effluent had

been passed through a primary fractionator. However, these heavier components



order of about 85CF (4540C). The hydrocarbon fraction

is distilled into a lighter fraction, pyrolysis
wqgaswloose3 and a heavier fraction, steam crackedT@as006/025207
oil. The pyrolysis gasoline fraction typically has a
final boiling point of from about 350 to about 5000F
(177 to about 2600C). The stgam cracked gas oil
fraction produced by the tai]1 ing tower typically has

bl B0 20T Sl BB RN OB o i
500MtHoR800%) . such as of the order of about 8000F

(427C). [0053] It will therefore be seen that in the,
ni90Réld ofThemeethod/efthe mventioreaghjeves gesieal afivaniages in addition to

cooled tg a rature at 1ch. [ [ fi e
8 Byl el oot e osh 45 A RE L B flaf b B bffmary
URSRIARIORY Thé N6t d0BANEEN oht eRimddyUBatdier line Hadt ekchanger
the invention obviates the need for a

rinar .
f magimigesather valup eofrsecovesed chest.v e Feghgo Paéhitioa%/l ppeful bggt 1s
r . ti.on '
VA LB 8 RSO Yon RN SpIEHL 08 o
Cortaisnss sale dsepotsitle dnnpaledichied t visselyonintmizilg Faieg and

been present if the entire gaseous .effluent had been .
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en" as bottons fromthe tailing tower, a si
dfra¢tidniatat | wayst emk punjp@esull Trchangarhdd difminhedi nbefty orplve
achi eves several advantages.in additign to.the
cHEEVIRE 1310y 20¢) é’ﬁ%&oﬁji@‘{]bﬁg?% 1, 4 EYezS‘% & a\/\m%mlgevr%%t\g/lg#lc ggwer
t hftuRs ﬂnﬁ?bé’ rddudéd. | PRAERIof indictisetislfconliedsedwlintnates the need
primary transfer |ine heat exchanger maxi m zes the
vid use ofvatesopvechetdwes and asincidiest largedpymapaawndsy sMpgrover, the

heat recover. fit [ Tar .
e ebs PR URBuR it it Yo sRes PR AR Sy Bbrions
Pes shdddreald Buch dedias afiledwhieh Srebult ion Rieain grackinki Ingviendhan
si mpl | f%i ng coke renoval fromthe process, Li qrui d .
hyenhsantends whisherse ofprise preset [y amatis ghpt ggrfete with effective

P : rdgmg-' 1,084EE oi1 FFRYHh 4 of primary
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e[0085hat dd.onSafriodimeit \of thieeinventiong thealbwslewngicheat removed from
associated flaring in_ the event .of a cooli te r
RS ety &1 iy PHasded et cotiSron vaeth oghent diepag Teod water.
p?g%icéllly, CROFERSEIA WAtk hARE85m IBRdIRAE @ hUed o WesR 260°F
quénch tower and associ ated | arge punparounds.

MoI 256U nsing hew peesswife stéran duendsacrsidr Whese litoist staprat 9y To
t Q&ﬁgw;eeéc’f?e%ivé gt\ﬁe})%gﬂg? "thé BIERINTTm qgrrnf)érg&’?e of the water entering the

deaerator is generally limited to about 11°C to about 28°C (20° to 50°F) below the

deaerator temperature, depending on the design of the deaerator system. This
allows water to be heated to about 210° to about 240°F (99° to 116°C) using
indirect heat exchange with the cooling cracked gas stream. Cooling water
exchangers could be used as needed to supplement cooling of the cracked gas
stream. By way of example, in one commercial olefins plant, about 367,200 kg/hr
(816 klb/hr) of demineralized water at about 29°C (84°F) and about 339,600 kg/hr
(849 klIb/hr) of steam condensate at about 75°C (167°F) are currently heated to
about 131°C (267°F) using about 108,900 kg/hr (242 klb/hr) of low pressure steam.



of materials such as gas oils which result from steam

cracki ng heavi er than naphtha feeds, which are
wotheroasLe present in anounts that interfere wWPCI/US2006/025207

effective operation of the distillate drumin

separating oil fromwater. [0055] hi one enbodi nent of

the invention, the |low | evel jheat renoved fromthe gas

effluent in the cracked gas cooler(s) is used to heat

o uimscrahSaRaiaht Bh Rl oM 0 S 5 Bl e

UBdcBOerb® ol ESEkddCo8! GR Wwould re@aRrtht deadMi6F Siedh frequlirement
stripped out. To achieve effective stripping, the
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c [ gﬁg,,rg- ﬁ%‘an : ter exchangers
C%Egéﬁﬁg as %Zﬂéégé%%t 0 sﬁ%&%ﬁﬁ%@cool gﬁ}& gf gt he

c d eingetarfIGBY, watheahetbm lag ,examp the invention, a
cgn&ercibal foI m‘ohnsg%.gnt about 316&3‘}9%(8? kg/ %r (816. fed
kPEgrRParod fogd HOfl Spprisiag haaYsepas Utiog § a{“sﬁq]%:‘f ed to a
apdadReatiking38a 801 0404 hedre HRAR/dfd DY) febd isHeBRMto cause thermal

condensat e at about 750C (1670F) are currently heated

L decfmwitipamdle( feed oFproduealy b splecnba ,mghtmgﬂmlca@n& such
BP0 Rl TESSHBT AT 15 B SRR TS fpeor e

healdut @courtacarddsteimcerackedgagad. This woul d reduce the
deaer at or _steam requirepent from about 108, 900 kg/ hr

t PP038but Qe Pylysiy phlusat 486 sxitkg ther Steampopragking furnace
i: . |

-FHLDRE i RO G S RL b ey Stncr 108

dwhjchbgoodbthiet effBAM\VEohS 8n MG tdntper i@ 56 hgifip drann whaiti 1800° to

e o T 6B e PACT o n bbb cdgonsg o SUFRELFEOT 1o

[ @9P¢) eRef 8ot 1806 qﬂgg‘C),lto b ohfl& BB Ql‘aqlré’frar%% from about
exanpl e of the invention,~ a hydrocarbon feed 10

c 60 rtosbog 138EE/(3daStogibbuti{d®d), lsay, iftom ghaw QDR absutf HOF

t oSt racki r re t.he hydrocarbon

¢ Bl M BB OL § ol R ot O T ptlRl e SREIEe 108
f eglprises R Spehine enlEtOMRY folRitRYAUMLAE preteghtl HayleF feamafsthaving a
such as C2-C4 olefins. The pyrolysis ﬁs)r ocess in the

steameratvrgarnIge foae ebrut 2680 to il G98°Ts i ° taB 163, say, from
SLEANIGOAE KL I ARSSHF (177° to 288°C), e.g., about 400°F (204°C). Super
high pressure steam is taken from steam outlet 112 and has a temperature ranging
from about 530° to about 670°F (277° to 354°C), say, from about 567° to about
628°F (297° to 331°C), e.g., about 600°F (about 316°C), and a pressure ranging
from about 6310 to about 17340 kPa (900 to 2500 psig), say, from about 8380 to
about 13200 kPa (1200 to 1900 psig). On leaving the primary heat exchanger 108

the cooled gaseous effluent 114 is still at a temperature above the hydrocarbon
dew point (the temperature at which the first drop of liquid condenses) of the

effluent. Above the hydrocarbon dew point, the fouling tendency is relatively low,



[ 0058] Gaseous pyrolysis effluent 106 exiting the

steam cracking furnace initially passes through at
woOeearstoosne prinmary transfer |ine heat exchangePCL@82006/025207

whi ch cools the effluent froman inlet tenperature

rangi ng from about 1300 to about 17000F (704 to

9270C), say, from about (140 to 16000F), (760C to

871C) e.g., about 1500F (816C), to an outl et

tenperatu r i n about 600 t about

(VT e o B AL T v B e 0" b Hltid fresent that
1€R0@Fas3 fuilng. 649C), e.g., about 11000F (593C). The
primary heat exchanger 108 conprises a steaminlet 110

f H05Pht r owiterileaying Slequimaty biewt echangst 10&tthe cflipnhegrogm 114
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condensesg of the effluent. Above the hydrocarhbon dew

ptﬁmﬂvedtaﬁ oftert A g SAEPRYE fragtions P teken oo Pyerhead;  The tar knock-
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condenses ducing a ' quid and vapor stream
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e tar con enses e mxed |i"qui d and vapor
eﬁvfatau,ewrth itlee peat sendvemet do atusb@hpurpomg suchraskmeledating boiler feed
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asfrRel, Readinidd) Bqhid cofjfdknts in the gas oil and heavy naphtha boiling
range, €.g., condensed pyrolysis gasoline, steam cracked gas oil, at least part of
which can be directed to a quench oil knock-out drum 130 which separates the
effluent into quench oil taken as bottoms 118 (which can be used as quench
upstream of the knock-out drum 120) and gaseous effluent 132 containing water
vapor, C, to C4 olefins and higher boiling hydrocarbons.
[0061] The gaseous effluent 132 is directed to condensers 134 and 136 which
utilize water as a cooling medium introduced via line 138 at a temperature of
about 80°F (27°C) which exits the downstream condenser at a temperature of

about 100°F (38°C) as heated stream 140 which is introduced to the upstream



out drumcan be a sinple drumwith few internals, or

a high efficiency separator with i nprovenents known to
wohow@osf23skill in the art for inproving separ 2CT@s206/025207

liquid and vapor, e.g., one or nore tangential inlet

nozzles and internal baffles. Thereafter, the gaseous

fraction passes through one_@y_nore cracked gas

coolers 126 and 128, where the fraction is cooled to a
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is dlrected to condensers 134 and 136 which u ize

wat wal beling poist ranging=aom #bewt4063 tr alepuy #A07E R84 5823 Chand
RGNS B BT ML S TS, Bfat e The Wb pbllihe o raning
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upstreantondenser fromwhich jt .is taken as heated

stfRdHAY lenogpa é%@ﬁp@raamwvgy&acg@mr buionm pudrymalles tower.
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t enperature, nost o am1s condense
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W{D(}B‘z] I's Tlﬁdpf&erﬁ hﬁblllﬁd’iﬂ ré ‘ﬁ%é 1820 hard RO YRRAUS conventional
fraction 152, which can ed to a sour water

s primgpefadtionafen dbergby re(dn@mg shgin Yhe arithany @a@m@r is replaced
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recovery traln as IS

f qiereh Quiripgrounds @mdﬁfbﬁl Wigh @fpﬁrﬂﬁycﬁc’acﬁénabﬁﬁﬂermsd slifhiRRted,
fractjion 154. In the tailing tower 150, the

hingfusing: BRsr etge « PAPsL 48d | drivers @longn 3¢l theik @sspciated power
PRIl 0 A 000 58 B o ity
466 Rp4raild i siz@ AR )loaind those employed with a primary fractionator. The
present invention dispenses with the additional temperature approach required
where a primary fractionator is used. With a primary fractionator, heat removed
from the furnace effluent must be exchanged twice, first from the effluent to the
pumparound liquid and then from the pumparound liquid to an external service.
This requires investment in two heat exchange systems and makes it difficult to
recover the heat efficiently because there are two temperature approaches.

Pumparounds require large pumps and large heat exchangers to be able to recover

the heat at as high a temperature as possible. Therefore, the present invention



a steam cracked gas oil fraction 158, typically having

a final boiling point ranging fromabout 500 to 1000F
wO0260/00812about 538C). The tailing tower distil PeT/US2006/025207
liquids as is normally done in a primary fractionator,

but in a nuch smaller tower. The pyrolysis gasoline
stream thus produced can be_ggiitable for feeding a
hydr of i ner whilst the bottons steam cracked gas oil is

t ypi cal r v - aquench liquid,.

A R e e A s S B e

| Biteily) @asoeflisiRdrdye o8 ﬁhtadimg/\m eedui@d by thONyR MdoPBF train of
primary fractijonator, erehy reduci ng costs. The

theri%P%?n? nyeRtiEn a%ss«?ptqbshtyécpfoa@@a 19, greply méumﬁioc k- out
03] anRitgUGD iRVBibE hab '1RER &Qﬁiﬂeﬁ” Weeotidd Wit Ertain
enc punparoun S assocl ate ry
f peftrrainahioodiments ab simt ebpaatsrthenedf mlaydaleudd)m duliynanderstood and

e .punps, and dri.v al with their,. assoc at ed
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and |oad to those enployéd with a prinary
f maodificatiansorand Teywivatentens may diet insiudgids pahise shanistdpet b the
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fractionator, heat renoved fromthe furnace effl uent
nmust be exchanged twice, first fromthe effluent to

t he punmparound liquid and then fromthe punparound
liquid to an external service. This requires
investnment in two heat exchange systens and nakes it
difficult to recover the heat efficiently because
there are two tenperature approaches. Punparounds
require large punps and | arge heat exchangers to be
able to recover the heat at as high a tenperature as
possi bl e. Therefore, the present inventionpermts
recovery of heat at a higher tenperature, thus

i nproving energy efficiency. Finally, inasmuch as no
trays or packing are required by the heat recovery
train of the present invention, susceptibility to
fouling is greatly reduced. [0063] While the invention
has been described in connection with certain
preferred enbodi nents so that aspects thereof nmay be
nore fully understood and appreciated, it is not
intended to limt the invention to these particul ar
enbodi nents. On the contrary, it is intended to cover
all alternatives, nodifications and equival ents as nay
be included within the scope of the invention as
defined by the appended cl ai ns. CLAI M5



What Is Clainmed Is: 1. A nmethod for treating gaseous
effluent froma hydrocarbon pyrolysis unit, the nethod
woanprosi2ag: (a) cooling the gaseous effluent aCTIUS2aAE/025207
to a tenperature at which tar, formed by reaction

anong constituents of the effluent, condenses; (b)

passi ng the m xed gaseous gﬁd liquid effluent from

step (a) through at |east “ofde tar knock-out drum

where the condensed tar separates fromthe gaseous
@LAIMSBNt; (c) cooling the gaseous effluent from step

) fa,con se a liquid effluent quench oil; (d)
’%{2@%}?@“’(’}? %1]1 xed gaseous and liquid effluent from

step AGhethbd QiGhafhe beashs effieestifenm h Hydoakrtontpydelysts unit,
where the condensed quench oil separates fromthe

tha sethrsl efmfiprisang:; (e) cool i ng the gaseous ef fluent
fromstep (d).t | 4t &F § hderate RIS G,
pyrol ysi s é%‘ﬁ%’lgﬂﬂégg%gﬂémgﬂg?ﬁtcondensed fromsteam (f)

RAmSH BY réddofmnedg gasstinieatsarfithd éffuent, efnfibusesit from
step (e) to a distillate dru

) ) m er.e the cool
gaseo(d ef passingrthe mixgRe g3sqRPs GPS]/ yﬁgldgeéélﬂﬁnit %11'8 masﬁ%p $al) ahlﬂ)
er. are at S Q%Erhi Ahk BRPaskAsdf pRepasths dionethe
?%ieia%tr ?ﬁl%t%alggogg?uéf uent streamwhich is directed to
gadeBGOMBIuntt rai n, a liquid pyrolysis gasoline rich

streamand a liqyid water ri BTN
Che. 1 (g acpying s g guSor MhE, TR (NS SoLiar e
ﬁy@.hté@ngﬁog,roduces an overhead streamrich in

y

pyrolysis gasoline and a bottons, streamrich in
oi | . 2d) Theassingihd mikedgasponsend ligapkstiluent Ty s Bg‘gsfh“’“gh
effluent is coqgled in D I flcHEE oftf t
3k Sttﬂ%enq‘é%ﬁﬁm‘?glﬁﬁm( @‘Si‘?c",&}?%%té egoédﬁﬂgta e%te( c) T
tﬂpg{eaéagéo%s@fﬂdegﬁ,s t han about 5000F (2600C), and

I ed .
LU RCRTR T Tt TR g
ffl. h.S.: ' .

R
(2040Qs¥ 0 3463 teonfied gasemtsemd byuid cfluens fiss atear () to a

rd?gil lla’rc]egdlfuino, ngvl?e?g lflltle ézo% e'fl égseg?soe%hug'r?[? ﬂcﬁuid pyrolysis gasoline and

liquid water are at least partially separated from each other to form a gaseous
effluent stream which is directed to a recovery train, a liquid pyrolysis gasoline
rich stream and a liquid water rich stream; and

(g) passing the liquid pyrolysis gasoline rich stream to a tailing tower
which produces an overhead stream rich in pyrolysis gasoline and a bottoms

stream rich in gas oil.

2. The method of claim 1, wherein the gaseous effluent is cooled in step ()
to a temperature of less than about 700°F (371°C), cooled in step (c) to a
temperature of less than about 500°F (260°C), and cooled in step (e) to a
temperature of less than about 200°F (93°C).

3. The method of claim 1, wherein the gaseous effluent is cooled in step (a)

to a temperature ranging from about 400°F to about 650°F (204°C to 343°C);



(121C to 204C); and cooled in step (e) to a

tenperature rangi ng from about 50F to about 180F (100C
wOoQo®B20€93 4. The nmethod of claim 11, wherein tReT/US2006/025207

gaseous effluent is cooled in step (a) to a

tenperature rangi ng from about 4500F to about 6000F

(232C to 316C); cooled in stgp-.(c) to a tenperature

rangi ng from about 2500F to about 4000F (121 0OC to

¢ aoaird in 30 RIRSCE hsPiid afkink Uip EORCIHLB, pgysoF

5(121Iﬂ6 tnPZ(]zﬂﬁﬂ) oe[ndamol@f it $tep me)etbefl |tagp&h1awi‘lﬁangﬂﬁehf£ﬂn$]bout
sis gasoline

Sﬁ{’% BB‘i fﬁ%@ ({@ﬁ?p%&?& Iegsp%/{]gnyaboutg 3000F (1490C)

and a flnal boi ling point in excess of about 5000F

(2600Cxhe netiidieoN@ARPE, Qﬁer@in%@g%seo‘ﬁ@ @ffﬁieﬂt ﬁacjogledfin step (2)

overhead streamrich i h pyrolysis gasoline has a
bl Ritpgperetun rarmr@ frgnf plonwt A0TH t&@Botto6MBB (23 29TV @0B16°C);
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ng a tenperature of ata?east abéﬁgﬂSOOOF ?&gOOC) bout

aﬁ@TﬂPég@MﬂéogE65?@ﬂ°ﬂﬂaﬁﬁabout 3550 kPa (500 psig).

8. The nethod of claim 7, wherein step (a) includes

passi n f t nger

B oh ro AR g aril M, DRt e R Lol SRR g

abduun POy ga®bife hag 26 Ghifial doBihgGoimnelf ke Sismr £hout 300°F
b frotm ?%ﬂ 4240 .t o abotl 17340 kPa (600 to

2 g (gg 1Rpl beiling pofT dhexsesALAItS 00K 6460°R)-st ep ( a)

i ncl udes paSS|ng the effluent fromthe primary heat

egCchangid nicthodl SE6IRNAA, WyHeeah BXCHRILEN: strkBm AL
met hod of claim8, wherein st esp (a) 1 ncISudes m pyrolysis

ngasaking hasrylingl teilingpointiapging fione abant 5067 th ghouhBdGo°F (260°

?%%hg hanger above the dew point of its effluent. 11.
od of any of the preceding clainms, wherein

step (a) is effected by direct quench of the gaseous

el.f | uethe mdﬂh)(hof anyliof thelpreledinkr daifis, Wherell &tepeta) Aflcludes

of clai wherein said |iquid quench streamis
ssgee ég1 fﬁ}% g]ér?bl pEmary heat ebangar whichprevidesmsteam

Wavinfh £ k&hpera@dtedof hOihd BUENSOH-F(REGF) CAIRIL&GR: greater than
about 3550 kPa (500 psig).
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8. The method of claim 7, wherein step (a) includes passing the effluent
through a primary heat exchanger which provides steam having a temperature
ranging from about 500°F to 650°F (260°C to 343°C) and pressure ranging from
about 4240 to about 17340 kPa (600 to 2500 psig).

9. The method of claim 7, wherein step (a) includes passing the effluent from

the primary heat exchanger to a secondary heat exchanger.

10.  The method of claim 8, wherein step (a) includes maintaining an outlet

temperature for said primary heat exchanger above the dew point of its effluent.



condensed quench oil fromstep (d). 14. The nmethod of
claim8, wherein step (a) conprises directly

woami7ao$42g t he gaseous effluent with a quenchPCTmS2@6/025207
after passage of the effluent through said primry
transfer |line heat exchanger. 15. The nethod of claim
14, wherein said quench liqupg.is selected from water
and oil. 16. The nmethod of claim 15, wherein said

gyench- [ qui.d 4 ngens . - 0j | from.step.(d).
T4 T bk Bititiod Or SR S AP WtleRlhizh OB if Elsreq o
s dixpet @@ndhusfithe gasetds afflesnt pathsd lighid ghshch Rgedrh qui d
pyrolysis gasoline rich streamto said tailing tower.

1 The, met hod. of. any of the preceding clains, wherein
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hedtn wXePands: 19. The nmethod of any of the preceding
claims, wherein the cooling step (c) includes a water
quench step. 20. The nmethod of any of the preceding
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Passi nTht hestigaiseanlsines fwhieeih s (ay E6npli dRvE®) Ysitsetiah the
a feed heavier than naphtha through at | east one

pRissarsy cHlugnt with madisBeh Ligwidr &5y naswee vf theefflysstetuench said

ef i g@n&' | Lxed gaseous and liquid

eﬁmu ntaﬂfsf%rlﬁmgtﬁg%%?g%ngﬁff(ough at | east one knock- out
drum where tar, fornmed by reaction anong constituents
ofl5.t heTh¢ fethmdtofickrimdrds wherth sandl quaph lighilss telected from water
gas(ﬁ)gs effluent; (c) cooling the gaseous effl uent

f PEH™ tep (b) to condense a liquid effluent quench

oil; (d) passing the m xed gaseous and liquid effluent

f 1&M STRE n{etod! ST i1 Atwilepdh saidtficHERGNd kNesteRdst quench
drum where the condensed quench oil separates from

t pid figasdeef f 1 uent; (e) cooling the gaseous effl uent
fromstep (d) to condense a liquid

17.  The method of any of the preceding claims, wherein step (g) further

includes passing only the liquid pyrolysis gasoline rich stream to said tailing tower.

18.  The method of any of the preceding claims, wherein the cooling step (c) is

effected by indirect contact heat exchange.

19. The method of any of the preceding claims, wherein the cooling step (c)

includes a water quench step.

20.  The method of any of the preceding claims, wherein the gaseous effluent

of step (a) is derived from pyrolysis of a feed heavier than naphtha.

21. A method for treating gaseous effluent from a hydrocarbon pyrolysis unit,
the method comprising:

(a passing the gaseous effluent derived from pyrolysis of a feed
heavier than naphtha through at least one primary heat exchanger, thereby cooling

the gaseous effluent;



ef fl uent conprising pyrolysis gasoline and water

condensed from steam (f) passing the m xed gaseous
wanatoogadd ef fluent fromstep (e) to a distil Paras2006/025207

drum where the cool ed gaseous effluent, pyrolysis

gasoline and water are at |east partially separated

fromeach other to forma gasgous effluent stream

which is directed to a recovery train, a liquid

pyrol ysis ¢ ream wat er
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over ﬁgd streamrich _in pyr ol ysi s gasol i ne an

b & GHEeH 15 eandensed qnd ﬁe@a%es(aﬁwm t@gasmmﬂm bon
cracki g&napk%aglﬁ{ﬁ*g}:eag%g&issé ém ftglg%“)t ™ CI)I?C[GRSC a liquid

pyr ol yzi react’'or having
nfﬂu@n‘t@tenb]lnoﬂugh whi ch gaseous pyr ol ysis effluent can
exit t react or; é?% ?@:1 | east one of i) a transfe

line héD: eReTsiiefbr Mistheases g nqﬁe stbbhert Gfonotiep G through
antiabt) ot duieABh kADCH-Bh QUHC! 'vﬁ& dOided q@éﬂ@ﬂ bft 2ebarates
of the reactor outlet, for’ ooo |ng t he gase

pyiont theigeseons Effluant; (c) at | east one tar knock- out
drum c necte t 0,and downstre of ste .
segar a?ef ng P%? ing- tie, §3780% %@ E@%‘P’PI ﬂ%ﬁ]gd)(%fo ense a liquid
C effluefiQednfipitisin LB S @lsdlife aAdwaRWISE RS Bém shanat

| east one knock-out drumfor further cooling the
gaseoud ef f PassHIe te mixed aseong @né ell%llch gflvent Gom step (e) to a

f GRANARUER) whkrd ﬁ@sgoﬂaﬁ Sgsagé“b%g % nt q@{ra yglfs?g%ta%lme ar}dowater

for receivihg a mX

steepmt (lebst paielly ségaeated ﬁdﬁﬂ%ﬁ o@h@l’t@ ﬂ‘om b gasdoak @fffent stream
r?ln%ghﬁ. gas‘?ous ef fl uent; at | east one condenser
B OiRgred fRo2 @%f@@%{ér%far Lﬂ@wi pyrobyeissgasplieatich gream and a
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gasol i ne and wat ef condensed fromsteam (g) a
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pgtfgahaﬁélymsgagaﬂat ed fromeach other to forma gaseous
effluent stream a liquid pyrolysis gasoline rich

streamand a liquid water rich stream
22. A hydrocarbon cracking apparatus comprising:

€))] a reactor for pyrolyzing a hydrocarbon feedstock, the reactor
having an outlet through which gaseous pyrolysis effluent can exit the reactor;

(b) at least one of i) a transfer line heat exchanger connected to the
reactor outlet and ii) a line for introducing quench oil downstream of the reactor
outlet, for cooling the gaseous pyrolysis effluent;

(c) at least one tar knock-out drum connected to and downstream of
step (b) for separating tar from the gaseous effluent;

(d) a cooling train connected to and downstream of the at least one
knock-out drum for further cooling the gaseous effluent so as to condense a

quench oil fraction;



(h) a recovery train which recovers light olefins from

t he gaseous effluent fromstep (g); and (i) a tailing
woaweroog«s receiving the |iquid pyrol ysis gasoPCmaseio6k25207

stream of step (g) which provides an overhead stream

rich in pyrolysis gasoline and a bottonms streamrich

in gas oil. 23. The apparatugszof claim22, wherein

said tailing tower receives only liquid feed. 24. The

oPPer 2445 O 304 By AU R A e e
qgesects And nmqu@d tdiftugit OR@A SstBet(dg enhatethe écﬁl)deﬂdéd {8onch oil
separates from the gaseous effluent;

(f)  atleast one condenser for cooling the gaseous effluent from step (¢)
to condense a liquid effluent comprising pyrolysis gasoline and water condensed
from steam;

(2) a distillate drum for receiving mixed gaseous and liquid effluent
from step (f), where the cooled gaseous effluent, pyrolysis gasoline and water are
at least partially separated from each other to form a gaseous effluent stream, a
liquid pyrolysis gasoline rich stream and a liquid water rich stream;

(h) a recovery train which recovers light olefins from the gaseous
effluent from step (g); and

1) a tailing tower for receiving the liquid pyrolysis gasoline rich
stream of step (g) which provides an overhead stream rich in pyrolysis gasoline

and a bottoms stream rich in gas oil.

23.  The apparatus of claim 22, wherein said tailing tower receives only liquid
feed.

24.  The apparatus of any of claims 22 or 23, which further comprises a line for
introducing quench oil from said quench drum to the process between steps (b)
and (c).



