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Attorney Docket No. ZOOSBOQ@E For Processing Hydrocarbon
Pyrolysis Effluent” ? ?E%% ntitled "Method For
Processi ng Hydrocar bon roI yS| S uer?{ an torney Docket No.
20058065, entitled "Method For Processing Hydrocarbon Pyrolysis Effluent”,
all of whi ch i ale W ,,rl FI ELD OF THE | NVENTI ON

[ 0002] The M&g% t rét hod for processing the
gaseous ef f I[oon} frmapfw@ltq;@adraliMemssaymb@onmby;efas:mmminlmethose units

utilizing naphtha. or he er f S i ntion rel ates
to a net hod FY° 02& ﬁ?%“i%fcb@dg%ﬁao‘gdérwgﬁl P&Bﬁ?ﬂﬁfccar bon
plyrgl ySI? thm@ml QE?nThﬂﬁnldevE%m:Jéﬂﬁ [ﬁﬁ?ﬁéy ﬁaacdamxdumwgoslpf Ibi ght

ol efins (ethylene, p ene an ene ro rocar bon

feedst ocks (FEhHS zgge"[’?l:g%f’ @Fﬂ‘i?sa‘f}é Ig‘l’ P yROF @Ys‘%%ﬁé{%’gﬂﬁ%&%%kl ng.

Pyrol ysis i mygketa%. hogdHoss ehitked aamml ook Psd&sfsingmafowb&rppﬁayﬁ@ t her mal

deconposi tion_of the Iar%) mol ecul es. The tged gYIym S_process, however,
produces noifBeant e SRR DIk NG o2W0SR3A entitieds MMethed oy Rroressingar wei ght

mat eri al' s knifatbca®sn (Mkdlysis| Biihed", e ARoSBy h%dkbtngopqwstmsw &g, reactive
rra(l erials that can foul " equi prment under cert ai n conditions. Although not
S

hing to bMetheddgr Bgﬂca‘iﬁ‘?g HQI@FP%T‘?QEI Byrolysie Bflpent,tangd s““BEWR?é‘EFH hat the steam

cracked |1 Quicl20ysBees: niBa "Ifdlatﬁ&fFor@E&gdéﬁE‘iIa’dﬂcﬂr% @ Edagiver furnace,
contain free radical nolecules, vinyl WDO™2 /008403 PCI/ US2006/ 024989 -2
all of which are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention is directed to a method for processing the
gaseous effluent from hydrocarbon pyrolysis units, especially those units utilizing
naphtha or heavier feeds. In particular, this invention relaies to a method for
upgrading steam cracked tar derived from hydrocarbon pyrolysis.

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 nﬁterials that can foul
equipment under certain conditions. Although not wishing to be bound by any
particular theory, it is believed that the steam cracked liquid product, as first

produced in the steam cracker fumace, contain free radical molecules, vinyl-



aromati c nol ecul es, and other reactive species, and is highly reactive at
noderately high tenperatures comonly found in the downstream processi ng of
st eam cr ackemoidogss d product. The unsaturated funct iPERAIS209¢/624988 of such
aromati ¢ nol ecul es include those selected fromthe group consisting of

ol efinic groups and acetylenic groups. Mre specifically, such unsaturated
functional groups are selected fromthe groups consisting of indenes,
acenapt hal enes and other cycl openteno- arorrati cs vi nyl benzenes, and ot her
vinyl aromatics hqw n aromatic rin H:i?enzenes

vi nyl napht¥fEatin geolecy 1ﬁ9‘$d’é}%t’ﬁ%ﬂ?§?\é§e‘“ ’\/laﬂ I‘?;l dEAcHYe “at

vi nyl phen%ﬁﬁd&raﬁﬁ%gh @ﬁﬂm@ﬁfb@%ﬂhﬂﬂ&foxﬁﬂ%&b‘dhﬁﬂdﬁ%ﬁx@?ﬁkb@ﬁg obaving 2 or nore
aromatic rings. This reactivity of such aromatic nmolecules tends to lead to

react i ons StmErackaddiqnidinsedyst Vheqasatupisd Anctignabgrayns of push apmatine | qui d
product. (tﬁ’&&f}ﬂil—ﬁbﬁdé bl Bd RE Tﬂﬁr o %Bﬁs%n%ﬁlﬁol@ﬁiﬁ@ Yy s%g@ff' uent |eaves
the steam cracking furnace canT) lpmze y rapidly ‘reducing the

t enper at uraeetyénie geoupsf Moree precifisdllyi mesbt insatprpted | fpn¢tional ngroupsarey | evel at whi ch
the tar-fqg a r | chni que used to
cool pyr olosyg%ggtﬁc\’l qﬁe‘%‘ %P)%gé cgm Z#D%/ﬁg&{e%%&n@@%%?l né@g’é*%/g oils and tars
enpl oys heatlopriechaargmaticsf Ginbfbm%,ymvi vihtrevinyjusromatics thewieg oner whi ch t he
condensi bl Le temy S pr ve when cracking
l'i ght gaseagémagrlrra%r & ﬂgn %rg\b’y gm%}&gema%e E}‘t‘}g}g:hfélhg’géiellaérackers t hat
process Ingﬂyﬂmﬂmetmﬁ @mbr]pbmanﬂmhgs, rred enthee dvinyd- asdghsn}daranﬁsss produce

rel ativel S uantities of.ta ngers can

ef ficient ?/y rng Ve eﬁﬁsnt‘a ];rmgs[&'hl fth‘ﬁilogsuﬁeﬁomah?%gla‘fm?ﬁ t;',llgng and the

rel ativel yodemltd reantanstwiodh tignificatly Bevngsaip ahapwerfiescofi thdtiquidt er quench
allbeit with some difficulty. [0006] This technique is, however, not

sati sfact ¥ "for use with steam crackers that crack napht has and heavi er
feedit ocksipotap! | ane ifMﬁia‘iuoﬂ of eirg, afler! e q;srxohyis?wfﬂuenc:]ea@k&héssteaﬁ ncE l'i quid
crackers generate nuc ar ntit.es .ta an rackers. Heat
exchanger g r%?g‘ﬂg FEmRFE 4P (g %aabé’orﬁ@djé'f"’é)q‘i@gﬁg%ie’qp%ﬁﬂ ?%'E‘ cracki ng, but
only down éffuehteiting MiRAFyRdlHiLunittio Widvellut iwiich BRGhBmiioy Rafidenge. Bel ow this

t enper at ur e, conventl onal heat exchangers- cannot be used because they would
foul rapi oqrﬁf‘ ty $1gWsdiccunul ati on and thermal degradation of ‘tar on the WO

2007/ 00840@003¢T/ (23284 38R to cool pyrolysis unit effluent and remove the

resulting heavy oils and tars employs heat exchangers followed by a water quench

tower in which the condensibles are removed. This technique has proven effective
when cracking light gases, primérily ethane, propane and butane, because crackers
that process light feeds, collectively referred to as gas crackers, produce relatively
small quantities of tar. As a result, heat exchangers can efficiently recover most of
the valuable heat without fouling and the relatively small amount of tar can be
( separated from the V\}ater quench albeit with some difficulty.
[0006]  This technique is, however, not satisfactory for use with steam crmk&s
that crack naphthas and heavier feedstocks, collectively referred to as liquid
crackers, since liquid crackers generate mmuch larger quantities of tar than gas
crackers. Heat exchangers can be used to remove some of the heat from liquid
cracking, but only down to the temperature at which tar begins to condense.
Below this temperature, conventional heat exchangers cannot be used because

they would foul rapidly from accumulation and thermal degradation of tar on the



-3 heat exchanger surfaces. In addition, when the pyrolysis effluent from
these feedstocks is quenched, sone of the heavy oils and tars produced have
appr oxi mawehoo7vds®ssane density as water and can forroTUSR6024089 / wat er

enul sions. Mreover, the larger quantity of heavy oils and.tars produced by
liquid cracking would render wat er, guench operations ineffective, making it
difficult to raise steamfromthe tondensed water and to di spose of excess
quench water and the heavy oil and tar in an environnmentally acceptable
manner. (0007] Accordingly, in,nost co rcial., liguid crackers, cooling of
the ef fl uB% eKFEREeE f§ %F%éﬂiaﬁejm%r‘ﬁ%?é ¥ PYRG ﬁa‘TfHVnE\@WF’e using a system
of transf efeeddidcRE i) Q@ENCEIL NRRREBS thed hidvly NBIlsY ald %S | RERLY haNd a water
guench tower or indirect condenser. For a typical heavier than naphtha

f eedst ock, 2RHEERstely Srespme fgnsithasayater aad saferet Seblegbvaterayltiongess stream to
about 1100540(-&9&%ela‘i‘éefr'qﬁirﬁﬂ}&ﬂhea@%ﬁ%ﬁ‘&,ia@pr@é&@dbﬁ‘?@ﬁu9:_5 Ul e steam which
can be used el sewhere in the process. The primary fractionator is nornally
used to codeldsendsnavatse gusngh eperhitons aneffestiym mekieg (it dfficult t irgjesi d fracti on,

known as p j i t ver e t e about 200 to
600F (93 tg&%@%@g@@%g@@ﬂ%&ﬁ désg@groq}oe’r(&i&nﬁ%c?ﬂg}c%n enser further

cool s the bersy sil amldaniem envirgnméntaliy acoepteble foaeret.i onat or t o about 100F (38C)
to condens e byl k the dilution s . Dr n ngd 1t arate

pyrol ysis an?s Iin‘%@?ﬁé‘]‘{ﬁhf’h'@ ggge%o@%?%sﬁﬂ&(g c%?%%%cﬁ%?ﬁnv%i%gﬁﬁelos then sent to
a conpr es sfiluent fomihe ereckingfumadeds neniaibt awhisdd| using aspstgeofitanefam known as st eam

cracked ga i1, bailing, sa i t.hin the ra of, about .4Q0 o about 550F
(204 to 2@%%@??’3&%?%?%&%%#13 a1op aéllgaewéapergg'éer?f’h Wﬁf)gr]m 6r°%eover, despite
;(he fract i ondensan Fohattyfick &savier dltan raphthve éeddtdok, thartraasfer hpalseat | ne streans in
~primary fractionator, both streans often °§f§'} ocessed further.
Somet i mes. F’ffgmtg&ﬁs ?P@gcfge't%mﬁ%s §1E“’rafnpﬁ‘éoa Py #gﬁe&i% tegir&?}‘r‘gbngnt s, whereas
the gasol i BeefiiNg S9aChif0praRute@lehm GihidiRad Buse® clbdere ih She§RsbessPOI Nt
specification. An additional concern relates tqQ providing steam cracked tar

havi ng charBeP@Ri dragtiongtay s omaally used te sprdeBiccnd separtythe (31 ol use. (0009]

St eam cr ackRrighRf Lild HaGioREREwRSEs pTRIALs gabolixBORditH rdcdfer TheSR¥R Cr acki ng
process, conprising essentially all the product that boils above about 500F
(260C). Subtiweenraboy 08 tné%“%é“rﬁcééﬁ"@érﬁheanam quench fpwenar indiresbnpounds

produced o, denser further cools the gas stream exiting the primary fractionator to about

100°F (38°C) to condense the bulk of the dilution steam present and to separate
pyrolysis gasoline from the gaseous olefinic product, which is then sent to a
compressor. Sometimés an intermediate boiling range stream known as steam
cracked gas oil boiling, say, within the range of about 400° to about 550°F (204°
to 288°C), is also produced as a sidestream. _

[0008]  Moreover, despite the fractionation that takes place between the tar and
gasoline streams in a primary fractionator, both streams often need to be
processed further. Sometimes the tar needs to be stripped to remove light
components, whereas the gasoline may need to be refractionated to meet its end
ﬁoint specification. An additional concern relates to providing steam cracked tar
having characteristics which make it suitable for high value use.

[0009] Steam cracker tar is the heaviest material made in the steam cracking
process, comprising essentially all the product that boils above about 500°F

(260°C). Such tar contains a high concentration of aromatic compounds produced



+ WD,2007/ 008403 PCTI US2006/ 024989 -4 by chemi cal reactions which lead to

nol ecul ar wei ght growmh of steamcracked |iquids, e.g., condensation and/or
pol ymer i zaWO@f0710e8d@} i ons in the cracking process. TREFES2&A49BDNS can occur
to a large extent in the primary fractionator or quench tower at the
tenperatures that normally prevail in steamcracker primary fractionator
towers. These nol ecul ar wei ght growt4h reactions |eading to. asphaltene
formation are rather fast and are not as easily reversed as they are

prevent ed. %00101 The yield of tar depends pri rrarll¥ on the cracker feed

type, e.g., WD TRighnsAS ShERlecHy g 2BV IO e 6REkEr y heavy gas

oil. The Vahqlﬁdsoé gtc%ﬁdén&hoﬁﬁi&%ﬁbﬂyﬁﬁm%ﬁ@d’reﬁﬁoﬁstﬁﬂé%?acﬁ:ﬁﬁﬁrow@' or fuel blend
stock. Sometinmes 1t can be used ( "as a feedstock for I ng carbon bl ack.

Tar can al sbheserepatigns emacpuite p dreosdianhin tenprigwr fegipneipeeraluenchi s converted to

synthetic f 0 han about seven
aromatic rlﬁg’lgr g‘f?‘e E%%%%mﬁahéﬁlg?r%d&a%ﬂ nome{rg aséhal t enes.

Asphal penesﬁ’mﬂenﬂ%nrgtowmol'@mﬂ a:lmlmlagm!elghtoapm reactiorst tesding nty structures and
xS o pfifedeClotlion e RbfeP bR no e LGy ALRHEE bl L STrpctur e

asphal tenes Bre no anes xane, heptane).
They are sopraizntedi n aromatl c sol vents i ke xyI ene and tol uene. Asphaltene
content can ure i chn to th S8 of skill in
the art, QBfo]AS'arfﬂ Mxm%ﬁﬁf pﬂ‘ﬁ%’ %8‘5{% sl%?eg?/n P& ?hﬁ’? that are not
sol ubl e i n 1 oit% dom naplehaand \30% oamotmmmhmpgutdﬂe’fhemwﬂftarﬁol uene
I nsol ubl es u d/.uncoa th sol . ds ining after
oxi dation r ?Ieﬁgyia g 1#5 gg?h‘lfg)?r%'f@i dﬁ%@‘é%@%‘?‘?ﬁl{iﬁq&’ %th t ol uene.
I 250' ubl e resd fee:lsﬁélefo't hakidg f::fmmb‘lmk Ta cmealghbe faé tone paitidl lveidptiont ane

sol ubles and t g uene sol L{€| e?LH’l Tol uene i nsol ubl es can be neasured by
et hods. vl PORRLWIRS biseRmened HCMHF 8e art, e.g., ASTM D-893, ASTM
D4312- 05( apapqs, I&blatﬁlﬂiaalildta}_e&italﬁﬁghﬁfleﬁzﬂfabwSteﬂﬁarbrﬁﬂﬁllﬂgh@re(ﬂ) Cont ent of

Tar and Pitc Short Met hod), ASTM 072- 98 andard Test
Met hod f or i -hepfans é‘"(%P? alt %@qﬁ-ﬁ%}‘eh 0013]

Asphal tenesmara@!néﬂwe?ghi EeinpleR Qurdthci rinyg s@ﬁ@lmreem iﬂapgxmamﬂefdat he tar in

several ways. They nmeke steam cracker tar inconpatible with pany other fuel
oils. dispersions. With their aromatic ring structure, asphaltenes are not soluble. in

straight chain alkanes (hexane, heptane). They are soluble in aromatic solvents
like xylene and toluene. Asphaltene content can be meagured by various
techniques known to those of skill in the art, e.g., ASTM D3279.

[0012]  The heavier molecules in tar.that are not soluble in toluene are known
as toluene insolubies, or T1. Toluene Insolubles (coagulatédfuncoagulated) are the
solids remaining after oxidation resins, or pentane insolubles, have been diluted
with toluene. Inscluble resins are the difference in weight between the pentane
insolubles and the toluene insolubles. Toluene insolubles can be measured by
methods well known to those skilled in the art, e.g., ASTM D-893, ASTM D4312-
05()2005, Standard Test Method for Toluene-Insoluble (TT) Content of Tar and
Pitch (Short Method), or ASTM D4072-98(2003)el, Standard Test Method for
Toluene-Insoluble (TI) Content of Tar and Pitch.

[0013]  Asphaltenes and TI affect the quality and resulting value of the tar in
several ways. They make steam cracker tar incompatible with many other fuel oils.
For example, asphaltenes tend to precipitate when tar is mixed with paraffinic



L4

For exanpl e, asphaltenes tend to precipitate when tar is mxed with
paraffinic WO 2007/ 008403 PCT/ US2006/ 024989 -5 stocks, such as residua from
paraf fini WOPYA#E843 | . This linmits the potential naPRKEUSIHPVR49? of tar into
the fuel oil market. Moreover, asphaltenes and Tl are not desirable
conponents when tar is used in the qmnufacture of carbon black. Carbon

bl ack producers generally prefer feeds with | ower asphaltene and TI
concentrations, and they set upper limts on acceptable concentrati ons of

t hese conpogent sy £s09ejs‘&?m &aﬂaﬁ'gfﬁ%fphrﬁ& He%hgnﬂm[ éhen%?%n” [ nore Vi scous,

it often beconeS necessary ter ar ona such as steam
cracked gamarketabilifyt df tartisto ﬂtea-‘ue,l oil Mhatket] More@emhaltmesmnd T wesoODSI ty

i ficat F that f hth ffi
T+ e aBIRTe BRRORGT Vi ir GrR RS R ot Lot PR quant | 1y of

co- producedlati eRoARERC gaidralqS profer , foelly oMl aeeer SasﬁHﬁEeneSTaﬁdimr acki ng process
"out of quench bal ance! i nasnuch as the quantit llgh} bl end st ock

produced i FORCRiraHonsc Rl theys sqt yppar dimpts oy acosptapls ‘ﬁ% &8 m cracker  tar
toits desb(slﬂlgjm&i@cosmy In such cases, an exter nal source of light, highly
aromatic material _nust be added,_ and thls can _be dlfflcult to obtain and
costly. Alt0dfIhat BP?“S%%RWB%%F‘W%%RC VisoyseH PEER beiRmEh | nposes yield

and COW%@&e&&y&@ﬁMéﬁéﬂt&%nﬁﬁbﬁﬂ&aﬂ&ﬁ%&Ea?:?&h&gdge{s%%ﬁﬁlthé 0015) In view
of the foregoing, it would be useful to provide a nmethod for treating

pyrolysis A in emen temect praduct wigeasity gpacifisatiqns, Efé‘n‘ifa‘ﬂip’énﬂl{lth@e%t eam cr acki ng
Of oMy oc a6t SQHp, feeiS. LachUe AR bh g kb 0d Rluikagds o ch yiel d

greater anounts of sSteam cracket tar than ht er Accordingly, it

V\PU| d be ustseed ﬂxeoquaptiitmfc;e-pspdsqeéaﬁﬁqam %M@ai)ﬁ&c‘é@éhmdelﬁ th¢ oduces steam
cracker ta robEIMGESE mﬁ@ LEdie s, q]ilug.ﬁg!ﬁoﬂg@pl ubl es content,
out

part|cularFy where T he proces can.be carrie fesence or
absence of blenpstockeprgducedintthemaskeris mseffieient 4o thinl prodused steammemckstiui pnent, e. g.

| PrOCesses ! deakiaoilholits 1k ORRKOU! affelitha LARAS) W mfly nts 4, 279, 733

and 4, 279, propose cracki ng et hods - usi ng a quenche irect heat
exchanger amchafic angterialmatsd be added,oanid tbfsfct:um\ﬂl,fﬁqul;sﬁqlomamgandfqoatm st eam cr acki ng.

[0017] U. Sy EALERT Serabichp Cselerly 38kt %’ 3mded’ WREBPERGsE IR AhECOVery

conversion restrictions on the steam cracking process.
[0015]  In view of the foregoing, it would be useful to provide a method for
treating pyrolysis unit effluent, particularly the effluent from the steam cracking of
hydrocarbonaceous feeds include naphtha and heavier feeds which yield greater
amounts of steam cracker tar than lighter feeds. Accordingly, it would be useful to
provide a steam cracking process which produces steam cracker tar having a
reduced asphaltenes and/or toluene insolubles content, particularly where the

( . process can be carried out in the presence or absence of a primary fractionator
tower and its ancillary equipment, e.g., in processes utilizing a tar knock-out drum.
[0016] 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.
[0017]  U.S. Patents 4,150,716 and 4,233,137 propose a heat recovery

apparatus comprising a pre-cooling zone where the efffuent resulting from steam



apparatus conprising a pre-cooling zone where the effluent resulting from
st'eam WD 2007/ 008403 PCTI US2006/ 024989 -6 cracking is brought into contact
Wi th.'s spcefegieenching oil, a heat recovery zonegcrassheesasparati ng zone.
[0018] Lohr.et al., "Steamcracker Econony Keyed to Quenching," G| Gas J.,
Vol . 76 (No. 20) pp. 63-68 (1978), Er oposes a two-stage quenching invol ving
i ndirect quenching with a transfer~PIne heat exchanger to produce

hi gh-pressure steam along with direct quenching with a quench oil to
produce medi um pressure steam [00191 U.S. Patents 5,092,981 and 5, 324, 486
propose a ®CiHekieg gaowghb e coch i prayed Apancking ofles heat rergvery om st eam

cracking f j Sl a primary transfer |ine exchanger which
functions tli%&?%giaﬁw} (ﬁ(l)1 Ffurnace ef fluent and to ( generate high

t enper at ur ¢0MBeanieloct al.,sScandercker Ecamsly &eydd toduenahingriddit Geshl.ch  functi ons
to cool th nace fl s_low a pﬁga [&.3aS. bl e consistent
wth effi csfeo];i?%p |°m%r p?'?@c%g %ﬁ’o?ro%orsesqﬁéﬁé éeoé‘\k%lrl&f)@rlpg@ﬁ%%ce and to
gener at e niwliraeh quenchimg witte s sraser dine beat efdh@R6T td prSducPdighriressyrdé 07, 921 pr oposes

transfer |i hat having_ .l tipl e tub f.different tub
o armet or s. S aopg P Bt alSithiBRwi s el 51 b R B R P anst or 11 nc

heat exchanrgef. unit. [00211 U. S. Patent 3,923,921 proposes a naphtha steam
cracki ng pr S risi Si fluent through a transfer |ine
exchanger tlgo(i?f)ol “fﬁgpf’t@?‘f Eﬁ%ﬁ?ﬁ @H%’aﬁ%“?éﬁ?@?e Phtf"’gtf&ﬁc éuﬂ:lﬁgnch t oner .
f10022] xbd%c&s%bmmﬁ@ﬂﬂ?@@ﬁnﬁmtsﬁﬁﬂb cfd@kinglﬁﬁﬂﬁhicﬂﬁ?ﬁmﬂ zgﬁx&ﬁﬁyh S el;] fluentf
rom a hydrocarhbon pyrolysis unit. passi n e effluent through transfer
line exch ?slmﬁrFacwg?T ‘&]H%bnglﬁ?t}? f"rl’élp’@}w?"l‘j'i:gfm%f’t 1Wf’th‘B’id()t‘"vvater so that
the ef f| uernknerdt$ high QbrBSbritare dtehifl HRE & Bbdah@ry Badsh® 1iha RYakter 8RRt 0 266F (1050
td 130C), such that heavy oils and tars condense, as the effluent enters a

primary sep#icensoly 6ol ofbe fumagseetfiumt dp 8 dowi ¢ demapraptirg a8 RasEbEeparated from

t he ‘gaseousofistdnti@ith efﬂ%ieh?ﬁixﬁﬁr} Fedii¥natc QP glicAbl Rvey ffobhard@ahd e remai ni ng
gaseous effluent is passed to a quench tower where the tenperature of the

ef fl uent i EcnERemeduRdo loW RIGRHe 8Falphi ch t he effluent is chenically stable.
[0020) U.S. Patent 5,107,921 proposes transfer line exchangers  having

multiple tube passes of different tube diameters. U.S. Patent 4,457,364 proposes a
close-coupled transfer line heat exchanger unit.
[0021] U.S. Patent 3,923,921 proposes a naphtha steam cracking process
comprising passing effluent through a transfer line exchanger to cool the effluent
and thereafter through a quench tower. .
[0022] 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 veésel.
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.



WD 20071008403 PCT/ US2006/ 024989 -7 [00231 EP 205 proposes a nethod for
cooling a fluid such as a cracked reaction product by using transfer |ine
exchanger svd2007/03403W0 or nore separate heat exchandgtaTgsg@eisemas. [ 0024]
U S. Patent 5,294,347 proposes that in ethylene manufacturing plants, a
wat er quench col umm cool s gas | eavi Eg a primary fractionator and that in
many plants, a primary fractionator is not used and the feed to the water
guench colum is directly froma transfer |ine exchanger. [0025] 3P

2001- 40366 0s oling m xed, gas in _a high tenperatur range with a
hori zont al [M e%%hi&g@ﬁo_p ﬁ%latrﬂﬁli‘f’_ of (foging 3 ?‘Péia?“c &4t? E’?@Wgnger havi ng
its heat exgdeabs frolhcd B Bsing Ghndldr @fle lefchbrdprsHavihg 6Rb oflofCicpRite A heavy
conponent condensed in the vertical exchanger Is thereafter separated by

di stillati dISatErchIBRARSIEFURM ref i ni ng steps. [0026] WD 00/56841; GB 1,390, 382;
GB 1, 309, 30842401 14k PaycRes 99U 547 ol 0% et SnBBBerutbnglidin:208; 4, 150, 716;
4,233,137; 3,923,921; 3,907, 661; and 3, 959,420; progose_ vari ous appar at us

f or quenchiavater quenchepliprseoly aasdeaying agrimaghiragienadr and tat rgeanyaseous stream
is passed t Q-Bn'xﬁarg‘ﬁ%l?@ﬂt} Qse QM Yeed 4 & o bith 2olingui d cool ant
(quench oi I” i[u?sg nj ected. fgolg?f ¥] S#ﬁ Pat ent ,2%, 4Sﬂ}t egtlghgs a nmet hod for
upgr adi ng S dizeetly fromjedransferding expharigesi ect i ng hydr ogen donor diluent into a hot

Cempor at i @k okiT b P B o, oSO RHE R0 R BndIREY 3 o [ 0028

I n one aspeenge withea perigorial hdahexshangemanddhent with & yerticaldestotcliapgert r eat i ng

gaseous ef f. t;. f r ROlysSi S.URi I provi st eam cr acked
tar of re &g@ Igs%%ge?ceh%gqaﬁ%ﬁ%o %aen%% 11|(?r@s{%Ik’iéjrg\!:hgs&u‘(:e{:)"'ﬁl)otn'en .%%gch a nmethod is
su(i t abl e f cromppmesp apndegsed eidu the dverii@t eselayger as theredfier sgpargted byl bl endi ng
stlock, or f C fﬁrl o I carbon bl ack, while reducing or
elimnati ng‘ﬁ@ﬁ%éo%gg%o or” exrgglls}%%%}?pf' sourced lighter aromatics additives to
meet- vi scodieds] s pSEOf DY bNSGB TBO0,A%; hGH 1,801h309 sed UiSaWatefitsst eam cr acked
tar froma afat | S O v g p: A i,0 r..or tar knock-out
drum ' coor I HEPTRE ESUES AT ool R g R SOREN0 e leeh

and 3,959,420; propose various apparatus for quenching a hot cracked gaseous

stream wherein the hot gaseous stream is passed through a quench pipe or quench
tube wherein a liquid coolant (quench oil) is injected.

[0027] U.S. Patent 5,215,649 teaches a method for upgrading steam cracke}'
tars by injecting hydrogen donor diluent into a hot cracked product stream at a -
point downstream of a point where high teﬁpefanne cracking is stopped by
cooling.

SUMMARY OF THE INVENTION

[0028] In (;ne éspect, the present invention relates to a method for treating
gaseous effluent from a hydrocarbon pyrolysis unit to provide steam cracked tar of
reduced asphaltene and toluene insolubles content. Such a method is suitable for
prepan'ng reduced viscosity tar useful as a fuel blending stock, or feedstock for
producing carbon black, while reducing or eliminating the need for externally
sourced lighter aromatics additives to meet viscosity specifications. The method
comprises drawing steam cracked tar from a separation vessel, e.g., a primary

fractionator or tar kmock-out drum, cooling the tar, and retuming it to the



WO 2007/ 008403 PCTI US2006/ 024989 separation vessel to effect |ower overall
tar tenperatures within the separation vessel, in order to reduce viscosity
i ncr easi ngv@ e84t | on reactions. 10029] | n anot herPEYFHaW/024883e pr esent
invention is directed to a nethod for treating gaseous effluent froma
hydrocarbon pyrol ysis process unit,_gthe method conprising. (a) cooling said
gaseous effluent at least to a tenperature at which tar, forned by the
pyrol ysis process, condenses fromthe effluent to provide a partially
condensed ffI i ' epse uent to a
separat i on%'f/ ssglvess% g &é‘%ﬁgﬁg&%%a%d%ﬁ{s%n@@?@%ﬁgg% g%aggéobati on vessel;
(d) cool i ngressal, mord@rmmmedxséoaﬁyinamkix(ﬁ)mmmbnngctmhs | east a portion of said
cool ed tar S aratlo vesse] . at or .bel ow.the at which said
partially Jh&ﬁ? 3‘8"‘8 GRS FERFEL @ﬁ?eg{?v%{’ﬂ 1%@"5%?%ttf’c?n %i [0030] In one
confi gurat ltfb@nﬁg‘gdsEUuSeﬂEaﬂCﬁonpi hyda@armnem@n,pmcb@ Bepaeaidind vessel is a

fractionation col urgn ypical ly, ol ed tar can be |ntroduced ina snaller
di anet er bdORPEERE'| @ﬁ°‘?§¥13§§fl&”ﬁu§ “B’F?éﬂe%tWF’BPﬁﬁm‘{eéEﬂnélﬂ 2t the bottom
end of the ity WA ykdikisGRlcRconddhSesTRRe the: sfiMlas kOR6ddd £p ce the. overall

residence tine o the tar, to reduce asphal tene growth. 100311 In anot her
confi gur at | SRdegped: sfflusnt; {p)papsings saidpartially capdepsed eﬁﬁ’éﬂ%@ﬁaﬁ"a‘ﬁ% vessel is a

tar knockoulesdr. 4&p reWGﬁﬁ@ cadaeusep&ﬂ%ﬁﬁate ts@gara‘ﬁe@aésaae@) fcb@iiRstshi@ gaseous

ef fl uent. The knockout drum can be a si vessel , | acking

di still ati cindeppeitarsand{e)secyelng. at et 2| qu"%f’f F"Pd éﬁ?}?‘héﬁf teori‘F'ﬁdgur ation of

thi s - aspectsepfratiol &edsBVAR 0F bW tHellbvel Lﬁmafﬁtdgﬁﬁna@; chitRnded'eltivahtl y condensed

effI uent is no greater than about 650F ypicalty from about 4000 to
out 650F suEnysaidoseparaion vessely. | from about 450 to about 600F (232 to 316C).

1 033] In vighaofti Ik &E‘%ﬁf‘gﬁmﬁ@ﬁ“‘ofﬂﬂé %Lﬂe&”ofoﬁaehﬁveﬁmﬁsﬂﬁcéepﬁﬁn&he I nvention,

the gaseous effluent is produced gyro ysis of a heavy hydrocarbon feed
[0034] | n s¥epsel isyedractionutionrcoboms Tgmpa v epplest tar ghms by dnfeaducedfin tahe | nventi on,

the gaseous GLfdiMed dost é&&%ﬁ%‘f%gd %Xcd%)ﬁtﬂ:'nyc%l Olocled £ BitfoRC € Trom at

| east one o nap t a gas ol l er osl ne, rocrackate, crude oil residua,
and crude oinfl, Of(fﬂ)@E@thnnh@ncﬂdlhm 'B@anogm écsmndd@ reduess t@spj@wﬂl of the

i nvention, rw‘?m@ ?9“%5% tdr%%@%@g%éﬁ@&o%the separat i on vessel at a
eas

tenperature a
[0031]  In another configuration of this aspect of the invention, the separation

vessel is a tar knockout drum, where the condensed tar separates from the gaseous

effluent. The knockout drum can be a simple empty vessel, lacking distillation
plates or stages. '

[0032] In still another configuration of this aspect of the invention, the

temperature of the partially condensed effluent is no greater than about 650°F

(343°C), typically from about 400° to about 650°F (204° to 343°C), e.g., from

about 450° to about GOO°F (232° to 316°C).

[0033] In yet still another configuration of this aspect of the mventmn, the

gaseous efﬂuent is produced by pyrolysis of a heavy hydrocarbon feed.

[0034] In still yet another configuration of this aspect of the invention, ﬁe

gaseous effluent is produced by pyrolysis of a feed selected from at least one of-
naphtha, gas oil, kerosine, hydrocrackate, crude oil residua, and crude oil.

{0035] In another configuration of this aspect of the invention, the cooled tar
is introduced to the separation vessel at a temperature at least about 100°F (56°C),



WD 20071008403 PCT/ US2006/ 024989 -9 typically at |east about NOT (111C),
e.g., at least about NOT (133C), below the tenperature of the effluent
entering tW@208ma40at i on vessel. [00361 I n yet anot heRCTHEmIs oMt i on of this
aspect of the invention, the cooled tar is introduced to the separation
vessel so as to provide an average tenperature for tar within the
separation vessel of |ess than about 350F (177C), typically |less than about
300F (149C), e.g., less than about 275F (149C).. [0037] . In another
configuration of this aspect of the invention, the cogled tar produced in
(d) is cool%“ﬁ%#&%*ﬁ&ﬁ%gdhu Kot-8 gslegst abayth243°F (135¢), PRlo¥not her

Configuratiﬁ&e%ﬁﬂ&fmt%teﬁ Eé’%ﬁrﬁﬁérpsféssei.he tenperature for tar
within the s&aparati on vessel is taken at a reduced di aneter boot of a

fracti onat il8036t ol dnret uotheoeniigwrajien ofthis| aspechpight awentignitheyeroledi on of this
aspect of t k gggeE : I ‘ﬁ%%ia% eatglg about 10 wt %
typically at?qudzgesét a gﬂ%heé%%&n@fG%%ﬁ?asttgtpr east aﬁg%t tl) w% of the tar
renoved fr dior tatreitise ferseparaion vesss of less @0 48¢ut BS0°E 1(1717PC)y gpicaliyolesser
configuration of tnhi ¢t of the inventi e tar renoved fromthe
separ ati on ‘5&@8‘?" 3@@%@?%@ ’Ieﬁsiesﬁtﬁﬂ}‘ﬁbﬁ‘ﬂfg% P%A%\FS}) typically less than
about 10 wt[b637] €.I8 anoth@TniidiAloR bt afpedt SHthampétich BhesooRa tireasur ed by
ASTM D3279, say,_ less than ab wt % asphal t enes as neasured by ASTM

] ] bout 8 L |
D3279 af t erProdised iRi(dgs eroledde tetsthaniaBrut 200°F 43X E)-5 ninutes in the separation
vessel . 10@dsg] | Mnysdl sdottlel caipuRBén o0 Thik Hipedt o thed invedtion, agpect of the

invention, the tar _renoved fromthe separation vessel contains |ess than

about 0.5 viFwperstyssifecdm yithip e seppmtion vessstis taen atgreduesdignestia bosls 61 ubl es as
asured byofASEMda8%%: cold@d2] 1 n another configuration of this aspect of the
invention, the tar.renmoved fromthe separation vessel contains asphaltenes

and t ol uend®3Mol JpIves st anothgr panfigasaion; of Bistaspect sfithednyspiRm & a carbon bl ack
freedst ock. LO0AY hr himyitles ARG DRSSO 12K btk S0 ROBASL, Of L he

invention, the-tar renoved fromthe separation vessel contains asphaltenes
and t ol uenet leag@baih PR w4t of thedyrapmoved, frpindhasspargtianggsselo provi de a bl endi ng

stock Tor Tiggley. LROAA betldorfdslcbiigBRLIGK s AL AR h ARG, il aspect of the

i nvention, e far e romthe separation vessel contalns asphaltenes
and t ol ueneaesinped|frobt the separation vessel contains less than about 20 wt%, typically less

than about 10 wi%, e.g., less than about 8 wt%, asphaltenes as measured by
ASTM D3279, say, less than about 8 wt% asphaltenes as measured by ASTM
D3279 after remaining as bottoms for at least 5 minutes in the separation vessel.

[0041])  In yet still another configuration of this 'aspact of the invention, the tar

removed from the separation vessel contains less than about 0.5 wi%, typically
. less than about 0.1 wi%, toluene insolubles as measured by ASTM D893.

( 10042} In another configuration of this aspect of the invention, the tar removed
from the separation vessel contains asphaltenes and toluene insolubles at levels
sufficiently low to provide a carbon black feedstock. _ | o
[0043] In yet another configuration of this aspect of the invention, the tar
removed from the separation vessel contains asphaltenes and toluene insolubles at
levels sufficiently low to provide a blending stock for fuels.
[0044] In still another configuration of this aspect of the invention, the far

removed from the separation vessel contains asphaltenes and toluene insolubles at



WO 2007/ 008403 PCT/ US2006/ 024989 -10 levels sufficiently lowto provide a
bl endi ng stock for atnospheric resid of vacuumresid fuels. L0045] In yet
still anot¥ei00¥WRO3 gurati on of this aspect of the i PEEASEYH24We cool ed tar
is introduced to the separation vessel below the |iquid-vapor interface
occurring in the vessel. Typically,ygt.he cooled tar is introduced to the
separation vessel below the |iquid-vapor interface above and substantially
adj acent to which lies a baffle for reducing |iquid-vapor contact. [0046]
In still vy n L, gur ak i on- [ . ;vention; a purge
streamis ﬁéﬁfgosﬁﬁ%e%ﬂfg& ttﬁg)@%agg %ngﬁgvsgogg:tpre?%mr?éh hgé '?q i d-vapor
‘contact. vigopinaedid fgelst he purge streamis selected fromsteam inert gas

such as nit n, .ang ..substantially. non-.condensi:bl e. hydrocarbons, such as
t hose obt ai[@gglefrmgtsgirﬁm ?re{"c?ﬂﬁﬂlé%ﬁogfg%’f 8?%31‘01. ﬁ’@ﬁéﬁlﬁ?’l @ﬁe cracked gas
and tail ga&soled AD# Ahtrddacedrto thecsepaatioh ivgiselcieloonthe ligiitivapor meadice of t he
invention, the.recyclin uffices to, rreduce, Vi SCQSi of the tar renoved
fromthe sé’ﬁﬁ‘F?ﬂgi%@WE@%&I%&%%’%?P@ﬂ?”% 1 ‘é °8‘ﬁf°{h§ 8 %i scosity

speci fi cat ivesel belo thd\BqadSRE Ertedfacd MHOUE dndGibstintidlly adp@eiRto ®KickRr nal |y sourced
| i ght blend stock otherw se necessary in the absence of - sai-d recycling.
[0048] In # badile foxrduging Homd-yoprapiecti nvention rel ates to ‘a method for
reduci ng t heodbpr Mad di@VeOinodenddalif®aRE of MisGafeeifhedhventisiik phtgem a hydrocar bon
pyrolysis process_unit, the nmethod conprising: (a).passing the gaseous

ef fluent  tHFEU A nEEdyced de thi eeppaiop v§est] Sarredice HaPen ¢9achl |y a transfer

l'ine” heat T¥EARNGE pimge bIARKESE Yel&RA IFoRstdae i8R $R0MEh & dikdiRAtan@nNd generating
hi gh pressure steam (b) passing the gaseous effluyent :fromstep (a) through

aEL(- | east orfébsteatiallymearcongrasible dydneshons. speh py datel gptained g i8AM | | ne heat
e

changer) chamhg SxBndl&dr whizh $leRi0 radlidh bAGRd FRlIgRY.ai ned at a t enperat ure such
that part of the %seous effluent_ condenses to forma liquid coating on the

surface, tH¥M¥by frupmother cendigmation ofithis apreptenfiibroinvention,the pa¥divgs ef fl uent to a

t enper at ur gukesiiredicd @irszos,ft)? b B i¥erhéVRd HRYI b ¥SaPatiBh 9688 %0 agONdENSES; (c)
passing the effluent fromstep (b) to a separation vessel, where the

condensed teafentsuffigicnt te sockt Bseptityepesificatinns, inflfe| abeenes orrefuctiamafiaing  the tar
from the bohiedfnalif St GRILAHINA ek Shkrwideec& Y e bilendedr T €mOVed from

said recycling.

[0048] In another aspect, the present invention relates to a method for
reducing the formation of asphaltenes in gaseous effluent from a hydrocaxbon'
pyrolysis process unit, the method comprising: (a) paésing the gaseous effluent
~ through at least one primary heat exchanger (typically a transfer line heat
exchanger), thereby cooling the gaseous effluent and generating high pressure
stearn; {b) passing the gaseous effluent from step (a) through at least one -
( secondary heat exchanger (typicélly a transfer line heat exchanger) having a heat
exchange surface maintained at a temperature such that part of the gase;ous
effluent condenses to form a liquid coating on the surface, thereby further cooling
the remainder of the gaseous effluent to a temperature at which tar, formed by the
pyrolysis process, condenses; (c) passing the effluent from step (b) to a separation
vessel, where the condensed tar separates from the gaseous effluent; {(d) removing
the tar from the bottom of the separation vessel; (€) cooling the tar removed from

the separation vessel; and (f) recycling a sufficient volume of the cooled tar to the



t he separation vessel; and (f) recycling a sufficient volunme of the cool ed
tar to the WO 2007/ 008403 PCT/ US2006/ 024989 -11 separation vessel to reduce
the tenpemai20x00osi3 t he tar | eaving the separation v@6IAS2006/Q4WA ext ent
sufficient to reduce the formation of asphaltenes in the tar. [0049] In
still another aspect, the present jyjvention relates to a hydrocarbon

cracki ng apparatus conprising: (a) a reactor for pyrolyzing a hydrocarbon
feedstock, the reactor having an outlet through which gaseous pyrolysis

ef fl uent xit_ th oling said
gaseous pyrg gﬁ/agf’%%“élﬁ%@% Ihgli f@x@éfrt!f%?fg %f%gg%PL&Le#gr med during
pyrol ysis, ta:aamimnswﬁcie(ncﬁo reaiuca/tbsﬁmluatiunrof aapbaitea&slmgaewmdensed tar fromthe
gaseous pyr is eff essel avin f] nl t t hr ough whi ch
t he gaseoué&iﬂéfol %F‘E %SH?C? %P{?&%&@H .n?%{%es %’F‘i' Qﬂcond i nl et

| ower than cfabﬁnﬁlappdratumlcahpnsmd (&N aonehdtet fdrhfngdmg/\ﬁal Byirdédagbon condensed t ar
can exit the ve ; and. (d for I|n t he .condensed tar and
recycling eeﬂg? IB"]”'“’[‘ Hé:“ %&)‘?’n’u‘gﬁ§ g‘ésel?:yéiﬂﬂmﬁ Bf%of the vessel .
[0050] In Q&fefiOfel rgattcdi (bPat raﬁsttohe&leaﬁspﬂebomngtsﬁe dafoefbiensist he at | east

one ' neans for cooling in step (b) conprises a transf | i ne heat exchanger.
[0051] In & Paéﬁﬁ?firﬁ'ﬂ'Fé’tY"@FP@F forped ‘%EE‘B%BW 1s’t°ﬁé‘?q“?ﬁ§e§‘ﬁ fon, the vessel

(c) is a KeaelfhORPdrhER coiehkdd tar h@ﬁ&ﬂégdsébuysﬁo@a%mémptﬁa%swr ation of this
aspect of the invention, the vessel is.a g rrary fractl onator. [0053]

In still aﬁé%?%ﬁ%ﬁﬁ‘m“ﬁW@ﬁhB‘F%P@w& Higasedt®sn, the vessel

(c) is a taphteknOecksnaUhledioWsn mw@l‘éﬂdmmﬁ]eﬁ(%ﬂ&sbﬁda ﬁﬁ&lgﬁl%mapﬁé' guration of
thls aspect of the invention, the second inlet is at a |evel below a

qui d- vap&pndented tar e ¥ t&lhw%sqlh@dxx&weaﬂﬂfm]ma the gpndensed &% anot her

cénf I gurat 'aﬂ&‘re@%chh@hgmﬁ&pﬁ%e Bhaenbr thity ﬁx@%&c@ﬂd deh@fmé‘%&'i atus further
conpri ses a baf ove the second inlet. [0 I n yet anot her aspect, the

present i nd@§0] on I enceandgyration @ttb‘ar?ﬁlt?ﬁta%fk‘éﬂm"%onc@ﬁﬂé agti®§ whi ch contai ns
| ess than Mfoﬁ&o 1the hﬁk&ﬁﬁ}%%sa&a&ﬁfepﬁﬂéaéatleﬁaén dhan about 10 wt %

asphal'tenes, e.g., less than about %astger;al tenes as neasured by ASTM
D3279 and I1€45d] ¢ h&matmﬂmmonﬁg@atm%fﬂuﬂ agpeskof thesigvaptip she vessehickigl | y. | ess t han

about 0.2 wdataldenapinsolubles, e.g., less than about 0.1 w%
[0052] In yet another configuration of this aspect of the invention, the vessel

e

(¢) is a primary fractionator.

[0053]  In still another configuration of this aspect of the invention, the vessel
(c) is a tar knock-out drum. _

[0054]  In yet still another configuration of this aspect of the invention, the

" second inlet is at a level below a liquid-vapor interface within the vessel.
[0055] In still yet another configuration of this aspect of the invention, the
( | apparatus further comprises a baffle above the second inlet.

[0056) | In yet another aspect, the present invention relates to a steam cracked
tar composition which contains less than about 20 wi% asphaltenes, typically less
than about 10 wt% asphaltenes, e.g., less than about 8 wi% asphaltenes as
measured by ASTM D3279 and less than about 0.5 wt% toluene insolubles,
typicaily less than about 0.2 wt% toluene insolubles, e.g., less than about 0.1 wt%
toluene insolubles as measured by ASTM D893.



t ol uene insol ubl es as neasured by ASTM D893. WD 2007/ 008403

PCTI US2006/ 024989 12 10057] In one configuration of this aspect of the

i nventi onWe87/@8M¥position is a carbon bl ack feedstRIKUS240860883P | n anot her
configuration of this aspect of the invention, the conpositionis a

bl endi ng stock for fuels, e.g., a bjeending stock for atnmpspheric resid or
vacuumresid fuels. [0059] In yet another configuration of this aspect of
the invention, the conposition further conprises a blendstock selected from

t he group isting of _.cat.cracker bottons uench oil ., .steam cracked gas
oi I, at msﬁﬁ@ﬂ o A Sheniieation of s crsmet 18 Hﬁ%‘ﬁ{’n’?“%ﬁ@ﬁ“&ﬁ@m PTI ON OF THE
DRAW NG [ 0Q&@ibofrblgék Redbtocls @ schematic fl ow di agram of a nethod according to
the prese invention of treating the gaseous effluyent fromthe steam
cracki ng omm(?sgas O?Q"ﬂ"le’ée"ﬂngwgv?’gém i@“ﬂec\ya?tﬁéhest"é‘é?ﬁ?‘%a ed tar while
mai nt ai Ni NGom Rs B%‘leﬂﬂﬁﬁl\gstoéli fok AR1sS Eggmb%aﬁg Istd6k Fir afRsspheridETAl LED

DESCRI PTI ON OF THE EMBQODI MENTS [0061] he present inventi-on provides an

ef fi ci ent Ve gvagmpgenitfclhe gaseous | ower ol efi n-containing effl uent

stream fromgsefy dnPGRE RaRndYécakiyRitn' SREOhsRA &S the! RvEBRY Beand recover
heat fromthe stream while providing high value steam .cracked tar product

and mai nt aicAmpepitipadiher pemrisese bipnggigek selrpis &am the groppcaapistinggft used in t he
met hod of . tdheerd RUBBHEAR qhéhcR bR AMERL: 5iflabspnenit rRidRNA! Agar bon feed
boi | i ng in a trerrpe_r ature rgnge’, say,ac?érﬁoérahyalﬁgut sﬁh104 to about 1022F (40 to
550C), suclvagmmegidnummapht ha or gas oil. Lighter feeds nmay al so be used,
but given their reduced tar make in steamcracking are .less advantageously
utilized by the present invention. Preferably, the effluent- used in the

t hod of i 13 N QF SHEJHSAWINGYr ol ysi s of a hydrocarbon feed
boiling in np d ‘E}Eﬁ‘: o qj@%y apg drdif} such as feeds
heavi er théﬁo‘sﬁgph?@% ggi’:h% eeaﬂs ?ﬁq’gl u ea%% hoséﬁef)%?ﬁg?]g_ |%E% ﬁlg range from
about 200 presem iygntiohd OFating hetgaseb@fuent tigm tiersteamatrsking 40@gaso about 950F

(204 to 51091%%1 gJ BRVIR i SRUL Glant HARAAP RhimbifEHhe A Balide heavy

condensat es,
of the steam cracking process.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0061]  The present invention provides an efficient way of treating the gaseous
lower olefin-containing effluent stream from a hydrocarbon pyrolysis reactor so as
to remove and recover heat from the stream while providing high value stéam
cracked tar product and maintaining quench balance.

[0062] Typically, the effluent used in the method of the invention is produced
by pyrolysis of a hydrocarbon feed boiling in a temperature range, say, from about
104° to about 1022°F (40° to 550°C), such as light naphtha or gas oil. Lighter
feeds may alsd be used, but given their reduced tar make in steam cracking- are
less advantageously utilized by the present invention. Preferably, the effluent used
in the method of the invention is produced by pyrolysis of a hydrocarbon feed
boiling in a temperature range from above about 356°F (180°C), such as feeds
heavier than naphtha. Such feeds include those boiling in the range from about
200° to about 1000°F (93° to 538°C), say, from about 400° to about 950°F (204°
to 510°C). Typical heavier than naphtha feeds can include heavy condensates, gas



WO 20071008403 PCTI US2006/ 024989 -13 oils, kerosines, hydrocrackates,
condensates, crude oils, and/or crude oil fractions, e.g., reduced crude
oi |'s. The Y&WPEIE%%re of the gaseous effluent at thPOHPWEOMHPYM t he
pyrolysis reactor is normally in the range of from about 1400 to 1700F (760
to 927C) and the invention | providgs a nmethod of cooling the effluent to a
tenperature at which the desired C2-C4 ol efins can be conpressed
efficiently, generally less than about 212F (100C), for exanple |ess than

oot 661§ KRSl Rol il G ik i B o BB °D) ot

i nventi on ean résdecedtoridends Tha tempemtuiosd thehgasdous effingnt astbe opleshomg t he ef f | uent

t hrough at | east one prinmar rapsfer |ine hea X r...which is capabl e
of recover iﬂ?Fd’ny’ifﬂs TF%&&{&W&@#&W@@WS&B{,#H& gno h@@n%&?’ﬁ&sr%‘so\/\her e fouling is
inci pi ent. f9resdad hd MventhasioRdeaBBMbd G ol BRMdMEdhea kY cl eaned by
st eam decoki ng, Steaniair decoking, or mechanical cleaning. Conventional

i ndi rect héempeeatin ahybich, the desredh £2-Calsiefipn can be cempmesad sffisiently, shel |l and tube
exchanger s ety Mes {88! sbdle b BO0Y) R ckilnfll el THALIRN hg7ek e Y| MRy

heat exchan ool s the process stréamto a tenperature between about 644
and 1202F (3%06).aueh ambless thesawput 1407E {6QYE) abrb bpically) diem( #98)8° tasi ng water as

t he cooli n%ﬁgﬁ%ﬂﬁ%ﬂﬁﬁgr ating super high pressure steam [0064] On

| eavi ng the primar eat exchanger, "the cool ed gaseous effluent is still at
a t enper at UP@S3hbovrepartienidry de preagnb orventiow cpobnvtilizeh in 2 awfhed athiche at which the

first d 1. gqui d. ' f ypical h f eed
under cor acEpeR SafnE 0 SRRER ebled A%1eE) onb Elnan Blusfbr AHPRER  FOCY T ot r eam
ranges f r orexclabgent wiiel) is capabledtf r¢e6ag(187t fiowm B4 &@fyent dgwn e @m about 900 to

t 110 i 9 h J i nt..the fouli
abou Qénﬁéaﬁxﬁ-g }»@aiyf%ﬁ%% éﬁﬂééﬁe&t &s gge%é(ﬁCiﬁlrs %;B(E)lu%%ﬂ!&&' dhpet NE Toullng

tendency is rela vapor phiase ng~r's generally not
severe, andetitiically i deaned blyi tieand dprokmensteavalr  deooktiog, carusechamidli ng. Tar | qui d

i s knocked out. from h f rat [ i.ng from about
400 to abouc?e%%% °F§%§8{h%“%§%)hf‘“%§%§?ﬁsr %‘r%i’g‘ o %ﬁ‘@g%" Ry 600r (232 to
316C) . [ 006k kheGand aibe exdhbngersamsyelzosekhinythit savisd. dn ohd emtboli@snt, thechanger al so

can be DT e A PR bl b Lok BEh5 2153, SxChange

644° and 1202°F (340° and about 650°C), such as about 1100°F (593°C), using
water as the cooling medium and generating super high pressure steam. .
[0064]  On leaving the primary heat exchanger, the cooled gaseous effluent is
still at a temperature above the hydrocarbon dew pbint (the temperature at which
the first drop of liquid condenses) of the effiuent. For a typical heavy feed under
cracking conditions, the hydrocarbon dew point of the effluent stream ranges from
about 700° to about 1200°F (371° to 649°C), say, from about 900° to about
1100°F (482° to 593°C). Above the hydrocarbon dew point, the fouling tendency
is relatively low, i.c., vapor phase fouling is generally not severe, and there is no
liquid present that could cause fouling. Tar liquid is knocked out from such heavy
feeds at a temperature ranging from about 400° to about 650°F (204° to 343°C),
say, from about 450° to about 600°F (232° to 316°C).

[0065] Conveniently, a secondary transfer line heat exchanger also can be
provided and is operated such that it includes a heat exchange surface cool enough

to condense part of the effluent and generate 2 liquid hydrocarbon film at the heat



to condense part of the effluent and generate a |iquid hydrocarbon film at
the heat WD 2007/008403 PCT/ US2006/ 024989 -14 excha nge surface. The liquid
filmin of¥” ®AYWEOent is generated in situ. The ik ﬂﬁzqﬂf’?zﬁ?af’s pref erably
at or below the tenperature at which tar is produced,. typically at about
374F to about 599F (190C to 315C),-19uch as at about -232C (450F). This is
ensured by proper choice of cooling nmediumand exchanger design. Because
the main resistance to heat transfer is between the bul k process stream and
the film thdafdel siERNTRE M finSinOdk fehbaditnkt it Q¥RFatdicARGRatig e than the

bul k stream The filmeffectively keeps the heat exchange surface wetted

with f1 ui 9w, isprefesabliat e5uhelows the demperature gbwaich temisproduesdent i ng f oul i ng.
Such a segoid iy ; iy i Qﬁq]ggr | the process
stream corq#l nuo%ts_ §J‘t35%?tﬁ%abt°{é‘?§§f§a@3?°?‘§§lﬁﬁ?’c tarat i‘ﬂéﬁfo%%%ced. If the
cool i ng i s (4308Hp&His ibehsored Hyhprepgaihoice of codlinggnédsurh ik leyclangepccur because
the process streamwould still be jn the.fouling regine. This secondary
{ranst or 1 PGt Bemuoy el esiied i At Geieter i bebf @ B wrose b T gne 11 i d
f eeds, suchbtrem adpld filan, tHe@G@hn boatarsigiificanthalbeecteinpetatnenthan thbe gaseous

ef fluent f he e _ cker. furpace is subjected t irect quench, at a
poi nt typi E’glm -%%Zﬂ}&%gmfeﬁ’r]ﬁ%se&ﬁ&ﬁte?mﬂﬁé ftﬁﬁwgggﬁ?ﬂwﬁn vessel
(primary f flailt ingleAdicss e bulkr seAnCik -cooled, sl peventing fomlingc Budlsaef f ect ed by

or in

contacting the effluent wth a.liquid quench sirea in lieu of,
addi tion t STPREY K@a?‘ﬁ%%tﬁ%ﬁ% @?egﬁ%gﬁl?ﬁ% %ﬁtﬂéﬁng}é’f’?? U3 e enpl oyed in

conj unct i 0gontinhibusHito tiRaGhpenite hirveidh t is biodeced XE R RG6ling it fteppeguench liquid is
preferably itntr duced _at. a. @ i.nt downstream of the tran’s{@r _hi ne
ezchanger(?ﬁ oredys poipt é"“ﬁiﬂ%ﬁ ely it 05cusbees? tgPraces g R || such as

t hose obt 8¢ Ae theyulihgdOpAS | TIEA BBcERIBACTanSlet Tikd) Bkarpet isGfattibulaglyr Ol ysi s f uel

oil and water whi ch. can be 'Og&?‘?i ned from various suitable sources, e.g,
condensed &%feh ifesrpse Wit Ught hqwdtseds, ek as gl age t hrough the direct quench

and/ or traggesy | inen hfighate SXHDABLAT (15 gaskbl AR fthe!elimi s fed to the

separation vessel (a primary fractionator or at |east one tar knock-out

prin
drum), wheF@rksT diyeace dp gerstsd tp slirestquencBy al 2 peigt HPIANY REWETX thgent stream | f
desired, MalrhdcRloBtidnNag HheDstbarti o st \pritfary GRBRAGIEdr it} RBERSd el such that

i ndi vi dual druns can be taken out of service and. o
drum). The quench is effected by contacting the effluent with a liquid guench
stream, in lien of, or in addition to the treatment with transfer line exchangers.
Where employed in conjunction with at least one transfer line exchanger, the
quench lquid is preferably introduced at a point downstream of the transfer line
exchanger(s). Suitable quench liquids include liquid quench oil, such as those
* obtained by a downstream quench oil knock-out drum, pyrolysis fuel oil and water,
which can .be obtained from various suitable sources, e.g., condensed dilution
( steam.
[0067)  After passage through the direct quench and/or transfer line heat
exchanger(s), the cooled effluent is fed to the separation veéssel (a primary
fractionator or at least one tar knock-out drum), wherein the condensed tar is
separated from the effluent stream. If desired, muitiple knock-out drums may be
connected in parallel such that individual drums can be taken out of service and

cleaned while the plant is operating. The tar removed at this stage of the process



cl.eaned while the plant is operating. The tar renoved at this stage of the
process WO 2007/ 008403 PCT/ US2006/ 024989 - 15 typically has an initial

boi | i ng pWNh0O¥H¥#EI ng from about 300 to about 600F (PLAZFS200¢029988C)
typically, at |east about 392F (200C). [00681 The quenched furnace effl uent
entering the primary fractionator gg_tar knock-out drun(s) should be at a
sufficiently | ow tenperature, typically at about 375F (191C) to about 600F
(316C), such as at about 550F (288C), that the tar separates rapidly.

asphal t encOPRLgRanbeulnk Fol SRERE usPab P uaMRul frofE b ° )" uanchi ng

the tar irb31l5q3)p@bicg[§i,ﬁfleaatasmagﬂpi(mwpssel, e.g, a primary fractionator
or tar knock- out drum Toluene |nsolubles (TlI) content is also

si gni f i can{l0§8k edibegrenchad frmace gifluent ShicERE e BBEYASEOTAOE PHAT f i cant
per cent age kaloiecas i Alokerne St R8sk Gknty low thAMBISS AGHEIy 4R iRl € Made in the

primary fractionator by reactive conponents in the raw tar undergoi ng

condensat i 37°Bd1S1AE) tozhenit GA0F €3 ¥68Ehskrbors @t ahout FOTH @B8°Chethatithe conpounds. Such

condensati%rl)/%%ﬁrrg#;cﬁ tion is believed to be a function of tenperature and
S 3

hol dup tine ) arr’wthin the separation vessel. Absent quenching, tar

exiting a $06%m chaedcordgnek uvithathe mresentt ingertiah. yp toalcmt TOfwidénofibout 4 to
about 11 w % hal t enes, whjle t.ar pro t taken fromthe brimry
fractionat 8?1’%%2 esc’ﬂﬁ%%‘f‘ ﬁtaflfe{)ﬁ 53610btftpr§v {'j%%g ofe?n%b)g\ﬂ%%h']sn&@henes.

Li kewi se, Trin thamolten vfasoattionveaieh et g, @. phitharyt féctidnatdnertanknavke outl et to
about .0. 13 %.1 n r r ct.froma, separation vessel - r.e no tar

quenchi ng 8'\(%:‘6?’@: ff@'ﬁ‘fo’?‘s%}’ie chin q% ttlsnglsq 51;::1%0 Vﬁe‘fuﬁ%%ﬁlér ation vessel

i n accor dandactivntdecurt becaisevesifrificant petcdpeage of eepdspisltertbs yd MUdpi ng a stream of
tar taken fromthe bottom of .the separation vessel through.a tar cool er and
recycling FEE §2F taré‘ffdﬁﬁ&ﬂ@ﬁpmﬁﬁcg .ag’?b%'ﬁeé’c'bvrei"ﬁﬁlpgpeﬁgé%tionator or tar
knock- out eeuiaw #r pfdekdotip @hdenkdtionpolympidoid to Ffoekigher @dlacufpi Nt downst ream
of the tar copler is recycled. In the exanple, .sufficient material is
Ceoyeted 1 SouBtsmpo s Stk bttt b A Bht IO AR OR00F (287 t o
149C) . Theof thfefurd ainialidug Bneaditthd ltarf Wik tHeQBpdratiod rveskkl. bs¢gneduced at this

tenmperature. [00711 The tar cooler can be an ui t abl heat exchanger neans,
e. gp a Shg]lqn_hing,tarexirt}ngasteam crackleng furnace can typ%alycontagl f?om about 4 g

to about 11 wi% asphaltenes, while tar product taken from the primary
fractionator can contain from about 21 to about 30 wt% asphaltenes. Likewise, TI
can increase from about 0.02 wt% at the furnace outlet to about 0.13 wt% in tar
product from a separation vessel where no tar quenching occurs.

[0070) Quenching of the tar within the separation vessel in accordance with
the invention can be accomplished by pumping a stream of tar taken from the
bottom of the separation vessel through a tar cooler and recycling it to the
separation vessel, e.g. the primary fractionator or tar knock-out drum. A portion of
the tar product taken from a point downstream of the tar cooler is recycled. In the
example, sufficient material is recycled to reduce the temperature from about 540°
to about 300°F (282° to 149°C). The rate of asphaltene and TI formation is greatly
reduced at this temperature.

[0071] The tar cooler can be any suitable heat exchanger means, e.g., a sheli- -
and-tube exchanger, spiral wound exchanger, airfin, or double-pipe exchanger.

Suitable heat exchanger media for tar coolers include, cooling water, quench



and-tube exchanger, spiral wound exchanger, airfin, or double-pipe
exchanger. Suitabl e heat exchanger nedia for tar cool ers include, cooling
wat er, queMPAPISNI07/ 008403 PCT/ US2006/ 024989 - 16 HEKBF004082#98% r . Sour ces
of such nedia include plant cooling towers, and water quench towers.

Typi cal heat exchange nmedi uminl et_jgenperatures for the tar cool er range
fromabout 100 to about 250F (38. to 121 C), e.g., fromabout 80 -to about
220F (27 to 104C). Typical heat exchange nmediumoutlet tenperatures for the

tar cool er _range, from about 100 t OFE. (.38, 10 93 g., from about
120 to aboma{%ﬁgﬁc}:mfn owgsggﬁcg nﬁ?%a .ﬁg@@% Bég%gor?ég F?év(ﬁsﬂﬁ% gﬁ%ﬂ from the
out | et can glsachisewkera STypidak Adat BErhanpdi medidm rinlet featpermturezafos thertacycl ed to t he
wat er quench tower., or .coqlj 0 o Q72]..\.scosi.t f e tar taken from
t he bottom ertrﬂ@eéé’ﬁja”rbﬁ’fﬁrqgﬁ'géé@ﬁgocgk& 'goel%lohiF@P%éag(}m?He addi tion of a
li ght bl eneb Sbacien R @pt 10abdor). a9sied hen endi@ansdain odteetempdipuesed to circul ate
the steam (i:racker tar. Such stock&gi ncj udﬁg)gt;?@rp §$u kedfg)gqu oi |,

di stillat e gtmiehcoster rapge frpm abouf dPQ te phout, /™K (38° o, Gl by viscosity
at a tenpeugiutli B)°Qb abdd® B00CP B0} t053°CE The héhd BxohRipetmelinePidkenSitnt St ol ces  (cSt),
typically | ess than about 500 cSt, . e.g. ,tbl ess than about 100 cSt. [0073] The

tar |iqui dtesufietican bs ysedahgheating B SEPREISOR pyctedite BE WekEsel in a way

that m ni Mgg&eh Mt &Clobitey t¥vdrh the vapor in the separation vessel. If the
recycle stream were si_rrplﬁﬁiﬁsprayed into the vapor space, it wuld tend to

heat up ad0032} esYiscosy ofifheitss dekir framthacbattgms the papargting vesseligd? vapor present

and- woul d gk 8éhtroARFIRF tRe Adafiidh ofPREINPBIEAY stock! ARAIRRRwsthof | S not .
desired. Instead, the recycle should be iIntroduced near or preferably just

bﬁl ow t he heqRimp vesdote qislale fthe steqmy cpagker tBiotSueimstorks; Weludeogisd® . This ensures
that the tafcicd HOQhiCaskiRte! {endl&i egnﬁq:af SYEREGIREM Sre cRAHGL:IH-B] B) z€S the

absorption of light conponents in the tar. An optional baffle placed above
t he. vapor - Visesityl at atermesiee pEHTR O3caneidess than theut 1,800 eantisteles h hot  vapor .

0074] The i | is directed to a
[ ] ﬁ%@g’% RYGHAGH Sbo éﬁ?@?&@% 13t YOORRE

recovery recovering 0 ins, inter alia. [0075] The
i nventi on \WO78] noWhetar hemdrepyee stiearh isrintpodyessidp ithtecsdpanition vessélar @nce to the

exanpl es SQJQ.W?.hd.t %&ﬂﬁz&%ﬁﬁ&ﬁ@%&%@ r\%%rniqsﬂ'le separation vessel. If the

recycle stream were simply sprayed into the vapor space, it would tend to heat up

as a result of mixing with the large quantity of hot vapor present and would also
absorb light components from the vapor, which is not desired. Instead, the recycle
should be introduced near or preferably just belc-ow the liquid-vapor interface in the
bottom of the vessel. This ensures that the tar is cooled to the desired temperature
* and minimizes the absorption of light components in the tar. An optional baffle
placed above the vapor-liquid interface reduces contact of the recycle with hot
Vapor. .
[0074] The gaseous overhead of the separation vessel is directed to a recovery
train for recovering C; to Cy4 oleﬁns, inter alia. l
[0075)  The invention will now be more particularly described with reference
to the examples shown in the accomipanying drawings.
{0076} Referring to FIG. 1, in the method of an example of the invention, a
quenched furnace effluent 100 from a steam cracking reactor which has been

quenched to a temperature ranging from about 450° to about 580°F (232° to



- [0076] Referring to FIG 1, in the nethod of an exanple of the invention,' a
quenched furnace effluent 100 froma steam cracking reactor which has been
quenched t%0 A1/¥§H8r at ure rangi ng from about 450 t o BIGHFR00GBMM (232 to WO
2007/ 008403 PCTI US2006/ 024989 -17 304C) is at or slightly below the

" tenmperature at which the tar of sati{sfactory quality condenses. The m xed
liquid and vapor effluent is passed into at | east one primary fractionator
105 (or alternately, a tar knock-out drun) and is separated into a tar
fraction 11{ys S0 5h Brgﬂ%t SPSEGkRod, " action

cont ai ni ngjsf:b#a E%F%a%%?‘gﬁiéﬂ as Jof/eg]ﬁgﬁea a1t%‘)(;15151f_f‘}:gtrhgft%rther pr%rgessi ng. A

baf fl e 1. 23uality condemste dbs Mg tiyid abbvapor ¢Budnbstpassedinfeaideastramenor mal | i qui d

baff | e 1. 25m weideasteenor mal | i qui
the separ ati By KBt gS Ao BREKE Y bRl Arknal ) \dela™ [0 T 2 o

vessel 105 iat ader feacoralj® remeved @s hottors fivin bdpo 415 860Fzasdo4® Gactioar e 't aken from

the boot 115 and directed via |1|ine t r. pu 1 ) hence via line
150 to tar COOIEE® k\f%tgﬁsrtgjﬁeé’has\?mrgﬁdjl#e)g%gélgﬁ%ﬁ%gg%é%ﬁcﬁggadded via tar
cool er heatis ixcatedslighthynadiveiie bodtdil s (0 theanenalilighidnevshofthabdt@mscool er heat
exchange nmedi.um outl e at. . exchange rredﬁumi%‘bg' t enperature of

let 165, with h
Shout S0F (AL Pt dramfuce e gt Hida G IRT sPeeiobiet 105 of Tabour 110F
(43C) . Li g?IheEmﬁeﬁs aqulkajmﬁyedoerithiﬁdzdedep‘amﬁow:vmelsiasyaxca‘nw@al\gevi adl ine 147
upstream of the tar_cgooler e tar _cogler typically reduces tar
tgrrperat urete‘BEI“aat't“ePE%’é’Pt 32’83%65%0 a5 s from ﬁ‘?,%"‘ﬁt]'ﬁ?f“@%‘g{@c‘:ﬁ%&’ét 50F (28C). At
| east a poriineano &f tatl fidnpt 146 ad HehNia lifeQ30 td1Rr tobler 469 thedugh Bhrhcool ed t o about
120F (49C) s directed via || 170 to,the boqt 115 at a:fevel at or just
bgl ow e | e PR BT s PR 1% B FRLET A RIS BRIV ARRY £ r act i onat or
1 g. c:oolt ﬁ%ﬁ%ﬁﬁﬁ%ﬂbﬁalﬁ&l’fﬁ?&ﬁ H%aﬁekc%h@@ge;'-&@dimhoﬁﬁla _lfﬁewiﬂ?\lﬁtt!on Eypi gal |y
reduces the asphaltene |evel in tar_|eavi e. pr ry-fractionator
about two- tﬁ[lf?}}aggq mP‘H“‘PHB@éteW?iaﬁ’F&sta%b?&gtégoc)cg‘#cg%f%%ﬁh?‘lﬁ‘? of asphal %/enes
in furnace wédidm @Met t@hpetburad R ubot M0% (4390)E Lightl URAE RioBd iy Yehe furnace
effluent to 540F (282C) and transport to the fractionator for 10

seconds, t HEAs{RStEiv AL BALRIAT APRER S oroals 485 AhS g o6 1 f 1 hi s
tar remai nseobRf 15%%@1&@9&&&@%5&94%:&@58@{1&& dobf Joot trarayoégtite primary

fractionator, the aslghaltene evel typically increases to about 23.2 wt% in
least about 50°F (28°C). At least a portion of the taf effluent from the tar cooler

155 cooled to about 120°F (49°C) is directed via line 170 to the boot 115 at a level

at or just below the liquid-vapor interface in the bottom of the primary fractionator -
105. Cooled tar can be removed via line 175. ' ,

[0077)  The invention typically reduces the asphailtene level in tar leaving the
primary fractionator by about two-thirds. In those instances where the
concentration of asphaltenes in fumace effluent tar is about 4 wt%, after
quenching of the furnace‘ effluent to 540°F (282°C) and transport to the primary
fractionator for 10 seconds, the asphaltene content would increase to about 6.3
Wi%. If this tar remains for 12 minutes at 540°F (282°C) in the bottom of the
primary fractionator, the asphaltene level typically increases to about 23.2 wi% in
the tar product. In an embodiment of the present invention, wherei tar in the
separation vessel is cooled to about 300°F (149°C) and held for 12 minutes, the
asphaltene level in the tar product would only be about 7.2 wit%. In one
enibodiment, cooling the tar product to less than about 200°F (93°C), e.g., less



the tar product. In an enbodi ment of the present invention, wherein tar in
the separation vessel is cooled to about 300F (149C) and held for 12

m nut es; tW@200%88#3| t ene | evel in the tar product woRGFHUBMK24BE about 7.2
wt% In one enbodinent, cooling the tar product to | ess than about 200F
(930, e.g., less WD 2007/008403 PGK_US2006/ 024989 -18 than about 150F
(66C), say about 120F (49C) mtigates further asphaltene growth during | ong
term storage. In another enbodinent, the tar product is blended with other
bl endst ock .4 dj bnN Wt o ¥o - quench oil,
steam cr acl?lé n%g]g{ 105:6% &lgt%gépyh%roﬁaci%gR%ugahg%%g\%ﬁg%@glﬁauum Bl endi ng
with such rexivehidatisg denguieros storage.f I aother fembodinemin thef tary proidudttienes duri ng

storage an j i i [- rs. 1N the bl ended
tream [ GUIBRE SR Glabic, BRILbIE AP ONIa R Pl SRR | 12 G F
primary f rqaedch @ilpdteam cracked gaswile atplosphierig redidsum,| dnd tvecugmersiduuiechnol ogy. Wth
this type rimary fractionator. implepenting.the invention is relatively
strai ghtfo%&ﬂﬂﬂglgavﬂ %%%i%ﬂadjs ’ieﬁ‘écefg'rgf%gg Oﬁ%?hoﬁg)\;éspgﬂéﬁnﬁsn#]“ﬁ]ﬁqnt i npact on
ener gy ef f istirdze @iyd handling by dilutingstie Bphaltbie phdcturane ¢n thé blendedstrdagat i s recovered
usi ng-a disiil)| at unparound that is .not affected by use of the

i nventi on. SIWQi i n&@gtffq%ﬁmcﬁ’ﬁengf’gowb%gpﬁ"é”gﬁ FHted  1Balse SBCRUFAY, ocesses t hat
utili ﬁedaf tmﬁdm@f;ﬁsml ﬁfrﬂbﬁﬂgl’ﬂjkﬂ]ﬁtﬁ-gﬁi&n@ tedhinBIB LY, W{ﬂalelgi opatagr for .t re?ti Ing
guenche urnace, ef fluent. However, the ipventi on wo not he particularly
sui tabl e fd’PWeﬁW?W%r‘Pﬁlﬁanﬁé& ingFRReD s elately W#@Wﬁ@t?gm- quench

t echnol ogy chelE@uBetad AR tnbOkEve @ YRR aR HinpRt ¥n ki) efciaic bétaes a tar

punpar ound to recover a_signifi.cant quantity,oﬁ heat from.the furnace

egfl uent . T9Thichmace efiyeptheatip recaversidisire aisifigte Pyrenground tat es that the tar
b

kept at ngl effetedChy is6¥P @ledibitnont. OlheGiivenBoricdnOieh bd (Rd i® @Rhng the tar in
the bottons of such a primary . fractionatar in accordance with the present

i nventi on \WRGKY Pracriseshat pidlize 2 tar kapekenuf drumin lepfiaPripdry FasHeRatY beat recovery.

[0079] Wi lfg &&8ink RM&RhdORNSS iRk BV PR ihvinciABGHIfN vyl th certain
preferred enbodi nents so that aspects thereof may be nore fully understood

and appr e®rgicelaly jsyitabls fapusy With Ryisepry draptiopptors; Hat FIRRIE bPBHRY 0 t hese

parti cul ar qu&lHRQELABIPLS beckibe 1 BotfoRi3t dudhdh pritharl Srdcfdn@ide QGest £ tzOver al |
alternatives, nodifications and equivalents as may be included within the
scope of t pamparound to recover a significant quantity of heat from the furnace effluent.

Inasmuch as efficient recovery of this heat requires that the tar be kept at elevated
temperature for quite a long time, cooling the tar in the bottoms of such a primary
fractionator in accordance with the present. invention would likely incur a
significant debit for reduced heat recovery.

[0079]  While the invention has been described in connection with certain
preferred embodiments so that aspects thereof may be more fully understood and
appreciated, it is not intended to limit the invention to these parﬁcular
embodiments. On the contrary, it is intended to cover all alternatives,
modifications and equivalents as may be included within the scope of the

invention as defined by the appended claims.



invention as defined by the appended clainms. -19- CLAIMS: Wat is clained
is: 1. A steamcracked tar conposition which contains | ess than about 20 wt %
asphal t enes as neasured by ASTM D3279 and | ess than about 0.5 w %t ol uene

i nsol ubl es as neasured by ASTM D893. 2. The conposition of claim 1l which
contains | ess than about 10 wt % asphal tenes as neasured by ASTM D3279 and

| ess than about 0.2 w % tol uene insolldbl es as neasured by ASTM D893. 3. The
conposition of claim1l which contains |ess than about 8 wt % asphal t enes as
measured by ASTM D3279 and | ess than about 0.1 wt % tol uene insol ubles as
measured by ASTM D893. 4. The conposition of claim1 that is a carbon bl ack
f eedst ockLAINMS:The conposition of claim1l that is a blending stock for
fuels. 67 The conposition of claiml that is a blending stock for

at msphe%tis@éqtmeérs vacuum resi d fuel s 7. The corrposi tion of claim1l
V\,hlchfuther IS e tock s cted fro e p si sting of
cat cracker bot gBrrE °r§‘§‘é*§cﬁ“ ?n%o? lg%m CFac Ie%méaispssm %{é?uiozs&pﬁ%/ fc

resi duu nhsphﬂtbnvﬁﬁmmsﬁleﬂ IbgllABTlM D3279 and less than about 0.5 wt% toluene insolubles

as measured by ASTM D893.

2. The composition of claim 1 which contains less than about 10 wt% asphaltenes as
measured by ASTM D3279 and less than about 0.2 wt% toluene insolubles as measured
by ASTM D893.

3. The composition of claim 1 which contains less than about § wt% asphaltenes as

measured by ASTM D3279 and less than about 0.1 wt% toluene insolubles as measured

by ASTM D893.

4, The composition of ¢laim 1 that is a carbon black feedstock.

5. The composition of claim 1 that is a blending stock for fuels.

6. The composition of claim 1 that is a blending stock for atmospheric resid or

vacuum resid fuels.
7. The composition of claim 1 which further comprises a blendstock selected from
the group consisting of cat cracker bottoms, quench oil, steam cracked gas oil,

atmospheric residuum, and vacuum residuum,



