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OLEFI N PRODUCTI ON UTI LI ZI NG CONDENSATE FEEDSTOCK
BACKGROUND OF | NVENTI ON FI ELD OF | NVENTI ON Thi s

WO pooenod2on rel ates to the formati on of ol ef i NSP@HUS2007/004197
thermal cracking of liquid condensate derived from
natural gas. More particularly, this invention rel ates
to utilizing natural gas condensate as a feedstock for
an ol efin production plant that enpl oys hydrocarbon
thermal cracking in a pyrolysis furnace. DESCRI PTI ON
OF THE PRI OR ART Thermal (pyrolysis) cracking of
hydrocarbons is a non-catalytic petrochem cal process
that is w der used to produce ol ef i ns such as

such as benzene toluene' and xylenes Ba3|cally, a
hydr ocar bon feedstock such as naphtha, gas oil or
ot her fracti onBACK@RPUNE QFINYENTION ar e pr oduced

by distilling or OPT@_WCﬁﬂ %ﬁﬁ—'@,{jatl ng whol e crude

oil, is mxed with s eam serves as a diluent to

KERip INVRSNAD delaéas Ebwenf@rr@emegf slghiap fvelhermalcracking of liquid

condeﬁ%ﬁ@"rﬂ@bf\ﬁgd)%hbﬁatd?‘hlxb%e M%ré’rp%hﬁﬁ‘ﬂa?r@ ttﬁlsf I'hQ fPiates to
t o about 000 d grees Fahr enhei t { F), and

tilizing BBl s CORETISBIE B8 o Toesmiodt e piefe wodciion plany that

emplolpe diy8ebdatbch mewaélecramhgeaétp?rblyae FiRbcé.r acki ng
tenperature in the range of from about 1,450 to about

1,550F. Thermal cracking is acconplished w thout the
aid of any CaDSS_,GRIPTTd)NSOBmS’RIORARHTi ed out in a

k ,
P Sy AT S R SEATOA B ¢ BRSSP fomica
proce$dythalt }sswwdwusmttasprbduee ioldfimisrsaichyast étbhylené, a”olgyletne butenes,
in
butaciBA8, S5 AP 2 o RehBltoftne” 8b PRnebinTe
Mailycadwmtgrmm@stacktdwh resscnaptitha, egetsi @ihor gtheefractions
of whéﬁv%ﬁet&feﬁﬂmlarg {:@q n&h&sfﬁ if %?'Huaérw?@ tfrl&%uon?tmg whole

rolysis urnac aseous hydrocar bo
crude gmleaa mixed @i, steargv whfqhomraﬁe asoa dilbentytof keep e bgdrocarbon

molecateereed%%teanl PhelFeanm MG ﬂ?@rPHﬁx t}v&' FOBATHRARS ?c?'ﬂroﬁ? about

sat ur at ed, npnounsaturate 1 yunsat ur at ed
900 to-appuel BP0 grarass, Falreaheil ( Esor E)a@nérthan GIERrS dhe Teretion zone

whereC rtaqgede@a%uadkaﬂ rs‘éaiéau fb?» éS' S8Veire CAPdroBAIOR! Shémal cracking
Q\é ? Thus, ~ conventional steam
tempel it Iiuihe BREES Tom ABounT Ao oqRoU B0k Hargal cracking fs
accomﬂheﬁe@“mgadumte:mopiaﬁmataml gys ? fraction of whole
e and tota porizes that fraction %

HUF Refiiyeof et o T e PO PTE Froeed (HrBm HRcks) ot pressures
in the caattiahrzonkeanging from about 10 to about 30 psig. Pyrolysis furnaces have
internally thereof a convection section and a radiant section. Preheating is
accomplished in the convection section, while severe cracking occurs in the radiant
section.

After severe thermal cracking, the effluent from the pyrolysis furnace contains
gaseous hydrocarbons of great variety, e.g., from one to thirty-five carbon atoms per
molecule. These gaseous hydrocarbons can be saturated, monounsaturated, and
polyunsaturated, and can be aliphatic, alicyclics, and/or aromatic. The cracked gas
also contains significant amounts of molecular hydrogen (hydrogen).
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exanpl e, about 1 weight percent (w.% hydrogen, about

10 wt. % net hane, about 25 w. % et hyl ene, and about 17
wowverprepyl ene, all wt. % bei ng based on the tPCEHIS2007/004197

wei ght of said product, with the remai nder consisting

nostly of other hydrocarbon nol ecul es having from4 to

35 carbon atons per nol ecule. The cracked product is

then further processed in the olefin production plant

to produce, as products of the plant, various separate

ITrlisy bdﬂﬁnt&héﬁ‘%nﬂ(thé&r\gﬁ) pradking, sscareed fopd iro ge:rqmmercial

olefin géo?dx%ﬁo%tpb%ﬁ glﬁp |%E] a éoq\ P\y %8 %,%8%3 d-l?:g§/6 vé?:lb'}izes that

fractiogawbilé rtbernralih ceagkingatsamiendi Vel uaaclsstdr Pavaludt ma;s anoata-@ for

exampgﬁ %4 ﬁqlﬁelgﬂpﬁcgh?ﬂm%ﬁwégéﬁ‘ ét{oﬁtqmvtr%qnéthaxg Usbout 25

ron pla rent t akes
wt.% (%ﬁwtm:lel. cam)d about WA oNVie%cpiopyiesey é’dinwb%d bgé\@ebé%@s og the total

welghﬁlat" Eglld' bebaBikt %@m@ ?eméﬁﬂgéf"%ﬁslﬁﬁj m¥t&%tﬁéf R{Rirocarbon

gas & e crude orl were formed
molecn@(smaa(mg]frq)m 4tordfnrprrbopfatem Per m\%ﬂﬁ geol ogi ¢

fﬁ{é‘a‘ay?&ﬁ p(cfdercmt theRFurtedr avoesés)édva rtMé Re:fiRsrealitticsplant to

ese formations were ca er Vi Y
PdeUP%tﬁﬁr Braguctsoeithenpants XprigHssSeRal a%w'&ldlé’“{‘ﬂj nEeams q j}‘%’a gurity
such Qé | Hyd%%& ?Fé%bat;}?é‘pyléhé/ afnixdS h§d rfo@éﬂﬂfna pﬁa\ﬁng rfagrs carbon
bel ow t ear s. surface., Vast an unt

atomen REG TAPISEUE. AWl B ERtgBTBIF BuEFePIP s T SRPaAtS Jrdividud
strearﬁb %fé?eb?ﬂne @V?Qabhawmmgrd@rmuwﬁa it owarrightg Thept &s olefin

el ow the earth's  surface
procugiier Hiprh B‘é’ée'k}[;/yiﬁ'ie& 5ot S h ob A, G {rfds $eam and
generhi&@f)logamty efbsepfdlaté aahnlamaajrodﬁctbltlgére&ormol ecul es from

e, crude qi J I im0t

Netufal gg Fng; \e/é\g ﬁﬂld‘(’)ée!m n(gf(\’rve‘? 'féa@%& ljraggtg(l:lgtlﬁ 5 Nfumber of
subtebamamgetblogmaibrmatsonmﬁorlnmailorghgf ity wamngjgor@sltlegarMany of

s 5 EEOTS LR L8 i G vt

and "crude oi |
crudead! (et ¢ibralsmaceumelatadgoi verioas stiekigmphic ﬁsares/aelpwd@e earth’s

surfac%on L4 g%uﬂ{ Bfe r RAtHF g%%darm/8§émd% Gt weh@ tmsy tdllekted to

ace) cru as I't issues froma wellh
form eyacpafcatb@nf b%ﬁﬁ@liﬂfﬁ@@'{aﬁ%ﬂat yasing sepihsy bB'é’me@s @ﬁ'ﬂh s gtiface-
Much%fQ@Qtdd@&aﬁaaﬁs Wa%&h'@&e St CBAcO WithBRYdé BF S therefore,

render 1t accegtab for transport to a crude oil

absorped arinyberref/lighter srelesyles fram Wes‘ir}‘?'? &tion in such a

r @fHenes )WellTBbﬁa s’ Gﬁlter@mo Wledrthrm{dlﬂméescbnstcepﬁoasof such
desal tin |tablef

hydrogarbop) bg; ""'Eﬂw Brrm%thrﬁ'ér ‘éf@ |g@ﬁa?m§!ﬁr .%”‘2‘3 olJ‘f PR %&%vered
througWtHil waliboré to tmillﬂrgﬂmeuﬁme such distillation or

| TBEYAERT NP De, oS e oI 88 e, means tid (e
normally prephiingeceslitomst aff tenmeratww and P@Sdﬂlfef at:thet eﬁlﬂh ﬁoqurface)
crudeoﬁrﬂj ?ésl RlsBel Grdth QY Wefndad Qbbhrite FARY &) HatifaP ges themay be
present, and excepting any treatment such crude oil may receive to render it
acceptable for transport to a crude oil refinery and/or conventional distillation in such
a refinery. This treatment would include such steps as desalting. Thus, it is crude oil
that is suitable for distillation or other fractionation in a refinery, but which has not
undergone any such distillation or fractionation. It could include, but does not
necessarily always include, non-boiling entities such as asphaltenes or tar. As such,
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Accordingly, whole crude oil could be one or nore
crude oils straight froman oil field pipeline and/or
we@oewvan2donal crude oil storage facility, as PCT/US2007/004197

availability dictates, without any prior fractionation
thereof. Natural gas, |ike crude oil, can vary wdely
inits conposition as produced to the earth's surface,

but generally contains a significant anount, nost

often a major anmount, i.e., greater than about 50

it is d¥fficalt |fpﬁt5tC&ﬁ|505(s\Mle°/ﬁo piajidiene. bdﬂa‘tgﬂrahg@afm oihela edusle oil.

Accorgxpgérnvq?‘ugggsgrgh N3 Hbé@%&fortrg/gr% qarB 2 glI% Istrﬁgpéf/%yw an oil field
pipelirgs Sadrer commmoaal d:mtialw stoiapgedgeility, aarvaitliityxdictates, without

and the |ike. Many, but not all,
a”yprﬁ%dfr[ﬁcg'Pnai Q‘t?ee%{hs as produced fromthe earth can

catusalrgas, five caudriol,scan ey wilely iabtueorBposition g produced to
the eqri Hs lef?éélﬁzﬂag[é F g,t aIWE r%s/fﬁnf?’fcam%eﬁﬁf skt d?t%\‘t'(é‘%ajor

atons per I ecul
amoutt i€L2yreatetthan @bm;t 5ﬁo~ﬂﬂht pegaskbus %) metheng | atural gas

often ?l%@‘@'rrliég‘rgnr@?‘% tl IS@sS%%rétfbu@ 80dit! ¥DN&fter less than about 20

ature an pressure at the earth' s surface, d id
. %, hat angnoEdRaEnSE Shenef Pe‘%af‘r?at bitaneg é%"%?é‘e ?"’lrb‘?’% loxide,

hydro?ér‘?@ﬁﬁﬁi@ bAd ttﬁ‘@ iR&r tNiasy, Pt frivt &, ﬁéﬂurdﬂgé@ Stisarhe € hroduced
al ght of the natyral

as st
from @EproRAN RLAINEAPBATHRLASH® a0 20PPE ST ol often less than
aboutPZ@YHC ] dfhyldPsta@Bond haviay Iffan & tca'lﬁylﬂitmxsa/reb@:arbon atoms per

e GHATER b 0 R Ty SRR P P e
atmostxmﬁbtdoﬂﬂﬁ(oﬁﬁ of wfppeMmreearahdrqsseﬁesa‘r theagartte sudacdy' as\d that
face

can chganlfceeau g'len%ﬁ% e |t &Oécar SELES 1o INE6EhS dUMiRe. All

ponaceous
wt.% emnbasehorthedotal anteegmtrthw netumirgml styeagaiseanrstiont ur al

IGhet! 93{.0441 ﬁaﬁﬁgegg § QY@ahid9re ‘?.P(%L dedN tHd@aRRsBlifface, a

gaseous na can contain t hane, et hane,
hydrorsaMmmmuom natnn@"mmrmns?s oL af thertiibe BEeAYsSH natural

gas sﬁufegm LRGer RBtth&R 'ﬁ?@%}?le E&rﬂﬁrdﬁéeoﬂotreﬁ%é?ﬁt@ré‘ ahd fpﬁbssﬂﬂé at the

am1s general erred to as "condensat

earth geﬁﬂ-éf’aailel whergnthat sleaml BeanlBstoRoalhere BriaHS mﬁ?‘z%‘eed( %6‘0"“3"3/
hqundtﬂlcﬁg&i'bo%d% é“ddc@h&bﬁé !%rﬁahﬁfe) frov?sf w ncsmw@ryagamus natural

from the produced natur qui_d conde
gas uridge (e e PYBLESdPreisEar BFG MOrRI HESPamn I 6as can
contagﬁﬁ%tldéné fétﬁbh@npfdpahel &nﬁd:m’(ahéy Tred eorreallyt bquid hydrocarbon

v BoedBes TRy RS B LRI Bl o

as “conderishee, taad besanaly wahtEinsamolecolgsdwavierthan batangs(C5 tO about

C20 glg tﬁ}é)fﬁi& @sﬁ%r()pr%ﬁ%péégé{ﬁ%nhﬁgﬁ\) thel\ﬁﬂoﬁngéd 'n%tni:r%l 5B this liquid

fon W's
cond@sade rfsmtion ds quptessed separetabe figse r‘hﬁ d emﬂmyg @esesys fraction

that iDAbHR Sy RfSaN AORSRtA1Gas.

Thus, condensate recovered from a natural gas stream as first produced to

the earth’s surface is not the exact same material, composition wise, as natural gas
(primarily methane). Neither is it the same material, composition wise, as crude oil.
Condensate occupies a niche between normally gaseous natural gas and normally
liquid whole crude oil. Condensate contains hydrocarbons heavier than normally
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l'iquid whole crude oil. Condensate contains
hydr ocar bons heavi er than nornmal | ygaseous natural gas,
wa@pa7aoqaar r ow range of hydrocarbons that are aPCT/i82007/004197

i ghtest end of whole crude oil. Condensate, unlike
crude oil, can be characterized by way of its boiling
poi nt range. Condensates normally boil in the range of

from about 100 to about 650 degrees Fahrenheit (F).
Wth this boiling range, condensates contain a w de
gaseousnbtirgl gds, landreocanrde nagsoofshytioearbahs thallaes et the lightest end

of wh 'FBE udeaélrs can include conpounds that make up fractions
That"are commonly referred to as naphtha, kerosene,
CaergisEnsateeuptke ceutde ohsapibe charartesizied byuvan ebite bpiling point

range! eéﬁh@%%é%sf In%ﬂﬂaﬁ;? Boll ! |f'f e()‘? nl?ﬁﬁgt &afr%daﬁétioﬁb@tt@ ciabout 650

eria are I n
degre&ﬁathﬁtE\Ie!}s(F\)feW'ﬂ‘aW@ebO'hﬁ‘ﬂj r%n@@ Fﬁédq&n%ﬁﬂmfam 2 Mﬂﬁe variety

of hyc?r@@@r% bé@@éué"’r‘ﬁatbﬂalﬁon&ﬁ%étrﬁaté?i%lé icad in@ldd@ecérﬁbgﬁndﬁ that
roma bout 400F. Petrol eum gl stil

make ppdrastiens thaliase spmmeenly mipyed te agaqeptia, e{%e{‘ﬁ 5'@3@ fuel(s),

and gé@ oﬁk(ﬁlél o@zﬂxrﬁéceﬁ bit, Qﬁéétb‘tgftblgfmﬂ thanye). Nuibhgeanehdilatbsocnated
or,i abo

ionter e, atgIAe SRRty e C8Tal Gl Haars arigres. dhd are te
lightest @JdilRRf fangk)fractiohs i echdenshey, diallingsin"the srangé af fFbmoabout 100

"distillates." | houl d b t ed
to abayfl o £l s PG e tip R, Bosel e B 48 eneralbein the
C10 tdi baﬁuﬁﬁﬂﬁ cantigiotty highererangeaand geheralijdaduahtheir majority, in the

range a? trlgllg'lg%éga gé& ithn%olfﬂ &Shdr! ﬁ?efé%ﬁ %Qiadﬁaﬂg @nd collectively,

nvénti o rm%e
referréd:dd shhereln ber"c&stkﬂatwecm i‘dwtdlateﬁ ef itnS‘mld@d?ﬁ ineted thagi various

dlstllleﬁ‘é c@ﬁﬁft{s ﬁaagol‘(é‘ve YRl %lﬁ?ﬁ)ﬁérrtﬁén %@F ér&bbbreﬁltgﬂgr than

expensi ve “processi before it reaches
650F.tam;t smramstnlam 6 mpluotqsinlaeth@a?@ {ipnsIscaforerpid. nd in this
cr':ndl stilled or otherwise fractionated into a
urality of fractions such as ol i ne, naphtha, .
k'E‘PQ)S‘}Eﬂﬁ@g fresistack foracanveionsl %ﬁzﬁﬂ?ﬁi&tm&{ga&h@s described

abové, 'n'é@malli‘ﬁlaé:'ﬂl’ﬁ%eeh%ubfé%té‘cﬁ@%ﬁstéﬂthﬂﬁbmbhsﬁéd)rmdssmg before
at ur al resi d um . Ther

hi gh boi |
it reaghos iaate Pk NGHEAG FRISTRE ERY PRUFGRyE af o Yiled or
othenM@éfTRbbbbmﬂé@ eifitd @ Puraligf ioh fmcmbust soch psamgasaling, heaphtha,

corosgod, sk ' GESGRCH, AR MBhe e g PA4AS, n e case o
crudeOpibmatli not nasiralojasy a dighbpifingi esiduuat.i drhegedfter( amoloé these
fractloz{?g/%g}e?'cr% dgr?éo%% c#mnta )arE*Pﬂer%W%%gééé t&%ﬂ%?éfﬁwa&%ductlon plant

denerate a’ hydrocar bonaceous
as thd stadirigieetistack ferrthaisplart-t he starting feedstock for

CRUVSUM 'b%r@ésur%bﬁar idbé %Bﬂa“fd f&ﬁeé& Y %plm%\d%peréﬂi\ﬁ; cost of a

prior art unti recentl y, taug ht awa rom
refnerw dissibation mniutwhale oaede cmgt}eﬁsm “ﬁﬁbé‘ﬁtoﬂ'%?ﬁ%ﬁ? gondensate

andlope}ddé"&il ﬁ:ﬂfergﬂesé h&%&é%ﬂ&E@éusﬁﬁé&ﬂﬂrﬁhaﬁ@&v& 8s the starting
Pat ent Nunber 5,817
feedstock for conventional olef in producmg plants. However, the prior art, until
recently, taught away from even hydrocarbon cuts (fractions) that have too broad a
boiling range distribution. For example, see U.S. Patent Number 5,817,226 to
Lenglet.
Recently, U.S. Patent Number 6,743,961 issued to Donald H. Powers. This

patent relates to cracking whole crude oil by employing a vaporization/mild cracking
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Lenglet. Recently, U S. Patent Nunber 6,743,961 issued
to Donald H Powers. This patent relates to cracking
woberaoesude oil by enpl oyi ng a vapori zati on/ nP€™US2007/004197
cracki ngzone that contains packing. This zone is
operated in a manner such that the Iiquid phase of the
whol e crude that has not already been vaporized is
held in that zone until cracking/vaporization of the
nore tenaci ous hydrocarbon |iquid conponents is
zone nmax cohtabs. pé'dkllrﬁg afrhisvor@nis Yoperatedi iMdThizhnepkLich KRR iteY fquid

t d behi nd
pasel SR A0 L0 A o ST B8 22 e ISR b e
until cp@cddmgﬂ‘gpppjlzebmeﬂﬁlnemairestbemm hydmecakiorgliquid eshiponents is

a4 5400 T BG5Sl o S g
remaing behind ahecdepasir Qresthaspaakmgapﬂmarresmimpoadates burned off the
packﬂd“%lyugé% XHélogﬂahp'%@fé%%k' t %éaﬁ\%sduﬂ{gzttﬁg H’%‘? (furnace

at cannot crac apori
deco*‘ﬁ‘@rwctq @ﬁg celymn ¥ etinesn5Q-a8 ob theat @adents é‘é\ueothmc@nd zone 9 of

that pétbﬂ?§er§9§ @é Orag f@tcoﬁg'fo%%h s, \‘l’\cﬁ:dn?g?‘hg&tocé% a?:gétésoﬂlatenals

Seri al nber 10/ 244 nber 1
of thehswdﬁgowﬁﬁ%ﬁhﬁhﬂwwr Eﬁl%a%}fﬁﬂi asswa@ﬁééew yridlep) te conditions

emplofad &Nher#B’@@ést ﬁe?%h?@rl? ﬁr?es%d—@@b‘?%étl%gfélﬁ process
0 n ate
RGPt Anhitgln BEngTumben 1Dl 2. bl septombe §PoR002,
having totnksory Rpentorstip @ﬂmésigméél‘i\}ﬂhrlg SIrpdteAD NRnibAN, Fl43,061, is
dlrectem kcg tti% 3&5::9%8 c? sgmqulrbﬁ'g\é&fazr Itfl?th:\feg\xé\gértaglg% JJ mllg{y acidic
crack|ngmtalymttnm)v&stmecmveram f&hcﬁonRﬁftt&etvdﬂﬂﬁhafor@nﬂagcriaang unit

more A tha TR Pacig 8h 3ol WP (ARl SRBod eyt rgoiine) -

mild Cmckmlgdk'é@wed hepopiaaion) slw:ctrumm ch renoves at | east
F%]cteﬁthﬁqu%r c?d%‘;r%gﬁ?cﬁé\nﬂgscobﬁﬂ?ﬁ '?rl\v%tbr@h fh?nd assignee

vaporl zation/'m
with U:§pdiaterddNember |&T43, e%,clsedlreqthéste !hqurqs:ehydirsmgsebbm that

patentcmmmeﬂtrém%fveé @% 1644 FarObt tﬁeeﬁtg.legrl‘?d%c%‘l‘ﬁ‘org RIMARRG in the

t om of hat uni't and a se
vapor'é%tmr}/@!lﬁ @da@me At itoat @r@vnrztevqt yappavedier mitdly cagked. These

liquid RYdBKarBen RWBATPBHeh® oft th@ﬁﬁu&@ﬂ@?éé&@rehdr%ﬁ%rﬁ%ar the bottom
onents that have previously resisted vaporization

of thaén&rfTrP tHiang E?ﬁ%‘?ﬂ 9. aTheRarate, genfralesh Gayitatigrs deyisex o tryovide
additichal mdkh@ emg@l for Bicteefhatiout e/ d'edRbba Qfolnﬁ?mfﬁéhiéjthat have

previo (45 SFri3fha, VaporizRlien =B J0i P Tk diel Bugniton glsg Seeks
to danameMVd\aiplprmmissdn tBe rvaploribbthdremild ldrddiind @it dbleetbward the
s 35BS i P A TR AR B e

di.Se PatanttAppiibatign SedekNombes i MEVhHH&; fied G=pterhbars2, 2005,
havind BEmhRAIRLEREHS 28 Nfirddl RiANY. < Patent Number 6,743,961, is

directed to the process of using whole crude oil as the feedstock for an olefin plant to

produce a mixture of hydrocarbon vapor and liquid. The vaporous hydrocarbon is
separated from the remaining liquid and the vapor passed to a severe cracking
operation. The liquid hydrocarbon remaining is subjected to conditions that favor
vaporization over mild cracking by introducing a quenching oil into the unit, and
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produce a m xture of hydrocarbon vapor and |iquid. The
vapor ous hydrocarbon is separated fromthe remaini ng
woO p@aiteb2and t he vapor passed to a severe crackpPeyUsS2007/004197

operation. The liquid hydrocarbon remaining is
subj ected to conditions that favor vaporization over
mld cracking by introducing a quenching oil into the
unit, andwi thdrawing fromthat unit a liquid residuum
conposed of quenching oil and remaining liquid

withdraydng deamothat f yriima Higuich uesidouh teegpos&ur omgupactiagsoil and

reman"?iﬁg'hGGfoqwgcé}Béﬂé rBfn @Q@G&e ép soline supply

( ) canh be I ncrease ng vari ous crude
dS'Pr“'fQ Refipdh &f incrrased gfgsqﬁnstdammdeme gasoliaeisupply (pool) can

be lncf'ﬁde@%w sn%}ééﬁr)g \'/éroo?.ncsah‘?bbé‘ ah Wa%ﬁw ‘?ﬁclﬁ& ?:B stk elé t various

tic cracking.
'ef'"e'ya%tia%ﬁ'e/ ?Faﬁh*nﬁapfspe‘éﬁﬁ%éwh 9 ﬁwﬁaﬁaté!yt!gfcreclsndg ohus, the

quantifasof §asdimerRphesh ?if oddiesd rﬂ%% aTﬁ‘érﬁel o Atde 8? c%’h W  inpreased if

llates as defined abov amount o
des‘feaecﬁ;{}'ér I8 Gt o ih Higtilatesons @.eﬁa@d @pves The @mqma of distillate

recoverau rfedm Rebamelr @'&?j’ﬂd? @1 ib tixed g ée{hr@ﬁ%(@' lh&%asg@ %SQP l:é{n with
qrease disti uction (s
sasoiifEy’; s STHGFRY dRaPoismsperistlinte cpubcu (S, s hi wining
additicanad barreisofwmede ofl. i s hi ghl y desirable to recov;er
I I f eed r.a

i, ol ARl 1K B PSR, B rhey g o
what wewd otagrvisenbe feed torta tmrmnbmad:kmgj fustaceubht forpisaslefirs from
such f@%d LAt ARSI n%nﬁcﬂ Ero\/f?i\égnﬁét%ﬂcg\éagrggg if distillates

are 1n sh € 'separately recovered
Btheuse %fctk'fsﬂgwﬂfﬁ@(ﬂ‘ aﬂldlabmswmwtﬁat are ires gt supply can be

separé&@ﬂvr%%%’reﬁ%érﬁsas l(l%@%@ﬂ Ca{r%‘:% g;ﬂ;cfrﬁ belfig, C?rted to

I nventi on not
less V?'Hémecﬁ?fé‘@k%@f OCM’GS i BY] @lsdmygng@ qutrprgy igahigh thahtyrdistillate

saved erhﬁm Cd:r%ﬁﬁi)’\g apdt ||toi§e&or€@ Rt #Mth FRERST thhﬁ"ﬁl gﬁﬁeﬁeg rORfF wer

woul d een obvious to one s

capltala?)fper@qe hap;t F}PQPPW?%@&&MO%JM%QM olvipyede opgeskilled in
the art.eeOnkoskifed: i Ghe dirt Quauld GinteBlbjesthd ReEdT® be cracked to a
conveibiofia eL SiF At coluR s Hbe i Uit Fromsihe Gracking feed.
This applrtmt:anﬂomdj requitenéd sobstaafialt ertholitt dilddpttal foen il tBTEoRREN and
ot Y o LS R ot s
with sugh ammmMV@Mﬂhminvantmrl iat selitter $s enpll@yeeidini an neanmenBach that
much ?Pé%nert Qﬁég{y‘gﬁlc%ﬁgta@rloﬁg? Ffltglf %dsg'tilglr}ﬁ,é{sl ono¥§e rﬁn(ij]istillation
colummy EE)hﬂ'ES iimMasntionorebailetseidvertsadosendmmers; amikt ralated, distithtion
columd eé(ﬁﬁ;ﬁﬂeﬁd skd dipinf8d Cﬁ’twcéﬂ“fngﬂﬁﬁtth@r n%t é}ﬁg Ql%r%gf thus

out el |n1nat|n trons t
saving cesidriakly| ip ¢8|P'te'asﬁ>%t54 Rwdher, this favartion, exthibits much greater

energy BffiefEncon Gbﬁ”érﬁlﬁdrﬁtﬂﬂ#ﬁﬂ d5AREBA (ﬁiﬁhﬂybﬁablsé'tﬁﬁcéktr‘a energy
ration tillation colum because the ext

that w%ﬁélb@;eqwre va dlStl| ation column is not required by this lnventlon smce

this invention instead utilizes for its splitting function the energy that is already going

to be expended in the operation' of the cracking furnace (as opposed to energy

expended to operate a standalone distillation column upstream of the cracking

furnace), and the vapor product of the splitter goes directly to the cracking section of

the furnace.
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that would be required by a distillation colum is not
required by this invention since this invention

WO praadoutili zes for its splitting function tPET/E8®NTYY04197
that is already going to be expended in the operation
of the cracking furnace (as opposed to energy expended
to operate a standal one distillation colum upstream
of the cracking furnace), and the vapor product of the
splitter goes directly to the cracking section of the
furnace. SUNNAR$LGHMEHE’DNVEHEHNMEhHTGmCordance W th

O ebli ot b vgutoR PRI IE eBallepd ¥ Brdese fop uizing
condepsatetas the fdelistoekl farayelefi mﬁmlam asdefingd above wimcbmawmlzes
e roBbydl PR, TS A LGS st i
materl_abripwaainb@linmmmmﬁrsﬁire fharedistiateuant to this

?Js‘éﬁtotﬂ th Om@sgtmecdnaengaeqeyghé grte%s.[,@e & mixture of

ure of dro on vapor di'sti
hydrocfarbtnm vaeorcmﬂj laqwdtd@trrl@t@cfsqm de ﬁplﬁtﬁﬁnﬁaﬁ@ f%edéfow'ébw&e or no

coke f?)%gﬁct)r‘l Ofrhel PSp B80S rr@H?oJéYl%rP?saﬂ@nséﬁartat&ﬂfréﬁpﬂfeaié?ﬁ’ammg

he remaining li"'quid distillate, and

liquid gigtlate, and the é(a@‘érvl@s@eé‘rcdbﬁﬂ Ageuprs: aecking OH%aﬁ'Q'ﬁ e fiquid

dlstllla‘t’é ?édwélhﬁ‘fg% rs%EBiaﬁél? FetsvePEPfr Aldaltionrte ey Gfsﬁn'atfa@upply (poo).
ditionto the distillate supply (pool). DESCRI PTI ON
(J: THE DRAW NG Figure 1 shows a sinplified fl ow sheet

for a typical ESCRIRTION OF RaRiDRAWING . Figure 2

BIEBER e np gAY (Bt A e B Seresl Gaptine plant
Phigfute LEDsIﬁlEE@RbrFéTIémme'éHE w»mnﬁl\rrﬁ@h\rmmerm embodlment
b dr " and "hyd b
employthi i SEPHARR RS BTN mat er 1 al s 2trictly o only

an materials strictly or only
cont ai ni ng hydrogen atorrs and car bon atons. Such terns

el ude TBLAr ke SRR AN EEoRAE HURRAIGR | 1 nat ure

in that or essentia I“ are conposed of
hihe tayers mydrmrum" :"am@n@carbms cand¢ m!raparb@nﬁ@@ous as used

herenrﬂd& rﬂ%[‘ B‘féa?uuﬁlgté?%lsoﬁ‘lgﬁﬂ or %H'yf &Untaifidy 9ERBgerTBiGHhS and carbon

gani Cc sa e, evenin S|gn|f|ca

stomsanBuni éermmma!mmag%r%dsa’t g hydeerarhondreous p diatyrgnn that
they Wé}ﬁy @E%sgén@fyearﬁa&ﬁﬁpéééoaaf ﬁ?di*@@érh QJnHycétaﬁﬁra@Mﬁs but can

exarrp e, steam al one,

conta@rmhﬁyakam%éﬁcw ap Xy9ehSUHE fitrggen. m%fafsemﬂfgﬁfaﬁéa"s and
the nk%SeV@@nhs@n.hBar&arﬁwngl on neans any hi gh nol ecul ar

f'gpgf%n% gﬂﬁggﬁée%%ﬁa%cg ghﬁ%ﬁvr\]/gp ion lmuea%é one oF ogesgases in an
essentially vaporous state, for example, steam alone, a mixture of steam and
hydrocarbon vapor, and the like.

The term “coke” as used in this invention means any high molecular weight
carbonaceous solid, and includes compounds formed from the condensation of
polynuclear aromatics.

An olefin producing plant useful with this invention would include a pyrolysis
(thermal cracking) furnace for initially receiving and cracking the feed. Pyrolysis
furnaces for steam cracking of hydrocarbons heat by means of convection and
radiation, and comprise a series of preheating, circulation, and cracking tubes,
usually bundies of such tubes, for preheating, transporting_, anq cracking the
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pol ynucl ear aromatics. An ol efin produci ng pl ant
useful with this invention would include a pyrolysis
W@ edvene@bl cr acki ng) furnace for initially recePwi/ngoaned4197

cracking the feed. Pyrolysis furnaces for steam

cracki ng of hydrocarbons heat by means of convection

and radi ation, and conprise a series of preheating,

circul ation, and cracking tubes, usually bundl es of

such tubes, for preheating, transporting, and cracking
hydrodafiedry feext: arMihenhigb entackihg Heayis supgiedny ieaersdlisposed in the
radianf g&&l 'tne@segyeéi% n%ll%d dP gﬂs%dg:g eofrt§19 'ﬁ?ﬁtaﬁé eﬁﬁ\'eQUaste gas
from tMege \msm@*sgascufcumd hlwengb Lthaecmvregt)@ﬁ iseatien @f thefutigee to
prowd%r}?lecﬁé‘é(teﬁééé&a Rah%fatut@%é YhoGihmgt A c@rﬁ@éﬂtﬁﬁ ?éb% The

necessary r ehea tinhg the I ncom ng“ hydrocar bon
convect@uandr@l%@trﬁp@aensmf thedurnaseaaie ieiped jab e grosmaver,” and the

tubes fréé'i%er %9 aﬁé‘r irRioed Byt e hydreesrmenSeed oA thBaniedBE®f one

er ei nabove carry the hydrocarbon feed
SeCthlﬁth)th'ﬁéeflquém%'ﬂe’@f one section to the interior of

tdﬂ%tck‘lﬁét furﬁ%@é&"aﬂ@ deHidRsE Sor r&pid CEeGIRY i Ghel Afight secuon
eating in

he nt section stagtin
Starting, o TR0 GPEN THES (SRR SHITT GROGUTD VRIS G Sre ow
becaudé €of wwbmtﬁawé I msteafpemeathuae trafsferredl sihphheaalses the

ol B35 oS B A5 b Be AR RBG g 8 i e

of the @bilthe rafe dsfl‘temperdturet e isddweobutttbepeacking ates aee appreciable.
At thechﬂVYeJLgr%k‘ttgt?r}g&eﬁéﬁ hp%%(}y% fiSe aas%%rseo%é\}?ﬂxﬁ bu‘étno‘t '3@ rapidly

TUTe T18e increas
as at doadnleht Doe ratst oﬁsilsmeafay\casofathét headtamteis, thﬁw@chbflcé of its

reacttcgr{ gg o%ﬂ Q:%ﬂ BIE fnflls a@fmg%??%d %Bﬁcérﬁréh'&ﬁ pAPmé:Eanof'tﬁé coil,

OCIty cons l"ocal |
reactanrlmoemrntsatloams low andeadditions or:m'rag)pan biee%{aw by increasing

the prgg(%ys%sr@ﬁﬁ; afue) OW and addi tional cracking can be

I nCcr easi ng the process gas tenperature
Stieam diilutiononl dhe t igeds BYerospthdc AP WeTs theehdrpgrrbon  partial

pressied! SHURRE BRI RlrmAiBAS WR rédiRC emyOtdiidefcy toward coke
'f‘ormatl on, and reduces any tendency toward coke

formation inathegadiant i4hesr adi ant t ubes. Oracking furnaces

t gRickiHg Yuﬂﬁﬁ&@s rtf?&bé’"}g Wade fdctliershibbles pauittg hipright tubes
t ubes centr al bet ween ra(rﬂ_ iﬁ]refracto

contrali eatoanae B H TR SETPAPDRHAITonl PRSI BE SBPRigy from
their tg t he radi ant section is accon‘pl ished with wall or

e P S R A D, i oo
burneaer er hymmlainlayormmﬂehotrs uSigt garegaisi arecqmiined rgasepysfliquid fuels.
Flreboxes arev\fyfnllaw Wﬁ&gr fsl%g%‘fvnegatlve pressure, most often with upward flow
of flue gas. Flue gas flow into the convection section is established by at least one
of natural draft or induced draft fans.

Radiant coils are usually hung in a single plane down the center of the fire box.
They can be nested in a single plane or pfaced parallei in a staggered, double-row
tube arrangement. Heat transfer from the burners to the radiant tubes occurs largely
by radiation, hence the thermo “radiant section,” where the hydrocarbons are heated
to from about 1,450°F to about 1,550°F and thereby subjected to severe cracking.
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of flue gas. Flue gas flow into the convection section
is established by at | east one of natural draft or
w0 pbagetodr aft fans. Radi ant coils are usual | yP&TImg2onT004197
a single plane down the center of the fire box. They
can be nested in a single plane or placed parallel in
a staggered, doubl e-row tube arrangenent. Heat
transfer fromthe burners to the radiant tubes occurs
Iargel y by radiation, hence the therno "radi ant
Sk indtially evhptyeraidizmt lopilri s;cthetuionse. ar firddetabethrtahehricah reactor.

rvcrofG8ch o d 00 | PR prine R0 IR EBGUF i 3o 8807 onorr
in the icenvedtimnesemtion by ¢onvedtiond neating (firom the flue ges drom the radiant

sectiong%gtet%ﬁggcglgzﬂovfn esd og{éé%e% %@Bﬁvé IOKN £8GRIE br! thef ﬁl@n After

to a e convection sect
prehesiing; imacaonventiona sarmimerclal Birnecs the fieedjissreng fion qméry mto the
radmn‘i@gbt?d?\t section, steamdilution of the feed in the
onvection section, or the like. After preheating, in
dn@mahfgmcecmmﬁ%\fe&nom FeRbR® canm@nf gia dnylipleczpnps. For

examﬁl@r theded ddM Be tiBaily2SicRBhtcdeiftd GFst Uppef sz@' Sdler feed water
furnace, the convection section can conta

mul t
heateg s serand e%@&wpmxe@ feed &g sieambdeind imA §h'rd g

superiﬁéﬁ@éaﬁﬁ% |fd51urﬁ1 fidn®l atipene z@e, fé@ﬂyslt@émf ﬁ*ﬁﬁtumtpﬁéheated to
sec%ﬂg zone,_.n xed . f ee
t

compiPfis T 19 §04BRe TR 60 ST PHERPES Anes F00r DRI Ighgions can
vary consi dél‘abl;f i Tiads,fiseolysit darmmoesctan be poatpbext and variable structures.

h fifth. f .
SR A, b, AR bERbobd 40,58 s, AHep 45R5on S i
reducey trotensperafure o pesy end desteuationof dive aratkinar pattdre. Cooling of the
crack%cﬁlréj??ste%r L rﬁfor-gh(? ﬁﬁg‘c?rgce%gﬁﬁ o Eé(rg. WPLREahC Y olefm

sec 1 on era uce I n te erat ur
produtiiom pant mecaless _Ulard® am@nnt héewrml@m@ Qbamneéswe steam for re-

use mcﬁfé FtHad) akaf’orccgléﬁlji( rﬁasﬁ'ﬁ ?&egﬂéﬁ J&B%ﬁ&héﬁ Qﬁtﬁstﬁb%e of

ownstream | roduct i on pl ant
tranSfﬁemex@a@gem Het vt ka@weﬁbmfar&s hi gh pressure

SRQ@%}\{ %# IRsigPerd QterQQOF Hﬁ&@?@s@@ﬂéé) Kinfd, &fgm téthpéature and

hi's 1's often acconp i sh he use of

low hYdfaﬁ%"PQﬂ -Rarii@l pEgestAg &l '?h@thsar@ Jlametsrs AR deteriied by the

feed rafé perP@cﬂl @Bﬁ nf&bllur gwﬂ w%eéét éitttemberétgre aa@émmye@mdim.ete of
hl tenpera ure an ocar

coke HPRRSHRTLN 161 PO cgIh TR A BBl el WRTIH (g i low
feed idie aﬁweemahﬁttab@&rouﬁ Qer fuaice todoay, lrgydiametes pdess with high
feed r@éepng te\lé%re pﬁn?%) Rer ég;n%de ngnier}ecgﬁgté:eapr%orﬂ%g%?f Ier}gths of tubing
conneidtéd Witdi iatteh dientis b &/atious cbmhlrﬁaiwdlsrqittebemdamramemmmaed For
examﬂl Iﬁo"f e%{r{;vg[tggé% H—% %e aq)IggcaJl %&? 1\% ?rdlérHE@e? tt‘ﬂ‘!‘)é§1 also in

Wer coils furnace
parallelolwrscfmahermdim st siif largergiube Qﬂnl’t@tﬂd}g“ @@ﬂ@ﬁsct@?%ﬁ'ﬂ@l‘% coil

lengtl‘% td?‘ﬁrﬂet%?@%d NALhQMTeRRTHISRALS UM/ pdrdl& iR BaR Yary widely
from furnace to furnace. Furnaces, because of proprietary features in their design,
are often referred to by way of their manufacturer. This invention is applicable to any
pyrolysis furnace, including, but not limited to, those manufactured by Lummus, M.
W. Kellog & Co., Mitsubishi, Stone & Webster Engineering Corp., KTi Corp., Linde-
Selas, and the like.
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exanpl e, four narrow tubes in parallel can feed two
| arger dianeter tubes, also in parallel, which then

wo emd/es28ti || | arger tube connected in series.PCT/US2007/004197
Accordingly, coil lengths, dianmeters, and arrangenents
in series and/or parallel flow can vary widely from
furnace to furnace. Furnaces, because of proprietary
features in their design, are often referred to by way
of their manufacturer. This invention is applicable to
Bowviyreahy gicsessing at &e cnackerd hydyochbonadssuingrfrosdthedurnace

varies }5:312' gwfﬁﬁ géﬁ@g%t%%?egps%\n %hﬁ\éﬁéerrﬁﬁle“%a&h%ﬁrbon feed

was a Qasr, a liquide-Siget this invemtiohaiseb RIGUDomyfaleQﬂﬁ condensate as a
feed, (?(?]\Hﬁﬁﬁe:dr?gg)r%egs@ ﬁé%?\gll 'B)éd §r 'asl‘deuﬁ‘Qetﬁ loffin plant.

e vari es cons era partlcu ar |
Downstepast Rsacegslichef aragkedngaseqush mreeam%ﬁ frepdliquid fgedstock,

naphtl‘%aﬁ\r&él‘?@'gﬁé Gili felr thel PR&r AR §nd BYRderie K’&e@ué irflehtbn, is more

r as condensate as a feed, downst

comple othessifRg @B¥eaUS VPPAstaEk dReERSSe ff gpe Z PERYET ghydsgearbon
compdefitd Bre%ﬁnh th@@w@tféééﬁfb@l{spceSSI ng of cracked gaseous
hydr ocar bons romI| Eaﬂqurz;% thathrﬁ#%.lht n
JUEh & Faurd Popracahan, foesstos ien BiREESPoe: plifgUon it ca
vary fHoFW BNt &5 ff:lalnﬂ.S typnbany: enplas drhain qliencly af trauturhasdeffloekt after
ause 0

he h
neat. SEFRES) Sl abie B ot Soraons S88 PR SHLRahe S hesaio
Thereéf@@d #heo ekc&euﬂ%rmm stresmi in gsub;aédtém ty hnn‘tarxc dnactiomation to
removggr(r)qm ll;fac{gxtq,gag%lp ;cf u% %R???ésuy 8 e%%eg'ﬂalfd%@?f;&hs. and

ange
acid gais drad \extenpieenovah etherefrshier - Vamsemlsaageproducts are then

|nd|V| gﬁ% %%Fg%t h% ée aétﬁﬁane t Er%ggfeﬂ%k gdmw%o&aﬁ%&%%é Raving

tiohation to r heav
four dartopn @QmSoMrovmdeMe,c@ﬁbr@bs@)ﬂﬁlygls gasYinge Ay @ h'gh purity
hydro? Lpgapbons, and acid gas and water renoval
ere rom Vari ous desired products are then
ilndeocerdancs widhathis davensiog, a gwecgssnds RIPYISEH KBich, utilizes

condeﬁ‘s?fggﬁ e@ft?mﬁéé)ﬁ@f B@Bﬁ shu%}écih‘ﬁ f@%cﬁ@ﬁaﬂ% @ﬁsﬂiﬂﬁti(ﬂﬂrand the
u uel ol l

G Tntstbl Aol SigasaLingo and g wno
like, ap dhe PYmayvfiBlah Teedstask forihee @W‘Vﬁ'st"wr@c in whole or
in subdt4BIEIl P4t aBW@@Qﬁﬁng Strﬂé qwé?lﬁ@n\/\fbhmhwaﬂés lth@eseed for costly

condensate ljquid t een su *gect ed

distIGPRCE! GR-aSITSEIeSN T VAo oGRS ROy (T TEehiiR, kerosene,
gas oif fdrm&h)é likb nﬂotsleﬁﬂlé aé ﬂﬁﬂgtn?&ky feetstook g@ﬂ aefurnaql:ué asfs done by the
ce in whole or in substantial part. By
prior %ﬁﬂ&f@?\&%?ﬂ? 1FGLIRPOYR el i mi nates the need for -
cB$ tmy irdliesitioh,| theiforegofng dmvantagbs(energy efficdenay gaoq sapital cost
reduc{i ﬁﬁenﬁslpg cgndei\ganga?aaomag%ﬁgﬁf ee% %ﬁ?l‘i’éd P&l doing,

serve as
complete vaperizatians ofl tive Hyyqudaebcm |stream thaéslsmasaedd@& the dgdiant

sectlonecffethgmgge is achieved while preserving distillate fractions initially present
in the liquid condensate feed essentially in the liquid state for easy separation of
same from the lighter, vaporous hydrocarbons that are to be cracked.

This invention can be carried out using a self-contained vaporization facility
that operates separately from and independently of the convection and radiant
sections, and can be employed as (1) an integral section of the furnace, e.g., inside
the furnace in or near the convection section but upstream of the radiant section

10
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By this invention, the foregoing advant ages (energy
efficiency and capital cost reduction) while using
weondeneat e as a primary feed are acconpl i shedPCT/HS®07/004197
doi ng, conpl ete vapori zation of the hydrocarbon stream
that is passed into the radiant section of the furnace
is achieved while preserving distillate fractions
initially present in the liquid condensate feed
essentially in the liquid state for easy separation of
and/ofal? qyteiet he furgmeant$elf/ammnwmmmnmmnbmm wm ther &urnace.

Wheh ‘én’&ﬁoﬁ!@%%e gmvﬁjrhé‘é@ n(%dn%'%n aC| ;F"‘r’rpﬁ%f ﬁele% hggfeﬁgin the

a se f-cont ai ne apori 2 1 on at o
convediony aeeiap of e éwaapﬁdep%&ﬁﬂenm ¢f dhe tque@tmregectm and the

furnae8do ré‘@ta@aﬂblo’?@%éﬁﬂ&atuéﬂ‘ ‘F’a&lﬂ{/‘ e %%bw%ﬁﬁoéélrkoﬁ'broduct of

ral section of the furnace,

this %Pﬁ%e%e ifAcility isethien; pRssashbaek A @@cwraﬁpeom eniRst theafadiant
secti® tHidr@of. aPIeHYating TahABaRH duf)otifer t%bﬂ%ttﬁ@ OHUE@A section

sel f in flyuid communi cation with e furnace.
of th%&g %JS %gad S PEY wm'nqﬂoﬁaegde@@ﬁ&grgaﬁlee (ke fgpgce and
still bEeawthirm mmmﬁdgsnﬁvérﬁ@ﬁconvectl on secti on of the
t he..convegti o

d t nd th

t (A ABorBaTSTE ol 45 5 ERHSE Fosr Y e e ateripgd Hhat may

or maypot bage menmhmdpfmmxaf(nmé IrdwhSamifLarHiﬁlblen’teto about 350F,
il ' urnace to en

profefdfy oy 2bpul 260 18 BEAE 2B0F - Tk e BiowsY LRPRe e Py then
what dgtrequitest faricomplete: vaparigatier wof dine §ed. i i &myqﬁrehbetmg preferably,
thoudht i arihiak et pRicel R i o fRIHOR BELAH b ErAl irRéce for
which slueh ¢endansatenis the ericwsyfeetat i on unit of this

' ‘Tﬁ@@t & firSe %H@Smt e Q%?@ﬁﬂétf%e ofp‘é%{l&hgiegr@f s Mention

not have been pre heat ed or exa
emp'%v%?ﬂr/'m&'damramwherﬁ'@wapamu; hydsesaibens apd®thes gases, if

any, ﬁbiﬂg pretdated fied éﬁe@m'éﬂéeéepta%iﬁﬁri?&rHrtﬁof,@'l‘ﬁthlleéaBomponents
npl et e vaparization of th

it 258 S e St e P B Ao removed from te
vapomems separaYion isak@sh @H\dipésdddi e Wetdarht Qectmﬂ tﬁe fi@hace.
furnace, f or i C uch condensate js

pr PRB?[/]E ayid EPaFRRD in Aisel ngtegon'épF?q{ ZREey Pz%‘ft digtillate

liquidoipeamy iconveitizmadimdrities, numrdusom/agﬁmrwmea@aomﬂ Whnml gre well
erein vag I Qc ons, an

koo B8 Bl Bl 8, B 2SfNE dMIE-5RE 8TR ARt blR separator
nnclu@@ldtmwrmm\telseele witrstarigea\tual capgroseny, sehiritgalesapianators,
convédt%'r‘llapa?éléﬁés ngc%' oeégﬁt 9956 eddr%?)?eqsﬁe?) ?ators and the

rom e vapor/ separa i On" sec
like. passed on to the radiant section of the furnace.

VERRA th AUsEh SR RbnOihe Hfofd¥atd t/é{)&Is mbv&s untU@P@écorrd e.g.,

zone knocks out distillate |liquid In any convention
lowerngaRgr , THigALRS arepriRbeddanextemalmiring dseshep in Figure 2

hereiffaTan Aﬂ@nﬁ%% &dh bé %cé‘éﬁ'lphs(ﬂédtnﬁ@rﬁalﬂﬁéﬁ th8YabBFization unit.
The JIQLﬁg Ienterlﬁgrérkclj Cwa{vdehr?ge g}{)né thg length of this second zone meets
oncoming, e.g., rising, steam. This liquid, absent the removed gases, recelve_s the
full impact of the oncoming steam's thermal energy and diluting effect.

This second zone can carry at least one liquid distribution device such as a
perforated plate(s), trough distributor, dual flow tray(s), chimney tray(s), spray

nozzie(s), and the like.
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include liquid knock out vessels with tangential vapor

entry, centrifugal separators, conventional cyclone
weepaneor s, schoepentoeters, vane droplet sepBCEHUSN87/004197

and the like. Liquid thus separated fromthe aforesaid

vapors nmoves into a second, e.g., lower, zone. This

can be acconplished by external piping as shown in

Figure 2 hereinafter. Alternatively this can be

acconpl i shed internally of the vaporization unit. The

| Thjaisgcemd eone gammtsor cameini angortibo tigerebeohe be hfbrélcohlérional

over G308, FREE SRS e ot e, FRED of R an

vaporii seqpndraepeonconi ng steam s thermal energy and

dig ‘tl‘ié F@nﬁ“r‘?gcﬁ?ulg mtyarci:%%’&g tra0a& éﬁaqlggﬁ'gr ér; ?‘6? ﬁee%énd zone,

one |jquid dist I on device su
lighteryngtesialy sugh as gaseling ef paphtha teatanay Ib@\mresetyt(ﬁa)n be vaporized

in subéférﬂ'aﬁwaﬁtrb'jf)’t@w%)hlgﬁ RInYgy'8%ahhvith ’wrﬁ@ﬂ' itt &ﬁﬁéé hﬁ? -E@htsact This

n one can also carry In a por | ON ereo
enables fhe ﬁﬁﬁﬁbpan%amwms et iare gnorgt difficalt do anaepuze fo aystlnue
to fallfa@:ﬁ wgumbct@a tbmngm@rt&dmléhegs&farﬂ kﬂh&h&g?ﬁé NG + fios and

e _secon t he remainin
tempelr? %tﬁpﬂﬁerp R HaPPized Ry gﬁg'n g'@hgnquygqfttgp steam and
the dmasecans;uwmda@cagmlpdmarobré%aum Ratd Rdred%34 té%‘eam partial

Lesent can be vaporized in substantial part by the
|gh energy steamw th which it cones into contact.

THiggreehabbes a fypicgl Ghradam@@pemmqlpmﬁtﬁﬂ\bﬁéreﬁf RIrfi@deL2 has
an up[‘]’éi‘f éérﬁ}él ﬁ %e b' &id éqﬁwgﬂtg%cp gli?tes(ﬁﬁtsps l%lj(aﬂc?ca %y a crossover

subj e er an
(see mg'éﬂeo%hr E@edrﬁt e-gs, raphthanigeoabel cescked ianbhacd Bebut, defore

o, GBI Sl oSO, O, AR oo o

then mixed g\ﬂ@e@l@@@;ﬁw@arl iand fhegesuiting niixture debtechfunthea in zone 8
which ﬁé’ P & RotteF afed HYsNithat wdh dis. ¥ h@'ﬁ%ﬁl‘hﬂgf\}%gﬁﬁ%tare is

n upper convection section C and
then Péé%ffqa BiP Fjidntregtion Ruand eisyihted tsere pr gare radianteild 9. The

cracked ga&; BroduBBENEAIPY id ollRtdiakd pakss IbP éV &Qﬁfe 10 tdYpiuraiity

Ki t re essenti a
of trars e, e 1h JTEESH Sigtieninnbara Ins onbied aaseproduc i

cooledtioxite estédt tdai el th@rrﬁél&&ﬁbl?ng M}ﬂztbhﬂs re@§é‘|i\t§dﬂ99emé|2§l‘érde The
hottef ar

crook QEBE Bt HEfrr Ry Biloe o e eted im0
immediatelytdawnstesed of TLE 1r1admm?uergﬂt oibandRgad thidiusé babsdLda line
12 to Bﬂ) qglgﬁ?l’(t) ?\HBF qi}r gﬁixl gf)v\?:e(l)'lc X ts|g Ocoggﬁﬁﬁég\g@dagwﬁﬁggﬁrgpnaceous
liquid quemchlmat@lai ol a$ ipyyolydis tgasnbifes frdnt Nieeekt Inaﬁg&hi@r ddol the
crackel Tgds bRodtcd WeBwdh A8 Fdie SIAFEGH I BURIRA Flel' S product.

Part of product 24 is recycled, after some additional cooling (not shown), via line 20

press

into line 12. Cracked gas product is removed from tower 13 via line 15 and passed
to water quench tower 16 wherein it is contacted with recycled and cooled water 17
that is recovered from a lower portion of tower 16. Water 17 condenses out a liquid
hydrocarbon fraction in tower 16 that is, in part, employed as liquid quench material
14, and, in part, removed via line 18 for other processing elsewhere. The part of
quench oil fraction 24 that is not passed into line 20 is removed as fuel oil and
processed elsewhere.

12



10

15

20

25

30

cooled to the extent that the thermal cracking

function is essentially term nated. The cracked gas
wee@dned29i s further cooled by injection of recRCI/E82007/004197

cool ed quench oil 20 i medi ately downstream of TLE 11.

The quench oil and gas m xture passes via line 12 to

oil quench tower 13. In tower 13 it is contacted with

a hydrocarbonaceous |iquid quench material such as

pyrol ysis gasoline fromline 14 to further cool the

CFlee Keds gaeceuseductacked iRld paAsiuconslaarvabdirbRC B 16 and

v 13, Bkl P ANE oA 9505 it
DI'OdUOﬁ atreanme gorgsaic are rreca\aered:raa: lpeatugds obrdantctl, isach individual
dt t
p’°d“5§%@§ﬁ9? bERE ReBve etk aPol B W IRETE, | cyel e
QU@)QI slpowRitose mepblmmentsofr theoappledtibn ooh thel promess of this
mvenﬁ}ﬁ’{ té A0rridcet SV Fibfre AL eﬁaé?e %g@dggrﬁﬁﬁla%%mﬁﬁtlcqw %ake of

drocar bon ractlon Into
S'mphﬁli{bbl%\ﬁeef%tyl plRGed agudiseHssast @bpye, ﬂmuaérfurnaqas panet complex

structlire8DV©® @hg{iré a, 'f&ﬁaé@ 2f|§ Eh@\tvh % hQi’/é’ﬁﬁﬁaﬂ IR BriflR§ WBRAENsate feed
uench fraction 24 that is not passed

t
stream Et%ﬁﬁfr%gﬁl éS?%WMed Fged puran cansishRasitisdy eastof (primarily
of) combsavdte eull mesthust mmsa?dcdhaaﬁgﬁd gaghdd ﬁ?&@baﬂb%naceous

mater RS el R NS, AT D22 o ARS8 s trt e
lighter bdllimgdtrain mondetﬁatetsmsaﬁatrmagds alRidss covaned)ahatural
omsonf 348 03 & o B0 AR R Ay ™ W) o
reasomms gasce'lbgedsh@wabnee éxe[mdl irentero$edtion @ppbiosdntedorlpbf section
6. Seﬁi' QQQ?@CQ rErHe%t g@&%#éfoé}?érgleﬁwm)ﬂg\“fﬁm?ac f Iﬁ 'tf%'r'l%/ention

prehe@ﬁlrrq)ls entiopahreg mont@cm heeliminatei de its smdirethoepreheating is
used, ﬂ‘HaHade EMbR@%@%uﬁl&a ﬁﬂﬂg&?& u?]:iléét' Sr Hf fr?\saddlﬁbrF iogégc%og 6. Thus,

furnace shown
the usshatianyaica! peatwat seelign Hsidn érfFQﬁ‘yerJ’ﬂ@ﬁ%afw@@@t ¢anbg used or

ehmmE@,@dn Jhé PRactiRB B His ARERDbh 2hAd, spAfanyOfedds 'p'i@r’iéeltlé(alﬁft)e used

condensat e, but need not be entlrel condensat e
or elimypatede ARNfEBBAdIMALL & ithe @V@ahorbefeﬁsi Sseansesihrqugh spction 6

and when rneméd B UAE Yeshed &erﬁabﬁtuaé rARbedfdtesaldidbvas 8ection 6 by

way o LA Tt 00D COmIena & S S AR e mics
with difgieth Steamyahd terkeduld pbzhssdfrd»mtse@gonsﬁeérg (et catvestion section
c o thEheh S el 1 BT 5 7 PARLE A8 e 6 g pecton
R of fumgpécal piowvevent pgsoanbrio ahisa eothodimenioél theuinveotion, the
prehe%t@dtfgbé . %&ﬁrtﬁa ?ﬁ :g%lfy ofocmét.'ll%?@lhquﬁoar?c?ﬁgbr%%arbon
vapor (jghi¢r than sligiiliate, @Hﬁmm e‘se@@smee$ insieae by way of §oe @5, at a

tempe%tufé" cﬁfd%F 'é?(%rﬁﬁ?es%H Ubdit Jdblsto Lhsuussopf n"i‘to standalone
pi cal  preheat section insid convent i onal
vaponggt,pprbgmgg@dh@trls in this embodlment physucally located outsnde of furnace

2. Unit 26 is, however,; in fluid communication with furnace 2. The preheated feed
initially enters upper first zone 27 of unit 26 wherein the lighter, gaseous components
present, e.g., naphtha and lighter, are separated from the accompanying still liquid
components.
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elimnated in the practice of this invention, and,
simlarly, feed 5 preheat can be used or elim nated.
wo poosnes2enbodi nent of the invention, feed 5 paBGEES2007/004197

t hrough section 6 and when heated into the desired
tenperature range aforesaid | eaves section 6 by way of
line 25. In a conventional olefin plant, the preheated
feed woul d be mixed with dilution steam and then woul d
pass fromsection 6, e.g., the convection section C of

t Uit 26ris & eapatizatioh| yhif thad iss6eé lcthp%n@ﬁt 6f tHy Bovel fédres of

nt r dla sect.ion R of nace 2. However, |
wis iiFehn: i Be & LRE daRRE b St lf FomveniiEal Sracking
furnagese hh;fatrfadefr@edm@tmb(t:nguee 2o opib A& rgueivesi prehksitedl condensate

o Gk B 8 y S DS PR kB v
need niohbezgseobtarw feado&rietudicecdy ,infoounié 26mS8teamf praseaboutinit 26
prowd%%obﬁlﬂ @Heﬁy 3ndFa alﬂ}tgeséf?&gatloogﬁhl\é%oér’wﬁgﬂﬁ gog}rggbrhmantly)

int h enbod
vaporiggtien @& aéﬂeqslg rensigeifigant_pertion ®f |tlge riaahﬁ\aeand flighter wochponents

that rERETH T QHEH ud\ﬂété‘tef W 'ﬂ?aqeur%t &h€ed }ﬁé‘@éi&%s@é@gted with the

initrally enters up rst zone

Pfeheamr@rweﬂﬁ@tq feghes r’ec‘@j&%% yntt SRpBAEeTevVEd EornEONR27 by way
of line2®htrhas al'i}ﬂa b8 ¢hHfds aRh P eS8ERREAY @ the 3§httelﬂ @xgd rocarbon vapors,

still Iﬁnqw d componhents.
€.g., '\?&’Bg{?'i%f IngFANgs g ey g‘ab?f@"scd%ﬁ?ﬁfgrﬂ@ zgpe Zie 'ﬁW@Id'St‘"ate
presefitiatzone 270 Withliqaid nashitha,as rerdBiéd Bere &onotnaflm@r@ érﬁtj passed

conj unct h conventio ckl aces
ino tis WheEIblsP e A therrrst 205 280es 2¥5and Soc B8 SFbreleny, are
separated desrnafiléd fooommbimicathare whvoree bhmheﬁﬁxy am smbbﬂﬁeable wall 31,
. d ts LS i pyent rehetsctl n
which |e‘?RblgréﬂasrllecF O?éng'%fy eedp‘é‘ feéé;o oﬁegregtef‘% %ml"ilg t?u1§6gown flow
commgnigatioprisdeaen i zongsi 27 26dp8dy Iindbsu ktbedeoénerr gy addition thereto,

zonesdﬁ Yha 50 & ﬁ&%e fn‘?er?n%hflt?& %opr{rhﬂ?ﬁf,étlléh {h%rr | on o%:y ﬁodlfymg

orlzatlon I Can
wall Sh&phﬁrﬁi leard in pgtitigriccremisable by ubaof pae@r mare trayés) designed

to alloW lﬂﬁl idtshats db\Wm lnl%tthl:-! r?ﬁt%rnoﬁ@@?ochet SRLndNG 6? 58 %t@ttﬁg mtenor

he pre heat ed condensat as rec Ived m%
of Zonfs 24 eFIOérﬁs«?@aplef insteashef 2n ypeueable (wale(qrgsol trgy) 31 a

chimnky n@ﬁéo@arﬁé §§e@\f@)0vrﬁél§ easé %ber aia.lnebr%h.pg nmgzgwouud instead

d
pass tF?/c&g?wetﬁeﬁgqrgq\:/%ggéi aBF i um&@ YRding28, gndiayid 32 would pass
internaliysiithihairft 26 a&amtuntmséam RY instéddhof eﬂérr‘énp&nhmhens vig line
ron1V|a

d th . 2 d th
20. BRI hop SpdnastBRie” 33 berahies Fronah 50 i n
tBy whatdvedwagniguicdiseesepad &bedzéno2Y té roge 30, that Ilquld moves
o RS 1y i o8 SR 8 AL T
distributiore davike f33ua sl desmiber hﬂtﬁ@@bﬂ%u Mm@rﬁ?newmgrdlsz:abndss liquid
acrosszzheaﬂgné%rsé Q:é%ése Qe&LbW Siotlmt % 4 ﬂﬁqqh%'lﬁﬂiot RAM 859 uniformly
conmuni cat i on

ave I nter na
acrosq ﬁ'@ gwq,tgt qfegw, werolata gpmiget with, for example, packing 34. In this

invention, packing 34 is devoid of materials such as catalyst that will promote mild
cracking of hydrocarbons.

Dilution steam 7 passes through superheat zone 35, and then, via line 40 into
a lower portion 54 of zone 30 below packing 34 wherein it rises as shown by arrow
41 into contact with packing 34. In packing 34 liquid 32 and steam 41 intimately mix
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wall 3 1 to be at least in part Iiquid perneable by
use of one or nore tray(s) designed to allow liquid to
w@amg/idaan into the interior of zone 30 and vapOr/US®07/004197

into the interior of zone 27. For exanple, instead of
an inperneable wall (or solid tray) 31, a chimey tray
coul d be used in which case vapor carried by line 42
woul d i nstead pass through the chimey tray and | eave
unit 26 via line 28, and liquid 32 would pass

with angtanatihen tynuwvaponzmgusbn%oﬁmmd sat ormenbwf&&eu%bea%long

win g ve Rgbihd e 30 05 kel Bk B i oor v

line 2@Hatfeyara ﬂavlbrn%hﬂdmsawb@mwrfmodmtondmé743o Steen 42 can
contaﬁoessteﬁﬁéll)l hﬂh‘b@ar%ﬁ%ﬁ{’ﬁ@%%% ?qu rhag;":\(g %P?S’ lf%vr\%ﬁz

hus “encounters a east one

d%"&?%’@ 4thys raRresentserl PAG ok ferthetveam Beplis dilGoresteahy41, less

o S, 99 A B TR, S s

thr °“9§’t? saixed fred\prangabrone, é4t'6\ﬁef90ttq'it(l9\h@§h§@@5towwft convegmon zone

C to ﬁmt&ﬁplnﬁhre@@él Fﬂh@@erﬁﬂeralttﬁl'etbﬁ 8l iniMenhls PresBRC! Bgth%ﬁ \hé gross
such, as cat al yst that w

pro
over 1855 8 rRBTRGT P ) SREAOB s LI0S 1 25 bS ietermal armgergal of
furnaddnmdglhmperheat zone 35, and then, via line 40 into

f 30, bel Ki 34 wh [
U T e S B SEP o o
employad kn myhemme 28p(aEklineg 52) of lineidd Fia hmel 53, e8Mbeth ko aid in the
prevehtmrl Sﬁhg 5&&%}?8‘34 6fn #fbﬁp%‘%& %%r t . vapor lzing some of

along with
dr\l sgction &ﬁ@a\rﬁmmus feydrfemn\me 45 whichorentdns viudrote varying

hydroé'a%b@ﬂ @oﬁ‘%ﬁ nis9s 516 e\‘:?élptro éenlel'é Er%c%% %ndﬁiro %s aforesaid.
"7 99 S

nbi ned rocar bon vVapor
4@%8@%%9&?%%%@&%1'9" W@Y W@ardj(hne\ﬂ@pf@r fdrthempreesssing

in the %mﬁlnﬂer ofRBHIEW BIRAL §é\ﬁﬁ&}‘ea$g Iof Aith4de b4 Ssl'{ogq{ ﬂsﬁgﬁé 1.

art of feed stream5 plus [ution steam
|$ o8 30 of upit AG%providss swiaresaterdior soetgstieg diquid 82 with hot

gas oflgaces §9., stkaram143 The é&ﬁﬁ&dcbﬁéﬁ%%ﬁﬂdﬁﬁf ahB888hs within
heat zope 44 in a hott flower) section

sectiof GSHAY 6 eefiea (ST aeEh PP BPERL 9 Bfsentadiedat the

highestfhail gasitt Bydrdcarbpnesfidt and@Rdtht RNhighasCiPHSeraifé ddsnﬁt the

‘}%{'nto radi ant coil 9 in section R Line 45 can
same Mternal or external of furnace conduit 55. Stream?

csbin thepllustedivergrmibadiment oz Btgere’sa sé;ﬁaréte{ﬂialiduudl hedeirbon
29 coﬁ@fﬁsbﬁ\ggl(:'m QXF gll st%é G%tlll%t'g?ﬁor{%%n Vf %}elq gh egenc;mg on the
tempergturecol praration tOh eetliomar. louid 29| dagueantain ddseatalRBorindne or
more é|i§tllla|té‘ nRREAAIS AL AR alt'\es%%gfrhgfgnals o&ué 2 fWh fe Count

cont al ns nuner ous varyl ng rocar
of lightgr ppatetialg %hsaﬁ/@@@tbaacﬂqm@tlmgm duqandmsdasarm@ K@Qavela finite

amount of naphtha in the distillate product, and this invention provides the flexibility
to form a product stream 50 that is essentially only made up of distillate fractions or
distillate fractions pius finite amounts of lighter fractions that make up stream 5.
Thus, if feedstock 5 boils in the range of from about 100 to about 650F, and
contains naphtha (boiling in the range of from about 100 to about 350F) plus at least
one distillate fraction (boiling, for example, mostly in the range of from about 350 to
about 650F) that feed can, pursuant to this invention, be preheated in unit 6 and
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The cracked product |eaves section R by way of line 10
for further processing in the renmainder of the olefin
w@L@ntiodewnst r eam of furnace 2 as shown in Fi geeBUS2007/004197

Section 30 of unit 26 provides surface area for

contacting liquid 32 with hot gas or gases, e.g.,

steam 41. The counter current flow of liquid and gas

wi thin section 30 enabl es the heavi est (highest

boiling point) liquids to be contacted at the highest
furthemhiod¢atgd $n tumit3aitcovapdrize esdentaliyndll tine haphibahprghentt for removal

oy wel GRS S G5, St BT By b s i

to be ﬂe;zdveredrtbuma)’zgf benbQi Thertemperatiranoi opmratlorbgf ymjts 6 and 26 to
achlevq-z' t% d }ésﬁiteca‘ﬁo\(rgrg%dglp Jeﬁ)%ﬂpﬁrg Eﬁﬂ?é‘gbﬁﬂo&ﬂoﬁ Qﬁ feed 5, but will

rature o era ction 27, |qU| 29 can
generajbrrh@iwthésrgem phirpy ahauy 168 do ROWHARONi sti | | at e

'mttﬁé' etn W, %@P@ Qrbé: BBsiFN iR IdhvRUSEMBBA AR $n ﬂﬂwélf’nquld

finite anount ter rraterl als such as na

state igtng distiate, @%\fﬁ%eﬁﬁéispy waveftigemsy éh%tefmw?f?&rgr% peration

of unit@fe, FarlRbLhand QGtJéﬁ Bl Sitdrbl 36 Qc@érﬁﬁh’éﬁ mlsﬂl@@ukh M$hen it is desired
i nventi on %)irov exi bil it

not todyaveassotisiyaenly Q'Sé*i‘%t@n'f‘u strqam o %%‘8“[] °P'nghqga Fett in the
liquid 5ﬂa$é fdrlsweanf 5@@bh ORBh eHis tHvahtibh, ateey Widety,i an i baserally be up

u of i er.fractio t hat
to abaut Ao 36 B onthe el 3 haBiTe. AR i ikt sgjeem so.
The tdrpéraaliows ohefation afhumitt 6,65086d, zmd mmmtmacmamtma result can

vy e 8% B 5B RS 51900 By 0 on
presséreamaide bunwiltgeneraliyt eeinrtha gengs of fram atioot 20@5@3@@‘“ 450 F.
a%?%ém%@ll ! 88hnlvE BHE sﬁan{ﬁeat A Jh's%cbﬂé{ %Bbolfb and

eheéated rn unrt andfzurther in unit
can beamqrzedmmwanwanyom aof hindeaised hauist egréﬁhaffaactlons mmally

presef'eave&lessent fes ? agéﬁ&s r\gr?roﬁgﬁoof‘\§ ma_lhé &M&g duber ahit 26 by

uid distillate
way of ioeardue toythed uﬁncam é\osgas THE- 5E6R8r At uﬁlggahrough zone 30

after %ﬁg%tl’%c‘éﬁ JH{H 4 SoPerapsHidh, &.9.,a50HoRY Palf lbr orieegudrtercanzone

var efpen i ng on the conposition of feed 5,
30 (squpn\ﬁwlbyg@mdm ePbhe in the range of from about 150

t of abawe, 415@5 6 hAd ieecaH berdprited, scshoub deanve beme distillate in

desired to | eave so naphtha in the liquid state with
VaporPH%swﬁémﬁlaaa%@’% gttt by way of line 50, the

t paE Habah endér RPeic pot aftempietatuis of froos edputaachbmu up to
aboutg 3R & % ereserh At SOORY ERek SnfogBbts ' gbbut G00 psio
(heresftére'mli@phérhetcaﬂﬁﬂ mpsigd). rigsalt ﬁacalneemter rzome??I quhrue 25 at a
temp%aguég >9f 9{())3? Eémglﬁt{%rggeﬁ?gi ?%Lé)th%gdﬁ:' at é U’@Bf fré'h‘;?‘lré‘tmospherlc

gener e up to out
to 10(bastgd on the total weight of napht ha and d| stl I I at es

' $tr ?81%%8 be&@eé@é@%ﬁﬁﬁr@c&fwﬁ Rapat i‘o% e@firdmkdedds and is

to achieve this re

at a wra@esat!a@p@ﬁdmg ahout rRMBISAD i FPVR ‘b‘?OF?@éda ?’&ﬁ%“'?h@f from
atmosHHMBto ADoPsfam and

Stream 29 can be essentially all the remaining liquid from feed 5 less that
which was vaporized in pre-heater 6 and is at a temperature of from about ambient
to about 400F at a pressure of from slightly above atmospheric up to about 100 psig
(hereafter “atmospheric to 100 psig”).
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pressure used, but will generally be in the range of

from about 200 to about 450 F. Stream 29 falls
waoeloMnwe2ell y from zone 27 into | ower, second zoOPEI/BS2007/004197

and can be vaporized as to any anmounts of undesired

l'iquid naphtha fractions initially present in zone 30.

These gaseous hydrocarbons make their way out of unit

26 by way of line 42 due to the influence of hot gas,

e.g., steam 4 1 rising through zone 30 after being

i Tihe ocdmbéthtiontal streaowe?8 padtd20as reptesenteadt b Birbainf43)can be

! 54) b i .
at a 1gffer iRt e fronPabdroclo ARRE AT 1l oedkstE afrar dGosgherc
to 100 gsige ansheortaiy, ifor gxample, \smpoveyall steareduydrdt@rizordfatio of from

f t
avouty o585 oy 880 b IR (UG5 201 f e
POUnchOdeM@Qﬁfémﬁ-r omslightly above at m)spherl c up to about
180ch1i 45 CHR"HRAAL Srtenﬁgﬂ'ﬂﬁ@gf tr6mt Q?J\R%dbs%ogagout':’? ?80? at a

can enter zone via line enperat ure of
Pressﬂ'@cﬁftfrodﬁﬁir@ﬁﬁph%'céﬁdlﬂo BHDF at a pressure of from

at mﬁﬂfl@ﬁlb%létﬁla@é)go raﬁh%onéwi ee&ar&%w %smstﬁ%s@ %h\?bh%ts, or

drocarbon va orne rom feed
can b?e?rﬁlé’ftﬁf% Pedisti "?tPchrﬂ"&‘ERﬂﬂntsaﬁBﬁ’ dapter sommpanenispringtinstreams

28 anﬂlo@%w Pistiflater sirsant sodea.etsé 6t &Qef@CraiGicdof I86S @7A 88out 550F
ssen aII al | remaining liquid fromfeed
atap%eng%ofte PEH t%édg’o‘ﬁ'ged in pre-heater 6 and is
alh zonec3 ) eilation Fat;mfs (ﬁbbgasilri]mli(ﬁ despletenvill varglvauély4ReEuse the
ess Loms at nos ic up,to
comp8iih BE EFRSRa kefigarien™ Shelife hEhFESAGE!. St Rutdn. o
hydrogarbgh) raliheatc theb toma taf cronef 38tcarabe 28maabowt20.14t to about 5/1,
r e
prefera e 3B %/ it SR8 g e prdbrgbul BERCAG PR o abour
1. at m)spherl c to 100 psig, and contain, for exanple, an

YLt 5 4 caghh Q:{f%c'.?l{lggl% Bt agdﬁa‘{oéécfa@ BP0y Pl k. Other

materigls seR A8 péﬁesemund @fstﬁwr@matougﬁ Streaany @maﬁ tbet fipe of
steanﬁnérﬁfﬂ%rﬁédﬁﬁ éjf:orfnfé?ﬁbﬁﬁpéliacl%g@ dléhtaggb'ﬁ g%sé@ %Fe Bleférably at

pressufe of from atnospheric psi
a temperatyne gyfiicispt t?aho'éb'iﬁea? ipubsiastial f&aqﬂgpnoﬂﬂ ghed'mqi hyefasarbon

32 thewﬂma%hé 3cpr G‘éﬂ@réﬂ? the'gad BhtBrifg z@hétaol ﬂrémzondmt 40 will be
nen E gnents found in strea 28
at Iea%t t 32 ?r@pgzaf{gnﬁcbpngﬁﬁ@@ akpul RS0k atfrom atmosphenc fo
100 psignTsuch gwsfesahu_ul RFsakBa sahplidity Shéfeaftbr Be PERFRAINS iffterms of
from at nospheric to 100 psig.
steam alone.

Stream 42 can be a mixture of steam and hydrocarbon vapor that has a
boiling point lower than about 350F. It should be noted that there may be situations
where the operator desires to allow some distillate to enter stream 42, and such
situations are within the scope of this invention. Stream 42 can be at a temperature
of from about 170 to about 450F at a pressure of from atmospheric to 100 psig.

Packing and/or trays 34 provide surface area for the steam entering from line
41. Section 34 thus provides surface area for contacting down flowing liquid with up
flowing steam 41 entering from line 40. The counter current flow within section 30
enables the heaviest (highest boiling point) liquids to be contacted at the highest

steam to oil ratio and, at the same time, with the highest temperature steam.
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In zone 30, dilution ratios (hot gas/liquid droplets)
wll vary w dely because the conposition of condensate

wo an7aes2i del y. General ly, the hot gas 41, e.gPCT/ESBATNY04197
to hydrocarbon ratio at the top of zone 30 can be from
about 0.1/1 to about 5/1, preferably fromabout 0.1/1
to about 1.2/1 , nore preferably fromabout 0.1/1 to
about 1/1. Steamis an exanple of a suitable hot gas
i ntroduced by way of line 40. OQther materials can be
piltegambei seenhihat tsteam drgrh dipe 0 8pes anot Becwn jusé ashatdiluent for

pameh $P@ssgte E&@%@b@ o1 we%.nuaﬁpstégm%sfﬁl\é%té .R{}Bblt:&{oa%? S&mple,

ases are
into %nﬂmtéi et Shswmﬂ é&atherz @t%ar@,urm ine i48) ptfoww@su gt asfly atdiluting

functiohq BLH aR¥IEREAERA Wa%%r:hh@terﬁa%)e oSy %%nﬁyﬁgcarﬁgﬂgrtﬁétl Pemain in-

gas enteri ng zone fromconduit
the 'l%!&&tst%fsoutﬂysms %F@W@Pﬂlﬂdy W'Woaﬁsébéwf@"cssb qr@rsxootet achieve

vapofaflionasf HebQisr Ehtyﬂﬂﬁﬂhﬁid SorhBoridiis BRH By c%ﬂ%ll&g&ﬁé éNel'dy input.
for sake of. si hereafter be'referre

For Gty SPIaRABRBHB. s, AsHEsiiiah vaROEaHoR ol BegrS liauid is
acme&beamh@mkrwxggrotgt@ggggummqrané At thahighdae téma&annbrgteam are
n. abo
therehg PRauded POEFT ey aitohecdaiemastra nquiotsbon dirrig move
progressieelgilover ihadonet30. ent er stream 42, zﬁnd such "
Wi t . f this i ny i on.

strtias §0FighrE puirsfid bilesa 8 Riaipnt el iiie Moace . can
be phatsinsily 450mRined avithire méemfr dfrapmvettios phee i@ sbahalDBone 30 is
wholl?%mﬁ’nr{ ute llﬂ'té} r%@%r‘?\%cé 2 ﬁltl%@@rﬁgl %?n?‘a%ré%ﬁtt %faurﬁ@é Kithin a

m entering trom
furnape ovaytess desirdtie éoravasious durnaoe desionreprgisianatidnswitrig not required

in or&ér‘%#fﬁ’é@tﬂé"béﬁ% 0] tﬁl%qa&gn‘hoilw eOhR e Boli %8%56 Ir?%b nggloyed

counter current In section

wholly je& pRE}RIY ©stside of e furpese and SPHbbaMithin g eririt of this invention.
ComBiAaticHs! Sdviadiyt lh?erf@ir %ﬂ@%h&ﬁl%ﬁ& ptaderhétt & Witze @ﬁth respect

the sane tinme, wt hi ghest tenperature steam |
to foBa‘FP Bavikpe r?bﬁ’l?alﬁ t@tﬂé%ﬁﬁ W'&ﬁﬁ inthe aﬂ‘(ﬁﬂfb@@oﬁ’é‘? V‘é‘@f’\/@e scope of

this inwptioas a diluent for partial pressure purposes as
does dil uent steamthat ‘Qe i ntroduced, for
exanpl e, into conduit 5 lﬁown) Rat her, st eam
f Pomatlin ¢adCcaridevs diesstreaim Grdharactiized bs Bejaiaciondensate from

Algerii s VBB o RAOPaaRTY Pt e TR SRS N———

a pyratysiznfurnsded af amtgleumcomdftionsmmbnmmatglye tamdaprieseure. In this

convdBAT bk s LordRAXLRY infHERfUEAR 11N C AN Ul A% about
or  exanple, Dy using

60 psig.cand then Dmeﬂomtcs ab\amnzamn vnib @6i wheteim aohixteedofsgasoline

and Aéﬁgtﬂf%é%saﬂ%‘a@%oﬁ%dvﬁ Msu?'aﬂg s PSFH?%&* 'fujow Hgﬁllététélhglds in

est terrper ature steam a ere I ovi
zone \%é?féh@w af Be sepaEdedroasesare re@m@dﬁm@@ae hfor transfer to

the redfidHtIsREforTBY fhe same furnace for severe cracking in a temperature range of
1,450°F to 1,550°F at the outlet of radiant coil 9.

The hydrocarbon liquid remaining from feed 5, after separation from
accompanying hydrocarbon gases aforesaid, is transferred to lower section 30 and
allowed to fall downwardly in that section toward the bottom therecf. Preheated
steam 40 at about 660F is introduced near the bottom of zone 30 to give a steam to
hydrocarbon ratio in section 54 of about 1.5. The falling liquid droplets are in counter

i8



progressively lower in zone 30. Unit 26 of Figure 2,
i nstead of being a standal one unit outside furnace 2,
w@aw7hes2physi cal | y contai ned within the interiPCT/U82007/004197

convection zone C so that zone 30 is wholly within the

interior of furnace 2. Although total contai nment of

unit 26 within a furnace may be desirable for various

furnace design considerations, it is not required in

order to achieve the benefits of this invention. Unit
currepb flewwith hesstegen thaplinyisingviranithe bottpar of adriey 30 towandkthe top
thereof, Wﬁ\ feshBace® HBYigRid J’alllln?edmrfvpérﬁlﬁ P& 80, ttag V\ﬁt]é% Yo liquid

i nvention.. Conbi nati ons erior” an
hydresarken etiogneieasanfroat theripe t BOerPer@Qm B4t o furnace

2 AViphiktuRe of Byl %ntdonépﬂﬂﬁﬁ vapbt ko dhti dhdilh %gﬂ&ﬁgsa\nﬁ'ncﬁgm from

are Mﬁthln the scope of this invention.

near the {ar,pf gone 'e’%ﬁ&ér@%?é vgtfr bigngasesirarien removed fiem zone 27 via

line @I@foan\c@ RERTHDRIE steMMPEREITON vagd?Eiarh tbBlirfing about 0.45
.p%% tank and fed glrectl into the caonvecti on
p°“"§§c?

agy PEr RAUPAyQF SvEieca present i s CAreRRfite sirgam is
prehedtet émpenaty e abodt P0OOE Wt tess!thah BbsULSMBSIGt BAA introduced into

C n,.t hi ndens te initial feed is preheated to
tne S5 B Ko i

O psig, and then passed into a
vapori zation unit 26 wherein a m xture of gasoline and
napht ha gases at about 280F and 60 psig are separated
fromdistillate liquids in zone 27 of that unit. The
separated gases are renoved from zone 27 for transfer
to the radiant section of the same furnace for severe
cracking in a tenperature range of 1,4500F to 1,550 F
at the outlet of radiant coil 9. The hydrocarbon
liquid remaining fromfeed 5, after separation from
acconpanyi ng hydrocarbon gases aforesaid, is
transferred to | ower section 30 and allowed to fal
downwardly in that section toward the bottom thereof.
Preheat ed steam 40 at about 660F is introduced near
the bottom of zone 30 to give a steamto hydrocarbon
ratio in section 54 of about 1.5. The falling liquid
droplets are in countercurrent flow with the steam
that is rising fromthe bottom of zone 30 toward the
top thereof. Wth respect to the liquid falling
downwardly in zone 30, the steamto |iquid hydrocarbon
ratio increases fromthe top to bottom of section 34.
A m xture of steam and naphtha vapor 42 at about 250F
is withdrawn fromnear the top of zone 30 and m xed
with the gases earlier renoved fromzone 27 via |line
28 to forma conposite steanif hydrocarbon vapor stream
cont ai ni ng about 0.45 pounds of steam per pound of
hydr ocar bon present. This conposite streamis
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preheated in zone 44 to about 1, 000F at |ess than
about 50 psig, and introduced into the radi ant section
womf/162snace 2.1 claim 1. Jn a nethod for opRCHUSING7/004197
an ol efin production plant that enploys a pyrolysis
furnace to thermally crack hydrocarbon materials for
t he subsequent processing of said cracked materials in
said plant, said furnace having in its interior at
| east a convection heating section and a separate
I claimadi ant heating section, said radiant heating section
being enpl oyed for said cracking, the inprovenent
r|S|n&yprOV|d|ng nat ur al gas condensate liquid as

1. lnt ﬁemsthoma dinmer olefis airadpclionaplent sbatdemplayst aayrolysis
furna€Btb ahBirhsllyPéragio m%yaworhmért&% b@mﬁ%e bﬁ{ F@Jcéssmg of
that include at | éast one distil]|ate an oca

said eragkeggnptegigls; Enpaidaplankssaid feinaca eving dn a&s integior ajrleast a

conv&btﬁid hbati®y sebtidr®amld bNséparaROradiant ﬁ@aﬁ’r‘i@ tsefion, said radiant
or ous h drocarbons from said feed stock

va
heatnml %‘f?t'ggs'é%f‘g 2Py °é{8gl fogt sald t TRplipar the |m\femwgncompnsmg
prowémgdnﬁhrdl RSt coHtendhtd liqiatas Wy bﬂrﬂ ‘féét!bt@ék (53) lslaﬁlufdilnace,

BT M TR M R A Y L
at ledwy _d:h@cmsﬁlram af\d tydsadatbdngthiat boyl it aeapbensresfa®et fan said at
st S A RRL o 51 BSR4 AL RS R P Prppproons
from saiddfeeelmoclqwhlcbressentnallﬁboufr alea iernpechtare lolver thdn said at least
; o b ‘
one ittt Bnfid)gaitr gy St o Sy CeRS T AR8 A o FRAY ppic ot
least meddlfswaﬂ&tm(@oséwraﬁngasaidmwomuﬂ bydrangroos ffororsaid liquid
hydr&%%nsli}))g |ﬂgas%9c'§(/a;§t§|%u§ qoc%?l% =10 P }i r%B(aJ "f’%gtugﬁ Section,

t one ate S ect
and rﬁfs@\rﬁrmes@ci baytd &wﬁ@cgquw fepm Lsgrdomnzaa%yalt fuel,

2. TROFhARST 6f &I:lalrﬁ"l Jﬁlﬁeﬁ%&'@%d&eﬁ‘éoﬁidﬂn@ hm%ﬁsiﬂ'bn%adrg

f eedstock Is heated to vaporize essentially all said
added g digtllatg povhe net hod of claim4 wherein said

3. Trﬁ@ ﬂ'ﬂ‘a%&!?Bf ¢|§mhwmehcsaad fe%lafewoatwlg iPh téﬁ@maab@ﬂan &0
of claijm3 wherei

of fr O’F é”é’&’é‘f 8@? t §bﬂ*éta§%% Ft 8%3 &BBH"}%AéaHeg”ﬁF pie é’ﬁf‘aBB r Bﬂd B) at

least Ofe Ynstitlaieapdibitad dm|tha\grogp fdonkisng o WierSsdie, Rivgd el and
[n the liquid state and m xed with said at |east one

gas°"~i quid distillate. 7. The nmethod of claim6 wherein
4. Thantkthekditlaiok 3ivehdreiatszid ferdatdokiip beatedrte vapofizem

essenﬁ?lﬂ}%ll &'QQ ntaghf’ﬁ (.JUt 450F.

5. The method of claim 4 wherein said feedstock is heated to a temperature

of from about 150 to about 450F.

6. The method of claim 3 wherein said feedstock is heated to vaporize a
significant portion of said naphtha but leaving finite amounts of naphtha in the liquid
state and mixed with said at least one liquid distillate.

7. The method of claim 6 wherein said feedstock is heated to a temperature

of from about 200 to about 450F.
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