VWO 2007/ 005473 PCT/ US2006/ 025208 -1 STEAM CRACKI NG OF PARTI ALLY DESALTED
HYDROCARBON FEEDSTOCKS ELD OF THE | NVENTI ON 100 The present invention
rel ates tQquiphgysdosas cr ki ng of hydrocarbon feedstocksethaszmentsaosn sal t
and/ or particulate matter. BACKGROUND OF THE | NVENTI ON [ 0002] Steam
cracking, also referred to as pyrolysis, has |ong been used to. crack
various hydrocarbon feedstocks into olefins, preferably |ight olefins such
as ethylene, propylene, and butenes. Conventional steamcracking utilizes a
pyrol ysis furnace which has two main sectl ons: a convection section and a
radi ant section: The hydrocarbon feedstlock typically enters the convection
section of the furnace as a liquid (except for |light |Iow nolecular weight

f eedst ocks which enter asSEEANDERAGKENG GF PAREIAoY cal |y heated and
vapori zed by indirect doBSALTED HYDROGCARBONBEEDSTQOCKS radi ant section
and, to a |lesser extent, by direct contact with steam The vaporized
feedstock and steam mxture is then introduced into the radiant section
where the cr% : 5 , i'f rolysis involves heating the feedstock
sufficiently geeonposi tion of the larger nolecules. The
resul ting prqd@tﬁt}s 'nClT%g'p?&eﬂllﬁ{féﬂlﬁJnlreﬁ t&%d@é‘aﬁr@kﬁé@bﬁ%f&'hﬁ%&rﬁ&{ further
- downstream processi ng, including quenching 00031 Crude oil, as produced
fromthe resdeadstocks that doypie sdl andﬁmpartmlmtaaﬁkattély sone vol une of saltwater
and particulate matter, also known as sedinment or nud, fromthe reservoir

formation. As used herein, the term"particulate matter” includes nud, nud
bl ends, nud j ﬁﬁQE particles included in the
hydrocar bon ]E]i& U 6 ﬁtﬁ& | ex m xtures containing nmany

di fferent hydooggr bon RERP YRS Nato MEed 1D B PPRAANES BAL beampeaitsi on from
one-oil field to another- Crude Oils range in consistenc e.g., viscosity,

from wat er - |4rieE vapotsnhydrptasbanofepdiiocka mefoiohefins) preferatdyn te@leﬁnScﬁubh ask. A
;%8' lcglssc[ Egﬁaﬂ%@éne Cpargpﬁgrpet, az;n B%lﬂgs 84%0191%11 onal ’1s't4e?a/1%1h¥rac g htlllzoéess% sul fur,
pyrolysis furniace which has two main sections: a convection section and a radiant
section. The hydrocarbon feedstock typically enters the convection section of the
furnace as a liquid (except for light low molecular weight feedstocks which enter

as a vapor) wherein it 1s typically heated and vaporized by indirect contact with

hot flue gas from the radiant section and, fo a lesser extent, by direct contact with
steam. The vaporized feedstock and steam mixture is then introduced into the
radiant section where the cracking takes place. Pyrolysis mvolves heating the
feedstock sufficiently to cause thermal decompositioﬁ of the larger molecules.

The resulting products including olefins leave the pyrolysis fumace for further
downstream processing, including quenching.

10003] Crude oil, as produced from the reservoir, is typically accompanied

by some volume of saltwater and particulate matter, also known as sediment or

mud, from the reservoir formation. As used herein, the term "particulate matter”
includes mud, mud blends, mud particles, sediment and other paﬁicles included 1n

the hydrocarbon feedstock. Crude oils are complex mixtures containing many
different hydrocarbon compounds that vary in appearance and composition from

one oil field to another. Crude oils range in consistency, e.g., viscosity, from

water-like to tar-like solids, and in color from clear to black. A typical crude oil

can contain about 84% carbon, 14% hydrogen, 1%-3% sulfur, and less than 1%



WD 2007/ 005473 PCT/ US2006/ 025208 -2 each of nitrogen, oxygen, and even

| esser anounts of netal ,eand di ssolved salts. Refglery crude base stocks
usual |y co‘r,e,%iﬁéwéagﬂgi xt s of two or nore differen cr gde/usedos/02320004]
Rield separation 1s used to renove the bulk of the saltwater and
particulate matter, but sone small quantity typically remains in the crude
and is reported as basic sedinent and water (BS&WN in reporting crude oil
quality. Undesalted crude is sonetines processed in a refinery atnospheric
pipestill in which the salt and particulate matter will concentrate in the
bottons fraction (atnospheric residue);XZromdistillation of the crude.
Additionally, crude or undesalted atnospheric residue can be further

cont am nat ed eaglt bf siftbgerpokpgent end prandesssi agotmts odmietadt, and disselead saitser duri ng

shipping. Prior_to refining, the crude oil, qor a bottons fracfion from
di stillati on RAERECTEYG Baseqitpeks jusualbneansist of BuERES oL WO ¢E8EME er whi ch
uses heat, cl ter, and an electric current to break the enul sion,

t hereby rel easing water and particulate matter fromthe suspension or

enul si on wi t oodg cr uder;Qhlsepirathaf 100 d {16 aekio08 thel BEIkSEH the 2ARWRRF B! t he
particulate mattér |leave with the desalter effluent water. Sonme of the

particul ate pedidubate natted, bet eome kmal) sueumty dfpictlly tdewsalst iorthy egslelandnsl i s

periodically cleaned out. The desalted cru or residue fraction, derived
From cr ude | GBI £ Bave sedimeRt fiad “@&ry(cﬁ%?a}%’i) nRsEPPTUAR FTRYG Pildielbe matter.

H ghly effecty ' ectr an: hcal ly
remove mor e (LRt E0% MRk e L ehfers b Eihch BRI IE) T
situation whewgickrtbél@al0iahd kRSN eRdteer veidll iR entdte dNthobdabms Mydtiegar bon
f eedst ock containing salt and/or r‘{;arti culate matter is used as the

1

f eedst ock f or(aEmesphesicoresidyed drnre rdistdhsgion defs ghe erudenpidyitivgaln @pdetorost atic
fiekd would constitute a.si.gnificant additjonal facility..nvestnent. Using
indesal ted  cPOEH A GpShiRHe de b RbahHar ervelfaln Yt PETREBok T o
convent i onal prsée%eah% BY chhafaGRh ¥oUk e &amifg\/ﬁﬁppiﬁgaspﬁ&r foeS@REShE bR O salt
(primarily Nadl) an particulate matter as the Tiquid hydrocarbon feedstock
was vapor i zedoif,aor & batkingaction from distillation of the crude o1l, is generally passed

through a desalter which uses heat, clean water, and an electric current to break the

emulsion, thereby releasing water and particulate matter from the suspension or

emulsion with the crude oil or bottoms fraction. The salt and some of the

particulate matter leave with the desalter effluent water. Some of the particulate

matter remains on the bottom of the desalter vessel and s periodically cleaned out.

The desalted crude or residue fraction derived from crude leaving the desalter is

very low in salt and particulate matter. Highly effective desalters which employ

(\ electric current can typically remove more than about 90% of the salts present in
raw crude.
[0005) In a situation where crude o1l, atmospheric residue, or any other

hydrocarbon feedstock containing salt and/or particulate matter is used as the
feedstock for a reactor, a conventional desalter employing an electrostatic field
would constitute a significant additional facility investment. Using undesalted
crude oil or undesalted atmospheric residue as a feedstock in a conventional
cracking furnace would, however, result in deposition of salt (prnimarily NaCl) and
particulate matter as the liquid hydrocarbon feedstock was vaporized for cracking.
Any non-volatile hydrocarbons would cause rapid coking around the dry point.

The salt and particulate matter which also lay down causes corroston and fouling



Any non-vol atil e hydroca ns woul d cause rapi d coki around the dry point.

The salt ang d ate tter which also lay down ses corrosion and
foul i ng WO 200 %5’&%3 PCT/ US2006/ 025208 -3 of the conv%@i’ﬂ@ﬁ"“ﬁ%@%‘i

Moreover, any salt remaining in the feed after the dry point and deposited
in the radiant section of the furnace would result in renoval of the
protective oxide |layer on the radi ant tubes. Therefore, provisions nust be
taken to renove salt and particulate matter, to an extent sufficient to
prevent damage in the furnace. [0006] Cgnventional steam cracking systens
have been effective for cracking high-quality feedstocks, which contain a

| arge fractiopf éle aphadtiochaubdty dnReRFEONGY s8kl ¢ém@Afingas e lfeqdnstepamhiia.
However, steam cracking econom cs (- sonetimes favor cracking | ower cost

heavy feedst opkist suodepasiteddy tiwapdaht seotien of the firneceexenipress]t icraaeabefl , and
at nospheric residue. Crude oil and_at mpspheric esi_due often contain high
mol ecul ar wei %PIOF?BHYEQ/BF‘QﬁlP@r c‘@nﬁ’&nrg%ta t fbeh Bff%mf?f& PISYISRES PRsteicess of

>90C (L1100F) QAR S8 FOMNP AT AFRRAL SRRy, B LAMRAY BlisticlRP1E prelf

non-vol atil e conmponent’'s of thes y down as coke in

convection segkhed: QftheRmyRpt i onal pyrolysis furnaces. Only very low levels
of non-volatile conponents can be tolerated in the convection section
downst r eam of [0G0eE dry Eonwntiwhar etemine ciacking esysteorsp baentbseh saftsctiv Ifgr

vapori zed. [0007]. To, address coking prohlens, U. S. Patepnt 3,617,4 whi ch
is incorpor atEd<Rg &g "ql’:‘ﬁﬁtﬁ’e%egégﬂaﬁz Vgl | HERE t%émggegwloanoéfpgﬁ?‘?al

vapori zation r 0] a Lscl a. first
flash to rem)\ll1 aﬂr‘?ﬁ%&%ﬁ@s&ﬁg?ﬁ p%ﬂrgidﬁ @ﬁgléa&:%ﬂéﬁgsﬁéﬁ)cﬁagﬁnggg%@%ﬁss with a
boi |i-ng poi nt sbattivaen AL craakitig N RBIFcqs? IBaanfteSIOEs . sudlnes Viapong odmencr acked

in the pyrolysis furnace into olefins and the separated |i 3ui ds fromthe
two flash tankiEnibpgeramyoerudsoil, pprbgmosphasicaeadys. Qrde 98 e@d gimespleric [ 0008]

U.S. Patent 3’rgs}cﬁie.7o f1 g‘é"]ﬁ%ﬂ%&g 1?&0?&%%%? %lre?gthg%lgggfogaitﬁ'e pé{%é]ogeﬁ{s%ﬁgqmwgg?d 0S€s

a process to mnrm _ (o}]| _ rrbes preneating vy
feedst ock i nsipdpitdin Quksl sF5@°EYE PHOPE) SthEb{BARSoWP ay ARk ItERs Mfidtend BP0 Of the

heavy resid. The non—vdlatile components of these feedstocks lay down as coke in the
convection section of conventional pyrolysis furnaces. Only very low levels of
non-volatile components can be tolerated in the convection section downstream of
the dry point where the lighter components have fully vaporized.
[0007} To address coking problems, U.S. Patent 3,617,493, which is
incorporated herein by reference, discloses the use of an external vapon'zatioﬁ
drum for the crude oil feed and discloses the use of a first flash to remove naphtha
( as vapor and a second flash to remove vapors with a boiling point between 450
and 1100°F (230 and 590°C). The vapors are cracked in the pyrolysis furnace into
olefins and the separated liquids from the two flash tanks are removed, stripped
with steam, and used as fuel.
[0008] U.S. Patent 3,718,709, which is incorporated herein by reference,
discloses a process to minimize coke deposition. It describes preheating of heavy
feedstock inside or outside a pyrolysis fumace to vaporize about 50% of the heavy
feedstock with superbeated steam and the removal of the residual, separated
liguid. The vaponized hydrocarbons, which contan mostly light volatile

hydrocarbons, are subjected to cracking.



|l i quid. The vaporized h carbons, which contain ly light volatile

hydr ocar bo¥Q 2M780%47bj ected to cracki ng. WO 2007/ 005473 RCPET00ERSYS/ 025208
-4 [0009) U S. Patent 5,190,634, which is incorporated herein by reference,
di-scl oses a process for inhibiting coke formation in a furnace by preheating
the feedstock in the presence of a small, critical anount of hydrogen in
the convection section. The presence of hydrogen in the convection section
inhibits the polynerization reaction of ,the hydrocarbons thereby inhibiting
coke formation. [0010] U.S. Patent 5,580,443, which is incorporated herein

b f : i.scl i.n_the feed k i.s first preheated

and then w t ISR £ ofS BHERGaRSro i AHY BORVEBOTEH SEED Bredo kR
lvsis f Thi » 06k oS - - i

B)r/:age%lzlr?ﬁ ng;ﬂ%%aeﬁt§gﬁ>c§%sg%?n “ﬁlgngﬁ%g?l on U'g?ég%eﬁgngéﬁjg’ IiLfyﬁlrclaér;i!ﬁlﬁ%tﬂ}leoduced

into a gas-|i gddetosiepahabedseic@ ofaRaladl eittatlaheim\vE hidrog&oin the dopieoisr t i on of
the non-volatiles as liquid fromthe separator. The separated vapor from

t he gas-|i qui dectiepar athsr presencet of Mydrogen t e they comvpstien fsgeticac énhibity threat i ng
and cracki ng. 0l1l1] U S. Pate lication Seri.al, No. 10/188, 461, filed
Sty 55009, PoliEERe Terp it DR sy dnab e sO R SR s
process for cr fng he r f t i L

hydr ocar bon fégglsﬁ? ock vﬁ/% %ﬁ?xﬂuﬁgﬁi?@?gﬂﬁ@rﬁ%@ g(lgrgr g%h%%bl\g\laq@e%?&%{%cef orm a

m xture streamisstiseda ipsodebaghedin thefl edaak ivapsy prphase aridthan Ivithdrshphase,
t he vapor phase bei ng subsequently cracked to provide olefins. The anount
of fluid m xedioRt & Rrehpter @dbe eawretion spaliereef thapyabesigmeee This Arekeded ect ed

operating par ter, of the process, _e. te rature pf .  the mxtuyre stream
befpre the m arargcsap el PEAAF Faftea brefiuorpRiRE GRbHT of oy Gufl M 7) v
rate of the mudali)Qnd iy @EMintAIAERY intd £ o8XEQRE sEPeYA6Itol RpiBR dnli¥emedss Of the
furnace. [0012) U.S. Patent Application Serial "No. 1019}%5, 703, filed Cctober
28, 2004, whirequited proportpar ef ditc meneiotutiles ereflepehdeom dbs epirera fhocess
for cracking

feedst ock with superheat steam and the removal of !Fe resi dual, separated

separated vapor from the gas-liquid separator is returned to the pyrolysis fumace
for heating and cracking.

[06011} U.S. Patent Application Serial No. 10/188,461, filed July 3, 2002,
which is incorporated herein by reference, describes a process for cracking heavy
hydrocarbon feedstock which mixes heavy hydrocarbon feedstock with a fluid,
e.g., hydrocarbon or water, to form a mixture stream which is flashed to form a
vapor phase and a liquid phase, the vapor phase being subsequently cracked to
provide olefins. The amount of fluid mixed with the feedstock is vaned in
( - accordance with a selected operating parameter of the process, e.g., temperature of
the mixture stream before the mixture stream is flashed, the pressure of the flash,
the flow rate of the mixture stream, and/or the excess oxygen in the flue gas of the
fumnace.

[0012] U.S. Patent Application Serial No. 10/975,703, filed October 28,
2004, which is incorporated herein by reference, describes a process for cracking
heavy hydrocarbon feedstock which mixes heavy hydrocarbon feedstock with a
fluid, e.g., hydrocarbon or water, to form a mixture stream which is flashed to
form a vapor phase and a liquid phase, the vapor phase being subsegnently

cracked to provide olefins, which uses an undesalted hydrocarbon feed to the



fluid, e.g., hydrocarbo r water, to forma m xtur tream which is flashed
to formawapproghAase and a |iquid phase, the vapor phasRCHEP2§p6/025208
subsequently cracked to provide olefins, which uses an undesalted

hydr ocarbon feed to the WD 2007/ 005473 PCTI US2006/ 025208 -5 convection
section of a steamcracking furnace, and effects desalting downstream of
the furnace inlet in a flash drumtreating preheated feed. [0013] Wile the
references address the use of heavier hydgrocarbon feedstocks, none of the
references address the possibility of usrrig a partially wundesalted

hydr ocar bon feedstock for a_cracking furpace. It S now surprisingly been
found that itCeegEEsiesien pgaéﬁéma%r@kalgﬁ%m&}feﬁa Jesiiae oVt e

hydr ocar bon f : | Di Fcul ate matter. This i
p)altrti cularly gg@%%@g%&ﬁgt%gﬂ%h%ﬁgpéree%@%%?hg@% ltei%g'nal |y contains e
non-vol atil e [ggagponent syhiRUMMARYefhceEHEd:BMERE @B [d10AviekthByRb&SHIH

invention relates to a process for cracking a hydrocarbon feedstock

cont ai ni ng salffaedstnckspawone aul the ecfentncer addibe theopesibility orfprdise s: pagragllheat i ng
sai d hydrocarbon feedstock contajning salt and particulate matter to
provide a heapgépsmla@a?%m%%@c&%ﬁr%w}ﬁnsiﬁ%a%% t hah go SHIrSmEht e

matter; (b) OBEéno@@%ddggfa?digﬁg %&s&‘xﬁf@ gcf‘g{p%{até’"%t Q{ear}logl?@l%ig%g@g%a%?h\gmraocar bon

feedst ock containin artic e matter; (

hydrocarbon he&dsiibek Lefdidinicaftafand @NdASd/opapdiiaidtat mafred t eMhings
optional |y added steamto a flash/separation vessel; (d) separating the
hydr ocar bon f @edistledk adymmtageenmgvhealthe feadgiock agditionally a@@awatmerwia@?@ a
vapor phase and a |liquid phase, said |liquid phase conprising a sufficient
porg-i on of th&MYFGEar bon feedstock to maintain salt and/or particul ate
mat ter in suspension; (e) renoving the vapor phase fromthe

fl ash/ separation vessel; (f) cracking the vapor phase to produce an effl uent
conprising ol SUMMABNOFQHPANVENTHONesal ti ng upstream of step (b) which,

for present purposes, can also include upstreamof step (a), said
hydr ocar bon Fit)()lcﬂ The present invention felates to a process for cracking a

heavy hydrocar bon feedst?:k whi ch m xes heavy hydr ogbon feedstock with a

hydrocarbon feedstock containing salt and particulate matter. The process
comprises: {a) heating said hydrocarbon feedstock containing salt and particnlate
matter to provide a heated hydrocarbon feedstock containing salt and particulate
matter; (b) optionally adding steam and/or water to said heated hydrocarbon
feedstock containing salt and particulate matter; (¢} feeding the hydrocarbon
feedstock containing salt and/or particulate matter and optionally added steam to a
flash/separation vessel; (d) separating the hydrocarbon feedstock contaming salt
(\ and/or particulate matter into a vapor phase and a liquid phase, said liquid phase
comprising a sufficient portion of the hydrocarbon feedstock to maintain salt
and/or particulate matter in suspension; (&) removing the vapor phase from the
flash/separation vessel; (f) cracking the vapor phase to produce an effluent
comprising olefing; and (g) partially desalting upstream of step (b) which, for
present purposes, can also include upstream of step (a), said hydrocarbon
feedstock containing salt and particulate matter to an extent sufficient to avoid at
least one of: (1) deposition of salt and particulaie maiter by the feedsiock
upstream of the flash separation vessel and (2) accumulation of salt and pérticulate
matter in said liquid phase at levels which interfere with the subsequent intended

use of the liquid phase.



feedstock containing salt and particulate matter to an extent sufficient to
avoid at |east one of.g) deposition of salt and gti culate matter by the
f eedst ock wigPshfRAM;0f fl ash separation vessel d ( 2cTaseenswbsos on of
salt and particulate matter in said liquid phase at | evels which interfere
w th the subsequent intended use of the |liquid phase. WO 2007/005473

PCT/ US2006/ 025208 -6 [00151 I n anot her aspect, the present invention
relates to a process for cracking a hydrocarbon feedstock containing salt,
sai d process conprising: (a) heating said hydrocarbon feedstock containing
salt to a first tenperature; (b) addingésteam and/or water to the

hydr ocar bon feedstock containing salt; (c) further heating the hydrocarbon

f eedst ock conpiaisi ng salt atothe Spe@Nthet prepat divvintiogreRatesrto 4 pastetdéorf i r st
tenperature, said second tenperature being such that a sufficient portion
of the hydrocertiors Readsrmdionc fradsivdki poptaiaing sabingkidspriogess emprigngd (Phase to

mai ntain salt, in suspension;, (d). feedi ng the hydyocar eedst ock

cont ai ni ng salfiting s gyggﬁ?@é})i‘?@ﬂﬁgﬂﬁ ng?&?éf&%l% S@@)tos%ggé}a{w ra{uﬂ'@ ®

hydr ocar bon fg&glﬁ% At J gﬁg&r e, fhH t%Li d

phase, said |iqui Q%%%ggﬂgﬁﬁespgitgﬁﬁwnmgg l?ngeﬁ sa?%@gﬁg@eéﬁas‘e ei ng

subst anti al | yheheipg eliccllydebcasisit feedstockrednpming silhe & sgeond phaaseatuferg@eatéhe

fl ash/ separation vessel; (g) adding steamto the vapor phase; (LS% cracki ng
1

t he vapor phathanithe dirgtdamapmatuse cibpecond depperaiys peing puph deet ttosyfheigice an

ef fluent conpri.sing,.ol.efins, sai ol ysi s furnace conpri,si a radiant
cecti on and. obUBRJELE A BaneR sl Sptinfg i APR GG SR e Tifed Pam o
step (b) sai dmaﬁﬁfﬂﬁ@&l@h@%p&%ﬁﬁé(&)%g&ﬁ@ﬁ?é idRstafdnt feb RtRR Bxfafiitg Sl i ci ent
to avoid at |east one of: (1) deposition of salt fromthe feed upstream of
t he 41 ash septr atfiasinsapessieh vassdtl; (€ jepacsmguhahydmwcabos dtddstmakl contajpargt | cul at e
mat {-\_er in said |jquid phase at Jevels .which interfere with fhe subsequent

i ntended use #H 94 & VEPYRASAMsRAY B plate. TpiliCHId RhasplFing Ach dgali ®dhg can
e S 129, Uk ol il R0l TN b R AR L
Wt % or even Fefstht flash/edpatitior Feswtl( Hf addigtstsdt to thbdAPsT phass; ((h)cdthaie matter.
The partially desalted hydrocarbon feedstock typically contains )
the vapor phase in a radiant section of a pyrolysis furnace to produce an effiuent
comprising olefins, said pyrolysis fumace comprising a radiant section and a
convection section; and (i) partially desalting upstream of step (b) said
hydrocarbon feedstock containing salt to an extent sufficient to avoid at least one
of: (1) deposition of salt from the feed upstream of the flash separation vessel and
(2) accumulation of salt and/or particulate matter in said liquid phase at levels
which interfere with the subsequent intended use of said liquid phase.
(’ [0016] Typically, partial desalting can be carried out to an extent sufficient
to remove less than about 95 wi%, say, less than about 90 wi%, less than about 75
wt%, less than about 50 wi%, or even less than about 25 wit% of said salt and/or -
particulate matter, The partially desalted hydrocarbon feedstock typically contains
from about 0.01 to about 0.8 wt% salt and/or particulate matter, say, from about
0.1 to about 0.5 wt% sait and/or particulate matter.
[0017 A primary advantage of partial desalting in accordance with the
present invention is that it allows the use of simpler, less expensive desalters. The
main function of a desalter is to remove salt and water form the crude oil.

However, many other contaminants such as clay, silt, rust, and other debris also

need to be removed. Typical desalters, which extensively desalt crude oil feeds,



- from about 0.01 to about i.8 Wt % salt and/ or particul ate matter, say, from

about 0.1 to about 0.5 psalt and/or particul ate ter. [0017] A primary
advant age oW hWPT90a#73desalting i n accordance with the pr@®sgnis2éosiwesmson is
that it allows the use of sinpler, |ess expensive desalters. The nmin
function of a desalter is to renove salt and water formthe crude oil.
However, nmany ot her contam nants such as clay, silt, rust, and other debris
also need to be renobved. Typical desalters, which extensively desalt crude
oil feeds, WD 2007/005473 0 O PCT/ US2006/ 025208 -7 require deznul sifying
the crude oil containing inherit water wi/fth chem cal denulsifiers and wash
wat er. The desalter renoves contam nants fromcrude oil by first m xing

wat er with theqoiredéendsifinyitle autatdl gehaseng Tihbkergahatr odtht ahemiog some of
the netals that can poison catalysts are dissolved in the water phase.
After the oil domadlsifiserandassrdavaipe T Bes2ler TEAOEHLPETBRINGRS dTam shdewak er

denul si fying chem cal.s. are then.added and, high.yolta el.ectrast ati,c charges
are used to §¥§§1§t fHEME YRST SH T cSat s % PR ec&n%’g%f rpabta@e'sailbeeﬁ%l&d wat er
globules in thR.iRRLIBRr thdBicBRL fhhi B8 S caB Lt AN:SIvRA §n AldRdeonl Y
when the crude has | arge anount of suspended solids. Desalters are

typi cal |l y sizebhsto Adtel tive dihkasiateriwashertami tnixed asehtchmisiod of epandeter,
Wast ewat er and cont am nants are di scharged from the bottomof the settling

tank to the mé%rpwgfeg chemigalert teradded gnd gh wiiags elseirosiatisddiargss are
ti I f 1 11
Further pr onelsdnd briht 3wl & cadiBed B1d Bl SRS ol

renove

about  90% of id ihe baabth ofthd @Wlieg HER. ShERdBlts IReadac@satwHeAROEANhIROUI I €S
| ess extensive desalting than is normally required for treating crude oil

feeds, given tauga arwauntt odmaspondad; solitint Bssadiers are fpiesdycead toallove thet watan

cracki ng furnac der .preheatin ndi tions .which.avoid the dr oi nt at
whi ch such saﬁ?‘gm_jﬁ?j Sﬂggfi}l ﬁﬁr'pzi’faég &@ﬁ?@ﬁaﬁ%&nﬂ@nﬁﬂ%ﬁ@g}ﬁgéﬁ%ﬁﬁg@i@E’Fﬁces in
the furnace U%}%%d&&npff?@#%%%g@?g g%rt@%’ee@asté\bﬁezpﬁ@ﬁﬁ@ﬁt fa&ﬁ?ﬂtER@desQItéB’ I des

for additional renoval particul ates fromthe preheated stream
in a flash/sepandatis @oninessely quawarfrén tddop iofriad settimpetabk emdheeat bndoand

"adi ant further processing. A properly performing desalter can remove more than about
90% of the salt in raw crude.
[0018] The present vention requires less extensive desalting than is
normally required for treating crude oil feeds, given that salt and particulates are
introduced to the steam cracking furnace under preheating conditions which avoid
the dry point_ at which such salts and particulates begin fouling the convection
surfaces In the furnace used in preheating. Moreover, the present invention
( provides for additional removal of salt and particulates from the preheated stream
in a flash/separation vessel prior to additional convection heating and radiant
heating in the furnace, to an extent sufficient to prevent fouling downstream of the
flash/separation vessel.
[0019] It has now been found that simple, less efficient desalters can be
employed in the process of the present invention. Desalters utilizing centrifugal
force to effect desalting and particulate removal have been found particularly
effective in achieving the desired results of the present invention. Such desalters
achieve the required partial desalting by using cenirifugal force to separate
components of a feedstrearn. Although centrifugal separators which require the

addition of energy to effect generation of centrifugal force, e.g., by means of a



heating in the furnace, to an extent sufficient to prevent fouling
downstream of the flaslgepar ation vessel. [0019] has now been found

t hat si npl ®W0ORWE80a?X i ci ent desalters can be enployed i PPGTHESHPGZELES of t he
present invention. Desalters utilizing centrifugal force to effect
desalting and particul ate renmoval have been found particularly effective in
achieving the desired results of the present invention. Such desalters
achieve the required partial desalting by using centrifugal force to
separate conponents of a feedstream ALghough centrifugal separators which
require the addition of energy to effect generation of centrifugal force,

€.g., by meangeq ififge VQn%%%{H%QMY the nprE’ { LSeR0G, BafRonnt ﬁré%gérﬁﬁd&e can

be utilized int present inventio passive cé trlfuga par tors which
do not requir whﬁdhmOadﬁkéqlﬁr@alhe addftionabinpenell @yreyrage preédedr Qlﬁiparhﬂulp;ﬁlﬂiei cul ar,
the wuse of a cyclone separator is especially preferred. Thus, partial

desal ti ng ac@@ﬁr (ﬁf gy beglonheﬁepﬁiré@énlts espeeiatly areteaad.be Thug.r patiabdesalting he

absence of an ctros atic cg e.. Iln a particul ar|l %ief rred rrbodl ment
the centri fquFCOr B3, dP 6 rPESEn, 1EYROHGR o8 PR n{v}’r AYSRCE t| aI

inlet, an Upp%[ec@b'&tétﬁ:t cﬁé}éeborﬁl”‘&vbé}ﬁcﬁarg’f LikRdd %ﬁfo@ﬁﬁ‘frﬁoﬂxé 'cél’ﬁﬁ

| ower outlet for renoving ttonms cont ng wat er t” and/ or rt |cuI ate

mat t er bott omsepafdter ok ¢yRimeGapariior coBphsiag atiangndgvialegrdungppea ﬂktlétd‘ors epar at e
particulate matter fromsaid water and salt, and the particul ate matter can
be treated toTemoYienadessiied ha@myarb@mmm Wha dear st 1o1 oapoming Rotigms

enbodi nent of rese went i on epar at d which

typically conﬁ%’ﬁqtg En%w(#,&rﬁ# Ulfé%r 8”%18‘# n’fnlag g é? et 13( esb[ﬂttn%{gpcany§

hydrocarbon fegdstdack d QevieMietaledy s&far® 'iiﬁﬁi&ﬁmesmﬁﬁercﬁ&h@afwaﬂer bafce, the

hydgocar bon portion of a crude oil having a .l ower density than the nud and
port | omsalt,Thid ribe ipertidutate heaityy cézunde sepdedatioratdicash paislly trsmove t wo

vortices: Hter vortex nmovi ng downward and an inner vortex flow ng

upwar ds and OL]P@( @PO%yit at the top. In the outer vortex, the tangential

velocity incrg with %ﬁ‘ﬁ)%ﬁin%t 0?%éJ§resg;R§nve%ﬂbHSa %cl&ﬁ%esefyi{ﬁlcd?qg

separ ator decreases and the velocit
employed which typically compnses a drum having a tangential .inlet to spin the

hydrocarbon feedstock to remove heavier components by centriftigal force, the
hydrocarbon portion of a crude oil having a lowsr density than the mud and water
portion. The motion in the cyclone separator drum consists of iwo vortices: an
outer vortex moving downward and an inner vortex flowing wpwards and out the
exit at the top. In the outer vortex, the tangential velocity imcreases with
decreasing radius. The radius of the cyclone‘ separator decreases and the velocity
(., of the liquid increases as it moves down the bone of the lower section of the
cyclone separator drum. The heavier mud and water are thrown to the separator
wall by centrifugal force and flow out the exit at the bottom of the separator cone
where the outer vortex meets the inner vortex. The mud-free hydrocarbon stream
in the inner vortex flows out the vent stack at the top of the separator and is routed
to the desalter and then to the convection section of the furnace. _
[0021] The centrifugal separator can be positioned at any location between
a source of undesalted hydrocarbon feedstock and the flash/separation apparatus
inlet. Preferably, the centrifugal separator is located between the source of the
undesalted hydrocarbon feedstock and the point at which additional steam or other

{luid is added to the feedstock preheated in the convection section of the pyrolysis



of the Iiquid increases as it noves down the cone of the |ower section of
the cycl one separator m The heavier nud and wa are thrown to the
separ at or wabhkbo7hyssecent rT ugal force and fl ow out the exi PCEAUS208602528% om of
t he separator cone where the outer vortex neets the inner vortex. The

nmud- free hydrocarbon stream in the inner vortex flows out the vent stack at
the top of the separator and is routed to the desalter and then to the
convection section of the furnace. [00211 The centrifugal separator can be
positioned at any |ocation between a source of undesalted hydrocarbon
feedstock and the flash/separation apparatus inlet. Preferably, the

centrifugal s t ' £ ent u €U Led
hydrocar bon f gfe}gésciéo&%eaﬁldé I? ?ﬁl@%g}lﬁ]{%% i _?:ﬁimgﬁd iiélt%iﬁto)((rj?a etn_g’t tel{gm@%ﬁﬁg{‘“hgr ‘
fluid i s addededagatdihl fREEEIACK phinehrRaI&M 1h8 dotceCONMREIshIOR BREbLABorOf the
pyrolysis WD 20071005473 PCTI US2006/ 025208 -9 furnace (steam cracking

furnace). |n eedsthelr asdriviod infento, the Hestc emrtvectiang sdction efdhapyrolyss fooaeed at a

poi nt between_the source of ,undesal ted hydrocarbon feedstock and .the inlet
o The Tiret Eigatn: b sobifian oPawhg ipyporsisfavasiieancel @ POE MBI, the

centrifugal s : i s | t gﬂg qsm I t i ris
introduced to t%gera%ﬁégé%fcteggghtgg rL{(i)i@ar %‘?} eeogélfbggﬁi,%b&l}ﬁ)%c% P élgt?#%& towg
pyrolysis furpeegysiseafindddl Rbd idBUS Thhd) &he Rt inlvaveRt 0N cEaprifkOmPihs €
m xing wash water with theh%drocarbon feedstock prior to the parti al

desal ti ng st epvash v@@2 thdbe hphratdyon feadsockaaivr e thepartind desadtingstephe
undesal ted hy rbon eedst ock throuygh a ter ray. nozzLe. or m Xi ng
val ve install 3@&622 t he |6Pti9ﬁéibé§fﬁ€%&aﬂy>%r18€%‘¥‘%8§ 9 ggd’é%B@itefZ{b%@imF?rﬁ%“t o the

furnace. The resdiobk ”tﬂrd‘ﬁ%hg{a wadt ‘é{»%&eﬂoz‘ei&g%ﬁd %%Qiﬂgy%l%%?@ﬂecf §gdgt ock is

then directed to the par desal ., centrrfugal separator, say, a
cyckone separ atmdesaited iydrobarben fdedstpelt feedl line todéhs dhitrmde. 0Tk hreadtiggd wam fr om
the separator is routed to the furnace. The bot stream fromthe parti al

desal ter, whi éAuraed prdesalipddudrcarben deedgivgk ésaﬂhﬁlfl dgasied o Femaral gesliget ¢ | ng
G T M R
f?guibﬁ/ f Ir Sﬁ.t Sdie&aﬂteﬂ%@ﬂﬁ@éd YR OBSN B Sopafiidt-is rdtifedtolth® Rirfgke0 ITHRYboBomS
stream from the partial desalter, which 1s rich in water, mud, and salt, can be sent
to a settling tank or a dewatering tank where water is drawn off from the top of the
tank and sent to a water processing plant. The bottoms of the tank, rich in mud,
can be treated to recover hydrocarbons, e.g., by stripping or by a liquid/liquid
separator where hydrocarbons are recovered as a separate phase from the
water/salt/mud phase, and the water/salt/mud f.)hase can be further treated before
the solids are disposed of in an environmentally acceptable manner.
( ' [0023] Where the centrifugal separator 1s located upstream of the furnace,
the partially desalted overhead stream is directed to the preheater portion of the
furnace where it undergoes convection heating by contact with an upper portion of
a convection tube bank, prior to being directed to an optional additional
centrifugal separator and thence to a sparger for rmxing with steam and thence to a
lower part of the convection tube bank in the pyrolysis furnace and thence to a
flash/separation vessel. Of course, in that embodiment in which partial desalting

is carried out only with the centrifugal separator immediately upstream of the

sparger, the overhead from that separator passes immediately to the sparger, where



separator where hydrocarbons are recovered as a separate phase fromthe

wat er/ sal t/ mud phase, a t he water/salt/mud phase be further treated
before theysedddgssed e posed of in an environmentd® | y pecrepiaddgzozanner .
100231 Where the centrifugal separator is |ocated upstream of the furnace,
the partially desalted overhead streamis directed to. the preheater portion
of the furnace where it undergoes convection heating by contact with an
upper portion of a convection tube bank, prior to being directed to an
optional additional <centrifugal separator and thence to a sparger for

m xing with steamand thence to a |oweitOpart of the convection tube bank in
the pyrolysis furnace and thence to a flash/separation vessel. O course,
in that enbodismnis addedhprodr parintaiductEsaforiadditions! cavedtaoh bestingkeforai t h t he
centrifugal separator inmmediately upstream of the sparger, the overhead
fromthat sepBredustontpsthedlashismpaialiolysstlo t he sparger, where WD 2007/ 005473

PCT[ US200610 -10 steam.i dde ri.op .t introduction for

addi ti onal cﬁﬁ@%ﬁti on f%%ﬁaﬁb’ @%efélbquégp?#F t%%ﬁgfals%éﬁqgﬁioﬁle{' °f ﬁeg%%a}_%%sﬁﬁr ation
vessel . 10024} léﬁﬁtecﬁa‘éﬁta?%%/for %Ji'ﬁn}glbf’éﬂoqt phasenk ByddarbbRfRige R Al A Vessel
conprises at |east about 2% for exanple, about 5% of the hydrocarbon

f eedst ock condzhianidiyy pastadufiatenndtter andfor iouhalsilerebmponars/ df meosmssarpltati | e
conponents. |If necessary mai ntain this conditjon

.g. _Wwhen th
hydr ocar bon fB&E8&THEYs anii&ratq&ew@m {hgrtydrocathen fﬁ%dsépcﬁi %H‘Plaﬁﬂ?ﬂnﬂt@gﬁ%xed Wi th
condensale, Mgty DXIAOSHLRN SR SRk by SRR B LR b,

hydrocar bon fee 0 con ni'ng 'sa
non-vol atil e f@sPe@BhsavyiiRradtioh fedisRlck RemuMmidpysineaain oarticeRtshack
reduces the deposition of salt and/or particulate matter in and upstream of

t he -fl ash/ sepdfatiogrvolads ebmandendn s (Jihe saddiin ethleeavi diyidtbegtboadredstaskii ng t he
flash/ separation vessel conprises a sufficient percentage of the total
hydr ocar bon rﬁ@%@gﬁﬁ%ﬁﬂ}?@%ﬁ)ﬁ%ﬁbﬁg@ﬁ P C@F‘tes’g‘fa or lﬁla?rgfﬁﬁﬁt%?f'@ ‘?‘é\ er, and

nonrvol atil es Lhe.s e stpga t | s h1iseRar &leh RN ¥ | 4he BRI EF
DESCRI PTI ON &%%/ﬁék%%hg\?\v ﬁ%g‘&b?O%%%] %%%%Sr gﬁ ?Ltf itiﬁl usltarigt e%tegﬁsclherra itélef | ow

di agram of t hBashisepahtionpveassd $omprises a sufficient percentage of the total hydrocarbon

feedstock to avoid deposition of salt, particulate matter, and non-volatiles of the

feed upstream of the flash separation vessel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Figure 1 illustrates a schematic flow diagram of the overall process
and apparatus in accordance with the present invention employed with a pyrolysis
furnace, wherein a partial desalter comprising a centrifugal separator located at a
< point upsiream from where steam or other fluid is injeéted into the feedstream

preheated in a first convection section of the pyrolysis furnace.

DETAILED DESCRIPTION OF THE INVENTION

[6026) Unless otherwise stated, all ‘percentages, parts, ratios, etc., are by
weight. Unless otherwise stated, a reference to a compound or component
mecludes the compound or component by itself, as well as in combination with
other compounds or components, such as mixtures of compounds.

[0027] Further, when an amount, concentration, or other value or
parameter is given as a list of upper preferable values and lower preferable values,

this is to be understood as specifically disclosing all ranges formed from any pair



and apparatus in accordance with the present invention enployed with a
pyrol ysis furnace, Wne‘n a partial desalter conp ing a centrifugal

separ at or {‘?&%ﬁﬁlﬂﬁ% a i nt upstream from where st™am QicTatdeds/Fk1osd i s
injected into the Teedstream preheated in a first convection section of the

pyrol ysis furnace. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0026] Unl ess

ot herwi se stated, all percentages, parts, ratios, etc., are by weight.

Unl ess otherw se stated, a reference to a conpound or conponent i ncludes

t he conpound or conponent by itself, as well as in conbination with other
conpounds or conponents, such as m xtur€ld -of conpounds. [0027] Further, when
an anount, concentration, or other value or paraneter is given as a list of
upper pref er abf an wapargsefemdd lvelver angr 2 flerabprefowatl vebie, redardedssoft whdiker
understood .as specifically disclosing all ranges fornmed fromany pair WO
2007/ 005473 PBagt P eweraddpdgglosedi1 of an upper preferred val ue and a | ower

preferred val egar dl,ess of, whet her es_are_separate isclosed.
[0028] As useﬁﬁ)%g ein, ﬁanqs\?g!léef?l?’englé'ﬁﬁ%ﬁge%f %m%rréenfsh I%f ﬁlaechlx%tﬁonoP %a?

hydr ocar bon S%frﬁ'@éﬂrw& BiréurMOpkinal nBRiAl iR Phindb®vee I (F106%) as
measured by ASTM D-6352-98 or D-2887. This invention works very well wth
non-vol ati | e veapeckeby ASHM D3R -9or Dal883oi THinmvptiant waitke wery78e€lCwithkd 00F) .

The boiling point distribution_of the hydrocarbon stream iéggec?suro d by Gas
Chr omat ogr aphBR-¥plafilegorgenertehivigs opaiiing! byling goime fhs /4 ScrBEd)i n” ASTM

6352 98 o B 28Rine SN ARM IR S ARARAOL B! & LRLSLBPbYI A above

700C (1292F). e conponent's can | nclu oke precur sor ich are

noderately - hemyomanehsh Dﬁ@i@%ﬁibﬂ@?@k%@dﬂr@ﬁg 16 Hehmabodd lidseribdd e ASTNEAL i C
conpounds, which can condense fromthe vapor phase and then form coke under
t he operati ngleeHd98 onD-EB8Guentended by extrepqlatwsefir prisuelssbailing labove

venton. TR AR el Shel L e Lhe L per sl ey el et
VoL O Do R il IR AR S ARRSARE e | 1
compounds, which can condense from the vapor phase and then form coke under

the operating cond.itions encountered in the present process of the invention. Tso

as used herein shall mean the temperature, determined according to the boiling

point distribution described above, at which 50 weight percent of a particular
hydrocarbon sample has reached its boiling poinf. Likewise Tys or Tog mean the
temperature at which 95 or 98 weight percent of a particular sample has reached

its boiling pomt. Nominal final boiling point shall mean the temperature at which

99.5 weight percent of a particular sample has réached its boiling point.

[0029] The hydrocarbon feedstock for use in the present invention
typically comprises one or more of gas oils, heating oil, diesel, hydrocrackate,
Fischer—Trdpsch liquids, distillate, heavy gas oil, steam cracked gas oil and
residues, crude oil, atmospheric pipestill bottoms, vacuum pipestill streams
including bottoms, heavy non-virgin hydrocarbon streams from refinernies, vacuum

gas oils, low sulfur waxy residue, heavy waxes, atmosphenc residue, and heavy
residue and further comprises salt and/or particulate matter.

[0030] For ease of reference herein, the term “undesalted” will be
understood to mean that a feedstock contains salt(s) and/or particulate matter that

would conventionally be removed in a desalter, whether the salt and/or particulate

matter was present in the produced crude oil stream or a hydrocarbon feedstock



tenperature at which 95 or 98 wei ght percent of a particular sanple has
réached its boiling poi Nom nal final boiling p t shall nean the

t enper at ur ewatoadiosd1s 99.°5 wei ght percent of a parti Cll ar PeampldeMz208 eached
its boiling point. 7 [0029] The hydrocarbon feedstock for use in the present
invention typically conprises one or nore of gas oils, heating oil, diesel,
hydr ocrackate, Fischer-Tropsch liquids, distillate, heavy gas oil, steam
cracked gas oil and residues, crude oil, atnospheric pipestill bottons,
vacuum pi pestill streans including bottgfs, heavy non-virgin hydrocarbon
streans fromrefineries, vacuum gas oils; | ow sul fur waxy residue, heavy
waxes, atnospheric.resjidue, d heav resi due_and further copprises salt
and/ or parti cGPEEEUIRERY gylrgnq ggiﬁﬁﬂngF@% Bapdlings Pb@e?régf‘é@ herRodimenty 4§ o m
"undesal ted" w : - t c i l't(s)
and/ or particu g%%gﬁ%?#%ggﬁﬁggggwggwg%%@négﬁ%i@%éﬁﬁ%§6§&?gh§€éghgﬁh§?

desal ter, whetth@iociign SeedstRRA/f@thdd addhiisbatnn-vIBiHl€ codPSnét€ S ETHe b4lt t he
produced crude oil stream or a hydrocarbon feedstock WO 2007/ 005473

PCT/ US2006/ 0253g0&1ly-comprises prvinaakyedohur chigridti ywith degserrandvatedof pajassium a
preferred enbo lg@nt%@; he hydr ocg{ bon feedstock conprising salt and/or
particul ate CBCE, ZHAIOh AFEE VB & fir ocar bon feedstock, further conprises

non-vol at il e qaggnent s TG 3k Lshiy BeGAlchy \ATRY A6 B5) Whhdal BQIE UM

chloride, wt ser anount' s of potassium chlori magnesi um

chl oride. [00334dstblR hhebeen Reakdd 8lrkmotes abitide of Walt{s) Bed/ungatisiiseandter mean
that a feedstock has been treated to renove a portion of salt(s) and/or

parti cul at e ndhatewouldhermvartignally drev eamdveAalnl § dsealtesnvihether nhe selb sadfoer |
whet her the salt.and/or articul ate. ter s .present..in the produced
Crude i | st r SRR e Rt dua RO b SABOH PRaS: bok
duritng shi ppi ng dang. ¢ e | d hhaiydgegar bon
f eedst ock corrprin?iﬂﬁ%ﬁ]ggﬁ dggglhggfbcgrgrptﬁifgé;dlg{gtg ﬁgﬁgg??ﬁgg%nung%?a%eg?

hydr ocar bon f geefstred kembeditient, tenhytisesrbnonfeedstoal i bempisippnetit snd/Bhe sal t

typically conprises primarily sodium.chloride, with |esser amgunts of
pg'to assi um chl GRS e %ég}%gﬁlt@%lwﬁmanbaa.feedstoch further comptises non-

volatile components. The salt typically comprises primarily sodium chloride, with
lesser amounts of potassium chloride, and/or magnesium chloride.

10032} In one embodiment of the present invention, the undesalted stream
can be partially desalted to an extent sufficient to avoid deposition of salt(s),
particulate matter, and/or non-volatiles of the feed upstream of the flash separation
vessel. Typically, desalting feeds io levels which contain less than about 1wi%
salt(s), particulate matter, and/or non-volatiles, preferably, less than about 0.1 wt%

salt(s), particulate matter, and/or non-volatiles, or even more preferably, less than

TN

about 0.01 wt% salt(s), parficnlate matter, and/or non-volatiles, suffices to avoid
such deposition.

[0033] In another embodiment of the present invention, the undesalted
stream can be partially desalted to an extent sufficient to avoid accumulation of
salt and/or particulate matter in the liquid phase collecting as bottoms in the
flash/separation vessel, at levels which interfere with the subsequent intended use
of said liquid phase. Such bottoms can be intended for various uses including as
fuel oil, e.g., bunker C fuel oil, feed to a refinery catalytic cracker, or feed to a
coker unit. Generally, bunker C fuel oil requires no greater than about 0.1 wt%

ash and 1 wt% BS&W. Thus, partial desalting upstream of the flash/separation



[0032J In one enbodi nent of the present invention; the undesalted stream
can be partially desalt to an extent sufficient t voi d deposition of
salt(s), we0tdozoisatse matter, and/ or non-vol atiles ol t hePGEEROOEESREam of
the flash separation vessel. Typically, desalting feeds to | evels which
contain | ess than about Iw% salt(s), particulate matter, and/or

non-vol atiles, preferably, |ess than about 0.1 wtlo salt(s), particulate
matter, and/or non-volatiles, or even nore preferably, |less than about 0.01
wt% salt(s), particulate matter, and/or non-volatiles, suffices to avoid
such deposition. [0033] In another enbodtdrent of the present invention, the
undesalted streamcan be partially desalted to an extent sufficient to

avoi d accumul ¥sS¢nn ggcordaire Walhdhe Flvgaien e avathabtrsedity cffpe depalimgiophase
col | ecting -ashaqt in the. flash/ arat.ion vessel, at |levels which
interfere w tﬂmﬁﬁélodﬁ"ﬁgee %rhfrowﬁ%ﬂasﬁé%g%rgﬁo%yesg% d liquid phase. Such
bottons can beygsgi ended ' : iche! M +H HeBSsitid Idye £y _
bunker C fuel ﬁ)(?i?’lm, feed {\%Hg\ﬁ?&gr% P%Be%r!dﬁggjtcgi&;t%tggag%ér@ girﬂ{féeéédh%ggra coker
uni t. Gener al hupes bfithk ateaft Eragter dinhaces qoudinescan@agieednesion e thabaneciionl Wt %

ash and |- wt % BS&W Thus, partial desalting -upstream of the .
f1 ash/ separ at tbss W 2e09y2) 05 4he radipgTivbe Zo00isatzspade laysr. s dhis reason, |

accordance w th..the i nveption can.obviate an eed_to effect desalting of
the Iiquid phdSHiPoiRa ﬁ)rﬁo{’%eé‘%f’fl%%%}%élbeag%%éi 03 aglyfts ' fiRes MR Bt ¢ om
physi cal bl ockagrldigatmigeposition in the exchanger tubes of the steam
cracker furnace, sodi.umcan cause corrosion of the convection tubes and

renoval of th¢di3ali ant Batmspobtlectitiemnadx lare ab@pmble GEocetthitenradasdium  sodi um
(and salt) cor_lc&%\trat.i ons.in the feed to a pyrolysis {ur nace must

cog(ér ol | ed caflbigrrdiant seeymmy ofpteam secling dr@aesst it &gy ﬁoaﬁr%%aﬂaﬁﬂ?fgr

concentrati ongQf 1 I I I I.NQ: naces,
Tt e usual ¢ tseROnhE e M AFp L AAIAR mBRE Koo le B BN AR o T e
matter from ceue @ickedg)daVRias helefRblY b0r afdor pirdailer aekémgoncyiitidtens

acceptabl e salt _and/or particulate matter concentrations wll vary with
furnace desi giwill qervavitke fiemascedesegie dasaliprscarn geawrldy considssech ngcepiann when

sodium chloride is greater than a few ppm by weight of the feedstock, depending
on the operating conditions for a given feedstock. However, 1f a flash/separation
vessel is used upstream of the dry point for the hydrocarbon stream, it is possible
to operate in such a way that undesalted crude and crude residues can be used as a
feedstock to a hydrocarbon cracking unit. Indications are that sodium in the vapor
phase can be controlled within acceptable limits, and that virtually all of the salt
and particulate matter will remain in the liguid phase in a flash/separation vessel
as long as less than about 98% of the hydrocarbon is a vapor at the inlet of the
flash/separation vessel.

[0036] | One objective of this invention is to maintain sufficient hquid
velocity at all points in the convection section upstream of the flash/separation
vessel such that the salt and/or particulate matter contained in the undesalted
hydrocarbon feedstock remain in suspension until they are removed i the liquid
phase leaving the flash/separation vessel. Upstream of the addition of steam or
other fluids, the undesalted hydrocarbon feedstock will be primanly in the liquid
phase and will generally have sufficient turbulence to maintain the salt and/or
particulate matter in suspension. Once the hydrocarbon feedstock containing salt

and/or particulate matter is rmixed with dilution steam, the total flow stream wilj



sodiumchloride is greater than a few ppm by wei ght of the feedstock
dependi ng on the operat conditions for a given dstock. However, if a
f | ash/ sepamsi6 b@n/00sessel "Ts used upstream of the dry poi neCT/GB2006@25208

hydr ocarbon stream it is possible to operate in such a way that undesalted
crude and crude residues can be used as a feedstock to a hydrocarbon
cracking unit. Indications are that sodiumin the vapor phase can be
controlled within acceptable limts, and that virtually all of the salt and
particulate matter will remain in the Ii?uid phase in a flashiseparation
vessel as long as |ess than about 98% ofi4the hydrocarbon is a vapor at the
inlet of the flash/separation vessel. [0036] One objective of this

i nvention is thevaeioyehvalosiiy.fhirstismnergyganddurbpdguge tq eentthe partipwpistaatica t he

Calt cand or - paPbiEk IR ATV B eay R A TR AEL A B TRy RO Bon

feedstock r e”&je@qﬁ} Bs fHEPRNSLAcEM Ifclrti&lﬂ BY 1 QreafMURHId NThE ?iﬁhii(gl]?ﬁﬂc@on phase

| eavi ng the flash/separation vessel. Upstream of the additio st eam or
ot her fluids, reheradndgisaly edhhtiie paparies nf tieckigi-emkbons rémbiainprinmes liqyidi n t he
liquid phase and wll generally have sufficient turbulence to maintain the

salt and/or phess. dha weleciinef be flow suepseisddhe qomtisy phealh gt oicparbeate

f eedst ock contai ni ng,sakt nd/or. particulate. matter is m.xed with dilution
steam the CouBMF B Re Rty ST I o6 BhaTs o Bleah DB R ntet . 1
have enough Ve%e%@ﬂaily ;he&}ié&?qigﬁide;ﬂﬁ&aMydre@gbéﬁér bAIIERES HaRid §EfichhGoRa@tk! cul at e
matter and salt noving through the convection section upstream of the

f 1 ash/ separ at i mguiredeif skd flaw dhemg adocdtyswékireiatnely powt i@merdllyt heurg4inegm i s

liquid. The liguid fraction required will vary with the properties.of the
hydr.ocar bons o Fitortd thentorah Bygrogarber, aweisnt basisy i e ihtqyldd?%a?%@‘)’fﬂld&\ﬁ/ .

stream  and thﬁfﬂéiagtt{; h)éi:ﬁ!.in%ﬂilt &@Bﬁéﬂicﬁ%ﬁa‘wﬂ{ﬁ@eﬂ%ﬁ A sHPudBE il oW
stream Lower TTqul ractirons are required tor nore viscous, generally
heavi er, |i quigopbiasen by dredgagdbons. A higher liquid fraction would be
required if the flow streamvelocity were relatively |low. GCenerally,

mai nt ai ni ng  al¥837] 2% ofIftivedeposisd forydimoBwrtubes upstreamveli Gist flashiseparation t he
iauid phase would e uoullhed Sl B AL Al v Rk oGl eRTohbEN LG Mt ter
stream from the flash/separation vessel. The liquid phase could then be sold as
bunker C fuel oil or fed to a refinery catalytic cracker or coker unit without
desalting. If a cleaner bottoms liquid stream is required, for example, as fuel to a
boiler, a small desalter can be used to remove the salt and particulate matter in the
flash/separation vessel bottoms liquid stream at a cost far less than would be
required for desalting the total feed to the ﬂmace. This process would allow
(— ' cracking crude oils, residues derived from crudes, and other hydrocarbon
) feedstocks containing salt and/or particulate matter by using a flash/separation
vessel witﬁout the investment required for extensive up-front desalting.
[0038] Should liquid velocities through the upper convection section
before the flash/separation vessel ever be so low that salt and/or particulate matter
did deposit in these tubes thus reducing heat transfer, it would be possible in most
systems to flush the fubes with water during typical operations, including decoking
operations.
[0039] Much of the salt in undesalted crude or crude residue comprises
sodium chloride. The chloride portion of the salt is not probiematic when the salt

is in the solid phase or when the chloride, as HCI, is in the vapor phase. However,



woul d oftenbe preferred. [0037) If no deposits formin the tubes upstream of
‘t he flash/separation sel, then the salt and p j cul ate matter can be

renoved WifghehRsbat t o liquid streamfromthe f™ish/ sepgar@bicansioessel .
The liquid phase could then be sold as bunker C fuel oil or fed to a

refinery catalytic cracker or coker unit without desalting. If a cleaner
‘bottons liquid streamis required, for exanple, as fuel to a boiler, a
smal | desalter can be used to renove the salt and particulate matter in the
fl ash/ separation vessel bottons |iquid streamat a cost far |less than woul d
be required for desalting the total fdéd to the furnace. This process woul d
al l ow cracKki ng crude oils, residues derived fromcrudes, and other

hydr ocar bon if raked 41 Deted \@dntlammdns;ﬂtgcéfqedahwed@p p’éﬂmc@nV%ﬁttl@nr&‘mtmﬂmy using a

o SePl S, E RSSO ST LBl G351
convecti on seghi o cAef afe E&%J@igﬁ@gg@gﬁaﬁ% KESRIne x&yvegﬁos wsow t hat

salt and/or particu Frer ese es t reéum ng

heat transf ewherttwat@uk q;rés%nm&ﬁl Meewaiter emsHleteBYedpefiBed. OAlthusdh fnfwetddubes wi th
wat er during typical operations, including decoki ng operations. [0034) Muich
of the salt Wateueridsalseed cmmwétmpeaMethﬁ@bVGg@tr@ np tiesepor Bgud aplitchl or i de.

The chl ori de. of the salt n robl emati G. |S|nthe
ToE o nse e AaheRerahi yete IS ptfiee prrstllwnffﬂglcl?ﬁﬁﬁrthﬁﬁasoé 9hidmever
20071005473 qﬁgﬁg i al t ed
feed at the tﬂggﬁg&% e c%ﬁ'ﬁv%?:btnl %ér%g’%ggtcl\%{ﬁ&qedh% %?%ﬂn\é}gﬁé&c Iogirg?: w | |

di ssoci ate. e didlent,i the viaoyisg flarmed esxbas mxaﬂﬂ/w bh mwaherin cabesderse stress
corrosion cracqur%bof stainl ess steel in the convection rovvs where water is
present, unt hydregrabanafeedsieckipnescesaly wapypiasethe dasiredoigar liayid eplgdn tigat er can
bd_used to c rat,ure, thereby controlling the vapor liquid split
in the flash gsté%sa ar%g?r)gﬁs\fé%%el it is preferred for this invention that the

vapor |iquidjgoapfit i nPbﬁ%lﬁlh%ﬁMﬂ@@@ﬂ%% 1RBenY 85 §sthe Bade ofl§ bR HeCHRYs usi ng
vari able levels of steam as a dil uent y varying furnace excess air,
and/ or by m xiersguilar ta thveawf sodium chloride. Magnesium chloride also generally carries
the same risks as sodium chloride, but magnesium is less harmful to the furnace
than sodium. All of these salts can be removed using the process of this invention.
[0041] In order to prevent deposition of salt and/or particulate matter in
the convection section tubes banks and the flash/separation vessel, it is preferable
to operate the flash/separation vessel at conditions such that at least about 2% of
the hydrocarbon stream remains mn the liquid phase at all points upstream of the
flash/separation vessel. In some cases a partially undesalted hydrocarbon
(/- feedstock may not have a sufficient quantity of high molecular weight or low
volatility hydrocarbon components to maintain the 2% liquid phase at the desired
operating temperatures. In that event, an optional heavy hydrocarbon feedstock
may be added to form a hydrocarbon feedstock containing salt and/or particnlate
matter with properties sufficient to maintain the desired liquid fraction at the
desired operating conditions.
[0042] The optional heavy hydrocarbon feedstock for use with the present
invention would preferably contain one or more of atmospheric residue, vacuum
residue, a heavier crude oil, heavy non-virgin hydrocarbon streams from refineries,

and low sulfur waxy residue. One preferred heavy hydrocarbon feedstock is an

economically advantaged, minimally processed heavy hydrocarbon stream



~ hydrocarbon feedstock if necessary to maintain the desired vapor |iquid
split in the flash/sepa ion vessel. [0040] Potas chloride is al so
present in WO oils and its effects are sinilar tBCTSs®s0E5280di UM
chl ori de. Magnesium chloride also generally carries the sanme risks as

sodi um chl ori de, but magnesiumis |less harnful to the furnace than sodium
Al'l of these salts can be renoved using the process of this invention.
[0041] In order to prevent deposition of salt and/or particulate matter in
the convection section tubes banks and the flash/separation vessel, it is
preferable to operate the flash/separatl on vessel at conditions such that
at | east about 2% of _the.h arbon stream remains_in the.li ase at
21 pornt e upseRaenor rustpSERreRs TSN 0EReN s et derd
partially und%@\l}lmx ﬁfoa%é&%%k fﬁﬁﬁﬁ%& %tfb%tls B3 Vemds Cp%eﬁé kGiRRL
quantity of high nol ecular weight or |ow voll atility hydrocarbon conmponents
to maintain th&sol¥ovhqs b apiapkeratpipdrall degomedtrezoper at i ng tenperatures. In
t hat event, tional heavy hydrocarbon feedstock may be added to forma
hydr ocar bon fé%@ﬂ ock cJﬂimpﬁpmj heayy hudrarabop fpadstenk 468 prefgrabbr bajiet &

properties suff|C| mai nt he. desir uid fraction ,

desi red oper ath ﬁg 1?%&’?1 a%@)‘h%‘]‘ 08%5?%5%%&?%\?@%%8%%% ot
feedstock for ﬁumetﬁaﬁé}eb&rrﬁaﬁﬂéve dﬁ%ﬁﬂfal ﬂﬂalwhr%ﬁlﬁwwl uEPRL 8f N one
or nore of atrospheric residue,” vacuum resid eavi er crude ofl, heavy
non-virgi n hycretar then fier aaminal rfond rigfiline rpods, of ahel Ihmcm:ﬂoﬁaufeevlmyk

resi due. One preferred_heavy hydrocarbon feedstock is . an .econgmcally

advant aged, miCATFBITES3H BT PBEICHIES Jafgir bEaV s AR %%m%adrh%gzmﬁ/cﬁdgms
PCT/ US2006/ 02%%%&3?}&@0 it al g@stﬁ ?n%@hbe di rltg %@gg&, ﬁ&d{h?xﬁ foke

pregursors. AN pre erre ocar use rn this

invention is amnaltmmgﬁ@lmcoméh @earb@ﬁ &@déﬁcﬁﬁkV%nﬂémﬂ sat ﬁuﬁmﬁﬁmme pestill
bottons stream (0043] The opti oﬁgl heavy hydrocar bongf eedstock w ||

pref erabl y haweatsr, hitgwidl gmalbobblaﬁdemlabpmt hAY t(ﬁmuhymﬂ‘&)ahlbm fmogelst ock
contal ning sal,tand) Qe PALLLCHALE IR S Pila TR NAYS fud AR Yook 7
(about 700°F) higher.
[0044] . Preferably, the addition of the heavy hydrocarbon feedstock will
result in a hydrocarbon feedstock blend containing salt and/or particulate matter
with a Tog boiling point at least about 28°C (about 50°F) higher than the Tgg
boiling point of the original hydrocarbon feedstock, for example at least about
56°C (about 100°F) higher, as a further example at least about 111°C (about 200°F)
higher, and as yet another example at least about 167°C (about 300°F) higher.

(- Preferably, the addition of the heavy hydrocarbon feedstock will also resuit in a
hydxocarbon feedstock blend containing salt and/or particulate matter with a Tos
boiling point at least about 14°C (about 25°F) higher than the Tgs boiling point of
the original hydrocarbon feedstock, such as at least about 28°C (about 50°F) for
example at least about 56°C (about 100°F) higher, as a further example at least
about 111°C (about 200°F) higher, and as yet another example at least about 167°C
{about 300°F) higher.

[0045] Vapor-liquid equilibrium modeling using computer software, such
as PROVISION™ by Simulation Sciences Inc., can be used to determine optimal
quantities of a given heavy hydrocarbon feedstock for use with a given

hydrocarbon feedstock containing salt and/or particulate matter. Considerations in



greater than the nomnal final boiling point of the hydrocarbon feedstock
cont ai ni ng salt and/ or p’ti culate matter. Likew sevge initial boiling

poi nt of wh@200heesdys hydr OCar bon feedstock may be | ower tPERUSHY6EIS28%, or
greater than the initial boiling point of the hydrocarbon feedstock
containing salt and/or particulate matter, but will generally be at |east
about 56C (about 100F) higher, nore typically at |east about 280C (about
500F), and often nore than about 390C (about 700F) higher. [0044] ,
Preferably, the addition of the heavy hydrocarbon feedstock will result in
a hydrocarbon feedstock bl end containi hé Salt and/or particulate matter
with a T98 boiling point at | east about 28 bout, 50F) higher than the T93
boi | i ng poi nthipdeErgngtoyMeald o apHREAHGH 0?@%&5@8@%’?&3}’ TR XHHPES 1Y | east

bout 56C | i . X t 111C
(about 200F) PRl 3 bndtbORRHe RS e bhiles SHERRYRoBhos SERIRRPRbL" Abou
300F) hi gher 29 bY@t By@BLatbodt Redaskl sieNinahe liRgidh@asy hydrocarbon feedstock

will also result in a hydrocarbon feedstock blend containing salt and/or
particul ate rf@@46dr wit Tha Tesvy bydrocigbpoi feedsiock, eaden almuned 14dih( about 25F)

QLEEEQJ o, Shiotatbon eetock STIEinBors Shpr PEHsHAr S P oE TEbaoB o
100F j . C (a 200F
roher . and ZotedBBbe T et dEHehpRER Y e HqrhtRRty (8RR doibinkBa® | 2000

[ 0045) Vapor -gniia¥ iprtiealtd inbitdrmdthe Bbdyhydeddatboa GBRistRL, Rfckiape. frgdch as
PROVI SI ONTM by Si nul ati on Sci ences Inc., can be used to determ ne opti nal

quantities ofabauigd% émabarvp%had as arfbdherf exetpicobimfaboutu B o ebow 5§faen

hydr ocar bon fgedst ock containin al.t and/ o rticul ate ter. _
Confi-der ati ons™ Pler%t%o# %@5 yiyé@pp%gg&gf%zggegl?tﬁﬁgghqygrogglibgpm nati on
woul.d be opt 'i@é@sﬂfck%ﬁnﬁfmﬁ%’ﬁeﬁﬂ arld/t }IﬁjaCrT(&h&iE' ek Baﬁrbé"ogﬁﬁﬁz %corlﬁgxgttb' ng of

salt and/or particulate matter part es and nmmi ntenance of at st about

2% of the hydconaniornd eedidhdil dfl geveh hydroduebdn sfrdachsph asg . paftidds tinidhie heavy
hydr ocar bon feedst ock, when m xed with, the, . o ' ' ~
‘ owever, for the purposes of the present invention, it is preferable that the

quantity of heavy hydrocarbon. feedstock added is sufficient to result in a liquid
fraction of at least about 2% of the total flow into the flash/separation vessel, and
generally in the range of about 5 up to about 50%, more preferably about 5 up to
about 30%. It is noted that the lighter the heavy hydrocarbon feedstock is relative
to the hydrocarbon feedstock contaiming salt and/or particulate matter being used,
the more heavy hydrocarbon feedstock will be required for opttmal benefit.

[0047 Depending on tankage available, the optional heavy hydrocarbon

feedstock may be added to the hydrocarbon feedstock contaiming salt and/or

e “,

particulate matter in the feedstock storage tanks or at any point prior to
infroduction of the hydrocarbon feedstock containing salt and/or particulate matter
to the convection section of the fumace. In order to maximize the fluid velocity
and minimize deposition of salt and/or particulate matter, it is preferable to add
the heavy hydrocarbon feedstock prior to any heating of the hydrocarbon feedstock
containing salt and/or particulate matter. Preferably, both the heavy hydrocarbon
feedstock and the hydrocarbon feedstock containing salt and/or particulate matter
are at a sufficient temperaturs to ensure flowability of both the heavy hydrocarbon

feedstock and the blended feedstock upon mixing.



hydr jorr-teetst6cK “cont aining salt and/ or particul ate matter maybe from
about 2 to about 75 pe nt of the mxture of the rocar bon feedstock
cont ai ni NOwgakek7/0084%8/ or%rti culate matter and the Neavy PATAISee®ORINS
feedstock, for exanple from about 2% to about 60% and as a further exanple
fromabout 10%to about 50% The percentage of the heavy hydrocarbon

feedst ock added to the hydrocarbon C feedstock containing salt and/or
particulate matter can be optim zed according to econonics and availability
of given hydrocarbon streans at any particular time. However, for the
purposes of the present invention, it i-$8preferable that the quantity of
heavy hydrocarbon feedstock added is sufficient to result inaliquid

fraction of al0l0f¥8ast abbiier ewdoonily hisndiogahe heaw hisdresattva feedstrkseplarat i on

|, d ly int f ab 5. : t 50%
vessel ! and “genialLy Un Lbe tange o Boou 5 un 40 ghout S0l e
hydrocar bon fﬁepﬁ}dﬂfek a ﬁﬁ%ﬁkﬁﬁbiﬁ%ec&%cﬁg@eﬂ ; oﬂ&’i’rﬁﬁg%ﬁfte é]rsgéﬁ*ﬁ&ﬂ@ al ni ng

salt and/or particulate tter belrng us e nor eavy rocar bon

f eedst ock wi | mahe, thetishtigdof e hodbb4arBbn aebilt corltdiomhikabaped patcdatet ankage
avai |l abl e, the optional heavy hydrocarbon feedstock nay be added to the
hydr ocar bon f Beten et kydroparhotnifasgsteet blead doniainipspali anfl/ent parfientlatematiert he

f eedst ock storage tan or at any poipt prior .to .introduction of the

hydr ocar bon f & %W%Bﬂﬁ‘ﬁ?‘ﬁ?ﬁﬁ@é?f’ﬂérﬁ@? Slﬂﬁﬂ‘ffhéﬁpate matter to the
convection segiq of t : ﬁ”’?‘ﬁ‘e r Xncaenihe L ocity
and mnimze ?ggggi ti.onﬁgl’;e{—ljéﬁ t aF]O Iclgq}r'qbgﬁﬁ:egﬁrgétﬁe natte%d,%’?%dul%sedlporlg erabl e

to add the hepdtycdiys deatshioh Eaesltingckalprandfort partioylateeadatteg ef., thad,
hydr ocar bon feedstock containing salt and/or particulate mtter.

Pref erably, bBiidepa sieapoiiperisinchs whish caepbivealy bmercherichrmiedriodn
f eedst ock contai ni alt and/or. particuyl ate ter re ufficient
tenperature t E)e%g%gcﬂ gi\ta:l%v\vl\g%q f“i’li‘?g &F mlSé)llI1 W%t?{egﬁégxyflesﬁ% r"é?%? ggﬁngtfeggldst ock
and the bl endgshihP&AsItRCK UNOPOT(3458) aVIR48QDE/(DID A ), REpdh 4852 PER208 -18
[ 0048] After gpt ionally bFendi r?gn(t he ‘heavy hydr(oca?%%)n f eedst %%?ESM th a
partial |y desaltewhirhds optoratip afldeldstteckiacontlat mzmly gahixmgrdlbor 149aFhé cul at e
matter to produce a hydrocarbon feedstock bl end cont ai r}ll q}g_ salt and/or
particul ate Wwater eedstock mixture passes into a partial desalier 16 which 1s typrcally a

cyclone separator comprising a tangential inlet that spins the mixture to separate it

by centrifugal force into a heavier components stream comprising water, salt and

mud, which flows out as bottoms taken via line 18 and a hydrocarbons-rich lighter

components stream which passes as overhead via line 20 by centrifugal force. The

bottoms 18 can be sent for further processing to a dewatering tank 19 from which

water and salt are drawn off from line 21. The remaining solids can be drawn off

- via line 23, and further processed, e.g., by stripping to remove hydrocarbon

N

components, and the stripped solids are disposed of in an environmentally
acceptable ﬁamer. The overhead taken from the partial desalter is then directed
into pyrolysis furnace 22 where the partially desalted stream is preheated in the
first convection section by indirect contact of the hydrocarbon feedstock blend
containing salt and/or particulate matter in the upper (farthest from the radiant
section 24) convection section tube bank 26 of the furnace in convection section
28, with hot flue gases from the radiant section 24 of the furnace. For ease of
reference herein, all references to hydrocarbon feedstock containing salt and/or

particulate matter, such as particulate matter, subsequent to entry in the first



mat-tertrhe-tigatTig-of -t ie“hydrocarbon feedst ock contai ning salt and/ or
particulate nmatter, or drocarbon feedstock blen ntai ni ng salt and/or
parti cul atwwoeifgaks7s camrtake any form known by those of PEAAISARGP2ERE || in
the art. [0049] Referring nowto FIG 1, in a preferred enbodi nent, a source
10 of hydrocarbon feedstock containing salt and/or particulate matter,

e.g., nud, provides a 'streamof feedstock, which can optionally be
preheated, typically to a C tenperature below the boiling point of water at
the pressure of the downstream partial gesalter e.g., 185C. (365F) at 1140
kPa (150 psig), through a supply line 127to which is optionally added wat er

"o a parti APIGRNSH serioro i B S s I B oy SepmRRY
compri si ng atangenly f’e'eggtﬁéﬁm%mtbeéxpa&%dwﬂm@wéwe to separate it by

centri fugal rce in eavl er conponents stream conprising water, salt

and mud, whifg#s0]| ows @LHhaHAS i Hel RBediidk @8ctlbnecani Beeact8mpliched, bwa
hydr ocar bons-ric | ighter conponents stream which passes as overhead via

line 20 by caewniinfitigabxdngriechy pelsing Betlydmeat@ndegistock semnining sattundioer
processmgtoadwaterln k 19 fr whi ¢ sal t e ravvn of f
fromline 21. paritwg Al FRIES ﬁ’é ‘éﬁ’g‘I ?%’é‘n}f‘;&glﬂﬁ EWE%‘F sggoqaﬁqlew%

further procec%ﬁféét off s%cnoézlb!sséfr g.%p‘;u‘}'&r? 0,7 erEyen Ly, gg@fot?&ﬂon éH[Q ﬁ“ts an

the stripped s s are an environmnen acce

manner. The cmﬁfah@@gisautadfﬂmrfpraﬁmuldﬂ@n@ﬂéﬁwbamemlattempemirbesmébﬁ geded into
pyrolysis furnace 22 where the partially desalted streamis preheated in the

first convecti>or18@anilahowy340Rdil atent 3@@)(&%%@)%@%@5%‘3}8;mhrdb@hoﬁtéélst ock

the radiant - QabePaosud o reRe s bl Fo o doobE ot e e Ece i

congecti on_segshg apdf 20t Rk sHb RS SO eTEAR AR eipaLhAR 24 of

the furnace ease 0 erence el n ferences drocar bon

f eedst ock conhaparentiessaldre andized mpthoéd dnstamces neictethe hathd eis_,rdpa:a;thonul ate
matter, subsequent to entry in the first WO 2007/005473 0, _PCT/ US2006/ 025208
19 convect i offedsiackingsses tiha perisk degalter Hhastistansd heloW.rie levield borineowithisnal

heavy hydrocgt Bon feeGHRhIGE SN H R pRG RNy REL 43 [ et F2M
[0051] Optionally, the heated hydrocarbon from the upper convection

section 28 is passed through a partial desalter 30 which can supplement or
substitute for partial desalter 16. Partial desalter 30 is typically a cyclone
separator comprising a tangential inlet that spins the mixture to separate it by
centrifugal force into a heavier components stream comprising water, salt and/or
mud, which settles out as bottoms taken via line 32 and a hydrocarbons-rich
lighter components stream which passes as overhsad via line 34. The bottoms can
be sent for further processing, e.g., stripping to remove hydrocarbon components,
and the remaining solids are disposed of in an environmentally acceptable manner.
[0052] The preheated feed taken directly from the upper convection
section 28 or, alternatively, the overhead taken from the partial desalter via line 34
containing at least some salt and/or particulate matter, can optionally be further
heated by return to the convection section via line 35, before being mixed with
primary dilution steam and, optionaily, a fluid which can be a hydrocarbon,
preferably liquid, but optionally vapor, water, steam, or a mixture therebf. The

temperature of the fluid can be below, equal to, or above the temperature of the



[0050] Heat i ng |ntheconvect|ons_ect| ori”(':an be accgl i shed, by way of

non-limting exanple, b ssing the hydrocarbon fe tock containing salt
and/ or paMO 29r/8d73mat t t hrough a bank of heat exChand¥HE38¢/28208Bocat ed
within the convection section 28 of the furnace 22. The heated hydrocarbon
feedstock containing salt and/or particulate matter typically has a

t enper at ure between about 150 (100) and about 340C [about 300 (212) and
about 650F], such as about 160 (130) to about 230C [about 325 (265) to
about 450F], for exanple about 170 (150).to about 220C [about 340 (300) to
about 425F]. (The lower tenperatures in parentheses are utilized in those

nstances uhepghofieabed Indepoashanic LeRAShAGK. RASSRS] | B ARat I

desalter 30 as al elow, to avoid boilin t he cycl one, which

may not functigpripsipetdy behge® wy apettoll Siedhyds@atbon f0@hddk tpttiigingldalt, the
heat ed hydrocarbon fromthe upper convection section 28 is passed through a
partial desal aworggrihilat matier supplabmeentedng the dlesh/pepatabiongessplar t i al desal ter

16. Partial d er 30.s typically a cycl one _separator, conprising a
tangential i nf@ggi hat s}gb‘ﬁémktéﬁ@ ‘?ﬁJ Q%me@teé&a@é%%ngﬁqe Stk c%rgﬁpl,ngfqg al force
into a heavie ! .S t.er, : r whi ch
Isettl es ou;/I aémgotﬂ orlns %tgl@%t]{egiia ; ?ﬂgﬁ‘ﬁdng%e a %&ﬁ%%@%@ggﬁ@i%ﬁ% |rght Ier

conponents st i whdekidpabé @srokmisORgRdteaxt, \Hud préferbB4it otbershnitdiddmthecan be
sent for further processing, e.g., stripping to renove hydrocarbon

conponents, &ndacehe beamaing gag bsakctasplished usisp emenipng deviemkeaw wohiment al | y
accept abl e manner '0052] .The,preheated feed taken directly fromthe upper
convection sglet nF e’ﬁﬁnlpl?arllfé‘fﬂ%??%&eﬁ%}set%gr%\%?rﬁ@a# Pgﬁ UhlE SRATEHe
partial desal i ad i i CONEAL B I -

par@i cul ate rrtgtgt‘r3 %I‘P%ﬁ%aﬁ)?g%%?%xﬁgg I ?ﬂ%gﬁ? g[?at?%egrﬁ ea?t% g réér!rldecte 31?%& %Ec}nghe
convecti on sechised by saddehnapSozatibgbotte dd ngom ixeddustibh of fitel fitad ntditheut i on

st eam and, optional IC%;, a fluid which can be a hydrocarbon, preferably
liquid, but optdteshardrocaggsciecdsigeker, steam or a mixture thereof The

tenperature o fluid,can be.bel ow, equal, to, or .abave,th enperature of
the WO 2007/ 0&)@59 o i UBs0B6AF28058T 45 i€ aploar BBl e plo R FReHE
possi bl e enmbogisamBbti chhtBintddiéth ARG Barfi@Bdte Phatter is optional for high volatility

feedstocks, It is possible that such feedstocks can be heated in any manner known

in the industry, for example in heat exchange tubes 26 located within the
convection section 28 of the furnace. The hydrocarbon feedstock containing salt
and/or particulate matter could be conveyed to the flash/separation vessel with
little or no added steam or thud. ‘

[0055] The primary dilution steam 40 can have a temperature greater,

lower or about the same as hydrocarbon feedstock containing salt and/or

!f’m\

particulate matter mixture but preferably the temperature is about the same as that
of the mixture, which is preferably about 350°F. The primary dilution steam 40
may be superheated before being injected into the second sparger 42.

[0056] The mixture stream comprising the heated hydrocarbon feedstock
containing salt and/or particulate matter, the fluid, and the optional primary
dilution steam stream leaving the second sparger 42 is optionally heated further in
the convection section 26 of the pyrolysis furnace 22 before the flash. The heating
can be accomplished, by way of non-limiting example, by passing the mixture

siream through @ bank of heat exchange tubes 26 located within the convection



- —earety 6=contTol "t he hydrocarbon feedstock contai ni ng
$alt and/or particul at tter tenperature enteri the flash/ separation
vessel . [QQE%&n%B§w91Xi of the heated hydrocarbon™ eedptoakmamtRdNi ng
salt and/or "particulate matter, primary dilution steam and the optional
fluid can occur inside or outside the pyrolysis furnace 22, but preferably
it occurs outside the furnace. The m xing can be acconplished using any
m xi ng device known within the art. For exanple, it is possible to use a
first sparger 36 of a double sparger assenbly 38 for the mxing. The first
sparger 36 can avoid or reduce hameringl - caused by sudden vaporization of
the fluid, upon introduction of the fluid into the heated hydrocar.bon
f eedst ock. [ Gedwh, Thellyse addwetparrmdasfdhe firdt coirceciivx sagtion tubettask yfdhecar bon

f eed Kk i ni I / i cul L. I, | f hi gh
ol ati ity Hugac ek o heplol SpBEacbI (% His FOUCHS et GENS A PIOR neat ed
i any mannersknovnryd AL RELORIBLE Yo B XAMLE LRe D8k, futh UbeS 26

| ocated within convecti on Ion ace. ydrocar bon

feedst ock conbaienidges fletcondhoR et dsCitrvbea fakhRY sitatl 46 ReostumeRyed to
the flash/separation vessel with Ilittle or no added steam or fluid. [0055]

The primary delfutthomisedanha addifiond seam tteamed8at ure greater, - | ower or

about the sar{g %j hydr ocar bon f eedst ock Coﬁu;[t’ai ning salt and/o particul ate
matter mi xt urtl@OBdt pr er@rteprlly.tthe seonpary i uien saindisem #d cdy Fhat of

the m xture, i i refer = Plag:s LUt eam 40
maybe super he: %%P%%ﬁg%e‘%%%f g‘gé%[h?‘g%écg%?%%e ﬁgh@{eéc%dy Cs?gdé’P gﬁefrxaﬁi%[ 0056]
The i xture sfef@8Mhé MER bed ADHRR Aepl efedtty BOGRLR RhéeRAR 0 in@OMkail ni ng
salt and/or particulate matter, the fluid, and the optional primry

dilution steampst sestiom lofalvi fgsht drebypesson thes Pashgest the Ayilwcarpon onzgluky atbat ed
SR ha noBPAER e BB S by ToHY Bt BT e gastanr o by
N thin the comad: feauc BPIR b SH R BTN Rs 8T sfsgateagy tesauah | ocated

section of the furnace. The present invention can operate with all secondary

dilution steam 48 used as flash steam 50 with no bypass steam 52. Altemaﬁvely,
the present invention can be operated with secondary dilution steam 48 directed to
bypass steam 52 with no flash steam 50. In a preferred embodiment in accordance
with the present invention, the ratio of the flash steam stream 50 to bypass steam
stream 52 should be preferably 1:20 to 20:1, and most preferably 1:2 to 2:1. In
this embodiment, the flash steam 50 is mixed with the hydrocarbon mixture
stream 46 to form a flash stream 54 before the flash in flash/separation vessel 56.
- Preferably, the secondary dilution steam stream is superheated in a superheater
( section 58 in the furnace convection section 26 before splitting and mixing with
the hydrocarbon mixture. The addition of the flash steam stream 50 io the
hydrocarbon mixture stream 46 aids the vaporization of less volatile components
of the mixture before the flash stream 54 enters the {lash/separation vessel 56.
[0058] A second optional fluid can be added to the mixture stream before
flashing the mixture stream, the second fluid being a hydrocarbon vapor.
{0059} The mixture stream 46 or the flash stream 54 is then ﬂas_hed, for
example in a flash/separation vessel 56, for separation into two phases: a vapor

phase comprising predomnantly steamn and volatile hydrocarbons from the



section, usually as a lower part 44 of the first convection section tube
bank, of the furnace a,t hus heated by the hot fl gas fromthe radiant
section 24waef20vh@s4Bur naCe. The thus-heated hydrocarbon PESASHME2EHRt ai ni ng
salt and/or particulate matter |eaves the convection section as part of a
m xture stream 46 to optionally be further m xed wth an additional steam
stream 48. [00571 Optionally, the secondary dilution steam stream 48 can be
further split into a flash steam stream 50 which is mxed with the
hydrocarbon m xture 46 before the flashsand a bypass steam stream 52 which
either is injected into the wupper section of the flash or bypasses the

flash of the t or
phase 57 fromﬂf{fﬁ %Q%ﬂ%{rdght hﬁﬁg%aha?ddmﬁl Z@?déﬁe a?ft% aIYM Iﬁ"lﬂgﬁlagjh}{%ot he
| ower convect t@ﬂpﬁseﬁg ea8-vale et Hﬁiﬂocﬁa&mlseﬂongﬂmﬁtmethea@staﬂiajorﬁ?oﬁltm neh- t he
furnace. The present invention can operate with all secondary dilution

st eam 48 usedvelstielcagipostdamdsy omc@ pren@rsmyﬁ@aééh@va@amamty of thesplaand/et y, the

present invention can be operat éh}#}secondﬁ% {#@' .on steam 48.directed

to bypass stB%%ﬁF‘Sl?tevW?tFFr U WS@P dhatogpor-hayd ARt SR AEH i n

accor dance | stream
e P 0 0 Pl 5

50 to bypass st'eam stream nost

preferably 1: 2ofupornts ankifor cokd recurbed ipi@ett intthe vipoaphasd easdiBondll, mmixed with
the hydrocarbon mixture stream46 to forma flash stream 54 before the

flash in flashrabgavae ‘tl@nﬂaﬁwﬁlth%ﬁashf@p@ﬂa@mawgsel mhiauisavendiEgsyoidiquig i on

t t r heat t 5 h f
convect | on seEoTSTESTDR I SEPSARRGY TG BRiTa it Belifentfpon
m xture. The adgithiOm @E vh y bhe gfhh%s %Qﬁ@ﬁ@c&rﬁ% %Qvetnﬁoﬁ NBescFhRERTLRON

m'x{ure stream 46 aids the vaporization of |less volatil'e conponents of the
m xtur e bef or eufflonfly aslall 36 aEamdeblmmg émxsnﬂtﬂe&rnfdf&hh/ﬂaaiﬁsaapatamon vesssbal 56.
100581 A second optional fluid can be added to the m.xture stream before

flashing the MR&EMesCRednH fof ﬁ‘“é‘»@é‘éd%@lﬁrﬂaélaat watiaR ohthsyBrgear bnvapapor .
100591 The m ;{S}Meec b GRS Pl 18 oh lgsgantllaﬁ& LS Atﬁe E&%ﬁoﬁe %So*}% ke | OF

exanple in a ash separation vessél Sep ara 10N ases: a
vapor phase g%mfsbfs' Nghd echrai rﬂ»ana@/ B eam %Bﬂvé(:ﬁbﬁt lsé&mhyd:reaﬁaahbm@ from
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{lash/separation vessel is at a sufficiently low rate that decoking is not required
any more frequently than typical decoking required for the radiant section is
required.
[0060] For ease of description herein, the term flash/separation vessel will
be used to mean any vessel or vessels used to separate the hydrocarbon feedstock

containing salt and/or particulate matter into a vapor phase and at least one liquid

phase. It is intended to include fractionation and any other method of separation,

for example, but not limited to, drums, distillation towers, and cenfrifugal
separators.
[0061] The mixture stream 46 is preferably introduced tangentially to the

flash/separation vessel 56 through at least one side inlet located in the side of said
vessel. The vapor phase is preferably removed from the flash/separation vessel as
an overhead vapor stream 57. The vapor phase, preferably, is fed back to a
convection section tube bank 60 of the furnace, preferably located nearest the
radiant section 24 of the fumace 22, for optional heating and 1is then conveyed
through crossover pipes 62 to the radiant section 24 of the pyrolysis furnace for

cracking. The liquid phase of the flashed mixture stream is removed from the



22 hydrocarbon feedstock containing salt and/or particulate matter and a

I'i qui d phase conpri si ngess-vol atil e hydrocarbons ong with the vast

maj ority ofyateremeams voldlile conponents and/ or coke™ pr e PETHE280643R B he vast
majority of the salt and/or particulate matter. It is understood that
vapor-liquid equilibriumat the operating conditions described herein would
result in very small quantities of non-volatile conponents and/or coke
precursors present in the vapor phase. Additionally, and varying with the
design of the flash/separation vessel, mnute quantities of liquid

cont ai ni ng non-vol atil e conponents and/o# salt and/ or particul ate matter
could be entrained in the vapor phase. In the process of this invention,
these quant i t flesl/sgpasationfepsed SErpreserainps a bolteins eipametdb kT bbalivimisticsm of t he
fl ash/ separatipon,vessel on the s schedul e_.as, for decoki Ln. the radi ant
Section bf ¢ REARANTACERHha R o TS G0 EhROHRTEEnPUEF 08 & Wb S L
substantially -atd n r inake

Bui 1 dap | 1 D eh Gt o e STRRERLE PRAEPbE ot PR SRR, (s at
a sufficientl geshlvivgr at e that decoking is not required any nore frequently
than typical decoking required for the radiant section is required. [00601
For ease of dE¥6R] pti onltheprferred ivempisiawm i rasdeieained aonsigntwiiedt VEbe1  be

used to nean vessel .or, vessel s use eparate t hydr ocar.bon
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at | east one Ligmd  Je BS il [ i ¥ and any
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46 is preferably introduced tangentially to the flash/separation vessel 56
t hr gug’h at | eR¥RMSHE te easyrp) @i caddgaintin pe pprasingely goastantlcwder 1o The
vaper phase i r.ef er abl enpved f.romth %I hiseparatd on.vessel as an
over head vapoflq_ rréﬁ?nl%ﬁe #ﬁsg?‘c\?%%{mb P(gisgfs T g[ﬁ%arllgbﬁ@?n idge 1%%!%ea§t§eapb a
convection s e@éxﬁp&‘atﬁﬂéti@ hk%?;@ﬁ 1B8eQfo1dthe hg&%&%‘é&m RIEbEL AR Aabecbhear est
the radiant section 24 ot the furnace 22, for optional heating and is then

conveyed threwajhbly espavel t pasr Ghat fotherackiog. affowseet, ivdren2lie ofixtune

rolysis furnace for . .
Py y siream temperature is too high, more heavy hydrocarbons, - including coke

precursers, will be present in the vapor phase and carried over to the convection
furnace tubes, eventually coking the tubes. If the mixture stream 46 temperature is
too low, resuiting in a low ratio of vapor to liquid in the flash/separation vessel 56,
more volatile hydrocarbons will remain m liquid phase and thus will not be
available for cracking. |
[0063] The mixture stream temperature is controlled to maximize recovery
( ' or vaporization of volatiles in the feedstock while avoiding excessive deposition
of salt and/or particulate matter or coking in the furnace tubes or in piping and
vessels conveying the mixture from the flash/separation vessel 56 to the furnace
22 via line 57. The pressure drop across the piping 57 conveying the mixture to
the lower convection section 60, and the crossover piping 62, and the temperature
rise across the lower convection section 60 may be monitored to detect the onset
of coking problems. For instance, if the crossover pressure and process inlet
pressure to the Jower convection section 60 begin to increase gradually due to
coking, the temnperature in the flash/separation vessel 56 and the mixture stream

46 should be reduced. If coking occurs in the lower convection section 60, the



cracking. The liquid phage of the flashed m xture stgeamis reaned fromthe
WD 2007(005473 PCT/ US /025208 -23 flash/separ 5on vessel

pref er abl y V& 297B¢¥T{dns stream 64. The bottons stream \Mﬁ?ﬁﬂ@%@wg@ﬁfaln a
portion of salts and/or particulates can be used as fuel, e.g., bunker C
fuel oil, feed to a refinery cat cracker or coker unit, mﬁthout addi ti onal
desalting. [0062] It is preferred to naintain a predeterm ned constant ratio
of vapor to liquid in the flash/separation vessel 56, but such ratio is
difficult to nmeasure and control. As an @Iternatlve the tenperature of the
m xture stream 46 or, optionally, stream 54 before the flash/separation
vessel 56 can be used

i ndi r.ect t t trol d
mai ntain an approYiHER gﬁ}le | ggﬂﬁﬁ’?&e?ﬁg?o ﬁgie Se(Fal O@%ng éjl{gﬁ aﬁctﬁagpt?oﬁal an

fl ash/ separati 5 grature is
hi gher, nore \?Q %%é%&gfaoga&bons V\ASVY?%EeeSE@gE)}gQH zeggegﬁ%ﬁfgﬂotﬁ%ﬁgﬂaavé?l abl e,
as part of th%aﬂﬁ@@ffsﬂﬁﬂﬁmbf/@ddlﬁ}gm@i@Mupdrh%teﬁatel\/ﬁ’ﬁen the mxture stream
tenperature is too high, nore heavy hydrocarbons, . including coke

precursors, will064e preskmst S¢lﬁctt0he0f/a1lmr mpiierse saeain c rtﬁm@e@wﬁ soalshe
convection be event.ual | the ubes. m

stream 46 t enﬂ;—?& mﬁéuqys%etcg@gogﬁpn quﬁéo q‘lﬁ\% Xk f%%@uk
liquid in the / r.at | I WI||
remain in i quﬁ"h@%ﬁa%%"%n%’l%“&%ﬁfﬁﬁ%%f BRrqsaROE W Anddrrdly of 2’%&?%3%[ 0063]

The m xture ststreamdoaapecatilodet. SWoen ticofebd®tbck Goffukis ghdrepmunar yf lear
vapori zation of volatiles in the feedstock while avoi ding excessive

deposi tion oforgahtvolaide bydrpearbinsuibattenperetuer olbthe swikiung sireane He sheiddee t ubes
or in piping and. vessels conveying the mxture fromthe flash/separation

vessel 56 to tR ¥nace 22 via line 57. The pressure drop across the
pi ping 57 convmmgg th %ﬂ?ethﬁ@e %&M@&ﬁhe&ﬂ%@%& 96 ¢hh 88s&0naand the
crossover piping and tThe tenperature rise across tthe | ower convection

section 60 mayoholmhittimteetnt dboded Ecind eub4EC (abbuichd agl gronbl @UESE), For
instance, if the crgssover pressure_and process inlet pressure to the |ower

convection seciflbds bstregi 3bonb3Thand shetHidudrbutdiild gl about 950°F), -tor
example between about 400 and about 480°C (about 750 and about 900°F), and

often between about 430 and about 475°C (about 810 and about 890°F). These
values wilt change with the volatility of the feedstock as discussed above.
[0066} Considerations in determining the temperature include the desire to
maintain a liquid phase to reduce or eliminate the likelihood of solids deposition
or coke formation in the flash/separation vessel 56 and associated piping and on
convection tubes upstream of the flash/separation vessel 56. Typically, at least
( about 2%, more preferably about 5%, of the total hydrocarbons are in the liquid
phase aﬁerlbeing flashed.
[0067] It is desirable to maintain a constant temperature for the mixture
stream 46 mixing with flash steamn 50 and entering the flash/separation vessel to
achieve a constant ratio of vapor to liquid in the flash/separation vessel 56, and to
avoid substantial temperature and flash vapor to liquid ratio variations. One
possible control amrangement is the use of a control system 68 to automatically
control the flwid valve 70 and primary dilution steam valve 72 on the two spargers
to maintain a set temperature for the mixture stream 46 before the ﬂashfseparati'on

vessel 56. When the control system 68 detects a drop of temperature of the



coking, the tenperature in the flash/separation vessel 56 and the m xture
stream 46 should be re ed. If coking occurs in tjm!| ower convection
section 60 007 5473 PCT/ US20061025208 t PRl 5 t he
flue gas iN€§§§§§%% o the sections above, such as the optiona M@ﬁ%ﬁ%heater
58. If a superheater 58 is present, the increased flue gas tenperature can
be offset in part by addi ng nore desuperheater water 66. [0064] The
selection of the m xture stream 46 tenperature is also determ ned by the
conposition of the feedstock materials. Wien the feedstock' contains higher
anmounts of |ighter hydrocarbons, the temPerature of the nmixture stream 46
can be set |ower. Wen the feedstock contains a higher amount of |ess- or

non-vol ati | e Myxtrscdnebon s, willnausectip dinit vales 99 ta redues the dmjecizny efzhe disidshoul d
be set higher. [0065] Typically, the t erature of the m xture stream 46
can be set and® h’tﬁr{gﬁ F ng #é@%\@@??eé”g‘g}ﬁ)t‘)f Wﬁ‘ﬁﬁeéff%{l%ﬁt@%’?% 600
and about 1000QF), g t 0 and
about 950F),' E?rd vaé\%g&n%‘?g@@%&gﬁ@%&%’ggﬁgﬁﬁﬁg@%wt}}g(]jf%ﬁ?gﬁgu ﬁfé and
about 900F), gerQ¥ol em iDpfaraa iakRebrdsd emtlisalosttiod1bE inpledtwidlhand

about 890F). These values will change with the volatility of the feedstock
as di scussed abowezed 0066] Considerations in deternmining the tenperature

i nclude the desi to intain a liquid phase to reduce, or .elijinate the
l'i kel i hood of T@ﬁéfds depbisR ﬁt?npmé‘ﬁrycgﬂ “g’ols‘ﬁﬁrt“i SiFeah Ahis W%Pé#né%gé‘? ation
vessel 56 and ' (o] ' , t he

fl ash/ separ at isgt%ﬁggg%g%d%% .tﬂér{%%}p%%q'frg T&o%t?&lnsé/g%{ﬂ @13%%%? & B&ﬁ%@%ﬁé} erably
about 5% of theprimigldilayes aeanREARS 731 adjistithe almbant of prighias ilaidnateabei ng

flashed. [0067] It is desirable to maintain a constant tenperature for the
m xture stregheatdinestédiy e secobll aptrget 4%anTise lamiter aedvees thy shawp varation
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valve 72 to increase the injection of the pnmary dilution steam stream into the
second sparger 42 while valve 70 is closed more. If the temperature starts to rise,
the priméry dilution steam valve will automatically close more to reduce the
primary dilution steam stream injected into the second sparger 42 while valve 70
18 opened wider. In addition to, or instead of sparger steam/water, flue gas excess
air (O) can be used to control the temperature of stream 46.
[0069] In an example embodiment, the amount of fluid and primary
dilution steam vary to maintain a constant mixture stream 46 temperature, while
( preferably maintaining a constant ratio of H>O to feedstock in the mixture 74.
| However, while water is a preferred fluid for use in this invention, it is generally
feasible to operate with no added fluid other than steam. To further avoid sharp
variation of the flash temperature, the present invention also preferably utilizes an
itermediate desuperheater 76 in the superheating section of the secondary dilution
steam in the furnace. This allows the superheater 58 outlet temperature to be
controlled at a constant value, independent of furnace load changes, coking extent
changes, excess oxygen level changes, and other variables. Normally, this
desuperheater 76 maintains the temperature of the secondary dilution steam

between about 425 and about 550°C (about 800 and about 1100°F), for example



spargers to maintain a t tenperature for the mx e stream 46 before the
f | ash/ sepavet0emos4idssel 56. Wien the control system 68 F&TAERUSHZRY, of
t-enperature of the WD 2007(005473 PCT1US20061025208 25 mi xture stream it
will cause the fluid valve 70 to reduce the injection of the fluid into the
first sparger 36. |If the tenperature of the m xture streamstarts to rise,
the fluid valve will be opened wider to increase the injection of the fluid
into the first sparger 36. It is preferred in the process of this invention
that injected water be mnimzed. [006 When the primary dilution steam

stream 40 is jinjected to,the C S er t he, t re control
system 68 canbeg%v%e& gtém%sd’esé_ ?%i %@%‘g%o_ @,?(E%%r?ﬁg@vp@?ﬁtﬁg@@gﬁes 1ﬁﬁ\f?‘gl ve 72
to adjust the,apBnp&l BS54 MHREY abiuk Wiigen E&b%ﬁf”SS@t ERRMHbLY @@Dqg. t orpfehe
second sparger 42. This further reduces the sharp variation of tenperature

changes i n t héeshpabdatrele ddhdn 4 tvatiobrilvekhnd yetarmd@tizadetenls After mgtialof
tenperature of the m xture stream46, it will instruct the primary_dilution
steam val ve Heheadingnbesgedapyedifuiion ctgash esifs teecopveshpnysegiionenda eeam

streaminto the cond. spar ger ile.valve .70 is closed nore.. |f .the
Cenporat ur o st PLaroBrRERE i 6Ceits Srdtird kP SRy R ptes
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injected into the second sparger 42 while valve 70 is opened wder. In
addi ti on to, smctiomsTeagnodntepaagerddtidatiamiperheattt cen qpagokbthe égsperaine (02)

can be used to_control the tenperature of stream 46. [0069] In an exanple
enbodi nent, t Hethe Fsam: WBrchas mxgd it Hpstgsicamidout i on st eam vary to maintain
a constant m stre -t enp. [ i | ptai.pi ng a
congtant rati Ek'zPFHZO t%n%éeldg%‘gs g%ﬁ{aﬁ%ﬂfl ﬁlg %\nlﬂé{lsﬁ?né%‘%gaﬁgﬁ\gg% H I'l'e -wat er

i s a-preferregrdahiiigl chtefing 8 fladhlsBpaati V-RREIETS, it ik geperBRalsdldeyirabiersi bl e to
operate with no added flurd other than steam To further avoid sharp

vari ati on of mamtdihasienstentgrydwcanben putial preeswe vf ihilagh soeana 54 on prdef @r abl y

utilizes an inter.nedi ate desuperheater. 76.1in_t erheatin ctjon of
t he secondar ym&iqti'}f‘iao‘f?m@{”era'*ﬂ?ioﬁvf‘% thWH&%@th?&Faéﬁ/g%%ntW@g%gge’ eater 58

outl et tenpergahuig ok Snfs, the constant hydrocarbon partial pressure can be maintained by

“control the fluid valve 70 and primary dilution steaval ve 72 on the two

maintaining constant flash/separation vessel pressure through the use of control
valves 78 on the vapor phase line 57, and by controlling the ratio of steam to
hydrocarbon feedstock containing salt and/or particulate matter in stream 54.
[0071] Typically, the hydrocarbon partial pressure of the flash stream in
the present invention is set and controlled at between about 25 and about 175 kPa
(about 4 and about 25 psia), such as between about 35 and about 100 kPa (about 5
- and about 15 psia), for example between about 40 and about 75 kPa (about 6 and

N

about 11 psia).

[0072} | In one embodiment, the flash is conducted in at least one

flash/separation vessel 56. Typically the flash is a one-stage process with or

without reflux. The flash/separation vessel 56 is normally operated at about 275 -
to about 1400 kPa (about 40 to about 200 psia) pressure and its temperature is

usnally the same or slightly lower than the teraperature of the flash stream 54

before entering the flash/separation vessel 56. Typically, the pressure at which the

flash/separation vessel 56 operates is about 275 to about 1400 kPa (about 40 to

about 200 psia), for example about 600 to zbout 1100 kPa (about 85 to about 155



controll ed at a constant val ue, independent of furnace |oad changes, coking
extent changes, excess@ygen |evel changes, and oér vari abl es. Nornmally,
this desuprHOA0EH7376 nBI ntai ns the tenperature of The FUIWERAINO28708ut i on
st eam between about 425 and about 590C (about 800 and about 1100F), for
exanpl e WD 2007/ 005473 PCT/ US2006/ 025208 -26 between about 455 and about
540C (about 850 and about 1000F), such as between about 455 and about 510C
(about 850 and about 950F). The desuperheater 76 can be a control valve and
wat er atom zer nozzle. After partial preheating, the secondary dilution
steamexits the convection section and a fine mst of desuperheater water
66 can be addggayai & MkiRplghypEaRehi ZRSoabdu! BENCES (2bHie 18NBebsitufs. The
steamis preferably fhen furt%er heated in the convection section. The
anount of wat psiajaddedh et drfoches upempeatier presmnrcofnthedliashiseparathipevatalr’™® of t he
steam which is mxed with m xture stream 46. %[h%OYOi. In addition to

mai nt ai ni ng aS¥obfsabant 740derbpal 100 Per(ahayk LA ta ahoat 135 pNd)e e AGDRSFEEBIS ng t he

fl ash/ separation, v el it s generall | so_desjrable to i.ntain a
const ant hydr8tc‘évpf9g§rﬁ%§afﬁ?5‘?paf?ﬁl8§s‘%‘?‘qé’?gg ‘}Pﬁ@? . g;éﬁhesteug:g}:ﬁ%%rg qfntﬁgrnﬂ% to
mai ntain a cogstaNto fidtARnRLp N AR vdstel] istba: 315 thhdut 36H¥C eptakdP vessel
56. By way of exanples, the constant hydrocarbon partial pressure can be

mai nt ai ned by aborail04GHFN sugh esalsdwd BT fid alsdut 28PHT Gtbioon7Wesabloup$2EFYrfer t hr ough
the use of control, valves 78 on the vapor_phase line 57, and_by controlling
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vention 1S set” and controll ed

at between abewkn2bsiash BRI achdishiPthe (pbOHasd, satiladheut 7@k dvuads%such as
bet(z\-ﬁen about 35 and about 100 kPa (about 5 and about 15 psia), for exanple

bet ween about [@¥3hnd abdibt flasS/kRaratiaboessebSa ruigenatdlytoptatass impne Pedt2] | n

one enbodi ment, t.he flash is conducted._ in. at, | east one flash/separation
vessel 56. Ty[f &ammize e tempspityg of tﬁﬁé@&{%@‘@%%&‘&@%@ ol gfe vea%t?lhg%t

reflux. The fhashisRRanGM At MGy %ﬂse%gkiing o@gﬁ},mﬁtl)ﬂ—%lgﬂl%g f.'l}eggnt% ﬂ@ﬂﬂﬁd 275

phase. Use of the seéondary dilution steam stream 48 in the flash stream entering

the flash/separation 56 vessel lowers the vaporization temperature because it
reduces the partial pressure of the hydrocarbons (i.e., a larger mole fraction of the
vapor is steam) and thus lowers the required liquid phase temperature. It may also
be helpful to recycle a portion of the externally cooled flash/separation vessel 56
bottoms liqud 80 back to the flash/separator vessel to help cool the newly
separated liquid phase at the bottom of the flash/separation vessel 56. Stream 64
can be conveyed from the bottom of the flash/separation vessel 56 to the cooler §2
via pump 84. The cooled stream 86 can then be split into recycle stream 80 and
export stream 88. The temperature of the recycled stream 80 would typically be
about 260 to about 315°C (about 500 to about 600°F), for example about 270 to
about 290°C (about 520 to about 550°F). The amount of recycled stream 80 can
be about 80 to about 250% of the amount of the newly separated bottom liguid
inside the flash/separation vessel 56, such as 90 to 225%, for example 100 to
200%.

[0074} The flash is generally also operated, in another aspect, to minimize

the liquid retention/holding time in the flash/separation vessel 56. In one example



toaboutT400“KPa“(abolt 40 to ‘about 200 psia) pressure and its tenperature
i.s usually the sane or“)i ghtly lower than the ter!ature of the flash
stream 54 WHiRsent er the flash/separation ves®®l 5S5@CTTyRbaai2Eaps t he
pressure a rch the flash/separation vessel 56 operates is about 275 to
about 1400 kPa (about 40 to about 200 psia), for exanple about 600 to about
1100 kPa (about 85 to about 155 WO 2007/005473 0 PCT/ US2006/ 025208 - 27
psia), as a further exanple about 700 to about 1000 kPa (about 105 to about
145 psia), and in yet another exanple, the pressure of the flash/separation
vessel 56 can be about 700 to about 76@8kPa (about 105 to about 125 psia).
The tenperature at which the flash/separation vessel 56 operates, or the

t enper at ur e ofmhduement] dte liqtid ehnset i disphafged Sivns diparesseloft vessgl a simllabout
315 to about 560C (about 600 to about 1040F), such as about 370 to_ about
490C (about 788MelET aberit oozykmder 98ron Heabiior? abdin Hashiseparalips 1Ess2BdE (about

750 b 0QF).. di h . f th i . 46,
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fl ash/ separati on vesse is generally operated, in one aspect,

m ni m ze the amimpismaiess ¢heaf 13 kecohdquilie phaser tat lHduel phdseartaafion/heldingssel 56
because too nmuch _heat nmy cause coking of any non-volatiles present in the
liquid phasetmegdn ther flashserasalenigwasyel §b) theilew cokmghestssdatheaBotiom hdher | ash
stream enteri the f£1ash/ aration 56 vessel |owers the vaporization

t enperat ure bg%sg{?ggarﬁftlon\,:eg&%% 5 the partial pressure of the hydrocarbons
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required liquid ase tenperature. It may also be 'helpful to recycle a
port6 i on of theomxtefonakingpleoaioatSF taslvus &p%4r Intdranartves sietl ab6ut ototabost | i qui d
80 back to the_flash/separator, vessel to help cool the new epar at ed
liquid phase 4% sHram o T hopoRmal baling 53 pg@baf%w&ﬂorv e/ aggmally Pelei 64 can
be conveyed f t-Ro e a i v, 5 cool er
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LIPS Te e b 10507F). and often below Aot SA0°C (Bbeut 10008, T vapor P
phase is continuously removed from the flash/separation vessel 56 through an
overhead pipe 57, which optionally conveys the vapor to a mamfold that
distributes the flow to the lower convection section 60 or the radiant section 24 of
the. furnace 22.

[0076] The vapor phase stream 57 continuously removed from the
flash/separation vessel 56 is preferably superheated in the pyrolysis furnace 22
(' lower comvection section 60 to a temperature‘of, for example, about 425 to about
705°C (about 800 to about 1300°F) by the flue gas from the radiant section of the
furnace. The vapor phase is then conveyed by the crossover piping 62 to the
radiant section 24 of the pyrolysis furnace 22 to be cracked to produce an effluent
comprising olefins, including ethylene and other desired light olefins, and
byproducts.
[0077] The vapor phase stream 57 removed from the flash/separation

vessel can optionally be mixed with a bypass stearn stream 52 before being

introduced into the furnace lower convection section 60.



about 290C (about 520 t bout 550F). The anount of cycled stream 80 can
be about 8Qyd Shdheuts 2508 of the anobunt of the new y¥separct/eszobaezsoms | i qui d
inside the flash/separation vessel 56, such as 90 to 225% for exanple 100
to 200% [0074) The flash is generally al so operated, in another aspect, to
mnimze the liquid retention/holding time in the flash/separation vessel
56. In one exanpl e WO 2007/005473 PCT/US2006/ 025208 _28_ enbodi ment, the
liqui d phase is discharged fromthe vessel 56 through a snmall dianeter
"boot" or cylinder 90 on the bottom of tH&-flash/separation vessel 56.
Typically, the liquid phase retention tine in the flash/separation vessel 56
is less than|[WEF8secondBecduee thxampdess lofsthist amiBh sacooddt isugnifasent ess
than 30 seconds, and often |less than 15 seconds. The shorter the liquid
phase retenti &ewsH G0 g Liqudrahass @H@Wﬂ%@ﬁﬂ@%ﬁﬁ)ﬁﬁ%ﬁ \Cist)) ﬁehe QOKE | ess

coki ng occurs i té{ ‘gotto ash/separ tion vesse% t 00751 The
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exanpl e, aboutyapeFed &@%&&P%ﬁ%ﬁ%ﬁg@mﬁeﬁ gbauhe 340 s%@cRHﬁM 65%

steam The nom nal boiling &end point of the vapor phase is normally bel ow
about 760C '( atieupyrbh@RFfum®&ec2. asAtmehgvothdrobkinefis Ghis abillitalla®5Mle)e chgir
exanpl e bel ow about 590C gabout 1100F), as _a further exanpl e bel gw about
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phase is then conveyed crossover piping 62
associated with use of a transfer line exchanger in conjunction with a process for

cracking hydrocarbon feedstocks comprising non-volatile components.

[0079] The location and operating temperature of the flash/separation
vessel 56 is selected to provide the maximum possible vapor feed which can be
processed without excessive fouling/coking concemns. If the ratio of liquid is too
high, valuable feed will be lost and the economics of the operation will be
detrimentally affected. If the ratio of liquid is too low, deposition of salt and/or
particulate matter in the convection tubes and the flash/separation vessel 56 may

become a problem.

ff"m" N,

[0080] The percentage of given hydrocarbon feed discharged from the
flash/separation vessel 56 as a vapor is a function of the hydrocarbon partial
pressure in the flash/separation vessel 56 and of the temperature entering the
vessel 56. The temperature of the hydrocarbon feedstock containing salt and/or
particulate matter entering the flash/separation vessel 56 is highly dependent on
the flue-gas temperature at that point in the convection section 28. This
temperature will vary as the furnace load is changed, being higher when the
furnace 1s at full load, and lower when the furnace 22 1s at partial load. The flue-

gas temperature in the convection section tube banks 26 and 44 are also functions



radi ant section 24 of t pyrolysis furnace 22 to b racked to produce an
ef fluent  GayRhBiIske O ns, including ethyl ene and®ot hescesionseksbasght

ol efins, and byproducts. [00771 The vapor phase stream 57 renoved fromthe
flash/ separation vessel can optionally be mxed with a bypass steam stream
52 before being introduced into the furnace | ower convection section 60. WO
2007/ 005473 PCT/ US2006/ 025208 -29 10078] Because the process of this
invention can result in significant re al (in the liquid phase 69 | eaving
the flash/separation vessel 56) of the coke- and tar-produci ng heavier

hydr ocar bon species, it b ossible to utilize ransfer i .
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(uncont am nat ekht foefdS cofbpdndinchaRidakan Fhe® tefurhdcdwi2dis iRaciss eeied. Wi th
end boiling points generally below about 315C (about 600F), which have
transfer | i ndhexbieemagéamppranehet suyg peins ssdisceadnction pf fceonbospendintgl

Provi si onal | icatigon Serial No. 60/555,282, filed March 22, 2004, the
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fl ash/ separation vessel 56 as a vapor is a function of the hydrocarbon
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pressure in the flash/separation vessel 56 and of the tenperature entering
the vessel 56. The tenperature of the hydrocarbon feedstock containing salt
and/or particulate matter entering the flash/separation vessel 56 is highly
dependent on the flue-gas tenperature-al-that point in the convection
section 28. This tenperature will vary as the furnace |oad is changed,
bei ng hi gher when the furnace is at full |oad, and | ower when the furnace
22 is at partial load. The flue- gas tenperature in the convection section

" tube banks 26AdME 44 are al so functions WD 2007/ 005473  PCT/ US2006/ 025208

. -30 of the ?@ta?@slt l3f %%_i ng that has occurred in the furnace 22. \Wen the

furnace 22 %aﬁ"eor lightly coked, heat transfer is inproved and the

flue-gas tenpperature at hat poi nt i orrespopndi ngl.y cool er than when the
furnace 22 15 hedviArgeesticdo. crarkiagt puBygaserbehperdiohia Ahizinige pinals al so
a function of th alfﬁ%[gm GRNSAHE LGhsed on the burners of the
furnace 22. [008?1 Ile %tﬁ:g’ presentssicﬁlégnt%l%n has been descri bed and
~illustrated by refer heatmgt saighdryidravatten fetaddskmeottsininghese anfl partdeudaey skil |
in the art will appreciate that, the invention |lepds itself to vayiations
not necessarily illusfadelelp poxlds; sheates hydgpcar %%Saﬁtoqkh@ﬂtmp’@géﬁkﬁ@@ shoul d

be nade solely to the ap atte Cl @i ms for purposes of determning the
true scope of the pregent |nven{|’on. -31 - CLAIMS What Is Cained Is: 1. A

process for cracking aptiyailgcaidian steasdahdok waat & hidghenéd hydobearbon
particulate matter, said process conprising: a. heating said hydrocarbon
feedst ock contai ni ng s&Astoghepnipingsalt apdparieylateMmatistinr ovi de a heat ed

i ocar bon e 9 pRAp M. P! Lthe, AL gl cr

salt and particul ate mattbednd dptiohsi®daddgd sfeamhy diflslakdparatioaedsdehck cont ai ni ng

~salt and particul atd? separating the hydrocarbon feedstock containing salt and particulate
matter into a vapor phase and a liquid phase, said liquid phase
comprising a sufficient portion of the hydrocarbon feedstock to
maintain salt and particulate matter in suspension;

e. removing the vapor phase from the flash/separation vessel;

f. cracking the vapor phase to produce an effluent comprising olefins;
and

g. partially desalting upstream of steps a) or b) said hydrocarbon
feedstock containing salt and particulate matter to an extent sufficient
to avoid at least one of: 1) deposition of salt and particulate matter, by
the feed upstream of the flash separation vessel; or 2) accumulation of

salt and particulate matter in said liquid phase at levels which interfere

with the subsequent intended use of said liquid phase.

2. The process of claim 1 wherein said partial desalting is carried out by a

centrifugal separator,

3. The process of claim 2 wherein said partial desalting is carried out in the

absence of an electrostatic charge.

4. The process of any of claims 2 or 3, wherein said centrifugal separator is a

cyclone separator comprising a tangential inlet, an upper outlet for removing a



matter and optionally added steamto a flash/separation vessel; d.
separating the hydrocarbon feedstock containing salt and particulate matter
into a vapor phase and a |iquid phase, said |liquid phase conprising a
sufficient portion of the hydrocarbon fé2dstock to mmintain salt and
particulate matter in suspension; e. renoving the vapor phase fromthe

- flash/ separation vessel; f. cracking the vapor phase to produce an effl uent
~conprising olefins; and g. partially desalting upstreamof steps a) or b)
~sai d hydr ocar bondesabiedi Srygedcathont airednn gerglalat lowad pettati foul remeovimg thottoms an

~extent sufficient_ .t.o.avoid at. |east one.of: deposition of salt and
~particul ate mat t & ,talﬂf}lg‘ﬁjf%r’?ﬂgﬂlgdz?{ﬁaﬁécél}ﬁ?%wa%%feb(ﬁ%%h separation vessel; or
2) accunul ation of salt and particulate matter in said |liquid phase at

| evel s whi cB, i nt ghé gfRessWiflclhimhPwhétomadiscttitonidted kb vied €o 8 dewateing tagildi d
phase. 2. The process of claim1l wherein said partial desalting is carried

“out by a centrifussaprateepratictlate mager from spidokaiesandisalil ai m 2 wherei n sai d
' partial desalting is carried out in the absence of an electrostatic charge.

' 4. The procegss ofyany of clains r._3 erein. said centrifugal separator
s aoye ofie: seplf Atest B B Sy Rirefu i Reticfad bSO FHER atERE: ) or
“renoving a -32- ggﬁgjlypé;nMQf}qmmBs_stream and a |l ower outlet for renoving
bottons containing water, salt and/or particulate natter bottonms. 5. The

process of claim4 wherein said bottons are renoved to a dewatering tank to
separate particullhe @rerest of any orh thaingeckdingr claims, sdietein gaidTpastipr drsakiing of

' claim5 wherein id rticul thercsis;treated tg.at least partially
. renove hydrocar bg qvegfes%Hgnﬁséﬁte%@wtﬁo ?‘?slld%aflte eor;?ragc t%lélaﬁ?rai ns, wherein

- sai d partial desalting renobves |less than about 90 wt % of said salt and/or
- particul ategnatt Fhe plocesHFUNYCES Slafths ANthr&lfghCh aivbiBredn biiEOptGHalOdesHifiag el n

' said partial desalting ) )
removes greater than about 25 wt% of said salt and/or particulate matter.

9. The process of any of claims 1 through 6, wherein said partial desalting
removes between 25 wt% and 90 wt% of said salt and/or particulate matter.

10.  The process of any of the preceding claims, wherein said partially desalted
hydrocarbon feedstock contains from about 0.01 to about 0.8 wt% salt and

particulate matter.

11.  The process of any of claims 1 through 9, wherein said partially desalted
hydrocarbon feedstock contains from about 0.1 to about 0.5 wt% salt and

particulate matter.

12.  The process of any of the preceding claims, which further comprises mixing

wash water with said hydrocarbon feedstock prior to said partial desalting.

13.  The process of claim 12 wherein said mixing is accomplished by adding said

wash water through a nozzle.

14.  The process of claim 12 wherein said mixing is accomplished by a mixing

valve.

15.  The process of any of the preceding claims, wherein steam is added at any step

or steps prior to step (e).



removes greater than about 25 wt % of said salt and/or particulate matter. 9.
The process of any of clains 1 through 6, wherein said partial desalting
renoves between 25 wt % and 90 wt % of said salt and/or particulate natter.
10. The process of any of the preceding3lains, wherein said partially
desalted hydrocarbon feedstock contains fromabout 0.01 to about 0.8 w %
salt and particulate matter. 11. The process of any of clainms 1 through 9,
wherein said partially desalted_ hydrocarbon feedstock contains from about
0.1 to aboutl60. 5The wreeest ohpay opthet preeadingeclpims; avhereip aftgihgepprapionsf sail any of

the brecedi ng ol AUaBeath ket BSH COMRF TRRS Y Py a0 URLSL 20 o2t

hydr ocar bon f eeds Iof to sai esa r'ocess of

clai m 12 wher ei ngsgidihgdiicaibog fécdlstacle B thelirfad pyasaddi ng said wash wat er
through a nozzle. 14. The process of claim 12 wherein said mxing is

acconplished by a mxing valve. 15. The process of _an%(t of the preceding
clai ns, wherdin Jheaxeqess afiaes obthegprgcasingnclaigys, sthepsn phposeperption of spid) . - 33

sai d ydr ocar bt P ERHEEh AReEh TH5 A PiboF pRuend MG b, TGRSR P01

2% of said hydr egidmpamnchbod $éedstock & ihfthd ligiid peged phase. 17. The process of
any of the preceding clains, wherein after separation of said hydrocarbon

feedstock into a vapor phase and a |iquid phase, at |east 5% of said

hydr ocar bon 18eeddhe®kodess oicleine 15, wgreinshegleam rgmprises spuperieated procassm 15,
wherein the steag%%&pprises sour or treated process steam 19. The process
of any of clains or 18, wherein the steamis superheated in the
convection section of the pyrolysis furnace. 20. The process of any of

clainms 15, 18, OThd$rocskesiny of2limBY 800 ¢8I WikteinftRestsiR éKsugRHealcdimthesal t
and particulate matter is mxed with a fluid in
convection section of the pyrolysis furnace.
20. The process of any of claims 15, 18, or 19, wherein said hydrocarbon

feedstock containing salt and particulate matter is mixed with a fluid in

addition to steam prior to step (e).

21.  The process of any of the preceding claims, wherein the hydrocarbon
feedstock containing salt and particulate matter comprises one or more of gas
oils, heating oil, diesel, hydrocrackate, Fischer-Tropsch liquids, distillate,
heavy gas oil, steam cracked gas oil and residues, crude oil, atmospheric
pipestill bottoms, vacuum pipestill streams including bottoms, heavy non-
virgin hydrocarbon streams from refineries, vacuum gas oils, low sulfur waxy

residue, heavy waxes, atmospheric residue, and heavy residue.

22.  The process of any of the preceding claims, wherein the hydrocarbon
feedstock containing salt and particulate matter further contains non-volatile

components.

23.  The process of any of the preceding claims, wherein the hydrocarbon
feedstock containing salt and particulate matter is heated by indirect contact
with flue gas in a first convection section tube bank of the pyrolysis furnace
before adding steam in step (b).

24.  The process of any of claims 1 through 22, wherein the hydrocarbon feedstock



addition to steamprior to step (e). 21. The process of any of the preceding
clains, wherein the hydrocarbon feedstock containing salt and particul ate

matter conprises one or nore of gas oils, heating oil, diesel,

hydr ocrackat e, Fischer-Tropsch |iquids:3firstillate, heavy gas oil, steam
cracked gas oil and residues, crude oil, atnospheric pipestill bottons,
vacuum pi pestill streans including bottons, heavy non- virgin hydrocarbon

streans fromrefineries, vacuumgas oils, |ow sulfur waxy residue, heavy

waxes, at nospher Pentpiaiigaial, andnprrivedaty master de beated by Tndirest gerted with &g of t he
di | ai ' h ) f K i ni | d
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process of any oftep(®. preceding clainms, wherein the hydrocarbon feedstock
containing salt and particulate matter is heated by indirect contact wth
flue gas in_a first convection section tube bank of the pyrolysis furnace

bef ore addi Ag st aenprasest ebagppf thesprequding eloines swhsrein e gimpsraipresofithe hr ough
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matter is heated Dby rndirect contac as in a second’convection

section tube bankbait 3156 FHOLOEFEFIC(abotit®B0 €0 Bfu1640°8.ep (c). 25. The process
of any of the preceding clains, wherein the tenperature of the hydrocarbon

feedstock containing salt and particulate matter in step (c) .is from about
315 to about6560&h¢ AEEAIs EOYod theeraeediudaims, whereihilie pressagdn sep ddhisof t he

Bbout 1380 kpa. ( SBSUERLErL ABEET IR Poalt s ok 200 RO 0T oy o e

precedi ng cl ai ns, wherein about 50 to about 98 percent of the hydrocarbon

feedst ock cont ai Thoagrerkd ofadly parthé pricadifg Whiimer wherein Bbdud&SOvaPsioupbase in
step (e). 28. The process of any of the preceding clains, wherein about 70
to about 95 per petsentail theBydrpenrbomfasdsiosleeanitining sell wndipartivglasamettenig

particul ate mattgryhS.qor phase in step (o).

28.  The process of any of the preceding claims, wherein about 70 to about 95
percent of the hydrocarbon feedstock containing salt and particulate matter is

in the vapor phase in step (e).

29.  The process of any of the preceding claims, wherein the vapor phase
temperature entering the radiant section of the pyrolysis furnace is from about

425 to about 705°C (about 800 to about 1300°F).

30.  The process of any of the preceding claims further comprising quenching the

effluent and recovering cracked product therefrom.

31. A process for cracking a hydrocarbon feedstock containing salt, said process
comprising:
a. heating said hydrocarbon feedstock containing salt to a first
temperature;
b. adding steam and/or water to the hydrocarbon feedstock containing
salt;
c. further heating the hydrocarbon feedstock containing salt to a second
temperature greater than the first temperature, said second temperature

being such that a sufficient portion of the hydrocarbon feedstock



in the vapor phase in step (e). 29. The process of any of the preceding
clains, wherein the vapor phase tenperature entering the radi ant section of
the pyrolysis furnace is fromabout 425 to about 705C (about 800 to about
1300F). 30. The process of any of the pteceding clainms further conprising
guenching the effluent and recovering cracked product therefrom 31. A
process for cracking a hydrocarbon feedstock containing salt, said process
conprising: a. heating said hydrocarbon feedstock containing salt to a first
tenperature; b. addi nepnéaiging salid/remaingtier theo lighis! iphdseodar momtdie ettt drk
containing salt; c. further heating the hydrocarbon feedstock containing
salt to a second teHﬁ@P%?ﬁPe greater than the first tenperature, said

second tenperature(, bebdidg SChydrb@ibonh febdstdki @ntailes balPR PHadiiephividsocar bon
feedstock -35- containing salt” remains in the liquid phase to maintain salt

in suspension; d. feeddng the hydrocarbon feedstock containing salt to a

fl ash/ separation vessel:; .e. separati t he rocarbon feedst ock containing
salt into a vapor Cpr%REal t_gel YRS q’%ﬂa_geg‘,is% i §OI gjsfeJlﬁégté’ BeY®E rich in
salt and said vapor phaseandeiinRgicpRataald Byliy pHeR! Biedrieh i $dIf and said €MOVi ng

t he vapor phase fromthe flash/'separation vessel; g. adding steamto the
vapor phase; h. crackvapgr phase baipgrsubttantielly depleteddf salt; section of a pyrolysis

furnace to roduce an effluent conprising,.olefjns, said ol ysis furnace
conpri si ng apr adi aﬁt @E@tﬂr@#ﬁ‘éﬁ@‘)&%ﬁ?ﬁ@?ﬂ@ﬁ@%?ﬁ%ﬁfona‘f?%ﬁ;. %arti ally

desal ting upst reamgpfacﬁqrggogeﬁﬂ t(pﬂhel%pcﬁ?h sdiydrocarbon feedstock containing
salt to an extent Sufficient to avoid at |éast one of

h. cracking the vapor phase in a radiant section of a pyrolysis furnace to
produce an effluent comprising olefins, said pyrolysis furnace
comprising a radiant section and a convection section; and

i. partially desalting upstream of steps a) or b) said hydrocarbon
feedstock containing salt to an extent sufficient to avoid at least one of:
1) deposition of salt by the feed upstream of the flash separation
vessel; or 2) accumulation of salt in said liquid phase at levels which

interfere with the subsequent intended use of said liquid phase.

32.  The process of claim 31 which further comprises mixing wash water with said

hydrocarbon hydrocarbon feedstock prior to said partial desalting.

33.  The process of any of claims 31 or 32 wherein said partial desalting is carried

out by a centrifugal separator.

34.  The process of any of claims 31 through 33 wherein said partial desalting is

carried out in the absence of an electrostatic charge.

35.  The process of any of claims 32 through 34 wherein said centrifugal separator
is a cyclone separator comprising a tangential inlet, an upper outlet for
removing a desalted hydrocarbon stream and a lower outlet for removing

bottoms containing water and salt.

36.  The process of claim 35 wherein said bottoms are removed to a dewatering

tank to separate particulate matter from said water and salt.



1) deposition of salt by the feed upstreamof the flash separation vessel;
or 2) accunulation of salt in said |liquid phase at levels which interfere
wi th the subsequent intended use of sald | i quid phase. 32. The process of
claim 31 which further conprises mxing 3&msh water with said hydr ocar bon
hydr ocar bon feedstock prior to said partial desalting. 33. The process of
any of clains 31 or 32 wherein said partial desalting is carried out by a

centrifugal separator 34. The process of any of clains 31 through 33
wherei n sai 3-par Theapragewsaofk arngmp glairggy 81 j thepughy 36 wherpdn spidametdal glesglfing

el ectrostatic ch&&ggﬁsﬁg m&gghﬂﬁ@gga@%ggmﬁggé of claims 32 through 34 wherein
said centrifugal ‘separator I's d Cyclone separator conprising a tangenti al
inlet, an upper outlet for renovi ng a desal ted hydrocarbon stream and a

| ower out | e38.f or Thie pmwekssgof hot b okimo Gt ahrougl 36 tadiersim daid apdrtial 3desalling
process of claim35 wherein said bottons are renoved to a dewatering tank
to separate partreamvasbsmabomﬁém/a%ﬁwa& and salt. -36- 37. The
process of any of clains 31 through 36, wherein said partial desalting
renoves | esggtha 5 [ tag 3 ﬁ%ﬁﬁ f
clainms 31 t%’ougﬂhggﬂgﬁgr%%%%@% d§€atﬁm%g11 3<'1I8és§fl e‘?‘;%g S%P vell?ll gg%},t?

about 25 wt % of Bwirecastedd feedBockdoatapsdems abaft O(Illatbniboﬁl).s t%ugh. 38, Wher ein
said partially desalted hydrocarbon feedstock contains from about 0.01 to
about 0.8 w% salt. 40. The process of clains 31 through 38, wherein_ said

part| ally dddaltBbe mgessr slamng Sdddrewsh S8nt é’i’hﬁemr%ﬁ‘ﬁl ametiallyo desaited apout

.S W% salt. hydrocarbon feedstock contains from about 0.1 to about 0.5 wt% salt.



