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WO 20071035210 PCTI US20061030415 -1 STEAM CRACKI NG OF H GH TAN CRUDES
FI ELD OF THE | NVENTI ON [ 0001] The invention relates to treatnment of crude

feedstock and crude fractions containing high Total Acid Nu (TAN) .
BACKGROUND ‘l‘ﬁz"PﬂE’%FNVENTl ON 10002] Conventional ly, cr gﬁtf%?@gﬁg@%gks are
subjected to refining treatnent incl uqi ng desal ting, atnospheric
distillation, vacuumdistillation, and other steps to separate out various
fractions, which are typically then subjected to further treatnent to yield
useful products. It is STEAMCRACKINGORHIGH TAN CRUDESCti ons such as

napht ha and gasoil as feeds to a steam cracker, where they are pyrolyzed to
et hyl ene, propyl ene, butyl enes, and other nol ecules which can be -

oligonerized (e.g., fromligbiri® of mas NYENGRENEr ol efins), polynerized
(e.g., polyethyl ene, pqupropylene%, and/or functionalized (e.g., acids,

al cohol s, al dd¥ffdbs he) mvication relatgs o Grogwpntcel emifs fecdpipeknand §Tudd t he crude
are obj ecti ongQknbEmpiaes HifPYotRHkid ReARE: (¥Qky effect one or nore of the

refining steps. The nature and concentration ” of these objectionable
conponents can affect the value of the crude. [0004] Naphthenic acid, a

generic nanme used for Orgal@A@Ké?tﬂMbﬁ%%MNﬁéﬁde oils, is highly
crude. e

obj ectionable in the refining o presence of such acids can
cause vari ous [(§02]b| eGsnvientionbity, cuide feedstoghs cue subjecisd rte irefiningr freatmdnt h r espect
to corrosion | RIRA . . ngd Ee : h ot tensive
treatments us?lfr(\;lé&g’ﬁtdfg-co ’r%glg H%d%‘iapﬁ'/‘g q7an o@éﬂg%%h%@%eﬁeg | ur gy

changes are $osspuetesst vatus feckions,00RE] afEotypiallictheh Nbjdoted to durtheAN, | s
Hi gh Tot al

consi dered a ge sgnr? of ldtuhe naj hcttshe iiézcaci d (i.(())nts nt _of a gsanple.
Aci.d Number (o o2, peld P! PR o i oo, TR Jsiie. 2 Pe BBRERE . Laes ¢ hat
do.) not have: hichlas agphtha aadbgeseihby bdsan 2 stediANracies, wisesthaedre ipyolyzed det er m ned
by ASTM net ho 64 and. takes the I ts of 3/gmail: for econony of
duscript 1 on ¢ ReTBRatPrgins hiare el s e oniT wiieh e oBesnier ot oot

(e.g., from light olefins to heavier olefins), polymerized (e.g., polyethylene,

polypropylene), and/or functionalized (e.g., acids, alcohols, aldehydes and the

like). _

[0003]  Certain components in the crude are objectionable because they can

negatively effect one or more of the refining steps. The nature and concentration

of these objectionable components can affect the value of the crude.

[0004]  Naphthenic acid, a generic name used for organic acids present in

crude oils, is highly objectionable in the refining of crude. The presence of such

acids can cause various problems in the refining process, particularly with respect

to corrosion of equipment such as towers and heat exchangers. = Extensive

) | treatments using anti-corrosion additives and/or expensive metatlurgy clianges are
sometimes required. ' -
[0005] Total Acid Number, or TAN, is considered a measure of the
naphthenic acid content of a sample. High Total Acid Number (TAN) crudes are
typically much Jess valuable than crudes that do not have high acid
concentrations. TAN, as used herein, is determined by ASTM method D-664 and
takes the units of mg KOH/gm oil; for economy of description the method of
measurement and units will not be repeated. '
[0006] = The primary effects of High TAN content in crudes or crude fractions




E

[0006] . The primary effects of Hi gh TAN content in crudes or crude
fractions WO 2007/035210 PCT/ US2006/ 030415 vy -2- on steam cracking include
i ncreased corrosion rates in the furnace facilities, inl I.pi.ng, upper
hal f of the"QeWE&EH %N section, and primary fractionakgrl%%%’{m?ég “due to
organic acids in the feed; increased corrosion rates and waste water
limtations in the recovery section dde to acidic byproducts (e.g., CQ2.

| ight organic acids) and specialty additives (e.g., phosphorus) added by
refineries to onrsbeaim drackifly incbmle niesdaged . cofforidn raidsl int thy sndea eilitiee inléti nked t o

I ncreased coking rates d..radi ant. tube damage | te cracking furnaces
fromrefineryR ’iuPﬁ’eéng?%té?ﬁogy%?h%?ecg%%@s".‘ﬂf’@bﬁ‘ffﬁo’?aﬁ"r}}bﬂ@) ‘i‘F hi gh TAN
crudes coul d E@om'bldadsifnewzceingfeaiegem@mmﬁltam bﬁﬂxﬁste@ﬁdwuinditﬁ@ﬁﬁ ﬁf crlﬁdes.
However, as the_su of crude dw, es,. it ecaone i nperative that the
af or ement i oned® H:fed%‘faﬁyﬁ? speiiog fye é%%ré‘gc l’m Hi&g & 2’_]F&ht HRSETIE] 26 )benef i ci al
if an efficienpfd @j%iiﬂt?sddmﬁf/ése%. l,goéﬁﬁ&ﬂgdad@fad b}, 16fetiBOtPHRBASBANY hi gh TAN
crudes coul d be devi sed. Jopo rrent conmercial processes typically run
crude t hr ough cerresism; fely addijverhave bpenclipkediodpaeased spkmgratgeandsediaar i ous
fractions, SUglheafinfgd@sRbdm fofadihd Alinacdd GomPlefft} ialstingt &l lraficer _
distillation) does not destroy a significant anount of TAN. The gasoil
fraction, anof§d®thers, nmay be subsequent|y steam cracked to yield |ight
olefins. A ba '097rratg{iﬂ%l asP UGDh AR Al REuia "HRY hhLale st @, Neutrali ze
the remaini ngd ac]i dity gnéra?‘?y [ gﬁfﬁ al ??)ﬁat [ %‘Rg%slhds sugﬁjfas‘eacet I c and
form c aci ds) abundancp ef etherdynee pbmwdesl Hewelgt s the [sqpdioaf dpidg dwindlesnit No.

1,953,353 tea Bk . el ag | G- a6i ds |ike
phznol s and ng%ﬁ%'&?%%’c aciﬂ%{sfhgg#?%%gﬁg%ﬁpfog{%stbﬁer eosfs‘?{ tqg&g&n%gfrper ature
treat ment of Hetwssbh BOOEn¢fevbuil 3a5€fficEnt FE0Rogtwboive 400Mpd whider -

at nospheric pres L il is adistillate that has
first been sﬁ%ﬁ%@[’% es?%ﬁéﬁ%?‘%ﬁc%?&%% ?iaegll‘ d sul fur dioxide. This
heat - soak tre008int Cuamsent bemmerbigeprossases $¥pamatlp myn arirdeathyaugle avkefrerener gy was

rel atively chgaRem blepants R R ults VRELSkSnd LRR LT BlsS BhdiohOTRE avol ded if

possi bl e.

pipestill step (i.e., distillation) does not destroy a significant amount of TAN. The
gasoil fraction, among others, may be subsequently steam cracked to yield light |
olefins. A basic material, such as an amine, may be injected to neufralize the
remaining acidity (generally light aliphatic acids such as acetic and formic acids)
in the steam cracked products. -
[0009]  U.S. Patent No. 1,953,353 teach treatment of a feedstock comprising
organic acids like phenols and naphthenic acids, or a distillate thereof, to a
_ temperature freatment of between 600°F (about 315°C) and 750°F (about 400°C)
) under atmospheric pressure, preferably wherein the oil is a distillate that has first
been subjected to a treatment with liguid sulfur dioxide. This heat-soak treatment
may have been satisfactory at a tirme when energy was relatively cheap, but
separate temperature treatments are to be avoided if possible.
[0010}] U.S. Patent No. 5,820,750 is also directed to removal of petroleum
acids from crudes by thermal treatment. The treatment comprises heating the feed
' to a temperature of at least 400°F (about 205°C), preferably at least 600°F (about
315°C) preferably up to 900°F (about 480°C) for a period of time sufficient to
reduce substantially TAN of the feed while constantly sweeping away inhibitors




[00101 U.S. Patent No. 5,820,750 is also directed to renoval of petroleum
acids fromcrudes by thernmal treatnent. The treatnent conprises heating the

feed to a ygmphakiy € of at |east 400F (about 205C), pprgksbaddbiisat | east
600F (about 315C) preferably up to 900F (about 480C) for a period of tine
sufficient to reduce substantially TAN.of the feed while constantly

sweepi ng away i nhibitors WO 2007/035210 PCTI US2006/ 030415 -3 i ndi genous or

fornmed during the deconposition, e.g., water vapor. According to the
patent, this prdgeeus qrdomst quing the dePeEpRAtionoe.g.cvelekawboR t AccomiiedtBove about 2,

in order to neducs: FN:rbsd RYSH B betshul RARARW#H TAN abdvE ekt 2.4z S-  Pat ent

No. . 5,891,325 relates to a process for reducing organic acids conprising
t hermal | 'y tr eardenty redupeT AN telgrels lsesdhanhewildi ng in a thermal reaction zone

conprising a i €8 of ' [ I 1: organic
aci ds contai nﬁé\déﬁﬁydﬁ%ségjragg{nﬁ?'r%%étll%gﬁerglhgg F\%%-pgogf?%?f? ﬂeé&ﬁé;% %t(,égél on
fraction, treatidsngomprizingcthermally triestih oc pettodonn fead tcomtaining incauthembal ze t he

or gani ¢ aci dsfr ﬁnd t hen bl. endi n t't}g tghgls-t.reat.ed VOl %#igl_e lg%/tﬂélocar bon
fraction wi t heRESHE COBPITHE & BRI oL PRER 1 R0ES BProditz 4 FURHEL (1 eat ment
is at Ft_ terrpﬁb@aﬁbewmb éﬁﬁgﬁng( hjnﬂbﬁaa&ﬁ%ﬁﬁbm aBd)an—&r&l_aﬁ]et)lllya?&ﬁl}aonTr eaL ment to
neutralize t Qrgani ¢ aci . ncludes the.use o ui t abl e ,sal.ts such as
CaO, Ca(OH) 2, %é%g%,‘eaﬁ’i‘ﬁj‘%ﬁﬁ@ﬁ%lg g@“"%ﬁﬁﬁ&&”é’? tp BWEZ@%?@%? aif§, 6, 086, 751
teaches to ][ledﬂtﬁ_ﬂleﬁ bRndiag e id-Seatdl \d)leﬁiwmﬁlmcalibl@ﬁ ﬁfillétffdievrv]iﬂy'ﬂﬁ WEOCESS
conprisin ashi.ng crude to renpye _ substantia all the t t herei n,
ol | oved 8y 2 VP ﬁ%ﬂm&a&ft?m-n& eﬁlﬂ?@iﬁﬂ&?@éﬁ%smmm?%ﬁc) to 800F
(about 4250) . (b6 28 CYtoR00PALBBt 49570)] Tahintit ISutraRROhE ORGMAE8SdANd

2004/ 0069686 are . djrected to upgradi ng of heavy petroleumoils that are
typi cal I'y not st g wse oy suitaplp sal iSH?*hvgq%aoeﬁia(ﬂwa@CG’g fOagPIsEh's. |t
utilizes pyrohjaldgg reactors operating under conditions that result in a
rapid distillation with coke formation, and is said to reduce TAN. The

process. conpti0%ds WS, B Rle- 0P85 7L feashes fofednep thenaphthemicaacid eomdentyt oy act with
the feedst ocKer Gy hidebss BenpARR! Masithy LA B MG bRy b @B t he ~heat

carrier, and &’egener_at I ng the heat carrier using a calcium coggound.
ater therein, followed by a thermal treatment in a reactor at 650°F (about 340°C)

to 800°F (about 425°C). ' c
[0013] U.S. Patent Application Nos. 2004/0069682 and 2004/0069686 are
directed to upgrading of heavy petroleum oils that a:e typically not suitable for
pipelining without the use of diluents. It utilizes pyrolytic reactors operating
under conditions that result in a rapid distillation with coke formation, and js said
to reduce TAN. The process. comprises introducing a particulate heat carrier to

) interact with the feedstock, separating the vapors of the product stream from the

) heat carrier, and regenerating the heat carrier using a calcium compound;'
[0014] The present inventors have surprisingly discovered that h1gh TAN
crudes and high TAN refinery cuts may be directly introduced into a steam
cracker pyrolysis unit without the necessity of a heat-soak treatment and/or
without the necessity of chemical treatment, to obtain a product from the steam

cracker that is significantly reduced in TAN.

SUMMARY OF THE INVENTION
[0015]  The invention is directed to a process comprising feeding high TAN




[ 0014] The present inventors have surprisingly discovered that high TAN
crudes and high TAN refinery cuts nmay be directly introduced into a steam
cracker pyrolysis unit without the necessity of a heat-soak treatnent and/or
wi t hout theW@aedss2ily of chem cal treatnment, to obtai RCEUSEEI415from t he
steam cracker that is significantly reduced in TAN. SUMVARY OF THE

| NVENTI ON [ 0015] The invention is diredtred to a process conprising feeding
hi gh TAN WD 2007/ 035210 PCT/ US2006/ 030415 -4 feedstreans to a steam
cracker, wher eiusRaRR1E iefin bR, \irch BaftBRAR AR PR iaseiiSLANt [l | ¥

converted to CO, 02, and | ow anounts | ower ar wel ght acids

(e.g., fornic substratially, copyesis éne, Can dndblowyamaymis of thyer nibkeeulfrsecighttr eam i s
preferably a Q&gpéqé‘l\lfgrﬁ'ﬁ(gsatcétﬁaﬁ @gﬂ%r L3 B 1yﬂ£ légiﬂs)or Thi Hd Hﬁfgedst ream
Vi ou

whi ch has pre been”’su b a refinery’process suc
distillation prfoaidyavidgh §4NdfeedsGiht confjrsingnoradet mohugh TAN &odstreamact ed to a

process conpri feedin feedstreamto the c t|on section of
a pyrolysis uni t t he

yer o umichise Bl Srebdnipdil b RER S ety TSRS
f eedst ream i nremdveasti. drum to drop out the heaviest fractlon (e.g. '
asphal t enes), fart her oces e -over heads from | ash drumin
t he radi ant sgﬁﬁg’o é-eé}w Bllﬁéﬁggg?ﬂtt% 10 40pyP985S LOMPYIS 'E]g]énbodl ment ,
the product. Mkwdma:ﬁltyahéc&memﬁ@emﬁ@mralﬁ Slysls \taR Qb pﬂihéﬁethé ncl udi ng

a

et hyl ene, propyl ene bulene and aliquid se conprising C5+ species.
The liquid prgeﬁﬁs(?tea%f"ﬂt’ﬁé fipg ithe W%m%ﬂaﬁ*%?lﬂr‘gp Bt 1 1ed in a

primary fraCth&Qi%&t'ﬂ%u&i%% E?héﬂteﬁésﬁ agd futH &, fg thVRfhbsds ABmtheam cr acked
napht ha fraction (| Cl0 species) an steam cracked gas oil fraction

(i~e., a boilfl @éhwd%émﬂoae’m WY o g., Cl0- C15/Cl7 species),
and a bOttonsllofﬂi'?Ct'Enacﬁ%ﬁé@bﬁﬂo&@ént,(theepmdﬁt lwldlé Bdro J@Egﬁnﬁée above about
550F e.g 5/ 17+ species). 100181 In a nore preferred enbodi nent, any

renai ni ng acﬂéi%nl’lﬂﬁest # vapep fhassHincluging, ethdeng, peopyleanthulenese @nd & iy by a basic
MRt er i Al pr efiBiaRirARg S NperiBN TR PloBhet 0B be/pyRily@iThfack i S0t i on near

the primary fractionator quench _zone and

preferably distilled in a primary fractionation step to yield an overheads
comprising steam-cracked naphtha fraction (i.e., C5-C10 species) and steam
cracked gas oil fraction (i.e., a boiling range of about 400°F to 550°F, e.g., C10-
C15/C17 species), and a bottoms fraction comprising tar (i.e., a boiling range of
above about 550°F, e.g., C15/17+ species). - '

[0018] In a more preferred embodiment, any remaining acids in the effluent
may be subsequently neutralized by a basic material, preferably an amine, and
more preferably by amine injection near the primary fractionator quench zone and

i prior to water condensation.

: ) [0019] It is an object of the present invention to avoid the refinery process and
attendant distillation step(s) and/or avoid separate heating steps such as a heat-
soak in the production of usefnl products from high TAN crudes, particularly
steam-cracking products such as olefins.

[0020]) It is also an object of the invention to provide a process for treating
high TAN crudes and refinery fractions while avoiding steps of adding materials
to the feed that require subsequent steps of separation.

[0021] These and other objects, features, and advantages will become
apparent as reference is made o the following detailed description, preferred




| prior to water condensation. J [0019] It is an object of the present
i nvention to avoid the refinery process and attendant distillation step(s)

and/ or avoi heati ng steps such as a heat- s roducti on
of useful pg’oéﬁ&?ﬂ; ?dreom hi gh TAN crudes, particul arl y%éﬂ{desghpr@%rﬁggkl ng

products such as olefins. [0020] It |s_5aI so an object of the invention to
provide a process for treating high TAN crudes and refinery fractions while
avoi ding steps of adding naterials to the feed that require subsequent
steps of separembodimenfsOaamplesT mubappendad daimer obj ects, features, and
advantages w Il beconme apparent as reference is nade to the foll ow ng
detail ed description, preferred WO 2007/ 035210 PCT/ US2006/ 030415 -5

enbodi ments, exanpl es, and appRRTAILED BESGRIPTIORN Al LED DESCRI PTI ON [ 0022]

According to t 'nventl are OVI d tg a steam
cracker (or otl H@Z!I *%th%‘?“%%@g?t‘{ﬁ%ﬁ&?ﬁ% gﬁ °Ehe

f eedst r eans arsaeamom\aearet e(dr tothef-Q@yrdlbiazs uﬁllﬂ)d WI&Wbﬁniﬂp]ﬂh&n@facﬁﬁr&M e acids

& step of | 11 dewiGE b PBHe foGR, Cu e el SkBRsl Gaohal t oncs,
a step o .l phal t enes,
after the feqglsdic,eaptid) g &aem@ﬁice@bmsm mianﬁ@nmaﬁamgrh &ep‘tdfon of the

st eam cr acker and priqgr to passing | east a portion of said feedatream
into the radi dlasbigeds &?d“&?a‘?h@ TWBII}@%S FRGh; s [aipliguesafter hey » st eam

cracker” as uggdsitaiGadibded ﬁh@a@edhﬂ%omcﬁo@&a%@fw sted® chack@@nd®l pyrol ysis
unit. Steam although opti onal Is typically added inter alia _to reduce

hydr ocar bon p@FlPli*ﬂﬂ’aﬁﬂ%%]e?séap?fm%%ﬁfﬂd(fﬁdﬁ@@@d@ﬁé@ reqigrt sechipofthe i ni ni ze
coke formati opyrolysishfief erred enmbodi ments the steam may be super heat ed, such
asy in the convectlon section of the pyrolysis unit, and/or the steam may be

sodr or t r ead¥d3lor o &Rastisrm fsianm crackerd) s fsed hprpiafaliodaonp mosreansally f eedst r eam
COMPr 1 SeS. | nafit s A0SR0 WA Giond i icitd Ik eislanf | having TAN

of greater than or equal 5, nNore preferab about 1.0 or higher, still
nmor e pref er abloyredise gydrgcagaog pmﬁplgqq@pure,y@pontrol rcsxdence time, and to minimize

coke formation. In preferred embodiments the steam may be superheated, such as
.in the convection section of the pyrolysis unit, and/or the steam may be sour or
treated process steam. . ‘

[0024] A preferred hydrocarbon feedstream comprises, in addition fto
naphthenic acids, crude with resid and having TAN of greater than or equal o 0.5,
more preferably about 1.0 or higher, still more preferably about 1.5 or higher, yet
still more preferably 2.0. ' -

[0025] In the case where the feed comprises crude or atmosphéric resids that
contain an appreciable amount of resid, the high TAN feed, after being preheated
in the convection section of a pyrolysis unit, is passed through a ﬂash drum to
drop out the heaviest fraction (e.g., substantially all the asphaltenes). The terms
"flash drum", "flash pot", "knock-out drum" and knock-out pbt-“ are used

\-_/’:

interchangeably herein; they are per se well-known in the art. In a preferred
embodiment, the composition of the vapor phase leaving the flash drum is
substantially the same as the composition of the vapor phase entering the flash
drum, and likewise the composition of the liquid phase leaving the flash drum is
substantially the same as the composition of the liquid phase entering the flash
drum, i.e., the separation in the flash drum consists essentially of a physical




still nmore preferably 2.0. [0025] In the case where the feed conprises crude
or atnospheric resids that contain an appreci able anount of resid, the high

TAN f eed, after g preheated in the convection segi.i f yroI ysi s
unit, is pa‘ggé?f P‘W@ugh a flash drumto drop out thei;%{é(g%@éof’ﬁffactlon

(e.g., substantially all the asphal ten_%s_). The terns "flash drunf, "flash
pot", "knock-out drunf and knock-out pot" are used mterchangeably her ei n;
they are per se well-known in the art; In a preferred emnbodinent, the
conposi ti on ofsepdretionapbthe tydhgheses bmteritignie drire. f | ash dr um is substantiall y the

same as the ¢ itiQn _of. t a er| flash drum and

| i kewi se the 3%& t Rregqrreaﬁ%sﬁ pg%&}“g&ﬁlﬁ%e ﬁ@’ % Bv8rumi s

fslubs':]an'éli al |y préviousiymbedtss def€ib&d OB, i Paternf Aﬁblﬁ:aﬂmrqmlﬁh@ﬁa@ert eri nlgl t hef
as r aw, S nin rum consists essentially o

a physi cal 2’9@899%@%2?@8%@34%% ?@8’2@@%’ B“%SE]B% ’éel"F’E % Uhe two phases

entering the Qb{pplitatxbﬁ)g&ﬁl NEI'JWI/OGSQTIQIHM%M:&?QS m05 1@/@31 Hﬁlﬁil&d M!air egration

with pyrolysis_units have previously been descrl U. S. Patent

Appl i cation Pdbi 7404: 1R b&s8 filedrern MeyPd 8204, %ﬂﬁéfﬁi@z?ﬂay(%dz%w 0004028,

and nore recenpsyi gy ﬁie@onl\%g@h'm' Pﬁ?sﬁ%rs*]%edm%zll@o@@%%hﬁd' ed February
28, 2005, 10/851, 486 21, 2004,
10/ 851, 878 fi tﬁb’dwﬁlhwﬂﬁd@éﬁﬂ 4ﬂ_50ﬁbéMa49?4 £@Q4ec]0/§$11 myﬁlzthHX(ﬁiA 10/ 851, 487

127 1 21 ot o g Bt 2 ) 2
11/ 134, 148 fi filed QutoperZs, E(ZHDHJIS%WBQ‘MSEMOB 14§ ZQOédlﬂiﬁ?tIQBéﬁleﬂgulYZ604
191550, 108 4 gl B it i, 10255, 7
filed July 8, 120076 fitadtThly8, 2108f Anm@dpm&mdarm&wwﬁe@tvﬁweaﬂgh@mflash pot
for purposes {%E &e?&ﬁﬁé’g&s gﬁ)ﬁ%ﬁhb@{%ﬁﬂ%ﬁﬁp@%‘g@ﬁy6%32':3?{ |nventors

6, 632, 351 as apor’/ separ a € presen
are aware, sm:'rvaptm(hqmdssepatWé Aoty asithe presshidneptopoenawme duttolepicecess hi gh TAN

crudes and fra% 8”ﬁer5t95¥eeﬁ’ffeﬁe}%§tt§%%?%Fﬁig{@@;%u%s%ﬁﬂ& Hstl%rL’&fon 10027] In

t he process JF A% présent ram pre era
as claimed in the present invention.

[0027] In the process of the present invention, the flash drum preferably
operates. at a temperature of between about 800°F (about 425°C) and about 850°F
(about 455°C). i
[0028] In 2 preferred embodiment, the invention is directed to a process for
cracking a hydrocarbon feedstock comprising crude including resid and
naphthenic acids, and having a TAN number of greater than or equal to about 0.5
) mg KOH/g oil, more preferably about 1.0 mg KOH/g oil or higher, still more
) preferably about 1.5 mg KOH/g oil or higher, yet still more preferably 2.0 mg
KOH/g oil, said process comprising heating said hydrocarbon feedstock in the
convection section of a pyrolysis unit to produce a vapor phase, preferably at a
temperature of about 1000°F to about 1200°F (about 540°C to about 650°C),
flashing said feedsiream to drop out the heaviest fraction(s) (e.g., asphaltenes),
and subsequently cracking said vapor phase in the radiant section of a pyrolysis
~ furnace, preferably at a temperature of about 1400°F (about 760°C) to about
1650°F (about 900°C), to produce an effluent comprising olefins and having a

reduced amount of naphthenic acids.




operates- at a tenperature of between about 800F (about 425C) and about 850F
(about 455C). [0028] In a preferred enbodi ment, the invention is directed to
a process |ng a hydrocar bon f eedst ock conpr, i ncl udi ng
resid and Rﬁ‘éﬁ“ﬂf’ﬁ%ﬁl c acids, and having a TAN nunber &’gr 2% 0261?5[ han or
equal to about 0.5 ng KOIJg oil, nore;, preferably about 1.0 ng KOH g oil or
hi gher, still nore preferably about 1.5 ng KOH g oil or higher, yet still
nore preferably 2.0 ? oil, said process conprising heating said

hydr ocar bon fe[@ﬁ&-ﬁlockAmqﬂlernE ormed fedsticm is e&gdﬂhmmchﬁwagwnd(ﬁrqmwlyumt to

d f OF to about
DO00F. (about” SBRRs St 6 £ Ry ot alC G2 EhE sl a0 6 our ¢ he
heavi est frachmg)KOﬂ/g éxkogmghaampﬂﬁaﬁrﬁﬁfubhf)aboutarﬁngKlﬁﬂguﬁnthghe@rmkl ng said

vapor phase in the on of a pyrolysis furnace, preferably at a
t enperat ure 01“1"0{58{5’%‘”"%’1’%& J8%%600) to about 1650F (about 900C), to

produce an ef fibosont q@ﬁﬁdﬁe@pﬂaﬁnedaﬁwaﬁn@ Ghd taveEntich i@ dirécddu6 @ groag@unt  of
napht heni ¢ aci ds 0 PCT/ 0S2QQ6/ 030415, 7 .[0029] Anot her

2Q07/ 0352
preferred fee&rtqr@m% °?@@&§W€%%%‘PFW‘P€ P‘é‘%\%%’ eipresidenpved, such

as by a refi ngaybdehResidubly renddVeld, RacH K%y %ﬁ%}gﬂgﬁf@ﬁn Q:Idlﬁbﬂ taFA} Mg KOH g
oil or higher, nore IBrefe'lr’,zli“’bl about 1. ol | or her, still nore

preferably 2. Gusher utowqu@Etg oil ﬂr&@%&orw@feabhéeb@ dhgent, the
invention is gidg gt&ﬁoﬁ BigherD S Gk e?eﬁ-ab?ji@kiﬁ@q{@}ﬂéy&ioé%ﬁgﬂﬂﬁ§eedStOCk

conpri sing napththenic aC| ere| reside as been previ y renoved
such as by a P@ﬂﬂ’ﬁﬁ@?ﬁyh%hﬁkﬁd hydrocgybgn Heedptagk i ﬂlANOH‘f'Fe'ilﬁ?e?ecBﬂﬂ ebdut 1.0 ny

KC]—I/g oil or hi gher,
stib nor e prg*rgi}é%l y 2 r&fh@J é]h%é g%f b rocess cgurr%ﬁg%g heati ng
d hydr ocar b¥9°F é(ed'mubé% Fl(abh@t ﬁ@?@&@b@hﬁ €),iaptionslly passipgriht ysi s unit to

produce a vap R @1t 1%%0 OF to about
1200F (about g%b%h%gﬁg%%?}%gg%ty&optldnag Q@Sﬁstﬁng&f &L a}eg f eedstream
t hrough- a f| aplieselinthe radiat s@bg@qg@mml}wscfumwm proferpblycat ¢ dgegeratshafe in t he
radiant secti gu0fsgheR Yt Fhohch Y6 M6 17869 GbAR! 950, b LRERS' & U e of

effluent comprising olefins. ,

[0031] In accordance with the process of the present invention, fhé high TAN

feedstock, with or without resid, is provided to the convection section of a

pyrolysis unit (e.g., steam cracking fumace) to vaporize at least a portion of the
high TAN feedstock. Subsequeni to the convection section, in the case where a
flash pot is used, the feedstock is then separated in said flash drum into a vapor
phase and a liquid phase comprising asphaltenes (if present in said feedstock).
The vapor phase, which should now contain substantially no asphaltenes, is feed
to the radiant section of a pyrolysis unit. The vapor phase is subsequently cracked

u

in the radiant section of the pyrolysis furmace to produce an effluent comprising
olefins. . '

[0032]  In apreferred emBodiment, any remaining acids in the effluent may be
neutralized downstream of the radiant section, preferably in the quench zone of
the primary fractionator overhead and prior to water condensation, by a basic
material, preferably an amine. More preferably, acids in the effluent. are
neutralized by amine injection at or near said quench zone. Caustic may be used

instead of amine. Another option, which may be combined with use of base or




. " about 1400F (about 760C) to about 1750F (about 950C), to produce an
effluent conprising olefins. [0031] In accordance with the process of the
pr esent inv‘%{}#oﬂﬂussﬁﬁ'e hi gh TAN feedstock, with or Wﬁﬂ?ﬁzoa%ﬁ]h% i's

-. provided to e convection section of a pyrolysis unit (€.g., Steam
cracking furnace) to vaporize at |east_g_portion of the high TAN feedstock.
Subsequent to the convection section, in the case where a flash pot is
used, the feedstock is then separated in said flash druminto a vapor phase
and a |iquid plessstc,d®trpwngsida dheampinliirge olbthe primayyr fastionator wverhead lireedst ock) .

The vapor phas ' ' t] no.asphal tenes, is
feed to the r%%&%pﬁﬁgéﬁ\}%&:o ﬁgf%ldlgj}%% . dfﬁ!érgg%ﬁglg' %ﬁsg S
subsequent | y cstamlesdsted] (suthrs dngleli stritilesastzelscrminfurd dfeferpiye ok wadiahitk it nace to
produce an effl uent corIFri si(p .ﬁllnef.i ns. .EOOﬁZ] In a preferred enbodi nent,
any remmini ng X1CHSPROROTHERS 205 ¢ Wil Yarpua sdgitivesh o 1t ¢ o) | zed downst ream of t he
radi ant secti o[oe3g)r ef Ehehbsyntiinvehtivn Med@hsides @ procddé for bRECKIAE 4 Hlah WAIN act i onat or
over head and p basi.c, material, preferably

ior t ter. condensati on, hy a .
an amine. Mor e{‘mpgﬁ%?\g{%? f“§§$t ‘Pr‘i‘aﬁ‘Wé"ee‘f’h‘%/ﬁJ’érﬁ’mﬁ?séd °ﬁé§9!ﬂlﬂbfq°§% by ami ne
injection at Opurh@vhichipoviles Radiant B andCAMISTieCgaBNd B obWe8Bbn éRdead Of
am ne. Anot her optjiaon, which may be conbined wth uyse of base or WO

2007/ 035210 PCHompusesiss myifiplebgnks_of heal gxehange tybes OPWEHBS ade the metal | urgy of

the primary fracti ghat OpreRiGdg okl sh TARScad I dSSEHATERES I (hcldfhgZ One wher e
wat er condensation occurs to acid-resistant  stainless steel (Such as duplex

st ai nl ess st ediesid and ngphthepiceacig) haging p TANuyaipe g attleasi Q-5 preferablut.Oous proporti ons
and/ or wi th VbR el 1.5 W6t nord RNy ZoCtoRbERARNLRY BB ON 8l SO provi des a
chss for cracklﬂn a high TAI(\}II I%%avyyZyarocar bon f5f eedst%ck in a furnace
wch is conpriydmearbgn feedstoglit section burners which provides radi ant heat
and hot flue gas agg a i £ Clch@d KRN RS %&Mbg' pl e banks of
heat exchange tubeggc_on%;rapés(aiﬂgg:lﬂ?%? Ere%eath?%g t he ﬁ]l( TAN Ii}leavy
hydr ocar bon f deafstodcwity waier to firmg wates-dioayy Aidroeshnmi®infe; aci ds) having a TAN
val ue of at |east {,5, : gTJ'Qii . 1ol still nore
preferably 2.0, to&?orntﬁégq%rg%tﬁgg%ﬁg helgt\%’ﬁ‘ﬁe@mﬁﬁtﬁ%h?@'ﬁmh@vy '
hydrocarbon or water-heavy hydrocarbon to form a mixture stream;

(d)  heating the mixture stream i a bank of heat exchange tubes by

indirect heat transfer with the hot flue gas to form a hot mixture stream;

(¢)  optionally controlling the temperature of the hot mixture stream
and/ot controlling the ratio of water to hydrocarbon by varying the flow rate of the
water and the flow rate of the primary dilution steam and/or varying the excess air
and/or by the use of auxiliary convection burners;

] ®H flashing the hot mixture stream in a flash drum to form a vapor
) phase and liquid phase and separating the vapor phase from the liquid phase;

() feeding the vapor phase into the convection section of the farnace
to be further heated by the hot flue gas from the radiant section of the furnace to
form a heated vapor phase; and

(h) feeding the heated vapor phase to the radiant section tubes of the
furnace wherein the hydrocarbons in the vapor phase thermally crack due to the
radiant heat.

[0034] In preferred embodiments, where steam is used, after the high TAN

feedstock is heated in the convection section of a pyrolysis unit to product a vapor




hydr ocar bon feedstock; (b) optionally m xing the preheated hi gh TAN heavy
hydr ocarbon feedstock with water to form a water-heavy hydrocarbon m xture;
(c) then injecting primary dilution steaminto the high TAN heavy

hydr ocar boNWV®200%ISHL - heavy hydrocarbon to form a ni xt BEEURMSEHS (d) heating
the m xture streamin a bank of heat re;échange tubes by indirect heat
transfer with the hot flue gas to forma hot m xture streanmy (e) optionally
controlling the tenperature of the hot m xture stream and/or controlling

the ratio of \fyﬁés@fandm&y&ﬁr&ﬁﬁ@hﬂﬂmmﬂmﬁﬁd&bﬁdﬂ@fﬁbﬁofyb:t@‘d&uf WeFedtolite water and
the flow rate of the prinmar %llutlon st eam and/ or var the éxcess air

and/ or by t he W@ Iéﬂ”%‘ﬂ%hllfﬁ 3 Virsk tmpsiaturo At ghoph a00sto 650° l%/{apowtllégm ng the hot
m xture stream,dd@3@0@@@&&&%%&9@9&1&&@9&@&3 i ?diﬁng phase and

separating the vapor phase fromthe ['iquid phase; e vapor
phase into thetcashwherehoit isdwaidio @f secpnd feamnra@ee, hﬁlebéhailmaidwﬁxst heat ed by

the hot flue %ﬁa%ﬁ? the radi ant section of the furnace to 'forma heated
vapor phase; ‘feedi ng the heated vapor phase to the radiant section

t ubes of the ?ﬂﬂa‘ihacbl mm&abmemhdimgtﬁrtb@eﬁﬂbmgfthﬂ pytvdysisamily swohase t hermal |y
crack due Lo HiSkgthellp 5y Wil IbE bl FEHBTRRSHTR, unre oL oo
of a pyrol ysi Butenes tht-l-cstqamcuhck&d mphthq)@nd €1~2+ m&kﬁm%bﬂpﬂ&gﬁﬁtﬁm%/ 030415
D PHeSS. a0, B e ok S5t s " ) b, S5 Sl Bl L0150 |
650F (about 1&dMdst such ai)resstthzﬂm% ptei‘erﬁbly(!bds thari M%,tmapfefdﬁﬁty Eﬁa tBatper heat ed
andl o sour oL oh! et RUSaR D RS Ml b b3 ASELETH LG AoRSRNR, | DTt ur e
ef§l uent of tfé&iSﬁb’Mb}i@ﬂSn TAN values!6f the fecdsirbin PilAive ¢ the TASIlied 6) . above,
comprises one g E:)ro crt%b?ameg tfl'gZJl tﬁe efﬂuento pC}ft{ug-nrne.tnor components, such as light

alkanes, aldehydes, acetylene, and the like, are also typically present. ,

[0036]  The preferred products are the olefins, principallty C2-C4 oleﬁﬁé. The

specifics of the products and how they are recovered (e.g., as overheads or
- bottoms from subsequent fractionators) may vary from plant to pl‘.';mt as would

understood by one of ordinary skill in the art. In a preferred embodimcn’f, the

effluent of the stcam cracker is separated into a vapor phase consisting essentially

of C2-C4 olefing, CO, and CO., and containing sﬁbstantially no aliphatic acids

and no C12+ naphthenic acids, and a liquid phase consisting essentially of steam-

cracked naphtha (SCN), steam-cracked gas oil (SCGO), tar, light aliphatic acids

(formic, acetic, propionic and butyric acids), and residual naphthenic acids (such

as less than 25%, preferably less than 20%, more preferably less than _'15%, still

more preferably less than 10%, of the C12+ naphthenic acids present in the

feedstream, based on TAN values of the feedstream relative to the TAN values of

the product obtained from the effluent). In a still more preferréd embodiment, this

liquid phase may be further separated, by for instance a primary fractionator at

o

about 560°C at atmospheric pressure, into an overhead fraction comprising SCN,
SCGO, and light aliphatic acids, and a bottoms fraction comprising tar and
residual C12+ naphthenic acids (such as less than 25%, preferably less than 20%,
more preferably less than 15%, still more preferably less than 10%, of the C12+




~ -
.

" products are the ol efins rinci pall
b Fedg 0y

but enes, C5+ steam cracked naphtha, and C 12+ steam cracked gas oil, along
wth CO @02, formc acid, acetic acid, with very small anount of higher
napt heni ¢ acids, such as less than 25% preferably | ess than 20% nore
preferably IMQOFARA0 150, still nore preferably | ess PRENSHOE04T t he

" naptbenic acids present in the feedstream based on TAN val ues of the

feedstreamrel ative to the TAN val ues. "8~ the product obtained fromthe
effluent. Qther m nor conponents, such as |ight al kanes, . al dehydes,

acetyl ene, and ghf¥gerdié 4dids pdsent M £ fdelitefa| Yaved RhIPNWaluds BPBE FeedfiRapr €f €1 1 ed
Ct:4 ol efins. The specifics of the
al

C2-
products and h&wWaedy by wlisy t@?ﬂ’%@.cb‘?b Bl fpgethp eflgenthr  bottons from
subsequent f razéo:;qpat Qf S0k eHBYAIMEIY the "I BEE MmprRes®d W&f@gﬂcﬂ agunder st ood

by one of ordinary skill in the art. In a preferred oodi nent, the

ef fluent of thebatehre cHiokel heayy sogaplatiled componends \campuisigh aghstagtigdsi st i ng
essentially - of - NS, t.alni stantially no
al i phatic aci dsa‘msgal}lt%%%%Pg%ﬁ%nggﬁﬂggﬁ%@éf32@%?1@;1&%@8@?01%5%5%% consi sting
essential | y of peferabiy 1651 awkstidl marp ipraikaat(SZH)  Thetteran¥sobstankislchngmats @if|  ( SCCO)

tar, light aliphatic_ aci form aceti.c. . propioni.¢c_and butyric acids),
and resi dual n%ﬁ’ﬁ?‘l fen gnegﬁzsl %Pgouflss hauzﬁ%?qugns%lr&hféﬁnﬁﬁ‘%&epﬁteéf“e‘frﬁ%w | ess than
20% nore pref ehizhlcg bedateriad bySfe ofbdrdinhry skill i the &t &r pstegsidreafSthe han 10% of
t he Cl2+ napht heni ¢ .aci ds pres in.the. feedstrea based ,on .TAN val ues of
t he feedstrean?ﬁe%elngtd?s\‘}fgmfr% tﬁgﬁ%ﬁst% frald S?mpli‘sﬁ’egﬁ%éfu‘g{fn%%%d fromthe
effluent). |n éagiples|ongor mofrofteam eeclkedigadiinaa tresidnbs, gas dils,Hehtthglpllase may be
further separated,. h r instance a primry.fractionator at about 560C at
at rﬁspheri c pr@%g‘ﬁlr g?,éseﬁ’g‘?’iﬁ’se&ﬁ’ %ﬁ’g’flﬁégg"qafea Tg H{S‘F‘?’%lf‘tﬂﬁ?%"é?\{m » SCEO, and
l'i ght al i phat i @stfRie(i 9irgiaRepiahd all tod RMhich MRS heOitocRRP WithbWGhd &de oIkt I esi dual

Cl12+ napht heni cids (ssych as |l ess than,25% preferably |ess than 20%
nor e preferablﬁ"’sﬁ@é’gy ar“ﬁa‘ﬂsﬁ € gfj o ?‘E’B‘Pﬁ@r%??s’l%mﬁ % of the

C12+ WO 2007/ Ostleitd) indliing5:0@6ka¢, Oxide) B6iling 26 aphiaNb Gas 6il dondthetRNt in the
feedstream based on TAN v Iueg of the feedstream rel atjvg to the TAN
val ues of the JFGRARVISIR S O9 RIRSHEPTR Fotinerisst VRCUUPORAS 94, PSAVE 8% nhodi nent s

the feedst ock g RRHISE onfntimdiddOwiltD hiphainess Hgddsitieric Ml hedvylrebidi@fy of heavy
non-volatile C((J)4's rgsq u%t gdrgignnlper Ial?c{ g&%)h lajlbrgsti uTat elld?ml'xture, all of which typicaily ‘
contain sufficient resid that the flash pot is used. In a preferred embodiment, the
flash pot is used with feeds comprising at least 5.0 wi% of non-volatiles
comprising asphaltenes (the term "pon-volatiles" being materials that are not
volatilized at the operating temperature of the flash pot). In a preferred
embodiment, the flash pot is not used with feeds comprising less than about 0.1
wit% non-volatiles comprising asphaltenes. In cases where the feed comprises less
, ) than 5.0 wit% non-volatiles comprisiﬁg asphaltenes, it is preferred that the feed be
diluted so that the feed contains less than about (.1 wt% non-volatiles comprising
asphaitenes so that asphaltenes (or other components of the non-volatile fraction)
do not create problems in the lines. In another preferred embodiment, the
feedstream has been distilled or fractionated or is otherwise obtained from a
refinery pipestill with less than 0.1 wi% asphaltenes, in which case the process of
the invention does not require the use of a flash drum and the feedstream may be
fed directly into the radiant section, after being preheated in the convection

section, to be cracked.




anounts of asphaltenes and having TAN of at least 0.5, preferably 1.0, nore
préferably 1.5, and still nore preferably 2.0. The term "substantial anbunts
of asphal tenes"” neans anmounts that cause fouling in the lines of the steam
cracker, wWWDEKI®3R1be det ernmi ned by one of ordinary kirfusesosbdie art in
possession of the present disclosure. Such feedstock could conprise, by way
of non-limting exanples, one or norgtef steam cracked gas oil and

residues, gas oils, heating oil, jet fuel, diesel, kerosene, gasoline,
refonnate, raf.fjnate refor te, natural asollne -distill virgin

napht ha, al | IS’P éj/n ?%@g&@g %Igtlm?ﬁfs piRprises b ﬁﬁﬂngﬁgavyf | ash pot,

and al so CrUd@dﬁichrboﬁfdetﬂ%bmﬁn@igﬁﬂﬁgh TANeht@IoF at M SN pefeRBRL I || streans

i ncl udi ng bottons orange naphtha to gas oil ‘condensates, heavy

d |
non-virgi n hyk? d’é@rh&gg‘ﬁf? &Iesa%‘gigh% ¢res-P sad jhigher; \F‘KCEFQPRSQ&QDIE?SMS heavy gas
oi |, naphtha iapi A RS hyaxbmﬁﬁﬂ%é @dﬁ@&m@&é&ﬁép Bes | 39%\,%& Gnitheavy

reS|d|um C4" s/ residue adm xture, and naphtha residu xture all of

whi ch typi calthixingdbmbested hearty hydtoearbon with ﬂmﬁﬁatfonnrmnﬁxtus,rﬂqahngt‘rs used. In a

preferred e |ng at Ieast
5.0 wt % of gtc))r?g‘hﬂ%atl ‘%p°‘g‘lh%$°|h"é‘?%té‘q%§6ﬁﬁﬁ ene mf%ﬁl%q@er m noﬁ vol atil es"
bei ng mat er i abized ath me diemyt hydvoghrhitn lin zerrdagcet wish apdeaatt omgsdeeteder at ur e of

the flash pot f ot nt used with
feeds conpri so)rpﬁr LIF@ aﬁf%ggmfe%g%i&ér\%qx} egleg{r?ﬁ\%{na@f tF P gﬁ%{ i ng

asphal t enes. thamaawskjsirumombctfm tHeamigttucmisyiiashed b) p&murebﬁﬂm flask) (Mt %

non-vol atil e con a8 p{& hten ferred that .t feed be
diluted so tHEPPY fétﬁ Eon gl %vgrﬁee%féﬁ‘irﬂ% agﬁlﬁm EJQWWFP& "ol atil es
compri si ng @s:pditahdmﬁﬁse and febitiig sakiplapdrtphiase so 4 pyrolgsifianit. Ckheiflnideah s of t he

non-vol atil e J not .create problens in the lines. |In another
preferred en‘BBB ﬂgy&?ﬁgjonf’ﬁ‘gﬁgrtream has been distilled or fractionated or

i s otherw se[@i3bpi n&fla mbRPreferredeiibbdifngntpihp etsp bfﬂmmngtvﬁtﬁmﬁstotfeﬁm 0.1 wt%
rocess,.of _.the invent, not require

asphal tenes, in, which case_the 0,

e o 0r > aimpialihe Gyt B 4o (PRt hodyraste vt Sfhef B80T i ot he
r adi ﬁné sect bxﬂiﬁlt:}lﬂﬁw obﬂ’tdﬂ@ls@ﬁ(ﬁlli]%&&/ cafh ih fthel ddfivestivive@etion| msdes&ib&c]! on, Ejo be
cracked. WO 2007/ 035210 PCTI UsS2006/ Q3041 003 referre
enbod: ment , - PAEEARYASS) dEmiPFcBoEH P St o thb radienf s

where it is cracked.

[0040] In a more preferred embodiment, the high TAN hydrocarbon feedstock
is heated in a first convection section tube bank of the pyrolysis furnace before
mixing with steam and/or fluid, and after mixing with steam and/or fluid is again

heated in a second convection section tube bank of the pyrolysis firnace. Note
that heating of the high TAN hydrocarbon feedstock in the convecﬁun section is
) by indirect contact with flue gas, e.g., the high TAN hydrocarbon fegd‘stoc’k is
passed in tubes through the convection section,
[0041] In the case where a fluid is mixed with the hydrocarbon feedstock,'
with our without steam, in a still more preferred embodiment the mixture
comprises from about 2 to about 75 wt % of the heated mixture in the convection -
section (based on the high TAN heavy hydrocarbon feedstock, fluid, and optional
steam).
[0042])  Another preferred embodiment is explained as follows. When using a
flash drum to separate the lighter volatile hydrocarbon as vapor phase from the
heavy non-volatile hydrocarbon as liquid phase, the flash stream entering typical




hydr ocar bon feedstock conprising a high TAN content of at |east 0.5,
preferably 1.0 and higher, or 1.5 and higher, or 2.0 and higher; the
process conprising heating said heavy hydrocarbon in the convection section
of a pyrol y®PD20q7883210 i xi ng t he heated heavy hydr ocaPbomswnédsofisui d to form
a mxture, flashing the mxture to forma vapor phase and a |iquid phase,
and varying the amount of fluid m xedi2M th the heavy hydrocarbon in
accordance with at | east one selected operating paranmeter of the process,
preferably selected f a) the tenperature of , the_heayy hydrocarbon
before the m SPRHeRH @Iﬁ% usyglly cgfpdses ayapr nhpsg “fqhgéqlﬁf {89 1onr e per at ur e

of the flash; vodiilehly@btdrifin@ombonits) diitriinetl £ fine BopRIGEBSOKHI| Fmish t he fl ue
gas of the furnace; and feed%}gﬁg sai d vapar phase to a .pyrolysis unit. The
fluid can beflgwl regime Hy duseust floW weinigafias droplstsRempNsing nemelatie ef er r ed

enbodi ment , t fgHtiRRdRim M rd Snithitdd fd Wedvabor HIRkEN willcHTis B4 Fo1igurs in the

convection sectionof a (ioyrol ysis unit either before, ~simultaneously, or.

after al so adlydrecathoasiand eptiorrdly séeaie clni o prefemed pwhodiment @& dloy pioesds herein -

el sewhere), | - O ive eam. B section
where it is c‘ri%g mélgtb%coﬁlginﬁﬁfﬁ%a m@?%@f@oéﬁ%@hﬂ%%g%aﬁ@@%& hi gh TAN
hydr ocar bon f &emisthe cvolatiles hjveerexbdn ivaper ini thet flash rines tis ercampdishednby ube bank of
t he pyrolysis_ f e X ] Lth ste Jor. f1 Ui and after

m xing with sfoena%%ﬂgﬁgrf%r;%ﬁﬁ géqfs}%glél i ghe%ﬁ?@? ﬁéyagg'éaceo%ﬂ&d% Ruection
section tube sigmficapfly trhengsy the lssperation of macwlatiNaing volatile hydreebang irof t he hi gh
TAN hydr ocar bgn 4 eedst o kN _the vect i cl] i by. i.ndi,y ect contact
with flue gas@eg.a%., hg#%fsﬁe%ﬁqc%% rﬁl&egfr’jg%aﬁ?a&gg oC boln)s_feed%tgggsed i n tubes
t-_h1t>ough t he clowingct higin TANGbhtent.of pOR4sd [0.5] preferadlyche endihighee, & .5 madd i s ni xed
Wit

preforrod ontOBRRRC- RE e Pd PO el aniaan sttt S 75wt 9% of

the heated mcohtteton Bectite of @nsteani tracking éizhdce o (vapsizel aoportidie ofitigh TAN heavy

embodi ment 1 SoBREFE AL st i PSS SoER s i AP SORPAFARPS Separ at ot he

| i ght.er vol atvolailehaiicradbb G valstily apdrocapivasepbr; optidnbldy withawsmn@e- vol atile

hydrocarbon, as | b Qi Sl 1388 the Sntacho sedhdniaviog A nor hoW vittBhrdl o
first flow direction, treating the mist stream to coalesce the liquid droplets, the
treating comprising first reducing the flow velocity followed by changing the flow
direction, separating at least a portion of the liquid 'droplets from the vapor in a
flash drum to form a vapor phase and a liquid phase, and feeding the vapor phase
to the thermal cracking fumace. In a preferred embodiment, the treating of the
mist flow comprises reducing the flow velocity of the mist stream, such as by at

' ) least 40%, or such as to less than 60 feet/second (18 m/s). In another preferred
embodiment, the mist stream flow velocity is reduced and then is subjected to at
least oné centrifugal force, such that the liquid droplets coalesce, and/or the mist
stream can be subjected fo at least one change in its flow direction, such as by
flow through a path that comprises at least one bend, and/or the mist stream can be
subjected to at least one expander.
[0043] The preseﬁt invention also provides a process for cracking high TAN
hydrocarbon feed according to the invention in a furnace, the furnace comprising
a radiant section comprising burners that generate radiant heat and hot flue gas,

and a convection section comprising heat exchange tubes, the process comprising:




“-WD 2007/ 035210 PCT/ US2006/ 030415 -12 conventional flash druns usually

" conprises a vapor phase with liquid (the non- volatile hydrocarbon

conponents) entrained as fine droplets referred to as a "mst flow'.regine.

. I'n this m stW@PEHIBEYi me, fine droplets conprising nonPCOUSN/BMIHEaVY
“hydrocarbons are entrained in the vapor phase, which is the volatile

hydr ocarbons and optionally steam |n-d3preferred enbodi nent of the process

according to the invention, effective renoval of non-volatile hydrocarbon

liquid fromt vol at i | rogar vapor in the flash drumi,s:

acconpl i shed b{j]‘?pﬁeg‘ﬁ%ﬁtﬁengy‘g % oﬁq‘%ﬁilgt of BiPange Gibge 1 theSonvegtion | ar 1 ow’
relgi meI anﬂ geruwn' 'oﬂygﬁdﬁdctmtdmllnﬁmh " 8 hoiflueSaPR6ME hedadiant ésmnnb&gl atile aﬂd
vol ati |l e hydrocarhons_in e rum In this eferr embodi nent, the
heavy hydrocarmfeﬂgﬂfE&B@fﬂ&f&&i@a@ﬁﬁlﬁgwsterh?gwemﬁea&%ﬁ{%mﬂ). bPaEgsst 0. 5,
preferably 1. Ougnddifg gifition sim do the prékbated F@DH a se@bndaphtgand fitinG@Es and

~ optionally conpri si n%egt ea heated in the convection section of a

IS pre V :
st eam cr acki ngm#xﬂﬁffhe( fta_BDS/_ cf?qdz@lx?‘b@rlie%ﬁfcbﬁfngﬁ fubes %@B@B‘_{ﬁéﬁ%d forma
m st stream C%{ﬁ%w&ﬂﬁhﬁﬁéﬂ%&t&tﬂ%'ﬁ%ﬂﬂe%ﬁm Rridhlth FGmDy dr ocar bon

in volatile hydrocafbon vapor, optionally Wth steam the mst stream upon

| eavi ng the ' cobestedtieeshmixtere; and (dhfaefine bt hoated edominpae de itheyradiant 2 fir st
1 ow di 1 ecti Ofeeoh Gelemb Garilatlon S XM @fe?(?gﬁvaﬁ@gﬁsogbgﬁ/ﬁl Ubhglr P! ets,

the treating conprising . educing the TT owed by
changi ng t he ftb fwm pidduetst wharein hereatentini by issaddédsingn amoputraf fiom abfleasthe | i qui d

droplets from v, had | - ) -'Qﬂgfﬁgnd aliquid
phase, and feeagg%gl/‘??ﬁgo\?g’pmggedﬁﬁav%g&aﬁaﬁég?%% ﬁgéﬁe%gt;g%eng furnace. In a
pr"?f erred enbotpneoptiondl frethe caseof faggstofamis wdthoutiresid 4ufl osquiredhipithesrase ofeduci ng t he
fle

w vel oci ty Lofthe o ream such as by at |east 40% or such as to
| ess than 60 ff%g#sec%%%s% ms). In another preferred enbodinent, the

m st stream f [[@044) el Vet tapother prftmed denghodintehtenis ias pewbisefirectadkinga | east one
centrifugal forece. .suc he.li qui | et s a| £ .. [Qr the m st
%g&ﬁmbo q e‘éspc’%f{ C%ﬁng%ssufg Hﬂ‘sﬁ géP%Hlﬂ%'acfdgt %h%?a%{%%irﬁye tion, such

stream can be subjecte 0 at one’ Cffange i n i '
as by flow t MAdghatdegst D), tridofurthe nppmpdsine adn-tobaid componéagnitheluding/ or t he i st

stream can be u%{/ect d.to_at |east..one expander.. [.004; h esent -

hvent] onal SSUEPRT GBeung pller ERpEHRE O RARG Rl rpRion il °C "
to a first temperature; (b) adding steam to the hydrocarbon feedstock; (c) further )
heating the hydrocarbon feedstock to a second temperature greater than the first
temperature, said second temperature being such that a sufficient portion, such as

at Jeast 2 wt %, or 5 wt %, of the hydrocarbon feedstock remains in the liquid
phase to maintain salt and/or particulate matter in suspension; (d) feeding the
hydrocarbon feedstock to a flash/separation vessel; (¢) separating thé hydrocarbon
' ) feedstock into a vapor phase and a liguid phase, said liquid phase bemg rich in
non-volatile components and said vapor phase being substantially depiéfed of non-
volatile components; (f) removing the vapor phase from the ﬂash/separéﬁon
vessel; (g) adding steam to the vapor phase; and (h) cracking the vapor phase in a
radiant section of a pyrolysis furnace to produce an effluent comprising olefins,
said pyrolysis firnace comprising a radiant section and a convection section.
[0045] Of course, the numerous embodiments recited above, whether
preferred or not, may be combined in countless ways as would be recognized by
one of ordinary skill in the art in possession of the present disclosure. Thus, for

instance, it goes without saying that the process recited in the previous paragraph




hydr ocar bon feed according to the invention in a furnace, the furnace
conprising a radiant section conprising burners that generate radi ant heat
and hot flue gas, and a convection section conprising heat exchange tubes,

t he procesa¥WiHIHEONng: WO 2007/ 035210 PCT/ US2006/ 030daBUS2606830815) pr eheat i ng
t he hydrocarbon feed in heat exchange tubes in the convection section by

i ndirect heat exchange with the hot fdlde gas fromthe radi ant section to
provi de preheated feed; (b) adding water to the preheated feed in a first

sparger and adding dilution.steamto the eheated feed,in second sparger
to forma feetfR® (Jreatmept.§¥ ¢rude paying é’HpFﬁ%ﬁ‘ﬁﬁF%ﬁ\eﬁ%é%?%(change t ubes
in the convecit@used &lstdp® (b) Bd/driTgh mBHe sb@df plotaséamt, W th hot flue gas from
the radi ant section to %rm a heated feed m xture; and, (d) feeding the

heated feed ni04Qlre digvillibe fyrth; appreciated by thy samp ekillsd artisge N RPS¥8R bon in t he

heated feed rdpehbipfestt disRE@ kHal sRhGEK Wtaild BF bbkdtinD cORESS m ein the
water in (b) is agded in an anount of from at 1eas about 1% to 100% based

on wat er and deiarinitied hy sefeenes Byervadn dhihe Symeary aad el Prscrintiap aboyeopt i onal i n
the case of [@GHS XA tiloh/OH bishéit | hbrd Mln Bili offbrinintalih, CERRICT

feedstreans wth resid. 41 Yet another preferre T odi ment is a process
for cracki ng canditiguir meaboueted aeprsfeoedk swhpsi @) thy pressind in theptadinetni ¢ aci ds,

char act ef | 2 cbionds pl il b 86575 (Dubur PRI cb4{ablgho GO B9 non-vol atile

conponents inc i salt and/or particu conpri : (a)

heati ng sai d thy ttmpemiuicoof the egiot pbdse ettoring the ratiant sseper of the @yrolysis addi ng st eam
to the hydrogarbon feed K: (¢ H%a(tl e ‘bon feedstock
to a second tqg'ﬁpeer%1?3565&1%5'?%&%]’&“%#8%5%I%gl{*giorst botqg‘rtr%ef'g? ?2&2@ id second
teﬁper at ure laed (o) psafartbly At 50 ©ISTWOb.ondre prefdrabbngbosGhtoabout &0 viteast 2 wt %
or5

w % of,,t hy. ban feedstock.rremains in the Liqui phase to
mai ntai n sal tA”ao e&“%iﬁﬁ%@f"&?@"%ﬁ ?Sgoeril%msuesB%’ﬁ%P% ?E'J?eé?ﬁl ﬁeiaes%i ng the

hydr ocar bon tlemidifwek to a fl ash/ separation vessel; (e) separating the

hydr ocarbon feedstock into a vapor phase and a |iquid phase, said liquid
phase being rich in non-volatile conponents and said vapor phase being
subst.anti al | Expeefmeptabd of non- vol atile conponents; (f) renoving-the vapor -

pnase 11 om ik 250 By R EaE o M A e SR ub® VPO
and provide a comparison with other methods and the products produced :
. -therefrom. Numerous modifications and variations are possible and it is to be
understood that within the scope of the appended claims, the invention may be
practiced otherwise than as specifically described herein.
[0048] The lab properties of the feeds used in the cracking experiments are
listed in Table 1, along with distribution of TAN in the products obtained using a

) ‘ process according to the invention.




* radiant section of a pyrolysis furnace to produce an effluent conprising
olefins, said pyrolysis furnace conprising a radiant section-and a
convection-sectlon [ 00451 OF course, the nunerous enbodi nents recited
above, whetH@&r%7BH&Werred or not, may be conbined in EETMSI6EB4AYs as woul d
be recogni zed by one of ordlnary skill in the art in possession of the
present disclosure. Thus, for instandé- it goes w thout saying that the
process recited in the previous par agraph WO 2007/ 035210 PCT/ US2006/ 030415
14 concerning treatnent of crude having salt and/or particul ates therein,
that the st LE edrdedd Propeies (b) and/ or (g])Diewiyﬁﬁms)MAmP/.;)processs st eam
[0046] It wi IFee@ EexemtpleN€r  appr ¢cupPed AN e Tae [SKBTNISd [ ar Gagan|i n
possessi on |[of the present di s¢l osure |t hat, | mktiheUdbiserial |(Badcepper ating
condi tions NEL,IERRFE @) M ned gg [GIoCT|NGE T Ntyglr i T4 0 e—gm'rgmry and
Det ai | Descrlptlon above, or e exanpl es |bel ow, jor with t han

routine exp 4T OTT, T,E,rltd mTgitizons e~ Leu ferred, such
as: (a) the 05&6@ rm—the |a4§§1iggg :c}lolul :—gyp ef 3 by out 275 to
about 1380 K 40 to 20D pS|a) F% th tenperatU' P vapor.

95T

phase enteri See EL D' referably
from about 301 {6 preferably
810001029, e high TAN |
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products prd
possi bl e an
clainms, the
described h
cracki ng experinments are
in the products obtained using a process according to the invention.
2007/ 035210 POFSS2THE cO@OFdeds in examples (1) through (9) were fractionated to

produce a cut simulating the vapor fraction that exits the overhead of a flash drum
according to the preferred embodiment of the invention. The VGO (Vi acuum Gas
Oil) of Examples (10-1 1) were obtained from a refinery pipestill.

rstood fhat within $the scope of the
MGG on may be |diullcti ceB.5bt her@Pse|thdh as| spééifilcal ly
pVEIGh(11) 0048] The ||&ullpr opehHles o5t he ferds |lused?in |t he

listed in Table 1, along with distribution of TAN

)

appended

[0050]  Operating conditions in the steam cracking pilot unit reactor are given

in Tables 2 and 3, below.
Table 2. Operating Conditions using He diluent (Examples 1-6) _ _

Feed Name Bunga Kekwa (1) | Topacio (2) | Duri (3) | Zafiro (4) Zaﬁro (5). | Zafiro (6)
“) Preheater temp, °C 600 600 600 600 600 600

Reactor temp, °C 804. 780 740 | 790 760 735
Reactor pres, kPpag 110 50 50 50 50 50
Severity C;H/CH, 147 1.24 1.62 1.26 '1.52 - 1.68




-15 TABLE 1. Feed Properties Distribution of TAN Feed (exanple) Cut (F) TAN

OH BTMS GAS

12 15 73 Tq acio 2 68-1000 1.10 35 5 60 Dur
Zafiro (4) 682WEHH. 59 22 7 70 {

Distillate Distillate (Bal ance)

Bunga Kekwa (1) 68-1000 0. 13
(3) 68-1000 1.82 28 13 59
Zafiro (5) 68-1000PETHG200@384152 Zafiro

(6) 68-1000 0.59 31 18 50 Zafiro (7) 68-1000 0.70 23 20 56 Zafiro (8)
68-1000 0.70 22 9 69 Doba/ NW8 admi x -(6y 68-1000 2.21 26 16 58 9 VGO 10 Ful |

0.51 29 16 54 VGO 11 Full 0.51 25 9 67

[_0049] The crude feeds in exanples

fractid

wer e oLtH:gh
st eam arackl

tenp. - @

1.26 1.572°T.

1) thr (9 Bkdas AF TR0 t—sTrotat T g the—vapor

‘o gPL?%aB% ?%pf}l%ﬁggtcé ove?%}géa%&c])ff(ﬁlge W%’%@?Fﬁrﬁi accordi ng tg t he D’gferred
enbodi nent Xeed Niwee i nvenfifiom(7) Thafite(8)( VabelaiRVWHE) (VEY (18) | Ex¥apkds ([L0- 11)

i rosraTefd T ' T TORGOT—Oterat i nogrecondit+ons] i n t he

R 1Ot ni T eadtor e given n Tabl O 2 hnd 3% el ol Tabl
2. Oper|Repatggte@ontfi t i ops U9 ng [He 810l uent (EX®npl ed 188 Feed N&fre Bupga
Kekwa (ﬁac?&dﬁm 2y Dadzg 37 [Zaf {30 (#) Zaidgro (9 3¢ 17 p (B)i5p Prefeat er

L 600 600 600 _6p0 600. 640 ctor tenp  C 804 7801 740 790 760 735

React or] Sg¥eety CH#GHyg 110 36450 |50 B89 50{ Sevkfity C3HETEH4] 1. 4114, 24 1. 62

68 WD Z00/7 035210 PCITUSZ0067 030415 -16 Tabl e 3. Cperating

| es 7-112 Feed Nane Zafiro (7) Zafiro

Condi ti ons .usi ng steam di] uent (Exanp
(8) Doba/ N8 [905]

V56 Epg}lyle\(/@@ (@)J_Wyre run through a steam cracker pilot unit using
helium as diluent. Examples (7-11) were run through a steam cracker pilot unit
using steam as diluent. The ratio of propylene to methane, measured in the
effluent by GC, is used as a measure of reaction severity.

[0052] Bunga Kekwa crude, having a relatively low TAN, was selected as a
base case feed for comparison against the crudes run using He diluent. Topacio
crude and Duri crude were selected to evaluate TAN distribution as a function of
feed TAN with He diluent. Zafiro crude was selected to evalvate TAN
distribution as a finction of furmace severity and diluent - helium in Examples (4-
6) vs steam in Examples (7-8). Doba/NWS (50/50wt mix), having a relatively
high feed TAN of 2.1, was selected to evaluate TAN distribution at a high feed
TAN level using steam diluent. VGO (Vacuum Gas Oil), a current commercial
feed typically ran admixed, was selected as a comparison and also used to
compare the distribution of TAN in Tar between a small-scale pilot unit and a
commercial unit.

[0053] Feeds were introduced at normal unit feed rates (60 g/hr using He
diluent and 2 lbs/hr using steam cofeed) and cracked at the conditions shown in
Tables 2 and 3.

[0054] The vapor effluent of the steam cracker pilot unit consists essentially
of C4 and lighter components (C4-). The liquid fraction of the steam cracker pilot
unit consist essentially of water (w/steam diluent) and CS5 and heavier éomponents

(C5+). The liquid fraction is subsequently fractionated by distillation into a steam

- cracked naphtha overhead fraction (C5-C10 SCN) and steam cracked gasoil

(boiling range of about 400 to about 550°F; e.g., C10-C15/17 SCGO) and tar
bottoms fraction (boiling range above 550°F; e.g., C15/C17+ tar).




Preheatertenp, C 600 600 600 600 600 Reactor tenp, -C 770 840 770 815 865
Reactor pres, kpag 120 120 120 120 120 S everity C3H4/CH4 1.64 1.20 1.73
1.74 1.14 0 Exanpl e (1) - (6) were run through a steam cracker pil ot
unit usi ng“%?( %s diluent. Exanples (7-11) were rPBGIES0GI3H18 st eam
cracker pilot unit wusing steamas diluent. The ratio of propylene to

met hane, measured in the effluent byl®GC, is used as a neasure of reaction
severity. [0052] Bunga Kekwa crude, havi ng a relatively Iow TAN, was

sel ected as se -run using He
di ['uent. Topaci o]a 313%%31% %(Jnfrll%dcru g?tgg ?é% Pg eva ua e TAN

di stributi onda:mnédjbucgamhmmatogf@bﬂ TAN mfthh hqmddwﬂnoeaxbonﬂadamﬂ crude was

selected to eval uat e T; ' C nac severity and
diluent - heFl uH’?LlF "A%p?d%ﬁ’%ﬁ"go A"%"%“iﬁ*‘iﬁ??ﬂ@%é eé‘? Doba/ NS
(50/ 50wt M X gontdint of thgy product walet wad deteriningdbyf iog chrdidogriiphy. 1, was selected to
eval uate TAN trib on at, a feed TAN |eve Si st eam di l uent. VGO
(Vacuum Gas B%FSS'] gffﬁ'Pr@FFF“ %ﬁ'é&@iaal’ﬂm%é’a § Ve ?ﬁldfl q“gn bof9lSxed, was

sel ected as ﬁa&ﬁﬁpweresmmﬁéadﬁ@hm p@@dloﬁlemcqmmmh%élps&éﬂtmftlon of TAN
in Tar between_a small-scale pil ot cormerm al unit. [0053] Feeds

nit and a
ver e i ntrodut8y #Pepgienig) ?Jﬁ?l’tori’@éﬁ%?"&{g@ steger Gaaker PEOlRS peit WS | uent and 2

| bs/ hr usi ngoihifadby affRRAde Rikkef HROUKGIT AN ahd) eGRADI e Rt i N Tables 2
and 3. [00541 The vapor effluent of the steamcracker pilot unit consists

essenti al | y bejtomsfrognthe fiaciiopation.c GhipdateisshowndnTrble fhe | jquid fraction of the

st eam crackefgogyyl Ot  Adnhd b&%@éin?l‘ab?éﬁf}% PANohinit CRIde (siteaaM di | uent) and
C5 and heavi er conponents (C5+). Iquid fraction is subsequently

f Egct i onat edadsgrd@igstethq iyqngen (E’FFJ@PJQS 81%@'41’ be praglied dn p RpIolysis wBde head fraction

ao SCN) F2i 4 f 400 to about
550F e.g. ?lgq]g%f?f&%f&w gr}g@@ Qh}hesb%?ﬁ%d&hﬁ??%@%n&(egﬁpé&; range above

550F; e.g., Basthalphteined usingdowODAIN Gasie (EreapleU3 20 @6ing Jerds obtain
from the refinery pipestill (Example 10-11). ‘This is very surprising. .
[0058] = The invention may also be modified by one of ordinary skill in the art

to incorporate advances in flash drum/knock-out drum design as well as advaoces
in furnace design for thermal cracking (e.g., ceramic fumaces), as well as catalytic
cracking. : |
[0059] While the illustrative embodiments of the invention have been described
with particularity, it will be understood that various other modifications will be
apparent to and can be readily made by those skilled in the art without departing
from the spirit and scope of the invention. Accordingly, it is not intended that the
scope of the claims appended hereto be limited to the examples and descriptions
) set forth herein but rather that the claims be construed as encompa_ssi;._t;g all the
features of patentable novelty which reside in the present invention, including all
features which would be treated as equivalents thereof by those slﬂlled in the art to
which the invention pertains. Preferred embodiments include; a process for
cracking a high TAN hydrocarbon feedstock comprising naphthenic acids, said
high TAN hydrocarbon feedstock selected from (i) crude feedstock further
comprising resid (and in a preferred embodiment having non-volatiles comprising
asphaltenes present in the amount of at least 5.0 wt%) and having 2 TAN of at
least about 0.5, or about 1.0, or about 1.5, or about 2.0, or about 2.5; (ii) feedstock




[ 0055] The conposition and boiling range of the hydrocarbon products were
determ ned by gas chromat ography. TAN of the liquid hydrocarbon feeds and
products was obtained using potentionetric titration per ASTM D 664. The
acid cont eHPBBHY product water was deternined by PSA/USHIOGMELI6gr aphy .

[ 0056] The percent of TAN appearing in the overheads and bottons fractions
were obtained fromthe potentionetric-1§tration data. The percent of TAN
appearing in the vapor phase fromthe steam cracker pyrolysis unit was

obt ai ned by digfereatsy BHERG }2@ ver heads and
bott ons fromtoguélﬁactlg%atio%@%?gﬁﬁgﬁsawgﬁ@ﬂyfn%?‘%ﬁﬁeg{ﬁg . '?0057] As can
be seen in Talptefered embgdin®uiNess dhamnaf. hivitly nontydistiles eatppirisingrasphatioes); di ng to t he
i nvention (Ex . - .GT [ 0, | ysis unjt yi el d useful
products havi %%P va usegg%%%g?gR?Ofégﬁgl%ﬁhg?%nﬁo‘i@o?%@ﬁS%‘%‘ﬁhm er than

t hat obt ai nedhydrédarhoh dveddiddkt inrthel esvediion rspdtion bf aquyralwisngnii§ tegaksduedt ai ned  from
the refinery pipestill_ (EX | e.10-11). This is very.surprising. [0058] '
The inventi oneﬁwﬁﬁﬂ&o@&&mﬁg@ﬁ Fﬂl‘%aa&% P3E A 1 ﬁﬂf}tﬁ&%ﬂs‘i{iﬁw‘?lﬁgﬁ he art to

! nc]9r por at edaﬁme_ 6]95 pi'dilﬁ(fd aslbfﬂdéﬂlrﬂln()@ﬂﬁng)uleﬁd& lsﬁilddﬁﬁia&?ccﬁﬁpﬂ&ﬁh;a as adv-ﬁnces
in furnace design for ther crackijn .g., ceram urnaces), as well as
catal ytic crSoEeeHgn ST%@S@%W%“@PR&@H’%PWP@@@ d%@“t‘?ﬁ"@‘ﬂ%f t he

i nvention havemiges seselatite dnchidilghaspRdliehds WrawhenYsaid feedtdok cBisander st ood

t hat vari ous ot her ions wl ngge apparent to and can be readily

r. nodj.fica
nmade by those“'s%‘?E‘P?J%%f@)nmt(H’é’%‘ﬂpﬁﬂﬁ’qsﬁ oS Rgssing Fid high T4Ni rit and
scope of the phyaRibbd eedstick Fot S& 1) ﬁr&u@%ﬂ'@ﬁ&lﬁﬁﬁtﬂfﬂs @); sdae  scope of
es an

the clai ns appended hereto be |inifed to the exanpl ) déscriptions set
fort h herei n 3k spareishior pha specigrofdheprpisrraibenahodinpant gt reited 3d898%ssi ng al | t he

fedtures of pais alish MOV Bjdricathh Shaki6a 0ink ) AN gREEEA of Si¥RNt I ON..

i ncluding all features wh e treated as equival ents thereof by

t hose skil | edeishout Qe5, &F abaub 1.0ypr dhieut he qrppeirt2-0 et glqut ZiSnand faptherer r ed

embodi ment s i BEbHESs néh-RIRAE Smbddknts okl esids, Fudifir TibhdpHRELEAT DON
f eedst ock corrpr15|sgi?i napht heni ¢ acids, saird high TAN hydrocarbon feedstock

sel ect ed frorhegting sexd Jhgh TANdwdwgexban feedstock toprofice £ heated dydracarthond in a '
e, BBy Gy O SACOR I  ARODAL LA present 11
feeding the heated ‘hydrocarbon stream to a ﬂgsh drum; removing a vapor phase '
from the flash drum; and cracking the vapor phase in a radiant section of a
pyrolysis furnace to produce an effluent comprising olefins; and also, separately
or as a species of either of the ‘preferred embodiments just recited, a process for
cracking a high TAN hydrocarbon feedstock comprising salt and/or particulate
matter and non-volatile components, said process characterized by: heating said
hydrocarbon feedstock to a first temperature; adding steam to the hydrocarbon
) feedstock; further heating the hydrocarbon feedstock to a second temperature
greater than the first temperature, said second temperature being such that a
sufficient portion of the hydrocarbon feedstock remains in the liquid phase to
maintain salt and/or particulate matter in suspension; feeding the hydrocarbon
feedstock to a flash drum (vapor/liquid separation vessel); separating the
hydrocarbon feedstock into a vapor phase and a liquid phase, said liquid phase
being rich in non-volatile components and said vapor phase being substantially
depleted of non-volatile components, salt, and particulate matter; removing the
vapor phase from the flash/separation vessel; adding steam to the vapor phase; and




| east about 0.5, or about 1.0, or about 1.5, or about 2.0, or about 2.5;
(i1) feedstock WD 2007/035210 PCT/ US2006/ 030415 -18 froma refinery
pi pestill hayoeasahal tenes substantially renoved th i n.a
preferred enbodi nent |less than 0.1 wt % non-vol atil es ?gcﬁpﬁs?@}s/&:»‘gﬂs
asphaltenes); and (iii) mxtures the[?)j, sai d process conprising: (a) -
heating said high TAN hydrocarbon feedstock in the convecti-on section of a
pyrolysis unit to produce vapor phase; (b) cracking said vapor phase in a
radi ant sect i erackihg thepypwiphsk n a fadizniasedion of p pyrdiysie finnace ftd proéute at onpri si ng
ol efins, said rnace cong%ieﬁjiéng%ﬁ cgyn.v(ef&l%i on sect.ion and a r.adi ant
section; with“FHEY EPEHHE ¥ STA EXOTES SUPRE FOTBERTE @ JABITE SERon- vol ati | es
i(ncl ;Jdi ng SSpwim?cmﬁsmﬁmm'd»é;ae&sdﬁpﬁd@q@é&ﬁahﬁ%%‘ﬁﬁ%l y of b(i) or
iii), said process rther .c ri ses SsSin ai d _hi TAN hydrocar bon
f eedst ock froﬁ?%?‘&ﬁh(% °$WP<§??§%BC§WFH§E®HFBW?%‘E k‘P%g¥4 P00 and  al so,
separatel y or fR8steckIp pfodfce 2afefiuds camgﬁﬁi% Sl Qehe Hofeald pydtysid @t t ed, a
process wherein a high TAN hydrocarbon teedstock having a TAN greater than

]

or equal to Hhegin the Knprojemgy Sompriseppasgng g Bysiecarbon feedsto sing)  or about
2.5, and furt kopd 9019 BA04 Glvtok Sok: | esi de,
further chara{g@feeratiegglgﬁébg.ﬁ heg'tﬁwgoigw %?%ﬁa#g%%&%g?%g%ﬁgﬂ%g&dstock to

produce a heatwidhavipgraoEaNpsret leastrabawh G (npeferabln gbent idh or abiwid &, bn t he
convection se é)sﬁﬂ.g,oér.a%oﬁﬂﬁglcﬂéétﬁr Hhd eonvécﬁsﬁgéae?&m ?Sali'ﬁlg{ ocar bon

streamto a f rum renmoving-a vapor phase rom-t drum and

cracki ng the #upprehasting eaid hydrocathon oedsiode ta predesed @ heated diylocarbdnur nace to

produce an ef ISl IS . as a
ehaifoRk SR Sbr Blu2b! ARing AN 1G-S Crbon FORLBUCL Y flalf

speci es of either o t r i nents Just recited, a process for
crdcki ng a hidmmTtanblaink vapar plese fremp daid deth domppassingspid wapor phas¢ tr parti cul ate

sai d hydr ocalbHartfn TRRGEEL fni, 3f crli RN S PR BiY . "PRC "
hydrocarbon  éfBeulttadkalsel aprdvess foeataking €64 ojafine camiuising pedisgack to a
pecond oMol FYERKEG 0L pSalL i obf TRRCEL it sSRRARECCTS,
f eedst ock r enfatdstock tv privduce ameffluenp besprising saidelefinsfrom saitl pymiydisanitpar t i cul at e
e AR, ROhGE o g SRHSSRSE tiadod] 2oh I
- characterized as crude treated to remove resid and/or as the product of a refinery
pipestill, (in either case preferably having less than about 0.1 wt% non-volatiles
comprising asphaltenes either inherently or by virtue of having been diluted to
contains less than that specified amount of non-volatiles comprising asphaltenes)
and having a TAN of at least 1.0 (more preferably 1.5, still more pfeferably 2.0,
yet still more preferably 2.5) directly to the convection section of said pyrolysis
} ) unit and preheating said hydrocarbon feedstock to produced a heated hy&rocarbon
feedstock comprising a vapor phase, optionally passing said hj'drbcarbon '
feedstock to a flash drum to obtain a vapor phase from said flash drum, passing
.said vapor phase from said convection section or optional flash drum to the
radiant section of a pyrolysis unit, and cracking said vapor phase to obtain said
effiuent; and alse a process for making olefins comprising refining high TAN
erude oil, said crude oil having a TAN of about 0.5 or greater (or about 1.0 or
" greater, or about 1.5 or greater, or about 2.0 or greater, or about 2.5 or greater), -
comprising (a) a step of treating said crude oil to produce a feedstream having a




hydrocarbon feedstock into a vapor phase and a |liquid phase, said liquid
phase being rich in non-volatile conponents and said vapor phase being
substanti al | depl eted of non-volatile conponents, salt, and particul ate
matter; reNAAPNE* e vapor phase fromthe flash/sepalr’%{’f’?%ﬁ%(%ﬂg?el; addi ng
steamto the vapor phase; and WO 2007/035210 PCT/ US2006/ 030415 -19 cracking
t he vapor phase in a radiant section of a pyrolysis furnace to produce an

ef fl uent conprising olefins, said pyrolysis furnace conprising a radiant
sleclgion and @@@m@mﬂmsaabﬂﬂgbﬂ;&n& @bsgtepgpfeﬁﬁ%g%aiﬁ%edm%n%_ C2-C4 ;
ol efins conprising passi a rocar hon feedstock to a pyrolysis unit an
cracki ng saidpﬁyﬂFﬁﬁﬁﬁ%ﬁﬁggwﬁ &é?ﬁékg? %#%Bﬁ@@“é%s%ﬂﬂﬂ@%ﬁ?ﬁébﬁﬁrising sai d

ol efins from gaik dnd Wfablkis bfid Pidhot to\WAEHBE An leheht BINHEINE HlengME | S€S Passi ng
a hydrocarbon_ feedstock caonprisin untreated crude (preferably having 5.0

W % non- vol at impravessaiforsRsite dinnging sises) and (W) s9dfeadipgsait AighFANL | east
about 0.5 (T &ha¥ G kifedt) 'keid plholy8s ufih Yéhripk:-said lide AR the GmfleotiBd aDOUL 2. 5)

directly to the convection se sald pyrolysis unit and preheating

sai d hydr ocar sestiorf ef d pyesdysist upitpiooptoduse ashdated tfeedisingaur camaprising vaperedst ock

compri Sing a ¥apg BHAREed RAIAN 53 ARS8 AAN LRYRLA kLS, @ 11 ash

drumto obtain a Vapor phase om sal rum passing sal anvapor phase

to the radi acimsising iasphakrnesy apd/a spes ifrsctionicompaeig; lordaekdbogy, swd #lenvapor phase
ol efins

to obtain said_,effluent: and also I s far nmaki C2-
conprising pa %‘i’kr'?& Sg'lé ‘f‘%‘éﬁ ocar %’npr?‘gué’ggﬁgﬁﬁw?tom%‘?n%% glfg%sr gnccﬁﬂfci and
cracki ng sai dadyydf ohesebpmces§ eqpiishadiyk hiving rone ucre nsore edff lihee fdllomvdmgor i sSi ng sai d
ol efins from sai. rolysis uynit. .. wherei.n the ipprove t co | ses passing
af'—ﬁydr ocar bonm?%g%?gg Scwﬁci%ﬁ tl’aecaP%lﬁdfga’o@g %8 PQP&%“W A °’[%b“afy e resid
and/ or as t heinpkecaiiititposstssivn o€ thepessent disclpasds: iwherein steaneis phssent ol pr ef erabl y
havi ng | ess than about 0. % non-yol atile conpti sing asphal.ienes either
i nherent |y or°°B‘)’F°6?nr tsng%g(wﬁ% n@e b%eé‘w aﬁ’tfoﬁ@yd W%Tg)nsﬁ%ﬁ? i?stFag?s t han t hat
speci fi ed angibdessadteai ind/srl vlierdirethe GRAMANS Sipéifieabeaiih #lel @hRR)ion sbifbnhavi ng a TAN
of at |east 1. nore. preferab 1. still re preferably 2.0, vyet still
more pref er atif _yg)}ys&ﬁ{:@ecte ﬁu‘i épf%agly@&f?f’ée@twr%?‘usthFXdGWa'g‘me pyrol ysis
uni t and preligata fitg teadechnity S6raaBait 050 oeB6is BATK (dkoup3ondy ekl ésoigat ed
oA O o TR e S AR H5A380n Bk WL BRSSO 591
. heated to a second temperature higher than the first temperature before cracking in

the radiant section, and/or wherein said high TAN hydrocarbon feedstock is mixed

with a fluid (other than steam) prior to the cracking step in the radiant section,

and/or wherein said high TAN hydrocarbon feedstock contains salt and/or

particulate matter; wherein the high TAN hydrocartbon feedstock is further

characterized as comprising one or more of gas oil, heating oil, diesel,

) hydrocrackate, distillate, heavy gas oil, 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;
wherein the effluent from the pyrolysis unit with an amine or caustic; wherein the
process is further characterized by passing said effluent from the pyrolysis unit
into a primary fractionator to obtain an overhead phase consisting essentially of
C2-C4 olefins, CO, CO,, and a liquid phase comprising SCN, SCGO, tar, and C1-
C4 aliphatic acids, and/or wherein the overhead phase from the primary
fractionator comprises at least 50 % of the feedstream TAN, said overhead phase




feedstock to a flash drumto obtain a vapor phase fromsaid flash drum
passing said vapor phase from said convection section or optional flash
drum to theyohad) section of a pyrolysis unit, and ' i d vapor
phase to obtgfﬂﬁgg?% effluent; and al so a process fof%ﬁgﬁghgg%ﬁ fins
conprising refining high TAN crude 05&, said crude oil having a TAN of
about 0.5 or greater (or about 1.0 or“"greater, or about 1.5 or greater, or
about 2.0 or greater, or about 2.5 or greater), . conprising (a) a step of

treating sai dufkdldRariidrizbdbpdontdinig sibstaeabtnoal v Raphitegic acids, 2007/ 035210
PCT/ US2006/ 030415 -20_| ower thg TAN than said, crude oil; then (b) a step of
refining sai fistlingstaic ophase, Hemclbe Primery Hastpngtor, gqd greoveriNg A0 ¢) f eedi ng

the product QebfR dopribife BAN a8l WHGD aHdial bédthsClplikig 8@ gdigPr oduct to
produce an effluent conprising olefins, the 1nprovenent conprising

el i mi nating $Verheads fyrthsheprynsiping Aestie acdiprsspntiniag amoyh atrlapst awexdeofoi | direct!ly
to said pyrol a%iuﬁu ni efld S&H : g 1 d2sqt efbhgn section of
a pyrolysis un}{nl t td_g F‘ﬁ%ﬁ?ﬁce la?%%a‘?lé% ?ﬁeﬂe}lgtgqt ?Jggih%gn%??ﬂsi%% vap_%r, fl ashi ng
sai d heat ed fchaesitrizedirhyi ortaifiing stwbsiantiblyt mor €hdlv aaphtienict a¢ids, fmeret i on
conprising a . tI’Es?‘ L0 rd S} rbons, and
then cracki i’g@é‘ﬁ%@‘gﬁ%‘? r@ggﬂﬂg?\&% 0 pér;}g%fg@lgﬁ)gh%edﬁ F%F*@gﬂn%‘r%l si ng

ol efi ns; and acilis emaining f the kffuent pand cesseino pid bottuinisyis bimracteyizechby ar nore of t he

followng nodifi i i gan-he appl i ul.d, be apparent by one
of ordinary S?ﬁwe%a#ﬁﬁ?ﬁd@s %Pcilbn/'g%?lgs ?%Weg%@ﬁeoﬁsﬁgswcﬁ& osure:
wher ei n st eafReldrepmposreviierdimths bottbmscomeies tubsiantiaBy 4l thn Cf Digaphthenit he st eam
optionally conprises.sour, or.treated roce t eam. and/.or, wherein the
stoam s supé? iR Bgine i 2 SR o PO UL T Byt oo b BLFs 1 urnace)
and especi al ngaqoredf BANekbsasmban ai0n%t b theydewmarad (TAN if reeidnhydrccadbbr a i r st :
tenperature fr abaut . 150 tp. a t_ 3400C (about, 300 to .about,.650,F) Dbefore
g it h (RERE R ne o B Rk SERPHTEEs BERERS AN f ot ¢ hor
heated to a saasnsketthaetsaif tigeK OH/g il antl Aferméaaered hocoidingeoASTM Dre before
cracking in e radi anf. section nd/ or. wherei n,sai d hi gh TAN hydrocar bon
f eedst ock is6$f$'xé[cr§‘e IyerRoneY ﬁlF?:‘lb?glfaﬁ’é ng ﬁ?%’f‘&%f"ﬂ?f“&?mgme. cracki ng
step in the frohgdhiTA¢6ido6r frachfiE Mkeolagiietiod of tdddcifl 1B conbbhtiayiek ocar bon
Feedstock copt @) S o hinid 396k  high TAN hydrocarbon feedstream, and so forth -
characterized, in preferred embodiments, by the limitations set forth above. '
[0060] Note that Trade Names used herein are indicated by a ™ symbol or ®

symbol, indicating that the names may be protected by certain trademark rights,

e.g., they may be registered trademarks in various jurisdictions. The meanings of
terms used herein shall take their ordinary meaning in the art; reference shall be
, taken, in particular, to Handbook of Petroleum Refining Processes, Third Edition,
» Robert A. Meyers, Editor, McGraw-Hill (2004). In addition, all patents and

patent applications, test procedures (such as ASTM methods), and other
documents cited herein are fully incorporated by reference to the extent such

disclosure is not inconsistent with this invention and for all jurisdictions in which

such incorporation is permitted. Also, when numerical lower limits and numerical

upper limits are listed herein, ranges from any lower limit to any upper limit are

contemplated. ‘




particul ate matter; wherein the high TAN hydrocarbon feedstock is further

characterized as conprising one or nore of gas oil, heating oil, diesel,
hydrocrackate, distillate, heavy gas oil, crude oil, atnospheric pipestill
bottons, vacuum pipestill streans including bottonms, heavy non-virgin

hydrocarbon streans fromrefineries, vacuumgas oils, |ow sulfur waxy

resi due, heavy waxes; wherein the effluent fromthe pyrolysis unit with an
am ne or caustic; wherein the procggs is further characterized by passing
said effluent fromthe pyrolysis unit into a primary fractionator to obtain
an over head phase consisting essentially of C2-C4 olefins, CO CC2, and a
lTiquid ghagsrgonprising SCN, SCEO, tar, and G- C4 aliphatic acids,. and/or
wherei n"The overhead phase fromthe primary fractionator conprises at |east
50 % of the feedstream TAN, said overhead phase WD 2007/ 035210

PCT/ US2006/ 0 | zed containi.ng. s tantially no
Cl2+ napht he%i%g&g%sl %g%raéﬂﬁ%é ?ﬁﬁfgh m igﬁ'{klgéaé%%natl‘egyﬁt?c%&f’ ar jﬁlgg é‘aﬁi’?@eﬁl % he primry
fracti onat or agids, saRCligk MAN) hadrocabar feedstikaelped Stong (iptNdaosk HdGe and a

bottons conprising tar, B sai .overheads further conprising acetic acid
present in afCRRBtiAE resd F”édag?"%aéw&\ér"%@f leaﬁa%ﬁim&%g)}ygé%ltg@ﬁbﬂd?r any ot her

al i phatic acigge). 3@ fheBM6EN RS, fetinbhhipest & | t2h Righd
substantial ly n)ds(glgef nag{:t ﬁlgn? Céffgcﬁﬁ;??e rrg?{eﬁﬁ%r e;ré?\g ?%t %ﬁge%r Z(? ?fi%]he bot t ons
cont ai ns subdQiitg aill (ASTM Dhet4T1ad hayihg hasphaltenesc isubstanéinlly memgvddn t he
effluent, an rein.said.bottaons i.s characterized by a neasured TAN | ess
than 20 % of %%%ﬁﬁiﬁ%mfﬁf%&e %ftf%?%?éﬁ?wsmfgeedsp ream or wherein
the bottons g£ont gichgnSdaRPhian thAN ?ﬂr@da}bohif&;dgtl)@ﬁiﬂ‘ﬁ@%ﬁ&%@ﬁ&l sedfbiflst r emai ni ng
in the effluent, and wherei'n said bottons is characterized by a neasured
TAN | ess than 10 @pyélysinuniftsarodusd vappbasesai d hydrocarbon feedstream
(agai n recogni zi t. .k I es, i ified TAN

val ues takeg{]he unc?i"l‘c?‘g' o?a“{r;ﬁ%{? g&oﬁla%ﬁgﬁ g?%:%hgg)g#régogggor |§egt°to ASTM D-
664). The inventipeodurayadl udne ednpritgeblefias] asidafuiichodomprisiavi ng TAN

from high TAN crude or, fractions thereof, a method of reducing the
concentration ofcoryestion sechiomand aradmntsectiona hi gh TAN hydr ocar bon

feedst ream ol (10 phVidd thaf NHeACKR! kBbtock QoRpileR" iR ot itRidlsy DY the

limtations set above. _ ‘
substantial amounts of asphaltenes, said process further comprises passing said

high TAN hydrocarbon feedstock from step (a) through a flash drum prior to step
(b).

2. The process of Claim 1, wherein steam is present in said convection section.

3. The process of Claim 2, wherein the steam comprises sour or treated process

steam.

4. The process of Claim 2, wherein the steam is superheated in the convection

section of the pyrolysis furnace.

5. The process of Claim 2, the hydrocarbon stream is at a first temperature from
about 150 to about 340°C (about 300 to about 650°F) before mixing with said
steam, and after said mixing the heated hydrocarbon stream is then further heated

to a second temperature higher than the first temperature before step (b).




[ 0060] Note that Trade Nanmes used herein are indicated by a rnt synbol or
synbol, indicating that the names nmay be protected by certain trademark
rights, e.g., they nmay be registered trademarks in various jurisdictions.
The meanings of terns used herein shall take their ordinary nmeaning in the
art; reference shall be taken, in particular, to Handbook of Petrol eum
Refining Processes, Third Edition, bert A Myers, Editor, MGawHill
(2004). In addition, all patents and<’patent applications, test procedures
(such as ASTM net hods), and other docunents cited herein are fully

i ncorporated by reference to the extent such disclosure is not inconsistent
wi th this. i nVEfRtipregesa8fChaan 2atherelf saiddhigh TAMNS hidiosdibdhhfeedsuscht it AiAypor at i on
is permtted. Also, when nunerical lower limts and numerical wupper limts
are |isted hemath fyid fadditiondesigay priswerstapi(lt to any upper linmit are
contenpl ated. -22- CLAIMS: 1. A process for cracking a high TAN hydrocarbon
f eedst ock conprising naphthenic acids, said high TAN hydrocarbon feedstock
sel ect ed 7f r orfit(eiprodescatsbmig th uny by of thoprecédingdaims swheraindaiddngh AN TAN of at

| east 0.5 ngy I il STM D- 664).: (ji) feedstock froma refinery
pi pestill havﬁ%{‘og‘“ﬁ‘ﬂ\feg St%fﬁélcf)%@?ls S%Itﬁ’ p t B#tfer( ASTM D- 664) and havi ng

asphal tenes substantially renoved therefrom and (iii) m xtures thereof,
said process conprising: a. heating said high TAN hydrocarbon feedstock in
t he convéet i ofhequwoacsoarcofdingtoppy ohg of the praceding cloinyy wdereimperhighhbaN; b.

ki id h ' i ' f a. .ysis f.
o oduce an et PYABREOED ARrblk ot Rhe SEHHr Bt B BUL MRl bl fiéd2cC 1°
convection segidrotradiige, 2 distiliatd)t hea@f tda®oil, W thudk e, Pateossirit hpibestifien sai d

f eedst ock comprises non-vol atiles including  substantial anounts of
asphal t enes, baitemeyr yewas (RIPesHE, sEeams: iiIBduding sBotignss ahepvy hnghr virgin

hydr ocar bon f g?«gﬁéa%?& %]Ee%ms ﬁ}oﬂpre(ﬂ%ériésh(/&‘dﬂﬁ %sfo'ilél,slﬂw%}fﬂ} Qgi;?fesfdﬁe,s.t ep (b).

2. The proces al erein stéamis present in saldconvecCtion
section. 3. Theawyrvaxess of Claim 2, wherein the steam conprises sour or
treated process

9. The process according to any one of the preceding claims, further comprising

contacting said effluent with an amine or caustic.

10. The process according to any one of the preceding claims, further comprising
passing said effluent into a primary fractionator to obtain an overhead phase
consisting essentially of C2-C4 olefins, CO, CO,, and a liquid phase comprising
SCN, SCGQ, tar, and C1-C4 aliphatic acids.

11.  The process of Claim 10, wherein said overhead phase is treated with caustic or

amine at or near the quench zone of said primary fractionator.

12.  The process according to any one of claims 10 and 11, wherein said overhead
phase comprises at least 50 % of the feedstream TAN, said overhead phase

further characterized by containing substantially no C12+ naphthenic acids.

13. The process according to any one of claims 10, 11, and 12, further comprising

distilling said liquid phase and recovering an overheads comprising SCN and




steam 4. The process of Claim2, wherein the steamis superheated in the
convection section of the pyrolysis furnace. 5. The process of Claim2, the
hydrocarbon streamis at a first tenperature from about 150 to about 340C
(about 300 to about 650F) before mxing with said steam and after said

m xi ng the heated hydrocarbon streamis then further heated to a second
tenperature higher than the first tenperature before step (b). -23- 6. The
process of Claim 2, wherein said hi gﬁ4TAN hydr ocar bon feedstock is m xed
with a fluid in addition to steamprior to step (b). 7. The process
according to any one of the preceding clains, wherein said high TAN
hydrocarbon f egtsd ek a%ﬁis%n%%ﬁlg%ﬂdéﬁﬁ &&‘h&é&%%ﬁh& dRlpRing MReticl N€
process according to any one of 'the préecedi ng clains, wherein the hi gh TAN
hydr ocar bon f ecidspresskt noamamewy ableasten ardgref @ﬁaggﬁlsdeogl‘cat;r themmingther | ,

I A L e vy

non- vi rgi n  hyoinegaphhemiskdéigans fromrefineries, vacuumgas oils, |ow sul fur
waxy residue, heavy waxes. 9. The process according to any one of t he
preceding clains, further conprising contacting said effl uent wi th an am ne
or caustyg. If, &H@es%?@ﬁﬁﬁ 12 @r&k?@d%&?ﬂdﬂé’ o%%sosfubétﬁ'ﬁu | ffpyc! ai s,
further conprising passing Sal uent ¥0 & prinary rac lonator to
obtai n an ovendpathdniphasids remaming! iimghe seffiadnt,alahy wher€ia- €4d obafamss js CO, COz,

11 The' pr ocedungiererd P R 1O s an P pvasied TARY St W 11
caustic or  aggdasoafonFbeddféiim.t he quench zone of said primary fractionator.

12. The process according to any one of clainms 10 and 11, wherein said
overhead phase conprises at |east 50 % of the feedstream TAN, said overhead

erds. 15 TE R BRaRRr i i Wyt S S PO bt By e o 5P e ©

further conprhdphth@nicdhsilld |rbimpgingaid thé qauﬂ@bmhaﬁ@ msieme@mewtwlsaﬁs over heads

conprising SCN and
characterized by a measured TAN less than 10 % of the measured TAN of said

hydrocarbon feedstream.

16.  The process according to any one of the preceding claims, wherein said high TAN

hydrocarbon feedstock has a TAN greater  than or equal to about 0.5 mg

KOH/gm oil and further comprises non-volatile components including reside,

further characterized by:

a. heating said high TAN hydrocarbon feedstock to produce a heated
hydrocarbon stream comprising a vapor phase in the convection section of
a pyrolysis unit;

b. feeding the heated hydrocarbon stream to a flash drum;
removing a vapor phase from the flash drum; and

d. cracking the vapor phase in a radiant section of a pyrolysis furnace to

produce an effluent comprising olefins.

17.  The process according to any one of claims 1-15, wherein said high TAN
hydrocarbon feedstock further comprises salt and/or particulate matter and non-

volatile components, said process further characterized by:




-24- SCEO and a bottons conprising tar, said overheads further conprising
acetic acid present in an anount at |east an order of magnitude greater
than any other aliphatic acid, said overheads further characterized by
contai ning substantially no C 12+ naphthenic acids. 14. The process of
Claim12, wherein said bottons contains substantially all the Cl2+

napht henic acids remaining in the effluent, and wherein said bottons is
characteri zed by a neasured TAN | ess2PRan 20 % of the measured TAN of said
hydrocarbon feedstream 15. The process of Caim 12, wherein said bottons
contains substantially all the Cl2+ naphthenic acids remaining in the

ef fl uent, anda WherigatingaidhjiRédathtn feclstoflofy AfidsClenpetidy. a neasured TAN | ess
than 10 % of the neasured TAN of said hydrocarbon feedstream 16. The
process accor®i ng addingsieamyie thsrhydrcaben &sdstagkscl ai ns, wherein said hi gh TAN
hydr ocar bon f eedst : I { ngy

KOH gm oi | ancg furt e?rhlgg?%r%éyg&%gﬁﬁ(@gea I gqégﬁg%b%gﬁ%@p‘?nc ﬂ?ar%gr resi de,
further charact erithad they firsh. telapatturey sadi sbcbnd) enfpdhhttinedbeing sbein tHaeedst ock to

produce a heated hydrocarbon stream coppri.sing a vapor phase in the
convection secti orf% fclenépﬁlgr,l,ogpggyeiygn;?pgggtbfeeﬁggqﬁrﬁ@a{nﬁgl &‘éiﬂ@’&ﬂ#ﬁﬁ ocar bon
streamto a flash {dmitainGalt AETSaRBubitd/ ARG ilPARPGsIonom the flash drum and
d. cracking the vapor phase in a'radiant section of a pyrolysis furnace to
produce an efd.| uerfeedingibe ihydngarbirefeedatock 17 a fiashéseparstienseessddicor di ng t o any one
of claims 1-15, wherein said high,TA drocarbon feedstock fyrther

conpri ses salt andgF%a}ratB]&r %ec%ﬁdg?cgrbr?&!t\tcg %c%dm of-Vapal B ?ﬁeem@oﬁglgﬂlgiﬁts, sai d
process further chyhbsstsidilRil pise béfg rith iRaRhivathtiacempordngcabhen f eedst ock
to a first tenperature;, b. adding steamto the hydrocarbon feedstock; c.

further heating t HapeRRiestbeing snbsaatiadbaierleted of noaveltile comnongatssaligr eat er

and particulate matter;
f. removing the vapor phase from the flash/separation vessel,;
g adding steam to the vapor phase; and
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.

18. In a process for making C2-C4 olefins comprising passing a hydrocarbon
feedstock to a pyrolysis unit and cracking said hydrocarbon feedstock to produce
an effluent comprising said olefins from said pyrolysis unit, wherein the
improvement comprises passing a hydrocarbon feedstock comprising untreated
crude and having a TAN of at least 0.5 mg KOH/g oil (ASTM D-664) directly to
the convection section of said pyrolysis unit and preheating said hydrocarbon
feedstock to produced a heated hydrocarbon feedstock comprising a vapor phase,
passing said hydrocarbon feedstock to a flash drum to obtain a vapor phase from
said flash drum, passing said vapor phase to the radiant section of a pyrolysis unit,

and cracking said vapor phase to obtain said effluent.

19.  The process of Claim 18, wherein said TAN is at least 1.0.




than the first tenperature, said second tenperature being such that a
sufficient portion of the hydrocarbon feedstock remains in the |iquid phase
to maintain salt and/or particulate matter in suspension; d. feeding the
hydr ocarbon feedstock to a flash/ separation vessel; e. separating the

hydr ocar bon feedstock into a vapor phase and a liquid phase, said liquid
phase being rich in non-volatile cona nents and said vapor phase being
substantially depl eted of non-vol atire“conponents, salt, and particulate
matter; f. renoving the vapor phase fromthe flash/separation vessel; g.
addi ng steamto the vapor phase; and h. cracking the vapor phase in a

radi ant z®ct i The @bceds SYCIInY $8,SwHerdin a6@ TAN isRt Rakio® an ef fl uent conpri sing
ol efins, said pyrolysis furnace conprising a radiant section and a

convection section. 18. In a process for making C2-C4 ol efins conprising

passi ng hydg.o0 : g 0 | S . UNi C I sai d
hydrocar%ldn ?%’egz‘%‘g‘%{%st%ﬁ?@%‘%@%@ﬁ‘fsu%‘ﬁf’%ﬁ %Ssﬁﬁ%asgf{gg%%ﬁ ns from
sai d pyr ol ysifsedstuck to wipgradysis tditand orarkingesarhliydeanarbon fesisfoak $6 pgdace

hydr ocar bon feedgt ock co Lisiggbun%rea ed crude and having a TAN of at
least 0.5 ny °B} ICOERETIRG ook At Bemy Jaid oPYrpRyEs CWHG eWIPEI &¢ction of

sai d pyr ol ysi mphieineANebrRfiRRE PhdsiAG SRy dodantih JEIsRRR chi:aQeeack dier 0duced a

heat ed hydrocarbon feedst'ock Conprisi’ng a vapor phase, assi ng said
hydr ocar bon ftegatidito cemoye wsifl|aadior dy haprasiuobefa refineyappastibaddiabingm  sai d

flash drum i ai d .vapor se.t j\ant section of a.pyrolysis
unit, and cmi %gatsg?sg I\'/(g §rK§E§%gllt(%‘smg'ﬁg‘baﬁﬂfﬁca%ﬁ? Itﬁeeﬁ?n.vew The
process of Clsttionl8f swideppblysisamtdt TAN préhedfing 848 thylirdtarbod 6feediock Tie process
of Claim 18, wherein said TANis at least 2.0.21. In a process for making

C2- C4 ol ef ns ReedHsed & hegted hydracarban focdstoels comprisipg a yepocRhase @tigyalyl ysis unit
q Ki ) . >

aai d ol of | ns i SUFLARELE0N. | ERURRS S By B R R S cee

passi ng a hy dvaicfash drun,geskstoaid vipar plate fromedidasnvsctide sectior at gyatiohal r enove

resid and/ or as, the producf of refiner i pesti.ll,. and having,a
! f?ash drum Po t%e l#ad&ant sec?ion oE all pyrol%rsig IuBlt, anld craclq%g salﬁ v\elqlsor%hase

to obtain said effluent.
22, The process of Claim 21, wherein said TAN is at least 1.5.
23.  The process of Claim 21, wherein said TAN is at least 2.0.

24.  In a process for making olefins comprising refining high TAN crude oil, said
crude oil having a TAN of 0.5 mg KOH/g oil (ASTM D-664) or greater,
comprising (a) a step of treating said crude oil to produce a feedstream having a
lower the TAN than said crude oil; then (b) a step of refining said feedstream to
produce a refinery fraction, then (c) feeding the product of step (b) to a pyrolysis
unit and cracking said product to produce an effluent comprising olefins, the
improvement comprising elinﬁnating steps (a) and (b) and feeding said high TAN
crude oil directly to said pyrolysis unit, heating said crude oil in the convection
section of a pyrolysis unit fo produce a heated feedstream comprising vapor,
flashing said heated feedstream in a flash drum to remove a bottoms fraction

comprising asphaltenes, and a vapor fraction comprising hydrocarbons, and then




TAN of at least 1.0 ng KOH g oil (ASTM D-664) directly to the convection
section of said pyrolysis unit and preheating said hydrocarbon feedstock to
produced a heated hydrocarbon feedstock conprising a vapor phase, optionally
passi ng said hydrocarbon feedstock to a flash drumto obtain a vapor phase i
from said flash drum passing said vapor phase from said convection section
or optional flash drumto the radiant section of a pyrolysis unit, and
cracking said vapor phase to obt ai n2ai d effluent. 22. The process of Claim
21, wherein said TANis at least 1.5. 23. The process of Claim2l, wherein
said TANis at least 2.0. 24. In a process for making ol efins conprising
refining hi gherdsbhoCdatitapBt fracti®@k¢ipro@iiddd eMident@hiiBing oldiisOf 0.5 ng KOH g

oil (ASTM D-664) or greater, conprising (a) a step of treating said crude

oil to produce a feedstream having a 1ower the TAN than said crude oil; -
then (b) a step of refining said feedstreamto produce a refinery fraction,
then (c) feeding the product of step (b) to a pyrolysis unit and cracking
sai d product to produce an effluent conprising olefns, the inprovenent
conprising elimnating steps (a) and (b) and feeding said high TAN crude :
oil directly to said pyrolysis unit, heating said crude oil in the !
convection section of a pyrolysis unit to produce a heated feedstream _
conprising vapor, flashing said heated feedstreamin a flash drumto renove
a bottoms fraction conprising asphaltenes, and a vapor fraction conprising
hydr ocar bons, .and then -27- cracking said vapor fraction to produce an

ef fl uent conprising ol efins.




