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APPARATUS AND METHOD FOR SUPERHEATED VAPOR CONTACTI NG
AND VAPCRI ZATI ON OF FEEDSTOCKS CONTAI NI NG HI GH BA LI NG

wEaosD 738D UNVAPCRI ZABLE FOULANTS | N AN OLEFI NSCHURNAUEB6906

Background of the Invention The present invention

rel ates heating hydrocarbon feedstocks and separating
theminto liquid and vapor fractions. In particular,
the invention relates to pre-heating hydrocarbon

f Red/R ATk SRy M@ ISOBIFOR SURPENE ATYBINPGREONTACTING AND
f sdeiragks1oVIFeF a5 ST QU OK T ATREN G IMERtBON. INE I PYTRS AND

to cont aghiviENTABMRATOZRANPS NOTANBEE P& MORNACE
f eedst ocks for an ol efins furnace and the nechani cal

separation of the liquid and vapor conponents of the

ﬁ&%%{lﬁ)&gfthﬁ§&{§bﬁtl on of Related Art The concept of
confacting a hydrocarbon feed streamw th steam and
its sTthm@@nnvepy?rorejagerssheatsng/\leidroce@m@edsmkd aj¢h s¢paeating them
il(r:ll):/0 1%& Ui v @% ﬁ'a{cﬁ . ¥n oﬁa@@cu?a?nﬁl%p nVQIItl #Sf'epages to pre-heating

ne or c oni c- ype evice to separa
ltydmcpltbas &egaeskl majeniads pnorttcupﬁo]ysmg Ith;:d‘embtobkse Nab Iphsiaeldrly, the

18§%1111Pn fr?}atsﬁ{ CaOB{aFt}Ifgl nlSl V&p%l‘é g?%\? li;ydréc%ﬁ)(é%%%%g%ta&esfogan olefins
fuﬂfaﬁtﬁﬂ&l&hé medﬁmaalaé@rattioe oV thp titjuid AAld Vdpgticdanpoaemontihd fedstock.
f a flashe rJ] xture of hydrocarbon and steam such
Ipt or streamis fed and processed
furt hee cdﬂb&ﬁtsdfrc@ﬁtﬁdting athy@rotabbrafatd itt@b@&w&f stanPydalsysgbssquent
furnace. F US Pat ent 376,732 Bl) desi é}ln of the
YRy 3rell Hfellished i wgtllt%tvresﬁdﬂa%@lyf ¢ Coneeid b Hiing pyyelone or
dyaRhicayR RYBNS s @rﬁ@xmgpmeegamhﬁld Wekthi@ Gk ARGV MBSRBELhEYin the
t he non-vapori zed |i qui port| on of the feed. The vane
l{ppWfgement di scl osed in the ' 732 patent is designed
L0 PrRVhAd§sRmY & shecilif Uc o AR RENARA GafdeG§i8 S&Hata05t 1@@1‘3p10yed
spin to tHe incomng gas% l'iquid mxture necessary t
iachireages I ghpasepathatvaper end ilighidnegmpanants o brf@éhﬂﬁir énxture of
]%; lsq%arb%m%né{ AREMICE 1Rt § lgutflé Q/S{forcytr%a{ NYYLE RGH R¥ ek dd further
ack of stagnant zones th l'ead to areas of
doketraapodgia radimt tubps efddiytdlo, fumadei RS Raeemy @816, BAd1). The design
éf‘;}%l,g g%Haggr Flgﬁ%es){hatt YR %ur‘f‘:}/clg ﬁlntﬁe §e%%§'io@ lgaé[1 l%revg;li) ehto clokng are well
weted aoqbwasimgby tHaelonaam)rlzedshaqLﬁd pcs*tlmmfphe gedl of a serl es
of vane el enents or C}o ed %fz responsi (f)l[

i npar ané‘“% WHeF By h e r?fer | %‘“ o‘?a B o THRET Kb lﬂ% a very
sglamﬂi degjotdytlaniic xtdstegatiah @ng sm]lnea elﬁtllhd’oﬁllrﬂgl gas/uqﬁlé hex0e mbessary to
Felnl t section_of the va or/li arator The furth
PGHe D EPaRiRne SLitisnsy A IRy RFSES, Bo‘ian%\ﬂeﬁlgfl g further

dNemiuitiee byats| isckviftsichant Bénes eaawvald Qéhd&@ GtchOBf @ke UHRsition. In
%ﬁ arata mai ntains intimate contact with the oil film

IO T $O8VeNigNR FERSTUE NG SPS C¥GHICS CRYHIT WhichitRiglly frature
d Lifgl@Ris)rhiritd iM&RRS I0Z Bipt REe X HIWIhAIRUNE c&hiprised of a series of

vane elements or blades which are responsible for imparting a uniform centrifugal force to the

incoming gas/liquid mixture along the entire circumference of the inlet section of the
vapor/liquid separator.

The high temperature steam and hydrocarbon vapor swirling near the walls within the
separation section of the apparatus maintains intimate contact with the oil film on the walls.
However, this system is still limited in its ability to vaporize the maximum amount of

hydrocarbon feed because of coking concerns in the overall system.
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hydr ocar bon feed because of coking concerns in the
overall system Summary of the Invention A specially

wale@syrIsdo st eam cont acti ng/ vapori zi ng and centPCT/ugzin7/086906

vapor/liquid separating apparatus integrates these two
processing functions in a single, conpact apparatus
for the purposes of: a) contacting and physically
vapori zing a hydrocarbon feed streamwi th

Nindhart eMPeNAlHi® superheated steam b) nechanically

separating the resultant liquid and vapors, and c)
achi évi ngcalynidgHensd g rtean-gentackeg yapprideg ang b?qndfﬁlgi’ét YVagapliquid

%Fﬁatﬁé'abbaﬁ‘ﬁué 1'nf&gllaf$s ﬁlréga %%%%Qﬁncﬂ&fﬁﬁﬁ smlgfé c%mpact apparatus

greferred enbodinent, the invention providesS a
DHE RBOTH OE (34 pentasting ey sialy: Vaeprxzwggéydroaﬁbornfeed styegm with

) %} Qm%&%ﬁl?el hehed %{e 111[1n g) ?ne&?aﬂfeg Eéiblaﬁlagn }fét Ilégtgtantaﬁhuld and

In Sal vessel recel vin a supe . o
Wg@,ra;nd a) mhisving @éﬂ@cﬂe@xet hf therwai ehwidsigel betV@an thelegiting liquid and

' lurality of vanes for inparting a
%%%V%gpﬂggﬁﬁﬁntion to one of said vapor/liquid mxture
or sdnd pstigediedbdicheniahorinveationgubvidds aicontactiepapaoraomprising:
said vessFI for renoving liquid; and an outlet for
remoVi g “Vapor from said vessel. In another
enbodinfiEetin sdidheessdl Y@rrtdetuingor @pbﬂl@ﬁmﬁmb{yﬂe ocar bon
cracker, congr|5|qg a furnace;

g fo

cont A8LYFY8 SPAY DB Wger 8”?@%?88‘1 an inlet in

sai d auRS $@Jateﬁ @ithimeaRl weksRy sfd Yapaciling W Ipﬂlrdﬁty(bﬂkfaﬁes fahn
inlet in said vessel for recejiving superheated steanL

a Hupringcaeawifygat mpiienstaione oieeilerapordiguyl mixkre scyeidampghegted
pl ygRki ty of vanes for inparting a centrifugal notion

to one of said vapor/liquid mxture or said

superReytiedn sbetiom ofapidogisellor femoxingdavidnandf sai d

vesseh oh@d f&&@ﬁawlﬂgvdpbﬂﬂblq,salanzgssan outlet for renoving
vapor from said vessel. In another enbodiment, the

i nvern anmhq@s cabpdmentathe @me@ta,qncnrsb\s@q@ aﬁladr@ﬁarb@mmksli GPgpriging:

vessglg et in said vessel for receiving a

vapor/quU| mxture or a liquid; an inlet in said

vesselcofilector epertpr egnuaisegper heat ed vapor; a neans for

|npart|§gla centrifugal notion to at | east one of said
Ve

vapor/l qU|d

an inlet in said vessel for receiving a vapor/liquid mixture;

an inlet in said vessel for receiving superheated steam;

a hub located within said vessel, said hub including a plurality of vanes for
imparting a centrifugal motion to one of said vapor/liquid mixture or said superheated
steam;

an outlet in a bottom of said vessel for removing liquid; and

an outlet for removing vapor from said vessel.

In another embodiment, the invention provides a contactor/separator comprising:

a vessel;

an inlet in said vessel for receiving a vapor/liquid mixture or a liquid;

an inlet in said vessel for receiving a superheated vapor;

a means for imparting a centrifugal motion to at least one of said vapor/liquid

mixture, liquid or said superheated vapor;
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m xture, liquid or said superheated vapor;an outlet in
a bottom of said vessel for renoving |iquid; and an

wWoeBer3shor renovi ng vapor from said vessel. |PCBHUB1007/886906

further enbodi nent, the invention provides a nethod of
heati ng and separating liquid and vapor from a
hydr ocar bon feedstock conprising: introducing a
hydrocarbon feedstock into a contactor/separator:
i Nt r Qe WGilAG AbstRESNeRNBH VRPRMVIN PighidCand
contactor/separator such that it contacts and
vapord Pedet dorgapeyiphvappr o stidaestlock within the
cont a4 LAl 4 ARMET HMRHImBE R iR dnfiGr HAVARST meRtl bERAGILGY
from vaporized feedstock in the contactor/separator
Wgeerpignedemidrant yardr foay claglrocaden edgoakiremprpog: zed
f eedshpekciRBd nldScabRat AL HARMaclftyaRya first
out | ett;dﬂlg%1 Er eirv‘r(ti)}v?ang teFEe unvapooé?(i%zeaa0 e gst ock t hr ough
a sedungluoog b etperhicatcdmagohato Grbediatentparatoreuscinthatit ¢aptacts
pProvi - ' 3 . Si s
P UL A0 2, TROARA o Phe PRt B A b BB RS 1 o
conv ecpargimg siecdpooreddéedatoply frah wap@izédifendscek tiothEor m a
pr e-ntgezot }sd fra“?%d&i h%arm.p% 1:{hre i?r e-heated feed with a
superieatdd VApS e ‘A a Ednt' et or / separ at or  and
separahovigg thheafogieel ficeds@ch anvdgho supert@atd apoathdough bifgtiodtlet;
fraction using centrifugal forces; and further heating
the VaPor fraction in the convection section of the
f ur naeBovihgtha AP erizea Tdstbsemiough B eecomv@nict.on provi des
a net hod of cracking a. hydrocarbon feed caqntajning
pi t cHD AR icaPAymeny bR &RERtRY PO rdrethador heatiag a teed to a
$R6Lal fiklge BidsiRidgn a convection section of a furnace;
heating the pre-heated feed wth a superheated vapor
in a tierdyiwsyhemiced ingrpneeshar seetipiyofteHyrgleddfumgegto
a vapQim { pRachenrRRd a liquid fraction using
centrifugal forces; removing the liquid fraction from
t he deritngdhopre-depied mebwith amebetheated Vangr intrecopipior/separator and
fragh ' Al $GCH dnAd Qi §il Brabes cettfihBh1 forces;
o 5 1R 8 o AR O O AR Bl s
fl ewl di agram of the overal | process in a pyrolysis
fur nggen H@a‘ﬁngﬁ% v ;?or‘ﬁ%% o tf Jop%c{i&%e?{i‘é d#ﬁ)’eei%h{aé’é?-
Fi g. I's an evational vi ew Of a contactor/separator
ac c ol kmghdr ombodmembthd irmemiongfrovides ainmotlerdtdf orackings gydrocarbon
hde f§ed st.ream enters through a tangential slot on
ﬁeﬁ eC0§1I a&gn%?l cstggmprlslng.
preheating a hydrocarbon feed containing pitch in a convection section of a furnace;
heating the pre-heated feed with a superheated vapor in a contactor/separator and
separating the feed into a vapor fraction and a liquid fraction using centrifugal forces;
removing the liquid fraction from the contactor/separator; and
cracking the vapor fraction in a radiant section of the furnace.

Brief Description of the Drawings

Fig. 1 is a schematic of a flow diagram of the overall process in a pyrolysis furnace
that may be used with the instant invention.

Fig. 2 is an elevational view of a contactor/separator according to one embodiment
of the invention wherein the feed stream enters through a tangential slot on the side of the

apparatus and the steam enters through a vane assembly at the top of the apparatus.
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apparatus and the steamenters through a vane assenbly
at the top of the apparatus.Fig. 3 is a top view of

wo-R@s/0238b@ken along line A-A. Fig. 4 is a partP&l/us2007/086906

el evational view of FIG 2 showi ng the hydrocarbon
(feed) inlet section rotated 90 degrees. Fig. 5is a
perspective drawi ng of a four-bladed vane assenbly of
the contactor/separator of FIG 4. Fig. 6 is an

el evatid gnah wopivedy &F1a. 3ekensdoemednent of the pr esent
i nvention wherein both feed and steam enter

appartad dds upatizlelavrtmat Hew 9ARE. dshewvipg (he hpzﬂrgcarboq (deeq) inlet

ge%nvlbﬁygd@f)dg%rg‘és 6 taken along line A-A. Fig. 8 is a
partial elevational viewof FIG 6 show ng the

hydr dégaPbonpgsnseine drawiag oketoni-bladedoiaae aderaly ¢édieees.

oh&cto?/s §raﬁ90{eﬂ: Qtl onal view of a third enbodi nent of
e i nv ntlon erein the feed streamenters a

CI r g6 i§ a1l devatiehdl vieprofiamgrood edbedimertdf t dlesptqselb mwemtnpn
[ 0
qeelﬁggt?%egoaﬁ? ﬁ%MA@ %.er tElé %?pagla%si@m?ea&ac’?tt lly avl%ﬁllve eV a'%l onal
VI ew Fod. 7R4 Gopgfieshcaﬁ/ﬁlﬁg6 talken Hydy loecax-Bon (feed) inlet

t { at
oF evith 8% Pl s TR 87 naficd s sfubanRaRFobity deayinte
sbidonrowtetdd 90 dtgrtdse cyI | ndri cal sectl on of steam piping
| oca dlmmlat.el trel?l t he

ere ed enter
appar &t g *F &Va“i Qh‘%%?ﬁr i, mypriigh gyherein the

REDItRen eaietsarm@ﬁlhyﬁleew@m @drﬁiﬁpﬁov@f licfok d&istBbstawnd gtedn
hyper bol oi d- shaped insert that can be enployed to help
Winte™e i ncoming liquid to the walls of the apparatus.

Fi 9. Fld 10% 28p @leQVHFIQN Bk £MeAfnc A -Aevent h enbodi nent
of the invention wherein the feed and steam streans

ent erfig dhisrchastial skspaioatloicvost Flfy. & shayingdhg hydragaeon (feed) inlet

Qm%fa{ed@o\a@g}@esassenbl y. Fig. 15 is a top view of
14 taken along line A-A. Fig. 16 is an

eI ev atig. daeﬁ a pAriealclstatipn veavgeitan aierbdidicrrmbpdigfent H&1G. 9 shown
W%%'E‘Ih WEJ] gc(?i%ﬁ lof’1 t!:a)fn g Bﬁlg ﬁéé&&dflrﬁﬁgdl%g @Etgé’am 0& where feed

streans pini par at e
mtmf‘éﬁnpuamusstrearrs are not allowed to mx until the

St ea th inn e g, 17.1S

S o AR S A0 S gl o 162

showingpl lgperbdnﬂtshapbddmsammhag cdnl Hewstpt@td tchedp giscaint@hing liquid
lurality of contactor/separator

t
toﬁﬁeta‘gg\ﬁnn?ﬂwsag%aé%g{)e feed, steam pitch and vapor

out | @tig. 14 is an clevational view of a seventh embodiment of the invention wherein the
feed and steam streams enter contactor separator 25 in a co-axial manner ahead of a vane
assembly.

Fig. 15 is a top view of FIG. 14 taken along line A-A.

Fig. 16 is an elevational view of an eighth embodiment of the invention with
coaxially entering feed and steam streams to which a spin is separately imparted and
wherein the streams are not allowed to mix until the steam stream exits the inner vane
element.

Fig. 17 is a top view of FIG. 16 taken along line A-A.
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headers. Fig. 19 is an elevation view of a pitch
recei ver showng a) two pitch recycle nethods that nay

wbheo0asessed o reduce coke deposits when processiPQI/US2007/086906

feedstocks with an unusually | arge anount of coke
precursors and, b) the use of a vacuumjet ejector to
i nprove the recovery of hydrocarbons fromthe pitch
phase. Description of the Preferred Enbodi nents Feed
as used 18 4 SinpleRnRMHc FRSEE iIRkIrAMglaataueiRsrah&etat GGK
rising crude oil and/or crude oil fractions
r&&fﬁ ik ForgRGHRTEseRratatiings Witk serarneq fgerb stepmatitgh aad wpor outlet
hda@ht er crude oil (e.g. condensates) and/or |ighter
boiling fractions of crude oil fractions (e.g
naphttig, 19 kemederbon w\ew ofid pided) rpcofier Fhomanas) t‘M@/HllthcfaWSbn
1§1@tﬁ 8 ﬂTJ?% Q%Q‘Aéfedfiéf Pefdﬁé‘ea{gi%@&erpf %ﬁ%{eh ?ocessn%%e(a%g R¥th an
stoc ontal ni ng undesi e coke precursors") may
wonptly Segoamanyel ke preavyorhyids bidhe tremd 2 vEwamy) bt@s;ecwfr to
iﬁwrcgv% %eereéo%gxgrsotf%géﬁtcﬁcar% l lﬁ%ﬁl t{u? ?‘ thhaf)g?gsenm limted to,
one or nore of lon

*shor esi-dues, heavy

yﬁﬁmﬁmnﬁdwIsubﬂahﬁmbmmmmﬁef|nery processes, vacuum

e e R AR e £, R, R op TG e ot
adrdr ¢ade bil diticas caagigiag pacH. "Elh:ailso iaoldds aaiktursSMDSghter crude oil

L e T e R S (R e

IR et tasid daésl:l) vaht h@sy hy@asarBel ifasad Thy Qe aiyildeidsbon feed (i.c.
contai ni ng high boiljng conponents and hydrocrackate.
‘B iigearhen e@%hamtﬁemé é‘ﬁiﬂsgi‘té? W&ﬁ%ﬂsgréd) I mprise a range of

KdPy Rtro@hdhi. NELAMIIACE sGRIBYEREIRILS B ld®but ARGt 11BN to, one
They are nornal |y processed by distillation, and only
QrHBOIR 4 etier andysApS res BBt éleWYalmdFQ?ﬁ%’O‘P pepANSHEom refinery processes,

Wl Sirh bhdilsORkady gaslb‘ﬂe thPSu@ &f 1 el &Q&pfe? Sl Rrde m?alfe%%fjhmlted
preparation step of renoving heavy ends fromt

tol edappigltgsl eihtoil eﬂé’dVQﬂyﬁ@n darisandst ponhaleand ews SMES t(PlephlaMiddle
i
S R PREL PR o R T PRWR) BRER MBS ¥ Tropsch
frbérctrabll epphdsispeatiérond hadrdequbns icosthingggaghabéi g ameOInelts and
liquid streans in a single section of pipe
hB%F)O%mf%‘n%er that avoids the buil dup of solid coke
depos@rtldae @hdan@at bt hemglamly aponized @hde eypicat bigfip fieuaatcenvection
oV with the. h droca
B s GHHS) ot ot PEAG SRS GRET Rt iRfin, Fn G, g iehier
‘lk‘)h@blleztaﬁlel ﬁﬁdti@dﬁﬁroﬁﬁﬂfeﬂhﬁﬁﬂ%ﬁ]ﬂpht&i‘@ uaemd a@lolefiat piet fee@h The feed
oi lin t heavy en raction [ . .
WRRR D LR BT 08K B Botlr B ainb foof By lissiagion requires
dddRiolalt bupiti@bn® @pdrhiidy todn | Shaphs@v edvdraiyepparsh€any process

used in the vagorlzatlon process and the hydrocarbon
iglegire e waerigagor. thsrmak uEiSrtigtana ghyfcat tredratinef the vapor and

IRRABQRam i NEnHERRLBH bpﬁl 8 BCd m@hePihat NOIRRRAGAIWS of SUNE coke
i nstanti nvention inte Fes the vaporization, thermal

Eqeiitsiapd.at ilnsamaritng € %ﬁﬂa?lmﬁe@tﬂé PECFaTFYOy ¢ievifhetg hydrocarbon

@P@r %ﬁ&rth% fst ﬁ@ly%d ) 'uéé %ﬁ:ﬁ% efiif LUNRAL erein includes
| owi ng e vapor fraction of
petroleum pltch an all other hlgh boiling point heavy end fractions present in a feedstock

that contain coke precursors or foulants. Rapid thermal equilibrium is achieved between
steam used in the vaporization process and the hydrocarbon products due to intimate

contacting of these two phases in the separation section of the apparatus. The instant
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the heavy feed to enter the cracking zone of the

furnace. Furthernore, the ability to flash the
whg@sormsbon with dilution steam at a tenper apQir/@S2007/086906

hi gher than that typically achievable in a vacuum

distillation colum (750 OF), results in a higher

fraction of the crude oil being recovered as olefins

pl ant feed than that recovered through typica

Bl dRe P MREdraby A6 WapbrEh&dn, kethdl QuitiBratibX) Sint S§FArdtidn Qichs with the
refineries. The present invention thus reduces the

fppdpigheier jerdon ehiemodified elefng Brnacellgwing ogbhihgyapper fraction of

th@ DHOHY BedNo iRt PEE EBKinS LERDBIRPRRIaEAL F@heART NAOSRKING flash
1 quid seﬁ‘gr ator ~design according to the iInstant

‘ihﬁ Jeclwcrad:wn Witkedipsip Ftedm.oit B denaneprdwra hisheicthan et tHpieslktashicvable
Q S

Y Dyt BRI By PO Ay

16@0/6@@)% béfimg plappifesd] thanTthet teeenveadathioueh ¢fpicahetmospheric/vacuum

SRERGLE SRR M bt 1 BEER FsRah Byt tnd fotas of
‘@eVHWrwdadpudﬁrﬁmﬂba?ggwﬁyh?qiwanmegewéBmmmedmbyMKmandnmv
Crogﬁléevapﬂrﬂlélub osr?%%‘? lg%leac?f?rglﬁg & ﬁlg 1{1%@ dar° t&ﬁ ﬂlﬁ vapor/liquid
ydradoy Sndefopem@d evith s rampdiof stedn muq)hratdmt e.pedd)p to 1500 °F (540 °C

PIRREENRIAE0a o 4 aBlicT Bt b BREHER o we

Jralpmlieacﬂ)ottmncémﬂg t1 deparatoPRALAEBLIL She ABRVOF J0atAIO@ °FYAS0 °C to
qui ds, and Iong and short reS|dues cont ai ni ng heavy
489. CleRer hgtrd s pisnal Aeditionn atstdefsam gy @peeplpble coking rates

HAPPUdsHEHcHpERurdARgRI operating conditions achi evabl e
in the convection section of an olefins pyrolysis

f ur ndde COREFEQT featiomeiat Bdicel elefin pyriphypis Hunacess sradifiedispeh that

li/e'a%y\’h roc@fboﬁtfa‘)dg %ﬁhebef e r&lﬁ@&ly]tg thd ct}gckﬁ{glvlﬂﬁrac§ O %?Sjrocarbon
eavy hydrocarbon 11 enters through the col

ﬁee@dmﬁw&xm@ afegot hmaqth(@MBH)ﬂs,@né@SWﬁe h@'ctm\ne@wal @ns hqulds and

f t [

Lﬁcp fOR %s?(%\%%tcg"ﬂlﬁ?l%g %g%?qalﬂ%gaﬁyggcgl%gpsﬁtﬁl?te%%gort g@ Sﬁ)llﬂgletely

WborJ@SOma@ronomlﬁal( opERQing Conditids Giehi€yablyeinnigje wostectomnsrotidnyof an
r dstocks requiring salt and sedi nent

ﬁ%ﬂk€§%bm%fm% esal ter Iocgted ugstrean1of t he furnace.
A smildferanguoovt toFIGdil] whichis stobematkSviéw ofrustteglomestupiatby 10, the
line 13 is rocar bon, exi.t
S5 e dht P T et aR AR Bl el el i eacer
dtapet(DEPIHPL2 betd cpivecti@adeetionsdfagtey 1dnelfitidcel® @fa tbfperature in the

e Sl SRS R sor S wi Gttt afraph S -Tiii% o

IsdifRemofiedh@ion(DEspkd F6ragedsidkoredulimigGan @ a tse@mese@iio04l in a
of furnace 10 where it is heated to about 1250 OF (680

¢reglter fpqateqrpsgram 9f e fisraceyper heat ed st eam 19 exiting

the DSShhieAh&S of BRutioRR @ Eoﬂ?(trﬁl‘éfe%/ sBERAIAL OF isdRixed with the
wherein a vane assenbly is enployed to |npart a strong

hyidrqepibag goiting thet PtPh@rlfPrrf@ é@ﬁdﬁ)@ tb@ Bydipqashon ang stgp@ mixture 14 to
Gehedio® Eﬁe 1%%‘%9 "s'ﬂagéa ?Hﬁ‘ﬁ)ol’yy of Be REhRcliSPALtioR 1HE rn%{j&lty of the

rotational flowto the f and steam streans af

dihggn gy lgnﬁr@m adpply line 13 1s fed to the dilution steam super—heater (DSSH)
stage 18 of the convention section of furnace 10 where it is heated to about 1250 °F
(680 °C). The majority 20 of superheated stecam 19 exiting the DSSH enters the top of

contactor/separator 25 wherein a vane assembly is employed to impart a strong swirling
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contactor/separator 25.) If necessary or desired,
boil er feed water (BFW 22 or any other source of
w@b@an73zet er nay be injected into the super heaP@rusS10eAm86906
20 entering contactor/separator 25 for the purpose of
controlling the vapor/liquid ratio within the
contactor/separator. By "clean water' it is neant that
the water should not contain inpurities that woul d be
HeRRsto R ingBminB &tcdAWRS tih @A ABHIRBR MesRiBEd 6616WL © RYp impart a
equi pnent fouling problemwhen the water i s vaporized
png ofetagiepalwiflew g% p&f hiad etnds sSeaph sitenmst @Ber shey fhagm entered

dRBE ol &pator 35t ERELRLHY & RbirdbBbiier £24 v@ﬁergﬂ@ﬁ/) 08)or @R¥ other
at a pressure of about 85 psig, is also fed to '
woiteaet slesepaicatory 25 incidginta thangwatheaed jstagy 24nentering
wn{aptoﬁ’s%lcnraﬁo‘fthOF@Bhe\:ISVEhIﬁBO&HBF E&ﬂﬁ%llﬁl e | (?/vlfqgﬁil faﬂot\piﬁlin the
I ncom ng steam an erein the steamand feed are
Gomtactonsephsptoni Bgd dippnwiited iads inmant ket fleeedvaics strowltl| not contain
: | . r - - i [] i qui -
HPRRGLER R PRI bR NG AR I ncquipmcn
dolmpsiiroldenmvaep dreatdtars sgoticairbyofonony igictuperhs@ahsternor Hot feed

R O < TR AT R bt

B, id alsanfed toraenacsdri ganBor Spamsgls ) targtihiab atd apd ssth hadirgtional
fed to,a valve or other.fl ow controlling .device suc
R Elﬁ‘ﬁmgft@aﬁ gpEteddedhe {pgprpue siramyang ‘E’IH%‘HH e R @ feed are

iafiRattBOmixed bilevhidX&tioh @Rdfepd &- MeAlyepseeli Dit MHH) twdSphase
of the furnace where they are is heated further and is .
il mixyres Bosepaietsd ¢ e crbidiugdt ackier i ghe dpwpsiigam separation

debticragRonhi@bBecpdiofmadr ocarbon mixture is pyrol yzed at
el evat ed tenperatures The non-vaporized |iqui

! qui d :
f r actlihenvaPREady hrdrasaskodr Besh s fiagtea ¥7 2 ¢amelingds with some
SEABEAL LGkafd BMIRDSKAPRHHE R MY %&hﬁ?@a@&q wih&aM | pass being
fraction 27 is withdrawn from contactor/separator 25
fafdo eakiveer eder flovprentiellingclevive puchgs haen for gne pgs.fyafve 24, and
A& Be! kseP rafe.of:?dttg tll?eehlﬂgd.sfg&lt %rte—.q’le'cﬂelps%%t%rr g\ﬁgiH)C%&an(ﬁ{e’furnace
or other residue-processing unit or unit or’ further
whare @Egiqng is lmatedsfertlags ahdad subBDequentdli feg iote @headiant section of the
GOIRORhAL Bl hg{llro&{}gonh%gcgu?g g/ Porllyzfeg gtdelgif%ted génn_&;e? ATy
processi hg schenes or pr 0Cess Conditi ons y Pe
enpl aihednonPrapatizer eliqpiid/ rac@® iwgvy éigdiovebgi toc Hpftehdim20nthat is

or npre. contactor/separators 25 Such. an arrangenent
ouree g M F ke R BB S, S Qoo SRR Mo trom
qoutatiopbepafatod @S @adcoltdcted dn pactatcc el erf20adeoRig SEsfor Metaitd prior to
convection section. Each f%gd s would be. e uilﬁt]ps)ed furth
REASR! Kb AT of 9 1K a th P S h I SIHE PRICE e i e it ghg further
pro€sdieg tbr RS s Gt BEIcAdihg dRaha o posal 6F e hy@dtabon feed 11,
t.hrough pressure reduction valves to a common pitch |
FHEENRIPCeSHRG ShEECher RPN dpions &1 detanplovethe Pitch receiver 29

BNREGLOpHHERGHh 3hO 5B mortNSnABSF/@bhG LN dbidch QR SrdhechfRBt could
entrance of the contactor/separator 25 are dependgent

foninstaecchpapescia faiees datempioypmalgaletflossconiiphiad pepgdel feed passes in

th€ GHHVEEIRNEctiNAtEALNRES p&k WANR] e RPN AR N BB dcpior and
I'1quid (between 2-40 vol % of feed, preferably at |east

the Bitghoytogpmtfepnpgie feddlepass contactor/separators could be routed through pressure
reduction valves to a common pitch receiver operated at a lower pressure than the

contactor/separators.
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i nternal surfaces of contactor/separator 25. This
wetted wall requirenent is essential to prevent the

wo coosmrisen of foul ants, specifically coke fornmBtT/082007/086906

and deposition on the surfaces of contactor/separator
25. The extent of vaporization (or fraction of

nonvaporizable |iquid) can be controlled by adjusting
the dilution steanifeed ratio and flash tenperature of

the hyd ro@é‘r@tﬁ &h@@r@t MeXhiiRe dfthe BéRididiGepai@ofMBtard @pEndent
re- heater 16. It may al so be controlled by

Mhihe @v@rﬁ@aﬂaqnefﬁ?ﬂ PEpPeIEiae BVidsthe BrariEemeng gt mee%lwmmﬁ)enough
r?o% VaPbizel Mguii BRwl &MRES 814 & SUP BFREAE G 18488 RD) to wet the
ahead of contactor/separator 25. The contactor section

igteriah gurfagese g eQnéagtarioeitaEatarody. érélpawﬁteérwaﬂsrqqslr@m dnesgential to

q r

R NSy Ay SRR, SR M Tkt on e
junrendi eft ednjactqporpasmaerr §5. anthep ﬁxtcnt efovaporizaion (@ tfraction of non-
\?dggﬁzrapgg%q%gdf) %L,I? Bg]célgrolll?@ Lo? %ﬁl&\%&quﬁmno%;sge\éﬁ%nt%éd #aﬂg and flash
teinperefure dfhige Mmmﬂmnﬁswablnexﬂue:avyeﬂtwnhgcﬂmhdn Mdlplreqhﬂadar (HFPH)

d f
Gorlt B RES AT BThed ool SduhEr BoLRitmew 2
iatouthe igivienipoatapppedtatsd desen 20 iH'eed Oﬁdbnﬁmﬂ&@ﬁﬂlﬁr 25.

pressure drop and a t endant ecr ease f

D oo R oA BB g e Pt ey fron fof i Py that the
hid Meirsaah abhtined e SRPAMRATHONGcd QMEveS the walls of the apparatus
cont actor/separator 25 segregates the incomng oil to

inpRediatfle FPQReANfT apd PRGTdO seipiagt getaﬁun%@ﬁ@syteb@@& S grangement

[%@Mfsafhleo%nﬁitlotnhgf hih GkHIIANG” YARQAFy PHRS Aferfice tWIRrdih 8B4 non-
m xture in such a manner that coke solids are not

wPpERRkls heey s ydracaiken Hgmd eepidavapgratesipd farm thdgpogihef solid or semi-
LAB LA RLILS SRARLE Eo ZowOk o1l %Véﬂlg%? LR ABWAE eHal aBH'erﬁls due cither
Due to its relatively compact construction and ability
tp@x@sgv@mpsspﬁeir@} mqﬁtemfant@ﬁ@eea@felpéquta@d/olf fteam flow rates or to the
atQ
e T
wispated the ingemmglod mnthe Imneatd'e!lilﬂ Qf dhre, semwplatﬁlmbw pdfrmitheg separatlon
3 1R S [ r f:

&nraﬂﬁeglg(ﬁ]?c{ aﬁld é z)ﬁgsreg&“ tp@ h%%‘eﬁ?gtu 1? lgcrquo aSIﬁ?I{nS? tthl cgﬁf' Wis are not
dased tcgbne raadl audbs dyyeitlyefontedither the kontegrtanfertakgorf2S el glteatokvnstream
at . hi g tenperatures that would normal |y cause vacuum
{98t i ons in a vacuum distillation col um. The

wet t anlrewalith rataivtiBCHOPLS epatradtvn'agd elfifyab paRertthe growth of coke

el ativel ressure also allows |arge unts of

ot e B R e Gt S e B i B T gire flash
@aetbd ¥ o ©FiSIVaguunh Bis@ddtibh 3bluRih © 96 Wl @tEH, opdr@ibnbsithd ph@cess at
poi nt hydrocarbons in the vapor phase, thus ef f ectin
RrEsUieR el abqye gimagphrig W&SS%\W%Z@HS@P?IQ&% fodhe e l&ﬁnwﬁfeof light

ga@@dgelaérafe@rbﬁ Bt erQRWR SIT BEAMRAALOHLE S hiBB tenfprtures that would
I ncreases the fraction of hydrocarbon feed 11 that can

wEmpldie gause rvagiuay liEliHoH Ghe rvaguny ditibation il thenyetted-wall
&B&M@hﬁéﬁﬁ o%%%ﬁdn% @fan%?y?h gﬁrﬂﬂéﬁg’@re aRD (&uwg !—b?gesarﬁchﬁts of a

fraction | ower val ue drocar bon
lifting gamnch% dilptign stepm torvl @@ﬁ mreaﬁy r@@mr@éhmaﬁs@é p@ﬁ%‘ﬁb‘?f high

go?llﬂgsp(ﬁﬂ%rdcgrb%hsgﬂlr i \deorgphase, tﬁ’lﬂdef%ctmg the recovery of a higher

vaporized fraction 27 of the feed 11 for further downstream processing. This increases the

fraction of hydrocarbon feed 11 that can be used for producing higher valued products
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Referring now to Figs. 2 and 3, contactor/separator 25
is shown in a vertical, sectional viewin Fig. 2 and

WO 2008/0t38p0 Vi ew i n Fig. 3. The contact or/ separ apCr/U507/086906

conprises a cylindrically shaped vessel or pipe

section having body housing 30, a tangentially affixed

inlet 21a for receiving the incom ng two-phase hot

feed 21, an inlet 20a for receiving incomng steam 20,

@m‘ih%ﬁﬁé R/FUIyln@*sec%Zﬁl of B fGHinARCAINGdNRP ki fralor §fa6H ORI heavy

to the PH section 28 of furnace 10, and a |iquid

Qﬁ#¢%¢0@éﬂnﬂgﬁdwmﬁéctlng liquid fraction 26 to the

pi t chy FiRE %hﬁssehme@ &Sc%hﬁéct%f??ef)%qtofr n9M gﬁb%ml lﬂlfqgurgsoﬁ 4,8, @nd 5.

‘'vane assenbly" 42 conpri sed
légfplirlng npw & Figs. s”rwaéédcqnt@bton( sﬁphlaw ﬁg ISeﬁilown 91 qoveétﬂaahawlém view
[ A

I o R, Y L PP o Sl g SO MRty

shap@sve&senoglymn@rcmw% @pa@g@ﬁlra&ndartgqetlally affixed inlet 21a for

r. 0 i
AL EHE TR e M O el 21 TR B 1o P it
20y an‘@paJSSmidDIN’ci fdl2d1rdi‘heg eaoidédnbndtionf 27 fvethg aVIEPH section 28 of

ARRET ) Eo R TR BB ATR) EREF R

part le)ielgmphm fam thoridctR0arid ap@nd gssembBs 44]:0mbﬁlsetihﬁ part, of a

%ﬁﬂ]{l [hj gfapé;gﬁg) ‘[@a%lngfflglttglgrg%lg}sq ial}ﬁf\:/ c?(ﬁltglt 8’11 ﬁré(f at its distal end

d eadhd gdgemoly ehk MBb. ERthubSI0@ShMES a idvalitd S vihe® U eyminbtrically
provi de a smpoth fl ow tranS|t| on for the vapors

S@ﬁ‘feérarw@ e TSHBIGRSE Obihg Dab 40 RemTsilEe AlPRS Ve nose cones 40a
H0bMRhaed R cdifke B ermBlaSseBBL 4. DOnE 3ebYEREN &F the vane
order to provide an even snoother flow transition.
ORI b bmoterearlp Hethe PetogdYr ek of B bf each vane 4
lis Va'n@ a§s@1§b19r49fn%fyrb%QO§s%9tgél rﬁ??ir‘t fRNCRBSE #dke @s@ﬁ!lﬁnng vanes
helical section that conprises the renai nder of
4. drdhrt preﬁaﬂedterm@orimsetna@f theninetant wrentiansthi endlzfldual Vanes 41 are
el al.i
FEERHENG ol DR R A 1E BB Bt Y Frovide o
snmogr Sewt tsansitien ey the \axors e@ferm@ mllleapltoamﬂaé epdrodittoy cefieats. The
I?P]Xelhlrgggd %nog dﬁ% el%grﬁg shou a < I(')ad &géclsl di I'Hg' t%%%%?e %}M év@k Nmoother
ﬁlcrvpalrahsmzm eD@yistredno of hige mp(mmlmgedvsqmwrs OQ@adfmut/adee@S is, in the

flow capacity for it

Rt PRRG . R Gu LR bR el P REc o i inder ot e
deeait Sor tHeOWstoapachiion themekcadsaceon dbihthe alemve foghst an a’ﬁgﬁ of 30°
out.er vane di.ameter. The distal, K end, of. each vanes

SRR o EMOEETHE ISR Bnd BRI iMadERer: F gy s of

dyitadlor/hepastor 30 at Drightdaslc! Othenidles, ihdlading ﬂ%léé&ﬁﬂlﬁtﬁthe range 10°
exi ting vane assenbly 42 do so at the sape (or. nearly

8" sEnelyo Bl SRl RBlexaea) Mt oo NP vapord 20 but
1@iseﬂ@vmc§pafcﬁfz o tghfeﬁ hgroOVdIZRDtal - ol VRS 8erRRS IR dngles
have the sane base dianeter as hub 40 and shoul d have,
inpaKt HesSpDEF Byt eateirbowi Gty Tar Regiymt thigat aklogiy gnd pogter vane
dlétﬁ@tér t'hl?ci dith1 Efueds eapl@%ﬁleg'@rgﬁ&ﬁﬁ ovgalﬂecfle distal end of an adjacent
o-di aneter ratios are possible but they shoul
eﬁ@mm by 9t 1|6¢sé3®°nn priler fozange (rabthe yapproexitigsaoo meemply 42 do so at
i 4 f Qr. v r ' :
J\i/lg %]egl’?ea@g gérgglgghéj‘fszaﬁ{é?%gﬁ% hhARS biistaPlhd' FthMARR cterfbts SR Yith the
horizontal.
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Nosecone 40b, together with conical section 31,
prevents the vapors that exit vane assenbly 42 from

wWez@sn7mseci ng gross fl ow separation and the atPEnusIw7/086906

generation of flow eddies. The nosecones shown in Fig.
2 are identical in size and shape but other options
are possible. For exanple, nosecone 40a nay be
constructed in the formof a hem sphere and stil

achi e nbfce ok isABUIY hBUtROSE HasPliamb@t R matshomh QVe, in
transition for the vapors entering vane assenbl

the PSkETRA cmodmgat, 2 izelglg oA dbow 1j 1nt Bmengataf db%rd&@%%lﬁmﬁféb Other

Ifeicht ?cnaﬁﬁlételaﬁn@snﬂglp@{sftﬁef’%Qh sthBﬁlﬁ nlaﬁﬁ"ﬁlyrl& iR@he range 0.5 to 2.0.

t angent 1 al through inlet 21a,

Nepgehe t49a rhéﬁ)@ angyideat smpethgfapsition £<§c\tap@rﬁ eztfbng vene soeply 42.

t ngul a o]
ohck ! AR L Rncf it Edficel PANIL! AV GROGE apolk PGy vane
aSs@ddljaﬂli! bameybérredeint ¢B8s flamderiayation end:thne eti¢malpntrgsadration of flow
[ nt uf.f i he t

e;dﬁgeg ?gew é(r%%%ogg'sf shfox%ﬁ ﬂl lglﬁ £ £r§ dd@ {]gaézn 5{1%6 aglg ﬁ%fpe%ﬁi{ oqffér 0¥t10ns are

mhﬁbmnﬁermmamkﬁnmkmmhéOMUESbmgmwnumhbmvh@ﬁmmkﬁa¢ﬁnwpmxeand

Sﬁﬂ‘t ance er heated s tt eamd20 ent er rﬁoﬁ op.: 9 th
Oudiig® 3“6 Rr BUGRPL L EPIOKICEE S0 YR Th érﬁ“ é&s%‘% © vapors

dnifgring ghnet Rendlip42ment i oned vane assenbly mhereln it is
imparted a st in th anme ro onal

i oSS EERT. TR el O ot i sy gt space

VKA | N@sid0 30 FargtitladfClrogltinen 1218110320 BNdovhlico-rebb@gular
steam next flows in a sp |rallngafash|on t hrough a

ERER gichign B olvedibydEritnehgr Suct 2t 3@@%1&5 FREES drformed by

@Y dnBoR11s38 the Okt &R dultt Falid6r <G lakiORE Imad ¥3 Sa'ﬂ@lB? the circular
contacti ng and separation section indicated

rgakyeedrn I2n e hedprs f‘él&?r%wﬂh puffpignt velocithandsfleny Fﬁt"e%r ﬁheﬂgmld phase

ttof&@mbr%félﬁ%t% lﬁa{érwﬂ@ bf tﬁéh&gmg%ﬂh% chlﬁﬁtyqug BfARBON
liqurd fraction of 1 imedi ately bel ow t he
i sol aubgheaisd staaget0 @@rs T:he itqpfﬁ heusiig I0brough gednniples gPmand then
TS TS e My AR RER bty NIESE L SRl gyt n
the aeme antaodinaf digdctian 1asobhetr inyfagted ecnglteh feofl thadnantery ihpgpinegnd0 via
C ) _ NoPr :
él%%g{eta%%}% S 5%’12'“??%3 %l Tl"h{' %’[?’%ﬂ g%tt zl(rgslwls] é%lg sﬁl%hhg fasidh Qhrough a
@omndrging ot tsmpaf aiuctrng251 élscaghtlsdhmqn aylindef 38,hend itigui thto the

DR SRR Rl M OEPARET g BT O ARRF o tvred

3Mini Fig.oMThy sfeamcexzting the getaheﬁ cylindér 3heonv@pahé aadrberbon liquid

%EltB‘I? ggthﬁ gqﬁé Eﬁ{:}n@@gat@ iPElOW ‘%J’g&quﬁgm t IillP%iI gg&nﬁ%{opdwp%ﬁw existing

dpubtabfred eXiatqaenapSODs taanchtMPOAFan@UInkEhouding 38Sal proceeds to
m xed vaporized fractjon 27 free, or essentlall free,

BPORRFAIE CRrSh PGt igi . Fretk 2Y aPpYBrr fhs lgngth a?étqoafﬁctzlz and separation
S@Et%egﬂj%ft&uglhg 3 Xefef Belle bt 188 to (WERd $8&tutORtering
28 of the sis furnace for further heating prior

GOFtABIQE/ BIPRT4 @ﬁeesv?%ﬁlb}mll afctbe ligwd it thepseparafpinig disenggged from the
V%BQP’\@nd Hep%lﬂ@d dn tﬂenwalh%f %veewclcﬁaeyadd glwvgpd‘rg hm&%&% féed 21,

ep05|t on the outer wal vortex tub , coni cal
tokgthar ve@athe whpatiEald e perigm @ﬁ therfeede%lt, rtegsther W@h tsiram\Agy thatyentered

ﬁolﬂlgﬁ% eﬁﬁé ffio?lsfng 6316i 'ﬁfrlﬂ%t\}oﬂgx #uBﬁ&B, iegiltl b&g%%v\%er e%or outlet 27a as

t owa e separator ousi ng
a mixed vaporized fraction 27 free, or essentially free, of hydrocarbon liquid.

10
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preventing any liquid fromentering the vortex tube
60. Non-vapori zabl e hydrocarbon liquid that enters

W@ oBATI8er / separator 25 is transported downwarPCT/UR2087/086906

spiral -1ike manner, along the walls of the
contactor/separator 25. Such downward flow of liquid
along the inner walls of contactor/separator 25 occurs
under the influence of downwardly directed convection

f or cee tvBRriz8KTrSdtioR @ Aprob&ils td e miMa ] pad-hdalt® (MFPH) section 28
contactor/separator, and that are typical of the

othe el ﬁl&%%ort fygtherehiepdng prigy fgefﬁléerﬂag thg gadign section of the

EHRLODL Cholavh BRS 1. am @heac%e@ aﬁﬁﬁ(&{h& iR wgfeaw uép%tsﬂt 8Pk outer walls
forces acting on the |iquid. the liquid phase is

efrarep e dd. aovgehelid, 60ﬁatW1i1mh ﬁtrwunés thp @nifgiice o e VoHex tube 60,
ﬁﬁ{;itrng%y%t{n &haf; @5ut%?rdlfto@va¥@ﬁ1@%g%arﬁ@r[ Y88 o?th%h§n§§]@ thereby

prévents the formation of deposits o
wevengng artydiguiddfuing cdsinegha egyok fubicgli d separ at or 25

E Eg?l]@%\ \\l/vhw ?le :flgrhrl%éa 7 aCItl({,% n’@% enge?{ yccon%gtop/ggp'élla?o@ 25 18

temsparet cdowvsepdr at 0spidblikanaynive ar]mgsthm wa]ixedf thé @ogtaqderrspparator
nt o wer,. sect |

nj ect ed
%3%{1%{%:{1 mwaédp P‘é{toéﬁlq%‘ algng the IR ‘é(?‘{f Of CgMALQygparpigr 25 occurs
uEknthai infliegced be dowahwsdi3dlietted ebiact@r fosepaliaterist %mlthle inner

a wetted state. In additjo t i nl et. nozzl es
Sy e b T sroaist o Rt St 1og fhespd ird Riadip it i
deferal, @V Al0ey i@ ERicod, land & £ Qehlt 604rhattiethl fdregdi adticdOoradhd liquid.
reduce domnstrean1coke formation. Such recycling of
A glie alifwd ngbata sy taBPoRtedLdPwyaRlit itc ApiHENYSBE uMvalkhedf the

RhRERS R8s s @séﬁéd Rt ga@ ah®WeRbY FRVERHE fﬂrm)ManCJI coke
are not capabl e of adequately irrig atlngsthe wal

qdepesits @auﬂpﬁnﬁﬂ’cs tle Heed nits wOREIFuit PRV : ﬂw@ltghémtslr@ﬂet 26a.
R Tsl%@fn r%%béleﬁ %oﬂﬁh %?c;t %ﬁ]ovllrﬁ of h&ulH @r@@t‘ion%c E)ln(?ﬁlg gnta@io?/ﬁ%f)arator 25,

receiver 29 for the purpose i sol ating vapors in
Banbaptceuyisspar atrompead 4y ﬁct@isqu Bmlevrs spitiog [of ceitedtrgeparator

42 D1 P SN P ALl GRY v
ttage. slo cadrtionlad ectfdf ahldt owomlst |6iumayobe amdldcd)belbwevapor outlet 27a, if
ﬁe@&é&egé 8?%1% %n%hnglf%aﬁ &F agfijerclteﬁghqtsﬂlr}i %6 taﬁl({ 9e%r %ugcgv%nstr'oéén coke

secoh
formathn8 Sudiereeyclinp eoff lgmitl & l’ioremtlyemst required but can be useful when

cont act | rati ng at u 5.,above vane
TR SRS T b A% P S Bt 3R TR R S Aty
1?}@‘[1@% théangdis oﬁlth]:keklﬁlpfxﬁﬁtntb @deeﬁldﬁﬁe Mﬁaﬁ@ﬁtfﬁﬂmerﬂiﬁﬂe, sfdam may
are irt-1ike conicg sect i 43 is affixed to .
RHEeG S GhEEr PTG B ETSEE RA SBE PR A pHE vapors in
@ufap@a@ep@fatosse%ssanszs4@danandle4%uﬂs teBeifdrevent s}@w 1n Fig. 2,
quid filmthat may flow down thewal|s of the

@rqn@ﬁﬁoe(?qpﬁrm%éS &y be ﬁ%ulm?é VAR08 Bwr%'@oddélmgqsﬁ% b and 37 0

éé@&ﬂ%n%&de&él BR1E Qondirhi i b ¥in € Hb@ ke Nhs b dBorP Yok O ¥ifiieBarR® ChrAB unit
of the furnace via the mxed feed pre-heater (M-PH).

RepEupde to the first design enbodi ment shown in

Fi gurge Secénd aﬁ&}ﬂgﬂen@ of Fhla'd%mg@%'sﬁ&mpi‘noﬁ $6,SP8fd 8. Here, the feed
addi tional contact and equilibration between the feed

Zreftes ectrcphelSparaing @ppriegy2b abpveriaed psseroblydP- paadidipa, hub 40
i{s Eﬁtgfg(g::aé)tﬁf&t@vhﬂeﬂ@Hﬁta@é&%@a}{es éht to! Sl SRAEE AL selgf?é{ﬂez{(ﬁlr. A flared,

skirt-like conical section 43 is affixed to the distal end of the extended hub section 40d.
The purpose of sections 40d and 43 is to prevent any liquid film that may flow down the
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angl e of the | eading edge of the vanes 4 1 so that

their angle of inclination relative to the horizontal
woradoslogzse@s cl osely as possible the angle of PCT/US2007/086906

inclination of the liquid spiraling down the upper

section of housing 30 just ahead of the vane el enents.

O her than these differences, the design revealed in

this second enbodi ment is functionally identical to

VAR dritiesfubersapghi of BINE Wb hikll drbSpiiLgowdh 1h{a>r\@ug>hm@e 66\ thercby

third enbodi nent the design i's shown in Fig

PR BE R PYTOIY %eca@s ofrihg &urpacs eyig jthg mjxqdgiepd |p66aheafeé (MFPH>

Ml?mfe'té ﬁlfe eSOt aaRehaR @ﬂovﬁhﬁ%‘gu‘r& 25'11&43@% tﬁlstdgilg}{l&%wdes

t he exception of a circular "
S doml ot ppdgBH EEn bebredy ﬁlecfpﬁalrﬂ@érsteglza)ha@s as a result of
tﬁ%Mu't £ s@égertﬂl%{lgﬁﬁlgtdaﬂep s%gmblgoqtsfsqg?ﬁ‘x@ n@%\xjeg&lg% design the
33a. anper” 32a Torces t e tanhgentially entering
dniglpuifdhe badiag ndat dfrthe yraes ébebo that thieintaogla of pictimitieg relative to the
ﬂ%ﬂ%g 1{15‘[91%5 VX.IS cms&mlag ?pg?s?m&%g}%ne &felnél nQﬂd)r? of éllegiz]s ¥dh5ﬁ31rahng
ddvait thel (upl&r ISQ]IUO[I offi ﬂlamsmgsﬂﬂbjustaahedrdaqiﬂjhe Valﬁselesnmllts Other than these
nmber functions ch lLike a tangential
GRETRES oS e e T o el B RepStbminiRgRtpo e

fivet ensiodimenechownah Rigarek L tlexughs. t he chanber as a conlca

sheet. of liquid. Diffuser 33b is.ipclud

et Mmoo R 5 it o P e b e oy desien i
Appanat dsnt@bcoahSHrst esic@@ubedifet PoRs SUFGudE Qphlaagms; Smh the
t he chanber. O her than these differences, the

desi
RECRIAN QF2 FiFCWaR| EOlfhlﬂ charahen 8t #rdrfecitidgTuseriahs leldyn gham o 32a is
dospkdc ol 86T deborl BF Shou@MROT BRNed3HOMA. | OhdthihHI®8 Brees the
through 5. A fourth enbodinent of the design_is shown
fialﬁgemély epgering iqgidfegieiad dh e decd Heintoahpinning liguid rigg within its

dNBR&. FHNRuldextith ehe tHafBeitif S G RRBH %ﬁﬁer%ﬁlﬁﬂ%d td B design
this case, the cylindrical section of pipe

tb@nd@etnormgom@ln\ﬁ@rﬂguan@amé@q i & ek, t(l@l@hmlvqrefamtl@fls vagk like a
t |. .
ﬂ eﬁtrﬂ }arrﬁ% 90% oﬁllgrgfsl@ p@ﬂ& gﬂ:ﬂ@ qn \E\]ﬁ al?éﬁs}}t %lg@%? %;nr?g Zn%mlzed,

|s a sent " provi sone
wtheeit coitpphe thamd@r g2 ¢oraaag blive @‘el)quidO:Ihiéffuwrs‘iéb it ip¢lgded to gently

(519 %{ Eh% oF[R?ldilﬁ@tfilﬁftottﬂg ?1?3% flt‘ﬁe E%ﬁ&iﬁ; n%! a%o to rgduce the

ca odi’ment
I_ir@ssaneaﬁrdplacrd&s fhefcﬂlhlmbafrbﬁﬁhlenﬁmm theﬁe dlfferenkﬂzs i tha desgnsrbwahd in this

}r}% E%ﬂ%gdlél?én&% tlgﬂcaloga k/g%entécai t?r%l ?ntat%élipgg Ei )m 'Flgures 2
trongps. t hat a hyperbol oi d (or S|n1larly) shaped
di ffus 0 js,.inserted withip exjt_ diffuser 33b f
Che. duRBBE EmBRIRBRGT HE et Bt il Pg s e e same
oLy ps hiamdeid B3Re thixd tdbaemerhbsiiént RRdepl, HPthdase, the cylindrical
Thedlffuser may be affixed to housing 30 via a cross

WFUPTRIPC Hl g CUHREHSICORYFEHBE 1ol %ﬂnﬁﬁ‘o‘gime&}?ﬂé)é ganepienpeafs g 1) to

b @Qkénﬁe%ﬁo&‘él'h%mﬂp Cham(RR 384, ASsbs bt aGRis Plovidek MG a IBRABatRimpler
support are al so @gSSIb|e The diffuser shown in Fig

g HRIG coImBst drsize dlepethwiie wWOtherine thie&iugh eahedimentpf lﬂpegdemgn is
f:l:lgcno%&’imd&tféhlftg H%Qﬁlrd én@dﬁﬁ’en‘t‘ SiRfutlin g%'ﬁfe@ 9 fAf fiadgsi gn

condi ti‘ons such as during startup shutdown as its
posi tA fih smbedimest ¢fi the d@ﬁlgrrwh@m irf Bigg13. nlibest depigpris identical to

tﬂﬁtrsﬁg&lh Yn girg{u%pb,nﬁ) and 11 (i.e., the third embodiment) except that a hyperboloid
(or similarly) shaped diffuser 50 is inserted within exit diffuser 33b for the purpose of
helping to direct all liquid exiting holdup chamber 32a to the walls of housing 30. The
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downward into the vapor outlet tube of the
contactor/separator. A sixth enbodi nent of the design

WO niosfzisemges feed stream 2 1 and st eam st reanP@DUS®07/086906

that the feed streamenters inlet 20a and the steam
enters inlet 2la. Wile this enbodi nrent can be applied
to any of the apparatus shown in Figures 2 through 15,
it is especially applicable in generating a uniform

diffadel ehal bk ATAXRE QLEDNs B D vaNScrdss, brid 52ned 3dntRAf supPért column 51.
design revealed in Figure 2. A seventh enbodi nent of

Breesdesheghstaiizoslmng Rk of S&s bfaceah Pther dpeins plegipport are also

I%Sglﬁl@mT%Q JERLET $hBGn 919??&' # hﬁéy ahsad cglfnbfn@a %th\ﬂ%]@emgn shown in
assenbly 42, as shown in elevation view, Fig. 14, “and

Fig FopSugh ewiffseigis alsg useful dirige offlesics cendiiqnasughas during startup
ﬁlﬁ"’s‘ﬂﬂ élg@ﬂtas tﬂ@%o dlE}BlW%I‘éV@lrtE 'hghllﬁef?on@ the 7fee@n1ﬁft8fb6rﬂ cﬁljaéﬁy Hltlppmg

provi des sone a trona ntact and equl rati o
deteahintothe fapetowlititube efdhe pintesty/seeragorr esul t - of the| r

nmut u -DAS S Rr;
t he ?ﬁleselg@lsefi%gg%}e%ﬁﬂ%jdets{ég 11%91@?%?(?52%@‘&3 V\%arin MG (? Et %a/trrre]am 20
®t theathew@ed dtram entersningtt 285 .andl thersfrati eredry 1n1t:th élzf edéldhile this

GHIOGREF Rite SLEE o AP AR pt PG, HiGu ) AR o RTn 15, i
@p@ﬁa&l@zra@pll;cable\m;;@feranﬁg aaeifér Bquad filnthesugh tsedtionc®IS 38 lagd 34 of

o n ction of the feed to inpact
tlﬁ?)g gveﬂbgm 1ﬁ‘érregby i nproving the distribution of
I'i quidsdvbiith lé@ﬂbodlhﬁntvc&ﬁll% @sige M tyoth THaifSeds@¥@ARM and steam stream
enbodj nent .is the sinplest to fabricate since it

A Rring cexdialyeheadrd l%ﬁﬁﬁpee%set%mzj dhtas arovgy igglexpqnyviewy,Fig. 14,

SR tdpraMt, d8s 150ITha &QF&ISL&HMM? b b Skt Wb MW in tFiBires 6, 7,
feed stream (which would normally enter through the

ey Enthptall provisigh serpoadditianahenitagt andneautlibeaiioh dedvegn thegfised and
¢h FhhGok -as AresBlt Ofhb - RRRAMRBLE tHRbuch BIR W8S LYmBY S Pref@shly, the

RERL)
both the feed stream 2 1 and steam 20 enteri mrzj
feeshysiredm yweté santesf injch| He vane ths stryl yiram veyldisoian ihlat 35.

gln‘i%s{ﬁﬁ%@nth\é le&Wostr Ang COL%@ int&”iﬂlej[ 85 ﬁﬁ)e Mlle %Wamlzs'trgam %Xters I lﬂet 21a.

n the feed enters the apparatus t
Bre &mment uﬁetfmlgmnlerbm wederradhdiowaveer singel thes @rfrarfgeledltpﬁoms the

iggor@rqg sl}qglﬁleﬁg&%% OV}B ! Sfegc{ Sgrﬁﬁa% %ﬁ)eg%n%glrma\,/vtﬁet}éb@ }nmroc'ving the

disltiblaioghif dguid ghrou@ﬂ%vdne rsseably) TG smfagntlbenlmzimhw @dthe kifnplest
cessar uni formdistri on . of

ERERAR el P ORR R 00 s {Pes skt Chod) MM Sites for

€ oard alifofe Qﬁktl?(ﬁﬁoﬁ bfe&m fbedoa&aﬁar(ezhfcge@buu@n@uhnya eﬁteﬂthtcmgh the

stron enfrifu orce erate its passage

B0 OTaH s 1 Sh Pt Al GAhE 41 The. ot oam

st r eam @yiith §mb&ﬁm61€t&9f lﬂ@l defikPeSo aisdooﬁﬂﬂae feed sH€nanNatlduseam 20

of a coaxial sectjon of pipe forned by the |nner wal | s

Jering cgaxjal yerhsfhoiglet Xpng asprantly) f‘%»raswawg i plevation yicay Fig. 16,

ﬁﬁQﬁ tpRiH, Fh%l her Inothﬁ Fe’les?tgl the ?ffe@ N @fketsAhd GpSiats AFoddh@n annulus
"I nner vane In the preferred enbodi nent, inner

formped bowpap %léam@éﬂ wdls jof §eeé| Hpaps epd ﬂw Quﬁerow@lé f cfeamgpigte 36.
WiithinltRis Qﬁrgl)ﬁis'mla oﬁrﬂgre\lﬂowldlﬁnﬁlﬁféﬂ q)?@gtﬁfé‘ﬂteﬁﬁﬁ@” ¢4k (oIha%s)r?aS may

end cap could take the formof a standard pipe cap o
ke eprleyed) ifynecessary, to promote uniform distribution of the feed stream ahead of
vane assembly 42.

After exiting the coaxial feed and steam pipes the feed is subjected to strong

centrifugal forces generated by its passage through vane assembly 42, having vanes 41.
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desi gned nosecone in order to reduce the pressure drop

of the steam phase and to provide a nore uniform steam
wo bas/opasbd er n downstream of the cap. Opti onal | RCT/UR®07/086906

distal end of the inner hub may be left open. A

helical ribbon or vane assenbly 40y is enployed to

inpart a strong centrifugal force or spin to the

steam The vane is designed so that the steams

Tli%ts@etahps‘ﬁ@ﬁm dkite6E E@Rial @pé%d%ﬁféﬁ tHéSaIInhR& of MB@SRAsddMon of pipe
vanes 1 on the feed stream h this particul ar

@%@d@%ﬁennﬂ wikheoffeed e hilpdo @@dh%ﬂﬁers\v@&rﬁf $olesggygection of

1QQerrH?[Se FONLARGL RNRranal BRriMat Whnct BY. &F 9&%&1’3&9&1 gllﬂb@mment
i'magi nary horizontal plane that passes through inner

IRy pist3P amepled eieitsqlnytal e vith disk o and aiits gropieal wed will ¢ rounded
e%ldréa CRCONAGH QB WBRNLk e RGRE staﬂéﬁrdf’g:% Ilﬁ %?g ccially
nconi ng steam vapor to a circular rin defi ne %&
dehlgnm0@¢coe@lgleordﬁr tpigdace3he altessmtesdr@p gft tht steamal phaseammipto provide a
rﬂglje %g f01]n¥ sth[n? Yl? gttg'ﬁ dmgs%\%%ﬂl %% the cgﬁ ebﬁ)ﬁgn%llg etLNl@t{&l érﬁleof the
ean1and ases
mim hpb swy bk laft gpemfA \haiclal Iuhbos or ﬁfme ess@mllbb’ 40gn$mnpl<md to lmpart a
nt act
i Son R 2 P B Mo e S BEC S s B Dk Pl e Nteam'
foaltiboaMdingtivh &l the safictas at Bgokaidiy, vahéret 1sihaelnicaddrehmed

phas nall e |I|bra within se ation zaone

st it Gt a5 TR gt ege do nor
doh&cﬁ/\ﬁﬂlel 5n0¢1‘fer Tuhﬁl heparat erowhdarehdotnalynh@u@htal p@LE that passes
outl et 26a. The m xed steam and vaporlzed feed phase

tg;aug]g 1n88rth1\b&o{t%gg pgaﬁfbééOfGBlns ﬁfétgé\rmlinﬁé eowetrdéé aurface contact between

HO ROl (R0 phaReedt Ali0int SIREkRAMH VBporadd dilc@¥t ring defined by the
conditions, it may be necessary to thernally |nsulate

Qus g el BIPE 88 Ftﬁ gisted ged. s {eshilging. df Preventhe | WailcEpe’ igferface

A AGhe th%{ésrh%H@ @ee@ ﬁé’s@s wﬂ’éﬁ il lt'l'irQ oeciﬁnf?aftesstﬁé: Bosmblhty of wall or
I nsul ati on woul d be prevent coking in [ 35,

¢ cogoke rfommayos gdiere| thgaql tayoi strpango st C@éaca@m emé rbyAs with the
otgé}gﬁgl \%bl)dl gnts QS%HB&P&LO% qgll(ﬂﬂg% 'ﬂ#éﬂ ih@ial &%Ea%? tlliehsqeam and
at tra et ween

con Ive and convective hé er rate
febdplsisesatherantly te@tbsterwidhs sgpriagpn renecdn thecunvegforizidpitch phase

%ﬁe 1|% emrl# &ed t{g]\ﬁ?e w§ltl & the s?ﬂa%atglj ﬁ{ﬁt ang %rgg%lnﬁ(guld outlet 26a. The

a rectangular
hxed stydm Atk vapamze‘d/déddsphaﬂe ehivuait morteXQGulaf 60.
cont tor se t here Si lifving.its ... )
const reggl% 1 (Pn ‘f’& qn%p SIE’)P% \?P%%P Xg&e%n%%tur%?r%dgq% Conditions, it may
I iSdcedsdyittd Glﬁ:rrﬁillyt ineulitd elaniced sttdaln Abranke {tben pabd © (BAr plane of
contactor/s r at 25 t han_t hat |ch Id normal ly . .
SR PR 2D e R P A s G b i Bl clking in
REY pipP86J @ld/dr PheBabs. tMsuliPh@eldtRReachictddl 18y SdoubleWalling” the
di stributjaon. Although the focus t hus. far has been on a

isedhpipe 2 Ryt redyce élik?a"‘roﬁfi‘&frtwe pRd panvegiiye hegt Sgastetgte between the

SdahHald IS ORYs RHf W cotber &tk BB itk RAR> oRgmsuch uni t
may be installed in parallel. This could occur for a

var i eth gghth egbgignen clinigatese thycitseq e Cui & Eecngylafeopening in the
C%’ﬁﬁ@tﬁ(%t L@ aQP%BQstuH;S 3006f Q%B&&Br/%ﬁ&%f"z%a' t&lér@?f rm}lphfymg its

robust ness

construction. It also provides a more uniform distribution of the incoming oil along the
walls 30 of contactor/separator 25 than that which would normally result from a simple
rectangular entry duct without any special internals to improve the liquid’s flow

distribution.
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2. To handl e exceptionally high feed and steamrates
3. To inprove the separation "cut-point" dianeter and

wor@sarisepi t ch coll ection efficiency 4. To redPCEUS2007/086906

overal | pressure loss for a given total feed and steam
rate 5. To allow one or nore units to be taken
off-stream for mai ntenance whil e one or nopre other
units remain on-stream 6. To better accommpdate

vari atliensh it feed @nd t5t BAMEAL 68 Ul OcsARBRSpatdior, it is
process conditions and/or crudes 7. To allow

%‘ﬁe@e@ drt SRIBHSIBASOCEY WReTS iR 8105 thaly ongysush pait may be dnsgplled in
ﬁé@aﬁ%ﬁ%&@Wﬁduﬂ{%ﬁgva{r{étﬁ@%’as&{shy| ene furnace designs.

I'n such designs each feed pass is separately flow
coht rl®l Fesdccamhe sipp of ttho rerfration eapparatuf rfae thicter wpchapigal/thermal
tot al, ]ﬁﬁggt ock flow rate to the furnace. Accordingly,

for such a furnace having 6 feed passes, 6
coAt é@thamllsempmr@ﬁshngb[fﬂed ahdsttanstagdsl ed. Figure 18
ilku r 0 [
 par nrosane SrrBBef s PATS Bulrd i AERY Bccron
Her eicfificignicpe headers 110 and 112 are used to supply

f eed o the . inl &S
pecotrle(g“g Ver§ PR 1o i a‘p@’é“‘tl?e%uﬁi futre%d T‘%Afteﬁﬁldfatfle are

used TtoOalYoWT@r\eeortIhﬁe mntts:h) bnakstapistréana €drindistenafAbd tvallgbne or

Fig. 18 illustrates the use of contactor/separator
deS| JrOTe ABBHINE A pib¥Fea@even, described above, it
sheulTd feaercdceafimbdial vasidorfin fbe RNt IR tse detsidebRDprocess
in this application could be arranged and operated in
par alPRfitionpRad/REgude successful operation of such a
paw: a'ﬁo@llo@%kﬂta&%r/ééﬁﬂﬁt@?s&@ bé SRAAEE RRIENESpdsses RERRGAL used
mani f ol d de3|gn is includes keeping the pressure
dr op 1agreBsehylpee fyegercdesizanalnisughlcsighgraeh &6 pesy i yparately flow
pr esuhgoIRE ARd %'oﬁﬁled Ql?edllﬂgfryétgi‘i ey the total feedstock flow rate to the
contactor/separation units. It also includes arranging
the pgiphasg scachilingbhe faarmclyuantireaceamavipat po fesfd fraesds. 6
and t G, he i ndivi dual separation

uni tzctO%%Ee[})lzsr%p%%rSd’g%?t 0 E@Elletdw liquid pitch 77
col | dugueel 18 mlhptratcmortee@fesevml m@smlaywdye o€ @mrgdlgb@/parallel bank of

at; r ; ciLcul at

ARRREMS R SR A RS E 10ORRA00 1) Gl 2I AR, Bpiygream
atmyl fa@atmsth@fnldtsi offLrirdits di2§1ressbbmitvdy 'Bﬁimiimlyt hipe tpgpiers Wall dnd 116 are
1@8% % aengdevert C%gheé? Sgapé)ﬁ i Ig?tl?n% G ughmg'sggq 111ustra?es the use of
dontaefosgeitar dbsifoebrimdn @tlmsekrd\wb)n adstiibeddibbe, ﬁtrsﬁould be clear

ifnt s Mol G Br ) PheTieHe® Bi Reor el g opersed

infpaRE€le SIalkyy td scaddilt dpeftio Juella phrbid bamaofaioﬁﬁctaaséparanon
be recycled through a distribution ring 92 bel ow the

yngly & Preer magipld dpigte fhip nclylcp kepmerteripsric dgep across the headers

Jrathlt i ROADERon SO TR MéLER d&P BB)s BR 1ﬁﬁvﬁhil%h@5t€gsepﬁﬁifon units.
to contactor/separator 25 to assist in cooling and

ralsa fngiudengrangme kg pigingpo thepthe same quantity and ratio of feed and steam
report to each of the individual separation units.

Referring now to Fig. 19, liquid pitch 77 collected in pitch receiver 29 may be
cooled by passage through heat-exchanger 88, re-circulated by means of pump 80, and
sprayed or otherwise distributed by means of liquid distributor 76 on the upper walls 70 of

the receiver for wetting, if necessary. The cooled pitch may also enter through two or more
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contactor/separator in a wetted state, if necessary. A
separate hot pitch punp (not shown) may be used for

wo e@porisng hot pitch fromthe bottomof the  PCT/US2007/086906
contactor/separator back to the separating zone of the
contactor/separator to ensure wetted walls. In
addition, steam 73 nay be injected into the upper
section of pitch receiver 29 by neans of a steamring

thflochital QoEBEs (16t howh) AfiREERMORKIIE QallDEL WEAVer 29 Just below steam
contactor/separator 25 and the pitch 77 collected in

e @ror Be anipere o getting thraallsof rlﬁgequér B neegssary-dapegitjon, cooled
15’1{% 932146 GhalYd rr&?/@lre@ %‘oﬁéﬂ%‘bﬁsﬁn&ﬁ%h rifBY2 9&16@&1{\4, E@el @01i§kid pitch
he receiver, | ossible to prevent highe

%ﬁp@#tah uit@lwqy@Po@artg@mOmaﬁ@mg Ipic8 s&hmaynbg H%Cwléﬂt@né%k to

JhOREL B0 dovardand COHIENShd Bkt GBL IRk of the
I qul 'n the pl tch recel ver. St eam Iven vacuum

jontacej/eapristor 62 Mattehgats Ut néassraiyn hetep@4te het pitain fiunipehot@hown)

2 - ; :

A28 05 e RRAR! Bt o TRE BT (el o ulefl pack o e

phasongiOac of the tmlta"c@m/eevpaeanorft@ enstiicevaptad pekde  of

i ncreasi the regovery.of hyd arbon ¢ ents .

sui t dbridP g RS 2t gt R BT bR sKROREUGRY Feseiver 29 by

1B bW b Btehi @indravih I’(’bgiler toofope ranstdant teeridrivgtwadkeh abntastorGtparator 25

t he vac t he por. S

s ptehr 7 shlfstedoopsh 3Ebsr AT oy freotimeheishoappgnirained
18fdrdch®o v theCiahy ethedgdeivtdr theditcdiRe Nani goalible®@pvent higher
allowing themto be operated at two different

tﬁm@%rgtafeegy rpQAtont YHRScRIRS e by evenenijomnfjowiag fownnaid and

@b Rh titolder figue®intnd 1%Wr&reﬁi'é} t he

contactor/separator to t pitch receiver. Wile the
i nverft FEHMHEYCHESHUH e%tceﬂché $Siy e petion drlet & @W@m “inlet 86 and
@5&%@5&%1@8’76% 'B@%s%ﬂpd)gﬂ ﬂ%ﬁ‘?e%elvéltw% lrédup@the ressure within the
appr €ci ated that changes can be made and still cone
wohphase e of élem@cemertfmm PNTEPRS| b icraping dieapgsivery of hydrocarbon

i a

s T
pemi ghd evtadelidnoofaths eparvat Et pths svapdrrsnpwhoft ﬂne qbnmacrtan@pmtor is

N R

thesmdo iba Oﬁerstledl gt svccdifitmot pneisseplaﬁmmon chube hﬂneved fvg any means
ndric ustrat.e

S | i I .
é? @8‘?? gh YSGEJ?’/ et %Onb&e C?‘%% é?{/ SHRH P g’ael p“& ﬁ%%”%rm h
use ORhilg thfeuigaéntlbn) hae $ednods efitrd al€h tddpecy apalic prsently preferred
ldCLAIMSlA ont act or/ sepa . o
STl ng: M treBF o it Fhateey RS o e Gyt gpme withn the
eBsLbMhd BrventibaP Tor xadipled mltpl didRiacR sdpatairs Edh Beais€l in parallel
vessel for recejvi 2% a super heat ed vapor, preferably

lgtceahlfw%?nh‘wﬁl P otogleedmars: hil heysequid cash Bis| conacgfed tR fpseparate pass

Nﬂl'e @ﬁﬂrn@ce@r HER bdcH pRIceMaNRHidnQt a s THBR /pﬁésn A @itionally, multiple
cen fugal notion to one of said vapor uid m xture

t@]pgeg‘aqld‘e uplé‘gs kewd by u@,calp\@,a -single contactor/separator Further the vessel can
be cylindrical as illustrated in the preferred embodiments or it can be conical since both use

centrifugal forces to separate the vapor and liquid.
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an outlet in a bottomof said vessel for renoving
liquid; and an outlet for renoving vapor from said

weewsolise®. A contactor/separator as defined i PCT/US200T/086906

Iwherein the inlet for receiving the vapor/liquid

m xture is located in a side of said vessel and the
inlet for receiving superheated vapor is located in a
top of said vessel. 3. A contactor/separator as
defined in claimlwherei gt herjpket for receiving the
vapor/liquid mxture is Tocated In a top of said
vessel and the inlet for receiving superheated vapor

i s | ocat e of .said vessel. 4. A
coﬁté%?%&?ggﬁgwg%69xggm5§flned in claimlwherein the
i nl etavieal;r ecei ving the vapor/liquid mxture and the
i nl et f recei vi ng t he. super heat ed vapor are
concéftt ?td‘éﬁarlgvﬁé‘g YiTBHES VPR locubcbm W&ai d vessel .

5. Aa60iEas tad A &SP FsratRivimsa @pEiheasl vapot bl@fdﬂébl)vm&fnel n
the inlet for receiving the vapor/liquid nixtu

furt ﬁ‘é}‘lb csAfsH B sgidngrsgl ed E#a%léﬂmg B Phedity P%‘i‘ﬂl%? for

po[rﬁﬁa@tﬁhgoiceﬁﬁlfﬁgﬁ ﬁul&{to HE HRGRI aborARjufll HRUSE BiGid@up@Rdated
section and a |ledge. 6. A hydrocarbon cracker

colpiofsi ng: a fur nace and a contactor/separator as

def i r&ﬁq)uﬂcﬁ 1@@80‘[% Gl s@dMRssir Br rerovie MY GaOGAr bon cracker
as defined in claim6 conprising two or nore

cont atmogﬂﬁté‘@rgama‘tl@g wapogfrom siigdesselar bon cracker as
dep Uﬁ?gon'taﬁ &k qﬁl gStcf% of YA R85 GQTPT {Vﬁérﬁg s 151%91%% Y& 1vfng fhe

recei vi ng rom the contactor/separator
t he rvemﬂlmerd neigtvpy is d@sted ivagdrehispidivespleat dre ifilor for receiving

excchahar Pl AR RS by G B84 10 ocarbon

cr ac kecongstalBéparsaat ak defuiedumlﬂM@he&em thichielet foc exicviemg the
e a5 TR BsRh B bBeRDabPRRL. PR bR 8l
cont agpedlidatdpapatiolocadinlaisiidiotdsdidivdske. recei ver. 10. A
nmet hod of he t|n an epar at.in qui d dva or. from
a fydt edc 3@%65 mé?lﬁgﬁgwberelpmerl blor f?g‘elamg the

hydr %@drb@ﬁldfrﬁl@dﬁé fakhd il foR reOR @ GhNuhSBRM@RLPEr 2S
defined in any of clainms 1-5; introducing a
supe rcﬁ’é“ép'%’&al\lb’d??é‘ftlop‘?ﬁlé therfep elowidactsst/ separ at or  such

that A EoneRRAGIRatd dVBRAN A%t PwREH HRNRY fof Reiving the
feedstock within the contactor/separator; separating

unvapepirdiseidiaistss BekericomnTises pdpidAprhrmberdered fiom & mﬂon of

an interior surface of said housing, a roof section and a ledge.

6. A hydrocarbon cracker comprising:
a furnace; and
a contactor/separator as defined in any of claims 1-5.

7. A hydrocarbon cracker as defined in claim 6 comprising two or more
contactor/separators.

8. A hydrocarbon cracker as defined in claim 6 further comprising a receiver for
receiving liquid from the contactor/separator wherein the receiver comprises a
vacuum jet gjector for reducing the pressure within the receiver, or a heat exchanger

for cooling the liquid.
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contactor/separator using centrifugal forces; renoving
the vapori zed feedstock and the superheated vapor

wo boosogise@ first outlet; and renoving the unvaporugm®dr/086906

feedstock through a second outlet. 11. A nethod of
heati ng and separating liquid and vapor from a

hydr ocarbon feedstock as defined in claim 10 wherein
t he hydrocarbon feedstock is vaporized at a

t eppey Rf SR ridh RALRIT ol Bdhed B8 & WhAEIRIRIEEIARE cétnprises a
tenperature between 404 OC and 520 0C. 12. A nethod of

heat iSKgMARIECteTeip &R APRA GECHPR B the EReiverdp Srmfarkgrica between the

hydr Qﬁﬁa%egﬁ%ﬁiﬁq{ﬁuﬂ%n%frlecré?\gr.i nclaiml10 or 11
wherei n the hydrocarbon feedstock conprises crude oil,

cr b@led wicthod phlecaiiegand spragaripg higdid eadyarenipeadydrogargon edstock
[i quicgmpgigﬁgss heavy ends, Shell Mddle Distillate

Synt hesi's heavy ends, deasphalted oil, oils derived

f r omintandusiag el §ydrodarbanted detoglnimhtacioerinfactor/sapator Ts dgimethin any of
pr gﬂ}ﬂ%tls:& or hydrocrackate. 13. A nethod of heating

and separating liquid and vapor from a hydrocarbon

f eedsttoglkciag a dgfeiiretdd vapoaimyo e caltaitorbefabatdrZunthiatat contacts

the temperature. in.th ntact.or/separator is

coftd BPPEA Byodiah GV S or T L F SP T orperifer
supershgadtidg uredporizeddyedad i iBd Rapdrized feBmtutk i0the

super hea{sed vapor fed .{”g 1t e contactor/separator, or

by "SR HE N SAPBIMEEUPESDf t he hydrocarbon feed

fed trembéhig: GORIRELEQT feS®RRK ahdthe superheated vapor through a first outlet;

and
removing the unvaporized feedstock through a second outlet.

11. A method of heating and separating liquid and vapor from a hydrocarbon feedstock
as defined in claim 10 wherein the hydrocarbon feedstock is vaporized at a
temperature greater than 400 °C, preferably at a temperature between 404 °C and
520 °C.

12. A method of heating and separating liquid and vapor from a hydrocarbon feedstock
as defined in claim 10 or 11 wherein the hydrocarbon feedstock comprises crude
oil, crude oil fractions, heavy hydrocarbon feeds, gas to liquid process heavy ends,
Shell Middle Distillate Synthesis heavy ends, deasphalted oil, oils derived from tar
sands, oil shale and coal, Fischer Tropsch products, or hydrocrackate.

13. A method of heating and separating liquid and vapor from a hydrocarbon feedstock
as defined in any of claims 10-12 wherein the temperature in the
contactor/separator is controlled by adjusting the temperature of the superheated
vapor, by adjusting the amount of superheated vapor fed to the contactor/separator,
or by adjusting the temperature of the hydrocarbon feed fed to the

contactor/separator.
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