; XYe3eLl L(t, 6bT28WO 02/ 0(. 125 PCT/ EPOL/ 07937 FCC REACTOR VESSEL The
invention is related to a fluidized catal ytic cracking (FCC) reactor vess
conpri si ngo@agest o avoid the formati on of coke on the surfCaEPOOD7BHhe
vessel's internals and vessel walls. The invention is especially 5 rel &t

to a method of retrofitting existing FCC reactor vessels such that a
reactor vessel is obtained which, in use mﬁll experience | ess coke
formation on its internals and ve %%Ei 961, 863 descri bes an
FCC reactor vessel 10 conprising at |ts upper end cycl one neans to separate
cat al yst particles froman effluent of a dilute phase fluidized catalytic
cracki ng reactor h cyclone ans, are onn ed,to the
downst ream part of ﬁﬁeip go?n ?elgfu?ng %onL &%% ﬁn %%%B% to

di scharge 15 theackeagedFceacreactoseVeeéélueompfieﬁm@hmeaesse¢ andidil uidly

end of the vesthP: TATRAESANAPY GOECcPechATGR BLRRT nGT Wt KEoBTOsEnt,

general ly betweeﬁe@haaétehdthessepawallen TRansnvéwt fbh oI 20sgasELE1 pr esent
in theﬁieactor \Y; 0 be dlﬁ Q ed froglﬁhe react or, vessel together
8f P t

Wh oo oneniaten, kP Brugh ohEtTELHCLBAT SHhP iR OnECRIES S FOF hese

nmeans are fluigkyseoBnegtBdrhaesyl teagtbn 680ké1 COHt Gistath8@Swianeh ) ophaft er
cracking, are referred_to as so-called 25 cl osed-cycl one or close- couEIed

FCC reactor coRffgulati-oREPSFAcNSE LBRE EehasfPpemabianonn ibs ExbePRelisthe
surface of thezggpgeaten aggmg of an FCC reactor vessel of for exanple

US- A-4961863. This is especia the case 30 when an FCC unit is operating
on a nore heavi er gﬁea§ﬂ08§1tﬁﬁé fdesgatbaesrnEeC f Bpactpr svessekcause snal

armount VL0249 hg~ aPCT£§P§B§QZ9§ZdOEy895§eH&@&HésﬁésseﬁgfaQéa”p'e

heavy:ﬁidrocarbons are not fully separated fromthe catalysts in the
separation meanstaleh pﬁe§é0éﬁalfremnenteféiue@ke0§rec@$%@te Plogeeher with

the catalyst apd.gbe,dlischaneedsboctbeydnhosercend plaibe grackoLyvesael

they will alnost immediately eparate e cat a pmar
in the reactormeeseebrecﬁkeldﬂylC©onacmhent©hebe d@kEspre@mrB@rs edbreheént o

contact with the pot exigLlor ¢ 9hi 4Py EXANRLLLLNG: SEPREA O 8B  Seharge

15 the cleaned reactor riser effluent from the vessel and
fluidly connected to dipleg means to discharge the
separated catalyst to the lower end of the vessel. A
secondary gas discharge opening will be present,
generally between or after the separation means, to allow

20 gasses present in the reactor vessel to be discharged
from the reactor vessel together with the cleaned reactor
risexr effluent. Such configurations wherein these means
are fluidly connected, resulting in short contact times
and low after cracking, are referred to as so-called

25 closed~cyclone or close-coupled FCC reactor
configurations.

In use coke tends to form on, for example, the
surface of the separator means of an FCC reactor vessel
of for example US-A-4961863. This is especially the case

30 when an FCC unit is operating on a more heavier feedstock

than it was designed for. This is because small amounts
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10 The probl em of excessive coke formation is especially a problem when
processi ng heavy feedstocks in FCC reactor vessels which have been nodified
froma comueetdeersal non-cl ose coupled design into the so- cedI/ERD1/07937

cl ose-coupl ed design. If the coke formation reaches a certain |evel 15

| arge fragnments of coke can to drop down into the | ower end of the reactor
vessel . These |arggygo fragpeat s sgan,l n e t means
to di scharge cata ystsbsson1the feacto?kgg §%|F8§ﬂ2 ?ghggéﬁggfgékaggethe
FCC unit wi |l havefudligesebatratdednficomokbercabatgsbseifOthhesbpackagen |t
has been exper] d u d uf do o] [r al.ready after
1to 2 years o%ggggfaﬁﬁghsiH%EFsgﬁgﬂgeg§8gpggdégn¥§ggo§ggc g%@%?ally

.consi deri ng t heofatherhatithntR€Ccannl.yst sunpgpeseddischpegatietwi theut an

unschedul ed shut_ down_f.or ear 25 for.e le.4. years. It is the
objectq%f t he %?ggﬁn?ngneggggén FSC§P6V¥8383% E%%?rgé%%o? P_8kel which,
when in use, cammbdiapelgtedphanta promohpgedchtabyst hhe dhsengpwafdly
unschedul ed shut ggmms dUﬁ to theﬁﬁboge descingd cokbng gﬁoblens. 30 The
object is achi &¥et™i FRAFRETT SPPERng abpalat UstOBR U BFZ cbREEE af K% ¢
cracki ng react prey@gsekscespei Sheg abnthetUppPeh €nE ABANSxtOr$E6PaAsAt Lor
catal yst particles ironkan effluent of a dilute phase fluidized catalytic
cracki ng react 5F2PPSEr PRGhPER2EBHAF alfPBRS neans 35 are fluidly connected to

the doypstream parthef ptbeldm o¥0eR2LO61v@ScHkd/ EPLHADTORT: § eashOE1 415§ .
fluidly connected with neans to di scharge the cl eaned reactor riser

ef fl uent from 8nhBr9R48B| "ARE PFOrEF§iB8nRe’VEdieednEankst dndFSenbegetehe
separated catal¥stel® LhAechowaiceBdenl mbAeryE8SLlomt Bec¥gSSRE 1ot t her
conprising at its lower end neans to discharge catalyst fromthe reactor
vessel , wher ei RopaylpeeweenPire dpdégiaintof thpesgesadledndlose-cepptadi on
nmeans a shi el dyLS:present e i i e j p he
Vossel wal | and Tha eniel S7Snd [0 SATTar erTor Cagats & R ot herohe bl d.
wher ei¥P the inlerger fspavents pPh opka canmuai duep odownt inthetheweowend of
the reactor vegggloalchis Laweb Chd and. WiRLeLM 4DE.CXLRL OF 2 5RAAE, A0d,
interior space are fluidly connected by nmeans of Oné Or nore Openings, an
15 (b) neans aie presentuse blppkpga gistheoneamscokedpseltargers to the
exterior space ! e S u rdin he, i tion |ess
coke fornationc?gggggﬁgsgggﬁvgp%ogggagﬁ ii% %%9beb??n£?e%u$% §¥§g%% fer by
the follow ng theoFgCi tinit ROlbehageetdotbhat shihe dedocinonrdér cokerdrosvat i on
is atty{ buted t f th h ak recurso ich_are discharged
fron1t(% separ% %rg§85%§5?6 ?ﬁeﬁﬁgmé?egn X%?Ei %5$%a€$%§ %%%%el, cannot
enter into theuepxtkedoledpabetdoentootheroaérapresdureftenl ised byyasads ng

t he 25 additiog§l as Qghsin ﬁoke.grecgrsgrsadln #his manner Iargf

st agnant zones, p? seft PR fhg &X't &ri or %p TRV T2 EBRY A n §P%ﬁ+ %%ntly

| ess coke precavssiderényl thagfiant| eratcakertoruni t obs supposed to

d

operate without an unscheduled shut down for many years,
25 for example 4 years.

It is the object of the present invention to provide
an FCC reactor vessel which, when in use, can be operated
for a prolonged time in the absence of unscheduled shut
downs due to the above described coking problems.

30 The object is achieved with the following apparatus.

Fluidized catalytic cracking reactor vessel
comprising at its upper end means to separate catalyst
particles from an effluent of a dilute phase fluidized
catalytic cracking reactor riser, which separation means

35 are fluidly connected to the downstream part of the



The resulting flow path of the coke precursors from30 the | ower end of the

reactor vesse

to the secondary gas di scharge opening within the interior

space wi |wdbheskpsrter than in an apparatus wi thout a shi elRCT/HRGO79%87" | ower
residence tinme of coke precursors will result and consequently also |ess

coke will

formin the interior 35 space. Due to the presence of the shield

more turbul encge3cto Q%éGP,G £2o1 B | ERNEOVEB f i hdad Becd rﬁféélf’édré@ace

will occur,

t hereby furt

r reducing any coke formation. The shield of the

appar at us accotl¢ ngledred nveatton F5Sor esbhludit weeem t e sYeieSel andf t he
vessel and thef?u%&?ﬂr AR8-0E4NEo Jéﬁnéeéb”&ié‘&léf ETLRE ateq! N open
the nd of the reactor vessel

communi cation wt

ower e suc at vapours,

.coke precursorsabatyspttonthestevepi egdgat preseesséeéh, thlee | vewseknd of the

vessel ﬁc

10 is f

an T eBLUCBE SLobhe: LILETALTs S0AES L1 o beholt ThE. &KL 8f) Ot space

ui dly connec

one of noré openi ng terior

+space. These opehahgst cAnobetpeeseatton vhesshi ellderfimferably this opening
is formed by a spaﬁe bet ween t he.si de fﬁ|é q% the reactor vessel and the
ha) s gu? t

| ower end of t

FRYSED | 0% 1P E9% 0Tt rdh YRS Shi A4 W 15 the side

wal | s of the reesépstiessetads aothierd iMighesenadvaatabedns hecause of
obvi ous constructional advantages. Because both exterior ace and.interior
space are quiﬁF?eEbﬂﬁeﬁPﬁaewﬁg YeRR TRReYeREn dYaiﬁea?%agﬁ%rg@%%g%l?ng
interiyy spaceafantnextesi 0spsPaceitlhitn 20h& | sth Ttk Yd conners £l Biee of ot vt b0
this invention. The shield may consi st of.a substanﬁiailé vert%cg%, i.e.

B VY¢S P& ti on

tube or box |iRBACHaIF Xt BRET ngOTRERT EARLPBF L0 |

Bl

at the |lower epdagfotheeyesseht ants hpswapnéad | an@neheseng the Separadt on
means. 25 Preferably the shield conprises of tube like side walls and a

roof, wherein ERACEo¥Rd| $NPBELPT oPRACT URTS abb¥edt ReCeRPAFERT OPY MB2RRS Thi s

i s advant ageougsbggause hbr&edpsrsnghe yRhume of the interior space
resulting in nore turbulence and | eSs residence tinme of the flow of coke 30

precurkors insilde neensnaeei prespaket o THEPREYI @ | $73I PYRE HBFOKR coke

precursors whi
in the shield

?PekérﬁgﬁgdtBOtEQeeQ%éEEBPVsﬁ&@&? will flow via the openings)

nto t Interior space and into the secondary gas di scharge

openi ng. The vel ocWiyhothehprgasnBsapparaese JpeArAERg to the bnvendiemoul d
be SUffICIentI}fess coke formation is realised. Without wanting to be

20

25

30

35

limited in any manner by the following theory it is
believed that the reduction of coke formation is
attributed to the fact that the coke precursors, which
are discharged from the separator means to the lower end
of the reactor vessel, cannot enter into the exterior
space due to the over pressure realised by adding the
additional gas poor in coke precursors. In this manner
large stagnant zones, present in the exterior space, will
contain significantly less coke precursors resulting in
less coke formation.

The resulting flow path of the coke precursors from
the lower end of the reactor vessel to the secondary gas
discharge opening within the interior space will be
shorter than in an apparatus without a shield. Thus a
lower residence time of coke precursors will result and
consequently also less coke will form in the interior

space. Due to the presence of the shield more turbulence



WO 02/ (16-t2S PCT/ EPOL/ 07937 high in order to avoid coke precursors
entering the exterior space fromthe | ower end of the vessel. Preferably
this gas wdexiaiss i s between 1 and 5 mi's and nore preferabP@I/graared7 t han 2
m's and nore preferably. 5 This gas velocity can be achieved by adjusting
t he vol une of gas poor in coke precursors which is added to the exterior
space and/or by g HSthad 1 4652 5Bk b1 99CBERAS, | BREDELSNEGL Oy FOT
exanpl e a shield having an opening which opens I nt 6 r en of the
reactor 10 vessepucasdgdessr icloke é@@m@tl@an be advant ageously nodified by
adding a | ower shi n e de
wal |, thereby redu?#%géﬁgéigrgghgﬁgthépggﬁg Q QFFBE@§QQ gﬁ?nY§§§ﬁé185
rseparatlon means p@eseparaeéwehe ¢a9asyge Wa¢m1¢5 the eéébeénandfthhe

di l ute phase f| I a |c ra o apy neans
known tg one sﬁgbggéﬁgﬁ%t % ért " %arpggéﬁg ks Fgréncgpaé nhﬁe ¥o°pﬁpuid
catal yti c crackbmguhéchmnabogyiahd topeilatveanshd dﬁsepb YéadtbsonesPebn\\el |
Publ i shi ng Conpany, , 20, Tul sa, 1997, .pages 104 to which illustrates

di f fer ent sepgggF%oﬁ%ﬁﬁaxgpQHFFabngg grﬁgngﬂréoﬁB%nSPkbﬂnﬁ#tﬁgFﬁEPngsent
invention. Thegasppratean tmanhealewprebatablythecosbbaattan pfedlpri mary

and secondary separa itably the primr arators are, horizont al
cycl one 25 sgpﬁPg?SrggﬁhépgﬁﬁlpﬁgsgﬁFﬁﬁgﬁPm é iSﬁgeﬂb?aFF?eFéﬂrlﬁPﬁcé

horizongal Iy npgntediayli sdehecbeehbg ReahzobEabneyekongrseppeai AgsOr twin
drum separator is for exanple described jn the abgve nenti oned

US- A- 9, 9&1, 863WlFHOFH8er§?§l§E|FEBF@ pFPREPY OBBPAREEoFaPsPE RBEATRAE| bRal

30 vertical CYEh@nghﬁblaerPQéQékdédymthBsobpéhiﬂguﬁsafgkﬁéégbngrEbgéé
cyclones provided with a dip are the nost comonly used primary

separators in PGEWB?BC§§§e§1§§ walil| plisthgt E8aFROEhECEBOY e2R@f BReedover

general textbogkqg M?r&h@aghggqhonga whagoebnélguﬁhegoﬁr@héoghféfgpéﬁd35
described in EP-A-643122. Secondary separators-are

PCT/EFtﬁ/LW937tBa|ﬁaﬁﬁywal&érpﬁcéhecy@a@ﬁ@roveasgﬁndp nobemgepavhioh. is
Vertical cyclopgg,REQyLdad WebBudedbp! 88v2%8st PSnEP§EcEQHHQE'Y used

secondary separators in FCC processes as 1s 1llustrated 1n the above
referred to geadvahteegsboBRcadsenbatboakteciar Fpaceraséssnberiably nore

than one pri”aééa§§ at9 aalglubﬂhgceeanﬁgkﬁdthg &B$e90$93t§§ag%s“d of

the dilute pha |ze cat tic cracking reactor riser rn nore
t han one secondaaytsepaﬁaseﬂ,cantbelbrusnhyecandeeKEeroroapa@eianey

separasgr. Thi s 10qmyl Lipude, ofy searators,unighscan, bepresent in {he

upper part of a reactor vesséel res & eXterror surface area on
whi ch coke fornatlmhecah1e¢dumayByoae¢SbsoﬁgaaSuhuthnbialhysvsntiaab area

AR W B R R SR e e
above. the vessel to a position at the lower end of the vessel
and horizontally enclosing the separation means.

25 Preferably the shield comprises of tube like side walls
and a roof, wherein the roof is positioned just above the
separation means. This is advantageous because it reduces
the volume of the interior space resulting in more
turbulence and less residence time of the flow of coke

30 precursors inside the interior space.

The additional gas poor in coke precursors which is
added to the exterior space will flow via the opening(s)
in the shield into the interior space and into the

secondary gas discharge opening. The velocity of the gas

35 in these opening(s) in the shield should be sufficiently



The gas outlet of a primary separator may di scharge the catal yst-poor
gaseous effluent in the upper part of the interior space. This gas wl|
enter a gaw omiears 20 openi ng of the secondary separator alBOI/Ep@aved in the
interior space. The gas inlet opening of the secondary cyclone will also
serve as the secondary gas di scharge opening. Preferably the gas outl et

conduit of th i Y, r anh i t ﬁg_pd i t he
secondary sepg}%%p%r%g(??ﬁ?%?yﬁgﬁ%ect e%rggg?%r%@% 0se -ct)pllj Itge}tflde FCC
confi gur at i on.exfrrsetospacy fraem ditse hbewrr opedi ¢if) Hwe desssebed above is

suitably pres ! C i i i Y- qﬂg]s a

separators. 3 %%%}l%ﬁy&? % iae%mgac%it&gg%?%%%%é%é 1opem n%ch?ng% %%d

present in thenges puefetakcbpdyn¢atodr thms e andarand eparatmrefrateyably a
sel n this

strippi:ng zone,is_present,in.the |ower rt_of .the reactor v .

St pbEng sonct e BES DALY ToHE RS Rabte Do B ALl A nd TR cta s s
6 WO 02/ 0G t&X H/ b/ O 930k @i modan geolr ¢ ntlol ¢heid avdetedvessethend are
separated by contacting with a itable stripping.medi um ef erably

conpri sing steghicih’h HAse ?)rh@sj%r %in :’zté%@ﬁé%g‘ﬁ?e S jg H%e stripping
medi um i s the dpen thgs non etk whSeld. sposl éxamplied dieids1 Iheawindg pph Ng gas
and the hydrocarbons enter the interior space to be discharged fromthe
vessel via t hREETHHFY FACRIRT R ’Ub%??r?fber Cisi d?élq TR at e

strippong vessalss@y, bes pieseribdd dusdiercat e dumcaidnns f romthe
catal yst obtained in 10 the reactor_vessel., This latter configuration is

someti mes ref ST AY t MY & SV FOS Y GIREt i ¥h, YR reyener at or

bei ng the thirg vessed . tbhafdd Wiee wessel £ et i AR, dasaRooigi n
coke precursors, which is added to the exterior space, is preferably the
stripping 15 g% cofrpr i of nghhyanebohki k) oReid: in the separate

stripping vessel . 3o has,bean Soundhidhals the, sontenth ol oke, o egupsors in

this gas streamis sufficiently lowin order to use the gas for this

pur pos®. Apartthe cedfhecobtobrihe di Heis sdh Forf kthicd izad et hdsise|

configuration p. I c]_oﬁ&ee rncla%?r r I , for
exanpl e nitrogée%?%]gﬂ? WP%%?*(IQ%Q ydlfoc b%%s&%%%%ag%oir?g%ém%?used. The
reactor vesselskiahlée bwithdlariused terpriovekbsr meiketwwy feausle These
heavy feeds ar. ﬁp_g:rl i i i hat Qﬁ%/ f bon of
more than 1 wt%an \?\[zéeifeée} rmré(;r &n 40tévo }3@%%%%%%& dve a

boi | i ng poi nt Gfseptr & ¢t &l s, @enfivee I hvRubil igghiingy dlempadivected to a

met hod,for retyrofjitti n existi fJl uidj cat al yit.i G cr.acki 0 _reactor
vesser Ccompr i St TEaT oSt i 2 i SN HOR ST erit
froman effl uesdpafatal ol | ndaEnphasiec fh e diedioatial ydnbioraclamgy irgact o

ri ser, neans torediesrg@ar ee:%thf cl eﬁ,lneedser eact.or riser ef frl uent fro he
vessel and nedns 10 dllsrg%argeor}'he separpaaf edt ca eﬁ‘efsqs %0 e(%?ﬁer{:feeﬁ% %nd of
t he vessel andatbinstlawest enpeansy tand secondary separator.
Suitably the primary separators are horizontal cyclone
25 separators wherein the effluent is tangentially fed into
a horizontally mounted cylinder. Such a horizontal
cyclone separator or twin drum separator is for example
described in the above mentioned US-A-4,961,863. Another
very suitable primary separator is a conventional
30 vertical cyclone either provided with or without a
dipleg. Vertical cyclones provided with a dipleg are the
most commonly used primary separators in FCC processes as
is illustrated in the above referred to general textbook.
Vertical cyclones without a dipleg are for example

35 described in EP-A-643122. Secondary separators are



WO 02/ OG |1 2S PCT/EPO 1 /07937 di scharge catalyst fromthe reactor vessel

wherein a shield is added to the existing reactor vessel in order to arrive
at a reactwyomsssel as described above. ( Existing FCC r eartmEPpnessel s, for
exanpl e designed for a 5 |light feed, can advantageously be retrofitted with
this sinple nethod in order to arrive at an FCC unit which can handl e nore

heavi er f eeds.
met hod are for

ich can be, retrofitted with this

T | FCC
SRLANDIY TeTRFTERat | o Chenar OF ciient} bhet oSt A 6%t book 10

pages 24 to 42verdbisalrethotlonés retsefdéd i wpth Sa esDETéql 4 ve agly@nhagEeous
because by addinﬁga iinBIe el enent, the shield, cpke_problens can be
P nY

avoi ded wit hout®

5eH aRBCHBTRLY | YIPVIR T AEASHR eBCC | PRREEITE B x@ffipt 2

.replacing the enliiser&eagt oh VESSEboly BefE&ALEAIteSPeLdsA] yrdorilesk gned for
a heavier feed. The invention shall be further i|lustrated by naking use of

Fi gure

Fi gure 11BhaweomEReTehaft ZeeC RERFSTT S Bkt ndneeactivin Vel (1)

~Which is part ghigalhreepyesest FOC2Qi&0H1 EGNRAELEN. td hend CAGH R YESR e
(1) conprising at its upper end the downstream part of a dilute phase

flui di zed cat a¢9éei efckhekihyureaehaserfietdized qatakysieowmaelkeaon part (2)

two primary ho
separators (3)

j I
£%%g£‘%?f FE&%P”& SERAL 3hOES ﬁlﬁ’%n a5 e SHOWha. Oﬁ{léza%maawfl

uent is 25 tangentially fed into a

mount ed cyl i ndean(k. fHnedpyi penyeciediobe drefpuimiyy cormpod eel t oThiw

secondary oyl aaees (Ghe obe WLED, arbys cpRiLE shove JhE.ofe AUILEL GRon)nos

{5) of the primary separators 1 dl'y connec

gas S

(not shown) ofp80tsefoadaeyctyr| vnesel 6FesThes serwondbayge yettormesof 6) are

verti cal

Yl ongaeRLavied wh ol BbED (LhnoThEn PLLIRY Gyl gpes are al so

provided with gualp

he gas ou e secondary’ cycl ones

are connect ed é&ncaodisghas geucionafii thidO3uthaceghrediwith hehel ganedd r eact or

35 riser effluent | eaves thﬁ reactor ves
PCT/ EPO 1/ 07937°C8hdRY EBnhl

1). | he 8 02/ OG 12~
S R T AR P ot 02 Pt v Rt e =

second®y gas dofachaegebdpesnallées pheseat of nedbkehhpwrpat hewughl Whiedugas
entering the interioigiggée from bel ow can be di scharged fromthe reactor

vessel via the?gaS*B

t2R3¥8uits (9) and (10). The reactor vessel (1)

is further providedhatghtSobonet &hdawptimar¢osehthtatfdd)mdp @l scharge

catal yst from

the | ower end Bhetﬁ@t?iEEFBPOQEs%%?e?Eﬁ E

the reactor vessel to the s££i$$ing,vessel In

Phi Hy E%%euééé% 5%8%?%§ent 10

provided with gpangntdslotossadd| YTi5151 §RE NGiUBSert &t Uk dfzatioretredi um

Ar ound

art or all of the separation neans (3, 6) a shield (14) is present

havi ng%n openPRENELS) Okt the sSPEARAAERISSHRBALAT P 5 14§CaERA 218 | HRS 1 oof

(18), vertical 1Wabkso£19)a88d BRei H&LT DRU1 O¥BENYRY | oA 5c188CL EOPNAZPAY) . The
shield (14) encloses an Interior space (16; froman exterior space (17).
o

Both exterior 8ME81PREeYibt 3pEReSAFES| AS

APEARARRY W hH EhEChaTE® end

(21). A supplyogeAdHyt (22) is present to supply gas poor in coke
precursors fromthe Separate stripping

25

30

35

Preferably the gas outlet conduit of the primary
separator and the gas inlet conduit of the secondary
separator are fluidly connected as in a closed-coupled
FCC configuration. The secondary gas discharge opening as
described above is suitably present in the conduit
connecting the primary and secondary separators.
Optionally the secondary gas discharge opening may be
present in the gas outlet conduit of the secondary
Separator.

Preferably a stripping zone is present in the lower
part of the reactor vessel. In this stripping zone the

lower boiling hydrocarbons present in the catalyst as



20 vessel (not shown) to the exterior space (17). This gas wll |eave the
exterior space (17) via discharge opening (23) and flow via | ower end (21)
of the resw axouessel (1) and opening (15) to the interi orPGPRRHEH/IIHB) .
Preferably the gas outlet opening of conduit (22) is 25 arranged such that
the gas poor in coke tangentially enters the vessel (1). This is

advant ageous because a good _m xjng,of gas poot in_ coke is achjevyed in the
exterior spaceg%i? gr@eg W@FBZ%%@~%QW9%TY%g€F;/63@3?r%:EeB?FaR?é By
Fl ui di zed cat akght&ctinagkivighr gastotapesset reppPhYSNBGiah, | bseBRPEH] ¢Nd

means to separate catalyst particles froman effluent of a dilute phase
fluidized cat aF§PPELE+BBKkPR§EMeattof @?gaﬁ,paﬁﬁﬁhf§%b9+a?éoﬁeﬂeaﬁs 5 are

fluidly connectgdalpst heTHeWsski gpimpantdtmt he tRACtDhiniSEhg hbdighy
connected with neans taq_discharge the cleaned reactor riser effluent from

the vessel and®f| §r4fyteBhfegeddbed- nERAsSEE1IEPLRGaPRe 2RE &BPar at ed

catal yst to thgyhowehrBAHsOEntBe ¥R&SChtethBrvEpagt 48 HUrLiNgEngPFRA! Si Ng
at its lower end neans to discharge catalyst fromthe reactor vessel

wherein (a) befweenthhevepaelwdip bhet ARCOBRY3EY and dhecBeparaPPeningans a
shield I's Dresgptiohgeilthndebd-aReCXt £1LBINSPIEESDEINEELENE, ¥ESRE! 4@l |
nd 15 a th d, the

and the shield I'nterior space n the shie erern
interior spacefistharopenipohywdnpecarbonswirpmt hee| onkalent obtaheedednt or

vessel,at its £R$5§e§8g09”9e¥@859i?h3991§§£8£i85n§9§85a999 ig%erior space
are fluidly connécted by neans of One or nore openi ngs, and (b) neans
are present tossuppiyea pasepoed tn sokbthpeecuessed FCCthenExgeraviospace.

2. Apparatus aEﬁQrQ%ﬁgnEQ £L@ fLly “@ﬁée£$i£99v8g§8iP9180Q9€8£%89vé9§e%
exterior space and e rnterror spgce s rormed Dy an openi ng between tThe
side wall of thenfitgotretidb tbssghsapdotrhen| ownke pndcofsthe, shihitlk, ishi ch

opening 15 obelhly! e LANCLyens,ar Lhscreatt oLy tpepel, Sny ogc ol gy oot
whereilbt he i ngat gasprésdNgshedrvoarbbhsogenobifined A2LR6- s@sarate
stripping vessel. It has been found that the content of
coke precursors in this gas stream is sufficiently low in
order to use the gas for this purpose.
Apart from the option as discussed for the three
20 vessel configuration the gas poor in coke precursors can
be any inert gas, for example nitrogen or low boiling
hydrocarbons. Preferably steam is used.
The reactor vessel can be suitably used to process
more heavy feeds. These heavy feeds are characterized in
25 that they have a Conradson carbon of more than 1 wt% and
wherein more than 40 vol% of its components have a
boiling point of more than 475 °C.
The invention is also directed to a method for
retrofitting an existing fluidized catalytic cracking
30 reactor vessel comprising at its upper end means to
separate catalyst particles from an effluent of a dilute
phase fluidized catalytic cracking reactor riser, means
to discharge the cleaned reactor riser effluent from the
vessel and means to discharge the separated catalyst to

35 the lower end of the vessel and at its lower end means to



PCT/ EPO1/ 07937 5. Use according to claim3, wherein the gas stream obtai ned
in a separate stripping vessel is used as the gas poor in coke precursors.
f. Use acow ebosgest o any one of clainms 3-5, wherein the 5 gasr/emioeesty of
the gas | eaving the exterior space when passing the openings is greater
than 2 m's. 7. Use according to any one of clains 3-6, wherein the feed to

the fluidizedy i h r a f an 1 wt%
and wherein nogéeﬁégﬁg4§53%ﬁ§%tlg§8® ??g g%%%gﬁgn?gg ggé QH Fan poi nt of
nore than 475sBield mbthdde@ftpeth@fbkusngngnreacsbmngeﬁééiréacbmdeyessel

V2 0" aPbr ehet e B vt A YR oa e BT R e R B RS Yot ok R

.~ytoje’ [V]ca]Eaheahng]@Hbf&k@@k@&]@&bealea]cag]eahm@Wbca@bﬁghésataa]aa}ca%c
a] ca] ca] ca] ca aj.cal.calcalc cal N cajcajc
a}ca}c }ca}caﬁ %g E&Peal’ 3% afeﬁﬁt§f§8]E%%EE%E&PE%X§£fEU}§é%uca]ca]
CaL;S&?;J;S; s&m ple method in ordgr to arrive at an FCC unlt whlfh fan] ]
" C K d k'’ FE 4+ ca ca]ca] calcalcaJca]c
a]ca]ca]ca]caﬂ?@g?éaBPEE] 5F&§%Eéf@§ﬁéa]%¥?&gfﬁx¥% 5?85F5§Fc8?&5?ca}ca]ca
e o #BEM Weukuk 333333 =44 RE8R56his method are for example

699E: F. < <<zupkfa\W]ca]ca]ca]ca]ca]ca]ca]ca kcg&ca}ca]ca]ca]ca]ca]
ca]ca]ca]ca]C§F§§Fé§F@aP@aF&§]@éP@@P@&@P@BF@aF@&eEER— hegkt =??NCSC_CoC{ C
CCDD (il HI *| dbghkk! 3AKKK)pes ning j2ULeaheal 69] eaksak%k&al;,%gﬂ g@bealls&%%a] ca]

ca] cal ca] ca] ca] ca] c”al] ca] ca] ca] cakca ] cal] cal] ca] ca] ca] ca] ca] ca! KKKLL
NCSC_CoC{ CCCDBRERNFRIEQVEI helcmzsﬁ yxgﬁiﬂanzuiicawa]l@a? a]n@a]tca]tba] cal] ca] ca

Lealca)cal ool st salr akoghegesathestopl ool seh el Lpslsshasiegl caleal on1
8w{ z8! | s'10%@6&€(m03e Plgbx©%ﬁ4&eepugesy $ike0#F9& eraBple replacing

the entire reactor vessel by a reactor especially

15 designed for a heavier feed.

The invention shall be further illustrated by making
use of Figure 1.
Figure 1 shows a fluidized catalytic cracking reactor

vessel (1) which is part of a three vessel FCC

20 configuration. The reactor vessel (1) comprising at its
upper end the downstream part of a dilute phase fluidized
catalytic cracking reactor riser (2). To this downstream
part (2) two primary horizontal cyclone separators (3)
are shown. To these separators (3) the effluent is

25 tangentially fed into a horizontally mounted
cylindexr (4). One primary cyclone is fluidly connected to
two secondary cyclones (6) of which only one is shown.
The gas outlet openings (5) of the primary separators (3)
is fluidly connected to the gas inlets (not shown) of

30 secondary cyclones (6). The secondary cyclones (6) are
vertical cyclones provided with a dipleg (7). The primary
cyclones are also provided with a dipleg (8). The gas
outlet (9) of the secondary cyclones are connected to a
discharge conduit (10) through which the cleaned reactor

35 riser effluent leaves the reactor vessel (1l). In the
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outlet conduits (9) and (10). The reactor vessel (1) is
further provided at its lower end with a conduit (11) to
discharge catalyst from the reactor vessel to the
stripping vessel (not shown). In the lower end of the
reactor vessel (1) a stripping zone (12) is present
10 provided with means (13) to supply stripping gas a
fluidization medium. Around part or all of the separation
means (3, 6) a shield (14) is present having an
opening (15) at its lower end. The shield (14) has a flat
roof (18), wvertical walls (19) and an inclined lower wall
15 section (20). The shield (14) encloses an interior
space (16) from an exterior space (17). Both exterior and
interior space are in communication with the lower
end (21). A supply conduit (22) is present to supply gas
poor in coke precursors from the separate stripping
20 vessel (not shown) to the exterior space (17). This gas
will leave the exterior space (17) via discharge
opening (23) and flow via lower end (21) of the reactor
vessel (1) and opening (15) to the interior space (16).
Preferably the gas outlet opening of conduit (22) is
25 arranged such that the gas poor in coke tangentially
enters the vessel (l). This is advantageous because a
good mixing of gas poor in coke is achieved in the

exterior space (17).
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catalytic cracking reactor riser, which separation means

5 are fluidly connected to the downstream part of the
reactor riser, fluidly connected with means to discharge
the cleaned reactor riser effluent from the vessel and
fluidly connected to means to discharge the separated
catalyst to the lower end of the vessel, the vessel

10 further comprising at its lower end means to discharge
catalyst from the reactor vessel, wherein
(a) between the side wall of the vessel and the
separation means a shield is present, resulting in an
exterior space between the vessel wall and the shield and
15 an interior space within the shield, wherein the interior
space is in open communication with the lower end of the
reactor vessel at its lower end and wherein the exterior
space and interior space are fluidly connected by means
of one or more openings, and
20 (b) means are present to supply a gas poor in coke
precursors to the exterior space.
2. Apparatus according to claim 1, wherein the opening
connecting the exterior space and the interior space is
formed by an opening between the side wall of the reactor
25 vessel and the lower end of the shield, which opening is
open to the lower end of the reactor vessel.
3. Use of a reactor vessel according to any one of
claims 1-2.
4. Use according to claim 3, wherein the inert gas is

30 steam or nitrogen.
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475 °C.
8. Method of retrofitting an existing FCC reactor vessel
by adding a shield in order to arrive at an apparatus

according to claims 1-2.
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