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The present invention relates to the inproved

operation of a catalyst withdrawal well. More

particularly, the present invention relates to a

catal yst withdrawal well for use in transporting

regenerated catal yst froma catal yst regenerator to a

riser react i t (s arly, the
pr esent invg%phg%§sg?§f%§¥?%F§&Fﬁ%ﬁ%Fﬁgé&t§$LIyst

wi t hdrawal wel |l that contgkgéapacking or baffles.
BACKGROUND OF THE | NVENTI talytic cracking
processes for catalytic racki ng hydrocar bon
feedstocks to nore valug%bﬁyﬁﬁﬁfocarbons, such as
gasoline and ol efins, have been known for decades.
Typically, in fluid caPéP@Iﬁ%A%VQ%king processes, hot
regenerated catal yst and feedstock (and optionally
steam or other diiuentPAFRSYALIESORY into the bottom of
a riser reactor wherein the feedstock is cracked at

catal ytic cracki ngEABHERIYSRBRBDE QEuce cracked
products and spent catalyﬁiNDThe spent cat al yst
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typically is contam nated with coke and ot her
hydr ocarbon inpurities fromthe cracking process. The
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separating system and the cracked product is wthdrawn

for downstream processing. The separated spent

catal yst are discharged to a dense catalyst bed in a

di sengager vessel, wherein they are contacted with a
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hydrocarbon products fromthe catalyst. The spent

catal yst contai ni coke then asses through a

stripper standpi%@ﬂf § regenerator

where, in the presence of alr and at conbust
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cmﬁmns&%ﬁm?Q§%aﬂ1Ehdra““ t hrough a standpi pe for recycle to

the riser reactor. Because the catal yst provides both
the catalytic activity and the heat for the catal ytic
reaction, prBACGKGRQUYH OFi FUEIINVIENTIOMNoOugh t he
systen1is inportant to the overall perfopnance of the
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typically stesgntol igmoChanlatile hydrpcarbomlerdcmdtsS’tcah dhe Pathbist. Tbe spent catalyst

28, 328 and 8
containing coie then passes throug% a strlpper standpipe to enter a catalyst regenerator where, in

the presence of air and at combustion conditions, the coke is burned off of the catalyst to produce
hot regenerated catalyst and flue gas. The flue gas is separated from the regenerated catalyst,
such as by cyclones, and withdrawn from the regenerator vessel. The hot regenerated catalyst is

collected in a dense fluidized bed in the regenerator and then withdrawn through a standpipe for

recycle to the riser reactor.

Because the catalyst provides both the catalytic activity and the heat for the catalytic
reaction, proper catalyst circulation through the system is important to the overall performance of
the FCC unit. The main drive for catalyst circulation comes from stable and adequate pressure

build-up in the withdrawal standpipe. The prior art has attempted to address standpipe design.



described a fluidized withdrawal well. These
w t hdrawal wells serve as a hol ding tank and
w0 eeonshict? oni ng bed for catal yst before enteriPQr/ukm09/002434
regener ated catal yst standpi pe. The wi t hdrawal well
attenpts to prepare the catalyst for snooth flow
through the standpi pe by meking the transition froma
bubbling bed reginme to a dense phase regi me. The
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Thus, there still remains a need in the art to provide an improved apparatus that

overcomes the deficiencies of the prior art catalyst withdrawal wells.

SUMMARY OF THE INVENTION

The present inventors have found that the presence of internal structures in the
withdrawal well, such as single or multiple layers of packing or baftles, located above and/or
below the fluidization rings overcomes the deficiencies of the prior art. The packing and/or
baffles break up de-fluidized catalyst that enter the withdrawal well as “clumps” or catalyst by |
redistributing the catalyst and mixing it up in the bed. The structured packing or baffles also

promotes more even distribution of the fluidization gas as it travels counter-current to the



i nproves because the standpipe will operate in
fluidized regine instead of packed bed regine.
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the present invention enables the density of the

catal yst entering the standpi pe to be higher than in

the prior art designs and, in fact, can be adjusted by

adjusting the aeration rate to give a higher density,
catalystswinsidh the oviildieswilewell i ihnemalhe Thieglagal yst antiing e pavksil tzpne is well
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invention.

FIG. 2 is a detailed schematic plan view of the withdrawal well of the present invention.

DETAILED DESCRIPTION OF THE PRESENT INVENTION

The present invention will be described in the context of a withdrawal ‘well between a
catalyst regenerator and a riser reactor, although the concept is applicable to wells between other

vessels, such as between a stripper and the catalyst regenerator.

Referring fo Figure 1, there is shown a fluidized catalytic cracking system 2 comprised of |
a riser reactor 4, disengager vessel 6 and regenerator 8. In general operation, hot regenerated
catalyst from standpipe 10 enters the riser reactor 4 wherein it is contacted with hydrocarbon
feedstock supplied through nozzle 12. As will be appreciated by those skilled in the art,

fluidized catalyst cracking system 2 is general in nature showing the riser 4 internal to the



feedstock supplied through nozzle 12. As wll be
appreci ated by those skilled in the art, fluidized
w@210al1ys7 cr acki ng system 2 i s general in nat uP€r/US2009/002434

showing the riser 4 internal to thedi sengager 6, but

it could be external as well. Likew se, any feedstock

nozzl e configuration nmay be enployed. It is not the

configuration of the fluid catalytic cracking system
disengagha6, tius itaroutd bakxttmat mewpl dsikeise nagnieedstockRadzaer cdnffiguration may

| oyment. of the roved catal ysi. wi t hdr awal
be emplgdef. TuSs &iq God eEont |tF€ fHKt eatalyBe PaRKinRepSicH] Hgt is critical to
|
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describgrdhmate/fatly deretrabelbyt i ¢ cracki ng conditions known to
those skilled in the art to produce spent catalyst and

GFERRE BFEHE] i St Redndithe bydgeabpn ReRPhik & contacted with

the hot s&t&h&itedSataf@Riah cat@@ﬁc&ﬁ&%fﬁé&lﬁlt%tl@xﬁ\v'ﬁﬂ@%okosktﬂli‘&ﬁﬁl the art to
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ransfer B Whe RSP 1A By B £ el PATRB AR R o those sk

in the art,2duah Ws buf o2 Miniited t6 raektechtgasRe sybtem, b Siaekelb@asesled system
g)ﬁerl ng the reactor cyclones 28 via a connecting
etc, may Qqemployed in $heappcier offlee pessardnuentiont al ylhe pepaiasion system 16

separatets rk%eﬁte 95%5 2&0 5813116 thel @ﬁ?glkéﬁl ggseg 4yiBD the ULked %gse@e&rct?n}r?é the reactor

cat al yst ed vdpors are drawn 11to ¢

Cy010n6888 vir o ufghlepmhgtmﬁmlttli d8pad 30e Twtseparated chiahess lawds the separator
engager vessel through

% its.the dj
16‘”adﬂﬂﬁ%‘g m&ﬁ&ﬁ?ﬁ?éﬁﬂPﬁFﬁ&%@%ﬁhg Addi ti ona
separated catal yst are w thdrawn through dipleg 34 and

Chiatlegl e@otsturé BRvdensEcojatche2B. thidugh GEBST0 aRp2ftd éntrained fines and
fluidized and acts as a steam stripper with steam

- the prodygh siapei ek dlifgisenEagsr rYests! Shrough 1o 32 ofor pKIsIgapgprocessing.
Addmoquﬁkai@d &femyg&% lethH&vﬁ{m}(ﬁx?E% 41%&51 snéaﬁé&g(ﬁ{d (g EMBfise bed 26.

as Is known to thos In art
strlpplng renmoves vol atile hydrocarbons fromthe
Tdwt danye bed dhiis Huidizad mﬁeacd@ AS @ Stseth tEpperrwith ctﬂaedSUPphed through

ugh ;Separat e hanb n.th $grar
steam néé]lgg %af %keuslg 38 Ry %%o Sptéo&ga ?%ye?i Bfﬂ\{? ﬁtélpper/dense bed
26 as is RBORA &6 ﬂfosb@lﬁlﬂé@ ire it EThGrdafestripping removes volatile hydrocarbons from
the catalyst, which exit the dense bed 26, are routed through a separate chamber in the separation
system where it combines with the cracked vapors from the separator before entering the

connecting duct 22.

. Stripped spent catalyst is withdrawn from the dense bed via standpipe 40. Standpipe 40
may comprise any standpipe known to those skilled in the art. Additionally, although not shown
in Figure 1, it is contemplated by present invention that the catalyst withdrawal wells of the
present invention may be employed in conjunction with this stripper standpipe 40, in the same

manner as that employed with the regenerator standpipe 14, described herein below.



connecting duct 22. Stripped spent catalyst is
W thdrawn fromthe dense bed via standpi pe 40.
wEGe@adpioge 40 nay conprise any standpi pe knownP@DUS190%E)2434
skilled in the art. Additionally, although not shown
in Figure 1, it is contenplated by present invention
that the catalyst withdrawal wells of the present
i nvention may be enployed in conjunction with this
F@hfej Apshowt andipigle #fige irggenbetase foranoerengnce.hatany regenerator

npl oyed wth the regenerator stand 14, d d
configuraign i WHelooNORS giHed n Shsodk o b %&p@ )é??idaeth? @S%E%%: é’? dpe present
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dense flujliadttiedel2of hdrb ehegraed gntis comvandd with anylgdnhbrqugh entimgr4. SThe coke

not limted to single stage St d ..
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coke 1Is urne oduce a flue gas which'| eaves
flue gas exitmgdaatiac 56 dndge;mmieda pdtellyst retuenadptp éhe dignisebed plaakpled 62.
-~ of regenerator 8. Entrained catalyst partlcles are

enoved cycl one separ ator. 48 flu.
ThS R vE 60 “ag-cpael Ui Tebrisr s VP Ra g onter the
catalyst WitRirg@nsQelPed ofithe PreRéR Invehtiodne hl’eQﬁQIIBQE atiddraadl ai'e)l'lsm provides
are withdrawn fromthe regenerator via pipe 54 and

for substgntiadly uhomat diptyibution to{dreamraaigd| satalystofsidgeths, wellnsubstantially
uniform fe H&% a?lf) n(ilihgll Cal. ﬁll Jed"% épst i don 6# {)ul%b‘}e RE %ﬁirgl%egt into the

Iy un| orm ution of regenerate
standplpe(; @téillt@tslire:tsnﬁd teotvdrg inehé ,re@ula&tealnd:ataiﬂtystamlpfwriﬁ (and across slide
e-fl U|d|zat|on of the de-f.|l uidized redugtlon
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pressure recovery in the regenerated catal yst

TRE 2R BisP & i@@rdv) dw e 11 pPoraliddd &ithalnt@nBi8)60andhs Emj’vﬂv & Figure 2,
catalyst circulation, by the provision of intern in

withdrawahwelkg¥| recdiiies weaeagryted catalyst frafhPiPReld The prialsY “through open
space to twle HQ xl:[nnfse{nqﬂle %as@:%f P%Jré Boi%b fa r’s: 'og 5&(1?% 10\%&:5 qr)@\\/@ﬁuldlzatlon air

ecelves re ner at ed at al
ring 64. Thenmabed ofdaydrabf pztdknfglzgimve pEMngpECceEnt\ary h@WIenm érandIIQ but from
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of packi ng above air ring 64 can vary between 1 and
Tﬂe’ztyﬂé%f paRkMg can also vary, with KFBE™ from Koch Glitsch being typical.

Other types of internals, such as baffles, may also be employed, or a combination of baffles and

packing.

The amount of space 62, above the internals and below the regenerated catalyst entry

point may also vary, but preferably is from 1 to 10 feet and provides room for catalyst flow.

Additional packing 66 or other internals may also be included below the fluidization gas
distributor, with about 2-3 layers of packing being preferred. The fluidization gas may comprise
steam, nitrogen, air, other inert gases or fuel gas. The fluidization rings can be single or multi-

rings or comprise a grid of pipe spargers. A vent 68 is provided at the top of well 14 in order to



about two to seven are preferred, with fromabout 2 to
5 especially preferred. The type of packing can al so
wo a00g/13wvit h KFBE(tm) from Koch G itsch bei ng tB@I/US1009/002434
O her types of internals, such as baffles, may al so be
enpl oyed, or a conbination of baffles and packing. The
anount of space 62, above the internals and bel ow the
regenerated catal yst entry point may al so vary, but
remove queefseftadikatidnsgdsrerth tettm tbahe eédbtegrivispr 6 wif desragonsratoo via a line
catal yst flow. Additional packing 66 or other
70. internals may al so be included bel ow the fluidization
gas distributor, with about 2-3 layers of packing
TH@'r%anra?efdeéa'izﬁ%t igNBed bWithditat em %Swmmctﬁm hS®andpipe 56 for
steam nitrogen, air, other inert gases or gas.
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ngﬁSﬁ@n%ﬂﬁﬂédgﬁkﬁﬁandplpe 56 for recirculation to the riser
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in the well ranges fromO0.1 to 2.5 feet/sec and
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art in llg}rtr?gcgfn%gl}ovte e%?%ég%\éfec nz&gg%ﬁgnya(%/bgﬁuzstr%é n1glcatfor}s are within the full
intended Bdops ®fthe dppenticd@mitis] | suggest thenmsel ves to t hose
skilled in the art in |light of the above-detail ed
description. Al such obvious nodifications are wthin
the full intended scope of the appended cl ainms. NYC
72561 v.| CLAIMS 1. A catalyst w thdrawal well
NYC 72561 SPMPrising a receiving well, said receiving well



conprising a catalyst inlet, a vapor outlet, a
fluidization systemand a catal yst outlet wherein said
w@aitahysts7inlet is |ocated on at | east one si deCDUSHad/ah2434

receiving well, said vapor outlet is |ocated toward
the upper end of said receiving well, said
fluidization systemis |ocated toward the bottom of
said receiving well, saiGL&BEYSl yst outlet is |ocated
bel ow said fluidization system and wherein said
catal yst withdrawal well conprises internal flow
i nproving structures bel ow said catal yst inlet and
above said fluidization system 2. A catalyst
1.Wi t halr i@l stwelithdasvalleféinedmipFisich aa redeivhgr well seAd dreceiving well
_internal structures conprise barfles. 3. A catal yst )
comprisingj a ¢atal nkanlewal aparsowtefiandedizali @ |isiHm 2ithe Faipkysisaitigt wherein
internal structures conprise packing. 4. A catal yst
' I fii ' i At he
Sa}&%@%ﬁ“@%hﬁ%%&%&‘?@rﬁ?&?tg %é ggﬁgaga fbgéﬂv?igevgg ll’packi ng.
5. A catalyst withdrawal well as defined in Cdaiml
saidhvaphr pettet iy ksated genaddhedpeatiad 96said resmvingwelhl yst
regenerator, wherein said vapor outlet is operatively

saiohunr donr ih SRR B BRI R ol AT,

connected to a riser reactor. 6. A catalyst w thdrawal

saitidakal s odeéd is@stated Hel@i maid fividizhionsgsemes stri pped
catal yst froma catal yst stripper in a di sengager
vessel, wherejn said vapor autlet i erativel
and whergig ﬁﬁ@cﬁa&d>'%towalilfiram'ewe@iCPWP@S?ﬁHagﬁén%f‘%S\éfrapr&i"gf% giyeres below
said catal Y€ P& an@N®o9854ld PRIRLNDEL sQutbmet i s operatively
connected to a regenerator.7. A catalyst w thdrawal
well as defined in aim1 further conprising . interna
2. st r ubcatabist hobdrasg! pelloaw dedingd 1 Gladnzhivhergin jad dpfemglstructures

comprise QB?I%E sai d catal yst outlet.

3. A catalyst withdrawal well as defined in Claim 1 wherein said internal structures

comprise packing.

4. A catalyst withdrawal well as defined in Claim 3 wherein the packing comprises

from 2 to about 9 layers of packing.

5. A catalyst withdrawal well as defined in Claim 1 which receives regenerated
catalyst from a catalyst regenerator, wherein said vapor outlet is operatively connected to an
upper dilute phase of said catalyst regenerator and said catalyst outlet is operatively connected to

a riser reactor.

6. A catalyst withdrawal well as defined in Claim 1 which receives stripped catalyst
from a catalyst stripper in a disengager vessel, wherein said vapor outlet is operatively connected
to an upper dilute phase of said disengager vessel and said catalyst outlet is operatively

connected to a regenerator.



8. A catalyst withdrawal well as defined in Cdaim?7
wherein said internal structures |ocated bel ow said
WO buwbdswat i on system and above said catal yst oORECT/852009/002434
conprise baffles, structured packing or a m xture
thereof. 9. A catalyst withdrawal well as defined in
Claim8 wherein said structured packing | ocated bel ow
7.5ai da fdabhl ¢lic AR RBWEY SleBmiadefirdomeClaamd] datthérystmprising internal
outlet conprises from1l to 5 layers of structured
structuresgacstécigelovy Gaid Aluidizali grsy signg h‘tﬁ%ﬁ%?s ICF‘taL??ta d'ned in
Gal;tl wherein the dianeter of the withdrawal well is
si ze 0
St 1 AR VLS 49} il DRIGET bl b iBrna) structures
located béﬂb{vrsdfd&\hﬂﬂle&H sﬁ&:nﬁi efd nleelel saidQlagdlyst duthteogipmise thaftles, structured
di aneter of the standpipe is sized to provide a
packing oy gnyjgiwrgthefeofhe catal yst in the standpi pe ranging from
3 to 12 feet/sec. 12. A catalyst withdrawal well as

def : ,g%gta eﬂt ARy Vﬁﬂ- W‘lea[sede'ﬁn&hﬁl diaafi8t Wherefn daidstructured packing
Is stzed to provide a velocity of the

located bemt\alsqmtﬂuldlzmthm systerd pandeatroan gidgeatalpsh Guttey comprises from 1 to 5

feet/s
layers of structureé:3 packing.

10. A catalyst withdrawal well as defined in Claim 1 wherein the diameter of the
withdrawal well is sized to provide a velocity of the catalyst in the well ranging from 0.1 to 2.5

feet/sec.

11. A catalyst withdrawal well as defined in Claim 1 wherein the diameter of the
standpipe is sized to provide a velocity of the catalyst in the standpipe ranging from 3 to 12

feet/sec.

12. A catalyst withdrawal well as defined in Claim 11 wherein the diameter of the
standpipe is sized to provide a velocity of the catalyst in the standpipe ranging from 3 to 12

feet/sec.



