2 2 AUG 2005 WD 02/068566 - 1 - PCT/ EP02/ 01871 FCC APPARATUS Thk2 AUG 2005
invention is related to a fluid catalytic cracking (FCO o h1871
conprisiWé)Wﬁé:f(’Bngat ed reactor riser and areactor vessel. "Thé reactor
vessel conprises a dense phase fluidized stripping zone and a catalyst 5
outlet at its |ower end and at its upper end a cracked vapour outlet and
a cyclone separator fluidly connect etbc trepidrenoutl et of the reactor
riser. The cyclone separator is provided with a dipleg which | ower open
end term nates bel ow the upper bed | evel of the dense phase fl uidized

10 stripping zonerhAniapRakaldss s [dasdddad aboveuis disgl in
US- A-5039397. According to this publication the dipleg of he so-call ed

cl ose- bot t one@Teg&rAe ($EFAr ST E U COMUBIRY YR PR net pRIehedl ysached t o
provide a seal, 15 Bhﬁvgnwgﬁ%t%@%e‘@p%etPeéé\%‘ﬂ:t@éQEQf LOgo i ol eg.

A problem often encountered Is that pressure surges occur in the reactor
ri ser due to Bodeeganphe sequilpriehizedrs tfruimpimnszogedaled ¥apatabatt on of

‘g’at er present op‘h&@eathé{qr oGarhan feedstock a&g@ pdér S, ynil,pressure
0 upsets. In"the event “of a préessure surge the pressurée i nposed on the
system by theveagbakystuitbed amcurd dyrd orsubrergem endf bhidhe dophegtas
described in S—ﬁx5039%37 V\AtJt It not_be sufficient %o prevent cracke
vapour from fPoWfigBitSigi? Tt i i piag O THi 5° phenbienohcT 84l SP2E LOr
referred to ass"pabrydedderitiofa tdiglgassesi di AMbw@r open end terminates

below the upper bed level of the dense phase fluidized
10 stripping zone.

An apparatus as described above is disclosed in
US-A-5039397. According to this publication the dipleg of
the so-called close-bottcmed cyclone separators are
submerged in the catalyst bed to provide a seal,

15 preventing cracked vapour to flow through the dipleg.

A problem often encountered is that pressure surges
occur in the reactor riser due to for example eguipment
malfunctions, sudden vaporisation of water present in the
hydrocarbon feedstock and/or various unit pressure

20 upsets. In the event of a pressure surge the préssure
imposed on the system by the catalyst bed around the
submerged end of the dipleg as described in US-A-5039397
will not be sufficient to prevent cracked vapour from
flowing through the dipleg. This phenomenon is also

25 referred to as “carry under” of the gasses flowing
through the cyclone. This is disadvantageous because the
cracked vapour contains relatively higher amounts of coke
précursors than for example the hydrocarbons which are
normally entrained by the catalyst which is discharged

30 through the dipleg. These coke precursors give rise to an

undesirable coke formation in the open volume above the



t hrough the cyclone. This is disadvantageous because the cracked_ vapour
contains relatively higher amounts of coke precursors than for e&ﬁ@ﬂﬁd%ﬁ
t he hydrocarbons which are normally entrained by the catalyst which is
di scharged 30 through the dipleg. These coke precursors give rise to an
undesi rabl e coke formation in the open vol une above the 2 2 AUG 2005 - 2-
dense fluidized bed of the stripping zone, This coke formation can
result in that an FCC reactor needs to be shut down before the end of a
process run. Remalflefidiked eelkecifsthur thet ppiagvedyel abnisouskand ti me
consum ng. 5 The above problemis overcone by Fgosmlonln a _horizontal

plate just bel’lAMatd Fowér SFeHléndPotheheandfptegeaFhar phaees eheubes

that in the evgpl Qfo,@ BegSgudl %hesgﬁeeoﬁoadﬁaé&bgsl 9ﬁﬁea§§mboaﬂo$@f£1§<¥v of
cracked vapour occurs via the dipleg. It is believed that this is

achi eved due tapkehe sbdckipeggourceveeyullebagibnomnfietivat abystmbegng
presse by the pr ssu&e su %Iscthrough the r trlcgeglﬁgené$% bet ween

t he pl te and the C&t & ﬁgﬁ ﬁarg% o%%ﬁ?%%eo Yihe drpre pically

the plate has hoxidicaetieplatemuett bamoaz bhti Desethepdhpbeg dfaveéer. 15
Exanpl es of such prior _art devices are i|llustrated in US-A-2958653 and
US- A- 5139748, dRdieSadvaft RGET6f CPABLEEaEPBE VRSERE S¥EDFdPhge tBrEheure

prior art is thalget be e&ats%&coeﬁeexaéel%g@obﬁﬂé@n&@l cr8PREE Tapdhe
reactor vessel. This results in that the 20 vessel needs to have a | arger
di ameter or thsticurssyia the dipleg. It is believed that this is
10 achieved due to the back-pressure resulting from the
catalyst being pressed, by the pressure surge, through
the restricted opening between the plate and the catalyst
discharge opening of the dipleg. Iypically the plate has
a diameter of more than 1.5 times the dipleg diameter.
15 Examples of such prior art devices are illustrated in
US-A-2958653 and US-A-5139748.

A disadvantage cof the reactor vessel according to the
prior art is that the plates occupy'a large horizontal
space in the reactor vessel. This results in that the

20 vessel needs to have a larger diameter or that less
diplegs and thus less cyClones can be used in one reactor
vessel. Such geometrical limitations are for example
encountered when more than one primary cyclone dipleg and
more than one secondary cyclone dipleg are submerged in

25 the dense phase fluidized stripping bed.

The present invention aims to provide an apparatus
for performing an FCC process which apparatue minimises
the risk that cracked vapours flow through the dipleg of
the closed-bottomed cyclones in case of pressure’surgee.

- 30 Another object of the invention is to provide a compact
design for the lower open end of the cyclone dipleg.

The above aims are achieved with the following fluid

catalytic cracking reactor. Fluid catalytic cracking



di pl egs and thus | ess cyclones can be used in one reactor vessel. Such
geonetrical limtations are for exanple encountered when nore tz q%@gﬁﬁ
primary cyclone dipleg and nore than one secondary cycl one dipl Z
subnmerged in 25 the dense phase fluidized stripping bed. The present
invention ains to provide an apparatus for perform ng an FCC process -
whi ch apparatus mnimses the risk thag-grgcked vapours flow through the
di pl eg-of the cl osed-bottoned cyclones in case of pressure surges. 30

Anot her obj ect.oal- e hiwentil Le Loophovtde:dacoapagt sodeshgnafor the
| ower open end of the cyclone dipleg. The above ains are achieved with

t he fol |l ow ng rekgitdr watsakyti eheratki hger eagtorr Feasdlcatapyises cxacki ng

2 2 AUG 2005 -, 3 t ot si l ted t i d
reactor vesselSTfRePRFRct Ab T GAGEOr ~7eSBET CoRPYT 8L lan GBRLE Phase

fluidized stricppileg aenetandoreeataliyst costked abpbhs bovweetead,:i®s
cracked vapour outlet at its 5 uEper end and a g%c[one separator fluidly
connected to UPREToBPFeBlBf 2t AECLERBt BPPRTIEPL HhRERlEyEPBRARCERPaFat or

I's provided Wkﬁgogu@hgkegf“@hghréQ%?fapPEQePPdwﬂféﬂiEgéfénebQégﬁgégiﬁse

upper bed | eve t he dense phase idized stripplinhg zone, ,
phase fluidi zed streivppedgwzbhealdipleyhehliconpewsr ngpanhendzoetmlnagt et e

post {1 0ned oL ge.! el SHEL; OBEl P00 81ot Nepd Bhofy MheLsl il v |
di pl eg is resttiréppdnandonber eha tbesdighesiertluidized stripping zone
10 further comprising a horizontal plate positioned below
the lower open end of the dipleg, wherein the plate is a
circular plate having a raised border and the lower open
end of the dipleg is restricted and wherein the diameter
(d3) of the circular plate inclusive the raised border is
15 between 1.2 and 0.9 times the diameter of the dipleg.

It has been found that when the reactor according to
the invention is used the area of the plate can be much
smaller than when using a flat plate and a non-restricted
open ended dipleg. Tests have shown that this embodiment

20 comprisipg the modified plate and dipleg opening will
under normal conditions achisve the same objectives with
regard to limiting gas carry under as the non-modified
plate and dipleg of the prior art. The modified plate and
dipleg furthermore avoid excessive gas carry under when

25 the dense fluidized bed level of the stripping zone is
temporally lower or when a pressure surge from the
réactor riser takes place. This modified design also
prevents the upflow of stripping and stripped gas out of
the bed into the dipleg. Further preferred embodiments

30 will become apparent from the description below. |

‘The invention can find application in new FCC
reactors or by modification of existing FCC reactors.

Existing FCC reactors which may be modified to a reactor



(d3) of the circular plate inclusive the raised border is 15 between 1.2
and 0.9 tines the dianmeter of the dipleg. It has been found that?aHda Hle
reactor according to the invention is used the area of the plate can be
much smaller than when using a flat plate and a non-restricted open
ended di pl eg. Tests have shown that this enbodi nrent 20 conprising the
nodi fi ed plate and di pleg opening will under normal conditions achieve
the same objectives with regard to |limtPfig-gas carry under as the

non- nodi fi ed i bl ri.qr. art.-.The. ified plate and
di pl eg further%%?%ggbo dﬂgg es§%%§;gg§%€§gpy &%&érg% g%%1§5cpﬁ Tdehse
fluidized bed revetonfvddmseStadmying ngory cilentespprakly choweener when a
pressure surgef{ro t he rqugfr ri erdtakeznglace. Thi_s nodi fied design
al so prevent sttt UPFE TR fiDpinirg NG SSEFPPpERYgRS GuEeE£tOthe bed
into the diplegisdprdhera pefigigied exbediarents 30wwirl knbecenerappar sat
fromthe description below. The invention can find application in new
FCC r@&actors YiChyFHodiFaCRi0RIS Iustrageroerr Easrses. 1-Eki siihg, FCC
reactors whi chy 1y be ydlfd oA 3 LERALGRCA 2nAYE1R005 2 37, cagcor di ng
the present invention wll suitably cConprise a reactor vessef’ conpri sing
cycl one. separation neans fluidly connected to the downstream end of a
reactor riser and a stripping zone at its |lower end. Exanples of 5 such
FCC reactors are illustrated in Figures 1-16, 1-17, 1-19, 1-21 and 1-22
as published in "Fluid Catal ytic.



WD 021068566 - 4 2 2 AUG 2005 PCTJEPO02/01871 Cracking TechnoloqyzaUGZMS
Cperatlon by Joseph W WIlson, PennWell Publishing Cbnp 1 :
Okl ahoma” ( 068’%997 pages 31-39. The 7l PRustrated reactors gescrgﬁ

both enbodi nents mhereln t he upper end of the reactor riser is 5 placed

w thin the re@ﬁ:ta@kl\!ﬁﬁS@cm’fomgﬁyﬁeﬁn@ud}ﬁéﬁ@tﬁbﬁ” bgagbeeprewsehii 1ken, the
pr esent |nvent|on t3§c|0 tiqn of _the u End of .the reactor riser

not essential FEPRES %I%?mRﬁP g15r00Kd88 %R H e 18ﬁ3ve at

its [ower di \%ﬁgegn@y@% m@alimswyg@dcyteaé@owch@@@rqibepbbwy
cyclone, in ich the first separation is perfornmed between catal yst and

cracked vapoufMPogdmeatise WD RTF WP pklr rarpPeYcFBAestar 8ot FaRAILp e sRmESt A

to ong react g skt erar@?&tpéaa€§§ebe§§¥1b%rpgm@%dou\eﬂs%*aef Wi icher
separation stages, for exanple secondary 15 cyclon further separate

catal yst fi nesefar:ctmrt tve s sy lac kgl v@p@upresjaetpﬂnwanyl@gncitdﬂ@eln@,atb@n of
fluidly connegted fa sutably dnd o d.secondacy cycl gnes..The, dgsign of

the primry cyc can vary, provid y “connec
di pl eg extendi ng d@wnwmminnéﬂﬁﬁpﬁtaWQtomhluhyléoprexadpﬁewb@hathe

hori zont al cyclone a S thed L n P—Ag §2277 or a ¢ nventi on N
vertical cycPofi&s gl g'?ﬁ§%%? 718s 8 &Fafi VEI'y &F&erePg cu
sect i qmal areatho@@C@ﬁmwkﬁmaﬁymty@&@ﬁequaﬁtwhueh ohe gataltystpahtiaghon
usually f|OMIEgr%% fé?#gé(£é¥5%§% catalyst and cracked vapour.
Suitable 1 to 4 primary cyclones are fluidly connected to
one reactor riser. The reactor vessel may be provided
with further separation stages, for example secondary
15 cyélones, to further separate catalyst fines from the
cracked vapouxr. One primary cyclone may be fluidly
connected to suitably 1 to 4 secondary cyclones. The
design of the primary cyclone can vary, provided it is
fluidly connected to a dipleg extending downwards. The
20 cyclone may for example be a horizontal cyclone as
described in EP-A-332277 oxr a conventional vertical
cyclone. The dipleg itself has a relatively large cross-—
sectional area to accommodate the large quantities of -
catalyst which usually flow through such diplegs. The
25 lower end is submerged in the dense fluidized bed of
catalyst of the stripping zone. The height of the
catalyst bed above the outlet opening of the dipleg
should be sufficient to avoid, under normal operation,
any gas carry under. This height can be easily determined
30 by one skilled in the art. ‘
The flow of catalyst in such a primary cyclone

according to the present invention is suitably between

100 and 500 kg/m?.s as measured at the cross-sectional

area of the dipieg just above the restriction.



25 lower end is subnmerged in the dense fluidized bed of catal ys ZCNUG%GS
stripping zone. The height of the catalyst bed above the outlet™opening
of the diwbegoessdsoul d be sufficient to avodd, under nor malPIPEREANIGH,
any gas carry under. This height can be easily determ ned 30 by one
skilled in the aerPQ‘ The f|QCW of caéal

st_in_.such.,a prinary cyclon
according to the sent’ Shvert i OH ijselssﬁ]feafb?’@r%%ﬁ\ﬁ%ﬂg%féﬁt n%ih%gb R
n2.s as neasufedtatext hel orossaisedtvortal Figiess of ~-2herdGpi egiust above
the restriction, 2 2 A .20050%\0 0%{2@8566 - 5 PCT/EP02/Or 871 The
i nventi on and*FPSSSFS S T e ebodt ST PT bRECPETLHEr TP Fost PRERE
.With Figures ir2. FliGQurk i3 @& 4 efsesend@tiairOfeatatCenr eactios asgoF di ng
to the prior art. Figure 2 is a detailed representation of the |lower 5

end of %t he di BPegodhdlish i abv s cribetbabei frear ibpdtBodE fgfe 1

shows a downsFlig%@_part of a reactor riser (1) positioned within the
reactor vessel (14). Through reactor riser (1) catalyst and hydrocarbon
10 feedstock flowFdpwaradlly shrwe di |drvenphzessn fPar di e&dabedackdte. The

downstream paEEs%%) @h T;Abesir’&a(ﬁ%é)cﬁ vy:iﬁ‘?{ré(gf}eix_seafzjcéﬁ'j:djvéésﬁgpn?f%?.d wth a
primary cycl one ) . Primary cycl one ) conprises a tubular body (4),
a frusto conTbabulgbweregudrdr (B)seoniiectad ali $it aadd phedr¢63rbdhe
10 feedstock flow upwardly in a dilute phase fluidized bed
mode. The downstream part (2) of the reactor riser (1) is
fluidly connected with a primary cyclone (3). Primary
cyclone (3) comprises a tubular body (4), a frusto
conical lower part (5) connected with a dipleg (6). The
15 dipleg (6) has a smaller diameter than tubular body (3).
Typically the diameter of the dipleg is between 0.2 and
0.7 times the diameter of the tubular body (4). Below the
lower open end (7) of dipleg (6) a horizontal circular
plate (8) is present. The diameter of such a plate (8) is
20 typically between 1.5 and 2 times the diameter of the
diameter of the dipleg (6). The partly cleaned cracked
vapour is discharged via gas outlet conduit (9). This
conduit is fluidly connected with gas inlet (10) of
secondary cyclone (11). The gas outlet conduit (9) is
25 provided with a slit (12) through which stripping gas can
be discharged from reactor vessel (14) via the secondary
cyclone (11). The secondary cyclone (11) is provided with
a dipleg (15) provided at its lower end with a trickle
valve (16) positioned above fluidized bed level (23). The
30 cleaned gasses are discharged from the secondary
cyclone (11) and from the reactor vessel (14) via
plenum (18) and gas outlet conduit (17). In the lower
end (12) of the reactor vessel (14) a stripping zone is

present comprising of a dense phase fluidized bed (20).

35 To the fluidized bed (20) a stripping and fluidizing



15 dipleg (6) has a snaller dianeter than tubular body (3) Typief?lem( prge
di aneter of the dipleg is between 0.2 and 0.7 tines the di anet t :
t ubul ar bedy0u4¥366Bel ow the | ower open end; (7) of dipleg PEY/ER02/01871
horizontal circular plate (8) is present. The dianmeter of such a plate

(8) is 20 typically be . nd 2 times the - diapeter_of the di ter
of the dipleg %lgﬁjl%mrhgé%?réﬁ%)}aﬁ esgcneeaan ‘crdc kséjéj%lvlaep&;ﬁcro i 5 QiSTHAT gé%{ﬂi'r a
gas outl et condiuet st2ippEhl satedndit tades dfil suibd ngesbnneot echav tda gasri nl et

10 f d | A11).. The . tl et duit (9) is 25
E)r ozli ged \?vietc(r)\nX%r#ieﬁy((:(f%}etv(ﬁ?aotsgtﬁrbﬁfﬁlg}a?ss ')p%Ong‘Qfgea?e éi“g%éegﬁ sTHAT ged

fromreactor vessel shbdh)via the secondary cyclone (11) . The secondary
cyclone (11) is provided with -a dinpl 15) provided at. its | ower end
with a Brickle vaFee Efey PO Gt S oL th e e d el 2a2d)
The 30 cl eaned gasgRsidie dimehar ged f r em dthe (szezjomia%r Yha®ydpperddd) and
fromthe reactor vessel (14) via plenum (18) and gas outlet conduit

(17). In the | 6®&r ex@RPLlELIeFFangiE dleadtrsiaradslel RlBDe a3k idbhHi ng zone
is present conptisi of; 565 )P i (20 e
f1ui di zed bed @Ef%éré%fri"&%t%”iﬁ& PL ﬁﬁj&{olz‘“i‘ rﬁ% %ﬁo%fg‘aslg%)as?‘%g’%dép AUG
2005 PCT/ EP02/ 81871 regdinngd preefesy abilny @tedamThies Isaysat iesdd t@f vilze neans

(20, iorne PGBttt e, ' 9D Ofzrvessel (19
diameter (d3) of the circular plate (25) inclusive the
rim (26) is preferably between 1.2 and 0.9 times the
diameter (dl) of the dipleg (24) and more preferably
having about the same diameter. The distance (d2) between

15 - the base of plate (25) and the open lower end of the
dipleg (24) is preferably between 0.2 and 0.8 times the
diameter (dl) of the dipleg (24). The rim preferably
extends between 20 and 40% of the distance (d2) above the
base of the plate (25). The diameter of the restricted

20 opening (28) in the dipleg is suitably beiween 0.4 and
0.7 times the diameter (dl) of the dipleg (24). The
diameter of the flat part of the plate is about the same
as the diameter of the opening (28). The rim (26) is
preferably provided with openings near to the bottom of

25 the plate in order to allow catalyst to flow from the
plate when catalysts are removed from the vessel in for
example a shut down operation. In other words the
openings are to make the plate self-draining. The
modified dipleg and plate as shown in Figure 2 can

30 suitably find application in the reactor vessel of
Figure 1.

The plate is preferably coated with an erosion
resistance material, for example refractory material

which is typically used in a FCC reactor vessel. The



(not shown). 5 Figure 2 shows the |lower end of nodified dipl eg (Q"Z)AU[?‘IB%
nodi fied plate (25). Plate (25) may have any form for exanple

rect angulVeP 02m%eéer ably plate (25) is cirgular. Plate (25CVEBPE3%ilded
with a raised border also referred to as rim(26). The Iower end of the
10 di pl eg (24) e r LCLLan : (d3) of
the circular %?%Ip%%ﬂ“gl %g Ststlg\ggdt %gg(]réi %1%%28%&%118?% er at()j hge{ ween 1.2
and 0.9 tines $1hlefadeanét she( ditpsobnt hesdspbey (rlaﬂ)aréad,mrfeppre@‘eerrtabl y
havi ng about the same dianeter. The distance (d2) between 15 the base of
plate (25) and the open |l ower end of the dipleg (24) is preferably
between 0.2 and 0.8 tines the dianeter (dl) of the dipleg (24). The rim
preferably extends between 20 and 40% of the distance (d2) above the
base of the plate (25). The dianmeter of the restricted 20 opening (28) in
the dipleg is suitably between 0.4 and 0.7 tines the diameter (dl) of
the dipleg (24). The dianmeter of the flat part of the plate is about the
same as the dianeter of the opening (28). The rim(26) is preferably
provi ded with openings near to the bottomof 25 the plate in order to
allow catalyst to flow fromthe plate when catalysts are renoved from
the vessel in for exanple a shut down operation. In other words the
openings are to nake the plate self-draining. The nodified dipleg and
plate as shown in Figure 2 can 30 suitably find application in the
reactor vessel of Figure 1.



The plate is preferably coated with an erosion resistance material, for
exanpl e refractory material which is typically used in a FCC reactor
vessel . The WD 02/068566 - 7 2 2 AUG 1005 dinensions as stated 2a4ibvi805
are calculated fromthe surface of the erosion resistant material, if
present. 2 2 AUG 2005 -8 CLAIMS 1. Fluid catal ytic cracking reactor
conprising an elongated reactor riser and a reactor vessel, wherein the
reactor vessel conprises a dense phagel¥ifuidized stripping zone and a
catalyst outlet at its |lower end, a 5 cracked vapour outlet at its upper
end and a cyclone separator fluidly connected to the outlet of the
reactor riser, which cyclone separator is provided with a dipleg which
| ower open end term nates bel ow the upper bed | evel of the dense phase
fluidized stripping zone, the dense 10 phase fluidized stripping zone
further conprising a horizontal plate positioned below the |ower open
end of the dipleg, wherein the plate is a circular plate having a

rai sed borderiandrited| onealppea endckinyheedcpbegcbsprieshyi ehed and
wherein the dianmeter (d3) of the.circular 15 plate incluiive t he raised

border is bet#%8R93-2daRR26T9T {1 RABE PRE @i AREBFEPTOFSFREdi PiREgSin the

reactor vessel comprises a dense phase fluidized
stripping zone and a catalyst outlet at its lower end, a

5 cracked vapour outlet at its upper end and a cyclone
separator fluidly connected to the outlet of the reactor
riser, which cYclone separator is provided with a dipleg
which lower open end terminates below the upper bed level
of the dense phase fluidized'stripping zone, the dense

10 phase fluidized stripping zone further comprising a
horizontal plate positioned below the lower open end of
the dipleg, wherein the plate is a circular plate having
a raised border and the lower'open end of the dipleg is
restricted and wherein the diameter (d3) of the circular

15 plate inclusive the raised border is between 1.2 and 0.9
times the diameter of the dipleg.

2. Reactor vessel according to claim 1, wherein the
diameter (d3) of the circular plate is the same as the
diameter of the dipleg.

20 3. Reactor vessel according to any one of claims 1-2,
wherein the distance (d2) between the base of the plate
and the open lower end of the dipleg is between 0.2 and
O.8Vtimes the diameter of the dipleg.

4. Reactor vessel accordihg to any one of claims 1-3,

25 wherein the raised border (rim) extends between 20 and
40% of the distance d2 above the base of the plate,
wherein distance d2 is the distance between the bése of

the plate and the open lower end of the dipleg.



2. Reactor vessel according to claim1, wherein the dianeter (d3) of the
circular plate is the sane as the dianeter of the dipleg. 20 3. _Re tﬁd'
vessel according to any one of clainmsg1-2, wherein the di stancezéiot\glﬁ2 5
bet ween the base of the plate and theé open lower end of the dipleg is
between 0.2 and 0.8 tines the dianeter of the dipleg. 4. Reactor vessel
according to any one of clains 1-3, 25 wherein the raised border (rim
extends between 20 and 40% of the distance d2 above the base of the
plate, wherein difsteieE g2sselt ReWirstiantd beteonst K€ sdse st 1thhe
plate and the Rsn liowsleend of, e diplien-s ;4.2 2AMG 2008 &, Reactor
vessel -according to any one “of clairns 1-4, ~"wherei n openings are present
in the raised twrdder batgam dfo tihke dlatteomiof drieerphatke, tihe qridere naKe -t he
plate self- draining. 5 6. Reactor vessel according to any one of clains
1-5, wherein Y4 Ppli'¥e is coated with an erosion resistant material. 7.
Use ofsthe react oiRaRese! RGENAING LGRS ahnvb one & dilithcatal ytic
cracking process. 10 8. Use according to claim 7, wherein between 100 and
500 kg/ n2s of wiesraliystthfd guather disgledaiedivpltdy aof etdes 1 oagy clesriies tsepar at or
as cal cul ated on t he .cross-sectional area of the dipleg just above the
restriction, marerial.

7. ‘Use of the reactor vessel according to claims 1-6 in
a fluid catalytic cracking process.

10 8. Use according to claim 7, wherein between 100 and

500 kg/m?.s of catalyst flow through the dipleg of the
cyclone separator, as calculated on the cross-sectional

area of the dipleg just above the restriction.





