WD 00150165 - 1 21 AUG 2003 PCT/ EPO0/ 01355 STANDPI PE | NLET FOR ENHANCI NG
- PARTI CULATE SOLIDS Cl RCULATI ON FOR PETROCHEM CAL AND OTHER PROCESSES$ AUI6€003
i nventi onWoe&0Ws to a standpi pe inlet design for enhanci perRadld;$4se
circulation and reducing gas entrainnment, the design being suitable for
applications in fluid catalytic cracki ag-(FCC) units and other 5 -
processes, such as fluid cokers, flexicokers, and fluidized bed conbustors
which circulate large quantities of particulate solids between different
vessel s connected w th standpipes and risers. In a typical Fluid Catal ytic

Cracking (FCQO) p&peess;-d0;, i St f regenerator, a riser reactor and
a stripper, suc% as 1t§]h%‘f Isﬁg@\f] Eﬁ# %%I%ﬁcg‘rrﬁ(; RELEEAT 850 BDHedr i ck,
finely divided regenerated cakabyskotraMESzB akegenerat proar@seantacts with

a hydrocarbon feedstock in a lower portion of a reactor riser. Hydrocarbon
feedstock 15 and steamenter the riser through feed nozzles. The mxture

of feed, steam and regenerahedsCatalyssd,a Woishdphas §n1§€D9E§EgBefBE from
about 200 C tg about 700 C, ~ passes ugh%hrou h the riser reactor,
converting Fheafeédd PAESLIFLEnELFCPEdbLRR saihi Feducebkegaayer deposits on

20 capalysteﬁﬂ&é@ﬁﬁen?bethﬁda@§§%ﬁoﬁeYﬁ£0§§i@Qﬁlgakéky§£ 15&8@EBF§ top of
the riser are then passed throug cyclones to separate %pent catal yst from

the hydrocatBohlUVvEp6rtplouet c5relelns THeC spemiteatatysthenters t he

stripper wherecsbeas) i subRt Lodrteds ook arpves hudtogprbon 2g products from
the catal yst. The spent catal yst containing coke €n paSsés through a

stripper sthhdpfipactoleft epPrbEpeoregeneratorrwhbate larghegpansencesof air
and at a tempgLature1otefEom abaut, 620, Gip-aPpoyt (80. G connected

with standpipes and risers.
In a typical Fluid Catalytic Cracking (FCC) process
10 consisting of a regenerator, a riser reactor and a
stripper, such as that shown in U3 Patent No. 5,562,818
Lo Hedrick, finely divided regenerated catalyst leaves a
regenerator and contacts with a hydrocarbon feedstock in
a lower portion of a reactor riser. Hydrocarbon feedstock
15 and steam enter the riser through feed nozzles. The
mixture of feed, steam and regenerated catalyst, which
has a temperature of from about 200 °C to about 700 °C,
passes up through the riser reactor, converting the feed
into lighter products while a coke layer deposits on
20 catalyst surface. The hydrocarbon vapors and catalyst
from the top of the riser are then passed through
cyclones to separate spent catalyst from the hydrocarbon
vapor product stream. The spent catalyst enters the
stripper where steam is introduced to remove hydrocarbon
25 products from the catalyst. The spent catalyst containing
coke then passes through a stripper standpipe to enter
the regenerator where, in the presence of air and at a
temperature of from about 620 °C to about 760 °C,

combustion of the coke layer produces regenerated

30 catalyst and flue gas. The flue gas i1s separated from




conmbustion of the coke |ayer produces regenerated 30 catal yst and %Tlg gg@a
* The flue gas is separated from 21 AUG 2003 WO 00/ 50165 - 2 PCT/EP Y
entrai ned¥P&aYSt in the upper region of the regenerator rbyreysboees and
the regenerated catalyst is returned to _the regenerator fluidized bed. The
regenerated catalyst 1is then drawn frontt Re regenerator fluidized bed
through 5 the regenerator standpipe and, in repetition of the previously
ment i oned cy¥He e Fopd agdsat het f eedsheckepart hegipeacti ohezongen€atabyst

circulationy i over a Lfproanc nd,reliability of FCC
units. The &%fﬁE%ﬁTéﬁéé1%9?ofﬁ%a%gﬁﬁgg‘%??gﬁfﬁgﬁgHSCoﬁﬁs'FFdﬁ?é?aBPe and
adequat e pregsureedrié¢rk upr i HltheistdndpdpeTnnesgehtireabdetegentstof the

st andpi pe desj |5 the inlet design because it _.determ nes the Inlet
condi tion ofl%fﬁ}%ﬁu%ﬁi%f v%ﬁ%hFﬁrn*e9%?%?35?Feé%glgﬁée@nPFFetQFﬁﬁaﬁipe
operdtion. IHsTheqeieraast ofastandpi pedjniet rdestgniohoprbesh stri pper
standpi pe and re enQ{ator stanq§i£g, is a conical_ hopper such as that

3 nHook°B

SPerr 11 er AR e F2BEEr bhBURFREFFAF g Pr 6BESS,

shown in thé)open
second editimmecthyrR fondeyers. The key concept of the inlet hopper 20

design of the prjor art is that when catal yst particles are drawn froma
f1 ui di zed bed i aalbé%%rﬂﬁfd&aibh%lﬁe% Chtel @t sotdrawmrédether with the

catal yst. Thedmlelandwpped M OViKIES: feshdence LiMesfornlhg,bublles to
coal esce and grow into | arge bubbl es before entering the 25 standpi pe.

Si ndd | ar ge BbBIES Halle &1kt o8 sepreyef beint ytapheyandvadeabateer
chance to eggapeack it ud he, Tind dizedybed. tHHs LEAUELNY 9PSment

entrai nment into the standpkfe.
of the standpipe design is the inlet design because it

determines the inlet condition of the catalyst which, in
turn, affects the entire standpipe operation.

15 The prior art of standpipe inlet design, for both
stripper standpipe and regenerator standpipe, is a
conical hopper such as that shown in the open literature
in Handbook of Petroleum Refining Process, second edition
by R.A. Meyers. The key concept of the inlet hopper

20 design of the prior art is that when catalyst particles
are drawn from & fluidized bed intoc a standpipe, bubbles
are also drawn together with the catalyst. The inlet
hopper provides residence time for the bubbles to
coalesce and grow into large bubbles before entering the

25 standpipe. Since large bubbles have a higher riser
velocity, they have a better chance to escape back into
the fluidized bed, thus reducing gas entrainment into the
standpipe.

However, the design concept of the pricor art

30 standpipe inlet has several disadvantages. If the inlet
hopper is too small, many bubbles drawn into the inlet
hopper do not have enough time to grow but flow directly
into the standpipe, leading to high gas entrainment. If,
en the other hand, when the inlet hopper is large enough

33 toc allow small bubbles ta grow, large bubbles could form



However, the design concept of the prior art 30 standpi pe inlet has several
di sadvantages. |If the inlet hopper is too small, nmany bubbl es drag Aig B3
t he inl etwolvoppes do not have enough tinme to grow but flowpgiryﬁﬁ,%/blﬁ e
the standpi pe, leading to high gas entrainment. If, on the other ?md,
when the inlet hopper is |large enough 353to allow small bubbles to grow,

| ar ge bubbl es could form WO 00/50165 3 21 AUG 2003 PCT/ EP00/ 01355 and hang
stationary iarsi deatdes hoppenzforias pesi od=oficpbéreras thg=bubbl gs try to

ri se against_.the domphwar.d cat al %St fl ow, These | arge hangi ng bubbl es can

CRAFYREET

tenporarily Té&t ritt ¢a W it of tRg 2FANUDT pel e 5aGHet2Efe bubbl es

finally growdwrigesenough. tThescaper-§atRanyhgg fhubeli 2ed-bed, the rel ease of
the large bubbles creates a sudden surge of Catalyst into the standpi pe,

| eadi ng to & SSRAFET Pt esstser o gt Yhe Stamdprpe. tThestardpénee of
growisng and wrRlreasidd,0fn1 a8 g bubb) e Leads, 10 e LT
condition of unstable standpipe op%f%%i on. ;I'?l]e %Ig%‘g%txr{re%%/a%@??g\%v %{‘%?he
prior art désiggrfluidizrd befhi |eha HeebbjeetPfetid taegstianbdiplee inl et
design is suppased to Jegduce gas, entF alnpent into. s Lpg, the
design in fact encourages nmany u%bq% egé%lggg%st)ebg}%v\hﬁh? n%éél]'%?gpﬁ?és’

i nherent |y véeadineffe ¢ efndderFptdmsumnt eswihg privOre astandpipe. i Nhet

ot enough OGRS it T Aot ONhr ohi b 10 T% DUREH hern
strdidght pipe ér varwasymetiriab lropperdfoio20cf hen standpi peandb epe whi ch
ot her xeRgES ey SR A descr by ok, SLardelpe Lol peorel 1y
negative is that, while the objective of the standpipe inlet
design 1is supposed to reduce gas entrainment into the
standpipe, the design in fact encourages many bubbles to
15 be drawn in. This is inherently very inefficient.
Furthermore, the prior art of the inlet hopper design is
a bulky structure such that in many FCC units there is
not enough room to place it. A common compromise is to
use either a straight pipe or an asymmetric hopper for
20 the standpipe inlet which further exacerbates the
problems described above.

Standpipe inlet geometry not only affects catalyst
clrculation, the entrained gas can alsc have a negative
impact on the performance of a stripper of a FCC unit. It

25 1s commen practice that the stripper includes specizl
trays, such as shown in the invention by Johnson et al in
international patent PCT/US95/09335. The special trays in
the main vessel enhance the efficiency of hydrocarbon
vapor stripping by steam. The spent catalyst is then

30 transported to the regenerator through a stripper
standpipe with a hopper inlet as shown in the prior art.
The hopper inlet for the stripper standpipe has been
shown to be rather ineffective in reducing gas
entrainment. The study of Ncugier et al in the Second FCC

35 Forum {May 15-17, 1996, The Woodlands, Texas) shows that,




i npact on the performance of a stripper of a FCC unit. It 25 is CO?WDR 2003
practice that the stripper includes special trays, such as shown itn Wé
i nvention by Johnson et al in international patent PCT/US95/09335. The
special trays in the main vessel enhance the efficiency of hydrocarbon

vapor st1 bmkggby shanm The SAEnl Al 4 5 en 30 4 snepored o the

regenerator through a stripper stan

the prior arvapofhéehaﬂpgrthmletrﬁ@pe&h%tﬁum|@yﬁ{5ﬂﬁyuyﬁ[¥%|§§? ngn shown
to be rather_ineffectiye in reducing gas entrainment. The study Nougi er
et al in the“%eEondEFERCs5 AQruRYMEF1B5L)7 01 dosiropsehmsodizodsst STexas)

shows that, @4sAbke:2003men4d fQ%ﬁntﬁEt%Efﬂﬁﬁ%?ﬂ§55@§#%£%gﬂggg the main

vessel, the vapor leaving the stripper s cont o by nole
(or about 409 %B59EREAE) REF Kyar nearbomeproguct:s. inGasicEntiiai ERhd rom t he

stripper stangdpi I nt r r_has two negative inpacts in
addi tion to:?ﬂgé@?nggcga%%ggggaﬁggggg?%gﬁpa ST UGS EDE Cabdve S i r st |
the entrai nethgagntrammetiegssrfpper the sheippgenenatde rkQRMHRSARLS a | 0ss
in hydrocarpgah§ggguc§s mﬂich cougd have, been recovered as products.
Second, the eMtFal ned 10 hyar otir BYATRGETPENbBTBERAES WhiChe Coad6ner at or

whi ch consurese |heei eeabvet¥ai habpeolinctBe kegengr atfe and.,9gagrates
add&hlonal Rg%{ that has to be renpved. Thus, it is eéssential to reduce
gas’&nt r ai niBE SRR 28 FP pherbetnpdpipethesreaenebpseri wbich t he

instant i nyeﬁﬂm@_Iﬂni@@k&lce@i;gﬁafﬂéwé”_HR”EhE”EQgéBéQQ%Ee?nQV a
standpipe inlet design. This will lead to Increases”in overall pressure

hui | d- up i n e AR PE Bhendate3ysttihatchbat tonbeatemomsdwelrhuas
i Mproving stiandpj Res SdAbid i e TOREEIYELT OB 20N 9RS; §OLT ghament wi ||
al so reduce hydrocarbon

stripper standpipe.

15 One objective of the instant invention is to reduce
gas entrainment intc standpipes by a2 standpipe inlet
design. This will lead to increases in overall pressure
build-up in the standpipe and catalyst circulation rate
as well as improving standpipe stability. The reduction

20 in gas entrainment will also reduce hydrocarbon
entrainment from the stripper to the regenerator of an
FCC unit, as discussed above.

These objectives are achieved with the following
apparatus.

25 Apparatus comprising means for keeping a bed of
particulate solids in a fluidized bed mode in a vessel, a
conduit for transferring said particulate sclids into the
resulting fluidized bed and a standpipe, protruding into
said fluidized bed, for transferring particulate solids

30 out of the fluidized bed, wherein a disk surrounding the
standpipe circumference is present below the upper part
cof the standpipe and above means for keeping a bed of
particulate solids in a fluidized bed mode, said the
upper part of the standpipe comprises an inlet for

35 receliving particulate solids from the fluidized bed, said




entrainment fromthe stripper to the regenerator of an FCC unit, as

di scussed above. These objectives are achieved with the foll ow ng 71 APG¥M3
apparatus. 25 Apparatus conprising nmeans2for keeping a bed of particulate
solids in a fluidized bed node in a vessel, a conduit for transferring
sai d particthat disél idsuratp theuseesul tiorglf buirdiizedqgbed and a st andpi pe,
pr ot rudi ng %F5o .sagd quidizgd,bedh for transferrin% particul ate solids 30
out of the t1Ur8F585 BRd, TGAEr ELiRTathi &k 186RodRARRgILHEdIgRAAEDI e
circunferengenkstpeesebbvbel amat Rea¥PRPEE B%b&im@%ytgf §E%pggggg ggd above
means for keeping a bed of particulate solids 1n"a fluidized bed node,
said the upperSpar€PéPethe standpi pe conprises an inlet for 35 receiving
partsi cul at e sol i h ukdi.zed , jd .z _4 2_1 _AUG 20U3 the disk
ind&ces, in uséﬁgg}%%gg}épgﬁ%+afgﬁég ?ngdfég i 5re %%%%f??%ﬁ in a local
dense fl ui digeRfdhng zbpetiteiwadnvbonahdensal itthef pooximboyhdf theoi nl et of
t he standpi pe. Applicants have found that with the apparatus according to
the invention the solids flow snmoothly into WO 00/50165 - 5 2 1 AUG 2003
PCT/ EPOO/ 01355 the standpipe with | ess of the above described gas

entrai nment. Mdre advantages will be described bel ow. The main drive for
catalyst circulation in FCC units cones from stable and adequate pressure
build-up in the 5 standpipe. One critical elenment of the standpi pe design
is the inlet design because it determnes the inlet condition of the

catal yst which, in turn, affects the




entire standpi pe operation. It is essential to reduce gas entrainnment by a
properly designed standpipe inlet. 10 The key concept of the instahf AUG 2003

i nvent i onwad od/41@65 St andpi pe inlet design is totally differgQﬁ, he
inl et hopper design of the prior art, which has nmany disa vaﬂ%?gg%%%s
di scussed previously. The design concept? of the instant invention relies on
partial de 15 fluidization, rather than bubble coal escence and growth

i nsi de the hoppersartdy reduce gas entrRigmenboshi chds i pdiscussed in detail
bel ow. The reason t hat FCC catal yst can be maintained at the fluidization
state in th&Teder8idior "6 % RESTTser Wis - 20 BiEsarédrd s suppl y of
upf 1 owing, {1 ui dirzd Ag:gasiy ;HlTo 8929609535 clie.SupBLK 9h e Mt 21 ng
gas is cut off, the fluidized catalyst starts to settle, de- ui di ze,

i medi at el y S % He" 9hithich L s tage s Akite @eesfauuiedibratdomeprioteds, bubbl es
escape very saquinGid iy r @n29 Aihe £uidized bed, by, Khoe .ef al in
Powder Technol§§t¥bbl. 66 (f99ff'wﬁi§h i's ?%cg%%o%ggggpﬁéfégﬁmﬁ'n 4;:
reference- APt &M Hallgdpldstsiigm dfecalusebultbldes e rPCGescatal yistietan still be

mai nt ai ned at, a;dense fd yidi i.on,..state . for _a _certai eriod of tine
bef ore beconiRQISO coﬁgigt%|§%§égﬁﬁﬁigﬁ§§8: as §F§8'sﬁ§£§%&f e et al. In
Khoe et al' snéxper istendslpchepdeafliondi Zat ienepsecesalwas raduggered by

chut L9, Of b CLYAAL 50 S5 SRR coboalan endes LLuidzation ©f the
of f 185 t he upf| BWwiendeyf kuindiepic-ng fgakei hnactsekechiveacapeaca kegal WO
00150165 - ©-.2LAUS 2003 RCTLEROOL0135%, de- Ly dizatign progess wi thin
fluidized béd’is

inlet hopper design of the prier art, which has many

disadvantages as discussed previously. The design concept

of the instant invention relies on partial de-

15 fluidization, rather than bubble coalescence and growth
inside the hopper, to reduce gas entrainment which is
discussed in detail below.

The reason that FCC catalyst can be maintained at the
fluidization state in the regenerator or the stripper is

20 by a continuous supply of upflowing, fluidizing gas.
Thus, as soon as the supply of the fluidizing gas is cut
off, the fluidized catalyst starts to settle, or de-
fluidize, immediately. In the initial stage of this de-
fluidization process, bubbles escape very quickly from

25 the fluidized bed, as shown by Khoe et al in Powder
Technoclogy Vol. €6 (1991) which is inccrporated herein by
reference. After the depletion of all bubbles, FCC
catalyst can still be maintained at a dense fluidization
state for a certain period of time before becoming

30 completely de-fluidized, as zalso shown by Khoe et al. In
Khoe et al's experiments, the de-fluidization process was
triggered by shutting off fluidization gas supply.
leading to de-fluidization of the entire fluidized bed.
Applicants now found that, by strategically blocking off

35 the upflowing, fluidizing gas in a selective area a local




achi eved. The instant invention of standpipe inlet design wutili zgﬁm
partial de-fluidization in a strategic area to elimnate the bubbl QJT‘
by al | owi W8 %BAP¥>densely 5 fluidized catalyst to flow i nto PCiErsb/endpi pe.
The apparatus according to the invention,will be further described making
use of the followng non-limting Figures. FIGURE 1 is a sectional view of

the | ower IOOC{,}LOP of 10 a regenerator of a FCC unit including a
r egener at or ‘s't%rrlﬁ'pﬁ(' et - FY 253 YUntleht af ged sdéerenhPdviéw of a portion

of Figure 1 nfhitdhed egeneraiora st ampérp@iwlgk-sEL%{IBEgé_ L3180 g%é% ative
enbodi rent of Figure 2 of 15 the regenerator standpipe inlet. Fl 4 1is
anot her enmbdtilndite dftithe ragerer ador Ll sidhdpt peni hiet whertegtal gseai s
drawn from a sRace; : f r nerator,_vessel of a FCC
unit. Refer rifg‘%?ﬁqﬁfepi%%e%%%ﬁés gysgeg%‘?%%g? %”e‘&/ 950°5f Yt he | ower
portifon of &itwslicad regenierst oro vebsel 1200 ofie asEQEphpe.with a
regenerator sta i e ihcludes an_inlet portion 60 to draw in
regenerated cata yg‘}ep%a%ca\é\!rﬂcﬁ r%gc%%rc%ﬁégitn%t%k}ﬁ Jrrﬁ‘\'}%%{i’%ﬂ.wé enP® cat al yst

i s transpor tfed threomde stiriippue ma nidig shown) £ 26n& hf eugbwangypi cal spent

catal yst transpart duct 70 and enters the regenerator 20 where coke

deposi tion &r?n_gd‘tr%?ﬁg i'sSthSted off by air which is supplied by main air
grid 30. The ai FIfQURD griic 30 st fdres T sl i 60 t1coONMhesE k Opo BSoR i S€

t hrqugh the regenerator, thus keeping 30 the catalyst fluidized in

f1uitdi zed ' Bed =HG R *Hf O Tc SHbistiOn Whst aritF B 129 ndd* $egRRERRPEd cat al yst
are separatedndpithe upper part of the regenerator by cyclones (not
shown). The conbustion gas exits fromthe upper part of the regenerator

and t he regener &Y ES5 ZodtSalayste L SEEHAL ST Dy Tk | vhes PhoR BRBWAPD is

returned of Figure 1 of the regenerator standpipe inlet.

FIGURE 3 1is an alternative embodiment of Figure 2 of

15 the regenerator standpipe inlet.

FIGURE 4 is another embodiment of the regenerator
standpipe inlet when catalyst is drawn from a space near
the bottom wall of the regenerator vessel of a FCC unit.

Referring now to Figure 1 which is a sectional view

20 cf the lower porticn of a typical regenerator vessel 20
of a FCC unit with a regenerator standpipe 10 which
includes an inlet portion 60 tc draw in regenerated
catalyst according to the instant invention. Spent
catalyst is transported from a stripper (not shown)

25 through a typical spent catalyst transport duct 70 and
enters the regenerator 20 where coke depositicon on
catalyst is burned off by air which is supplied by main
air grid 30. The air from grid 30 and the resulting
combusticn gas rise through the regenerator, thus keeping

30 the catalyst fluidized in fluidized bed 40. The
combustion gas and entrained regenerated catalyst are
separated in the upper part of the regenerator by
cyclones (nct shown). The combustion gas exits from the
upper part ¢of the regeneratcor and the regenerated

35 catalyst, separated by cyclones (not shown), 15 returned




WD 00/ 50165 21 AUG 2003 PCT/ EPOO/ 0l 355 to the fluidized bed 40. Typi cal
density of the fluidized bed 40 in regenerator 20 is in the rangel bfub 2003
0. 32-0. 64wy aorsBi1e520 to 40 I b/ft3], wth the presence of I-Sing. gas
bubbl es. The density of the fluidized bed 5 40 is contro%ﬁﬂgﬁgﬁ% by the
air flowfromair grid 30 where higher fluidizing air flow leads to nore
gas bubbl es and | ower density of fluidized bed 40. The fluidized bed 40 is
nai nt ai ned atatgérfairadieeedl b8 Ky -aTvsliicde vained tinatt shew)luian zether

means, |ocatgdqagpthe 1Q.hattgm.of -the _regeneratqr standpipe 10 to control
the rate of regeneratedgcafalggg 62i§§ d%a%ﬁei%tggFéﬁgnerator st andpi pe

10. The top of3the.seggnendt ppostandpi pe Q.37 ,i ngludipg gﬁé@%@i Be i nl et
60 according to the instant invention, is shown as encl 6sed by the dotted
circle, is 1BonpletePfyJdaabhebPgedsi nThre dengiidivzed bdd 40uidsicdd bed

regenerator 20.; 4 thoughit i i5;8h | igure _1.to.he
vertical and pr%truding in?g ﬁéggggrg?o%gezgl?rgggfhgrggtggﬁ]gfﬁg ?ﬂstant

i nvention of"ites Biahepi ptuidleingoacantbevappkided ttomotrkegagonfi gurati ons
20 where the, st [ 10,191 gh ude Lhto . neratqr. 20. through the
RN PR Qog%gt&eRE?EPhg% ETL?dﬁ%ggnge%tgﬁrgﬁPe

side wall, instead of the omo vesse be inclined,
i nstead of viktidatedRe¢dr 40 ngsnoaihoaFhgdr et2af eerthendetailssofby a

Cypi cal Ly a EyITRaITELr GUSE SeH'S  BPancrer TActRe LARGEEOr ZBboaE 1 to
aboutC5 feetbotﬂe'geqs\éramedrecaéxadaystp'rSSﬁaﬁﬁprbl yodeawBohBt@1t hge st andpi pe
enbodi ment FOY e OREHPRE o4 236° [ 85t oPEHFRGSIT7Br LOKE  SFARGPF pES The
second pr ef ertraadtp g o) nenitie fO6pt b8 OpenkagehsratBkusakhtiyigt openi ngs 12
including a standpipe inlet 60 according to the instant
invention, is shown as enclosed by the dotted circle, is
15 completely submerged in the fluidized bed 40 inside
regenerator 20. Although the standpipe 10 is shown in
Figure 1 to be vertical and protruding into regenerator
20 from the bottom, the instant invention of the
standpipe inlet 60 can be applied to other configurations
20 where the standpipe 10 might protrude into regenerator 20
through the side wall, instead of the bottom of the
vessel, and it might be inclined, instead of vertical.
Referring now to Figure 2 for the details of
standpipe inlet 60 in Figure 1, the regenerator
25 standpipe 10 is typically a cylindrical duct with a
diameter in the range of about 1 to about 5 feet.
Regenerated catalyst is preferably drawn inte ths
standpipe 10 through one of two types of openings, or
both. The first preferred embodiment for the opening is a
30 top opening 1l of the standpipe. The second preferred
embodiment for the opening is a plurality of openings 12
cut through the walls of the upper portion of the
standpipe 10. Although slots are shown in Figure 2 for
cpenings 12, other forms, such as circular holes, could

33 alsc be used. Below the openings 11 and/or 12 is a




cut through the walls of the upper portion of the standpipe 10. Although
slots are shown in Figure 2 for openings 12, other forms, such as -IrEljﬁlfﬂﬂ}
hol es, coY@¥B¥ied so be used. Bel ow the openings 11 and/or p@;ﬁ@oﬁn%

00/ 50165 - 8 21, AUG 2003 PCT/EP00/01355_horizontal disk 13 surroundfng
the, Standpipe 10. In the follow ng discussion, the elenment~13 wll be
referred to, as. ﬁaog'gi@k",i p/ngqhai s the nost logical formfor a

cyl i ndrical I'y=shaped™ e858F. 1Pt SWFFPupa-appketi atedirErhonkvei: that the

el ement 13 nbylisiwphy besaubkabe, ofnany).desired shape,.Sipe tire
standpi pe inlet is . subnerged in the fluidized bed 40 wﬁ%% %ﬁ%gﬁyg’tg IS
fluidized by e ¢ontfnuotiBLEpf Fow e TPaf di 25 hgafagctmofenia grid 30 (see
Fig. 1), disklidhstiategicahbyblocks-110;0ff.1he supply of_ the fluidizing
gas com ng from bel ow air)ld tr?%gers t%e I%caT‘%é-?’Tu?%?é?f%hegf ocess in
the < egion VSR Ty BbodvetBeskiameninsiuhéy $impdy zed z egbses abedanat al yst
t oget her w tf2 93% D S _axe,bei wn toward the standpi pe openings 11
and 12, the 15 fl ui tjglqg%iﬁg gasnlgg %?%c%é %Tfs%aymgﬁ”s elén?%&cje%t as

descri bed béldme zast bubbtes fgratiag bovwardl wiendpipeal Ppenings 11 and 12

run out of ; ' S pply of fluidizing gas very quickly. This
creates a dgggé%%%%d;?gz%dt};%néo%ﬁl,n%%%%u%%?%s%g %V“%%%“g‘b‘h%%gl fR&min 20
Figure 2, witih almsst3holbebbfey prigsentiesit L3 hes neadqi @ oX} tycko the

st andpi pe openings 11 a 12, This.. al|lows catalyst to partiall
de- :Bui di ze%gfy ot Oﬁa?%ﬂm%@%%r%i%rﬁ%ﬁ% fsﬁ%&b‘?%é‘“’lo, but

not to the aextentiwferonphet eock- fddH diziation wherns satad yist @ah no 25
| onger flow_ _To prevent conplete de-fluidization in the dense fluidization

zone 1-4 ab8¥d*ffle Hite sy P Srdigasls- As fully fluidized

regenerated catalyst together with gas bubbles are being
drawn toward the standpipe openings 11 and 12, the
15 fluidizing gas is blocked off by disk 13 (except as
described below) and bubbles migrating toward standpipe
openings 11 and 12 run out of the continuous supply of
fluidizing gas very quickly. This creates a dense
fluidized zone 14, shown enclocsed by the dotted line in
20 Figure 2, with almost no bubble presence in the near
proximity to the standpipe openings 11 and 12. This
allows catalyst to partially de-fluidize by eliminating
gas bubbles before entering standpipe 10, but not to the
extent of complete de-fluidization where catalyst can no
25 longer flow. To prevent complete de-fluidization in the
dense fluidization zone 14 above the disk 13, a small gas
flow 1s preferably supplied. The small gas flow is
preferably supplied by vent holes 13¢ in the disk 13
and/or through a gas injection ring 15 located above the
30 disk 13. Although a gas injection ring 15 is shown in
Figure 2, other means, such as a gas injection grid, can
also be used to achieve the same cbjective of preventing
complete de-fluidization in the dense fluidization

zone 14 above the disk 13.




flow in preferably supplied. The snall gas flowis preferably supp&geﬂjﬁ%
vent holes 13c in the disk 13 and/or through a gad injection ring 03

| ocat ed abwoesshes3Q disk 13. Although a gas injection ri nq,c:lﬁg%@mz QwWn in
Figure 2, other means, such as a gas injection grid, can also ed to
achi eve the sanme objective of preventing~” conplete de fluidization in the
dense fluidization zone 14 above the disk 13. 21 AUG 2003 WD 00/50165 - G
PCT/ EPO0O/ 01355 TR&Sdickie 13 Ss@ivtabby vi mcbﬂldassaaddwnmadﬁyJﬁﬁebggtcltngm side

or lip 13a whigh ¢jsclies qtshe di o f erabl its circunference. The
voi d bel ow di Sk 13 ‘suri ?%und‘liet‘zldqil:%%Iﬁ %g‘c%g aF‘ \%g ?hé “di Bk=t 8- eapturé

f1ui di zi ng ga§5c§mrr¢gm§5°ﬁe®mEbeﬂ‘bw v@cndcl’)l@tbmuausky1 veptrobhinkBe Hlui di zi ng

gas, |lip 13 htabl t her |nc udes a IuraI of vent holes 13b
whi ch al | ov\/s@%? di zFﬁd“onggsral?lo R ?eaaB Eh%l‘-‘aéz%’ﬁ% d@hsgoming

fluidbzati onfzgmebMowN Ter saticvelyusay vent bebecdb FRy; He; uged La
di scharge fl uidi Ebng g‘ ZE Ifrom 10 gel ow the disk 13 to a | ocation’abbve the
dense fluidizatioh ZoneraY AFFR BHh-AChBRFZ ont &t UER bkt 13 f sveproposed as

one neans tohabdase\lebl atakhdelfbui dEzat kop: hu? g&?etgegée‘h&&‘é&“ Z@kion zone
14 in Figure ot,her nmeans can be applied to achieve the sane 0Dbjective.

One such 15 %‘F‘f%fﬂﬁt R F?“éﬁo%u’rﬁlﬁ vpe BonRelér rhhtemove toeFyguae 3,

regenerated eatel ¥ygbel 36 A3 P dhauw ¢ HLQ; Lhe through the top
| ural i ty?ofeotf)enl ngs 12 aﬁ%gﬂlzﬁ?& Jlr}%a%la%f b8Fng a

openj ng 11'
hor Piz(ﬁo]nt al ot?%J;o‘mgﬁ? AhsSKi §orec2a bocs o ea@msdndwge tdmtseel ow t he

openi ngs 11'smngiiRatksnazogoni galp disk, 13" 5 g t.he sfandpipe 10°.
The function of the conical disk 13 C%ﬁéglto straT eqi cﬂl 75k ff 8
proposed as one means to achieve local de- fluldlzatlon in

the dense fluidization zone 14 in Figure 2, other means
can be applied toc achieve the same objective. One such

15 alternative is shown in Figure 3.

Referring now to Figure 3, regenerated catalyst is
again drawn into the standpipe 10’ through the top
opening 11’, or a plurality of openings 12’, or both.
Instead of using a horizontal disk 13 as in Figure 2,

20 Figure 3 shows that below the openings 11’ and 12’ is a
conical disk 13" surrounding the standpipe 10’. The
function of the conical disk 13’ is to strategically
block off the supply of the fluidizing gas coming from
below and to trigger the local de-fluidization process in

25 the region directly above disk 13’. This creates a dense
fluidized zone 14’, enclosed by the dotted line in
Figure 3. To prevent complete de-fluidization in the
dense fluidizaticn zone 14', a small gas flow is
preferably supplied, either by vent holes 13¢’ in the

30 disk 13’ and/or through a gas injection ring 13" located
above the disk 13'. Although a gas injection ring 157 is
shown in Figure 3, other means, such as a gas injection
grid, can also be used to achieve the same objective of
preventing complete de-fluidizaticn in the dense

35 fluidization zone 14' above the disk 13’ . The void below




bl ock off the supply of the fluidizing gas com ng from bel ow and t 91 AUG 2003
trigger the local de-fluidization process in 25 the region directly above
di sk 13" WOMW/¢itsreates a dense fluidized zone 14', encl osmdrbyocizsdott ed
line in Figure 3. To prevent conplete de-fluidization in the dense
fluidization zone 14', a small gas flowis preferably supplied, either by

vent holes 13c' .in.t 0-dis ' .apd/or, .through_a gas injection ring 15
| ocat ed abo\’/gnfﬁré‘dlgg ?"13* .gkl%?ﬁbugﬁeadgag i) 5€Fitdlﬁeri‘1r]"rd“"fg““i”§ shown
in Figure 3,g®thepmheansrosuchlas. aTgasohniaabieny geind, o8 @leso be used
to achi eve tat\e sane ob{:)ect_' ve of L P! venting conplete de-fluidization in
the dense 35 f7UT4r2at?on°Lond® 14 1hBovt PhEcdi skisH 1 3The 4idiadP el ow 21
AUG 2003 WO DOf 504651 PETAEPO04 018552 Coni cak disk ho3'esakliaws d:hedish to
capt #{Ie fluidizing t?as com ng. from bel ow. To continuously vent off the
accumil at i orPtFS¥ he F | Ui ¥ 28 ngt 425 B 8k2131ngupeablcy PrRuMeRded rdifudes a

plurality ofowefidhoties ke extensi o9: doRi pesel13b’ Wﬁk%@na%ﬂd@%i, a
fluidizing gas to be vented off outside the dense fluidization zone 14'.
Al ternativel Y27 Wt tubEn6Pe negebet wsedsEbadpschangdifdigiadiggisng gas

from bel ow thediisk d3' t 40 & docati on,aboyg the de flwdigation zone
14' . One advant age of the colni cal disk 10 1%' osgrgfgﬁgehg?ﬁ“zg%?gle di sk 13

in Figure 2 fliihata oot alyst 14 | e@se | dfkerytagebedonbescagimt whek gas
flowg fromthe gasinjection Jing 15;;is Wﬂﬁds&?éhreﬁzgg@e thaihows anot her
enbodi ment of a regenerator standpi pe Infet using a désign sinilar to the
concept of QB Hiyilkeld kxzeptihen theoFCBupr stegsapteters tgasdifdww

regenerated gatalyst froma region ver fgosespguggg b ft om of regenerator
120. Spent catan?yst é tra sp%%ed Jfr%ma s%rlpper ?n8?fshown) t hrough a
spent cat al yst Figure 4 shows another embodiment of a regenerator
standpipe inlet using a design similar to the concept of
i5 Figure 1 except when the FCC process prefers to draw
regenerated catalyst from a region very close to the
bottom of regenerator 12C0. Spent catalyst is transported
from a stripper (not shown) through a spent catalyst
transpert duct 170 and enters the regenerator vessel 120.
20 The regenerated catalyst is separated from flue gas in
the upper part of the regenerator by cyclones (not
shown). The flue gas exits from the upper part of the
regenerator vessel and the regenerated catalyst separated
by cyclones (not shown) is returned to the lower part of
25 the regenerator vessel 120 to form the fluidized bed 140
by the continuous upflow of fluidizing air and combustion
gas from air grid 130. The fluidized bed 140 is
maintained at a level 150 by a slide valve (not shown),
or cther means, located at the bottom of the regenerator
30 standpipe 110 to contrcl the rate of regenerated catalyst
being drawn into the regenerator standpipe 110.
In this embodiment the disk surrounding the
standpipe 110 is part of the lower end of the regenerator

vessel 120. The regenerator standpipe 110 still has one

35 of two types of inlet openings, or both, to draw catalyst




transport duct 170 and enters the regenerator vessel 120. 20 The
regenerated catalyst is separated fromflue gas in the upper partZlofUf 2063
regener at wo bysayxl ones (not shown) . The flue gas exits Hﬁpﬂ%ﬁﬁﬁlagper
part of the regenerator vessel and the regenerated catal yst 'separdted by
cyclones (not shown) is returned to the 1 ower part of 25 the regenerator
vessel 120 to formthe fluidized bed 140 bz the continuous upflow of
fluidizing aff Bnd"Eofbtisfierd §ad fABnrai hgridaeseraThe Fheisdiizetthbed 140
is maintai nedr-at ackevgh 150; | 1.de v n hown or. ot

means, |ocated at the bo?ton18?¥tﬁg§rggéﬁg$ t§%£3§£s?%%d%%%3d?i8“tE?@ontroI
the rate of #RgeRBFafBactdt aFystplberhgrdrafinopatonghel I2gener ahebugh

standpi pe 110nc ! Qsthis enpodi L.t di rroundi ng . the standpi pe 110 is
part of the | ower &nd of the {r}ggélﬁe (g%b?ggvégs%ﬁ]e 120% %ep?eé)gﬁeg‘ég&

st andpi pe 113P3Y#| Fhhakoohem 88soféltwmelliypes of iodeie opeptngsp.or both, to
draw cat al yst; 50165 AUG 20 PCT/ EPOO/ 01355 from the fluidized
bed 140 of t%‘l@yﬁ)%ggﬁe?%fo?g%%% o ﬁﬁ% 1§ 59V b pehhi P $e t hetPoBeopeni ng
Il of the stentprpé, 14fe andtihe seeontiés @ Pl adddna®ipepeni pgs 112 cut

t hrough the I of the upper portion of the standpipe 110 just 5 above
the bottom v%%@e%f\siﬁl pe ﬁ%’p]gfe? etg%n%?%?{)rccﬂ‘@.g%%w RISt Bhetlpi pe 110

is shown in Fyuwipidetblbeniyer th€alnclheed NStant s iventd ops of Lt he

sta i pe i Iq& can_al so be%ggggied to other configurations where the

st andpi pe 110 M Ght he I el t et THEE FiFRITDR IGHT tYRSSED ioweFignte wal | 113
of the regenesatonivessed iadigurend qisk sigmiprein that of the disk 13 in
Figure 2, i.e., to in@ggf | ocal de--fluidization and to create a dense
f1ui di zat i ont FBHe® 142 T RS T Lorfel 284 10 Aty 09 amaate & meeseo bubbl es
present in tfle:NefafiaXidBdey 19 tNE in zone 14 of Fig. 2} with

almost nc bubbles present in the near proximity to the
15 standpipe openings 111 and 112. To prevent complete de-
fluidization near the vessel wall, a small gas flow can
be supplied through a gas injection ring 115. Although a
gas injection ring 115 is shown in Figure 4, other means,
such as a gas injection grid, can also be used to achieve
20 the same objective of preventing complete de-fluidization
in the dense fluidization zone 114 above the vessel
wall 113.
A regenerator standpipe inlet according to Figure 4
was installed in one of Assignee’s FCC units which
25 originally had a hopper standpipe inlet of the prior art
design. The original inlet hopper was removed and four
slots measuring 6 inches wide by 40 inches long were
created on the standpipe wall. After the installation of
the new regenerator standpipe inlet, catalyst circulation
30 rate of the FCC unit was increased by 30%, with an
additional 3 psi pressure build-up in the regenerator
standpipe. This was a clear indication that the standpipe
inlet of the instant invention was very effective in

reducing gas entrainment from the regenerator thus

33 allowing the standpipe to run at higher density and to




15 st andpi pe openings 111 and 112. To prevent conplete de- flui d:fﬁggﬁ)?ﬂﬂ}
near the vessel wall, a small gas flow can be supplied through g

i njecti on@PMP01F5. Al though a gas injection ring 115 is spemrdyaidEsgur e
4, other means, such as a gas injectianigriid, can al so be used to achieve
20 the sane objective of preventing conplete de-fluidization in the dense
fluidization 4 6 the vessel wall_113. A regenerator standpipe

i nl et accordibﬁlgﬁ?o' |‘ge333(e)e/“%“vr\klds *lon‘st‘arf('freeaa“?JrT'“‘%n‘e‘ib‘l“f 5 gneeYsa B uni t s
whi ch 25 ori diuralhleyrivac: a theppera st@inetpi@es 101 26n oot he= prboe aripidesign.
The ori gi nal eivr(;_lnet thOaD er .was renoved and four__slots nmeasuring 6 inches

wi de by 40 inchés I org e Gedt el o et st ahepi patfaf PIPAFERrt® he

i nstal | ati onpakviths newtegenerator standpi pe inlet, catalyst circulation
30 rat.e of the FCC unit was increased by 30% wth an additional 3 psi
pressdre buil d-upSiF (HE FeGENSSAtBr 25t ndpithel 5 THEROMRT At ed edrat

I ndi cation that kherstARDIREG o d Mol Of 6@%H@S£@Qéaﬁ@vﬁ%é99‘¥\@sré%§ry
effective in reducing gas entrai nnent fromthe regenerator thus

al | owi ng t he S&PERAPI F& VES LAGR SatC Mg Hére denisitt yhapre ¥ od 211 MG 2008 WO

00' 50165 PCTLERCD QLSS Ld mor ¢ nessure, Ll | gt easi g, catal val: o
circulation. Furthernore, the standpi pe operation becanme nore s doiR® even
at a hi gher @at &l &€ ¢ividul ation rate conpared to previous operation. 5

Fromphe diScusshg@eagﬁggieibg%%aqg%ﬁngtﬁ@kqu%#5§ dég@@ﬁt@@d | pe inl et

design of the instant invention has several "advantages’ over e inlet
hopper desi ganéfafife 1nyeingacar togtsematt ried vappl i ®tk troed e 1 sgenterator

ts'hg.ndpi pe OBri‘oECQrL&niitn:le%ohlg?)%%rstt%bld%a@%rnatliootns _og euk;bn.JLee:;[, design of

letting them coalescence and grow into large bubbles.
Instead, the new inlet design minimizes bubble

15 entrainment by strategically eliminating bubbles around
the standpipe inlet region with local de-fluidization.
Since the new design does not require the formation and
release of large bubbles in the hopper design, which
leads to standpipe instability, the design of the instant

20 invention is inherently more stable.

Mcre effective in reducing gas entrainment - The
concept of the prior art inlet hopper is to draw in lots
cf bubbles while trying to reduce gas entrainment. This
is inherently a very inefficient design. On the other

25 hand, the basic design of the instant invention is to
strategically eliminate bubbles by local de-fluidizatiocn
of the catalyst before it enters the standpipe. Thus, the
design of the instant invention is inherently mocre
efficient in reducing gas entrainment into the standpipe.

30 Better Control - The prior art hopper inlet has
little contreol of gas entrainment around the inlet. As
the catalyst circulation rate increases, more and more
bubbles are drawn intc the hopper, leading to higher and

higher gas entrainment. The design of the instant

35 irvention, on the other hand, maintains complete control




instant invention does not rely on the nechani smof the prior aigﬂﬁﬁhﬁﬁ
hopper to draw in |ots of bubbles, Iletting them coal escence and to
| ar ge bubblcem/ssigsnst ead, the new inlet design mnimzes bubble 15

entrai nment by strategically elimnating bubbles around tAETEFANUSFDe
inlet region with | ocal de-fluidization.=" Since the new design does not
require the formation and release of |arge bubbles in the hopper design,
which | ead$t &7t andPi F&1Hst ot 11237 the deseégnbof <t heihasiagtalD
invention i gddpherentdy g e effective in rgdu i ng gas

entrai nnent - Thesﬁcg%ﬁgg?uﬁﬁééiﬁgﬁﬁ g$£é¥tai%T%iYh%%%%?'i%gt%@ﬂraM/in | ots
of bubbl es WFY9ES Sy i srEthicegasaendt ai nment. This is inherently a
very inefficient; i;gn.. On the ofher 25 hand, the basic design of the

i nstant inventi tgﬁqlgglgdtyst rgpleegi%“éslll%}"‘ 614 ni'trat € bbbl e WY igeal is

de- f I2ui di zatsilowlesf anive noatealrystu teftoren idheentef srther sg@fgp@} Ag s ifUs, the
desi gn of the iﬁﬁ%gnp gngegtion is.inherently nore efficient in reducing
gas entrai nment “i ito the SSEATHIESe 1M ST BRTiG® Coht ¥R LnSHRYrior art
hopper i nl etinlastibint tilse agontircel tof tgas gggﬂggéynggaﬁgﬁa |t inlet. As
the catalyst cirgulation rite i ncreases, nore and nore ubbl es are drawn
into the hopper; “F8adfi§ to A ShFd A gHErR RS @ ditemantiorThertdesi gn
of the instante85hbpyent H@@,ig(ﬂnffcﬂee‘?lthr&%rcib%ncbtf%ﬁxaiaﬂ)% conpl ete control
21 @HG 2003 WO 00/50165 PCT/ EPOO/ 01355 of t'.-, e -~ 1 Low condition near
the i'nl et by<8FIAFARPF ngeafrr™Bassl o4, at FEF iutirod ®iieg senlin a smal | amount
of gas necedsatyohOEoSARel BooReLall AN oJyIPldiGld e T, design of the

i nst ant invent&on is sinpler and nore robdst than the prior art hopper

desi gn. application in the regenerator Standpipe where catalyst
circulation and standpipe stability are the main
concerns:
15 Higher stripping efficiency - The standpipe inlet

design of the instant invention is shown to be more
effective in reducing gas entrainment into the standpipe.
Since the entrained gas from the stripper standpipe may
contain about 40% by weight of hydrocarbon products, the
20 standpipe inlet design of the instant invention
effectively increases hydrocarbon products by reducing
hydrocarbon loss to the gas entrainment.
Lower regenerator loading - Since the Stripper
standpipe inlet design of the instant invention is more
25 effective in reducing gas entrainment, less hydrocarbon
will enter the regenerator. This leads to lower air
regquirement and less heat te be removed as less
hydrocarbon is to be burned in the regenesrator. More
importantly, many FCC units today are limited by air
30 Supp.y Or heat removing capacity in the regenerator.
Thus, the instant invention can be used to desbottleneck
the unit.
Although the above discussion focuses on the
applications of the instant invention in FCC units, a

15 similar standpipe inlet design can zlso be applied to




When the standpipe inlet design of the instant invention is applisz*ﬁ@&pe
stripper standpipe, it provides several additional advantages o@ r

prior art Wphbstishopper design for enhancing stripper and 14298068 or
performance of a FCC unit. This is in _addition to the benefits already

di scussed for application in the regenerator stand pi pe where catal yst-
circulation and stqnqptpe stability are the main concerns: 15 Hi gher
stripping ef FFEFENEY & “five ddtiadpi @ ani ity L agesi gl igfs tael insstere gawent i on

i s shown to betmari@mesf:f 66l iatgd:N JoduLimng 9as enl nt Jnto the
standpi pe. Since the entrained gas fromthe stﬁ?%%%%gggén&%Fﬂ%‘%%y

contai n about14¥6% B¢ kfeisyRncoff ydiced@tison aprogurtcs s sefse c2heat andm pe i nl et
desi gn of thgei Lildaventd. ef fectjvely increases hydrocarbon products
by reduci ng §ﬁ§g§%§§5ﬁ§%wroéégﬁbafhéﬁgé?—g%ﬁFﬁ gﬁéﬁfgzﬁgwgﬁc¥egenerator

| oadi g - Si ABECHRECEEN phere sStandpiape nitilet sdesi g raf cihe tengadntds
invention is_pore; . fective in reducing gas entrai nment, |ess

hydr ocar bon aaFI?‘é%gégkfﬁekfeagﬁgrgﬁg#?rfﬁﬁsvF@&ﬁgstGOPBﬁéFeﬁ Py

requi rement ahdnfipspebeandt gilbersenoved as | ess hydrocarbon is to be
burned in the regenerator. More inportantly, many FCC units today are
limted by air 30 supply or heat renoving capacity in the regenerator.

Thus, the instant invention can be used to debottleneck the unit. Although
t he above di scussion focuses on the applications of the instant invention
in FCC units, a 35 simlar standpipe inlet design can also be applied to
21 AUG 2003 WO 00/50155 - 17 PCT/EPOO/ 01355




i nprove circulation of particulate solids and reduce gas entrainnment in
ot her petrochem cal processes, such as fluid cokers and fl exi cokgi Au62603
processes other than petrochem cal, such as circulating fluidized bed 5
conbustors, where large quantities of;gparticulate solids are circulated
bet ween different vessels connected by standpipes and risers. 21 AUG 2003
-15 CLAIMS 1. Apparatus conprising neans for keeping a bed of particulate
solids in a fluidized bed node in a vessel, a conduit for transferring
said particulate solids into the resulting fluidized bed and a standpi pe,
protruding into 5 said fluidized bed, for_transferring particulate solids
out of the fluidized bed, wherein a&dksk EiMrSunding the standpipe
circunference is present below the upper part of the standpi pe and above
means for keeping a bed of particulate solids in a fluidized bed node,
said the 10 luppdPRratwi 9P Bk aHepiprardnipty Jeerind i ded oof recei ving
particul ate -0, 1 ; el ‘Pﬁg; i t i 'ng¥% in use,
a |l ocal par tpi%gélﬂ%:sel-l§ ui%c?gla(%% ginlr,lj ‘%:]glu ti nzgegdlllintgjead In(h;%ﬁj Jéjgnése %?%ﬁ z'glati on
zone t her ealsowgluidhdi dre diransf eroiagn saidfpatiidwlatte ofol ids t het st timepi pe.
2. Apparatu ol : i el i.nlet | . uppe art of
t he standpi %ﬁl%lﬁiii%%%g%%%& Aogse%}ﬁ%dsl cut é%?to%gﬁl#iel% | of

t he 8tandpi pe iyl idiezedipgpst, efmlr archrebibamer e bkl c@at3e Sphadat us
according t i rein | ur al i of openings_are vertical slots
cut thr ough%t“lr?e%v\f/;}ﬁ%eoﬁh'e%]héelzs%aﬁ)aepﬁq'pew%% oW téheaeluspkp(%rurernO ré%dl%b%%ee t he
di sk. 4. Appdraatdysi e cormbunef doerary nepidseaiaibsl de 3 hevhgseen padiove t he

disk a nean%ff%%éIgé%%dﬂ%%é|éﬂéﬂg%é¥£(%§%d§ for keeping a bed of

patticulate solids in a fluidized bed mode, said the

10 upper part of the standpipe comprises an inlet for
receiving particulate solids from the fluidized bed, said
the disk induces, in use, a local partial de-
fluidization, resulting in a local dense fluidization
zone thereabove, and near the proximity of the inlet of

15 the standpipe.

2. Apparatus according to claim 1, wherein the inlet in
the upper part of the standpipe comprises a plurality of
openings cut through the wall cof the standpipe below the
upper end and above the disk.

20 3. Apparatus according to claim 2, wherein a plurality
of openings are vertical slots cut through the wall of
the standpipe below the upper end and above the disk.

4. Apparatus according to any ocne of claims 1-3, wherein
above the disk a means for injecting fluidizing gas is

25 present for maintaining a dense fluidization zone of
particulate solids located thereabove.

5. Apparatus according to any one of claims 1-4, wherein
the upper end of the standpipe is open.

6. Apparatus according to any one of claims 1-5, wherein

30 a means for venting gas from below the disk is present.




25 present for maintaining a dense fluidization zone of parti culﬂaug%ukds
| ocat ed t hereabove. 5. Apparatus according to any one of clains 14
wherein the upper end of the standpipe is open. 6. Apparatus according to
any one of clains 1-5 wherein 30 a ygans for venting gas from bel ow the
disk is present. 21 AUG 2003 - 16 7. Apparatus according to claim®6,
wherein the yentzjx;ﬁ% ans_are hales in_the ratus according to

isk. 8. P
claim7, wherei A" 3Eht i Hg O eds 5% %lel%(ejé’co‘f‘}ﬁee%‘?}ﬁﬁgt he'$HGHh bel ow
t he di sk andneamd herda agp s alroviehd heidipper end of the standpi pe. 9.
Appar atus according to any one of clains 1-8, wherein on the
ci rcunf er entd-al ql‘(ﬂpg‘itnr?et"iﬁ ﬁ?%?%f&ﬂﬂ/\dﬁ‘ﬂ ‘Hradj“éc—.{'i greygin i"s}?%r‘ées@rﬁ’?g 10.
Appar at us acerl ngs t0 ik nechnaelel ntiderddvon K LOMIHSeSi Pl al ity
of vent holes. 11. Apparatus according to any one of clainms 1-10, wherein

the di sk had<he dHFICH R e MERRY (Owhrek the stapipirad of the
standpi pe. 12. Regeneraldraappalaids Plady fddd deatal td o -of ack]{dye ;15 unit

conprising the apparatus according to any one of clains 1-11. 13. Stripper

appar at us of°ra Fheui ol ardisast iadlacil draurdisk corgsmnsiany toweo gypdimad us
accordi ng tqietpyisortprégerpg_ai ms 1-11.
10. Apparatus according to claim 9, wherein the lip
10 comprises a plurality of vent holes.
11. Apparatus according to any one of claims 1-10,
wherein the disk has a conical shape pointing towards the
upper end of the standpipe.
12. Regenerator apparatus of a fluid catalytic cracking
15 unit comprising the apparatus according to any one of
claims 1-11.
13. Stripper apparatus of a fluid catalytic cracking unit
comprising. the apparatus according to any one of

claims 1-11.




