;[ve3e) )11 (] 6 2002 TS 8503 SI N PROCESS AND APPARATUS FOR
DI STRI BUTI NG FL "m Al NER The present invention relates to a
process for |ntro u0|n a streamof fluid into a fluid mass to rapidly

attain unlforn1rad|af Ui d distribution, and to an apparatzﬁFi ﬁ%?h é
particul arl the invention relates to a process for g

Mor e

fluidized solid pjm’"’mmmm“wm ’m a bed of 1f lui dised solids particles, for
exanple for intro st particles into a fluidized hed_of catal yst
particles such as is pcesent in the regenerator or reacto S 3 d
catalytic cracking (FCC) reactor to rapidly attain uniformradial

di stribution of |ntrc¥H66§§ ﬁﬂﬁ# efor. Fluidized
catal ytic cracking processéiqggg?g% y circ H?ﬁigﬁﬂggtfﬁét particles

continuously froma reactor i RLUBADENhIN RAyE&ONFAINBR feed is cracked to | ower
boi ling products, during which cracking carbonaceous naterial is deposited

on the catalyst, via a regenerator in which the carbonaceous material is
conbusted to rebhereresentainysrtiart relatesabd 2cPLPGRAg Earal yst

particles tPnEP@dﬁ@ﬁﬁ%Oé sUBERRIEUFLLuQH CRPABUSt EPRilNmEB8 Eggenerator is
| ocal | y dependent on fhe anobunt of carbonaceous materjal on the catalyst

and the suppfBl@tYcadhbaihi BRLEAE™ Fadhadi Tenidedishr LDBELSR, oBBRaEPON Wi th

a single caanl yppatates @neﬁeﬂgrat the regenerator side wall has for many
years been satlﬁfactor

.Lhe_ben t to_be éa neg rOV|n r adi al
ot ribution i PEbRVEREFbRAFaBE S ebhes TRUEn BReS Eskpptr hb. STRESBERSY | 1t s
?X?ILﬁPLg Lfon1anrodadldgsﬁlhbdized gglmdtphysnchee patblaubedlyfggggrent
i ameter or ERLURPER PelEHETBRPLEEHENE o Rancr s Gt e RE: 1ofRyYREERo
t enper at ur esat8lghti parhéctaseifnbe exﬁhphélmﬁdhbedeOﬁroaéaiyag of residual
R L L S i A

operation uce ener at or conmbined with a
| arge bed drageter. oA éoﬁépﬂﬂoﬁatélY§p€|ﬁﬁﬁﬁkég@néFﬁﬁDoﬁeﬁ§tpﬁat0the time

for radial %gsaamyotatﬁaaal uak fBeml @galhmaalgheabtle&oﬁ%@ fiarﬁ%ahbea Wth
rel ati veI gé regener ation terrper atures and heavi er teed pr ocessi ng t he

rate of cokéo ﬁﬁus?PGntPsaPnéPBé§éHusréaﬁFFﬁﬁﬁ -decrease in radial mxing

time. Wth increagedined agebeytt arbbuifgbpdoceakakyspedngr buti on nmust
be nore effectiVﬁ E reven i %grres on i ng |n ease hn radi al mxing tine.
fitoh BeY

Shoul d t hi s“¢&fdi n&e t PAF&4F FngQB &RPSUSE Y 5E8™ Bonbusti on gas
and t enper ateaetbar imwiwhiiich ehaydedcheadnngetd as tmac&asle tion lowggen

content of f{l a er n e rni.ng capacit
for a glveng %ﬁ %ﬂzﬁgggu?%EUsgggﬁgﬁtgﬁgcg & éﬁiggg §§§§8§§ gpsglosgd }o¥
dlstrlbutln@a¢&mahﬁsﬂsid@@oahtEdCOnegbﬁecatcﬂybéd vdeser iregénesator

ai r/catalyst dMﬁ%%hF%%!O%aQPbﬂéceWBQ'ﬂ ?%?QEEOLQOQB&b%%t%SPEBra"ty of

openi ngs along t th of sections o radi al I'y exten %
restore the catalyst activity, and returnlng catalyst

particles to the reactor. Temperature of combustion in
the regenerator is locally dependent on the amount of
carbonaceous material on the catalyst and the supply of
combustion gas. in a given region.

Whilst operation with a single catalyst inlet opening
at the regenerator side wall has for many years been
satisfactory, the benefit to be obtained by improving
radial distribution in conventional processes has become
apparent. The benefits available from improved
distribution of catalyst are particularly apparent for
units comprising a regenerator vessel of increased



In-US Patent No. 9, 150,090 a device is disclosed conprising an axially

| ocated transport riser projecting fromthe | ower part of an FCC
regenerat or vessel and supporting a plurality of radially extending
fluidised catalyst distributor troughs, located in downwar dgsjiariNe002
direction at the surface of a regenerator bed. Catalyst is transported and
expel l ed along the I ength of the opentop troughs by neans of fluidising gas

supplied via conduits_runnin alon the | ength of the ughs and havi ng
apertures SAHHBEtRE ?%nbﬁk”?fhﬂe%? nﬁriéﬁﬁgtéﬁtcﬁﬁg §E §6g 817 devices are

di scl osed fﬁélat?@eL@rnthOOQmpeBatﬁﬂ@QlySﬁghC&EathétcthOmarOF a plurality
of open-sided chgnnel

ed bet b f
i nstance, i 7VeFYeq Vlg%aggﬁ %¥%§§s§§§3|§ﬁ ggsﬁﬁPéﬁ %gﬁﬁg 85t§8§§? ?;
di scharged himihgedheléeagitn ofpabe chaspetific bperahannehaﬁebelng cl osed

at their pr han i | et e.an us in an
FCC regenerpégﬂ?% 83%F§F§¢§?$ £ ? Pﬁéﬁ%%ﬁ sgngggg??fgggﬁ? Egﬁgths and
emanate in beiahtfocnmbi@ﬁdethaash@pG9 bedddiameteat.ed towditisonhe side

of the bed, 6?9 LRl tr& QfétﬁéﬁeﬂgigHantBEe EﬁbszE thg pggenerat or

bed. These eV|c S Su on1t di sadvant a nor mal operation,
cat al yst d|@éhaﬁgeofscﬂhé%éﬁtab@nbeﬁﬁetaﬁ§tﬁhéﬁtﬁ@ﬁ cefkgt gompustiphe pl ural

openi ngs, twgegh§e@aéleaapnﬁi?nre&gs&&kxﬁhan PEf e&heqrhg anlesser extent
at the renDte ends of ion |l engths. The performnce nay be

i nproved by éﬁﬂF8§|ﬁ@eéxEE§§P§§lbge§§EréaH?oBfmﬁPKH E0BPY Sihdofet i nent al to

t he pressurgnbakasesd, Ofeﬁb@rUﬂqtdeBE@MbélQﬂ QEdQ@Qathﬂn@OﬁdﬁbtSW@E&”Q
di stribution troughs in st al t enance costs. |In the

0 L
latter casedPFLREREF APx h@mF 509 rAedlBydi Re Va59|8 Y§&t ween the fl1ow
pattern in thetehboneba mustrbaghsrandftfhetfiiai dosedebedt and is therefor

quli ty of PRALEPLRRetRend b ERSRe RabaSian Patimor Al SRARLDEhRuct i on

and subsequenhddtxpngnphtbeamétU|dadmai gaadbendtst aifnedkien a si npl e and
control I abl & ﬁBG@%r p% Fﬁd”?%ﬁ g?EtHQQU§Brh°w€Q§EQ?§h'” pligSt ri butor
Thrs ranne in

fluid flow Ies on disc at specific points
in the flui dergdeowicl 30 ARGFERAS Fﬁt@ﬁ&@?ﬂoﬁoﬁé@Wéeﬁftﬁéuﬁeﬁaénén@he fluid

to be dlstrb&%@@%u&atbhdtaedeb§ea§ég@np@bmb barhgaghe@paldi thaFosumEpri si ngly
been found that by bionanner radi al catal yst distribution gradients in

the 28 Nhﬂ&ﬁefoéér “WEfui d mass are rapidly dissipated which woul d not

have been eXpecuadusApatbathUId4d596hasge ﬂ@hﬁte@hdl%bﬂb@e@ felki c energy
may be | ocal r#ﬁﬁ nat ed er mhl h the romal . mxin g%j n of the fluid

mass pronot A Nga &2 F ¥F§| B OACor g Y S EHE BFeSET i nvention
provi des a pﬁmmm&behbasradmdbadaiwsmbdusam1@htMam(QHlMSa'MQMMﬁ sRe:m wher ei n

fluidis to comprise a plurality of openings along the length of
sections of a radially extending grid.

In US Patent No. 4,150,090 a device is disclosed
comprising an axially located transport riser projecting
from the lower part of an FCC regenerator vessel and
supporting a plurality of radially extending fluidised
catalyst distributor troughs, located in downward sloping
direction at the surface of a regenerator bed. Catalyst
is transported and expelled along the length of the open-
top troughs by means of fluidising gas supplied via
conduits running along the length of the troughs and
having apertures along the length thereof.

In US Patent No. 5,156,817 devices are disclosed for



radi ally conveyed within and isolated fromthe fluid mass and di scharged
via a plurality of distribution points located radially in the fluid mass.
Suitably fluid is conveyed al ong radi al paths, each path leading to a
single distribution point, which point may provide one or re sit for
contact of conveyed fluid and the fluids mass. . In a prefgﬁiwﬁnﬁhgﬁhﬁnent
of the process according to the inventign.fluid is discharged at a di stance
at | east one quarter of the radius of the fluid mass fromthe fluid mass
axis, nore PIRFEIHM Catalyf fafne A & Peisrliycbfopar-sideds, for

exanpl e subsianiéps | de PCeddbdrvidied NE HaEH Usnd FE S efa@byr kb pet Egrenergy is
he fluid to be distributed. The term

di ssi pat ed #ﬁ%ﬁ mﬁact or e§ﬁ§$5|o of |

"fluid' is AL VR T HES ¥ 6} tFITHIFICLHR LY R+ §h sHePRASi on of
solids in featall pstt bs adigotiatrPedfa fdny dilse NDewgsh avfl £heel y divided solids
mai ntained in a fluidised farmb e fluidisjn as, Suitably the fluid
conpri ses c%%??%i tjf)g‘rtﬁlele e%l%x?nelleésgt iRt %%?r%%‘gt‘?'ﬁl &%’ft%#xyﬂ% as
fuel oil, sérade DisingleokiwandkefBrymd yan hinddmp He tonannsessf ini dhsed
solids suc | dj r i pagti Th erm"fluid mass”
is used herhEé(?(?l %#%%é?e?%n%g&t owt@%b%tstt‘e%t@f o#ﬁ%ﬁr?/%lssse‘?rlén?g] which fluid
i s di schar gaiif ferentoleagiclks wind enanaptesiontai farnfoéomat Bomhfromessel may

be of any cgla)ﬁmega‘éirlg@% SEOBLA Yoo gtitdls Ane SBadBEENRO0Geq, Sengl f cul ar,

square, and I's pre clr r. Flurd masses o y di nensi on may
benefit frokPRE@ShreRanee] neerRRGNI fe? Ex@npr ks naEskRe oFegpnesaborm or nore
in greatestpgdijaneter. Suitably a fluid mass is a gas or liquid to be
treated or reac

ed, or is slurried or fluidised solids conprising catalyst
or reactant, whiaRSReSSYRERSITHE R HOM YR |LFILARFROE, ERAF gL FaG) al
Cross-sect i npoahadr epedepeonj ngaval ¢ée dbschigrgé {§uudesvennadomli ehenass
fluid may be.ipttpd d ripdically or continuously.and retained for a
sufficient DbSFGEREE N mboPEE | buf fedee Bt Y abroBed i#8r: | FEQLPRY or
reacti on. Sandabhynhbésfresdeoctssely, iocowtrbng tbeaebgssenceéxbenons in
| ocal vel ocLliy.gLV LS [ e f I | ul.d_bed conpri ses
t he reactor%EngFpgggog% ggégnéﬁaf%% %%%t€¥8%€¥$ﬁi%eégﬁg%yt?gecracking uni t
into whi ch parfbympocer msiki hg paproceédsbhaenpyophngaenedspivduct gases or

bearing car Beaasaeus adeBonhicn' QM1 &M BEADE: [RBARELPNECALRE! BlEQdHERT | Of
reaction, renoval of product gases or conbustion of deposits. Suitably a
f1uid conprbéﬂﬁ@cﬁiﬁélyhﬂivﬂﬂgd Bepvisiparefcpesationr ganguitedalanpgean or

dense, prefaiabkybufibgafrplighs. idbertgigh"iadtallytiba Haad herein with
reference to true radii or radlalgﬁéaﬁes about the aals of . the fluid mass
0

or about a YRAGLENAPNGRJCPAFE: [Bc atbkem GAPERA FRULALi B1¥éRFeydd to
di stributi ogopeirikd. bihenteractdost bebweennthei BLOwi pabeeennidsetdew th
reference to,a_su sta@tiallg Iocaliﬁﬁd g%strlbuai n.,area, suitably 30 to
300 of the CPGEEedEPFohT8PIRS, ARG LhHVERYRAY: PEA 8PHedm which may

provi de one therefioer siensitiige tonthehges fhufdiomndatkuid khes. According to
appar atus 1onSadeacod dhaEniRRS et P he B R, b o BRELe e omr i sing a
fluid suppl disdrdiutleavi ng a plurality of fluid
We have now found that fluids introduction and

subsequent mixing into a fluid mass can be attained in a

simple and controllable manner which is moreover robust

to changes in distributor fluid flow. This manner relies

on discharging the fluid at specific points in the fluid

mass whilst avoiding interaction between the bed and the

fluid to be distributed until the discharge point is

reached. It has surprisingly been found that by this

manner radial catalyst distribution gradients in the



28 March 2002 - 6 conveying arnms extending radially into the fluid mass
characterised in that the arns have an encl osed | ength and one or nore
out| et -openings at or near the end renote fromthe fluid conduit. An

apparatus according to the invention may additionally have I
opening located on the fluid conduit. Suitably an apparatugggggg%&ﬁﬁg to

the invention conprises fluid conveyinggqarns of |ength of at |east one
gquarter of the radius of the fluid mass, for exanple at | est 4/10 of the
radi us, or Siibkd AR FRI2Ye oRRPHALY disFhRatadi Wbichnwagar BOGs ha¥€or ding to

t he lnventlw@eﬂayxpddtéaonﬁtlyhéOﬁmﬁuaedmgaaarab bBQnQUth%thBQﬂlngs for
di ssipation of the kinetic ene i stri

y
Preferably ﬁb%ﬁgl?o?n8F§¥|53Y|%g gﬂgaﬁﬁﬁlﬁlRWﬁBFFe ﬁgF§§ & Snﬁ%f% or
expansi on neamsal Théxiegraétipaco fmeaestluidhaassnpused teist furecherence to
means prOV|g§g %P ﬁggggéation with the outl et opening whereby the fluid
exiting the OU openrng inpacts thereon, and is for exanple an inpact
face | ocated |nAcoerdiuquySttéanppashntEianpneéoufprnpédBSneansobnebude

spl ash pl at a a h [ n ct. .f.ac ces to
T R R L
ref erence t 6lwk@néSfor expanding the fluid volume, for exanple fluid

conveyi ng a£F§19ilkn86ﬁ€éy88 Qg€ﬁ§nS§ﬁB'Q§6hatéBe% bR %ﬁg %huQHrﬁ%%'OH or

fl ui dper neab pac rovi d at or omnstrean1o i stribution point.
Gui de neansa§qcﬂla§harae€sVéa éhahﬁéaélﬁay0§ed¢ﬁ&vpaéa19ﬁ Prénfisui d
conveyi ng alata@éasrhalagsys&nlahgxgquguomagg the fluid stream Suitably

| IPRCt Teats a1, SUERPL! BHLSH, LD b eORBHL A T O B, e e e 2t o

28 March 20§athfﬂahd$ngtteaa1BhaglandhsmadbuSubhapelhi pwhdent @ding t he

fluids streagyt Bepeluedbnal B2 hBYe! B3 calr 8T LLAVATRTEY WBHHAYel netic
fluid and the fluids mass.

In a preferred embodiment of the process according to
the invention fluid is discharged at a distance at least
one quarter of the radius of the fluid mass from the
fluid mass axis, more preferably at a distance of at
least 4/10 of the radius, for example substantially one
half of the radius.

Preferably kinetic energy is dissipated by impact or
expansion of the fluid to be distributed.

The term "fluid" is herein used with reference to
liquid, gas, slurry suspension of solids in fluid or to a
mixture of fluidising gas and finely divided solids
maintained in a fluidised form by the fluidising gas.
Suitably the fluid comprises catalyst particles or
reactive or combustible matter, such as fuel oil, shale
0il or coke. Preferably the fluid comprises fluidised
solids such as fluidised cracking catalyst particles.

The term "fluid mass" is used herein with reference
to the contents of a vessel into which fluid is
discharged in accordance with the present invention. Such
a vessel may be of any cross-sectional geometry, such as



Sui-t abl e angl e of inpact surface to fluid streamflow direction depends on
. the density and velocity of the stream |In particular, inpact neans nmay be
arranged at an angle of 90 to 165 degrees to the streamflow Fluid may be
distributed froman opening towards the end of a fluid CO”‘Q@WQ%haZd”GZ for
exanple in the base or side thereof whereby the armhas a closed renote
end, or froman opening in the renote-erid -wall of a fluid conveying arm
whereby it is _clear that the armis enclosed.al ong the conplete length. In
A bar ) cul aFipCHiaFer PRHAEAB0AMere BF SERE AP AESH L2 11 (L Kbnveying ar m
has an openmagsikeswafdanyheierdsdnd mayt benkdse drou dhd hereandnt Optional |y
a splash plate i%.l ocated beneath an apeni ?Trg in thezéﬁ“ase. Thi s appar at us
provi des partVEMTAPTY §85dSFRIPdCIMESsRS GF R §% S YW & advant age
for distribytrieatest diamditeed Satizhipdty ian fillwd d oeeys par ta afasa qxat al yst bed
of a cat al yti, r i lLyst re r.at.or t sh, pl.ate prevents
cat al yst per]felt%‘r"lg'tdiaﬁ:lé;3 g% %%Eae%l%\%ercxpg%?%g%#héiﬂg anlngc%uers}% nograerosi on of
fluidising ifduddigles pliidsacompirdsdmy. dapedats thedn s et dnet novhol iy

mul tiplanar nor, B R BY 3 dh atQV19M 19N G 18MfL Gofprdse a curved

face or faces providing a gradually |l esséning degree of” I npact. Faces of a

nul ti pl anar GLRFECTS eftddads @ rgr 6ePedddngy ofy dhedat wthaf Buidl y
expansi on NEHH GHNIRH $RsNFWhil Wad Separdeiodidd PerildPnsl Qeaded at or
integral with the outlet of the fluid _conveying arns. Hence an arm

confi gurati GPYrEHNTY &Rd Fetéddesy fotoss sé\afiliq}r?é’lt dreesidenGend; e

di re%i ?nhm taalejlﬂ\?/irf‘eaﬁwtar;ﬁ'l@:_o&ftmct E%ﬂv&:r@ht;[wlq_r g:teatcﬁumdre.tts. ma?/ be
sonewhat hor,j zqn RY: ate in cross secti.on to.lim e vertica

di sper si on (‘J(l'fquﬁﬁalcy %?p}:}rg‘\léﬁmr‘?gf 3% 3 h &L ey 8 4 FHeans of struct ured
f 1 ui d- per medidlue tpeckiiong |ioc diced latved oditiyd odivst ra llitspeer guorente £ fidee: suppl y
conduit may Wi i.al | jnt f1uj SS r ably

t he supply c}%ﬁeﬁg Allsy gjhbegﬂgl?faﬁéé \%@%ﬁaﬁga%ﬁ%y %fer arlnet;ge ({E‘rif t%teflfqeéjeﬁ(rj nmass
and i s nore qr efegernna o dad loddwaorf laid st adatoid tcragieing apiit t he
conduit is |goad egh Substaniil il &%@ﬁiﬂ# YaM il 1 vd vl ifly @SS DitfedrBy be

acentrically located 1n such a manner that the distributor armoutlets are
regul arly arBEAREE i9R9F 9Y HeR s g hapapeouysadenosinis offAty of outl et.

A plurality ofaeRad atdic iy At iint dddiddty e (e d@idie, aFdmiged W thin
a fluid mass ‘%or distribution of one or, nore fluids, and may be coaxially

or acentricdt} PEIIUHGARSAT MM CIPURESD T Lonfpti se a primary

appar at us axi al Isuiwsited ifldike qu:&-ifs}rrxlgf)rﬂiirrmrp rcgid@jaiedhiﬁ]rjidm;i on and
one or nore secondary apparatus acent.rica ocated in t s for

ot a1 ' adi BT EHELe biE | RAIAPOEEE Yl P 2k A GF SRR fe AR 11

| ocat ed partiedth yplasdin the fluid nass suitably projects axially within a
fluid containin ty the . { : - #;Ql y. an
external fluid gl(')}Yn%Z;éﬁelln% géﬁr}%%_ l%az‘ﬁsﬁﬁ]g{e?g;nﬂﬁ%eﬁié I sérﬁ‘(c)gca %d

whol |y wi t hi bire@erddul doresad vy MemRpEbiar fiha #4118 dEdiveyfhyidt andpi pe
whi ch sui ta A5 9" OF cobSui 4 h hdhe filgiid i\fﬂ%ﬁ@llar/%aﬂar? srsdewalicg o the

| ower part of the fluid bed. In an alternative enbodi nent the conduit may
be fed by a Ebakial$ ycourewhdihd idovndiuteitferBM e f1uid contai ni ng

vessel above thergartees ‘odidthedltiich Msisit'Fors useredd uddaiiwlitged sol ids
{ransport L ULALatng, 988 4o LA oy iy rodieebal e s oo thea e
suitably 30 to 300% of the cross-section of a radially
conveyed fluid stream, which may provide one or more
sites for contact of fluid and fluid mass.

According to a further embodiment of the present
invention there is provided an apparatus for radial
distribution of fluid into a fluid mass comprising a
fluid supply conduit having a plurality of fluid



28 -March 2002 _ g _ steamor air. Transport gas superficial velocity is
- sufficient to lift the solids in the riser, wthout causing flow
segregation. Suitably gas superficial velocity for transporting fl uidised
cracking catalyst is 1 to 25m's, preferably 3 to 12m's. By o) t he
supply of the fluidising gas and of the solids, the fluidised é&?!%eﬁ%l(mN
inthe riser is controlled. Suitably theg rdser solids flux is maintained in
the range of 200 to 3000, preferably in the range OL 603 t.o 1500kg/ n2/s.
The appar at€RPBEYLRE fRUBNEXBRANEOR\r Faeiglprutalrt $6f It "@Ssveyi ng ar s

extendi ng redaabhtyernsedt be thatdtABSarmkt havkl abe enrdessidoqérigrat arns may
ext end substa&tiaglx in a trug r%dius i.n a chss-s%cti%nal‘pggne of the
fluid mass, 28F PH%a°FalPaf BP ﬁg, PPENLIRESafA aﬁ§I8 £6 tﬁ@ &G S280HS ona

pl ane, suitébby bheafilandl ecofluap.to 60 degrees. Preferably the nunber of
arms is suited j [ .St L DULI f e | e mechani cal
burden on the 'eyiggggﬁggéépggnggkébdgéiggéOEBY%gt?géeﬁksgn conprises 2 to
10 arns, noaddpEépepibyyhaveoas, opslesxappnéng dogatethenathe fdypilse of the
same or diffgrgpitlength and are preferably of the same |ength. Arns may be
any desired shape in cross-section but preference is given to continuous
non-angul ar cro38iEabiynan BPBRFREYS peFogddng £R thE 4ryeatden ds, control

of fluids sthppmivekogiuydi Bohkeyihydi dra@nveéyileagahms fimaki Meaes derosit of
solids fromthe stregnk Suita?l¥, flgbds itnean1velo%it in the arns is

mai nt ai ned SBEVESE 8&i £861 E2RHPnGh FEfo Sty d B@SSan P g s & ’in 3m's,
preferably geeatdrlbhaf Ghksraliusabby thésftlhuntdaldyppne dadduictf cdapri ses
at its head aghﬂgction fromwhich the fluid conveying arns radially extend.

In a preferf@ enbodi nent of the device of the invention an axial riser or
downf | ow condui An apgakhtuls 2002rdih@ tcofpei sayeatdewi aavto unifornly

di vide the |4l I i a Sui.t ahl e 1G-S NGl ggown ri ser
top geonetr?ggfiﬁgﬁégg n%%gpgqgﬁi%%EEST%geﬁgeoggﬁgﬁglﬁ?ﬁ%}qygﬁbination W th
gui de vanes digsdpagienc ofedhies kingdiicc @nedigyt iofi Adearf ivdderttcedPecone wherein
the solids {JiQw dipRiteges centrally on the apex of the cone and is radially
diverted with equal_ distribution into the distributor arns. Suitably
internal gui de ¥&%dergbdivedeansoforhdissipating the jfdadd dingtds f or

i nproved L I @Wed*gqp%llrrfe Q'ihpfa-Bt' %ﬂh%txtpﬁrns?.%\ﬂ l@@gfmﬁt b Q%}»t%ﬂt'?%atc_{tat t
pressure drop, resulting from change of solids streamdirection noment um
i s consi der&%agf‘sr edlf’cé‘c?,g‘etlﬁ‘el’“’éﬁjarwggﬁ\:ir SRS iTh RS lﬂrcﬂ‘@é%%dﬂ ds and
erosi on of tdwpdrdtridtwirthdehecautlet iopariingpmwheddbynakeef ididist rat ed by
means of non-J.idti exanpl e with .reference tq.figures 1 to 5 4in which
Figure 1 is eﬁ”pqla{l r%ee\ﬁuomegz roé’cﬁ%ngar]‘rlﬁ%cﬂc?tsr &@ue[%%q’ocaﬁ%dlsisnfoar fluid
mass cont ai rexepples sgl inEianlr €ad dardtatimitde drlosist sdotdanalati ew of a
fluid distrigulQl) APRAF Aith S AIRShdY A% P GALAG DY i & M8

(two shown); _
baffles which provide an impact face or faces to the

distributed fluid. The term "expansion means'" is herein
used with reference to means for expanding the fluid
volume, for example fluid conveying arms of increasing
cross-sectional area in radial direction or fluid-
permeable packing provided at or downstream of the
distribution point. Guide means such as ridges or
channels may be provided on the fluid conveying arm walls
to assist in expansion of the fluid stream.

Suitably impact means are supported on the fluid
conveying arm or on the regenerator wall. Splash plates

and impact baffles are arranged at such an angle to the



Figure 3 is a viewof a riser head junction with guide vanes; Figure 4 is a
cross-section along line X - X of figure 2 show ng the splash plate
nounting; Figure 5 is a side section of a regenerator vessel of a fluid
catal ytic cracking unit conprising a catal yst distributor %o r at u%o
according to the invention. A fluids distribution apparatu an

pl ane vieM/figure 1is preferably located-in a fluid nass contalnlng vessel
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fluidised catalyst in the lower part of a catalyst bed of
a catalytic cracking catalyst regenerator that a splash
plate prevents catalyst penetrating to the lower part of
the bed and causing erosion of fluidising internals by
impact thereon.

Impact means may be mono or multiplanar or may be of
pyramidal configuration or even comprise a curved face or
faces providing a gradually lessening degree of impact.
Faces of a multiplanar impact means are directed away
from each other.

Suitably expansion means comprise known fluid
expander configurations located at or integral with the
outlet of the fluid conveying arms. Hence an arm
configuration providing an increasing cross sectional
area in radial direction may be envisaged. The arm
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conveying standpipe. A supply conduit which is located
wholly within the fluid mass may be supplied by a fluid
conveying standpipe which suitably projects within the
fluid vessel via its sidewall to the lower part of the
fluid bed. In an alternative embodiment the conduit may
be fed by a coaxially surrounding downer entering the
fluid containing vessel above the surface of the fluid
mass.

For use with fluidised solids transport fluidising
gas 1is suitably introduced at the base of the supply
conduit. Preferred transport gases are inert such as
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burden on the device. Preferably the device of the

invention comprises 2 to 10 arms, more preferably 3 to 8,
for example 4 arms. The arms may be of the same or
different length and are preferably of the same length.
Arms may be any desired shape in cross-section but
preference is given to continuous non-angular cross-
sectional profiles.
For use with fluidised solids, control of fluids stream
velocity in the fluid conveying arms minimises deposit of
solids from the stream. Suitably, fluids stream velocity
in the arms is maintained above a suitable minimum
velocity, suitably greater than 3m/s, preferably greater
than 6m/s.

Suitably the fluids supply conduit comprises at its
head a junction from which the fluid conveying arms
radially extend. In a preferred embodiment of the device

of the invention an axial riser or downflow conduit



T10%& () - 10%& () -"&L0%& () - 109%&R& () - | 10%&Rb&b& ()-]"_" no}oP1&10%
h& ()-"Y 10% h& ()- 10bb 10bb 10bb! @ 10%bb& ()-)!'t " @10%&' ()-)!; @
10%b& ()-)o= : Qzl "P1"" 10%}| & ()- 10 10 10!’y 10%&'()-F1"y 10% h
h& () - F}! 'y 10% & .()_ Fly 10% h&' () - Fllzl "Pl" &10% h& .() Zﬂgﬂnaﬂc(l){li(fdz
104| 4| y- 10%| 4| & ()-!'!ly- 10%| 4| & ()-I T@10% & ()-1!
109G () -1 { < P11 10@6h h& ()- 1'p 150% 6 6& ()- 1 10% h& ()- 1!D 10%
hh&()- 1 1%%%3%;%@ a éy?égyég %ﬂ%}ﬁly(g?4§g£%¥%é)solld;1flow
into the arms. Suitable devices include known riser top
geometries, for example a blinded T-bend optionally in
combination with gquide vanes. Most preferred is a device
comprising an inverted cone wherein the solids flow
impinges centrally on the apex of the cone and is
radially diverted with equal distribution into the
distributor arms. Suitably internal guide vanes project
from the cone into the junction area for improved flow
dispersion. This latter device has the advantage that
pressure drop, resulting from change of solids stream
directional momentum is considerably reduced, thereby
reducing attrition of fluidised solids and erosion of the
distributor device.

The invention will now be illustrated by means of
non-limiting example with reference to figures 1 to 5 in
which

Figure 1 is a plane view of a radial arm distributor
located in a fluid mass containing vessel;

Figure 2 is a lengthwise cross-sectional view of a
fluid distributor apparatus having splash plates located
below the arms (two shown);

Figure 3 is a view 0of a riser head junction with
guide vanes;

Figure 4 is a cross-section along line X - X of
figure 2 showing the splash plate mounting;

Figure 5 is a side section of a regenerator vessel of
a fluid catalytic cracking unit comprising a catalyst
distributor apparatus according to the invention.

A fluids distribution apparatus as shown in plane
view figure 1 is preferably located in a fluid mass
containing vessel (1) of circular cross-section,The
distributor apparatus comprises a junction (2) of a
supply conduit (not shown) for introduction of fluid into
the vessel, from which fluid conveying arms (3,4,5,6)
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emanate in radial direction. In this embodiment four arms
are shown, each illustrating one of alternative
embodiments of arm outlet opening configurations. Arm (3)
is open at the remote end (3a), allowing fluid outlet
through the open end. Arm (4) comprises opening outlets
(4a) in the side walls thereof at the remote end. Arm (5)
comprises an outlet opening (5a) in the base thereof. Arm
(6) is of increased cross-sectional area at the remote
end, allowing fluid outlet through the open end (6a).
Impact means which are optionally associated with outlet
openings of arms (3,4,5,6) are not shown. Fluid conveying
arm (6) provides means for expansion of the fluid stream
in the form of the increased cross—section arm end (6a).
A fluid withdrawal opening in the base of the vessel is
shown (7) for removal of fluid from the vessel (l). The
opening is preferably located at the site of least
disturbance of distributed fluid.

The process according to the present invention using
the fluids distribution apparatus shown in figure 1 is
normally carried out as follows. Fluid is introduced into
the fluid containing vessel via an enclosed conduit and
is divided into streams at junction (2), for radial
transport within but isolated from the fluid mass to
distribution points of which four embodiments are
illustrated (3a, 4a, 5a, 6a). Fluid outlet at the
distribution points is shown by respective arrows (arrow
not shown on arm (5)). Once discharged the fluid comes
into contact with the fluid mass and is further
distributed by the action of the mass. Radially uniform
distribution of incoming fluid has been found to occur by
transporting fluid to discrete distribution points prior
to contacting with fluid mass. Disruption of radial
distribution by withdrawal of fluid from the vessel (1)
is minimised by careful location of the withdrawal
opening (7).
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two are shown, emanate radlal y. Arms comprise f
outlet opening (5a) in the base thereof, in which opening
a splash plate (8) is supported for improved radial fluid
dispersion. Junction (2) includes an inverted cone (9)
having internal guide vanes (not shown) for division of
the fluids stream among the fluid conveying arms.

The process according to the present invention using
the fluids distribution appuralus shown in figure 2 is
normally carried out as follows. Fluid is introduced into
the fluid containing vessel via enclosed conduit (10) and

et ~ ' [

conveyed to fluid distribution points (5a) via enclosed
fluid conveying arms (5). Fluid is discharged at
distribution points (5a) and impacts on splash plates (8)
with dissipation of fluid kinetic energy thereby allowing
distribution by interaction with the fluid mass. Dune
formation and erosion are minimised'by provision of
sloping arm mouth sections adjacent the riser.

An inverted cone fluids stream divider is shown in
figure 3 comprising a cap (l11) with four guide vanes (12)
located such that each space between the guide vanes is
associated with the mouth of a fluid conveying arm.

The fluid conveying arm outlet opening of figure 2 as
shown in figqure 4 comprises a single opening (5a) in the
base of the arm through which opening a splash plate
having two impact faces (8) is suspended from a support
member (14).

The regeneration vessel of a fluid catalytic cracking
unit shown in figure 5 comprises a cylindrical vessel
(16) provided with a riser inlet conduit (10) for
introduction of fluid catalytic cracking catalyst into
the fluidised catalyst bed (15). Fluidising gas is
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openings (l7a). A catalyst withdrawal opening (7) is
shown in the base of the vessel. Fluidisation nozzles are
shown (18) for maintaining the catalyst bed in fluidised
state.

The process according to the present invention, for
example using the fluidised catalyst distribution
apparatus shown in figure 5, is normally carried out as
follows. Fluidised catalytic cracking catalyst is
introduced into the regenerator vessel (16) via riser
inlet conduit (10) and transported by means of fluidising
gas introduced (not shown) at the base of the riser, to
junction (2). Catalyst is transported along catalyst
conveying arms (17) to distribution points (17a) located
within the fluidised catalyst bed. Catalyst is rapidly
radially distributed. The catalyst bed is maintained in
fluidised state by means of gas introduced via nozzles
(18) by which further catalyst distribution is obtained

by means of the energy of the fluid present in the
catalyst bed.
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AMENDED CLAIMS

1. Process for radially distributing a dispersion of
particles in a gas fluid into a mass of particles
dispersed in a gas fluid, comprising radially outwardly
conveying the dispersion within and isolated from the
mass from a central junction to a plurality of
distribution points located in the mass and discharging
the dispersion via the distribution points, wherein the
dispersion is discharged at each distribution point with
dissipation of the fluid kinetic energy of the
dispersion, wherein the mass comprises a fluidized
catalyst bed of a fluid catalytic cracking regenerator.
2. Process according to claim 1, wherein the kinetic
energy 1s dissipated by impact or by expansion of the
fluid to be discharged.

3. Process according to any one of claims 1-2, wherein
the gas fluid is conveyed along individual radial paths,
each radial path leading to a single distribution point.
4. Pracess according to any one of claims 1-2, wherein
the dispersion is discharged at a distance of at least
one quarter of the radius of the mass from the axis of
the mass.

5. Process according to claim 4, wherein the dispersion
is discharged at a distance at least 4/10 of the radius

of the mass from the axis of the mass.
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