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Tyie invention periains To en loproved apparatus AT
carrying ot catalyblc reacklons whereln finely divided eatalyet
sarticles ars held lo suspendgion in the reactant materizls and
partloularly to the atrlpping of adaarbed and /or entralned fluldal
macerlals from the splid catalyss particles utilized iﬁ tha
aotalyeie eonverslisn of hy&racArtatii.

There has beesn derelgped in recent years in certainm
casalytle operailons, a method which 18 cammenly refarzad ta &d
the fluif pasalyst methed or technlgue in whiek finely divided
aplid catalyst pertieles are carrled through a rpactlon come in a
atream of vapors undergoing reactici. This methed gr technilcoue
*p applicatle te & wids vaorlety of catalytle reaatlons and while
for purposes of illuatration this inventlon will b= apeciflcally
deanpiped in cannesblon wlSh the pajalytic eracking of hydrazarhons,
shat the invensicti 16 n&ﬁ 1imited thereio

1t ig %o ke nnderatoad

bukt may be uesd in oiher catalytlc procesass or Lo aFhar éatalytia

arpversliona of hyérpearbons whers it 1z desired o remave vApOrs
oT gasen from denes, fluidized, liguid-slmulatdng mixtured of

gplid petalyst parbicles and gassoud flulde.

In general, in the flula cataljst'methaﬂ the vaporous

raactants and catslysta arse tparoduged into the hottom of the

reaction veesel, passed npwardly tharethruugh and ars dlegharged

inte separatlon gquipment 1n whickh the catalyet partlelee are
separased from the raporous produnts and ﬁe?urned to the resctlaon

veceel prefsravly alter reszeneratisn, In a matified or 1mnroved

-



geaign of catslytic cracking unlt, the Tinely divided catalyets or
sontaet pariicles are pentlinuowsly antroduced irso the reactlen
vesrel with the hydrcsarbon materials te be cracked and the
reloplby af the vapors 1s ao controlies that tos catalyst particles
gre mainfalned in a Jdense, dry, fluiﬁizeﬁ, Ticuld-rimzlasieg
conéitlon in the lower partion of the reacileon zone. The
hyfrocarbon VALDPE or ERSEs TasR upwardily throgugh the dense,
flutriced mixture of gotalyst particles at eantrolled velscitles

af indigetes and t4e vasoroue procusts are taken overheal from

wne reasctlon Zoma.

During the cracking of aydrogarbons apd &lac 1n ather
satalyeic converolrqns o hydrogarbon materiale, coke or carbonazeons
materiala are degasibed on the catzlyst or contaet partlcles
zhersby —edusing or desiroying sheir catalytic ocotiviiy. The
caticominated or apent oatalyst partisles miet be regensrated
Lefors being reused Lo the eragking or other cabalytlc operaTian.
In she regenerasion, Lhe contenlnated or apeﬁﬁ catalyst perticlan
are wlthirewn as 2 dense, fluldiwsead miztapre frem the Lover nortleon
of the reaction znnﬂfggi-the carhon or othﬁf.cnmhustihle depnalis
are aombacted with air or other regeueratlng gas which trng sif
tne carbonacesus dz2pealta,

Phe contaminated, spent catalyst or pontast yartieles
withrrayn from tne lower portien of the resctlon zone éontain
entrained hyiroparbon Vapore or gasei and wafore regeneratlng the
warticles it 1s preferred uragtios to rémave the entrained
nydrpearbens ln a etrizodlng ar purging operatisn. The efflclent

epripping of hydroearben vapors from the spént oabtalyst remalne

ram G R e ﬁ g gy . E P .
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a0 dmpsrirany el prassing problern sven aiters esvaral years of
aommereial cperaslion of Flald eepalysi cracking plznie.  Hosd af
Tag comiergial uniis are Linlied in thelr tarsughout by the
napacity ol their earbon burning sysvens, st 17 to 308 of the
sywren supplied $o bhe regensrapive systen poed to The combusiiosn
of paaesus op atripopeble hydrsosrbons c8rrisd to the regenerator
By ihe soent catalyst. Beeldea greatly reducing tee feed
throughpus, ftnese etrippable hydroearbons, omountlog to anywhers
from 0«5 to Lo3 wh. % on feed, represent & z2izable 1loes of
potential prodiczs. The present inventleorn relaies %o an lupraved
deegign for = stripping or purging aesction ar Zone for a luldlzed
gulide reactor.

In accordance with the anresent lnvectisn the mixiurs af
catalydt or cohiact particles and the hWydrocarbans or other
reaciante are insroducsEd inte the battom portlasy: of a reRaptlon
Z2one wherein the satalyat ig melntsiced as A dry, denee, 1lauld-
gimulaflne Fluidized bed and caielyat iF continuoualy withadrawm
from the fluicsized bad and passed throuwch s stirloplng 2one
whersla the saialyet partieles are ceoatected wilth a2feaw or ofher
giripulng agent in ordar to remove tha atrippabls hydroearbonsd
that are adsorbed woon ar carried by tHo zatalyet nartlceles From
the meopklaon beé:iw;ﬂ the ssrizoing ﬂeutio:; The asripoing zone
ar segtlon 13 preferably of annular fors and axrwnged af janent
the wall o the Lower portisn of the rp&ctién Eorne. IE
shripping Zone cay R a4 gontirugus anunlns or it way be
subflvided 1nte 4 large number of cellsz bﬁ'mﬁana ol radial

ar the lrndiwifus) sella may b

Tafflas and the =ingle annulus)

provided with eultable bafflgmifor increazing gontact of catalyes

o
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parilsles and stripping gas whieh is Introduced ot the bottom
af wha eiripplng Zome.

Since the efficecy of A stripping zone is determined by
the ratioc »f the lengih it the elfestive dismeter of fhe zoneg,
gundividing the annuiar strlpoaing sectlon lnte a plurallisy of
long, #aerrow sectionsg or o8lls sheuld glve improved etripplng.

Tt wan fownd, however, that $he effisacy of auch cellular

atrippors Wi nob neasriy as goot as had been exvectsd. Tt is

Lelleved thet the relafively paor performanoe characteristic

B R R F L TR

af the collular strippar 1s attrlbutable to the faot that
giatributisn of the eatalyat to the cellﬁ and Ilew fhrough the
selle 15 net unlferm partienlarly during rsacfor surges and
during pericds of variatlons of flow of g#ﬂea iﬁ the stripper

and/er the peactor and Ghat unier fome extrens conditions upflow

¥ " - of patalyst oceurs in A& number of she cella.

It has now been faund that distributlss asd flow of
catuelyst through the cells van be made more unifara, upflnw of
satalyet in the Btﬁipping_zpqes-uan.ha araided and ske
affiatency of cailular-atrippera Gan -De suhatantially 1nprovad

1f =14} nrifiua -R-3 pravlded at tﬁe entranca to or iP gaoh of the

_ lgrg, narTow atr*pﬁing gonen. By prgvidin Tar a pressure drop

© - pf ebaut D.1 ta abou 4 1bﬂ- pEﬂ Aquars 1ﬁch agradn gach ﬂ”ificag,

positive flaw of the eatalyﬂt na“+icles Aovawardly in ganh of

the stripplng Zonesn can ha aasured and flow or ﬁatalyst thrangh

gaon of the eceiip during peaetnr,surgaa and gas flow varlations

_in the asripper cells can be . made subatantlally unlforam.

W
i
o
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ﬂudnrding 2 ane foarm of the present Lovrensilon
geparate catalyst entrance ports and ssparate Atripping gas
axit perta are provlded in the strloplng zone, she catalyat
entrance persa being arranged below the ievel of the dense,
fluidized bed-dilute phess irterface and the stripplng gaa
#xlt ports belng srranged well up inte the dliute phass. By
means of thls arrangement reeyeling of vapoers and casalyst
. &t the entrance to the atrizper 1la cecreased ané lniroductian
af gtsam or pfher atrippihg gz8 into £he aetive resastlon sone
or dense fluldlszed bed iﬁ avolded. If deglred, sfemn or ofber
giripplng agent ney be injected inte the catalyat entranpe
portg to the stripping BOHE . In view of the relativaly high catalyet
relaelty in whess poris, gnnd mixing of eatalyst and strivping
agent can bte atsiained by injacting the atripning agent into
the caﬁalyat enyransa pcrﬁﬁa _Harrpw atripping cells extend
fram Eﬁhatantialiy.the bﬂttgm:nf the reacﬁidn veassl to B
::ﬁﬁint wall above theﬁma;imﬁ@ denas ted ieveiziﬁ the reastor.
. Inlet por;s.fﬁr thé Aigcﬁaﬂge€§f'c£ﬁaiyst'ffbm.tﬁe daﬁae Dad
: :ihtﬁ'thé Long narrﬁﬁ'atripﬁihé'callé“ara'érfahgeﬁ at -any _
f;:&aalraﬂ leval bstheen the perforated disuribution nlate and the

ninimum demde bad lavEI, TbaaF 1n¢et pﬂrts may be any ﬂaaired

' qurm such an, circular aamiciraular ractargular urutriangular

_and ara of sunh &imﬁngicns that a prssaurs drup th“ough the port

f;ar abomt Gs z tc 3. a 1ha. per - EU¢ inp ia proaucad,- Tha &atalyst

- ;la?el in the atripping cella 15 ordinarilr a littla lnwer than

fﬁhe densa ad 1evel ta the reautor and tha- callﬁ Ex =nd a

ﬁ"au4ficienu diztanng abave tha ﬁenea bad levei to provide a

S cauﬂlyat ﬁigpngaging Epace,:=The-groviaiongﬂf o pregeure drop .
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between Thx Gepdge bed znd the strlpping ce2ll avolds
megirculasion of the satalyet from the striposing cell baek

intg the denee bed or agtive reacltion 2one and extension of

E
7
E
3
3
3
g
3
3
5

the eella upwardly into the dilute phase razulta in the

discherce of the etripplng vancrs intoe the dilute phase

forHo LW

rather than inte the dense bed.

The stripper zZones in agoordance with tho preséﬁt'i
Jnventicn insure edqual distribution ot tha patalyat to the
gereral celle by repgon of tﬁe fact that the satalyet inlek ?
crlfilcon exert o léféling qffeﬁﬁ vpon the fiow of catalyst to
thﬁ'uélls_during rescEor aﬁrgaa o #taam Tallures ln the

etripper uella and extensilon ofthe raéial tafiles Whtéh ﬂiv*ﬂe

‘the annular enace into Long, narrcw celig upﬂardly 2t leant an
': uigh &g the maxlmun oatalvat bEu lsval in the sqriuuing Znne
. nrevﬁnts flow or mixlng af caﬁalrat fram salt to eells. If

the harrlss or tne}qel;a;pgly-ﬁxtandeﬁ to Eome point:be;nw f

_the’ 1Evel ® cat&lyaﬁ 1ﬂ tﬁé Hfripﬁihg-haﬁtiﬂn' a oﬁmman
. ,raaervalr uf cataT}ﬂt vould ha farmeﬁ at tha uppE" pavt of f;;f

“Huha atripﬂing sagtion ani; if tne flcw oﬂ etripplnv agent to

g partinular 0311 ahqﬁld ﬁtap fnr any raaaan ‘flow of catnﬁyat

£

_?::througﬁ tﬂ&t call wauldfheucme atuesaive and rhe comman

.: :TEHBTVGir wauld ba rapidly ﬂrainﬁd tﬁrsugh thﬂu aall withnut
) }any strinpiﬂg aﬁeurripg¢;_f "uﬁ“fv __f-:?} Z--_ o : : . ' i
_ 3tﬁaﬂ o“ other inﬂrt etripping gaa is inivadneed {., iy
"qinta the hattnm por*ion uf aaah BETipﬂlnT'ZﬂnE Pre*erably a% 3

"mnre tnan oﬂa po*n"’:_in nore tban one ﬂirautimn 23 tbat tha

'?'ﬂletrihutiﬂn af thP stripping agﬂnt ia Eubsuantially unjxorm

,;ngrhphe;gntire sruas a&c+1on uf the stripuing neiT ‘The

24 :lr x
R ﬁfm
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individual stripplng eells may, 1f dealred, te provided with
baffles For inpro¥ing or inoreasing tﬁe contact of casalyst
partisles and stripping agent.

Exbodimenty of the invention ars 1lluatrated 1n the -
Btpompanying drawingd in whiciu
' Faigure 1 repredenye g verileal cross eeetion of he

i; lower portion of the reasticn vessel embodylng tha inTantlon.

Figare 2 1 a trapsverss crogs ssotlon taken
gubasantlally on the line 2-2 of Figure T |

Figure 3 19 an snlargad ernas gsetian of 8 elngle
goll af the atrlpplng aaotion shmwing g aultable barfle and Ei

gtmipping agent inlet arrangement.

Figure ! 13 a gectlonal vigy of the bottom portion

of & stripper gell showing meang for detribubting the atripping
 gtean, .
._ Pigure 5 {5 a, ssational riew of A uapalyst Tlow
'readrlctlgn nrifine ﬂrovided with atrﬁpplng Eteam d*stributgr
" means ih elode urnxim*ty thendteo. _
_ _ . Flgure 6 id a plan view gf thefﬁrifiﬂé_and ghean
. aiatribumr ahiown :Lvi Figuv-e 3. | ' o
. “ﬂgure o rePrasanta a. vart*u&lfélsmiﬁinh partly 1h o
'j;aeaninﬂ ﬁf a praferrad form of apparatus'embuﬂying thé invéntimgllég ] é_
.:fand havlng SEpara$a catalyﬁﬁ inlet ports-and éeparata:stfipping.Jfl. )
.gaﬂ outlat portaa-:T S __' 3 B . : ”?
R Figura =3 is & ver,inal c“nss ﬂEction af a4 atripoer - -
:'cell nroviﬁad with - 1noth$r farm of baf;la :uitanle for forming . é

'g:asparate catalyst _nlst Dorts and saparat“ qtrlvuing gaa putlet

- pcrta for tha St“ipuer uell ana ;'5

R
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Flgure 9 is & orogs section of a different Torm of
bagilan.

Eeferring wnow to Figure I of Phe drawing, the reaction
vesge] jlg};uampriﬁes an upper henispheriecal deme sectlon £11%
2 lares eylindrical seatiqn 412} and a frustrs conieal bBottom
gactlon ﬁif? snl. 18 provided with an inlet line b1l ror
intrc&gaing a mixture of reactants and catalvet or contact
partlolas. The ocatelyet partloles aré ivgreduced inta line
f1%} fron a standpiﬁe.ﬂr he iikﬁ tlEJ'whiﬁh 1é euippad with
a relre [18) for conu"ollinb the rafe at whicq thre caEalyat
particles are suppliad To 1ine (14} fmm the standoipe {1%)..

The Euapenaian of sglid catalyﬂt or contact particles
in reacSant vapﬂra ls passed tarpugh feed lins {1#] into an

: inIE# :hamhér'il?J comﬁrislné an ﬁpw&rdly flared. wall member . ;
{18} ard & grid mamber T parforated distribut101 rlate {19}

-1 ita upper end. In the Fora of tha avpﬂratus shnwn in the

: ﬂr&wlrg, tha re&cfinn veaael ie ﬂiPGuLET _ﬁ Drmﬂs gect*nn and I

- the gria memher {19} 18 uirnular and - nenyﬂally a argsa in

'the rsaction vasaelp Th@ diamatar of *he grid memhﬂr {19}

315 leas thaq tne intaﬂnal ﬂiamatar ﬂa the rsaation veasei o
ta prnvide an annula“ pass&g&War fo“ the WithﬁFRNEl af catalyat
'gartielaa fTOm tha lawer pﬁrtion gf the reaction vasaal as' _ B -y

'will ba herainafrer mssaribeﬂ 1n-greahhr dEualln;_-

S T

_ *be vsLualtr of tﬁa gaﬂeﬂus reaeuaﬁt Tiwld, paaaing o
:upwardly in tha re&ction veeael {1ﬂ} iH prefarablv B0 contrnTled' '
:as to maintain tha anll& cgntant-or e&“alyat partiuLBH ag P )

&anae fluidiaeﬁ 1iQu_arsimu1atiﬁg ﬂr; mixture c“ heﬁ EEDJ havlpg

a& lsve1 1nui¢ata& &p.{El]uﬂ The vapo“uug reactiﬁﬂ»pruduntﬂ'




_::aulids anﬂ to recover the ﬁaairad Droaucta. In tﬂe c&talytic
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legring ﬁhe dense bad tZD} entraln a small ansunt of saiid
catalyat partieles forming a dilute phase or suapension
deaignated at {22) 1ln the upper portilen of the reaction vessel
{10}.

The -reactlon producta azdl entralied caualgst partloles
are passed through aeparating means {23} arranged in the UEpET
partlon of the reagtion vessal.  Thla zeparatlng means, which
may be a cyelone separator or the liks, deparates most of Lhe
entrained solid oataiyﬂt;ﬁarﬁiﬂléa_:rum the Taparous Feactlon
products. The g0lid cabalyst particlee aseparatied 1n fhﬁ crolane
{23} are returned to the dense bed (20) through the dip leg
or pipe (24) which extends below tha upper level (21) of the
denee. bed (20). & ?élvs for ﬂcntral;ing refurn of ocavslyst
particles to the dense beﬁ and ﬁéans for iﬁtrﬁducing afeam ob

:_uthar *lulﬁizing gaa-may be praviuad in the aip 1eg {34}

:~=Iha vapsrond reaction pruducﬁa leaving th& HEParauing maans

'EEEJ pnns avarhaad thraugh lina 125} ‘and may then be pamaed

ta any auitahla Equlpmant to sffeut further reraval af aﬂtrainad -

_ﬁracking or convsralnn of 1ydrnaarhuns tqe vapcrouﬂ raacticn
_:fpruduuts are’ paaaed tn a f?actionating EFEuEm by aaparata

i Eaanlina or mntar fue1 Irom ﬂaaaa and highEr ‘bolling PFﬂrﬂcarbDn
."_uonatituentau . SR ._

3 HFRemwal of uatalyst partielea frum the danos phaae or :

'ﬂ;Eed {EDJ is affecteﬂ thrqugh the stripping aone gensrally

L”L;inﬂicataﬁ aﬁ '{26) which im. fnrmad betwaan the imer wall of

: -the aylindwical nhell {12} :nd & analler d*ammtar &onnentric

jfvsrtlnally 1“rangeﬂ sleave {??} whlah aurrcun&a the- iiatrlbution

PRI
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plate (12} and exveads dome Gletance above and slsg below the o
aaid distrivuileon platé. The upper end of the sopnical wall
nemwer (1.3) Lfe gecured as by welding to the cistributlon plata
{19) ag well ae vhe sleeve member (27). Bzoured o the batham
of glesve member (27} is a ooninal boffle or wall member (28}
Tor reducing the effective volume bsiaw ths inlet chamber [1?].
..”he conical member [2R) ig arrangeﬁ substant4a115 ecuidlsﬁant
. from the lowsr conical secidon (13} of the reagtor and iy
provided with a vent hole {29). 4 eteam blesdlnz 1ine (3%} is
provided for supplying ateaz or the Like, o the ehamber.iﬁl}
formed betwesn walla-ilé} (27) ané (28) in ordsr to prevent the
e¢pumuletion of osatalyst oariioslas in said ohamber . :
The annular spaos [28) Tormed hetﬁaen the inner wall of L
cylindrieal shell {12} and the c;iinaridgi slesve (27) ib E
_Eubﬁiviﬂeﬁ into a plurality of 1png'ﬁnﬂ ﬁhrru? atripolng zones Y'J.
.'dr pepstlong Ly meoans of radigl bﬁffiéa'{jz] wﬂieh are
- Eubatantiallv the aame haight a.8° Lna axﬂindricai ElEEVﬂ EE?}
*éalzsleave {2?1

o “_and which extepﬁ fram tha. outﬁr wul 1* orliHQQ

Tfﬁﬁrﬂvide& may ba vapieﬂ 53 daaireﬁu Gommsrcial units haﬁﬁng an

'int%;nal diameter of 25 30 feet nay, fhr Eﬁﬁrpla have3

_ie&ch of tha Euriuping cella tha sevErai 1n¢eta nelpg -n turn

f‘cnpnanteﬂ to a manifgld aﬁh} wh;nh ia Eﬂﬁmebtﬂd b” 1iﬂe fﬂ:}ﬁ-“

v a- Bourice; of ﬂuﬁ;ﬂl-:v‘ 't-f a‘ﬁrinpirg g‘a.,s._ .’Ehe aumpping c:ells s

e C T e
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are prefersply provided with suitable inclines bafflea-{Bé}
in order fo ineresse the mizilng or contzoet of the voflsw of
ptrlpping or purging gad and the dswnflawing spent or
contaminated eatalyst partiples. Aae shoﬁnp the inclined
baffles axtend alternafely from the outer and lnner oyllindrlazl
wall member (12} and (27) in ordeyr 4o foree 3he catalyst’
partiales to fol1low a ginuous agurae  dowa Shrough the siripper
gelle, The baffles could also be in the form of alterhate dlsp
and denut’ bafflega |

An orifice ulate {37) im nrcvided at the bottow of
each of the stripper nella. - The pla%os {3?}'are gn deslgned
ay Bpo pive a pressure drgp gf'frcm D;l ta 5.0 Tha. per aduard

1neh serogs the ordfles. By providing fhile presdure drop the

Tlow of catalyat throﬁgh the sﬁﬁergl celle 18 rendered o e

-unlfpen dand fhe smount of cabaiyst gand Tapor recyoled From

the bottom of one céll_ug through an al jacent ¢ell i1z redused

“Af not nomple+aly'eliwinatsd. Fldﬂ of satalret through oelle
.'whiah ara nat urovided vlth a fluh “aat“icting arlfiee 1n
.'h-ancardanca wlth thig- invaﬂtinn iH Eub*ﬁct ] Wlde flucduaﬁion

.W.during reaator aurgas Whﬂn the ‘denss bed n&talyat laval VEriaa

and pa“ticularly during failurea cf Ilucuuations ‘in the flow of
Etrippiﬁg ateam thraugﬁ ane ar mare of tna 53119;
' Tqa naualyst p&rticlaa &1suharged from the stripning

Cogella throug1 the nrifice platea {3?} f1uw duwnwgrdlv in the

annulam nnnlcal paaaa@eWaf EBE) and are discﬁa ged.intn

'-auanapipe {39) which leade:to-a_?eggqerauor ay the Yike for

_ revivifying.fha aﬁanﬁiatviﬁpéd ﬁ;faiyﬂnn"in Enewn maneer

Ala -




”":gﬁlsuharga of the atvipﬂing gaa o, Bueam ‘at a pluralitg of pointe L

-{,ar in seve"al directinna it 15 poanih&s ta imprgve materially

i . Lt aan asmprise an einngatad'gipa-haring a'plurallﬁy-nf inlen .
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Tigures 2 and j ghaw 1n semewhat mare detail the
arrangsmant of etripnlng aell. As there ghown the radlsl baffles
{32} are meoured to the laner wall of the oyiindrienl suter
ahell (12) and to the outer wall of ths bnner crlincrical =leeve

(27} as by welding =t (40}, The ingliped baffles (36} arrangsd .
in eseh of the stripper eslls are gecured to the radial barfles |
(32) or to the cylindrical slesvs (27) or the ouwber sylindrical
ﬁall (12). Other baftlé arrengements such ad slternste disp
and denut baffles could-be'pro+1dad'1n'arﬂar'ﬁn incrasse the
uaﬁtact al tha.eatalyst partlaeles and stripoing agentpﬁ The _
arifies plates (37} are preferably szcured fo tha bottoma of thﬁ
radial taffles (32). The oriflce plates can be located ot placed
other fhan fhs bottom of the stripper cplis tub vlacing fhem

.aﬁ bhigher pointa reducéa the;effﬁctxvmklength of fthe strlpper
cell. -ha 1naiaated-abpve;'the 5fif1¢e'u1ate paowld te designed §2 "‘
to glve a. prassure drnp of f*nm 0.1 %0 $.0.1bs,s per aquars lnch. .

Thie preaaure drop suf‘f‘icea 0 avﬂn out t:ha flow throwgh "he

."aeveral aella and to_prevent-upfluw ar recyoling of stripped : P T

- cétalysté from the bdttﬁn of one stripeing csil:upwardiy
.'ﬂjthrnugh =1y aﬂjalning callu_ '
. The . ateam 1n1et EBBJ to Bhee: bﬂtton ‘Bf the stripner im I

.':shGWn in Fign l a2 a aingle nnzzla._ By providlng for the

tae uonnact af . catalyst partlcles anu ﬂtripping gag. The

*stripping gas inlet means can.takﬁ mang faroe. For sXample,

ﬁgﬁriliea therein.or it.oan e ?Tc#iaﬁd'with one or mare aide arms :
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ef the same or different mize with one or mﬂré outlet holes
thereln 2r it ¢ould comprlies a ripg-shaped merher with &
plurality of openings far the dlscherge of atripplng goe.
Iniform diletributlen of the atripping agent can ales be.
achieved ap ghown in Fig. % by erranging a suitable baffls
gich 28 a digc {23)], provided wilth a pluraility of openings
{Ld} sver the opublet of & slngle nozzle in order to braak
tp o disperee the atréam ef atriﬁping.gasu

& preferved arfangémant tz ghown in Pigures 5 and
.. In this embsdiment, the atripping zag disztributsr 1a in
the form of a ring (b2} arraqged diveotly above the catslyet
reatricting arliice plate (3?}1_'By'maﬁing the diatritutar
member in thls form, even diatributinn'af the atrivplng gas
ls aehieva& end by sarranging the ﬂlﬂtrlbutor”direatly ad Jaocenty
 the prifice, the oatalyaotb ﬁartlcles awe malntaipeﬂ in =
fluidlzed econditlen righ* up tn-the c&talyat outlet ottt .

Rafarriﬂg tu Fig 7 uf ths drawing, the raactioﬁ

vﬁasal f1os) cumpriﬂea an upper hemisphE“ical dome sectiun (1D6}

e largs cylinﬂrical-aea-ian ilﬂ?} & frugt“o eonlcsal section

1(105] g omall nylindriaal aectian 110?} ahd a frusurg aanical
: bnttcﬂ sactiow {11ﬂ3 anu i pwovideﬂ Wluh inist lines {1111
fcr inéraducing & mixture of reactantﬂ - eatamyat or cnntaut
.particlesp ‘The c&ta yst paruiales ar='intrncucﬁﬂ lnto 11ne

::(111} frum 8 ﬂtandpipe or" tha like 1112} ﬂhibh EE aquipped with

Z_T& valva (113} Tor ccntrulling ihe rate at Whiﬂh the catalyet

:'particles 1Te aunpliaﬂ tn Wine Illl} fram the standpipe {112},

I':'.'.

gt

i

:'?1:'
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Twe suspenegion of 20114 catalyst ar contect partioles
in rezoiant vapors iz pasaed threugh feed lines (111} into an
inlet ghamber {114]) comprieing an wpwardly fla-ed well member
£122) and a grid mewber or perfarated dlatributlsn plats (1140
a% its upper end. The dizcharge ends af the f;ﬂﬂ 1ines (171
are preferably flared ag at (117} and a panioal baffle {118)
iz arranged ovar sach cuflet in ardsr to disiritute the aharge
in the inlet chamber {il@}» A vest hotla (119} ig provided at
the apax of the conleal waffla plases (1151_1n nrEgr 50 prevent.
spcumitation and atsagnation of catalyst in aald bafflea. In :
the'fqrm ol the appargtaa #hﬂwn iﬁ the drawiag, tha'reauﬁlon.

. wep¥el 1s pivpolar in arsss aebtinn'aﬁa_ths prid member (11&4)

iz pirealar &né centrally arraﬁgadzin the reoetion veaaélu

. The diameter of the griﬁ_mambsr-{IIE} i3 leas than the tnternal
dlameter of the =maller cylindrigalrséctiqn flﬁ?i of the
faautian ragael to pfsviﬂs-an gnﬂﬁlér paaéangay for $he with-
ﬁrawal'cf catalyéﬁ p#rtiﬁlén ffom the lowen ﬁp?tiop of the

| "ireaction veaael an will he'hereinaiter ﬁeaciiﬁéd in greater

" The valuaiﬁy af *hs gaa»nua reactart fluid PABBLNG

o "aetaz-.l -

?’upwardly in the TB&GtiﬂF vssaal {105} iE pue;erably BO

:nuntrulleﬂ a8 tu maintain the anlid cuntact ur catalyst partieles
':as a dsonse, fluiuizaa liQAiﬂu i%ﬁlﬂvih?a ary mixture sr hed (120}
; 1ﬁaﬁing g level inﬂicated_at E121}u. The.vapnrpus reantian
?"ipfodﬁutsjlaa?%ﬁg the. deﬁaa.bedﬂﬁizﬁ}-entrain-a séail'amdunt of
:Zfa¢11a catalyst partiﬂgea farming 3 diluue ahase ar Euﬂpsnaion
._dﬂaignatad af {LEE} iﬁ thé uubsr gortion ot the raactlion

..veasel ElDS} namely in the unper ﬁo“tianz of tha large

: s

L TIRTTTITO ST e
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eylindricsl section {107) and in the Some-shaped 2eetisn (104).
The reactlon preducts and extrsined c%talyat particles
are pagesd through ceparating meand Elzjj arranged in the upper
portlion o the resctlon vessel. Thle seyarat;ng weans whileh may
be & cyclnne Beparator or Lhe 1ike separates mogt of ths
'antrainad Balid catal;st particl?s ;rnm the wTraporasus reactinn
products. The Bolid satalyst parilples deparated In %he ayelones
{123) are returned 3o the dense bed (120} through the dip lege or
plpes [124%) whiesh extend belew the npper Terel (121} of the denes
bed (120). TValves {125) for centrelling the veturn aof . ea25alyet
-parﬁiélea to the denss bed and sieaw tines {izﬁ} for fiuidizing
the éeparateﬂ oatalyat partioles may b praviﬁéﬂ 1n tha dip
- Lege {124}, The.vapafauaireacagbn_prpducta Ie&ving the
.aéparaﬁing means lejj Pasﬁ-pvérheﬁd Fhroueh line-[lz?} prd
a may.then'ha pazzed o any-duiﬁ&ﬁle:eqﬁipméﬁﬁ tn effent further

removal of éntrajned'ﬂoiiﬁa and  to résovsr the desired products.

."_In the cetalytiu cracking or . convarsiaﬁ of hyd“ocarbnn the

-?vapnrouﬂ reactiﬂn p“a&ucta are paaae& ﬁo | fraction&tlrg system
t:to ﬁEparatE gaﬁulinﬂ ar mptor 1"uE:“L frcm gaaea and hlghar
_ﬂbciling hyﬂrnnarhnn ebnatituaﬁﬁp.ggj;._: o

s Hemnval DI uataljst partlﬂlﬂa from tha denae phaae o
}:baﬁ {IED} is effEEteﬂ tnraugh tke Huripping aone genarally
ﬁindicated at [128} whiéb e fgrﬂed be“ween the “Anne» wall of
;the am&lﬁ chinﬂrical sEutioﬂ Elﬂ?} and a swailar dtameter
fconuentric vertioally arravgea Eleeve Elzﬂ} which aurrounda
.:;tha aist“ibutiun nlata {115} anﬁ exﬁanﬂﬂ same ﬁ_starca abnva
;5and Alsg bslaw the ﬁaid,ﬁiatributian p‘aten- Eh& upper ord: af

ﬂthe wall memher {1153 ia prefﬂrably seaurea dn hy uelaing e

:ﬁ.%iﬁéz”
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the grid pleve {116) as well ag ths zleeve member {129).
Secured to the bottom of sleeve member {(129) ta & conleal

baffle member (130] for reduelng $he effective volume helow

the inlet shanber (11%). The conleal member (130) is

arranged subptentially squiflatant from the luwar canieal
séotlon {110) of the resetor and 1g provided with a vent hole
{ljljo A steam hleed line (1732) ia provided for supplylrg steam

;Ftha like, to the chamber {133} fnrned betwesn walls {115},
(120} and (130} in ordar'tq pr&vent the accumlation of fine
:catalyﬂt parfleoles in sald ﬁhamﬁérm

Fhe sapular gpace {128} formed betwsen the inner wall

of eylindrical aaation-flbg} anﬂ'tﬁﬁ-cy?inariual sleeve (120]) L
is auhﬂiviﬁad inte & pluralitv gf long and navraw atripping
'zonea or nzlla by means of ra&ial h&fflea {13+} In aooordanoe ?_:.
with the prasent invsntian thase suripplrg zunea-ar cella mre

f“f5ﬂ- axtenﬂﬂﬂ upwarﬁly well abavs she rakimin dan&e had catalyav

_ 1evel in the raacticﬁ zone. Thia MR ne reaﬂily aucompliahe&
i;hy-ex en&ing the sleave (129} gurrnunﬂing tha &1sur*hutar plate
..tllﬁ} upwar&ly the daairaa distance &bava the: ﬂenaa bed oatelyat
J'1av31 {121] auch as ta {13+}¢ LhiE ﬂxtanslon of tre slaeve 11291
?.can hﬂ mada in ona or mnra aaﬂtlcna and it may confnrm oo tha
ahapa nf tha inner walla of tha reaation vegael anﬂ be apaced a

?“% uniform diatanue therﬁfrﬂm as shcwn in Figu ?, ﬂT 2% marf 1f

- desired ‘be- aﬁranged a? ﬁifferant distances -rnm.the innar wall'

by making it nf unifnrm g3 81 anﬂ aﬁapeu 'Iﬁ usuld fur exawple

- hs taperﬁd graﬂually to urnvida a ralattve‘y narruw:atripping g;
gae exit nart 8%, tha tnp nf ahe cella nr that pcr*ian qf the -
x”;nner wﬁll-af;ﬁhs oellgaxﬁen&;ng_ﬁbnye_the denﬁe hed catalyet

e . . . A L L . i
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level pould be flared pulwardly to reducs the gross-seatisnal
area of the stripring cells or flared Inwardly fo increscs the
arogs~aechional area of the gells, The radlal hatfles which
divide the annular apace (128) 1lnto relatively leng and narrow
stripping cellz or soneg are ales exfendsd upwardly ganerally
tn e Sane ﬁaighﬁﬁ ad §he inter wall member {12¢} altheough
any heighﬁﬁ greater than the dende hed Llevel in the stripper
cella will sufflce. Ordinarily the dense bed eatalyast Level
An ths eiripping cells 16 = litfle 1owef than ﬁhe denze hed
cavalyet lewel in the reacﬁcrv

Inlet poartz (135) ape arranged ln the walls (129) at

8 ﬁcint above the dlatribugor plaEE-illE} and belsw the mindmam

denge bed catalyst level for the &iauhavgﬁ Bﬁ'catalyat partlclen

from the dense bed {TQD] ints tha ETrippt ng ﬂaLls, Thne openlngs
or inlet purtﬂ flﬁﬁib whieh EAY be cf ANy dmired ghape are aof

sugh slze aa to produze a prEHBurE drop through tha poré of fram

. abeut 0.2 %o 3. o 1be.’ per 8d . in.' By prcvi&;ng £hle pressurs
'drup thrﬂugh th& inlet ports and axtaﬂﬂing the atriﬁplng peElly
1'faha?a the dense bed catalgat leve1 euhstartially uwnifarm

:E; diatribution of catalyat to the severat celﬁs apd mare urifcrﬂ“'f e,

1Htripplng of the Latalyat can hﬂ Echiﬁvﬂio Thia 1s ﬂue ta ths

. Eucr a3 Eurgaa in the raactar hed lﬂval or faalura ‘nf aupplj nf

Btripping égeﬁt to nne nr mnra strippar oeils.

- fast that the rastriataﬁ ﬂa$a1yst 1nlat pnrtB even out the ' .

fluw af caﬁalyst te the. Btrinﬁsra unﬁar abnormal cgnditicna

Ehs numhar ﬁf haffles ﬁnd accn:ﬂingly the number of

'3 stripping znnes or pelld. Drnviﬂed may - be varieﬂ asg uasired. &

o comme:c;ai.ggih naving an q?erg¢l height af 5; feet from the
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bottonm of the emaller eylindrical aection t§ the center line wof
the syclonge inlet sa3d huving ap Interpal dlenebter at the szld
emaller cylindricgal eestion (109Y of 30 fees, haa been divided
into 4% etripping senes. However, 70 or sven mere Striuping
zones may be provided if desired. Inlets {137) for the supnly
ni' sksam or other siripping agent ars arranged at the baStom
of each of the #tripping cells, ¥The otripplog eells may AT
degirad be preovided with sultasble hatffiss {(I%8) and {193) in
prERr Lo inerease the mixing or contact of the uoflow of
atripeing or purglng ger and the downilowlng svent or
contaminated parilcles as shown in the right hand stripoing
pell of Plg. 7. Although adeduate atripping car: e abtained
in en unbaffled cell such 28 is ahewn it the léft Fand
ptripping eeil of Fig. ¥, particularly if ﬁhe.atripping gas
Jinlet {137) ls provided with & number of ngﬁzlea (140) to
Aigtritute the strippines agent unifsrmly over the arpag-pectlon
of the afrivping «ell, dlan and donut befflas can be orovided
a8 shown in the right haﬁd gtripplng cell of FPig. T.

. The eatalyst pérticles dlacharged Trom fhe atripping
.cﬂlls'flsw downwardly Ln the annular conlosl sectlon {(142)

and are discharged lnto standg;pa_{lhﬁ}:which'lsaﬂs tr a
regeneﬂatar ar the like far revivifying the anpent, sfrippeﬁ
patalysts in Known.m&nnér. ' '
The baffle member {12¢) need rot conform to the

shape of the reactor vessél since othsr forms are equally 1f not

more miitaple. OthHer forma o7 baffles which may be uzed are -

shown in Flé;-%'anﬂ_?ig, ¢, In Fig: B, only & portisn of the
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perforated distribution plate {151} and modified form of
coninal well member (152} are shown, The baffls for pro-
viding weperete cataiyat inlet ports and atrlpping zama out-
laet ports comprizes an upper cylindrical porticn {153) and a
lower, 1nwajhly flared or inverted frusto-conicsl portlon
(154} the snaller portion of which has o dismeter sibatantisl-
- 1y the seme &8s the dismefer of the crlindrical skirt or aleeve
E155j the botiom of the baffle wember beilno mrrargeﬁ in
o nlpééaéruximity e fhe top of the oylindrical sleeve ta form
'ﬁﬁt | the restzieted Anlet port (136). Ax sacwn An thie figure,
A the mpoular atripplnog zode cr'aaption'{lﬁ?] ta subdlviged inte
& plurality of pells bf'msans bf'raﬂial baffles of suhetantixl-
1y the sfue aslght as the cylindrical sléeve_llEB} and the oell o
£IOWE iu.further-ﬁrbviﬁaé witﬁ'b&ffles auch &= Jdonul beffles
_ {358} anﬂ'ﬁiuc bafflgm {15%9] 1n"orﬂer'f0-incrﬁase the contact
?}:5.' of catalyat particlés gnd. utripping ageﬁf Tha form of baffle
o ahawn in Flg. 8 hLas the advantaga crer +he ha“f g of Fig. 7 o
of making cansldaraalx meTe rsactﬂr vulume availmble for '

uaeful work,  The 1imnleaa farm nf b&ffle*Would e dne In=

_ verte& Erusurn—conieal naFFle Elﬂﬂ) shnwn Dartlal_J ln Fig, 9.
“having 1t* 5mallast ﬂiameter uubutantially Fqu&1 tn the 4i--
.anetar nf ‘the cylinﬂricaﬂ slegis” {161) and 1t largpat dieneter !
\: ali*htl; smaller then the ﬂiameuer Df ne shali {102} the
‘. aver&ll langth cf the buffWF being nuffieient Lc thenﬂlthe
o uppen ed@e thereuf abuva the maximum level Eln}} af tha
ﬁenas bed {lﬁﬂ} or Llﬁﬂ} Wall up intJ tne W lute phanss,

_ The operatton ot the app&rauua in meocordance with

tha preaent 1nvention will now bE deauribed 1n donneuLian with i

ry

- gl
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the catalyrlc cracking of hydrocerbons., I sazh getalytic
eraciklng operations the resctant fluld or feed stock comprlse
hydroocarbons such as, zas oll, refluced crude, petroleum oll,
whole erude gnd heavy nephtha in ligquid or vapor form or
parfly 1n 1lguld and -r:re:rtl:f in vapor form, The l:'a,ta.l.:.-at- op
contact particles may comprise acid trested Dentonitle clay,
aynithetie sillea~alumina cr willca-mapresia gels cr pilxtores
bhereef with scetlvators end promoters sauch oxides ae zinﬁ, |
calolumn, theorium, bnron,.zircunium} vanediun, chromium, moly-
Bdenum &nd the llke or any other sultable cracklng catalyad,
The catalyat particles may be of any gesived Form, micrs
sphericél partlclies belng p-rtiaulmrly convernlant. The major
proportion of the c&ua‘yst parbicles awe arﬂinarily trom about
20 %u 200 micwuns & &1amcnar ’

Het sowdered catalgst ¥uol ga a 5ili¢a~&1umina ar
Ellina-nagnesia cracking catalgqp.aupplieﬁ Prom etandpipe
({15) end relstively 5Ea?3 hydrocarben oll sunh*aa, ges oil
supplied thrmugh'the.fead inléﬁ in vaﬁdfiaed ap partiully
l:?apnrized uanditiun a“e paaaed t rcugh inlat lina {14} 1nte

the inlet uhﬁmbcr {1?} at temperatures betwaﬁn E0D ard 1100"F
'p“eferably as atout 9?5°F The cutalyst to oil rELlo may
vaxy cetween about 5 1 and ﬂbﬂit 30 1 by weight ”he mixfures
"of powdered cabal yeb, and hyﬁrucarbon Vapnrs are paﬂaed freom

the inlst chanhar (lT} thrﬂugn ‘the uiatrlbu ion plate or ppid ?

R LY intﬂ “the reabtar Drﬂpar tu 1?‘i:lwn-!4_L--i‘lui’uﬂ.*m&;ﬂ dry ilquid

'simulhting mixture or &ense ned IED}_in the reaction vessel,
Velocity aof the vapurlzﬁd hyhronarbcn m&tari&ia throush the

bed is from asowt 0.6 to 2.0 £3, phr.second and the Genalty

."_*E.l o
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nf tha catalyat im the denss bed (20} veariee from aboet 10 to
) Iba, per ou. 1%,

The vaporous reschlon produsts Iesaving the denze
bad (20} carry alobg emall amounts of the casalvat Tines

forming a dilute phass (22}, The reactinn pwnﬂLeta are dis—

. cherged through the oyalone separaturs {23} for aeparaning

catalyst fines which are returned to the dense bed {20}
threugh cip leg {24) while veporows resciion profucts pass
overhesd throusgh line [25) to suitable resovery or treating
aqulprent,

Puring the cra&king pperation the ocatelyat

particlens become spent by vﬂﬂ deuoaitiﬂr of coke or carbon-

acacues maisrigl' thereon. Tne apent or contamitated catalyas

particlea in fluidized candiﬂlqn and conkslalng sdaortbed apd

ghirained hydrocar2on vapors and gases sre wlthdrawe contlnu=

.ﬂuslﬁ Bhrough the aanular ntriap*ng space (24),  Aa the aﬁent|

eatalyst partlciea ﬂaacsnd thrﬂugh the auripping cEﬂLn they

zfiara contactsd count arcarrently uith steam or othear malseble
L atripping gas aappliea bhrﬂugh line (3? ﬁy-diacharging tie
.fﬁ_catalyat from the- ntrippinw cell tqrougn tha orifice plates
.iE?J 8 subatantﬁal preaau“e arop. 15 Takel aud unlfom Ala=
i.tr*bution and flow of. catalyat ujrough Thz eavar&l cellﬁ 1n
“achlaved and tﬁg dgnger_uf-upflow"qccuring Lo qarry atrippeﬂ
_ _@Iats?-l_:faﬁ. pavtigles ‘r:a{.-;l{c._i_np.:.r .thg.;ag;_'r':se;ﬁé;ﬂ, 1s obvisted. The
. :';iﬁriyﬁﬁa catal3=t paﬁtidlés ﬁ%ﬁé?inic;gﬁé.unnical TRYSIZEVAY
’ [3%? &nﬂ.thaq intn aiéﬂdpiﬁhi{géjzﬁﬁeﬁné:ﬁhey gre di soharged
' Anto a regenerator whéfei%:ﬁhe*épke or oarbenaceous deposits

”-arg.burﬁg&“aff=r&ndefing.fhé{ﬁaﬁalma;_pértlnlea sttable fop

EEET TR .
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recyeling to standplpes {15) &nd thence into She reaction
veseel (1C). Stesm or other mereling pas may be iniroduced
into pasaagevay (38) fhrough lines {41} 1n orier te Tiuidize
the oxtelyst particles, '

Whille Ethe improved atripper srrangement has beep
epecificelly deaciribed in conngection with the calalytic
ergcking of hydrocarbona it is:to be underatood that the Fois B
paratua may be umed for removing woletile watericl froa other
solid conteet pertlcles in piher reactrans such a=s the iB;
hydrﬂgenatiﬂn oi butane ﬁr butylene fractions, aromstizgtlon
of nephiha T%aetinna, etklng of neavy reaiduea. and the like;

" end mleo mey he used genarally in ather reect*nns invnlvlng
contaut i =molld garticlea with gaaeoua ur :&poruua regotants

- Por sxample, the appara?us ‘could alsa be appl*su in tha
treatment of knowr hfﬂrucarbon mat=ria1n auch a8, Ghe oxiﬂa-

.-tion of alcahol ) aldehydes [y aciﬁa or Lo thﬂ ?rena“ation

.o af aﬂh}ﬂrnla hy&ragan ciloride,

1,
L e —— L

~Wh115 tﬂe-bsat known furm of apnaratun has been

_ﬁescrihed Ebuve 1t 15 0 e underatﬂad that thie 1a by way

b 111u1tratiun unly and that various DhEﬂEEH and mu&ificatinna

5-unay be ‘zade wlthout depurting frmw e anirit 5 thia trventlon,

r . . ) . 3 . ¥
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CWhat ia elaimed:

D4, An apparatus Including a oylindrieal vessel for
contacting gaslform wmaterials with flnely divlded sclids adapbed
to he malasained a3z & denze, dry, llguid-simylating fludidized
bed in the lower pertion of sa2ld vesegel, an lnlet chamber in

Ehe bottom portlon of said vessel for the supply of zaaiform
materials and sellds thereto, & elrenlar perforated distribution

plate arranged pubstantlally heorlzontally at the upper portion

of #zld lnlet chamber, s=ld plate belng concentyds with aald

vessel bat of smaller dlaneter, a vertloally dlaposed cylindrlcall
member aurroundlng seld cistrlibuilon plate and exitendlng above .
it, said eylindrical member being spaced from the Lnner wall of
sald vesssl to provide an annular passagsway for the wlthdrawal
of sollds from the denss fluidized bed adapted to bs maintalned
in gxld veszel, radial baffles extending between the lmmer wall
of gald veasel and the ocuber wall uf grld oyliindrlceal mambar
dividing #aid annulsar paseapgewsy into a plurality of long narrow
stripplog sectlons, means for locroduclng a strippldz agent

into the lower portlon of esch of sald atripping sectlons, &
eylindrical beffle member arranged sdjacent Eo the upper snd of
zald sylindrleal memver and extendling uwpwardly above the maximum

levzl of &he denss, dry, liquid-simiiating bed adapted to be

malntained 1o szld veszel, the lover end of sald eyllndrical i
baffle member belng coextenslve wlth th: wpper ént of ssid e-;,rlind—f
rigal member and being unliotmly epaced tberaefrom to orovide & :
raztricted onening from the denﬁezfluidized bed edapted Lo e
malntained in said vessel Into aﬁid arrzlar passﬁgaway, gzild
eylindrical bwaffle mewber comprizlng an invsrted frustoconleal
aechion, fthe smallezt dismeter of which la subetantially the

game ag the dlameter of sald uylindfical member and the largest

dlameter of whiceh 1s & 1little less than the Internal dlanpeter

g




. of smaller diameter, a vertlvally dispomed eylindreal member
| surreunding ssid distridution plate and extending. above 1t, said

. eylindrieal membss heing spaced from the lmner wall of sald vesssl

1 {Cont'd.)] of Baid vessel, and a cylindelcal sectlon provided
on the upper end of said inverced frmato-eonical ssction and of

aubstantially the same dismeter a2 the upper end of sald frusto-

conleal sectlon, the lower and smaller dlameter of =aid baffle
marber being arranged in close proximity to Ehe upper end of i
éaid cylindrlicel mamber ﬁa.pruvide sald rastricted opening fron
the dense Ffluldlzed bed adepted to ke malntained in sald vessel
directly into sald anowlar paﬂsagewiy for the wilthdrawal of
g0lids directly from the dense fluidlezed bed gﬂapted o be
maintalned ingaid vessel infe said annular passagewsy, sald
baffie member belng spaced Irom the trnner wall of the vesasl to
provide an outlet port well above the maxlmum level of fhe dense
fluidized wed adapted to be meintalned iﬁ gaid vegsel {for the
disghargs of stripping agent and strippad-out material released |
in ﬂﬁ?ﬁ annular paspageway, an ouklet for gasifnrmfmabarial in ;
the upper portlon of sald vesgel and an ontlet for solids in Sthe !

lower portlon of said vessel.

) 2. An apparatus Ineluding a eylindriecal vaasel for
cnntactigé gaalform materials with flnely divided sollds adapted
to be maintalned &z a densa, dry, iiquid—simulating fluidlzed
ted in the lower portioin of said'¥é9591, an intet aphamber in the
bottom portlon of sald veasel for the gupply of gaslform materiald
and solide thereto, & circular perforated distrlibution plate
arranged subpstantlally heorizontally at the upﬁer portlon of aaid

inlet chamber, s81d plate belng coneentric with sald wessel but
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2 {font'd.] to provide an annular pagsageway for the wlthdrawal
of pollds frow eald dense fluddized oed adapted to be maintalned
in sald vaséel, radlal baffles sxtending between the inper wall
of #ald vessel and the outer wall of sald cylindrical member
dlviding sald annular passageway into a plurallty of long narrow
BEripping ssctions, means for Introducing a stripping agent

Inte the lower pertion of sach of dald stelpplne seetlons, a

. paffle member arranged adjacent to the upper end of sald

eyiindrieal membar and extending upwardly above the maximam

level of the dense, fluldized bed, sdapted to he maintalned in
gald vessel, the lower ehd of zald bafile membor meling
anaxtensdve with the upper end of sald cyllndrical member and

f Delng unlformiy spaced thepefram to provilde & restrleted openlng

from the dense finidized bted adapbed to e maintalned in sgid

vessel directly Into sald anrilsr pausagsway for wlthdrawal of

#ol1ds directly from the dense fluidized hed adapied to be

| maintained in sald vessel 1nbto sald annular ﬁiﬂaageway, sald

baffle.member vompriaing an inverted fruste-conical metwber, the

smallest diameter. of which is eubztantlally the same 29 tos
Alameter of sald eylindrical member and the largest dlamster of
which 1g 2 1ittle less thﬁn the intermial dismeter of sald vessel,

the lower end of =aid inverted frusto-senlcal member being in

member Lo proﬁida saxld reatrlcted openlng for the withdraﬁal of

g0llds directly from the dense fluidized bed adapted to be
maintained in ssid vessel into gald annular ;aésageway and to
produce a pressure ﬁrmﬁ through aald restricted openling of from
Q.5 to 5.0 lbs. per sguars lnch, sald vaffle member belng spaced
From the laner wall of the vesszel tc provide an outlet port well
gbove the maximum level of the dense Fluidized bed adapted to
lbe maintained 1in said vessal for the dlscharpgs of atripplng agent
| #and stwipped- out material relessed in sald annular PREzLeway,

sufficiently nlese proximity to the uppar end of said eylindrical |
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z, (gont'a,} an outlet [or geslform material in the upper
portion of 2ald vessel.

3. An apparatus including 2 eylindrical veassel for
aontacting zasiform materlals with finsly dlvided =olids adapted
to be maintalned as A& dense, dry, liguid-slmulatling fluidized
bed 1in the lower portlon of said vessel, an lulet chamber 1ln the
botbom portion of said vessel for the supply of pasliform materdlal
and Bollde thereto, & siroular perforated dlatributlon plats
arranged substantially hﬂrizuntalay at the upper portidn of
sald inlet chamber, sald plate belng conceantrldc with s#ld
vagael but of smaller dismeter, a vertleally disposed eylindrleal
memheyr surrounding said distribution plate and extendlng sboves 1t
#ald eylindrical member belns spaced from $he Inner well of sald
veagel to provide an annular passageway LTor the withdrawal of

gollds from said dense {luldized bed adepted To be maintalned in

gald veseel, radlal barflen axterding betwsen the inner wall of

gald veasal and the outer wall of said eylindrical member i
dividing =ald annular paﬁsageway'ihto a plurality of long naprow
gtrlpplng sesctlona, mzans Tor intreducing & stripping agent inte
the lower nortion of sach of aald ztéripping ;actioﬁs, a kailiie
AR R arrangeﬂ adjacent to the wpper emnd of sald oylindrdlozl
member and extending upwardly above the maxlmm level of the
deniae, Tiuidlzed bed adapted to be malntained in sadd vessel,; the
lawer and of paid baffle member being coextensive with ths wpper

and of pald oylindrical member and being unlformly spaced there-

from to provide a restricted opening from the densa fluidized
bed adapted to be.maihtained in ééi& vesssl dirvectly intoe 3ald .
anaular pessageway for the withdrnﬁﬁl of so0llds ﬁiractly Erom

the denne fluldizmed bed adapted €0 be melobained 1n sald veazeld

inte s2aid snmular passageway, ceid baffle member comprlslng of

2 D
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lower and swaller diameter ond of said balffle member being

521038

3. iCont'd.) an 1nverﬁed frusto-conicel section, the smallest
dlameter of whiuh iz substentielly the same as the dlamster of
said cylindriecal mewber and the largesi diameter of which

is allittle less than the intermal dlameier of saild wessel,
and 8 eylipdrical ssotlon provided on the upper end of $he
1nverted frusta-condeal s2etlon and of substantlally the same

dilameter &y gaid vpper end of sald fruasto-condcal peetion, tha

erranged ln suffleliently clofe proximlty to the upper end of the
o3ilndrical member to provilde sald reatrleted openlog into zald
anmlar passagfeway Silving a pressuve drop of about OO Eo 5.0

lbe., per sguare ineh for the wlthdrawal of solida directly from

the dense fluldized bed adapted 50 °be miintained insaid veasel

lnto eaid ennular paEsageway, zaid ﬁaffle nembey being spaced
from bhe innes wall of the vessaliﬁb'provide an cuilev port abovs
the mexlmum level of the denes flﬁidized bad adapted Lo be
maintained in sald vegzel for the discharpe of stripping agent
and stidopped nuﬁ waterlal released in sald anmilar passageway,
&n outlet For gasiform materisl in the upper portlon of said
vessel and an outlet for solida in the lower portlon of azld
vassel. . _ . _ . N

_ 4. An apparatus includlng & cylindrleal vessel for
cuntapting gagiform:matarials gnd finely divided sollds adapbed E
bo be maintginéd.as'a dense, dry, llquid-simulating bed in the - |
lower porsieon of said vessel with a- dilute phage thereabove 1n
the wpper portion of asld veésélé&gﬁﬁiulﬂb;mhambET in the bottom |
portion of sald vessel for the 3qp§iy of pasiform maierdial and
aolids'thareén; a piranlar perfdrifé& distribution plate arranged
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4. (Coms'd.) aubstantlally horizonsally at the upper portlon of
sald 1nlet chamber, & verticzlly disposed oylindrical member
gurroundine sald distrdbuiion plate and extending above 3ald

diztyibutlon plate and apaced from the loner wall of the vesaesl

o provide an anmilar peesageway for the withdrawal of aolld
pariéicles from the dense fiuldlzed bed adapbed to be malntalned
in eald vessel, a melbtlplieity of spaceod inlet llnes arrangad

entriely around safld wvessel for Introduclng stilpping zaas Into

tha lower peorticon of mald annular passageway at a miléiplielty
of spaced points entlrely around sald annular paBsageway, an

ennular baffle mewber {orming an sxtensicon of the upper and of

sald aylindrical memher and extending upwardly avove the maxlmum |

lzvel of +the denas, dry, liguld-simmlating bed adapted to he

‘ malntalned 1n ssld veasel, szld syllndrical membar abeve safd

dlstribution plate seing provided with a multiplleity of spaced
resbprloted opendlngo arrangad entirely arcund sald members and
leading from the dense fluldlzed bed adapted to be maintained
in sald vessel directly into Bald annular passageway for the
witndrewel of sollds directly from the dense bed adapted to be
malntalned 1n'$aid_véssel tnto said snpular pRBEgRgeway, sald
reatric?ed ovpenings being of =uch elza to sffect & substantial
preﬂsureldrog'fpum the denge fluldizéd bed aﬂapted.tu be
paintained in said veasel Inéo g8ld ammlar paséagemay, nadd

ammular baffle member belnz spaced from the ilmner walil of the

vegeel to provide an opbtlet port discharging into the dilute chasy

in the upper_ﬁortlon of sald ves#el above the maximam level of
eald denge fluidized bad adapted to be maintained in.said vegsel

for the discharge of stripplne gaz and atripped-out materlal

releazed in said anmalar passageway, an oablet for geslform

materiala in tha wpper portion of sald vessel and an outlet for

sclids in the lower portlon of 2ald veszaesl.
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" lower portlon of =aid vessel with a dilute phase thersabove din

'entiraly around said annular passaﬁew&g, & vaffle membsr arrangad

a-restrictéd opening leading from the dense fluidized bed adapted

581055

5. An spparabus according to elaim % wherein sald
annular passagoway ls provided with vertically spaced, herlizontally
extending tafflse to lmprove sonvactlng between Bhe so:_Lids ana
stripping gas theraln,

4-;? 6. An apperaiue ineluding a eylindrical vesssl foo

contactiné gasiform materials and finsly divided aoldds adapted

to be meintalpned as a denes, dry, JMaosld-simulsting bed in the

the upper porticm of sald wegsel, an inlet chamber in the bottom
porticn of #aid vessel for the supply of gasiform matsrlal and

solids thereto, a clreular perforated distribution plate arranged

substantlally horiszontally at the upper portion of =aid inlet
chamber, a vertically disposed cyliﬁdr-ical temnbel Surrounding sain:i
ddgtribusion plate and extending above sald distributlon plats E
and apeced from the inner wall of the ¥essel Lo provide an |
wrmular peassageway for the withdrawal of solid partleles from
the dense fiuidlzed ved adapfed to be malntained in sald vessel,
a multipllelty of epaced inlet llnes arranged enfirely arcund
sald vessel for lutroducing stripplng gas inte the lower portion
of 3aid anmular pasSggeway =2t & multlplicity of spaced polnts

adjacent to and exbending above tha upper end of =aid eylindrieal
member avid eﬁﬁending upwardly above the maximum level of the
denae fluidiﬁ:'ed.. bad adapted to be ma._i_nta.ineﬂ in sald vessel, the
lower end of éaid B;ff;e menper belng substantlally unlfvrmiy

apacéﬂ from the upper end of sa2id esyllndrical member to provide

to pe maintained in sald wvassel directly dnto sald annular

passageway for the wlthdrawal eof sm;ids directly from the dense

bed adapted to De maintained in sald vessel inta seid annular
paSHageway , ' .
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6. (Cont'd.) =aid restricted apeﬁing being of such slzs to i
pffast a subastantial pressure drop from the de2nee fluidized bed
adapted o be maintalned in sald vessel ints said annular
papzageway, =2ald baffle member being spaced from the lmmer wall
of the veasel to provide an oublet port dlascharging 1ﬁtu the

dilute phass 1ln the upper portion of said vesssl above the

mexlimum lewel of =aild denze flutdlzed bed sdepted to be malntalned

1n seld vessel for the discharge of strlpping agent and stripped-
out materlal releazed in said anouler paesazeway, &n cutled for
gralform materdals in the woper portlon of sald vespel and an

outlet for sollde in the lower portion of sgaid veasel.

T. An apparatus Inciudlng a cylindrical veszel for i
conbacsting gasiform materdals with finsly divided =sollda adanted 5
to be malntainsd ap a dense{_dry,'iiquid-ﬂlmulating fluidized bed
in thE'lﬂwer.partion of sald vessel. an imlet chamber in %he
bottom portlen théreuf for the suﬁﬁly of pgrzlform materdals and
sclide thereto, & olroular perforétéd glatributlon plate a.r'rangedE

aubatantially hordzontally at the upper portion of sald iniet

shanber, sald plate Eaing concentrle with gaid vess=el kub of

Ismaller dlameter, baffl# means ineluding a vertleally disposed.

cylindrical'member surrounding seld distzributlon plate and :
extending akove sai& diptribution plate, zald cvlindrical member
peing spaoed From the inner wall of sald vessel to provide an

annulay passagewaﬁ_fﬁr the withdvawal of solids from the X
finidized bed adapted to be maintained in sald vessel, =aid
balfla msans.also 1nn1ﬁﬁ;ﬁg an upper anmilur baffls portion
formiry an extencslon of the uﬁpeﬁ:éﬂﬁ of aald cylindrilcal memoer f

and extending upwardly 1o said vessel above the maxlmum level of

the dense, dry, liquid-zlmlating bed adapted to be maintained
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; 7, [(centid,) 1n s2ld veasel, sald baffle means belng providad

581058

with & multiplicity of spaced restrdoted opening arranged in a
tlrela ent%ibly ground said bafile meanz above sald perivoratzd
dletribution plate ut below the mlaimom level of the dense
fluldlzed bed adapied to be maintalned in sald vessel and
leadlng from the densé fluldized bed adapted To be malntained
1n saild vedzel dlrectly into sadd anomlar peasagews)y for the
withdrawal of eollds dirsctly from the danse fluidized ved

ﬂdapted to be- maintalned in zald vesael 1ntp*said annutar

5 passageway, gald restricted mpeningﬂ nalng af smeh size to

produca 2 subatantial prsaﬂure ﬂrap through =aid cpenlngs, =
multiplimty of apasad inlet lines arranged entrdely arcund said
cylindriual vessel for introducing stripping gx3 at a multipliscity
gf spaced polnte Into the lawer pcrtiun of sald annular pAazEACEWA)
the ﬁpp@r end of sald annular bafflé'pﬁrtion being spaced £rom
the inner wall of #zid vessel e provide an ouflet port above
the maxlmun level of the dense fluldlzed bed adapied U0 be
talntainsd 1n sald veaszel for the dizcharge of stripping agent
and atripped out_material relessed ln Zald anntlar passzgoviay,
an outlet for gas;{urm materlial in the upper purtién of gald
vrengel and a&n 6utlet for solids in the lower perticn of sald
Teggel.

5. &n apparatus according te clalm T whereln sadd
anrmisT space 13 provided with verfically spaced, horizerally
extending baffles to Laprove cont#ﬁting batwWwesn the solids

wnd atrlpping gas therein,
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9, L process for conbackbing gageoums Fluid and Linely

divided selids walch comprlses suppiying gesecus finlc amnd

| finely dividsd sollds to 2 eylinderleal wesasl, conﬁrolling the
il velontty of the geseous fluld passlng upwardly through said
veagel to form @ dense, fluldized, 1lguld-simulating ted of
sollds in the lower yporblon of serld wvaszsl with & dllute phase

thereabove, removling gaseous fluid swbztantlally fwee from solld

partlcles from the dliute phase 1In the upper portlon of sald

vessel, withdrewlng solid particles as a multdplicty of 2eparate

S =S TR

{ mtreams dirsetly from said denze flildized zolidu bed 2t spaced

polnts entipely aroung the periphery thersof and below the uppar
level theraoi snd nagsing the withdravn solld partieles #a a |
i multiplicty of streams into the lptermediate portiﬁn of &

i | sonfined anmular stripplng wons surreundlng sald dense fluldlzed

bed of sollds ant at a reglon above the logus of intreductlon of

fonET et

casaous stripping fiuild hereinafter veferred ¢o, causlng each of

sald streams o tale a substantlzll pressure drop during passage

21k e ki)

of tne streame fvom the denge fluldized bed into said annular

gfripplog song yhereby'equalizing'thé Plow of solidas from said :

densgs flildlzed ped Into sald anmlar stripping #one, contacting

e

meoco 1 aolids in saiﬂ_annﬂlér'atripping zong with upflowing gasecus i

gtripping fluid introduced &b A muifiplicity of points into the i
. lowar portion'df naid annular striﬁpiﬁg zone, Pald multipliedty
cf polnts being'arringed 10 spaced relation entdirely arcound saild

anmular atripping zoné, dizscharging selids from the bottom of

sald anmular stripping zone inte & collecting zone at the bothom
o1 said #easel and withdrawlng atrippeﬁ solids from said eclliecting
zoﬁe and passing gasecus tTipping fluld and stripped out meterdal
N I tﬁa upper vortion of said ammlar gtripplng zome directly

inte said 4ilute phase above ¢he lsvel of the denae fiuldlzed Brad

4 3 . -
iﬁ . 3 of snlids in sald vessel for removal from the upper portion of
I v

E. L 1 said vessel.
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10, An apparatus including a oylindrleal wvesssl for
contacting gaalform materials and finely dlvided dolids adaphad

to be maintwined ag z dense, dry, liguid-simuylating bed in the

LI S

lower portion of said vessel with & dliubte phase thereabove in

: the upper portlon of said vessel, an inlet chamber ln the Bottom
! portlon of sald vessel for bhe supply of mzeslfcrm material and

5 2ellds thereto, & olrewlar pepforeied distributlon plaie arranesd
substantlally hordizontally af the upper portion of =zald inlat
chamber, & vertlecally dlspoded oylindricsl member surroundlng

gald dlstributlon plake and extending above sald dlstelbutleon
plate and spaced from the lnmer well of the vesssl to provide an
anmuiar pessageway for the withdrawal of #0lld particles from the
denae Tinldized hed aﬂaﬁted 0 be mainteinsd in aald veaael,

radial baliles extenﬂing batween the inner well of sald vessel and|

the outer wall of sald aylindrical nember for subdividing sald
anrmlay paasag&way inko long nerrow atripplng sectionn, 2
waltlplicity ﬂf spaced Inlet lines ‘arvanged argund sald vessel

for insrodusing stripping gas iﬁt&'%ﬁs lowsr portion of each

stripplng section, an annular baffle member forming an a2xbenslon
of the- uppar and af sald- eylindrical member and extEnding
upwardly above ﬁhﬂ maximum 1eva1 oi the dengs, dry, 1iquid-

gimulating bed adapted to ha maintained in gald wveseel, the
.Junqtion of the téwer.end of sald.baffle membesr and the upper
end of aaid.qyiiﬁdricaiumﬂmhér belng provided with 2 pluralifg ¥
pf apased raéﬁf;cﬁéﬁ opanings arrangéd around sald menbers and
leaﬁing from}tha_daﬁsé;f;uidized béd sdapiad o be malntaloed

in 2ald vessel dirébt1y.inﬁo"saidiaﬁﬁular passageway for the

withdrawal.bf-Bdlids-d;ractly-frum'the densa bed adapted to be

maintained in}giig'yéésél-intb saiqminnnlar passageway, aaid

regatrlicted bpaﬁingﬂ belng of such siée ta effect a subsbantial
preagurs. drop frem the denge fluldized bed adapited to he

.matnfainted in seld vessel into swid annmilar passEgeway, sald




- ':_’

i wall of the vemasl ©to provids an outlet porl discharzing into the

521058

10, {Cont'd.) annular baffle member oeing spaced from the irmer

dilute phase In the uwpper portlon of said vesmsel above the
maxlmum level of Bgld dense fluidized bed adapted to be maintalned
in said vegsel for the discharge of atripping gas and sb-lpped-
out material relsaesed in 2aid annular paseageway, an cutlet for
gasiform meterlals in the upper portlen of sald vessel and ap

outlet for aclids in the lewer portion of amid veassesl.
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11. &An appavatus lnelading a cylindrical veesel foo
contzetling gasifora materials with finely d¢ividsd solids adapbad
to be malntained as a dense, dry, ilguid-simmlating Tinidized
bed in the lower porilon of sald veszel, an inlet chamber 1n the
bottom portion thersof for the supply of zasiform materlals and
gollda thereato, & circulsr perforated distribublon plate arranged
subabantially horlzontally at the upper portlon of aaid iniet .
chamber, sald plate belng concentric with azid vessal but of
amaller diameber, baffls means Insluding vertleally disposed
sylindprical member surreunding sald distributlon plate sad

extendling abpove sald distribublon plate, sald eylindrical member

being spaced from the loner wall of asld vesszal to provide an
anrmlar passageway for the withdrﬁwal of golida from the
Fluldized bed adapted to be maintained 1n sald veapel , #ald
weffle means a4lsc inclnding an upper’ baffle member forming an
axtension of the upper end of sald eylindrical memter and
extending upwerdly in zaid VEEaeléﬁove the marximm level of the
dense, dry, liguid-slimlafing bed adapted to be malntalned In
said vessel, sald baffie means beingorovided with & multlpllelty

nf pestrleted openings arranged around eaid vessel above sald

perforated dilstributdon piate hut below the mindman level of the

denge finldlzed bad adapted o he meintailned in 2aid veassl and
teadlng from the dense Fluldized bed adapted to be mainfalined
1nﬂaid vepsel directly into said aﬁnular passégeway Por the
withdrawal of sulidé directly Trom the dense fluldlized bed
adapted o be malnteined 1n sald vessel Into said annular

passageway, =aid restricted openings being of such size o produe

L4
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11, f(Oomt'd.] a substantial pressure drop through sald
spemings, sald arnular paesagewsy being provided with radial
haffles for sgpdlvidipne sald annular passagewsy into iong nerrow
stripplng ssetlonas, a smultiplielty of indset lines arrangsd around
#ald eylindericel vessel For spaducing strlpplng gas Into she
lower porklon of esach of asald gxripping sectlons, the upper end
of 3ald baffle member being spaced from the inner wall of sald
yease: ko provide an outled port above the saximum level of the
denge fluildized bed adepted to be malntained in sald vegzel for
the dizcharge of abtripplng agent snd stripped ocut materdal
relzased 1n sald annuler apxssageway, an out oublet for zaalform
materlal in the upper pertlon of aald véaael and an outlet for

solide in the iower portion of azid vesasl.
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{ minirum level of the denss fluidized bed of golids adapted bo be
| maintained in said vessel for the discharge of solids directly

|- from the dense fluldized bed adapted to be maintainsd in sald

. of inletfpartsfarranged sutlreiy around sald vertieal slefve and.

:above sgid horizontally arranged perforgted member bub below the

| porbe to effect substantlal maiform distribution of the sclids

521055

Ve

r o128, An apparatue of the character deacribed Ineluding

] vsss&l.adapted to contain B flaidized bed of 20lid partlclee

and For contacting gasecups Fluld and finely dlvided soidid |
rartieles and ha%ing a top outlet for gassous flold and a bottom i
outlet for solld partlicles, an inlet chamber in the bottom portioﬂ
of sald wessel for the supply of gaseous fiuid and fineiy divided%
gollds to ssid vessél, g horlzontally arranged verforated memben i
at the apper portlon of zatd iniet chamber, sald perforated i
member heing concenbric with sald veapel and of swaller diamater,;
a vertlcally dispossd sleeve extending above =zld perfﬂfated ;
member and sepured to the periphery thersef, said sleeve extendlng
e substantial distance upwar2ly 1n pald veazsel above the meximuam :
ievel of the denze fluldlzed bad of polld particlea adapled to he !
maintatned in =ald vessel and belfg spaced from the inner wall of
aaid vesgel to provide an annular svace for the withdrawal of
gollde, & Eultiplipitﬁ of radial baffles of substantially Ehe_a&me
height rs seld sleave and arranged befwezen the outer wall of sald
sleave and the imner wall of paid vessel for dlviding sald
annulaﬁ gpace. 1nko 8 muitiplicity of slongated narrow paréllel

cells, sald vertical sleeve being provided with & multlplielty

vegsel into oach of'saiﬂ galls, each of paid inlet ports belng

of auch size to produce @ gubatantial prea?ure drop through the

to eaeh of sald cells, means for introduclng a etripping agent

4
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imto the lewer portion of each of sald cella below the locus of

szld inlet poris whereby s0lld vartlcles passing down through

gald cells gre stripoed of volatlle materdal by the upfleowlng

e

e

! atripping agent and the stripplng agent and stripred-out material

are conducted by =ach of sald ecells into the apper porticoh of

anid vessel above the maximum level of the fIwldlzed bed of

' aolid gartiﬁlea adapted to be maintained in sald vessel,| the
botbom of sald ecells cammnlcating with azid boftom ocutlet 1n

| patd vessel for removal of sclid partisles from paid vessel.

13, An apparatus aceording to elaim 12 whereli
baffle meens are vrovided in each of sald csllé for lnecreasing
the contactlng hetween the upflowlng stripping agent and the
downflowing solids in each of zaid cells.

L 14. Apparabus as defined in claim 12 wherein the

| Glmensions of said inlet ports tn szid eleeve are such as to
| pro@uce @ pressuve drop through sald borts of from 0.2 to 3.0
1bs. per a¢. ineh, -

15. Avparatus as defined in olaim 13 whersin the
dimenelons of zald inlet vorte in sald aleeve are such z= o
produce a presaure drop through the ports of from 0.2 to 3.0

Libs, per 8d. inch,
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16, An apraratas of the character deacribed incloding
a wvassel, an inlet chamber in thes hotiom portion therecf for the
stapply of gazifornm fluwid and finely divided solids to sald veapel,
gn outlet for pasiform f1uld 1in the apper part of sald weesel,
an ontlet for solids In the bobiom portion of said vemesl, a
hordizontally arranged perforabed member a2t the upper porilem of
said inlet chambar, said perforated member belng concentrle wlth

s8ald vesgel and of amaller dlameter, a verdically dlsposed slasve

extending sbove sald perforated memiber and secured to the perdphery

theraof, aaid sleeve being spaced from the inner wall of sald

vesael o yreavide an annular ppace for the withdrawal of aolids,
radial »alffles amngad between the owuter wall of sald slesve anfl..
tha imner wall of zald vessel for dividing gald amnuliar dapace 1ntn
g2 plurallty of long narrow ﬂtrippiﬁé zella, mezna for introducing
s stripping agent into the lower portion and substantially
wmAformly over the sntire crosﬁ-sécticn of esch of mald cells, i
an orifice plate horlizontally arrenesd in the botfom portion
of each oi' the éaid sfripping eells balow patd means for
intreoducing the strigping agent, gald orifiee plate belng
conatructed to producé & substentizl pressure drep scrosa sald
orifice to éanfrol the Flow of solida through the eells imbo
ithe bottem oublet for polids. '

| 17. An apparatua according to claim 16 wherein each
of 8ald ¢ells 1s provided with baff;e”meana o increase contacting

between the sclids and the =iripping egent in eaid cells,
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18, An apparatus of the character dsseribed including

A : a vepsel, an Inlet chamber in the lower portion of sald vesael

| forr the supply of gasiform fluwid and finely divided aolids to

| s21d vessel, an outlet for gasiform fluld in the upper part of

sald vesssl, a horizontelly arvanged pertorated member 8t the

I

F‘ : | upper portion of said Inlst chamber for dletrloutling the gasiform
I fiutd and finely aivided solids to the vessel, a oylindrical sleev:
y surrouading sald intet” chamber, sﬁiﬁ gleeve baling spaced from the

: inner wall of said vemsel to provide an emnular space for the

withdrawsl of soclids from the vesdel, radlal baffles arranged

‘betwean the ouber wall of sald eylindrical sleeve and the inner

wall of said vessel for dividing sald annular space into a

Eplurality-pf long narrow gtripping cells, means for introduclng

e stripping gas inbo the lower porticn of each of sald cells, a

chamber at the bottom of sald vessel.for recelving the solids

alschsrged from the bobttom of sald esells, an outlet line for the

P T fand

discharge of solids econnectad te sald last named chawber and an

o .

i corifice vlate horizontatly arranged 1n the bottom portlon of each
. . ) . .

E. Lof said cells below said means for Introduclng stripping agent,

i : :

'aaid apifice plate being conatrueted to produce a subatantial

1 pressure, drop across sald crifice td contrel fhe flow of solids

through setd cells into sald bottom chamber,

an
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