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*166166' WD 2008/ 076692 PCT/ US2007/ 086977 SCREENLESS
“mﬂwymmwmﬁm EACTOR BACKGROUND OF THE | NVENTI ON [ 0001]
on relates to the field of fluid particle
cont af q% and to an apparatus for contacting fluids and
paFFTc es. Mre specifically, this invention relates
t woaomspwierrg bed of 5 particles with a crosBET/UMM7I986977
fluid. [00021 A wide variety of processes use radia
flow reactors to provide for contact between a fluid
and a solid. The solid usually conprises a catalytic
mat eri al on whi SERERNLESSMOVINGBED REACT@R m a pr oduct ,
or an adsorbent for selectively renoving a conponent
fromthe fluid. BRAEKGRIAINESBETHEMNGENTIGRNGE Of
processes, including hydrocarbon conversion, gas
treatnment, and 10 adsorp tlongéor separ.ati on.

[09811a) FThinivsnbge telies toihe field aER e parldle %‘lﬁ‘&‘ﬁt%“ﬁéft alﬁlfearaws for

ESRRtiY IR nd@ParBU e gﬁe&ﬂ@aﬂly I'tRis irvBdlioh Pdtesth 8 iR vAL Bed of
annul ar. di stri buti on and col |l ecti on devi ces. The

patsleseathragrosgfleving i on  and col I ection i ncorporate

Pmrns] tyR ew&fvaﬁag BEAEL sseiisk 24t 11V CeabtoFsREHB WIS Fbk f:(ﬂ{t%@t beBween
yst or adsorbent beds in place

p Gpid &P‘bﬁ w@gu hhe swbd eaugléyrqowmeé A cHplyif eyl en yhish the ﬂgldi@cts

RUbHALFro@lct, bhsh Jd@&%n@for sdMcti AP RMBEINg a @Jiﬁjpoh&lt 3l thd idd. €The
radial flow through the reactor bed. screen can

POCeSSERT 2 BN Pragesses. igsludingipidrasaben ‘foave;r%tr g8 traimeAeand

ng%gm1§p§,ﬁmﬁgying bed, the screen or nmesh provides
barrier Fo pr event the | oss of solid catalyst

Mpih c| RagliahApy eeaglors@us qapstruptedisugh thet the espsteridenmntlpistructure

Qfﬁghat e a§é:a[nﬁ§l§r Jlﬁl%ﬂtl[)ﬁ snd BBLctibDevited. eheldb¥icad fdrQAtrtdition
flurd through are sufficiently small to prevent the

ansl cdolectiproinrdrpesoli pneypens scredned Sifaese The Sagenetl surfpcslis/tor holding
gzﬁalﬁf%rtaldgrﬁeﬁt B¥d€i %‘#‘ﬂg gndatt)r :Inhﬁ% ﬁQ&bdlmtlt)h QFY)rIEJs]\ErQ e the

€ appar at us an renoved

pa@sq of ghetrpacton,pin adsorbey; anstie dacilitatetadiploiny féroualaﬂle preston hed. The
t:!mqg a%esfl leﬂh&i Wik Gl ot‘x{}%a‘t"&{aﬁ l)y asﬁuncheggﬁtes %P@Hlohﬁ%bed the

pre era y constructed o a non-reactiv mat er |
paneen eringshypravivlss & bareerio preveahthe anﬁ@fﬁgl@t@tab@mﬂw@amleﬁlomng

tﬁﬁ?&%&? gl‘}’ﬁl' L 8Lk, ﬁ@?a@a‘(ﬁé@rbﬁ&at%gg ﬁ?@aﬂ‘&hﬁ ﬂx‘hﬁ Bfdugh

e Ccorrode screen or he screens o
are stfEsientiysvhal] t» olent thewolid omiflpwingpenoss the sseeen Bdlidigatalyst
BRI AL, DR AR ALG 1 P bl,
phdrmasmg thoughrescrenados cr@mswﬁ thatpsmeits tbc flew pEfyid oves thd catalyst.
ji‘ﬁ)el sgregr?lts %lre\fesrgblybc%%gtrdc{éd 84’ £ rea%{wef x%tertl %ut in reality the screen often
undergoes some reaction through corrosion, and over time problems arise from the corroded
screen or mesh.
[0004] The screens or meshes used to hold the catalyst particles within a bed are sized to
have apertures sufficiently small that the particles cannot pass thfough. A significant problem
is the corrosion of meshes or screens used to hold catalyst beds in place, or for the
distribﬁtion of reactants through a reactor bed. Reactions can take place that cause a buildup
of material on the screens which in turn plugs holes in the screen. Corrosion can also plug

apertures to a screen or mesh. This creates dead volumes where fluid does not flow, and there
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di stribution of reactants through a reactor bed.
Reactions can take place that cause a buil dup of

mat erial on the screens which in turn plugs holes in
the screen. Corrosion can also plug 30 apertures to a

- screen or nesh. This creates dead vol unes where fluid

dweszomotssdl ow, and there 1111111111111111!'pcT/US2007/086977
1111111113222 222 0 0 1Y 01 1Y *@&0000 I * WO _
2008/ 076692 PCT/ US2007/ 086977 is poor or no
fluid-solid contact, and subsequently a | oss of

iepdar ot mnfoyd- s'mld\mithct asd whsdgechtly 6 BlsabfiesticientOds vasli a0 agan

t rt wh I
SR, SoBEH SRR SR b S B oo
duhef thd datad/staﬁd witt tHe@Riid 4n@ bk vet 1P R PRI Ess hd&%ﬁﬁ’@éo@@ TRiIStS.

r od una tabI | osses of cat al and
AR sB e B 0 G iR e g e g e need 1 add
addidbrial malehp caMetip cat al yst. [ 00051 The desi gn of

0 0. overcone these limtati.ons can save
[Qﬁgﬁl f ﬁ@%\%ﬁs’lgﬁ} %ﬁacmﬂ%'\%i’?“f?glefﬁifﬁe F’é‘ﬁ’ﬁ?’i%a‘hﬁ&e wenificarlyogss
dobvniirad fat i¢pdirs anhinGht 1o oficatilydh) whick BRligh@Ent 1&1fofma ost of
cost opﬁqpfgces& ng hydrocar bons. SUI\/I\/AR

°1%00061 New reactor designs can

accommdate existing reactors, such that during
upgr ades of equi pSMMMARYleFﬂ‘eI&dNUENmmer nal s can be
repl aced when a new rel oad of catalyst is provi ded.

to | . I ,ow, ng thr act or
OB N A R0 Rih R S on L Mol RGO Wb Bl AR
upgrades ofsghipngnt baleagarinictnals nﬂt&vépﬁge@whﬂmw&eldﬁof Raalyst is

pHQ' e8! ﬁeact-gf}%ség ?S{tgg st f] éd{ % Hn%u hﬁl%lré'lagt%fc’wghe ¢ flu g &ontactmg the

|ndr|ca pertures
cathlgst edmprispdrerostet tydindrical pmrteron amdnglapémrres@éﬁnerddhdrﬁﬁl The reactor

fl?‘ﬁﬂ%; 1&1&’.1%0 : O@é c?lrl{d?igaq 83:{ Lgr% hé;:lwx(rzlongllg:negturgtezg_:l Idég é}n%a{flgregl wHere the
immet @dpumwmrummﬂenm@maageﬂsm a caberfiricomaninérand ¢im aThreidal
éaﬁgﬁlgt dfeﬁn fsld 1cle reten%l ug(ﬁume wEer ?a S ég/anglaa él?rrgm djjga}/efl%or

Uvers havi ng
ﬁn‘ther iociudes a plyaraihtyohf ltaraﬂal}yahdpbd oum loqu:e hmﬂg&rleziding\hﬁgéafﬁxed to

a bove t he
tl’g%é% rllg(gr 1c9fnpa?h1é)n gﬁ (S ou eé UV%‘%}{;E‘VE gfz:a%% ?({)gF F@I%CCP ﬁ ﬁ@o%tlon
abcrva theiapaytueed gethe mltercdlu’rdglca:l uviivha, dnd%lrdﬂhig@dgefwteﬁahg t®drvard

reacto furt ncl.udes a.
B Rk Pyt s Skl ol Py
s}macmnmen hmm:rk wﬂnenchhmer logved hinerepc 18glirgagge Afitddethe me;t he
titi on at iti

r osi t1on above .
°%16§ L petiom €4 eon R et ncip Bier ey i Rel iion. The
inner louvers have a trailing edge that extends downward into the particle retention volume of
the reactor.

[0007] Other objects, advantages and applications of the present invention will become

apparent to those skilled in the art from the following detailed description and drawings.

DETAILED DESCRIPTION OF THE INVENTION

10008] . Figure 1 is a first embodiment of the invention;

[0009] Figure 2 is an annular configuration of the first embodiment of the invention; and
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i nner louvers have a trailing edge that extends
downward into the particle retention volune of the
reactor. 25 100071 O her objects, advantages and
applications of the present invention will becone
apparent to those skilled in the art fromthe

f wiol2aogiorsgozdet ai | ed descri ption and drawi ngspcT/i2dclosdeDd
DESCRI PTI ON OF THE | NVENTI ON [ 0008] Figure 1 is a
first enbodi ment of the invention; [00091 Figure 2 is
an annul ar configuration of the first enbodi nent of
0OB] i N\Rigukd 30i8 a st ann@ar\dBh (fA860of @@ ention.

B S 0 L o0 S e SRR M

dofrdgiad inGiaély @rts: substmtislagidatat Edreworn padicty @d brtipRitef miterial

cr.acki oh have indi cated corrosio nlikely to be
%‘E}b%stcﬁ cglil upsgﬁadn ?ﬁgi ree%q:lagsgeaq{atﬁc{] seymatenials present significant

Jofregonpdand dsubielg pdbRnk &Jr theStictdr.as coke fron1upstrean1of

tor r ener.at.ed. . These mat rlals rese
P g o R o o8 ST EIEG) o1HE Mg pkgeactor
T0edfiphides a iﬁﬂ&l@ﬂetdnﬂorﬁﬂﬂumefﬁﬁhd chftalyshpamdnesmw ddRmasrd
[ t he novi ng bed reactor

ho in Fi ur 1,
t@@ﬁ#ﬂ ‘P%@gct%f ;ﬁ{*? pprgse patigly fﬁtf'aﬂowl‘aﬁeels Iifd\}\%%ﬁs@"bbe drejregion
WikeHoy s batdye pdrﬁdl&&erfl}bdﬂé&ilﬂféym\@frﬂg tHe lpEdREkg s R ataBy G0

10. The phrase particle retention volunme is used to

ta@g%fk%@a%t?femdé@% Meanifpolinit &5 ey te.ategiop whers Shercpialyggesides

WigHoROheMing. Yhe Raktehe1 008 mbfOuptdf 8t 14O $SactoPBed bR 18 hét ¥ih
flows 10 throuqh the reactor, and is not neant

EcHAr bed ynds 10 bavat dogstens sl aprticlh i<t 1647ed atdeas) %ﬁolrdegnm?@uﬂet

08l tTROkACtHAN0IhAga f1UiB fhidt @AGhR s cberddby il UD whfch plevér@Astid
one reactor bed unit 12 where each reactor bed unit

ppgticles fromythe rgactar 18 ptingdhioyehythe flvid frdet pparigges 26, Thepangd 22

dxBA&Lin® AR paficiedetBrRioh vElufe AhnlaBile b&&eenTbeaIﬂ%@CJe@fees]{g)m
has a fluid inlet 20, that is covered é a panel

wgricalh Thedlnisfloavs dugp the reastar 14 2l @erossithsragtis heéarectfmts aﬁmd

bty NGhd RERHBBG flier of ik éﬂaﬁ’ed' th bt @P ﬁswg 85lidArticltO® a solid
panel 22 15 extends into the particle retention vol une

patticlerputiei d B ef heunieEh Typicallydtheovil egribedartedomall, grea qopigally.
shilRd tégwndat tﬂe%ﬁoﬂl B Qe reaaorrb%@a&pfz J:Qa ,ﬁé}@kaag; RS2 WRE have an

particle and exits a outl et 24. The reactor
ageld ergaiet th@z245| dggrswérp@uhqr@omlr éVthS emh@lmr@mmuw rgultiple units

IQa;.{aEﬁeg|11?§m5r91e@su§9{hhfjthe ctlé &Jtl@t l%l‘H:o 3 Qltuttl f ﬂlf’erBaI‘tlcle
d Wia

Typitcally, this w ental or a
1&19‘r11|6d%1{1 loyver wihita Héel flpid gmlcirio cait comwesempmmm loﬂurﬁ lsemmgaication

\Qﬁlqréjx%cttor:l‘ged (QQ%: F@&?%&Mlstun rr‘(@llhlthevigahéls WEeré?_{l}l él%nnels

angl e greatetr t egrees rom hor'i zon
agih Gdidrremmuniagtiop avitb thiegreacron Feied thireiglyaimsifold or other means. The

fluid flows up through the reactor bed 14 and out the fluid outlet 24. The depth of the
contacting zone, D, should be greater than 0.5 times the width, W, of the contacting zone.
This is to promote gooa distribution of the fluid through the solid particle bed for good
contacting of the fluid with catalyst within the bed.

[0013] In a variation of this embodiment, the reactor 10 can have an annular
configuration, as shown in Figure 2. With an annular configuration, the reactor 10 comprises

an external cylindrical partition 26 and an inner cylindrical partition, or centerpipe, 30. The
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12 stacked in a manner such that the particle outlet

18 froman upper unit 12 is the particle inlet 16 to

a lower unit. The fluid inlet 20 can conprise

apertures in fluid communication wth the reactor

feed, or can conprise channels underneath t he panels
2donhRlhdes2ne channels are in fluid conmuni gegiQu70kdF
the reactor feed through a manifold or other neans.

The 25 fluid flows up through the reactor bed 14 and
out the fluid outlet 24. The depth of the contacting
s};@&a}m@en 1B exttrelalRlidHeA batitis i@ the chrtdiFipe SM&bsdhdparticle

of the contacting zone. This is to @Fom)te goo

Hreg'eqn. lrmedi f%rfhotdmg Spliq gagplyshragisism thahidovs rquah fhs rearter. gThe

ReSor 10 koBRRes a daaan@@r jeRGor®kd L@ 15 bhilicH aMiahili & 38Ab¥sthat hold
within the be 00131 In a variation of this

BepRlidicaalyit partiples ‘Péé%aPTSF beflg Inpthe anpylaeconfigwption the reagior unit

&sef l|89:|d{r1§1tlde9fiﬂo AfulSNOWersi30a, B l'Kx?lnger aliiufid? 1RV erdR R HAsAeading
configuration, the reactor 10 co i ses _an external

edge pffed te the cpRiPPIPE PO# apgsitionpbaye 4 Hitiboutiet 34 Rhe lpadis edge of the

Raet B1d iQofined asGRN\pSkdaRRge r3fdtivelth ehe ﬂ'oev QAR a{r&éﬁ @R%eactor
PCT/ US2007/ 086977 space between the external

Ky | Tibp dpuvera2apddbrextend mtobe pasirle isntiasryolimsiapan aele detpeeneld)”®

m%O‘pﬁfrﬁ i &h&l, aﬁ@tth@ B&lllﬁ%kd%@l)ﬁﬁ@log%r §ﬂrexl39&sqﬂeﬂ>g« tﬁ@ieécﬁing edge.
catal yst particles | ow t hrough the reactor.

Inoae vasiationg the dawyers 3285 32 fyrther mciutisfvaaﬁs PBeywberpthe yangs @fhhatvs a
ll%uY%U;/ng‘afﬁ{e% t@me thifihg &RE Bftﬁslﬁ,uwsaizaf@b dnd &decd %Qﬂubéihy

catal yst particles in a reactor I'n the annul af
domprpgdiont thelpuvarn®ar Blct or uni t 5 outI et 18 conpri ses

I%)m] an n[tlllk Qﬁnulla‘f’ Uéﬂ?i Sraddfror t?%gact t0 gﬂ{\lf es 99&?19%@1’ Uélﬁ) ‘léxggenter

has a eadlng edge affixe e centerpipe
rire ¥ 3p dwiouiles manifald éor golfektingdhaongackes £fflRdnt stfdam. |leambihegvariation -

\gig'gtﬁ %u&pgonﬁglgﬁi%grthg’ ?Qte&‘ 318?% cl,aﬂ %P uly od ﬂl%ctqpiite&ﬁ% to the

edere ative'to th cat al yst throug
rﬁ@amréﬁ withhe rqggtor Pfﬂu% ﬂ@waz»’éf frogpasound theregternak thtldmal partition.

i cl t.
BHS | G o R hRRRER R P SR S Rk Pl
Qafguegtior ptihotye Indtigurh 2 Tlsachcwg 1@chyepriseb@n kxterpal@ylindrical partition
: S

45 300 eyl PGS ol o, i HE Lol PO o3
cteﬁamg tha iphrticlg retaitjen wflurhdi er leatore The BRGinleB2AY aamdiﬁeoct ie e

r d . '

rr}ai é’ﬂh{hg Fl p%gn :rllvgér a{ fxagzn a:# ll[ anér:“legg tl}agcdvira mJLtg ga' 4'I1he _
mthjenm‘nql £2 pfa stradturg thahlels axemgh;d topiop®en 3@ amisa iuhﬂanuall)t eftical
H%%Q)a r%glt he an fQr leg %lgltpg 1on fgge;sre]u? f){]ee tgr(l) éfn bﬁt\{'elerllj ta.nc? 86° %rrrrll
editl] zgvdrtla:tuenmal pohien 66 attatds pi 4y@si80on bdow the botsadofitie inlet

PREC B 0% PIrGLA TP ] AR e N e be pare o e

caplybtn dhé fhaill oftietst d4takedddvered with a louver 32 that has a leading edge affixed to

the centerpipe 30. In a preferred configuration, the louvers 32 extend into the particle

- retention volume 50% of the spacing between the external cylindrical partition 26 and the

inner cylindrical partition 30, and at an angle between 10° and 60° from vertical. This
facilitates the mixing of the catalyst such that catalyst will not get stranded in dead zones. It

is preférred that the depth, D, of the contacting zone be at least 0.5 times the width, W, of the
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[00151 In a preferred enmbodi ment, the reactor 10 of

the present invention has an annular configuration as
shown in Figure 3. The reactor 10 conprises an

external cylindrical partition 26 and an inner
cylindrical partition, or centerpipe, 30, with the-
swec@shwbmeen the partitions 20 defining tbherpotioghe
retention volune, or reactor. The fluid inlets 20 are
defined in the external cylindrical partition 26, and
have an annul ar panel 22 that covers the inlets 20.
cbh@ctingaomeu [The repameﬂo @itiohalyaindtides e4ngs 40 dikpmbednaderalme louvers 32.

@5 lﬁ? eg ﬁlb 8% A rfigl ?&ﬁr %@%F glﬁgeﬁ §¥ H% tgzlﬂ‘tz_iltiﬁogy Oé’lﬁg E‘)OS?UOH below the

fuid entea i cind e:fterhletpmelm ad4y feomdlth® Gatzilysn Bad ikt regbn ulﬁlﬂldeath

i‘n?ﬁ)u €r 2{20 %%% On Sqlagqodt ang S1Z: tP 5915%'931%'?‘}%8 %g ggfxmng

tHé &hdtmrbajﬂem ﬂsrhedé ﬂ)rt:ﬂledloﬁl’aga&ﬂislt malysh&smga&ﬂ‘exahe levem/Hrduhhge
a f the .catal d outlets 24 are

RO Gt i Sl iobe opelttion sthereiySe 2o
[@0 f6:¢] X e ht annulah ﬁarﬁmﬂltdaﬁ plisgBe rgﬂie of ﬁv@a@é@ﬁ EiFst ﬁxdce 34 comprlsmg
configuration, t ouve s xt en to t articl
FPE AEFURE T AT SO Bl A CHAIP I e B E et extencing
cﬁ))é\ﬁl@ﬁxﬂaﬂlto ﬁlebxﬂdlE irﬁéﬂtloii) adltuhé htgﬂ adde l&ﬂ%eh lhﬁ" akr)ld BOPeFom vertical.

[ partjtion 30, an an a e t ween

st & i @tdetun ora Spind Tge BB ReCUEA e ks AL dred o
8¢ trdilng edpd tlthesrstpiteh 34, Rad exeatiadupstintially Vertitally @R¥nward from the

trandﬁg in dead zones. It is preferred that the
HgﬁWﬁe of the contacting zone be at least 0.5 times

[Mﬂﬂ} Wi G bh al¥na@fe dnfb8dinrefk, WOredQOBNOIRE R Birst partition, where the first
PCT/ US2007/ 086977 contactlng zone. .The reactor
RIpition hagiapsrturgs defined dhsrain nkhs rmtoafugb?sg@addaﬁ@%sﬁoqdw&mtwn spaced

frd e Fisist ?«glmon-w Befi@ A Qatid0 rdfd¥ibn ﬂﬂ‘un@éj Q1 viickrd theSkchii galiRion

i nner cylindrical Eartltlon 30 at position bel ow the

tap Eﬂeﬂméﬁ‘éqﬁéf‘%thgﬂm h?jpaétjalf‘erﬁ}gnqpﬁwakxa@ ISARPPCT W hSFR qafglyst resides
&Jﬁhgﬁ{h}! Sperdt@f of ML Ralihe ”lfhg gdtzgflkt %Whéh tht Pﬁtlél@i&éﬁﬁ&ﬂ

he vanes 40 can be sh ape and sized to control
Wh@efqu@w grratipewith fled Sewing qyerthercralypte dbe enerturgmdefingghin the

RE QU Hit6n REINEEHL 1A R Fh st 1I6MVR!NR a IEddH M dUTHEId 1§ 1€ first

louvers 32 during periods of start up or cooling down
Haptitiph i aqj9aition shoie Yf apetyae.apd e uverthas 4 wolig) edghibatexisudsanto

tf?@]gﬁ?tkclezrgte&tﬁﬂ v@iuﬁfg ap& a[ﬁElg %ethEen 9l 6@53@ v@rtxgdl M $e tpa'llﬁ%%dge

4 conprising having a | eading ed fixe
eeiscn@rtﬁ apositipnjahldst edpw paihe lavweoedse ef h@peaunertmwhuchgle dayigjer is
AR R AR o IhPedd FRAKERSS B ARl L2 LA™
q@ahstlthrg@hu the Ifea,ntctrhelrermthd kading qige 'a theed gnuepsipdascd tigGrailing edge

T L e T
lmenentsJ wlakd the sboowaviauvelrsthacem ledding efiger affixep iteetbe séddnd partition above
an aperture in the second partition. The second louvers have a trailing edge that extends into
the particle retention volume at an angle between 10° and 60° from vertical and extends to a
position at least as low as the lower edge of the aperture to which the louver is covering.
[0018] The operation of this reactor can be controlled through controlling the pressure at

the inlets 20 and controlling the pressure drop across the system. Specific operations can also

-5.



[0017] In an alternative enbodi nent, the reactor
includes a first partition, where the first partition
has apertures defined therein. The reactor further-

i ncludes a second partition spaced 15 fromthe first
partition to define a particle retention volunme, and

W Bosioiezsecond partition has apertures depéPesonrnsssrs

therein. The particle retention volunme is a space
where catal yst resides during the operation of the
reactor. The catal yst can flow through the particle

bedoRtidlie® througR b AR oSkUA | u&@nogaeﬁ Atde@lElonM rédarding thdlininber and
f|OMAn% over the cat al The apertures defined in

lopasions q theyinlgts 29 prd tb‘hoqﬂ)é@ 2Hgkths fe?cg?r 100 (R R0F gPerating regimg the

DO VRES thRGER the il @R 00 HidhEdateor a6 friskafroligh thb@utdlyst Sdd 12 @nd the
partltl on in a position above an aperture and t he

rearteddfuidexiss hrqueh thejontetedfy dn wnaliemats opstaiion; the Buid caeenter the

E%Jr'vﬁﬂh@hé‘ @laBBt e 812 1o dEBeRlor 21 FRVHA REIWRER LY, §pskating
60 fromvertical, The trailing edge extends to a

578 theiselit catalyptenggiicleg and exifng dhrevgh theaggstor gl 28f ¢ he

moﬁ;r]t u r\emte%e/vm&hort 138 bdeR HMBHbell Svith VAMGfel ﬁ&enu}b&lsid@f@&iul@ g
trailing edge are-renced with respect to the

i OamoodEELS. 01 o Ph Pelegvod e (gspT 1 Uk B e ditlosed
én%%ﬁ%ﬂts AGBis irentillfro CAQE BRI A QIR Rns b1fe fdd s’:dnﬁ)%a&&g Qf

25 1n the streamof catalyst. The apertures defined
Rl#fes. andeaivplphirangdmsnts inshidesou thinsboeape of hewareaded isishse
t he second | ouvers have a | eading edge affixed to the
second partition above an aperture in the second
partition. The second | ouvers have a trailing edge
that extends into the particle retention volune at an
angl e between 10 and 60 fromvertical and extends to a
position at | east as |ow as the | ower edge of the
aperture to which the | ouver is covering. 30 [0018]
The operation of this reactor can be controlled
t hrough controlling the pressure at the inlets 20 and
controlling the pressure drop across the system
Specific operations can also -5 WD 2008/ 076692

PCT/ US2007/ 086977 be controlled through variations in
desi gn, such as decisions regarding the nunber and

| ocations of the inlets 20 and the outlets 24 of the
reactor 10. In one operation regine, the fluid enters
through the inlets 20 of the reactor 10, rises through
the catalyst bed 14 and the reacted fluid exits
through the outlets 24. In an alternate operation, the
fluid can enter the 5 reactor with the catalyst at the
top of the reactor and flow down with the catalyst,
separating fromthe solid catalyst particles and
exiting through the reactor outlets 24. [00191 Wile
the i nvention has been described with what are
presently considered the preferred enbodinents, it is
to be understood that the invention is not limted to
t he di scl osed
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enbodi ments; but it is intended to cover various
nodi fi cations of -the plates, conbinations of 10
pl ates, and equi val ent arrangenents included within

‘the scope of the appended clains. -6 WO 2008/ 076692

PCT/ US2007/ 086977 CLAIMS: 1. A reactor (10)
comyoesairgsgy a first solid partition (26) haycngs2007/086977
apertures defined therein; a second solid partition
(30) having apertures defined therein, wherein the
first and 5 second partitions define a particle
céndvibi on volune (14), and where the inner wall of a
partition is the side facing the particle retention
Yoh%&ﬁmﬁéﬁim) rlhetral ity of first louvers (32b), each

first louver (32b) having a |leading edge affixed to
t he iafiesolidpartitioh (36) baving apertysesrdefinaddherdi®6) and a
trail
T e A i e T
sqserd mﬁ@gnﬂfﬁﬂm@pmlqi@etep@motwrﬁ1 4263 whert Cheamugr wall of a

- Al ] . : ch second | ouver

%%ggﬁliggﬁgéhgﬁ gg ?hggé§g§0£§§?%§%gﬁto the inner wall
of t herlyelgppifirpdeuvietsi(Diy). (egm)ﬁraﬂmlwa (3Ftahiviine leddiiye edge affixed

wher el n second ers cov e apertures o
tetratigreodume, wherein ithei fost [uBerp (23bBcoRer tﬁ'mememf e f{rt @)rtitién (26);
im1l wherein: the first partition (26) is an outer
cylindrical surface; the second partition (30) is an
i nnera phyralinelf seecatl lawers £2a), eagh sdqomdwleuvga@tza)dﬂaéng eleading wige

t nner
%@&ME tl]ﬁzel g%s(l)fqﬁe gp%%gggr?ﬁ%ne(?S) a%# Ei‘ta’r 111‘1%9(#6 e)ﬁgr} ngtmto the
ﬁa%@@le fe@ntianngluare (i 91 ehdron smmplelouvﬂﬁ (IZaEcqbehadlpet‘tyremf the second
(&Buvers (32b) are toroidally shaped outer

uvers each outer |ouver having an outer edge
af’mmexeectort«bO)tdﬁelairmhahemml | of the outer cylindrical
i nner. _edge el dlng into the

g

| ﬁ)xthcexlﬂgér%ll of‘tthQ ﬁfsp 1tR)%r %%%Lf {rﬁﬂ &te\ﬁgin tHto {hg‘ﬂ icle

partHﬁquﬁ%?goaﬁghwanpﬁﬂcy z1§?e|n t he outer

particle
| ouv ehse(o'ﬂa partiti@n3@Yis riana p@intdticab surfate, twith tieipamicle retention
[in

bt 1] EReePENbin? b E305pE st O i Beridfppmer cotnarica
ﬁammwa(ﬂnﬂﬁmﬂganhnaﬁanB | ouver (32a) having an inner -
gs |g Ie ﬁlgef.qfl%érty Béf?rtst I?IIWSW ?&%g are tormdaﬁly sgar;)gd (I)qurqouvers, each outer
louver having an outer edge affixed to the inner wall of the outer cylindrical partition and an-
inner edge extendi.ng into the particle retention volume (14), wherein the outer louvers (32b)
cover the apertures of the outer cylindrical partition (26); and

the plurality of second louvers (32a) are toroidally shaped inner louvers, each inner
louver (32a) having an inner edge affixed to the inner wall of the inner cylindrical partition
(30) and an outer edge extending into the particle retention volume (14), wherein inner
louvers (325) cover the apertures of the inner cylindrical partition (30).
3. The reactor of claims 1 or 2 wherein the fluid inlet comprises a conduit extending into the
contacting zone, and wherein the conduit has openings defined therein and the openings in the

conduit are oriented in a downward direction.
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(30) and an outer edge extending into the particle

retention volunme (14), wherein inner |ouvers (32a)
cover the apertures of the inner cylindrical partition
(30). 3. The reactor of clainms 1 or 2 wherein the-
fluid inlet conprises a conduit extending into the
cwbbagbiced zone, and wherein the conduit hagciORSR: s
defined therein and the openings in the 30 conduit

care oriented in a dowmward direction. -7 WO

2008/ 076692 PCT/ US2007/ 086977 4. The reactor (10) of
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~extendi ng substantially vertically downward
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apertures and covered by i'nl et |ouvers and
daysasion Heges (4D, wheeineagl rang (40) isdifixed fo thwdlmiqqakmrtawe (30) with
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the solid particle outlet (18) of an upper reactor
unit (12) is the solid particle inlet (16) of the
reactor unit (12) directly beneath the upper reactor
unit (12). -8



