A NEW ADSORBER GRI D DI STRI BUTOR BOX DESI GN FI ELD OF THE | NVENTI ON
100011This invention relates to a device for mxing and distributing liquid
uni formy over the cross-section of an adsorbent bed. The devi ce resides
bet ween two adsorbent beds 5Swhere the effluent froman upper bed is
collected and m xed with a feed fluid and redistributed over the top of the
| oner bed. BACKGROUND OF THE | NVENTI ON 100021The chem cal and petrol eum
process industries use many types of vessels in processing and/or purifying
chemi cal s. The procASEWRPRIARBERMGRIL RISIRIBUTEOR BOXODERISHNOM xi ng fl ui ds
and passing a mxture of the fluids over an adsorption bed, a reactor bed,
or passing the fluids over trays in a distillation colum. One particul ar
type of vessel is a multibed Fl&héx OF THE INVIQSEWN ent fl ow of a process
fluid and a feed fluid. The nultibed reactor conprising a series of solid

parti cul eds0f . cat. al rticle L react £8: .. flow ng
over t heﬁ@c}g, héb er ’Iftané%%tfgg’n"baﬁvil(‘i‘ezmwgiﬁ%&?a Sé%‘g{ngglggﬁzgrng‘d#ﬂ?’ | uenced
by the 1%geshé tlosd-eotiorndf dnl adkcdbédt Ovd. Mhe dvdte tebideDigtwechhteofadsdbdlt bedd can be

added as a reactagnt, or as a quepch fluid, far procge sfreamthat flows
over B CaTSBE CHWER! fFas PR YRICEhE] léﬁolé%&drﬁnsim&qa\gﬂh ﬂ‘g“ﬁaﬁéﬁ{a“fim maxi m zi ng
cat al yst r&ggrd)ﬁtg@o\,&%tgﬁgfmmw&ibla&zati on of the catal yst by preventing

dead zones, or zones In e catal yst bed having low flow. 1100031C her
types of vessels include countercurrent flow reactors, separation vessels

20havi ng cocunent flow, oBAGKGRENEN OShHE IBKENVEGY of these processes are

affected by the manner in which a fluid, to be reacted, separated, or
o her . STgMCEBRS Sl s PRt (e
processing and/or purifying chemicals. The processing and/or purifying often involves

10 mixing fluids and passing a mixture of the fluids over an adsorption bed, a reactor bed, or
passing the fluids over trays in a distillation column. One particular type of vessel is a
multibed reactor, with cocurrent flow of a process fluid and a feed fluid. The multibed reactor
comprising a series of solid particulate beds of catalyst particles that react a process fluid
flowing over the beds. The efficiency and life of the catalyst bed are influenced by the

15 distribution of fluid flowing over the bed. The feed fluid can be added as a reactant, or as a
quench fluid, for a process stream that flows over a catalyst bed. Redistribution and mixing is
important for maximizing catalyst bed life, and maximum utilization of the catalyst by
preventing dead zones, or zones in the catalyst bed having low flow.

[0003] Other types of vessels include countercurrent flow reactors, separation vessels

20  having cocurrent flow, or countercurrent flow. Many of these processes are affected by the
manner in which a fluid, to be reacted, separated, or otherwise processed, is distributed in the
vessel.

[0004] Onc important type of process is the adsorption separation process. The
adsorption separation process has been developed through simulated moving bed (SMB)

25  technology, where the adsorption separation process can be operated on a continuous basis.
The simulation of a moving adsorbent bed is described in US 2,985,589 (Broughton et al.). In
accomplishing this simulation, it is necessary to connect a feed stream to a series of beds in
sequence, first to bed no. 1, then to bed no. 2, and so forth for numerous beds, the number of

beds often being between 12 and 24. These beds may be considered to be portions of a single
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adsorption separation process has been devel oped through sinul ated novi ng
bed (SMB) 25t echnol ogy, where the adsorption separation process can be
operated on a continuous basis. The sinulation of a noving adsorbent bed is
described in US 2,985,589 (Broughton eta].). In acconplishing this
sinmulation, it is necessary to connect a feed streamto a series of beds in
sequence, first to bed no. 1, then to bed no. 2, and so forth for nunerous
beds, the nunber of beds often being between 12 and 24. These beds may be
consi der dargt bedbeh@emiovensntal simmusdtar [Eech time ge foeictriro slestimoti@nirharigsd, it

simul ated. Each tine the feed, stream destination is changed, it i5.3lso
necessary® 10 BHEYE PRETESEIS JRETBRTS O PHBDA ALK TS e e h Rl per

streams, Y Edhul@Bvs BRehld READRIsERCRhé Mg 8IS ubaf or IGNER tRSbddBeTHansiss  eam
or |leaving the beds. The noving bed sinulation may be SIEp| described as
2%

di vi di ng bedsingBationmpey beesimply dedoribpd eslipiding thgbedsaevseries af bedstasd of

i nt roducing . i i 1iquid. . _ ies..of fd xed heds

| nst cad PR PO RB MR ) iRl R RS h AR e Lo BT

1. 00051 ThHesteadaf enovingthelbdds ag niie iptrodesisn aehwithidrawatppintyn novi ng bed

simul ation procegses, resulting in different flow schenes. For exanple, in
addi t i on 103 he TRSiF 15.3840Y dgjfﬁf%ﬁﬁ?ﬁ“a@sré‘&‘%%gﬁnfsﬁ“ BOYag e TRSes, 985, 560)

it may beygesdesabluftideOn Wiftdrdrg BoRNBhGhesMPERx kil ! BANBitbA tdHUE Gsur bedic f | ush, a
pi peline or pipelines. A flush streamis used to prevent undesirable m xing

of conporséraanss depprebefl|in Broughtest(HS 28553 88h diedy heglepisabdmie ulize pnd & mege
undegirable for m xing,wth either maj.n stream. that i ged or that
wnt o1 ennben o tedt, Sy LBl oiRlife A AR et B R BP0 0" (St The
et al.) nadesdableamisink o€ dohiponentof THenfish quibseuncé 1siehbiengo be oveswisish apjpk i ed to
the process of Broughton (US 2,985,589). In 15 addition, the efficiency of
the proceé@desyzbleforixingy i gthey Wewéﬁcwé bR emganIEES o e zthgfen?erﬁfﬁ‘a from

one bed tﬁ[%eﬁih@aﬂ&ﬁusmag@s &@1&&&@@3,@6&%%6@5% 5tiap}lﬁ15f9e &nsdtdar@eess fluid
with one of the feed strea bet ween two beds. [ 0006 Iﬁgrovenents in the
fluid di gnforthatiosron fowhing fipesoasapplidd toitlenmyccancf Biovgbors dJ$ RO8S.58D. of t he

d I . d i i 0S ) .TH ENTI ON
1000 A TnediiburF ofCRRE0 B AFRR AL AR BRL Thuatn iR ot By 4t o

feed fl uifehinbidbed t§HRGRSES ald Wk ehikiak weerediswbudds of bpntesh dldil willhensgihhe at us
creates a space for mxing and redistributing a fluid m xture between the

t wo adsorfﬁf‘@n%tre%ﬁg?twmtﬁ‘@ : d%rocess fluid is received from the upper
adsorbentiofiRg. anthrveteitsih BdlRlid BRKiLARESAR ithPovE EBflidnby kit iheredRARELife

of the adsorbents in the adsorption separation system.
20 SUMMARY OF THE INVENTION

[0007]  The invention provides an apparatus is presented for the mixing of a feed fluid
with a process fluid between two adsorbent beds. The apparatus creates a space for mixing
and redistributing a fluid mixture between the two adsorbent beds, where a process fluid is
received from the upper adsorbent bed, and a distributor box passes the feed fluid to space

25  between the adsorbent beds and mixes the feed fluid with the process fluid. The mixture is
then redistributed and passed through to the lower adsorbent bed. The apparatus comprises an
upper screen having apertures distributed therein for the flow of the process fluid from an
upper adsorbent bed. A distributor box having an inlet for admitting the feed fluid and a
plurality of fluid outlets is suspended below the upper screen. The apparatus includes baffles

30  positioned below the distributor box fluid outlets, where the process fluid flows across the

outlets and mixes with the feed fluid in a cross-flow mixing pattern. The apparatus further
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25bet ween the adsorbent beds and m xes the feed fluid with the process
fluid. The mxture is then redistributed and passed through to the | ower
adsor bent bed. The apparatus conprises an upper screen having apertures
distributed therein for the flow of the process fluid froman upper
adsorbent bed. A distributor box having an inlet for admtting the feed
fluid and a plurality of fluid outlets is suspended bel ow t he upper screen.
The apparatus includes baffles 30positioned below the distributor box fluid
outl ets, intleds atlbwerscnes pesifidried delohais bafleofos dishributing thetflsidundkture xethew t h

t he feed fluid | a cross-flow m xing patt The appar at.us further
| nol udes VA DeR et day e Saren s BB s hipkats pesidags g%lP‘é’t%aP%‘eﬁtYVﬁf‘gjl t he

Fluid m xhabgbOwhdie teanid nRdsRRRR0 RRitect TREM1hig WRktuRCIVRLIhe II16drieiRen. a
spl ash pl ate positioned bel ow gaps between the baffles where the fluid

m xt ur e f[ﬂ@%ﬂ t oOthstipbiewss, atyvmtdges putl applications eftbe preprnt inygritonsiilldwspome
[ 9008 eco argptl t§ ?ﬁo%c qﬁﬁé’d’iﬂ tRIGT frgtl%lq*mggﬂlo nﬁ\%tdcgarﬁécg 8;90;1%? nﬁa{nﬁﬁﬁﬁmé\f\/em I on

will rent those ki he ar

detail ed descrl pt| on and draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0009] Figure 1 is one deBRHiF RBESCREPTHONIBHTHEMRAWIDKISshowi ng t he
distributor box and its position vm'thi n the flow redistribution apparatus;

[ 0010] Fi desi gn. of ent .invent.

i st 1 butih o BRBRT SR fbishar S maET o SinE e P O dellina i
[ 0011] Fi wmoﬁwlﬁmathwﬁwa&alaﬁeumnprgmupatter ns for (a) the existing
di stributor box design and (b) the new djstributor box deS|g% and

[0012] Fi dUPW14 i Bigures) isonpesidieof dairatentinvestion shovang fhe ditpbytoidox ad g

dept b, f or tributor box designs. 15DETAI LED
DESCII;(I) PTIR m%%%ﬁ%ﬁ* %%ENTI K Ykt

[0011] Figure 3 is a comparison of flow patterns for (a) the existing distributor box
design and (b) the new distributor box design; and
[0012]  Figurc 4 is a plot of the deviation of the axial flow versus bed depth for the

existing and new distributor box designs.
15 DETAILED DESCRIPTION OF THE INVENTION

[0013] A wide variety of processes usc co-current flow reactors, or reactors where there
is a single phase fluid that flows over a solid bed of particulate materials, to provide for
contact between the fluid and a solid. In an adsorption separation system, the solid usually
comprises an adsorbent material which preferentially adsorbs one or more components in a
20  mixture. The adsorbed material is then removed from the adsorbent by passing a desorbent
over the solid bed, and the desorbed component or components are collected. The fluid can
be a liquid, vapor, or mixture of liquid and vapor.
[0014] Co-current adsorbers with fixed beds are constructed such that the reactor allows
for the fluid to flow over the adsorbent bed. When the fluid is a liquid, the fluid is usually
25  directed to flow downward through the adsorber. There are many aspects for providing good
contact between the fluid and the solid. Multibed adsorber are also frequently used, where the
adsorbent beds are stacked one over the other within an adsorbent vessel. Typically, they are

stacked with some space between the beds.



10013A wi de variety of processes use co-current flow reactors, or reactors
where there is a single phase fluid that flows over a solid bed of
particulate materials, to provide for contact between the fluid and a
solid. In an adsorption separation system the solid usually conprises an
adsorbent material which preferentially adsorbs one or nore conponents in a
20 m xture. The adsorbed material is then renoved fromthe adsorbent by
passi ng a dcsorbent over the solid bed, and the desorbed conmponent or
conponent{80Ete cWithemilebkd albebérk tiedpa@rbetyecea bedspue donvedpwrmixmg zonest Ur e of
l'iquid and vapor. [00141Co-current adsorbers with fixed, beds are

const r uctagelt‘ggé%refrﬁ’élflg ﬁﬂ@g PRSI FOI’%\P‘F%IWQQ‘?&}“F% 1SBGS P%WF?%%dB%er t he
adsor bentofRgdsediband btiddalithdd, or & dra@fOfuidN ehislispatitBarisad foya 25 di rect ed
to fl ow downward through the adsorber. There ate many aspects for. providing
good contsireelatsdmozing 'Iegé}’&wlmi"dl@é%@etsw@@bﬁ o feadagirepmpens igstawelf are al so

frequently Usedy .whare. the ads 208 1 ; : her
W t hi% aﬁ%g%ébﬁggn 8\7q§(s:se ?rg%g{r%gﬁ ?Rg’gﬁcgf;&g‘%@t@f@ﬂ%‘@%b? \é 'dg;r%ea?%rgface

bet ween tahdeshabels stredb@Qbd IMAtvh drawdfT ftedma dsahdertsct Steampanteiniet theen beds are
conveni ent m xi ng,zones. I.n addition to rem Xxi fl ui ds passi,ng from one
bed to t HEMREAGS e e ek e%@ﬂmgw%é&gdaﬁ B e R addi ti onal
fluids, QonmpBndkdinatidre hbtréterentillySadssrvp@rticularly true for a sinul ated
movi ng bed Ssystem where the systemhas two feed streanms and two drawoff
5st r eans.[0 f Bt errentlimiddistribhorpronmsise 2 greidalnoiciin shapehacvienpidhent s to
be separated and a desorbe STi.8 . I t he
oxt 40t Sty ShoSRARRY T et MsRECeTP T o i Whbeidd LaARR RS D
and a r afwithaistidsplasiaplaranth@ivoitog of ke wenpd vetit dolchait thasides abthe box. A
preferentjally adsorbed, 100161The current |iquid distribufo conprise a

t or oi dal ,fe?ﬂ'St‘:F'F‘fﬁg?_}‘te§ﬁ_§?)E‘EP‘ gééwlﬁtrfe%fi s i v Avs f r%‘fg_g‘sté@ é‘gﬁ& PbrS or box
shape. Thesegof fhe Bbs I THe kP Box1i$inGOR Rile bOwRed KRErHRAARAWTIHG pRoce@ | d
spl ash plate at the bottom of the box and outlet holes on the sides of the
box. A f etdarsentesthemixnszdankavhsmin ¢ hafflaghecnthc prasessisteempavpard ded f 1 ows out
t hroygh the.holes on . the sides of the .box...The di.stributor box is in a

m Xi :#8 zéﬂ%ﬂ%@?ﬁ%}éﬁng LI BERt sz'f)cgﬁ]s%ngfﬁécsp‘?'%hcégsf&g tsﬁrg%n% enters the m xing
zone whergorvia bakd digridiitoe6d:xshak A8ciis@E @RS sbove alip Baditguald & heics dhaley i but or

box and the process streamand mxes with the feed stream 100Q171The
di st ri butbslovpibe bagile. Bhesprpeess styRMHEINEEea BB e dyiabusarioras Itpashes IremabaYe of

hol es beltﬂé"baﬁf?@ tob@efl{)\lz f/hé: b}ﬁge, @gcfx?nﬁ%§ with HRARLA Sk a,? ]p|91§s LbRe MeaildmtOor  box

as it passes from abo to below the , and mxes with the
feed exi tdomget-tiercnofles nakioy end méxds afifh the fead exitiogithicdoles belowrthe baffovimd xi ng

and R esco\—lgug'rgntt ow In?xelgg. The trelsrdﬁmtg rllllelx u'(r)c! i %hctr)lerltcﬁ%gu &d (t))f’lsl Ihfelsgrelerp b&ow the

baffle. The splash plate is designed to prevent any jet flow introduced from the gap between

the baffle and the distributor box. This is to reduce the risk of localized fluidization of a

particulate bed which can causc fine generation.

[0018] Problems associated with the current design include: (1) poor mixing between the
25  feed stream and the process stream; (2) designing the gap size to take into consideration the

jet flow and axial flow mal-distribution; and (3) the solid splash plate casts a shadow, where

there is poor flow distribution below the splash plate, and subsequent poor usage of a portion

of the bed region below the plate.

[0019] The present invention provides a means to overcome these problems. The present
30  invention is an apparatus for distributing and mixing a feed fluid with a process fluid. As

shown in Figure 1, the apparatus includes an upper screen 10 having apertures distributed

therein, a distributor box 20 having an inlet 12 and a plurality of fluid outlets 22 wherein a
-4.



20co-current flow m xing. The resulting m xture is then redistributed on
the screen below the baffle. The splash plate is designed to prevent any
jet flow introduced fromthe gap between the baffle and the distributor
box. This is to reduce the risk of localized fluidization of a particulate
bed which can cause fine generation. [00181Probl ens associated with the
current design include: ( |I) poor m xing between the 25 feed stream and
the process stream (2) designing the gap size to take into consideration
the jet fpoewnaitheaksteibutbt ma isshspelidet belouttheuppeasdedn3), steassaid whfBp3Gish

pl ate casts a shadow, where_there_is poor flqw distributjqn below the

spl ash pI%W@?edj%’?Be"élhﬁ%‘&ﬂ’éﬁf tt*’ﬁéb*?fﬂn’éoé 8x g %1?‘6&P‘t"?fosﬁ“’8? 4 ﬁ'(-:?p?ﬁ?ﬁ%?réed&on

bel ow t hgyphat R odHIHRLINEdN838 ApertReRltiBRe MM Thic BaffBABGfdi@ a034pr CONE
t hese probl ens. The present 30 invention is an apparatus for distributing

and i xi 3§ for § médulofithg fodd:and pronessclbind tof pass . thaoweh earpeni 49- Ehglamer goreqmhe
apparat us40'irr1101|1 cg%ss %Q}hégi@g% %&590%%0%9%12&%%%93??(1%%&'Ff ’?‘ncql!aff{c:;s '36}1%%%%}9(3" ern,

a di stributor Dbox Y I nl'e a pluralfty o 'uid o ets 22
wher ei n a, thé-distfpiaurtdd s 20fis disgosed bérchhubouppeoscréca 19uspk rde theteak ogap hé upper

screen 1Q, at | east one baffle 30.disposed heneath a partion of the
distri butbé?wet%ihw,l’e‘é?%eea19%&11%1&“1“%1@'&0" X&BS@B%@H@ S WK B | east one

baf f| e 30, and May s &P s&%} ée{{o?g g%i Bdifibish aFpdrags &) flow ABendRE llsamudd form a

gap 32 for a mxture of t and process fluid to pass to the | ower

screen 4®oxPAe | ower screen 540 includes a splash plate 42 di sposed beneath

t he p rmed by the.baffles.3Q. |In Figure, t he, di sk Il . pox 20 is
di sp%@edﬁ@@at hﬁl’toﬁ% eH‘?}B%‘PeE% &%edﬁb?f%wtors% e hz%t 1 %?tﬁoenrl gldgésigd%cgtgg Y]Eflcget ween
t he upperougétk 22 arcldl@riktiihiRedid st thelbottom pixms 22 Gowaklitlse ddaes 6, 08 bflths pypace f or

the process fluid fromthe bed above the distribution apparat to flow
around t Ré- Ghshatflen A0xre pesitiongd barspthghoilvid oytets ggﬁﬁﬂj&ﬁ@f*ﬂc?sstfﬁ%‘y §P§’§ ri but or

box 20 haga R@tgﬁﬁgh Bétgvg@r}[ %élg?igﬂ% E@ &nd b adtdrebR ]gatzlggrb%lfm |3@§h5ljl§:1r i but ed

over the bottom™pl ane e edges 26, 28 o plane 24. The
baf f| es 3@edarethp fsididudnegeris A eaptovidagodd mixing (Rhisstag b achienddivith ghlassies s

box 50, i Bapi e leld @R apetee o iy BBl ep B LARES YT o

good m Xivigh th'efgfo%essmicbﬁ PR OOMImWiddendirohR@s] and tHESBseeEPaLivigpdssdm t he
outlet ports 22 to the edge of the baffles 30. The feed fluid n xes wth
the procébigugh thedaffls eap 82 dxthedovswn spiesn W ToaParlserRAL cenbipitdsullissadiuent
m xture _ Lh .1 fd £ s 40, : lof B/ SR #Q 4BNe baffle
gap. 52 cantp A iR, ORb b ApfaR pife 15 b AUROrHREED B 218 he
spl ash plpatfera®, greatet thanehovvitith obthe bhflcgpp 33h plate 42 is preferably greater

than the wdth of th af f ap 32, 20100211The spl ash ate 42 can
i ncl e eﬁ%’r ur eShg ’i?fasgp(afﬁ/ﬁn‘%né COPCHYES 11 R %‘?”8& tg%m?)glgti‘e MIXLUIC to pass
through to the adsorbent bed below the lower screen 40. In a preferred embodiment, the
percent open area of the splash plate 42 from the apertures is less than the percent open area
of the lower screen 40. One embodiment for producing a smaller percentage open area is for
the apertures in the splash plate 42 to be sized smaller than the apertures in the lower screen
25  40. The smaller open area, or smaller apertures, facilitates the distribution of the fluid
mixture across the lower screen 40 for a more uniform passage through to the bed below the
lower screen 40, while permitting a portion of the fluid mixture to pass through the splash
plate 42. In one embodiment, the apertures in the lower screen 40 and the splash plate 40 are
sized to be sufficiently small to prevent the passage of adsorbent particles from below the
30 apparatus.
[0022] The apparatus can, optionally, further include a flow distributor plate (not shown),

positioned beneath the lower screen 40 and placed on top of the adsorbent bed. The flow
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t hrough to the adsorbent bed bel ow the | ower screen 40. In a preferred
enbodi nent, the percent open area of the splash plate 42 fromthe apertures
is less than the percent open area of the | ower screen 40. One enbodi nent
for producing a snaller percentage open area is for the apertures in the
spl ash plate 42 to be sized snmaller than the apertures in the |ower screen
2540. The smal l er open area, or snaller apertures, facilitates the

di stribution of the fluid m xture across the |l ower screen 40 for a nore

uni f or m phAsdbger plie cagfurther évee thaeftbvi@hdvart dvatribowed restriictiap ad®@ybenhi | e

permtting a portion of th luid mxture to pass through the splash plate
42. |'n orfBovHIsBLat RSP of h"@%ﬁéyé’iﬂ? @s)ﬁPw ‘ﬁﬁ'éb‘ftg’i/é?te ﬁsraé’é’ﬁuﬁﬁmé?fg t he spl ash
pl ate 40 @Ffidhig8hall fo PRvEHtd pasbRBLF ¥dsoFRhd thiRgR EHRVRAM dikkiBuASISRIEhOS
adsorbent particles from bel ow t he 30apparatus. (00221The apparatus can,

opt i onal |aynboﬂunqnhe¢conme$smea fow Histibeitos plefesn drcoptostie largrs LY HERN the

e, ne PIBareh ogRE s Bt AERE AR, RGBS DA B Bl AR L

contri buttbeﬂavrdmﬁlfutartpmg adsor bent novenent at the top of the bed, where

the fl di stribut d f
pr 2ven? thgb 7 glsaéégggﬁfr §‘§P E@ﬁl@e lﬁﬁr‘gﬁtrﬁﬁg?’ﬁ%&‘glaé%%ﬁf L%ﬁ’i"’g‘gfﬁ‘i‘%’?g apfeﬁttaﬁg‘ﬂﬁ*he

enbodi W%Ob@@e&{maéﬁl Wikr&itht |u9¥\érQK)~°aBﬂ it 20 saicémmc@@ eI RAt@ARE | ar ger
apertures in the 5l ower screen 40 and the sp %e 42, as the adsorbent

i s rest riconBgurationlpaspriargus ik dispeped whtdinf g @«hndﬂ@ﬂ WS@@R whetg the appapg 281 A
gene desi or th Q| i a
rect éﬁgulpﬁngr osbsetv§ CHH° ohOftSOLQ V\I/?llglree d%ltjljbbéléc% bfg 2§1n‘d€4§g&gfg£§'6g§\ért§gns have

a gener aldepte£of tatl bidks-gRtibit Fbeatden 0% bing Sotpsitiad distance frtins fhesentensfithe n a

cylindrical vessel  where the apparatus is 10posi one bet ween beds of
solid partPpen secen Hé the sper edaed thsgsppeieresn 58 ‘{Bsﬁ %F ReRgrdo glé’nt er of

the cross;ge %H%é’i@ iﬂocsr?lgﬁ% ﬁ‘ﬁtﬁ@ s 0% ANth @&é‘fc%d BG g ing Tcé‘rﬂ&eofftl'i@&b&tk%c%nt er of

t he upper scre outer edge of the upper screen 10. The di stance
fromthe memmtmnct;l bctMren Nend Edgefithe distence hdiwesn tie center efgheeppet gcreannt Oa

pr ef %red gs}?l ter of the] Ccross-section is positioned between 70%
and % Jf¢ e r§ %‘h% %@%E “Phe center of the upper screen 10 15and the

outer edgeonf] tMendHiRebf 66 HaRBssHid hAACR4Nrbagh fhkapp@fscicbe 1 Paacesst f | ul d
passes through the upper screen 10 and a first portion passes, thrqugh_ the

central PaFtongrasichéhraughdbo cepdyat prt ofjthe yeareRr dhakat IR wethin ﬁl?felflméc‘fgéc of the
0oL RO P10 55 SRS G b ORSET GR AoatR e
of the sdheenerldge bﬂtha disgributdrébok 20 snd the outer edge of the screen 10. Ideally, the first
20  portion and second portion are in substantially equal amounts to provide a balanced flow
across the gaps 34 between the distributor box 20 and the baffles 30. This leads to the center
of the distributor box 20 cross-section being positions at 0.707 times radius of the upper
screen 10.
[0025]  The apparatus can include a plurality of inlets for a more even distribution of the
25  feed stream. The apparatus provides better mixing of the feed stream and the process stream.
By moving the distributor box above the baffles, and positioning the outlets 22 above the
baffles, the feed stream and the process stream are mixed in a cross-current fashion. The
present invention can include fluid outlets 22 for counter-current mixing also. The distributor
box 20 has sides wherein fluid outlets 22 are disposed in the sides. This provides counter-

30  current mixing for process fluid flowing toward the distributor box 20 and cross-current

mixing for fluid flowing down along the distributor box side planes.
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20portion and second portion are in substantially equal amounts to provide
a bal anced fl ow across the gaps 34 between the distributor box 20 and the
baffles 30. This leads to the center of the distributor box 20
cross-section being positions at 0.707 tines radius of the upper screen 10.
[ 0025] The apparatus can include a plurality of inlets for a nore even
distribution of the 25feed stream The apparatus provides better m xing of
the feed stream and the process stream By noving the distributor box above
t he baf f [[8626] andTiogipkt @riend Otolli hequidskatisverPomboltded heghafdveethe dishébutered

stream and the process streamare mxed in a cross-current fashiagn. The
pr esent iq‘?\’féﬁt"ﬂb?ﬁ: 'g‘%ﬁ‘i iy WlF qgee PYi*aro8 f agrgemt) ‘f‘@r‘o @@Lﬂiﬁt@i’uf %@ﬁt m Xi ng
al so. Th%léﬂkﬂgﬁh?&%@ hex ugPerRaRestMancvines &l gfééch' bfm@tstihiah $had Bocafiéh,

bn.
di sposed in the sides. This provides counter- current _mxing for process
fluid fl owampgrtiooveditie distebutpshaxi W e prasode 20ovarike ssrass d0cTherupper pAMOMEf f or

flui d5 fl 8%0?19&% o ba>|( A anQesh .clﬁété] fa?ﬁ%&ﬁ% gg%rﬁng%hc[)&iﬁ{m&tor lfchcoﬂ)z Qlilc-ﬁ% aubper

screen 1 e pr%sen I nve nc es a reglion over e distributor
box 20 whasguldieligpeifsr fhiid td direot the@rdckBwtraan asand the distrileesr bbA 20ue to t he

di stributor box 20 bl ockjng that region. The upper screen. can include a
solid pi d0®@Tf niRrawcodiment 38 shqwiiadige zotge glsg’gmor gﬂx g&‘stdl‘fé’oﬁq tributor
box 20 cap.p 12%}6%}199 e &b BE TREMPHR. of HREIURBREr RAT0 @R befabbpe

. _ i
di stributor box 20 can 'be shaped to facilitate flow around the distributor
box 20, shepedds failitate Anedfprocessdpid fnghe beddbgve thedippearsereemdl fpvaeeths st ream

around the di I but.or. box 002711.n an enbodi ment ., as .S, n_j.n Figure
> VR e b RUBlosts 2t ERSe B S PO re R BB ndC s cen 10,
The top 38caaf tottRaingitifg fol thistsBipebbut t@thchidd alepdskidle, shage dhepesh patibacf the t at e
flow of process fluid in the d above the up&gar screen 10 toward_ the

10edges oHstiipigorcfoxt20; Bh @iﬁtt’]iﬁb“?@fe bex 2Q clen gudlepportsiie fanfhp distribuenaieht ed as
ok, TN PO il W) O, gL, i ol e 2y
di st ri butvdrictosXit0 aronod thdekstobittdretox 20y baf 13 (Fwhich e pdbisonddihenéatinthef a
15 outlet ports 22 of the distributor box 20. The gap 32 can be sized to maintain a maximum
flow of the mixture of the process stream and feed stream through the gap 32. The distributor
box 20 can be designed to have a substantial agpect ratio of width to height, in order to
maintain the outlet ports 22 positioned above the baffles 30 and to enable control in the sizing
of the gap 32. The aspect ratio also can be used to maintain the flow conditions for the feed
20  stream, while minimizing the overall height of the apparatus; or the upper screen 10, the
distributor box 20, the baffles 30, and the lower screen 40.
[0028] For larger adsorption separation systems, the manufacture of large circular
screens, and of large toroidally shaped units can pose manufacturing and structural problems.
In one embodiment, the apparatus comprises a plurality of substantially wedge shaped
25  sections, where there are anywhere from 8 to 40 sections. The subdividing of the apparatus
into smaller units that are then fastened together overcome the structural and manufacturing
issues. Typically, when the wedge section design is used, there are between 20 and 30
sections and more typically between 24 and 28 sections. When the design consists of the
wedge shaped sections, the distributor box is a collection of trapezoidally shaped boxes when
30  viewed from above, such that when fitted together form a polygonal shaped figure that

approximates a toroidal shape. The wedge shaped sections include side flanges for attaching
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feed streamto mx with the process stream The apparatus includes the
upper screen 10 which is fitted around the distributor box 20, baffles 30
whi ch are positioned beneath the 15outlet ports 22 of the distributor box
20. The gap 32 can be sized to nmaintain a maxi num flow of the m xture of
the process stream and feed stream through the gap 32. The distributor box
20 can be designed to have a substantial aspect ratio of wdth to height,
in order to maintain the outlet ports 22 positioned above the baffles 30
and to ensblienhseggtienland fortpheviding sthgtwhl rididitg@phSdhparbhs. Blspsdd flanges @nal so
can be used h& naiq%fin the flow conditiqns for the feed 20stream while

m ni ni zi i PHE BuludeoprRingHe alew Ccrrss-HeEAeaY5a sedions i g APEratioly een 10, t he

di stri bu'éj@()ﬂ]o?( 206 appaftlal for 8fixiA0 theABdl duliEmhANRthe Proce8Rrd bEBR28] For

| arger a sorgtlon separation systens, the manufacture of large circular
screens, dstdbaing the mextargoverdthe surfashahibd adserhest besrbepys the ppprudtas flibei ng and
structural prohlens..l e enbadi n h | a plurality
of su%st aAnCtS il%glvfaﬁ%m%gé%ﬁgﬁlgc%écgﬁgégde@ﬁ%%%c \f\lﬁ@?ﬁﬁﬁ%&é@p@%@ﬁ%ﬂ@ﬁ ere from8

to 40 secdynamics. Alemputbiiing simagtion of the pajepariashesyni in FipusahIHigrre BmbHosvst hat
t her overcone the structur and uring

are then fastenped to ] | nuf act
i ssues. ﬁb%ﬁ’éﬁ}bﬂlﬁ}?n ﬁgﬁfqeﬂétrm action opithfopQ %ﬁ%frogb%e@ef%r are between

20 and 30,326k SR A AR AR iYRE aeéégn\zp toedhodd RN HstAButRAdrinaBson fhen the
design consists of the wedge shaped sections, the distributor box is a

col | ect i che pfesent apyentiing 4l thgoretirapeaniess esxtutsenilldove eivactionrod h23B of the feadeh

t hat en fitted together fo onal .shaped fi.qur t _approxi mat es
2t oS aseripRhgy oV FRES iEftoe S e ot BRR B MR e B b o285 3

at t achi ngigrifecintlp Relut@gkd Redtivelg Mikhf @hcdtanotbithe sded hattivnah thid gedarbynd 0 t he
apparatus, The side flanges can_be solid, or include openings to. allow

cr oss- f | JiF Bdtsheric.ddecrtiing datribHigr epignahpyh conrargipThe’ BpFaf AR6% s for
T 0 SR g e g ST plano et 10 L1
substantially outside the desired range. The new design shows the mixing to be of sufficiently

15 high quality that the feed fraction delivered to adsorbent bed is between 0.2 to 0.24. The
results indicate a significant improvement in the mixing of the fluids.

[0030] Another measure of the improvement is the variation in the flow velocity. The
maximum axial velocity deviation from the average flow velocity is shown in Figure 4 for the
two cases. The existing design creates regions where the axial velocity is relatively high. The

20  local high velocities can lead to fluidization of the adsorbent, which can lead to excess fines
and a reduced life of the adsorbent. Figure 4 presents computational results of the maximum
axial velocity deviation from the average flow velocity as one progresses down through an
adsorbent bed. The distance down through the bed is from the top of the bed, or at a position
just below the lower screen 40, and progressing downward through a one meter thick bed.

25 From the results, it can be seen there is a significant reduction in the deviation at the top of
the bed. This indicates a much reduced chance of fluidization of the adsorbent at the top of
the bed.

[0031] For smaller adsorption separation systems, the design for the distributor box can
be of a generally rectangular prismatic shape, rather than a toroidal shape. The apparatus can

30  comprise an upper screen 10, at least one distributor box 20, having a fluid inlet 12 and a
plurality of fluid outlets 22. The distributor box 20 is preferably disposed below the upper
screen 10, but can be disposed in such a manner as to be partially above the upper screen 10
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5design was tested using theoretical nodeling of the flows using
conputational fluid dynam cs. A conputational sinulation of the process is
shown in Figure 3. Figure 3a shows the distribution of the feed stream
fraction on the top of the adsorbent bed bel ow t he apparatus for an
exi sting distributor design. Figure 3b shows the distribution of fraction
for the present invention. A theoretical conplete mxture will have a
fraction of 0.223 of the feed 10conponent over the surface of the bed. The
present i aﬁmqfahia@p bBloOMthél 8 ednOl Wigh the flufd outiBgpaR @2 slisyoidlibent thy s¢regunes t he
relativelﬁk gh conc ntration of the feeg'fractlon |gﬁ%he a{%g.around t he
&App q

spl ash pl FUIRS G ‘é‘{eﬁ Algeast 579 batlesot0. whsiehrrash Bitde Sgtient e of the
feed fraCﬁﬁlerau@a ﬁbﬁ?ﬁ?gﬂ’i@ dfst}ﬁmaﬁ%gﬁz b&Nhd %doam)esh@»a@e g@&éd%%orﬁﬁi opo. 17 or

above 0. 265 wh I's substantially out’side the desired range he new
desi gn s hgﬂps’ﬁtlhé)wﬁhx idingritrutortbex 89, ke pission|that 188h$1§§¢ped| hamzqnyallweltatwmte f eed

fract gel R gté;é’ﬁfr‘%ﬁr%r bec%:?%rg‘?rg 1stpﬁ%1¥1%1ced%cpow ?hc %ﬁglc§ ?0 a&g FadlfaRY lat S

|nd|cte Xin

100301Anodpheh pm@mbeata{ withi@ thepvey &f@Nt40]i Shd épﬁsb{ plateedd @h indhudelupeithrosy
velocity. The nmaxi mum axi al vel ocity devi ation fr%h m t he aver age f] ow
vel ocity qhgtnéwémer%nwhjm@e ApqriyFesaResiEsiido pravide 151 nepcasreat ty wkash gn

creates ragboRgs M)% hbe tt%ﬂr;@ th¥ SH1G! e, b9t 4164 awn\s@dlaﬁ fAk abid oWeeme0 | ocal

hi gh vel ocities can ad to ui di'zation 'of the adsorbent, which can | ead
to excesslowpnwseeaﬁd a reduced life of the adsorbent. Fi gure 4 presents

corrp at| of t he maxi maxa ve it from

Coordbat t R, o Stheh SheusmBor TSy e S¥lBhin el hinpn SIS ER s e RTBES 11,6
di st ance &Whrmmtfoh%ba@m 5 phieity dthBe ioRibafiod bexeb 20l carte diftributp®@si tion
just below the | ower screen 40, and progressing dowward through a one

met er t hi ¢dehiBE upps saeei § e deior § mare even rﬂom\edlgtééhﬂan?@ﬁiémwgaf tedwsd i cant

reductio t t the top of the bed. This indicates a nuch
reduced &%ﬁ?@ngf&%\%@c éz)%taﬁon of the adsorbent at the top of the bed.

[ 00311For[o8a3yl | eﬂ“hcadismbptor box 3@ pariatindnowslgspeetss? anhibe sldasiodthe tox 20hBy

Chan 18t orBy BRI aiRohes SgdRar f s T ks e B O AT hah 2 Y s 10, e

| east onepdbsffe QHB@Vth@&&u?@@ftH@flﬂoﬂ&s Strddnbil thotRY sthhindRGmproRbdr al i ty of
fluid outlets 2 The distributor box 20 is preferably di sposed bel ow t he

upper scri®8¥]10, Thumventioniedesiznedsewlflnid redigi lqii*ah‘fﬁ@ﬁ, egpeciadlyder tharti al | y

above the H({Pr%pe{ndsrg& g&glgbglpoofgi eﬂdu [ tt?t%ro%taa! lh%epﬂqgrgaﬁéh%g.s%gagpa&&s%ﬁ h the

fluid outrln orts ow thé screen atus I ncl udes

at | east dlswobdaatd hﬁsccﬁﬂcnmﬁhl’m thachmiatd hﬂvlng bdd sroseidnizepaatidnhestbinui d
outlet ports 22 of the distributor box 20, ag % baffle% 3(18 are s ﬂcedto
for mP batha smigalsd s\ b svH1Em 4PpRren piainerihs inke: and ot Tor GHBEPHS Bt hat

is di spl agegl Nekdsg ﬂﬂfd%r&%regs% t"Equ‘éﬁ sﬁ&es':sw?}%dﬁdrb'érﬁ bOdAt TRdreRRY, 1R iRt pivs! over
screen 40 is positioned below the | es 30, and includes a spl ash pl ate

42 | ocat efdr thietfhiids wiHén Hifteeant stegas o tfw@rocrimb@pbésmwﬁh@wamrtééﬁ theextigele
cper b4t VS MIELE SO RE Aol Bual AP S 150
but al so 2P Sidroubthti Inﬂ& ﬁohl&)fftlhdmdrlbm&j’n ctpb@fdiu@w ths proeess pddceds through the
25  different stages of the simulated moving bed adsorption separation process, fluid will either
be added to the system, or withdrawn from the system through the distributor box.
[0035] While the invention has been described with what are presently considered the
preferred embodiments, it is to be understood that the invention is not limited to the disclosed
embodiments, but it is intended to cover various modifications and equivalent arrangements

30  included within the scope of the appended claims.



10100321When t he adsorption separation systemis small enough to allow for
the generally rectangul ar distribution boxes 20, a plurality of the
di stribution boxes 20 can be distributed under the upper screen 10 to
provide for a nore even flow distribution and m xing of the feed stream and
t he procesBesivestiomcladli®@881The di stributor box 20 can include outlet ports
22 on the sides of the box 20. By 15noving the distributor box 20 above the
baf f | es 301 apdppaxntud @r HRLIbMHg Y naid & fe22 flaidath hrppstethiuid @bipesigap 32, the
m xi ng of the process streamand the feed streamis inproved. [00341The
i nvention is desiugpreedcrasn,dafihg pkriueasi distitiutagttherain denthecitow efdheorrpedss fiuitior t he
m Xi ng androneahost theluppéerarereeh tabdldwithe uppertsareenover a | ower adsor bent bed.
The apparatus can al so be used as a collection device in the sinulated
novi ng bed ads@rdistribyter sexpaperg ahinleyor admitting thedeed fdid andeaiPlwslity REflYed syst em
conpri ses awtlets vgherdiea ippitien of thedistobutbichox is suspendef! delewtthe €RPEESAHEEE he pr ocess
fluid progresses through successive adsorbent beds. Therefore, the inlet
ports for the Pllardenapefle digpesed fisgcinpengatifhe flyd oytiets of iR tistebyior ipxeq s
wi t hdr analanggpacsdfsyificiently te alowsthe pesess fiaidrtp Aaw setwepr iigwlistibiior BPhandiBe ext r act
and r af f i n@ffe; &tk eans pass through the outlet ports 22 and out the inlet
port of the distribution apparatus. As the process praqceeds through the
25di fferent st AJer §erephaiskgsat PalPW haRIRALLISRTE AR08 PRYDRWERSFETSR i on
process, fapaityesistibepd ereirier thaday of a mixtiee i ioe arpcessyiuig anddeediiid 2Bt t he
syst em t hrhawvigh atshleshiblsterdispasasibetsysthe pdarag tharhafite. t he i nventi on has been
described with what are presently considered the preferred enbodi nents, it
is to be undbe sppacadud dfatairh Hevhersirethe isplash gata cbmpiiises bpettures anddhelparcéndsed
enbodi mentdpen Biéa of theisplabinplaiedsidss hae theglercear dpen airaaiad itel lo@drisoresn.and
equi val ent arrangenments 30i ncluded within the scope of the appended cl ai ns.
The inventd §Re ShkdBoficim 1 whedh RBRBSARHS IdWaF sclbsi Havb BigeRgra@icibxi Ng a
feed flui %@W%%%ﬂgn Bisp5RE Hithh W GHindFiediRshaledGessel, and whBreHRREBis®iBlit8EBbx havi ng
S rOl

h
apertures Fé,%g%ﬁe%{he%{@mfag uldr osfs_sggﬁogf the process fluid from above
t he upper sCreen to ow t he upper screen;

4. The apparatus of claim 3 wherein the center of the cross-section of the distributor box is
disposed between 50% and 80% of the distance from the center of the upper screen to the
outer edge of the upper screen.

5. The apparatus of claim 4 wherein the center of the cross-section of the distributor box is
disposed between 70% and 72% of the distance from the center of the upper screen to the
outer edge of the upper screen.

6. The apparatus of claim 3 wherein the distributor box has side planes and the fluid outlets
are disposed in the side planes.

7. The apparatus of claim 3 wherein the distributor box has a bottom plane and the fluid
outlets are disposed in the bottom plane.

8. The apparatus of claim 7 wherein the distributor box bottom plane has an inner edge and
an outer edge, and the fluid outlets are distributed on the bottom plane toward the inner
edge and toward the outer edge.

9. The apparatus of claim 8 comprising two baffles, wherein a first baffle is disposed
underneath the distributor box fluid outlets distributed toward the inner edge, and the second
baffle is disposed underneath the distributor box fluid outlets distributed toward the outer
edge.

10. The apparatus of claim 9 wherein the two baffles are separated, forming a baffle gap,
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a distributor box, having an inlet for admtting the feed fluid and a
plurality of fluid outlets, wherein a portion of the distributor box is
suspended bel ow t he upper screen; at | east one baffle di sposed
directly beneath the fluid outlets of the distributor box, and spaced

suf fi ci entgdny whered th@&‘blééﬁ%!ﬂé AgLS widtH dgrbsled tharl ihewaflegugen t he distributor box
and the baffle; and | ower screen di sposed bel ow the at | east one

baffle andhay ng ame%clam@@ner@mﬁémgtﬁ&nalb%&rdcm%@gpmrwy@fnu.a Metd.he 1 ow
of a mxture of ﬁe process fluid and feed fluid, and having a splash plate

di sposed bl%' RW § h?atl?sdfgpdlg S|bl}tlﬂ§ {?@In >Jin% aanfggt{ %uTé]\%ltI@Qgr%'é@stsqlﬁldoéorﬁdrgln 1 wherein

t he spl ash pla P e perc open area of the

spl ash plate i %n hﬁp%? s&r@éﬂwﬁmﬁs%faﬁ;\ﬁé}& cREURAY cBARBralbn, thB@nd a¥@furéscr een. 3.
The appar %s‘tﬁ‘bu%‘d tfdr&h ?q VG R &f‘esyﬁtmﬁ frof Ty \LeOM@[Ipp%? £&8&h BDeRwAhe

general ly %bérs ah. con i guration | sposed within a cylindrically shaped
vessel , wWherei'n the distributor box has an toroidal shape with a

rect angul ar Crgggmifot b with £h anhbBr sHRPaBAJ Havirf arGhiad 167 siniRg BlefeddTRidccent er
of the Crosgy %Ih}})& A0 outidls, Q\}hféf'erli QE&%n HWe distriblitoRRR akBsdNMeE BeaWthaand 80%
of the di %&)@& %reeﬁ Oagﬁ]dtt%ifluﬁ:cg&}tlg{s a6 di ;gbfeae&'PIBﬁ%h%(b V\,ﬁer s&r@éc&%ﬁth@‘&‘sﬁrbuﬁgge of

t he upper arat us eln the center of the
cross- secton of the distri butor box is disposed between 70% and 72% of the
di stance from {h8, GRAR, oQafd l;engath'%%str%fd?%ex twheldifedRH befile RARItIOAed he upper
screen. 31 ?%Q FW&@NF\?O ox il %'sﬂffh@ﬁtlﬂb%ﬁ&& tlﬂgtpﬁfce@ﬁ% d@s side
pl anes an bg‘weeH't ?or%o%%ﬁd i 'Miﬁal eth%'t aQtLe%%?és acéd tol N€

appar at us otto ane and the

I’Ib
fluid out If%r{TEa%{‘? Bt §ﬁi§ 8@ f ROFPRE @&%"82‘?@& Wide3nd g " The appar at us of claim

7 wh th t
‘ dgeerg'ng the lﬁn}er'sgg%rf\glﬂpiéuggn fid ﬁégﬁé?‘g%:@%raﬁgn u.eg&@d%shgﬁm@eéﬂ% outer |

i nner edg a

conpri si ng;t Q{Bceﬁa}(}afjég P‘?ﬁﬂ@?'@l de'a?'f‘ﬁgg ?ﬁ??tg d%%%‘%e%tb‘é?omﬂ e%n eér?rtﬁeat h the

di stribut ®M8ox fluid outlets distributed toward the inner edge, and the
second baffle is disposed underneath the distributor box fluid outlets

di stri but 8 Thempraratusef elainet2 wirjein theigplastrplateipgludestansrtyes hafeil Bewher ei n
the two bablbkeplatgrapedepaargtsowllerftoanthe lpwer snigdn apegues. and wherein the
splash plate has a width greater than the baffle gap. 11. The apparatus of
cl ai m 1 wher Bieappbatudi o tlainb 1 farthdrancludingl afbesdistritpltermpéte digpaséd béndath thel et s.
12. An appeweristteed, @hd dihsieln thelfidwdistibetonplate hgs apdriaed distritiuttdwhdrbina process
fluid, conprising: an upper screen with a substantially circular

confi gur atyig léh ?%Yétlﬁyfo@&@tFlsd%S%n&ihﬁ&r{g' Debeflid Wrk 8ipRbcb vty BorhpridMgof t he

process flul rom above the Upper screen to bel ow t he upper screen;

a distributor beuppdrkéream annul ar shape and having an inlet for admttl ng
the feed fluid and a plurality of fluid outlets, wherein a portion of the
di stributor boxz disgibstes pendadndeflosinteheand gpiuralifcofdigia, outletsl wheeeitithei d out | et s
ar e di sposithibatop bex is e pbwidtbeowsbie higpee sotert;he di st ri but or box;

a plurality of baffles, wherein each baffle is disposed a distance below the distributor
box, and each baffle is positioned directly beneath distributor box fluid outlets; and

a lower screen disposed below the baffles and having a splash plate.

16. The apparatus of claim 15 wherein the distributor box has a lower face, and the plurality
of fluid outlets are distributed over the lower face.

17. The apparatus of claim 16 wherein the baffles form a gap beneath the distributor box
where the process fluid mixes with the feed fluid forming a mixture.

18. The apparatus of claim 15 wherein the baffles are separated to form a baffle gap, and
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two baffles di sposed beneath the distributor box, wherein each baffle is
positioned directly beneath distributor box fluid outlets, spaced
sufficiently to allow the process fluid to fl ow between the distributor box
and the baffle, and wherein the two baffles are spaced to forma gap for

t he fl ow ofheréhtbe paifie gasisfah wpehirgidr he eixtéie o tiow wrile lower scregnl ower screen with
a substantially circular configuration disposed below the at | east one

baf f | e andohahd appatatsedt claiet €whapia thieudigsbutbrbox hisdiddfatdse aed the aralityng | ow
of a m xt UlRl duflett BR dutasRsovel the didamdtes.eed fl uid, and having a splash plate
di sposed bel ow the edge of the baffle. 13. The apparatus of claim 12
wherei n t g Rl 4pBrakls@r Blalnl$8 MHRS BRBAdINY £&istriVRE! 48 disP&sed BRI INDbALE
apertures (afd n,%lﬁhgfeiﬁﬁggis{rilﬂﬁtol @%\%rhe@ ﬁﬁé?ﬁlf%sacf?ﬁrriﬁugdqﬁereiald“ The appar at us

of claiml urther 1nc Ing a w di stri butor ate di sposed beneath the
| ower screen, and wherein the flow distributor plate has apertures
distributed therein. 15. An apparatus for distributing and m xing a feed

fluid with a process fluid, conprising: an upper screen; a
di stributor box, haying a fluid inlet, and a plurality of fluid outlets,
wherein the distributor box is disposed bel ow the upper screen; a

plurality of baffles, wherein each baffle is disposed a distance bel ow the
di stributor box, and each baffle is positioned directly beneath distributor
box fluid outlets; and a | ower screen di sposed bel ow the baffles and havi ng
a splash plate. 16. The apparatus of claim 15 wherein the distributor box
has a | ower face, and the plurality of fluid outlets are distributed over
the lower face. 17. The apparatus of claim 16 wherein the baffles forma
gap beneath the distributor box where the process fluid mxes with the feed
fluid formng a mxture. 18. The apparatus of claim 15 wherein the baffles
are separated to forma baffle gap, and where the baffle gap is an opening
for the mxture to flowto the |lower screen. 19. The apparatus of claim15
wherein the distributor box has side faces, and the plurality of fluid
outlets are distributed over the side faces. 20. The apparatus of claim15
further conprising a distributor plate disposed below the | ower screen, and
wherein the distributor plate has apertures distributed therein.



