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DJST.RIBUTOR ASSEMBLY FOR. 

.MUL"II-BBD DOWN-FLOW CATALYTIC REACTORS 

FJR!.P Of THBJNVBNTION 

This invention relates to a distnDutor usembly for multi-bed. down-Bow catalytic 

reactors. that is. reactors which include vertically superimposed padced beds· of particulate 

catalytic material and wherehl a liquid or liquid and gas mixture is processed as it flows down 

lo throup the packed beds. This 1')Je of reactor is used in the petroleum and chemical processing 

industries for canyb_lg out various caialyti~ reacticns, sudl as hydrotreatina, hydrofinjshin& 

hydrocrding. and clewaxing. 

BACKGit01JND OFTHBJNVBNTION 

Multi-bed, down-.flow catalytic reactors are used in 1he pearoleum and chemical industries 

15 for a variety of processes. In 1he petroleum refining industry, multi-bed, down-flow reactors are 

used in processes for h;ydrotreating, hydn>desulfbriz hydmfinisbing, hydrocracking, and 

dewaxina. In these processes, the process liquid is mixed with a gas or vapor and this multiple 

phase mixture.is passed tlvoush. the packed catalyst beds. Because such reactions may consume 

some of the reactants, additioDaI vaporous reactall1s. tor example, hydrogen. may be-injected at 

20 several points along the path of the liquid and gas throuah the reador. Also, large. amounts ofheat 
may be generated due to exothermic reac:dons, and quench media may be addecl to regulate the 

temperature in the reaclm. As 1he liquid and gas mixtmt flows tlvoush. a Catalyst bed, some 

maldistn"bution of temperature and reactant concentration often develops across each bed. Unless 

this is mitigated; the reactor operatim would be ineflicient and hot spots may develop that could 

25 potentially force premature ieactor shutdown and there1br plant shutdown. It is therefbr necessmy 

to provide reactor intemals for coDectins and mixing the liquid and gas exiting fi'om one bed 

· before distribution to the next bed, so that any such maldistribution is not propaaated :ti'om Olie_ 

- catalyst bed 10 the nm. To accomplish 1bist dis_tnl>utor assemblies are used between 1he adalyst 

beds to ensme that the distnDution of the liquid and ps mixture (ind a 1he cae may be, the• 
30 vaporous reactant or quench gas) across each bed is as Uftiform as possible in both composition. 

and temperature. By providing such uniform distribution, each bed will be efficiently utilized and 

1he desired catalytic reactions will take place in a more predictable manner. 
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Numerous types of distributor assemblies for multi-bed. down-flow reactors are known in 

1he prior art. One example is shown in United States Pat. No. 4,836,989, in which the distributor 

assembly C:omprises a collector tray arranaed below a catalyst bed and a distributor tray is 

momted under the collector uay. lhe distributor tray is fed by spillways which provide several 

s passageways for the liquid coBected on the collector tray, as well as quench gas mjecteci between 

the distributor tray and the catalyst bed. 1he spillways have outlets below the collector tray which 

face sideways and tanaentially into an llUlular mixing chamber located under the collector tray . 

. The outlets are descnbed as imparting a. swirling motion to the liquid in the annular mixing 

. chamber that promotes good mixing and temperature equilibrium. Further mixing apparatus is 

10 provided below the mixing chamber to collect and distribute liquid over the underlying catalyst 

bed. 

Another type of a distnbutor assembly, as shown in United States Pat. No. 4,960,S71, 

includes a collector plate that has a central opening therein. A quench mixing zone is provided 

under 1he collector plate, in which a second plate having openings formed in an annular outer 

15 portion 1hereof is mounted 1D1der the collector plate, with the llUlular portian thereof being 

· situated radially outwardly of the central opening in the collector plate. Baftles are aftixed to the 

· annular portion and manged at a tangential angles and in concentric rings to induce current eddies 

in 1he liquid and gas flowing throuih the annular portion. Examples of other types of distributor 

assemblies for multi-bed, down-flow~ are described in United States Paten1s Nos. 

20 3,705,016, 3,977,834, and4!182,741. 

SUMMARY OF TBBINVENllON 

According to the present invention, a distrib1l10J' assembly for use in a multi-bed down­

flow reactor includes a generally annular trough for collecting and mixing liquid and gas flowing 

ftom an overlying catalyst bed, and a chamber disposed centrally within 1he annu1ar trough for 

25 receiving liquid &om the trough and fbnher mixing the liquid and gas. The mixing chamber has 

at least one inlet for Rceiving liquid ftom the trough and at least one outlet for directing flow 

toward the underlying catalyst bed. A divider wall traverses 1he trough fi:om a position adjacent to 

~ the inlet 10 divert collected liquid iiom the inlet and cause the liquid to circulate around a 

substantial portion of the periphery of the mixing chamber prior to reaching the liquid inlet. A 

30 single W. and a single divider wall acljacent to 1he inlet may be employed, whereby the pool of 

liquid 1hat is collected adjacent to the divider wall circulates around substantially all of ihe 

periphely of the mixina chamber prior to reaching the inlet. Liquid flowing from the catalyst bed 
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is thus collected and mixed vmlrthe pool of liquid C01iising through the trough from the divider 

wall to 1he mixing chamber inlet. 

Another aspect of the inwntion is that the mixina chamber may have a single outlet 

fonnecl centrally .in 1he boUOin wan 1hereo( and die niixing chamber inlet may comprise a 

5 passapway which projects into the mixing ch8mber at an orientaticm relative to .the outlet to 

impart a spiraDing·or rotating flow pattem within the Chamber that is additive to the circular flow 

pattem pnesated within·1he mmular collecdna and mbdll!gtrough. 111e inlet passapway is 

preferably shaped to impart turbulence to 1he 1IOw up0n ently into 1he mixing chamber, and a 

pimany cyJindrical baftleis preferably mounted ·within the mixina chamber to fbrm an annular 

lo passageway around the outlet which induces·fbrther·spifalling or rotating flow of the liquid and 

ps wi1hin the chamber downstream of the inlet passageway. The orientation and shape of the 

inlet passageway and the amiular passapw&y within the mixing chamber cooperate to induce 

robust, reJatively high.energy mixing of the liquid and ps. 

Quench gas or tluid may b9 iqjected at mailtiple points into the pool of liquid in the mixing 

1s trough. AnOther aspect of the inWntion·iS that a ps inlet iS preferably ibrmed in 1he top wall of 

the mixing chamber overhead the outlet. Qumda gas is·entrainecl in the liquid being processed, 

first, at 1he points of injection into 11ie·liquicl pool collectecf within the mixing trou&h and, second, 

by means of the turbulent and spira6na flow patterns generated within the mixina chamber. 

Thes&und otherfeaturei Ofthe present~ Will be more readily understood upon 

20 reading the following "Detailed Description of the Preferred Embodiment" in coqjunction with the 

accompanying drawinp. 

· :BJIBF DESCIUPI'ION OP Tim DRAWINGS 

. PIG. 1 is·a schematic, wnicaI. sectional view of a pzefe:ued embcNliment of distnoutor 

assrmhly according to•the pl'Wilt iilwiltion. 

2s PIG. 2 is a top pliii view of die prefeued embOdiment of the distnlmtor assembly 

according to the present invmtion. 

FIG. 3 is a schematic, perspediW view of the preCerred embodiment of 1he disvibutor 

' assembly according to the presint invention. 

30 .DETAJI.IID DgcIUP110N OF 'IHBpRRFERRED EMBODIMENT 

As shown in FIGS. 1-3, a multi-bed, dowii.;.flow reacmr 10 has ~ cytindrical sidewall I I. 

The section shown in FIG. 1 is taken in the region between vertic:aDy suPerimposed catalyst beds 

(not shown) containins.paclced particulate catalytic material. Each catalyst bed is supported on a 
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grid screen assemblf i2 comprised of a support grid. ~·Cloth and wire screen. all of which are 

well bown in 1he art 1be arid screen assembly is mounted on paraBel cross beams 14 and IS 

that are hmimDlly mounted to 1he reactor wall I I.· 1be distnl>utor assembly 20 of the present 

invention is mounted to the sidewall I I under the grid screen assembly 12 to receive liquid and 

s gas flowing down fiom the emire bottom surface of the overlying caialyst bed and to mix 1he 

liquid and ps. 1he distributor assembly 20 distributes 1he resultant mixture to a perforated plate 

SO which, in tum, distributes the liquid and ps, as well as quench gas. over the cr0ss section of 

1he reactor to a bubble cap assembly 60 which is mounted under the perforated plate SO, which 

ftu1her mixes the liquid and gas, as well as quench gas. and distributes 1he resultant liquid-gas 

lo mixture across the upper surface of an underlying c:atalyst bed (not shown). 

Jn c:ertain hydrocarbon processina applications (for example, hydrodesulphuriz.ation), 

quench gas is injected into the liqui~ and gas being processed. Quench gas may be injected to 

control the temperature and also 1he composition of the liquid and gas mixture (e.g., to provide 

hydrogen excess) that is distributed across the underlyina catalyst bed. Jn 1he preferred 

is embodiment shown in PIGS. 1 through 3, quench tluid or gas (for example, hydrogen) is injected 

at two points into 1he liquid by quench gas pipes 22 and 23 (as described in mare detail below). 

1he distributor assembly 20 also ibnctions to entrain quench gas in 1he liquid and gas received 

&om a ·catalyst bed and 1o distnl>ute the liquid-gas mixture to the perforated plate SO and bubble 

cap assembly 60 for distribution ewer the c:ross section of 1he underlying catalyst bed. 

2 o The distributor assembly 20 ~ boriz.ontaDy mounted to the reactor wall 11 and includes a 

generally annular collecting and mixing trough 24. Trough 24 includes a bottom wall formed by a 

flat circular bottom wall or plate 2S and an uprisht, cylindrical, peripheral wall 26. Plate 25 is 

hori7.onta1ly mounted under 1he grid screen assembly 12. 

The distributor assembly 20 further includes a mixing chamber 30 having side walls 31, 
. . 

25 32, 33, and 34 that are mounted in, fluid-tight relation to the upper surface of the plate 2S at 1he 

~thereof lhe annular collecting and mixing trough 24 ii~ on the plate 2S between the 

. · side walls of mixing chamber 30 and peripheral wall 261o collect liquid flowing doWn fi'om 1he 

- overlying catalyst bed and mix the liquid prior 1o readling the Inlet passageway 36 of the mixing 

chamber. 

30 The mixing chamber 30 has a box-Jike shape adapted to extend upwardly from the plate 

25 between the pair of cross beams 14 and IS that support the overlying catalyst bed Jn the 

preferred embodiment, the mixing chamber 30 is rectangular in top plan and extends 

longitudinally of the cross beams and has a width adapted to occupy the space between the cross 
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beams. The mixing chamber is fbrmed by longitudinally extendina side walls 31 and 33 that are 

respectively mounted inwardly o( and adj~ tO, the interior surfaces of the cross beams 14 and 

IS. by transversely ex:tencting side or end walls 32 and 34,· and by a rectangular top Wan 3S. The 

bouom will of 1he mixini chainber is tbrmed mtearillY with, and comprises a central porlion of; 

s the collector plate 25. 1bat iS, the bOttom wall of fae 1l'Oiigh. 24 and the bottom wall of mixina 
dlamber are both 1bnmd by fho phde 2S~ and 1hus both lay in fae same borizonta1 plane. 1be 

plate 25 of'1he annularuaup 24 is mo1111techmder and in close proXimity to ihe cross beams so 

1bat 1he mixina cballiber 30 is disposed between the cemnl pair of cross beams, to thereby 

minimize the vertical sp8ce taken 11p by the cliitnbutor Usemb1y 20 and thus make efficient use of 

10 overall wlume of the reactor 10 ~thus penmt higher catalyst :611 wlume. 

Jn 1he preferred embodiment, the mixing chamber 30 has a single inlet passageway 36 

extending ftom 1he end wall 34 mad a single outlet 37 iii the boaom center of the bottom wa112s. 

Inlet passageway 36has an upstream end formifta ma ~ar oUtlet opening in the inner wall 

26 of 1he UOUgh.24. 1he outlet opening in the trOUgh iS tbnned at its top mui bottom by the top 

15 wall 35 of the mixing chamber and plate 2S and at its sides by the inner smface of side wall 31 

and the inner edp of end waD 34. Omlet 37 ~a ci:n=uJar aperture formed at the center of 

the collector plam 2S coaxially with 1he axis of 1he reactor side \Yan 1·1. A.gas inlet 38 is formed 

in the cemerofthe top Will 35 direcdy overhead die outlet 37. As best seen in PIGS. 2 and 3, the 
. . 

side wan 31 projec11 outwardly fi:mn 1he ·lllixing· chamtier 30 to the peripheral waU 26 of the 

20 1r01lgh 24 to 1hereby fbrm a clMder wall 40 which trawrses·11ie trough.24 mfiacent to 1he inlet 

passageWay 36. 1hat is, the divider wall 40 is famed integrally widathe sidewall 31 and is thus 

Contiguous to die radially (nlatiVe to 1he axis olthe reactor and oUdet 37) outer edge of the inlet 

36. The divider wall 40 projeclS outWard1y 6onl die mixina diamber inlet 36 to averse the 

1l'OUgh 24. 1be boctom edp of1he divider wall 40 fbrms a Subs1ln1i8lly fluid-tight seal with the 

25 plate 25, and 1he outer end of wall 40 forms a pnelaUy fluid-tight seal with the inner surface of 

~·peripheral wall 26 of the ti'ough. 

The divider wall 40 diwrts liquid collected in the mixina 1R>Ugh 32 adjacent to 1he inlet 36 

- and causes the pool of liquid Collected and accumuiatect in the.ucniah 24 to flow in an arcuate or 

circular pattern (shown by dashed outline in PIG. 2) around substantially the entire periphsy of 

30 the mixing chamber pdor to reaching the inlet 36. 11iat is. die pool of liquid t1ows in an arcuate 

path that subtends an ansle of roughly 360 degrees, •exc1uding C>nly the 8rc1u.te Width of the 

upstream opening to the inlet passaaeway 36. · As liquid rainS dowli at~· loc:ations into the 

annular mixing troush 24, 1he circular flow pattern in the hori7.0nta1planeof1he trough induce$ 
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re1ativeJy low enqy•imxmg of ihe liquid in the pool with that liquid raining down from the 

cmalyst bed, so 1hat the liquid entering inlet 36 bas rela1ively uniform temperature and 

composition. The si7.e of 1he inlet passapway 36. particulady, the width and height of the 

downstream 8nd thereof (u., at the downstream edge of the inner passageway wall 42, as shown 

s in FIG. 3), is selected in view of the operating range of flow rate of liquid 1hrouah the reactor 10, 

in order to cause the operating liquid level. (shown in dashed outline in FIG. 1) to be somewhat 

lower than top wall 35 of the mixing chamber 30 to hm a pp between the liquid pool and top 

wall 35. It will thus be seen that a pool of liquid of substantial depth is accumulated in the trough 

by means of the constricted inlet passageway 36 to the mixing chamber, which, due to the fact 

.10 that the lnixing chamber is contiguoU:S to llld forms the inner wall of the collecdns and mixing 

trough, the chamber inlet 36 comprises a restrictecl outlet to the trough 24. It can thus be seen that 

the distributor assembly 20 c:Omprises an annular collectina and mixina 1rough 24 that includes at 

least· one divider wall 40 which traverses the trough, ·and the trough bas an outlet opening 

a4acent. OJ' in close pmximii;y, to the clivi4er wall at the downstream end of 1he trough that leads 

15 · to the constricted passageway 36. Passageway 36 restricts the flow of liquid from the trough to 

cause liquid to accwnulate in the trough and 1hat also, by virtue of the constriction of the flow and 

expansion downstream thereof imparts turbulence to the liquid and gas stream exi1ing therefrom. 

As may be seen in FIGS. 2 and 3, the inlet passageway 36 to the mixing chamber 30 

extends aJona a path that is aqjacent to the periphmy of the chamber and 1hat is radially ofiSet 

20· rrom the axis of the reactor wall 11 and 1hat is also tangential to the circular outlet 37 formed in 

the bottom wall 28 of the mixing chamber. This orientation relative to the outlet 37, together with 

.die annular shap9 of the.flow passageway widUn the mixing chamber. imparts a rotating or 

spiralling flow pattern to the liquid and gas that is additive 10 the rotating or circular flow pattern 

generated widUn the annular trough 24. Also, the inlet passageway 36 is tap8red or converges in 

· 25 1he directioD ·of Bow of liquid and gas fiom. the troush 32 into the chamber 30, to thereby induce 

turbulmce in the flow as 1he liquid and gas flows through the constricted downstream end of the 

inlet passageway into 1he mixing chamber. 1he passageway is formed by the tlat chamber side 

- wall 31 and a flat inner wall 42 that extends from the edge o( and :tbrms an obtuse angle with, the 

transverse end waD 34 of the mixing chamber. Wall 42 forms an acute angle with side wall 31. 

30 1be downstream end of wall 42 is contipous 10 the outlet 37 and lies generally at the intersection 

of a plane 1hat divides that chamber into upstream and downstream portions, which plane extends 

transversely of the chamber 30 and intersects the axis of the outlet 37 and thus contains the axis of 

the reactor wall 11. 
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A semi-cylindrical baffle wali 38 is mounted in the upstram portion of the mixing chamber 30. 

Baftle 38 extends &om the dOwnstream edp of the inner inlet passageway wall 42, to thereby 

open away ftom the sidewall 31. The shape of 1he Jnlet 36 and the expanding f1ow path formed 

between & semi-cytindrical wall 38 and 1he sidewal 31 induces turbulence to the t1oW 
. . 

5 immediately downstream of the passageway 36. An annular passageway is formed within the 

upstream encl portion of the c:hamber.30between1he semi-cylindrical baftle and the chamber 

waUs 31, 32, and 33 and is ·ccmtinued into 1be downstream end portion of 1he chamber 
. ' 

subsequently by 1he U-sbapecl maDgement formed by walls 33 and 34 and 1he inlet wall 42. The 

tanpntial0r radially offset arrangemint of the inlet passageway and the annular passageway 

10 wi1bin the mixing chamber, all c0operate to induce a circular or spirallina tow pattern which 

ihorough1y mixes the liquid ind ps. 
. .. 

Quench gas (for example, hydroaen) is qected by pipes 22 and 23 at iwo points mto the 

po0I of liquid collected Within the collecting and mixing trough 24. As shown by dashed outline 

in PIG. l, the operating liquid level. is lower than the height of the. sidewalls of the_ mixing . 

15 chlmber 30, diat is, belOwthe 10p wall of the mixing chamber. The ends of the· quench pipes 22 

and 23 project into the mixing 1IO\J&h at locations below1he operating liquid level 1hat are radially 

displacecl fi'Om the mixing chlmber inlet by .P.,roximately 2700 and 900. Quench gas injection at 

such radially offset locations along the cirCular flow path in 1ho trough 24 causes agitation of the 

pool of liquid at each loca1ion, to 1bereby enhance the mixing of liq~d- into and tlowing 

20 through the trough. 

some qUench ps is. entrained in 1he liquid at the points of injection, and the remainder 

flows upwardly mm die pool otliquid in 1he troiigh 24 into the sas inlet 38 in the 10p wan of the 

mixing chamber 30 and also through mlet passageway 36 above 1he liqui.d flOwins therethrougb. 

It is noted that the cross lams 14 and 15 8re tapered at their outer ends atljacent to the wall 11 of 

25 the reactor, and a gap is providecl betWeen the upper edg8 of the divider wall 40. and the lower 

surface of 1he 84acent beam 14 where such beam extends outwardly of the mixing chamber. 

·It will be seen the~ duanber 30 of the preternd embodiment has a tectangular box shape, 

- and the coUecting· and mixing trough 24 is formed around the mixing chamber on· the flat circular 

plate 25. The sidewans 31, 32, 33, and 34 of1he box~like mixing chamber are mounted in 

30 substintially :ftuid-tight reJatian to plate 2S, so that1he radially inner wall of the collecting trough 

24 is formed by the sideWBus of the .mixinl chamber and the peripheral wall 26 of the trough is 

fivmed ·by die wall at the peripbeJy of the collector plate. h mbdng cliamber has. a rectangular 

top wall 3S, and its bottom waD is formed integrally with plate 25. lbe outlet 37 of the mixina 
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chamber 30 is a cae,ill1r aperture fbrmed at the center af~t. 2S and the axis of the reactor. The 
cat8lyst bed is supported ma grid assembly 12 mounted an cross beams 14 and IS, and the 

collector plate is borimtta1lY mounted under 1he cross beams in_ close proximity 1hereto so that the 
mixing chamber 30 projects upwardly between._ and longitudinally o.( 1he cross beams. This use 

5 of 1he space between 1he cross beams minimizes 1he vwtica1 space occupied by the distributor 
assembly 20 and 1hus results in efticielit use of 1he overall reactor volume. 1be inlet passageway 
36 is formed at one side by 1he side wall 31 of the mixina chamber 1hat mends longitudinally of 
and adjacent to cmss beam 14. Divider wall 40 is formed intearaJJy with, and projects outwardly 

fiom, the side wall 31 to the peripheral wall 26 and is 1hus contiguous with the inlet passageway. 
10 The inlet passageway 36 is fbrmed at i1S 01her side by wall 42 that forms an acute angle wi1h side 

wall 31,·so that the inlet passaaeway tapers in the direction of flow. Semi-cylindrical baft1e wall 
44 is mounted coaxially with the reactor axis and also the axis of 1he circular outlet 37. The 
upstream edge the baftle 44 extends ftom 1he downstream edp of the flat inner wall 42. A 

turbulent, spiralling tlowpattem is initially aonmated m the upstream end portion of the mixing 
15 chalilber 30 by 1he ccmstriction through the tapering inlet passageway 36 and expansion around 

the upsCream porticn ofbaftle 44. Subsequently, fbrther turbulent spirallins flow is generated by 

constriction between the downstream portion ofbaftle 44 and 1he proximal chamber side wall 33 
and then expansion as the liquid flows past baftle_ 44 inm the downstream end portion of the 
mixing chamber. Also, the rotating or spiraling flowpattem is gensated by the radially offset and 

20 tangential manpment of inl~ passageway relative to 1he outlet 37, fbllowed by 1he generally 
annular passageway formed between the rectanplar side walls 31, 32 and 33 at the upstream end 
portion of the chamber and semi-cylindrical baftle 44. This mtating or spiralling pattem is 

continued in the downstream end portion of the mixing chamber by the obtusely arranged inner 

wall 421hat eXtends tangentially of the outlet As shown in FIG. 3, flat plates 45 _may be arranged 
25 1o somewhat round the comers within the chamber to dierebY streamline 1he flow and enhance the 

_rotating flow pattern. Such turbulent flow, together witb.1he superimposed rotating or spiraling 
· flow pattern, together pmvide tbomugb mixing of 1he liquid and gas mixture. 

Jn the preferred embodiment, the liquid arid ps, u well u quench gas, exiting from the 
outlet 37 of the mixing duunber is directed to the center of a perforated, flat, collector plate SO 

30 1hat is mounted below 1he coDecting and mixing trough 24 and mixing chamber 30. The plate SO 

has a large number of apertures therein (only some of which are shown for sake of clarity). A 
bubble cap assembly 60 is mounted under 1he plate SO to receive liquid and gas from the 

perforated collector plate and distribute the liquid and gas mixture across the underlying ~ 
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bed Further liquid mixina and liquicl.;ps entrainnlent is provided by the combination of die 

pedbrated plate and bubble cap asiembly. Such bubble cap lssembJ.Y may be of 1he type 

generally clescn"bed in United S1ates Patent No. 4~836,989, the canten1s of which is incmporated 

by reference. 'lbe membly iilcludes a plate rnouiltecf~ pJate 50 lllld a large number of tubes 

s which project upwardly ftom 1he p~ and eap .llli>UDted at the upper ends of 1he tubes. Slo1s are 

tbrmed at the lower ends of the capi to~ .. me the ps bubbles within the liquid and 

ps mixture drawn dttouah the tubes. 11le distribUtion of the tubes over the cross section of die 

plate pmvicles :fbr ewn distnlnition of the liquid and gas mixture over the underlying catalyst bed. 

It.is p1efm1ecl that the sne1a1· distnbutor·assemblies 20·be oriented within the reactor 1 o so 1hat 
- . . 

io the divider walls 40 of WrticaJly actiacmt distributor memblies are radially oftiet by 180 degrees, 

that is, that the divider walls project in diametrically OfJposed·directions~ Such offset llTID8eme&t 

of the various distributor assemblies within the re8ctOt will minimize anY )JOSSlbilitY that. should a 

hot spot foam in cne bed in dale proximity to the inlet passageway 36 of die mixing chamber 30 
' . 

of the under1yina: distn'butor assembly, sUch hot spot will not be propagatec1 by sudi distn'butor 

15 assembly to the ilext catilyst bed. 

1bl preYious clescriptimiof a profmed embodiment otthe present invention is primarily 

for illustratiw purposes. it being1-ecognizecl that a~umber of variations might be used which 

'M>uld·stiD inCOipOl'ate the essmice of the invention. Accoiclingly, reftmice should be made to the 

following claims in determining the scape of the inwntion. 
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WOH134613 THIS SHEET HAS. -
R""p· l BEEN ._ .ACED 

What is claimecl is: 

1. A distributor assembly fbr a catalytic reactor including a cylindrical sidewall. two or more 

. · catalyst beds. mid means mounted to said reactor sidewall b supporting the catalyst beds in 
\lldically superimposed relation to each other to permit liquid and ps 10 flow ftom a first 

s catalyst bed to a second catalyst bed, the disttibutor assembly beina mounted within the 
reactor between said first and second catalyst beds. said distributor assembly comprising a 
generally annular trouah h co1lectina liquid fJo\ving down from said first catalyst bed, a 
mixing chamber disposed centrally within uid trough and having an inlet fbr receiving liquid 
collected in said troush, said mixing chamber having an outlet for directing liquid and gas 

10 from said chamber toward said second catalyst bed, and a divider wall traversing said trough 

adj~ to said inlet to cause liquid collected in said Dough to circulate through said trough 

around a substantial portion of said chamber prior to reaching said inlet. 

2. 1he distributor assembly of claim l, wherein said mixing chamber has a single inlet, and said 
distributor assembJY includes a single divider wall acljacent to said inlet. whereby said divider 

1s wall causes the liquid to circulate in said~ around ~bstantially all of said mixing • 
chamber . to-.....: .... said ..:.. .. le inlet. pnor ............ iNUf5& 

3. The distributor assembly of anypreceedins claim. wherein said mixina chamber includes side 
walls which :lbrm the inner wall of said trough. said inlet is contiguous with a side wall of 1he 
mixing chamber, and said divider wall is intearal with, and extends outwardly from, said side 

20 wall.. 

4. 11,ie distributor assembly of any preceedins claim, wherein said mixing chamber inlet 

comprises In inletpassapway whim converges in the direction of flow of the liquid and gas 

into the mixina chamber, to thereby impart a tmbulent flow downstream thereof 
S. The distnoutor assembly of any Preceedins claim, wherein said mixing chamber includes a 

25 top wall and a bottom wall. said mixina chamber outlet is formed centrally within said bottom 
wall, and said inlet passageway iS formed between a side wall of said mixing chamber ~d an 
inner wall that converges toward said side wall in the direction olfJow of the liquid and gas 

into the mixing chamber, to thereb)r impart a rotating flow pattern within said mixing 
chamber .. 

30 6. The distributor assembly of any preceeding claim. wherein said mixing chamber has a 

rectangular box sbap9y said baflle is semi-cylindrical. said baflle terminating at a downstream 
end portion 1hat forms a constricted passageway with a proximal side wall of1he _mixing 
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c:bmnber, 1D 1hnby impart a turbulent flow pattern as 1he liquid ancl gu t1ows downsu.m of 

said baftle. 

7. 'Ihe distributor assembly of any pnceeding cWm. ldier compilsirig quench gas qection 
pipes tbr intmducing qUellch pl into said.~ anclsaid mixing chamber top wall hasps 

s inlet formed therein directly above said mixing Chalnber·outlet. 

8. The distributor assembly of any preceeding claim, Wherein slid iDixina cliamber includes a 

boUom wall, said~ is fbrmed centi'IU1 widlin said bottom wall of said mixing chamber. 

and said inlet comprises an inlet pusageway that ii tanpntia1 to said outlet, 1o thereby induce 

a rotating flow pattem·witiil said mixing challlber. 

10 9. ne distributor assembly of any preceeding claim; ·Whefeift said inlet passageway is 1brmed 

between a side wan of the mixing chamber and an inner' Win termina1iftg at the periphmy of 

said oud.et, and said divider wall is integral wi1h "and extends outwardly fi'om said side wall 

fbrming said inlet passageway. 

10. 11ie distributor asseinbly of anypreceeding cJaim, "wherein said inner wall of said inlet 

15 passageway CCIMfles iOward said side wall of the Chamber forming said inlet passapway, to 

1h8reby impart a turbulent flow pattem to the liquid as it enters said mbdng chamber. 
· 11. '11le distributor assembly acCorcting to any PteceecJina c1IDn, Wherein said mixiJlg chamber 

tbrlher inclucles a partially cy)indrical baftle that extCncls fiom said inner wall of the inlet 

passageway surrounding a portion of said out1el · 
20 i2. The distributor assembly~ anypreceeding claim wherein said means for supporting the 

catalyst beds in wrticalty superimposed telatiolt to each Other.includes a pair of beams, said 

-troush and said mixing cbambs haVing bottmil"walls 1hit l&y in 1he same plane, said mixing 

chamber having side waDs that project upwardiy between-the cross beams, and said mixing 

chamber inlet is formed in a side wall of said mixing chamber that extends tnmsverself of said 

25 cross bmns. 

13. The dislnbutor assembly'of any preceeding claim, wherein said divider wall is integral with 

and projects outwardly a side waD of the mixin8 dumaber 1hat extends longitUdinany of said 

mixing chamber. 

14. lbe distnDut:or assembly of daim any preceeding, whenin said outlet is tOrmed in the center 

30 of die bottom wall of the mixing chamber, and said mixing chamber inlet comprises a 

passageway that is tangential to said outlet, to thereby impart a rotating fle>W pattern within the 

mixing chamber. 
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IS. The distnbumr~ly of anypreceeding claim,• comprising means fOr injecting 

quench ps into ·said trough, and said top wall of said.chamber has a ias inlet formed therein 

directly above said mixina chamber outlet 

16. A distn'butor assembly fbr a catalytic reactor includina a cylindrical sidewall, two or more 

s c:atalyst beds. and means mounted to said reactor sidewall tbr supporting the catalyst beds in 

vertically superimposed relation to each other to permit liquid and ps to flow ftom a first 

catalyst bed to a secancl camlyst bed, the distn'butor assembly being mounted within 1he 

reactor between said first and seccmd catalyst beds, said disttibutor assembly comprising a 

generally annuJar uough tbr collecting liquid flowing downward from said first catalyst bed, a 

10 divider wall travening said trough. and an outlet in said~ adjacent to said divider wall, 

and mems downstream of said outlet tbr collecting and directing the flow of said liquid to said 

second catalyst bed inlet. whereby liquid collected in said trough circuJates through said 

trough prior 1o reaching said outlet. 

17. 'Ihe distributor assembly of daim 17, whet'8i said trough has a single outlet, and said 

15 distributor assembly includes a single divider waB mtiacent to said outlet, whereby said 

divider wall causes 1he liquid 1o circulate through substantially all of said trough prior to 

reaching said single outlet. 

18. 1he distnl>utor •embly of claims 16 or 17. wherein said means downstream of said outlet 

fbr coDecting and directina the flow of said liquid 1o said second catalyst bed includes a 

2 o mixing chamber disposed centrally within said tmush and having an inlet passageway for 

receiving liquid ftom said 1rOUgh outlet, said mixing chamber including side walls which form 

1he inner wall of said trouah, said uough outlet being tbrmed in a side wall of the mixing 

chamber. 

19. The distributor assembly of claims 16, 17 or 18, 8erein said mixing chamber inlet 

2s passageway c:onwrses in the direction of flow of the liquid and aas into the mixing chamber, 

10 thereby impart a turbulmt t1ow downstream thereo£ 

. 20. The distn'butor assembly of~ 16, 17, 18 or 19, wherein said mixing chamber tbrther 

includes a top wall and a bottom wall, said mixing chaml>er outlet is formed centrally widUn 

said bottom wall, and said inletpusageway is fbrmed contiguous with a side wall of said 

30 mixing chamber and at its apposite side by an inner wall 1hat converges toward said side wall 

in the direction of ftow of die liquid and gas into the mixing chamber, to thereby impart a 

rotating flow pattern within said mixing chamber. 
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