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DISTRIBUTOR ASSEMBLY FOR
'MULTI-BED DOWN-FLOW CATALYTIC REACTORS
EIELD OF THE INVENTION
This invention relates t0 a distributor assembly for multi-bed, down-flow catalytic
mcbm,ﬂmtw,rewbmwhchmdudevuhcanysupenmposedpackedbedsofpummue
cahlyhcmatenalandwhemnahqmdorhqmdmdgasnm:ﬂnuspmcessedasnﬂowsdown
10 through the packed beds. This type of reactor is used in the petroleum and chemical processing
industries for carrying out various catalytic reactions, such as hydrotreating, hydrofinishing, -
BACKGROUND OF THE INVENTION ,
* Multi-bed, down-flow catalytic reactors are used in the petroleum and chemical industries
15 for a variety of processes. In the petroleum refining industry, multi-bed, down-flow reactors are
used in processes for hydrotreating, hydrodesulfurization, hydrofinishing, hydrocracking, and
dewaxing. In these processes, the process liquid is mixed with a gas or vapor and this multiple
phase mixture is passed through the packed catalyst beds. Because such reactions may consume
some of the reactants, additional vaporous reactants, for example, hydrogen, may be injected at
20 sewralpomtsalmgﬁepaﬂmfﬂwhqmdandgasﬂmughﬂurem Also, large amounts of heat -
mayhegamdduewamd:mcmmmdqumchmedmmaybeaddedwugulmﬂ\e
temperahuemﬁereactor Asﬂmhqmdandgasmmtureﬁowsﬂwughacaulystbed,some
maldlsm'bunmoftempmmdmmntmmoﬁmdwdopsmseachbed Unless
~ this is mitigated, the reactor operation would be inefficient and hot spots may develop that could
25 potentially force premature reactor shutdown and therefor plant shutdown. It is therefor necessary
1o provide reactor internals for collecting and mixing the liquid and gas exiting from one bed
" before distribution to the next bed, 5o that any such maldistribution is not propagated from ane
" catalyst bed to the next. Toaeeompﬁshﬁs;dismbwassmbﬁesmmd'hetweenﬁecaﬂyst
beds to ensure that the distribution of the liquid and gas mixture (and as the case may be, the
30 vapmousnmmqmdxgas)mseuhbednasmufomaspom’bhmboﬁwmposm
and temperature. Byprowdmgsucbumfonnd:sﬂibuﬂm,eadibedwmuefﬁcxenﬂyuﬁhzedand
ﬂ:edesuedcatalyucreacumsmﬂukeplwemamorepredmmblenmmer
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Numerous typs of distributor assemblies formulti-bed, down-flow reactors are known in
thepnorart. OnemmplexsshownmUmwdSmesPat.No 4,836,989, in which the distributor
assembly comprises a collector tray arranged below a catalyst bed and a distributor tray is
mounted under the collector tray. The distributor tray is fed by spillways which provide several
passageways for the liquid collected on the collector tray, as well as quench gas injected between
the distributor tray and the catalyst bed. The spillways have outlets below the collector tray which
face sideways and tangentially into an annular mixing chamber located under the collector tray.

) .ﬁeouﬂetsaredescn‘bedasimpuﬁngaswirlingmoﬁmtoﬂneﬁquidhﬁ;eamularmixing
' chamberﬂutpromotesgoodmmngmdtempenﬂueequﬂibnm Further mixing apparatus is

10

15

provided below the mixing chamber to collect and distribute liquid over the underlying catalyst
" Another type of a distributor assembly, as shown in United States Pat. No, 4,960,571,
includes a collector plate that has a central opening therein. A quench mixing zone is provided
under the collector plate, in which a second plate having openings formed in an annular outer
portion thereof is mounted under the collector plate, with the annular portion thereof being

sltuatedradmllyoutwdlyofﬂlecenu'alopenmmﬂleeollecmrplate Baffles are affixed to the

. annular portion and arranged at a tangential angles and in concentric rings to induce current eddies

20

. 25

in the liquid and gas flowing through the annular portion. Examples of other types of distributor
assemblies for multi-bed, down-flow reactors are described in United States Patents Nos.
3,705,016, 3,977,834, and 4,182,741.
SUMMARY OF THE INVENTION

According to the present invention, a distributor assembly for use in & multi-bed down-
ﬂowreacbrmdudesagmeraﬂyumﬂa'toughforwﬂmmdmnghqmdmdgasﬂomg .
ﬁommovalymguhlyﬂbeimdadmmberdsposedcmﬂymﬂmﬂwmﬂuuoughfor
receiving liquid from the trough and further mixing the liquid and gas. The mixing chamber has
at least one inlet for receiving liquid from the trough and at least one outlet for directing flow |

- toward the underlying cau_lystbed. A divider wall traverses the trough from a position adjacent to

30

ﬂleinletmdivencoﬂectedliqtﬂdﬁ'omﬂmi:ﬂetandcauseﬂuliqtﬁdmcircﬂatearounda
substantial portion of the periphery of the mixing chamber prior to reaching the liquid inlet. A
single inlet and a single divider wall adjacent to the inlet may be employed, whereby the pool of
liquid that is collected adjacent o the divider wall circulates around substantially all of the
periphery of the mixing chamber prior to reaching the inlet. Liquid flowing from the catalyst bed
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wthmcoﬂecbdmdmmedmﬂnhepwlothmdmmmgﬂmuguheuough&omﬁedmder
wall to the mixing chamber inlet. _
Another aspect of the invention is that the mixing chamber may bave a single outlet
ibmwdcmaﬂymﬂxeboﬁmnwaﬂﬂweoﬁandﬁemngdnmbenﬂetmayeompnsea
5 pmmwhmhmemmﬁemmngdzmbuammmmbﬂmwﬂetw
mmaspﬂmgwmﬂowpmmm&mbuﬁumadmmﬁemmﬂow
pmmsmmdwnﬁmﬁmmulareollemngmdmgmm 'Ihemletpassageway:s
prefenblyshapedmnnpmmbulmmﬁeﬂowupmmmﬂwmmgchamber anda
puﬁaﬂyqlmdncdbﬂempmfetablymomdwmnnﬂmnmmgchmbumfommmuhr
10 passagewayuomdﬂleouﬂetwhxchmducesﬁrdmspmﬂmgormﬂowofﬂxehqmdand
gasmthmﬂzedmmberdowns&eamofﬁwmletpassagewu ’meonentauonandshapeofﬂ\e
nﬂetpasagewaymdﬂummﬂarpassagemymﬁmdnemmngcbm:bermpmwmdm
robust,relahvelylughenetgynmnngofﬂxehqmdmdgas _
chhgasorﬂmdmwbeuuectedatnnﬂhplepommthepoolothmdmﬂmemnmg
‘15 trough. Anoﬁ\uaspectofﬂ:enwmumxsﬂntagasnﬂetmprefemblyfomedmﬂxewpwdlof
the mixing chamber overhead the outlet. Quenchgnslsemrmedmthehqmdbemgpmsed,
first, at the points of injection into the liquid pool collected within the mixing trough and, second,
bymmsofﬂle"wbdmtmdspﬁaﬁngﬂowpmgeﬁmmmmmiﬁngchambﬂ
nesemdoﬂlerfwmesofﬂ!epresexnmvmumwmbemoremdﬂymdmdupon
20 madmgﬂwfoﬂomng“DenﬂedDmphmofﬁePrefmedEmbodman“mmmchmmmﬂm

iner drawings.

FIG. lmaschemahc,maLsecumalwewofaprefaredembodlmmddnsm'bumr
assanblyaccordmgtoﬂnepresmtmvmm ' '
25 FIG. ZBampplmwewofﬁlepMMedmlbodlmanofﬂxedlsm'bmrassembly
according to the present invention. | | _
" FIG. 3 is a schematic, perspective view of the preferred embodiment of the distributor
= assembly sccording to the present invention.

30 . 1L} I ENT
i As shown in FIGS. 1-3, amulu-bed,down-ﬂowmctormhasacylmdncalsldewall 11.
The section shown in FIG. lstakenmﬂaeregmnbehwemverhcallysupenmposedcatalystbeds
(not shown) containing packed particulate catalytic material. Each catalyst bed is supported on a

~3-
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gﬂdsmassmbiji i3 comprised of a support grid, space cloth and wire screen, all of which are
well known in the art. The grid screen assembly is mounted on parallel cross beams 14 and 15
that are horizontally mounted to the reactor wall 11.” The distributor assembly 20 of the present

' invention is mounted to the sidewall 11 under the grid screen assembly 12 to receive liquid and

gas flowing down from the entire bottom surface of the overlying catalyst bed and to mix the
liquid and gas. The distributor assembly 20 distributes the resultant mixture to a perforated plate
50 which, in tum, distributes the liquid and gas, as well as quench gas, over the cross section of
the reactor 1o & bubble cap assembly 60 which is mounted under the perforated plate S0, which

 further mixes the liquid andgas,aswellasquenchgas,mddlsmbmesﬂxemulmhqmd-gas

10

15

20

mmmeacmssﬂ\euppersurfaceofm\mdulymgcatalystbed(mtshom)

~ In certain hydrocarbon processing applications (for example, hydrodesulphurization),
quench gas is injected into the liquid and gas being processed. Quench gas may be injected to
cmdﬁempuauremddsoﬁecmnpomumofﬂwhqmdmdgasmme(eg.,mpmwde
hydrogmexcess)ﬂutlsdlsmbutedwossﬂlemdeﬂylngcatalystbed. In the preferred
mbodlmmtshowanIGs. 1 through 3, quench fluid or gas (for example, hydrogen) is injected
at two points into the liquid by quench gas pipes 22 and 23 (as described in more detail below).
The distributor assembly 20 also functions to entrain quench gas in the liquid and gas received _
from a‘catalyst bed and to distribute the liquid-gas mixture to the perforated plate 50 and bubble
cap assembly 60 for distribution over the cross section of the underlying catalyst bed.
The distributor assembly 20 is horizontally 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

25

flat circular bottom wall or plate 25 and an upright, cylindrical, peripheral wall 26. Plate 25 is
horizontally mounted under the grid screen assembly 12.

The distributor assembly 20 further includes a mixing chamber 30 having side walls 31,
32,33, and34mataremmtedmﬂmd-hghtrelanonmﬂ\euppetsmfaeeofﬂxeplatezs atthe
penterthereoﬁ The annular collecting and mixing trough 24 is formed on the plate 25 between the

- side walls of mixing chamber 30 and peripheral wall 26 to collect liquid flowing down from the

30

overlying catalyst bed and mix the liquid prior to reaching the inlet passageway 36 of the mixing
chamber.

 ‘The mixing chamber 30 has a box-like shape adapted to extend upwardly from the plate
25 between the pair of cross beams 14 and 15 that support the overlying catalyst bed. In 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

-4-
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10

is

20

25

beams. The mixing chamber is formed by longitudinally extending side walls 31 and 33 that are
respectively mounted inwardly of, andadjacentto ﬂlemtenorsmﬁcaofﬂ:emssbms 14 and
15, bytnnsvetselymdmgsldeoraldwallsnand“ andbyaremngulartopwalms The
bommwaﬂofﬂaemumgdmnbermﬁ:medmﬁecmﬂymhandmmpnssaommlpomoﬁ
the collector plate 25. lhatns,ﬁemwaﬂofﬁemg:umdﬁebommwallofmmg
chamber are both formed by the plate 25, andﬂlmboﬂllaymﬁesamehonwmlplane. The
plmzsofﬂ:emlm'umghﬂwumtedmdumﬂmdmmmnywﬂmcmsshmsm
ﬁuﬁemmgehmnb«SOmdsposedbetwemﬁecmalpmrofaossbums,wﬂxereby
minimize the vertical space taken up by the distributor assembly 20 and thus make efficient use of
overall volume of the reactor 10 and thus perrit higher catalyst fill volume. |

 Inthe preferred embodiment, the mixing chamber 30 has a single inlet passageway 36
emndmgﬁomﬁemdwall“mdasmgleouﬂet37mthebommcamerofﬂxebottomwall2$
Inletpassageway%hasmupsteammdﬁmmgmmcﬂtguluouﬂuopmgmthemnerwaﬂ
26 of the trough 24. Theouﬂetopenmgmﬂ:etough:sfonmdatﬂstopmdbottombyd!etop
wallssofﬂaemnnngdumbeundplateZSmdatmsldesbyﬂnmmrsmﬁceofsxdewalBl
and the inner edge of end wall 34. 0nﬂet37cmnpnsesamularaputmformedattheoumrof
ﬂieconecwrplwcﬁcomallymﬂxﬂ:emsofﬂlamcmsldewanll A gas inlet 38 is formed
mﬂ\ecemerofd!enpwalISS dlrecﬂyoverheadiheomletS? As best seen in FIGS. 2 and 3, the
s1dewan3lprqmoutwudly&mnﬁemmgdlamber30wﬂupmphadwdl260fﬂw
mgnﬂmmmbyfo:mammmmchmﬁemghmadjmmﬁemet
passageway 36. Thatas,thedmderwdl%xsfogmedmbyaﬂywxﬁﬂ;emdewalﬂl and is thus

- contiguous 10 the radially (relative to the axis of the reactor and outlet 37) outer edge of the inlet

36. The divider wall 40 projects outwardly from the mixing chamber inlet 36 to traverse the
trough 24. The bottom edge of e divider wall 40 forms a substantially fluid-tight seal with the
plate 25, andﬂlcmterendofwaluoformsagmerallyﬂuld-ughtsulwnﬂnhenmersmfaceof

the peripheral wall 26 of the trough.

30

'medmderwallwdwutshqmdcollamdmdlemlmgtroughn adjacenttoﬂ:emlet%
mdmﬁepodothmdmﬂemdmdmumﬂmdmﬁeuoughumﬂowmmucuatur
circular pattem (shown by dashed outline in FIG. 2) around substantially the entire periphery of
the mixing chamber prior 10 reaching the inlet 36. Thit is, the pool of liquid flows in an arcuate
path that subtends an angle of roughly 360 degrees, excluding only the arcuate width of the
upstream opening to the inlet passageway 36. As liquid rains down at vatious locations into the
annular mixing trough 24, the circular flow pattern in the horizontal plane of the trough induces

. .
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relatively low enecy tabxing of the liquid in the pool with tatliquid raining down from the
catalystbed,soﬁlatﬂlehqmdentamgmlet%hsrdmlyumfommnperaummd .
composmm 'Ihes:zeofﬂlemletpassageway%,pamcldaﬂy the width and height of the
downsueunendﬁerwf(na,atﬁedownsmedgeofﬂlemnerpassagewaywdlu as shown
5 mHG 3).wselectedmwewofﬁwopenhngmgeofﬂowrateothmdﬂuoughﬁereacwr 10,
morderbcmeﬁeoperaunghqmdlevel(shownmdashedouﬂmemHG 1) to be somewhat
lower than top wall 35 of the mixing chamber 30 to form a gap 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 mixing chamber is contiguous to and forms the inner wall of the collecting and mixing
trough, the chamber inlet 36 comprises a restricted outlet to the trough 24. It can thus be seen that
the distributor assembly 20 comprises an annular collecting and mixing trough 24 that includes at
 least one divider wall 40 which traverses the trough, and the trough has an outlet opening
adjaemt.ormcloseprmmmty,todnedmderwaﬂatﬂwdowns&eamendofﬂmeuoughﬂmleads
15 toﬂleeonsmmdpassagewsy% Passageway 36 restricts the flow of liquid from the trough to
cause liquid to accumulate in the trough and that also, by virtue of the constriction of the flow and
expansion downstream thereof imparts turbulence to the liquid and gas stream exiting therefrom.
| As may be seen in FIGS. 2 and 3, the inlet passageway 36 to the mixing chamber 30
extends along a path that is adjacent to the periphery of the chamber and that is radially offset
20 from the axis of the reactor wall 11 and that 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
the annular shape of the flow passageway within the mixing chamber, imparts a rotating or
spiralling flow pattern to the liquid and gas that is additive 10 the rotating or circular flow pattem
gmatedmﬂunﬂnemnﬂartmugh% Also,ﬁemletpassagewaySG:staperedorconvergesm
- 25 ﬂledlrecnonofﬂowothmdmdgasﬁomﬁ\eu'oughnmtoﬂxechamberSO to thereby induce
turbuleucemtheﬂowasthehquldandgasﬂowsﬂlroughtheconsmcteddownsu'eamendofﬂle
. inlet passageway into the mixing chamber. The passageway is formed by the flat chamiber side
- wall 31 and a flat inner wall 42 that extends from the edge of, and forms an obtuse angle with, the
transverse end wall 34 of the mixing chamber, Wall 42 forms an acute angle with side wall 31
30 Thcdownstmmmdofwallu:seonﬁguomtoﬂaeouﬂet37mdhesgmerallyatﬁnemersecuon
ofaplaneﬁatdmdesthatchmbermtoupmemanddownstrempomons which plane extends
trmsverselyoftl_lednmberwmdmtersectsﬂlemnsoftheoutlet37mdthuscmtamsﬂxea:nsof
the reactor wall 11. |
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A semi-cylindrical batfle wall 38 is mounted in the upstream portion of the mixing chamber 30.
Baffle 38 extends from the downstream edge of the inner inlet passageway wall 42, to thersby
‘open away from the sidewall 31. 'lheshapeofﬂzeudet%andtheexpandmgﬂowpamfmmad
buwemﬂxesm—qhndncdwdl%mdﬁemdewannmdmmbulmb&eﬂow
5 mmedlmlydownstrmofﬁepassageway:iﬁ Anamularpassagewayuformedmﬁmﬂxe
wstemmdpoﬁmofﬁeehamba%betweenﬂmm-cyhndnedbaﬂlemdﬂmchamba
walls 31, 32, md33md|soonunuedmtoﬂndownsmamendpomonofﬂaedmber
subsequmtlybytheU-shapedmgemmtfonnedbymﬂsSB and34andthe1nletwall42. The
mzumdundmﬂyoﬁ‘mumgunutofﬂwnﬂetpasagewaymdﬂwmulupassageway
10 wnhmﬂxemmngchamber a!leooperatetomduceaclrctﬂarorsplrallmgﬂowpattemwh:d:
_ thoroughlym:xesmehqmdmdgas
Quenchgas(formple,hydrogen):snuemdbypxpesnandzs attwoponusmtothe
poolothmdeoﬂectedwnﬂ:mdnseoﬂecnngmdnmmgmghu Asslwwnbydashedoutlm
nFIG. 1, dieopermhqmdlevehslowerﬂ:mﬁnhagmofﬁendewallsofﬂ:emmg
15 chamber30 ﬂlatls,bdowﬂnempwaﬂnf&emnmgdmnbu 'I‘heendsot‘ﬂzequenchpnpeszz
mummmhmgm@uMmWﬁemhmdldemmdmﬂy
displaced from the mixing chamber inlet by approximately 2700 and 900. Quench gas injection at
suchm&aﬂyoﬁsaloe&msahngﬂnecmﬂuﬂowpaﬂlmﬂ\emghuwmsaglmofﬂm
podothmdueachhcaummﬂ:erebyenhmeeﬂwmnmgothmdfanmgmandﬂomg
20 through the trough. )
Somequmchgaslsemramedmﬁehqmdatﬂlepomtsofnuechm, mdtheremamder
ﬂowsupward!yﬁomﬂxepoolothmdmﬂxetrough% mﬂxegasmlet38mthempwallofﬂle
mnnngclmnbeﬂOandalsoﬂuoughmletpssageway% abovaﬂ:ehqmd_ﬂowmgﬁmﬂmugh
T is noted that the cross beams 14 and 15 are tapered at their outer ends adjacent 10 the wall 11 of
25 the reactor, mdagaplsprowdedbetwemﬂleupperedgeofﬂmdmderwaﬂwandﬂwlawer
smﬁceofﬂwuﬁacmbeam14wheresudlbeame:mendsomwardlyofﬂ1emumgchm1ber
hwﬂbesemﬂmmmgdxmbu%ofﬂwpnfenedanbo«ﬁmuﬂhasamﬂnmﬂuhoxshape,
mdduw“echngandmmgm;h%mfomedmundﬂwmmngchambermﬂwﬂatcmular
plate 25. The sidewalls 31, 32, 33, and34ofﬂ1ebox-hkemnnngchmberaremountedm
30 submnallyﬂmd-ughtrelaumwplmzs sothattheradunynmerwallofﬁ:ecollecungtrougx
241sfonnedby1hes:dewallsofthemnnngchnnberandd:epmpheralwallzsofﬂ:etroughls
fonnedhydnewallatﬂ\epmpheryofﬂweoﬂecmrphte ‘Ihemnnngchambahasarectangular
top wall 35, and its bottom wall is formed integrally with plate 25. 'Iheoutlet37ofthemnmg

=
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| dnmber301sac:rcularapemlreﬁmnedattheca:terofplate25 and the axis of the reactor. The

catalyst bed is supported on a grid assembly 12 mounted on cross beams 14 and 15, and the

" collector plate is horizontally mounted under the cross beams in close proximity thereto so that the

10

15

20

25

mmgdmnbu%prqectsupwudlybehvem.andlmgmdmaﬂyoﬂﬂwcmssbeams This use
of the space between the cross beams minimizes the vertical space occupied by the distributor
assembly 20 and thus results in efficient use of the overall reactor volume. The inlet passageway
36 is formed at one side by the sido wall 31 of the mixing chamber that extends longitudinally of
and adjacent to cross beam 14. Divider wall 40 is formed integrally with, and projects outwardly
from, the side wall 31 to the peripheral wall 26 and is thus contiguous with the inlet passageway.
The inlet passageway 36 is formed at its other side by wall 42 that forms an acute angle with side
wall 31, so that the inlet passageway tapers in the direction of flow. Semi-cylindrical baffle wall
44 is mounted coaxially with the reactor axis and also the axis of the circular outlet 37. The
upstream edge the baffle 44 extends from the downstream edge of the flat inner wall 42. A

-mbdmtapirdﬁngﬂowpmmishﬁﬁaﬂygmmdhﬁeupmmmdporﬁmofﬂnmiﬁng

chamber 30 by the constriction through the tapering inlet passageway 36 and expansion around
the upstream portion of baffle 44. Subsequently, further turbulent spiralling flow is generated by
canstriction between the downstream portion of baffle 44 and the proximal chamber side wall 33
mddlmuspmsimasﬂwﬁqtﬁdﬂowspastbameuinmﬂwdownsueﬂnendporﬁmofﬂle
mixing chamber. Also, ﬁerotahngorsp:ralmgﬂowpattmmsgmmdbyﬂxeradmﬂyoﬁ’setmd
tangmualmmgemmtofnﬂetpassagewwrehuvewmeouﬂetﬂ followed by the generally
annular passageway formed between the rectangular side walls 31, 32 and 33 at the upstream end
partion of the chamber and semi-cylindrical baffle 44. This rotating or spiralling pattem is
continued in the downstream end partion of the mixing chamber by the obtusely arranged inner
wall 42 that extends tangentially of the outlet. As shown in FIG. 3, flat plates 45 may be arranged
to somewhat round the comers within the chamber 1o thereby streamline the fiow and enhance the
rotating flow pattern. Such turbulent flow, together with the superimposed rotating or spiraling

" flow pattern, together provide thorough mixing of the liquid and gas mixture.

30

In the preferred embodiment, the liquid arid gas, as well as quench gas, exiting from the
outlet 37 of the mixing chamber is directed to the center of a perforated, flat, collector plate 50
that is mounted below the collecting and mixing trough 24 and mixing chamber 30, The plate 50
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 the plate 50 to receive liquid and gas from the |
perforated collector plate and distribute the liquid and gas mixture across the underlying catalyst
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bed. Further liquid mixing and liquid-gas entrainment is provided by the combination of the
perforated plate and bubble cap assembly. Such bubble cap assembly may be of the type
generally described in United States Patent No. 4,836,989, the contents of which is incorporated
by reference. massemblymcludesaplatemmbdmderplateSOmdalargenumberofmbs
5 whlchprojectupwdlyﬁmnﬂwplnemdcapmmtedatﬂleuppetendsofﬂlembes Slots are
formed at the lower ends of the caps to moderate the size the gas bubbles within the liquid and
gas mixture drawn through the tubes. The distribiution of the tubes over the cross section of the
plate provides for even distribution of the liquid and gas mixture over the underlying catalyst bed.
Rmmeﬁredthuﬂlesmﬂdlm'bmrassembhesmbemmudmﬂmﬂlemcwrmsoﬂm
10 tbedmderwallswdmanyadjaeandlstibutorssembhesmmdmllyoﬁketbylwdegreu,
that s, that the divider walls project in diametrically opposed directions. Such offset arrangement |
ofﬁevmomdsﬁbubrssanbhsmﬂunﬁemcmmnmmanyposmbﬂuymu,slmﬂda
hotspotformmonebedmclosepmnntytoﬂmmletpassageway%ofﬂtem:mgchmbeﬂo
ammmmmmu,mmwwmmumwbymmmm
15 assembly to the next catalyst bed. -

The previous description of a preferred embodiment of the present invention is primarily
for illustrative purposes, it beirig recognized that a number of variations might be used which
would still incorparate the essence of the invention. Aecordmgly refermeeshouldbemadetoﬂ\e
followmgclanmmdetemum:gﬂleseopeofﬁxemvenum -
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Whatlsclmedls

1. Aduuibumrassunblyforacmlyucmcwrmclndmgacyhndncdmdewﬂuvoorme
_'cﬁdystbedgmdmeammmbdbsmdmbradewaﬂforsuppahngﬂ;ecﬂdystbedsm
vertically superimposed relation to each other to permit liquid and gas to flow from a first

5 catalyst bed to a second catalyst bed, the distributor assembly being mounted within the

reactor between said first and second catalyst beds, said distributor assembly comprising a
generally annular trough for collecting liquid flowing down from ssid first catalyst bed, a
mixing chamber disposed centrally within said trough and having an inlet for receiving liquid
collected in said trough, ssid 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
adjacent to said inlet to cause liquid collected in said trough o circulate through said trough
around a substantial portion of said chamber prior to reaching said inlet.

2. The distributor assembly of claim 1, wherein said mixing chamber has a single inlet, and said
| dlsmbubrassemblymdudesamgledmduwdladjmmm“ﬂehwhembysmddmda
15 waﬂcmesﬂwhqmdtoarcﬂatemsudﬂougharmmdsubstanﬂallyanofsaldmmg :

chamber prior to reaching said single inlet.

3. _Ihemsmbnmrusemblyofmypmcwdmgdmwhuunsmdmngchambermdudesmde
walls which form the inner wall of said trough, said inlet is contiguous with a side wall of the
mixing chamber, and said divider wall is integral with, and extends outwardly from, seid side

20 - wall - |

' 4. The distribuor assembly of any preceeding claim, wherein said mixing chamber inlet

" comprises an inlét passageway which converges in the direction of flow of the liquid and gas
into the mixing chamber, to thereby impart a turbulent flow downstream thereof.

5. The distributor assembly of any preceeding claim, wherein said mixing chamber includes a
25  top wall and a bottom wall, said mixing chamber outlet is formed centrally within said bottom

mﬂ,mdsﬁdﬁdupasagmkfomedbﬁmasidewaﬂofsaidnﬁ:dngdnmberqndm
inner wall that converges toward said side wall in the direction of flow of the liquid and gas

- into the mixing chamber, to thereby 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 shape, said baffle is semi-cylindrical, said baffile terminating at a downstream
end portion that forms a constricted passageway with a proximal side wall of the mixing
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5 inlet formed therein directly above said mixing chamber outlet.

8. The distributor assembly of any preceeding claim, wheréin said mixing chamber includes a

~ bottom wall, said outlet s formed centrally within said bottom wall of said mixing chamber,
mdsmdnﬂetcompmesmnﬂetpassagewayﬂm:smmﬂwwdmﬂegmﬂmebymdm
amtatmgﬂowpmunmﬂunsudmmgchmber '

10 9. lhedlsuibuhrusmblyofmypremedmgclmn,wheremsmdmlapassagewaymfmmd
betwemamdewaﬂofﬁlenumgchmnbermdmnmerwaﬂtummmngatﬂwpmpheryof
sudouﬂegmdsmddmderwaﬂmnﬂegralwxﬁxmdmdsmnwdlyﬁomsudsndewan
ﬁamungsmdnﬂetpassageway '

10. nedlsuibumrassemblyofmypméedhgclﬁm;m'sﬁdhnorwgnofsaid inlet

15 pnngwmgamudsﬁddawdiofﬁééhﬁnb&fomﬁngsddiﬂetpassageway,m
thereby impart a turbulent flow pattem to the liquid as it enters said mixing chamber.

'11. The distributor assembly accarding 10 any preceeding clairn, wherein said mixing chamber
M«mchdsaputﬂlyqlmdncﬂbaﬂeﬂmtex&mdsﬁomsmdmerwaﬂofﬂaenﬂet
passagewaysurrolmdmgaporumofsmdmdet. o

20 12. Thedlsmbumrassmnblyofmypreceedmgclmnwhetemsudmmsfotsuppomngﬂne
cahlystbedsmvaﬁcaﬂysupamposedmlmwud\oﬂwmchdesapmrofbm,smd
trough and said mixing chamber having bottom walls that lay in the same plane, said mixing
chamber having side walls that project upwardly between the cross beams, and ssid mixing
chambumlumfomsdmamdewanofsmdmmngchmbuﬂmmdsmdyofsmd

25 cross beams. ' ' -

13 lhed:sm‘bumrssunblyofmypreceedmgclmm,uﬂmnwd&wderwﬂlmmegrﬂmﬂ:
andprqecuoutwardlyamdewanofﬂ:emmdmberﬁmmdslmgmdmaﬂyofsmd
mixing chamber. : _ o

14. Thedmm'bubrassmnblyofdummypmeedmg,wherunsmdouﬂetlsfomedmﬂneter

30 - ofﬁlebottomwallofﬂiemunngchamber mdsudnuxmgchunbernﬂetcompnsua

: pmsagewaydnt:stangumdbsa:douﬂet, tothenbyunpartaromngﬂowpattemwmmﬂle
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15, The distrbutor &séémbly of any precseding claim, furihét comprising means fir injecting

quench gas into said trough, and said top wall of said chamber has a gas inlet formed therein
directly above said mixing chamber outlet.

16. A distributor assembly for a catalytic reactor including a cylindrical sidewall, two or more
5 catalyst beds, and means mounted to said reactor sidewall for supporting the catalyst beds in
vertically superimposed relation to each other to permit liquid and gas to flow from a first
catalyst bed to a second catalyst bed, the distributor assembly being mounted within the
reactor between said first and second catalyst beds, said distributor assembly comprising a
generally annulsr trough for collecting liquid flowing downward from said first catalyst bed, a
10 divider wall traversing said trough, and an outlet in said trough adjacent to said divider wall,
and means downstream of said outlet for collecting and directing the flow of said liquid to said
secand catalyst bed inlet, whereby liquid collected in said trough circulates through said

trough prior to reaching said outlet.

17. The distributor assembly of claim 17, wherein said trough has a single outlet, and said

. 15 distributor assembly includes a single divider wall adjacent to said outlet, whereby said
divider wall causes the liquid to circulate through substantially all of said trough prior to
reaching said single outlet.

18, The distributor assembly of claims 16 or 17, wherein said means downstream of said cutlet
for collecting and directing the flow of said liquid to said second catalyst bed includes a

20  mixing chamber disposed centrally within said trough and having an inlet passageway for
receiving liquid from said trough outlet, said mixing chamber including side walls which form
the inner wall of said trough, said trough outlet being formed in a side wall of the mixing
19. The distributor assembly of claims 16, 17 or 18, wherein said mixing chamber inlet

25  passageway converges in the direction of flow of the liquid and gas into the mixing chamber,
_ to thereby impart a tarbulent flow downstream thereof. |

. 20, The distributor assembly of claims 16, 17, 18 or 19, wherein said mixing chamber further

- includes a top wall and & bottom wall, said mixing chamber cutlet is formed centrally within
said bottom wall, and said inlet passageway is formed contiguous with a side wall of said

30  mixing chamber and at its opposite side by an inner wall that converges toward said side wall
in the direction of flow of the liquid and gas into the mixing chamber, to thereby imparta
rotating flow pattern within said mixing chamber. '
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