TS 851&-\DI STR BUTCR DEVI CE FOR MULTI PLE- BED DOWNFLOW REACTORS The mm C@J
“invention relates to a distributor device for multiple-bed downfl ow

:reactors, a nultiple-bed downflow reactor including-the device and use of
the multiple-bed downflow reactor in hydrocarbon processing. Miltiple-bed

downf |l ow reactors containing a nunber of superinposed reaction beds are
used in the chem cal and petroleumrefining industries for effeofgngsio
vari ous processes such as catal ytic dewaxi ng, hydrotreating and —
hydrocracki ng. In these processes a liquid phase is typically mxed with a

gas phase and t herdPrRiBtproR eI oy eroR N1 LR “HED GUOWNBLIOW IREACEORSd i n
the reaction beds. As the fluids pass concurrently through a reaction bed,

the distribution of liquid and gas across the reaction bed will tend to
becone uneven wtmw\wéﬁemmmm mltétaregmohtdmmmxumtd@nce

reaction and a t e.distr t a uniform
dlstr:butlon Tﬁ#%?%é%ﬁ%ﬁg %fu Iéﬁﬁﬁéﬁﬂ%e Q#Efﬁﬁg en?eLlng

t he next Iomerddsvaaf:lomrréma:iton ima:ﬂ.uidmgtthé)mlewl@@vamb usg Q\ﬁl‘élhethere are
many di ffere”t}?@& 1@&&8& i’l afé‘&'%?@f"‘ﬁ?rh%&h?oémﬂ Prhedssimych a-

fluid distrib vice 1s ron1 uropean Pat ent Specification
227 733, This docMertinleched cdownfloN drenGtorH ROt MG 3 JUTRET R ween

the reaction bgdsePinSosalit i@h8tDEd HouEf Loy isaet D €REMERSHIGal and
petroleum refining industries for effecting various
processes such as catalytic dewaxing, hydrotreating and
hydrocracking. In these processes a liquid phase is
typically mixed with a gas phase and the fluids passed
over a particulate catalyst maintained in the reaction
beds. As the fluids pass concurrently through a reaction
bed, the distribution of liqﬁid and gas across the
reaction bed will tend to become uneven with adverse
consequences with regard to the extent of reaction and
also temperature distribution. In order to achieve a
uniform distribution of liquid and gas and of temperature
in the fluids entering the next lower reaction bed, a
fluid distributor device, of which there are many
different types, is usually placed between the reaction
beds.

Such a fluid distributor device is known from
European Patent Specification No. 427 733. This document
discloses a fluid distributor device for use between the
reaction beds of a multiple-bed downflow reactor
comprising
(i) a substantially horizontal collecting tray
provided with gas passages in the form of chimneys
extending through the tray and with a plurality of liquid
passages; '



(1) a-substantially horizontal collecting tray provided with gas
passages in the formof chi meys extending through the tray and with a
plurality of l|iquid passages; -2- (i) a substantially horizonta
distribution tray |ocated bel ow the collecting tray, which distribution
tray is provided with a plurality of tubular downconers for downward fl ow

of liquid and y (i k f : =T ;a0 e centre
of the coIIectgﬁg)tra h)gﬁgét%b$Equg hﬁg?%Bnghgngé%gggkﬁﬁé§?b§?é en the
col | ecting tra}°§ﬁ§e@¥bQ$QH: hgucrdAecting kFavei Whikd cHishrdputdan
arranged on a ¢irg¢l & sheovitRdPefiithehep1eraliie ot eabulgrt

| i qui d passages are, | ocated ut5|&e the area of the fluid deflector plate.

The known devi EOTF GOMFRUATRS £ 108 et ddquid PREn§aSriay arranged above t he
coll ecting trayiidhi chamifiuid dedlectopr plhded loichltedvabspiel thay Tenyrd he

Fecoptache for Sfetbb g HaoarE £Pa0: ABCp! | | ways, vii ch 1 ecoptacle has a
central discharldge)openiangpixbog chanberadedpaed: betwieequitiieawd 1das tfilngy
downwar dl y tthgg@ %@%’Hﬂé'd%@f%i%ﬁ@i%ﬁr%Eg 'the centra

wherein the chimneys are arranged on a circle near the

perimeter of the collecting tray and the liquid passages

are located outside the area of the fluid deflector

plate.

The known device furthermore comprises a mixing tray
arranged above the collecting tray, which mixing tray is
provided with two spillways for the passage of liquid and
gas, which open below the mixing tray, and an annular
receptacle for receiving liquid from the spillways, which
receptacle has a central discharge opening.

During normal operation liquid and gas flow
downwardly through the spillways and through the central
discharge opening of the annular receptacle to the
collecting tray. The flows are deflected radially
outwards by the deflector plate, and liquid flows through
the liquid passages of the collecting tray and is
collected on the distribution tray whilst gas flows
through the chimneys into the mixing chamber. Thereafter
liquid and gas flow concurrently through the downcomers
of the distribution tray.

Thus, in the known device, liquid and gas are brought
into contact with one another in the mixing tray, then
the fluids are passed separately to the distribution tray
where they are again mixed. The known device provides
opportunity for gas-gas, liquid-liquid and liquid-gas
interactions to take place but the opportunity for



di schar.ge opening of the annular receptacle to the collecting tray. The
flows are deflected radially outwards by the deflector plate, and liquid
_flows through the liquid passages of the collecting tray and is collected
on the distribution tray whilst gas flows 4hrough the chimeys into the
m xi ng chanber. Thereafter liquid and gas Tl ow concurrently through the

downcorer s of i fyg, ti-St{dbtt | DR dFa¥eidNs!Sand Nell® KWy dei CRIbFa bl and

gas are brought into, contact wth one another in the mxing tray, then the
fluids are pashedlidbe®dtely to the distribution tray where they are again
m xed. The known deyifs 4x obest PPOEhalpiesdt Dnertaton | towrbrideia and

i aui d- 11 qui 0 THeR (e bFes fettee qrieh diesty orat rohecting: 1Ak, s
an object of téguilfiseatiomyvention to provide a fluid distributor device
bresent i nvent i on, DR AGPTAeE aPth 8 B flept N EREMT LIS 187
di stributing | therefore pecvided audispribbedr ddemicewieradiseripneing
comprises (i) 1;.3i3Urdaghsathyannl €091 8lneq! 46khEDGw F8dctor which
' comprises
(i) a substantially horizontal collecting tray
provided with a central gas passage surrounded by a weir
and with liquid passages around the weir;
(ii) a substantially horizontal distribution tray
located below the collecting tray, which distribution
tray is provided with a plurality of tubular downcomers
for downward flow of liquid and gas;
(iii) a fluid deflector plate located above the central
gas passage of the collecting tray:;
(iv) a mixing chamber defined between the collecting
tray and the distribution tray; and '
(v) open-ended guide conduits having first ends and
second ends, wherein the first ends communicate with the
liquid passages of the collecting tray and the second
ends open into the mixing chamber, and wherein the second
ends are so positioned that, during normal operation,
liquid streams emerging from the second ends impinge.
Apart from being highly effective in distributing
liquid and gas in a multiple-bed downflow reactor, the
distributor device of the present invention has the
further advantage of being relatively compact in form
resulting in a significant reduction in the overall
length of the reactor.
Also, if provided with means for distributing a
quench fluid, the distributor device of the present
invention can very effectively be used to achieve cooling



. provided with a central gas passage surrounded by a weir and with |iquid
passages around the weir; (ii) a substantially horizontal distribution
_tray located below the collecting tray, which distribution tray is provided
with a plurality of tubular downconers for, downward flow of |iquid and gas;
(i) a fluid deflector plate |ocated apbve the central gas passage of

the collecting h :
col | ecting tra‘iré %acf%%n%?/s?rﬁa% t)f(%% C‘éée@e%*bg %Qg& open- endéed gui de
conduits haV|nguItxplefbmﬁ downEaw nce .wherein the first ends
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ends open into the mXing erein the second_ends are so
posi ti oned t hadistuibutonodesicepbrskhen, COmpRl $eStMRARS EWerging from the

second ends '”@ié‘@flb\ff)fﬁé " gaerhe nen b af| ynefheahs veeldy disdatdat i ng
liquid and gas I n a d downf |l ow reactor, the distributor device’

of the presentab%V%th%nc%a%e?kagLﬁ¥%%f advantage of being relatively
conpact in formregeahs ot NdPsti Iutik@nd deshichi Pluid die wakl akhowmngt h

fluid. the di sihi BRSoRTHCEPACREF ce%%é%%% dnctonvehpiblecatt B EoBfACT Lol y
be used to achpsyentospeoffication No. 427 733 referred to above (as an
optional feature) and also United States Patent
Specification Nos. 3 787 189 and 3 855 068.

United States Patent Specification No. 3 787 189
describes a fluid distributor device for use between the
reaction beds of a multiple-bed downflow reactor
comprising a quench gas distributor located above a
series of three horizontal baffle plates (upper,
intermediate and lower baffle plates). The intermediate
baffle plate extends between the walls of the reactor and
has a circular central opening. The upper and lower
baffle plates are of smaller diameter and are positioned
vertically above and below the circular central opening
in the intermediate baffle plate.

During normal operation, fluid descending from an
upper reaction bed is intimately mixed with quench gas by

" means of swirl vanes located between the baffle plates.
The swirl vanes impart a swirling motion to the fluids
which can only pass through the central opening of the
intermediate baffle plate in a downward direction to a
lower reaction bed.

In this device, there is mixing of the fluids
descending from the upper reaction bed with the quench
gas along the entire length of the flow path from the
upper reaction bed to the lower reaction bed.

United States Patent No. 3 855 068 describes a fluid
distributor device for use between the beds of a



. -4- of .reactants/products between the reaction beds of a nultiple-bed
downf |l ow reactor. Accordingly, in one enbodi nent of the invention, the

di stributor device further conprises nmeans for distributing a quench fluid,
t he means being | ocated above the collectlgg_tray. Means for distributing a
quench fluid are wel'l known in the art and are described, for exanple, in

European Pat i SRS S Mol of 2 LLER oL RLERY L8P HRLG a5ad gl
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downf | ow react of conprising a quench gas stributor loca above series
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normal operation, fluid descending froman upper reaction bed is intimtely
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the plate where they are broken up into liquid and gas

components. The liquid collects on the collecting tray
and flows through the liquid passages and gas flows
through the chimneys of the collecting tray onto a
reaction bed below.

In common with the fluid distributor device of
European Patent Specification No. 427 733, the fluid
distributor devices of the above US patent specifications
provide little or no opportunity for liquid to
equilibrate.

In the operation of the above prior art devices
incorporating quench fluid means, the heat exchange which
occurs between the cold quench fluid and the hot fluids
descending from an upper reaction bed is generally uneven
so that the fluid mixture entering the lower reaction bed
exhibits a highly variable temperature profile across the
reactor.

By contrast, using the distributor device according
to the present invention, gas-gas and liquid-liquid
interactions are first effected separately to provide
equilibrated gas and liquid phases which are individually
of substantially uniform temperature (and composition).
The temperature of the gas phase will usually be
different to that of the liquid phase. The equilibrated
gas and liquid phases are then brought together on the



. internediate baffle plate in a downward direction to a | ower reaction bed.
In this device, there is mxing of the fluids descending fromthe upper
_reaction bed with the quench gas al ong the entire length of the flow path
fromthe upper reaction bed to the | ower action bed. United States Patent
No. 3 855 068 describes a fluid dlstrlbuto device for use between the beds
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conduits and the distribution tray, which pre-
distribution tray is provided with an overflow weir at
its perimeter and a plurality of openings near the
perimeter. The advantages of having a pre-distribution
tray are that it enables liquid to be spread more evenly
over the distribution tray and it helps to promote
liquid-liquid interactions and thus liquid equilibration.

The fluid deflector plate is conveniently supported
above the central gas passage of the collecting tray by a
support provided with apertures. The apertures may be
provided with gas swirling means, e.g. in the form of
swirl vanes, to promote gas-~gas interactions and thus gas
equilibration.

In order to promote liquid equilibration, the
distributor device of the present invention will usually
have at least four, preferably at least eight open-ended
guide conduits and corresponding liquid passages to
provide a large multiplicity of impinging liquid streams.
Liquid equilibration is further promoted if the second
ends of the guide conduits are arranged to lie within the
same horizontal plane.

The invention will now be further described by way of
example with reference to the accompanying drawings in
which:

Figure 1 shows schematically a vertical cross-—-section
of a portion of a multiple bed downflow reactor with a



. European Patent Specification No. 427 733, the fluid distributor devices of
t he above US patent specifications provide little or no opportunity for
diquid to equilibrate. In the operation of the above prior art devices
i ncorporating quench fluid nmeans, the heat ,exchange which occurs between
t he cold quench fluid and the hot fluids dQSEending from an upper reaction

bed is generall 0 t f.LuL WXt ures er] A (o]
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reference numerals.

Figure 1 shows a cross-sectional view through the
portion of a multiple bed downflow reactor in the region
between the beds. The general configuration of the
reactor will be conventional and details such as supports
for the distribution tray are not shown for purposes of
clarity.

In this embodiment, the walls 5 of the reactor 1 and
the support grid 10 support an upper reaction bed 15 of
solid contact material, e.g. catalyst, in particulate
form, over which catalyst reactants flow and are at least
partially converted into product. The support grid 10 is
provided with passages (not shown) and may be of
conventional type. Catalyst may be directly arranged on
the support grid 10 or the catalyst may be arranged on a
layer of support balls (not shown) which permit liquid
and gas to flow downwardly out of the upper bed 15 and
through the support grid 10, which support balls are
arranged on the support grid 10.

The distributor device comprises. a substantially
horizontal collecting tray 20 supported on a ledge 25
which is provided with a central gas passage 30
surrounded by a weir 35 and with liquid passages 40
around the weir 35; a substantially horizontal
distribution tray 45 located below the collecting tray
20, which distribution tray 45 is provided with a
plurality of tubular downcomers 50 for downward flow of



The distributor device of the present invention may further conprise a
substantially horizontal pre- distribution tray arranged between the
open-ended gui de conduits and the distribution tray, which pre-
distribution tray is provided with an overflow weir at its perineter and a
plurality of openings near the perineter. = the advant ages of having a

pre-distributiqn tray are that it_ena uid to be read e evenly
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75 impinge.

The distributor device further comprises a
substantially horizontal pre-distribution tray 80
arranged between the open-ended guide conduits 65 and the
distribution tray 45, which pre-distribution tray 80 is
provided with an overflow weir 85 at its perimeter and a
plurality of openings 90 near the perimeter.

During normal operation, liquid descending from the
upper reaction bed 15 collects on the collecting tray 20
where it accumulates to form a layer of liquid that
covers the liquid passages 40 so that flow of gas through
them is precluded. The flow of gas into a lower portion
of the reactor 1 is provided by apertures 95 in side
walls 100 supporting the fluid deflector plate 55. Gas
descending from the upper reaction bed 15 is deflected
off the fluid deflector plate 55 and flows first radially
outwards and then radially inwards towards the apertures
95, the flow path taken being similar to that of a "U"
turned on its side. On entering the apertures 95, gas
swirling means 105 arranged in the apertures 95 impart a
swirling motion to the gas which is only able to move
downwardly through the central gas passage 30 into the
mixing chamber 60 below. The swirling motion of the gas
promotes gas—-gas interactions and thus equilibration of
the gas phase.



_of "a portion of a multiple bed downflow reactor with a -7- distributor
devi ce according to a first enbodi nent of the invention; and Figure 2 shows
~schematically a vertical cross-section of a portion of a nultiple bed
downfl ow reactor with a distributor device,according to a second enbodi nent
of the invention which conprises nmeans f6r9detributing a quench fluid. In

the drawi ngs |ike 'nt ers re_degnot ed r ure 1
shows a cross-sect Rr %hc?%gg%%*¥$6%§%§ f@ﬁ§?€§£$ f%fou oamflom/
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effected and liquid phase equilibration is facilitated.

Liquid from the guide conduits 65 accumulates on the
pre-distribution tray 80 where it passes downwardly to
the distribution tray 45 beneath through the openings 90
or, sometimes, by breaching the overflow weir 85. The
vertical distance (A) between the collecting tray 20 and
the pre-distribution tray 80, and the vertical distance
(B) between the pre-distribution tray 80 and the
distribution tray 45 are preferably related such that A/B
is in the range from 1 to 3. Gas is deflected by the
pre-distribution tray 80 and flows to the distribution
tray 45.

The distribution tray 45 serves two purposes.

Firstly, it evenly distributes liquid and gas before the
fluids enter a lower reaction bed 115 and, secondly, it
allows contact between liquid and gas to provide liquid-
gas interaction.

The distribution tray 45 comprises a substantially
horizontal plate 110 with a large number of tubular
downcomers 50 to provide many points of distribution of
liquid and gas over the lower reaction bed 115. Each
downcomer 50 comprises an upstanding (substantially
vertical), open-ended tube which extends through an
opening (not shown) in the plate 110. Each tube has an
aperture 120 (or apertures) in its side for entry of
liquid into the tube which is positioned below the top of
the pool of liquid which forms on plate 110 during normal



. layer of support balls (not shown) which permt liquid and gas to fl ow
downwardly out of the upper bed 15 and through the support grid 10, which
.support balls are arranged.on the support grid 10. The distributor device
conprises a substantially horizontal coll,ecting tray 20 supported on a

| edge 25 which is provided with a central Sﬁs passage 30 surrounded by a
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distributing a quench fluid comprising a quench ring 125
provided with openings 130. The quench ring 125 is
located between the support grid 10 and the collecting
ttay 20.

During normal operation, quench fluid is emitted into
the reactor through openings 130 of the quench ring 125
where it comes into contact with liquid and gas
descending from the upper reaction bed 15. The quench
fluid may be a reactant (e.g. hydrogen gas in a
hydrotreating or hydrocracking process), a product of the
process or an inert material.

The present invention further provides a multiple-bed
downflow reactor comprising vertically spaced beds of
solid contact material, e.g. a catalyst, and a
distributor device according to the invention positioned
between adjacent beds.

The present invention still further provides the use
of a multiple-bed downflow reactor as defined above in
hydrocarbon processing, particularly in hydrotreating and
‘hydrocracking processes.

A distributor device according to the present
invention comprising means for distributing a quench
fluid was installed and operated for a period of one year
in a multiple-bed downflow reactor used in a catalytic
hydrotreating process. At the end of this period, it was
found that, compared to the operation of the same reactor
with a conventional distributor device under similar



.Ssubstantially horizontal pre-distribution tray 80 arranged between the
open-ended guide conduits 65 and the distribution tray 45, which
pre-distribution tray 80 is provided with an overflow weir 85 at its
perimeter and a plurality of openings 9Q_Qra[_the perimeter. During norm
operation, liquid descending fromthe upp reaction bed 15 collects on the
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.the liquid passages 40 and into and through the guide conduits 65. For the
purposes of clarity onl n- ended gui de conduits 65 and '
.correspondi ng—tiquid passa e 0 are shown in Figure 1. The second ends 75
of the guidelc ““]M“ Bﬂ positioned that, during normal operation,
l'iquid streans g e second —erlds =75 inpinge. In this way,
l'i qui d-1iquid tntefacti ons are effected and liquid phase equilibration is
facilitated. Liquid fromthe guide conduits 65 accunul ates on th&S 8519
pre-distribution tray 80 where it passes downwardly to the distribution
tray 45 beneath through the openings 90 _or, saonetinmes, by breaching the
overflow weir 85. The vertical dista I en the collecting tray 20
and the pre-distribution tray 80, and the vertical distance (B) between the
pre-distributi a d.the.distributi ar refera
rel ated such t at évéﬁ?gr%ﬁ“FﬂE ferhee ff glfé gﬁuE%gg g §E+?e§F dgﬁﬁ t he-
pre-distributibn armylSmpaadbédodswnﬁlbwerdastorbuhloh tompriSesThe
di stribution tr 45 sgry y y tributes
liquid and gas ngore ?h 8§F£¥gt981?25§8r géé?£¥e%% %%ﬁﬁgﬁé E€§§and
secondly, it aprowédednwith Becemtnali gasdpassagassusrpundedebli qUwelrgas
i nteraction. Tgﬁddh§khlgghhga béggagéfcgggﬁhaeﬁhg §g§§tant|ally hori zont al
ar

plate 110 with a | arge nunb OWNCONEr s provi de many
poi nts of d|stﬂ%bbtlonaoFuPﬁﬁﬁFBl%%HNg%%rb%ﬁﬁt%ﬁed+%ﬁé%bPEb%F|Bﬁaﬁed 115.

Each located below the collecting tray, which distribution
tray is provided with a plurality of tubular downcomers
for downward flow of liquid and gas:;

(iii) a fluid deflector plate located above the central
gas passage of the collecting tray:;

(iv) a mixing chamber defined between the collecting
tray and the distribution tray; and
(v) open—-ended guide conduits having first ends and

second ends, wherein the first ends communicate with the
liquid passages of the collecting tray and the second
ends open into the mixing chamber, and wherein the second
ends are so positioned that, during normal operation,
liquid streams emerging from the second ends impinge.

2. Distributor device according to claim 1, which
further comprises means for distributing a quench fluid,
the means being located above the collecting tray.

3. Distributor device according to claim 1 or claim 2,
which further comprises a substantially horizontal pre-
distribution tray arranged between the open-ended guide
conduits and the distribution tray, which pre-
distribution tray is provided with an overflow weir at
its perimeter and a plurality of openings near the
perimeter.



-downconer 50 conprises an upstanding (substantially vertical), open-ended—

t ube whi ch extends through an opening (not shown) in the
:tube has an aperture 120 (or apertures) in its side forimum"mum,mgﬂg!
into the tube which is positioned below the top of thespdol cof Ll gui

forns on plate 110 during nor nal - JIT-liaperatlon The total number and

size of the apertupes,l? be.sel ected, accoyding to the de Lted fl ow
rate. Gas ente? ﬁésFSbggg%theabﬁﬁc8ﬁ€?r%ﬁn%né°p%ggegn?h?guﬁ S ddwn to
the | ower reactooﬁ bwtietein Ithei £lundt deflleabopnplat&0ishatippartedt byniexi ng
bet ween gas anguthg BQ@E PGEYES Fi I 2is simlar to Figure 1

f BPEREREES

except that the BGeor eV|ce frpri ses neans for distributing
a quench fIU|dSGonﬁls§rnQu§OQUanHCE|agcaﬁélpgohodeﬂammth,opbﬁrﬁga the. The

quench ring 1235esthogsl 8deDBLURARCkNGI BHPRAL! SALEY1AG ARdnEe ool leoting

tray 20. During nornal ogera I on uenc urd Into the reactor-
t hr ough openlngs 1BésEri H§°§u§ﬁ€hcﬁ|ﬁ9092@lnﬂet@ apyceresofnEBecont act

with liquid anéraeéddaacenduﬂ@ frseﬁbkmglﬁepst !LS&QE' enghedopan-&hgeauench

fluid may be a re ctant (e. Y, en gas.i.n a treating or

hydr ocr acki ng HP& §s§?nd§l§%oéﬁét %rgﬁgondlng 11XU1 passages.

Distributor device according to any one of the

preceding claims, wherein the second ends of the open-
ended guide conduits are arranged to lie within the same
horizontal plane.
8. Distributor device according to any one of the
preceding claims, wherein each downcomer comprises an
upstanding, open-ended tube having an aperture in its
side for entry of liquid into the tube.
9. A multiple-bed downflow reactor comprising vertically
spaced beds of solid contact material and a distributor
device positioned between adjacent beds, wherein the
distributor device is as defined in any one of the
preceding claims.
10. Use of a multiple-bed downflow reactor as defined in
claim 9 in hydrocarbon processing.

V16/TS8519FF



.process. or an inert material. The present: invention further provides a
mul ti pl e-bed downfl ow reactor conprising vertically spaced beds of solid
.contact material, e.g. a catalyst, and a‘distributor device according to
the invention positioned between adj acent beds. The present
further provides the use of a nmultiple-bed downfl ow reactor as defined
above i n hydrocarbon proeessing, partrchrarly I n hydrotreating and

hydr ocracki ng processes. 1A distributor device according to the present

i nvention conprising means for distributing a quench fluid was installed
and operated for a period\f one year in a nultiple-bed downfl ow reactor
used in a catalytic hydrotreati ngwarocess. At the end of this period, it
was found that, conpared to the operation of the same reactor with a
conventional distributor device under simlar --11 - conditions,
significantly |ess ' ' '

it
possi bl e for the rdadfok \t () ' \\ i . _QR h

of tinme, with conse )
clearly denonstrategs thepgffectiveness of d&ﬁtributor devi cerfjof th
present invention i con/ol ling the formﬂlon Qf "hotspots” i e react or
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.(which are the result of an uneven tenperature distribution across the

reactor) that are a mmjor cause of catal yst deactivation. 12 TS 8519 C L
Al MS 1. Adistributor device for distributing liquid and gas in a

mul ti pl e-bed downfl ow reactor which conprises (i) a substantially

hori zontal collecting tray provided with a central gas passage surrounded
by a weir and wiith |iquid passages arourfd the weir; (ii) a substantially

horizontal distribution tray |ocated bel ow the collecting tray, which
distribution tray is provided with a plurality of tubular downconers for
downward flow of liquid and gas; (iii) a fluid deflector plate |ocated

above the central gas passage of the collecting tray; (iv) a m xing
chanber defined between the collecting tray and the distribution tray; and
(v) open- ended gui de conduits having first ends and second ends, wherein
the first ends co ' ' | i qui d passages of the collecting tray
and the second ends ' _ '
ends are so positio AUy N
energing fromthe s&cond ds i npi nge.
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2* Distri-butor device according to claim1, which furt e
for distributing a quench fluid, the neans being |ocat mm$$HEEﬁ@ASBEEN
.collecting tray. 3. Distributor device dccording to cla n11.cﬂERﬂ&9ﬁﬁ:2
whi ch further conprises a substantially horizontal pre- roatton tray
arranged between the open-ended guide conduits and the distribution tray,
which pre- distribution tray is provided with an overfIOM/melr-aé IEE
perimeter and a plurality of openings near the perineter 4 tor
devi ce according to any one of claims 1 to 3, wherein the fluid deflector

plate is supported by a support proyvided mnég aEeEtures 5. Lmstrlbutor
‘devi ce according to claim4, wherei are pro& e Wt h gas
swirling means. 6. Distributor device according to any one of the preceding
cl ainms, conprisi - | OpLn-, i aRfa
correspondi ng Iiéﬁﬁiﬁ%ﬁgﬁégéééggéEEf@grﬁﬁﬂfg?ﬂ% '%gﬂgggor an thgﬁ§ one
of the preceding clains, wherein the second ends of the open- ended guide

conduits are arraﬂﬂﬁgé%r%%éﬁtwiﬁ€%ﬂhi&ﬁ ﬁfﬁ%}ﬁﬁ%'io@iéirﬂbﬁﬁSr device

Di stributor device ac t0 any one recedi ng clalns wher ei n
each domnconerf@nn®1$tésbuhl®©slhﬁ@l@gan@pﬁﬁseh@eﬂ mubEIRAGTREan aperture

inits downflow reactor which comprises
(i) a substantially horizontal collecting tray
provided with a central gas passage surrounded by a weir
and with liquid passages around the weir;
(ii) a substantially horizontal distribution tray
located below the collecting tray, which distribution
tray is provided with a plurality of tubular downcomers
for downward flow of liquid and gas;
(iii) a fluid deflector plate located above the central
gas passage of the collecting tray:

(iv) a mixing chamber defined between the collecting
tray and the distribution tray; and
(v) open-ended guide conduits having first ends and

second ends, wherein the first ends communicate with the
liquid passages of the collecting tray and the second
ends open into the mixing chamber, and wherein the second
ends are so positioned that, during normal operation,
liquid streams emerging from the second ends impinge;

a multiple-bed downflow reactor including the distributor
device; and use of the multiple-bed downflow reactor in
hydrocarbon processing.
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side for entry of liquid into the tube. 9. A nultiple-
conprising vertically spaced beds of solid contact nate
dirstri butor device positioned between adjacent beds, erei n ;;
di-stributor device is as defined in any one of the preuﬁﬂmegg HQHMF‘g
Use of a mul ti pl e-bed downfl ow reactor as defined in cl=& ,
processi ng. V16/ TS8519FF Replacement Sheet (29/2‘/96) -

IS 8519
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ABSTRACT

DISTRIBUTOR DEVICE FOR MULTIPLE-BED DOWNFLOW REACTORS

A distributor device for distributing liquid and gas
in a multiple-bed downflow reactor (1) which comprises
(1) a substantially horizontal collecting tray (20)
provided with a central gas passage (30) surrounded by
a weir (35) and with liquid passageé (40) around the
weir (35); '

(ii) a éubstantially horizontal distribution

tray (45) located below the collecting tray (20), which
distribution tray (45) is provided with a plurality
of tubular downcomers (50) for downward flow of ligquid

and gas; '

(iii) a fluid deflector plate (55) located above the

central gas passage (30) of the collecting tray (20);.

(iv) a mixing chamber (60) defined between the
collecting tray (20) and the distribution tray (45); and
(v) open-ended guide conduits (65) having first ends

(70) and second ends (75) which open into the mixing
chamber (60), wherein the second ends (75) are so
positioned that, during normal operation, liquid streams
emerging from the second ends (75) impinge.



