| TRAY FOR DISPENSING A GAS AND A LIQUID, REACTOR PROVIDED WITH SUCH A TRAY, AND
USE OF SAID TRAY 5The invention relates to a distributor tray for a gas and a liquid, a reactor equipped
with such a tray and the use of this tray. The present invention relates to the area of reactors with (a)
fixed catalytic bed(s) supplied by fluids, liquid and gaséous capable of functioning with a descending
co-current. The invention proposes a new 10distributor tray situated upstream of a catalytic bed and
capable of improving the distribution of the supply fluids on said catalytic bed. A large number of types
of trays is available TohtAXcHERihY SRE thaiNtaFoBCA Ty SibED AviktePoRkIdTANR REBGIEIids, regardless

of whether these fluids are introduTedASGHCA-TRAM AN R OSEEF-SWIBNMIRAY Patent US 5 942 162
describes the various possible technologies for co-current mixtures. Of these, the most widely used
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mixing is inefficient gistAgig@iltrdPs§ e gy e 35aforaRNNB eSS haetips oédhabalerppéie lower part of
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which the upper semi-open extremity permits the passage of the reactant
20 gas. For the passage of the liquid towards the interior of the chimney, a
number of technologies have been developed as described in Patents US
5882 610, US 6 093 373, EP 1 147 808 and EP 1 147 809. Openings or
holes, situated in the lower part of each chimney, permit the mixture of the
liquid and the gas within the chimneys to be assured, in the lower part of
25 the latter, before passing over the catalytic bed, which bed is often
preceded by at least one layer of inert balls intended to divide the flow of
the charge and to redistribute it in order to avoid creating preferential
circuits, sources of hot spots and coking in the catalytic bed. In applications
such as these, the volume ratios of the gas to the liquid are often greater
30 than 3:1 and are habitually below 400:1, the most common cases being
when this ratio varies in the range from 10 to 200.

Configurations exist, however, for which the quantity of gas entering
via the chimneys is very low in relation to the quantity of liquid, for example
when the volume ratio of the gas to the liquid is less than or equal to 3. A

35 high quantity of liquid is accompanied by a very steep increase in the
number of more generously dimensioned chimneys, although the mixing
between the liquid and the gas is still inadequate and this method of mixing
is inefficient as a result. In extreme cases, when the cross section of the
holes in the lower part of the chimney is greater than the cross section of



the chimney, not all the liquid is able to pass through the chimneys and the level of the liquid rises on the
tray, said level being capable of exceeding the height of the chimneys, which disrupts the steady flow of
the gas. Until now, the only solution to this type of problem involved separating the 5 passage of the gas
into dedicated chimneys and the passage of the liquid-#a holes distributed at regular intervals over the
entire surface of the tray. The passage of the gas and the liquid are separated under these conditions,
however, there is nthgaatiigoey misdral tredliqoidispabiioi pbtsethicpuidnshesshimdeyyp trddhs. 10Document
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and in particular W|t rmatlon a conlca spray of gas an ed in document
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5to mix, and in part igdas her e 9ps/ BQE'%{'RJHﬁ“?t{é‘tﬁ%@e‘iﬁénﬁé‘%ﬂt@%ﬂle‘? And, adMpen the gas

and the liquid are d %ult to mix, the course of t tlon within th cat? ¥t|c bed downstream of the

distributor tray doe ke i %\ eoﬁtcgnagﬁﬂn ufb‘?ﬂréoét 'GPthe AV ToRRSYo (gvercome these
disadvantages by plggissay &@%W@hﬂﬁ? H%Wl'hé@ﬂﬂﬂﬁ@@éﬁbdh@ aRABIRIAPr P9 &8%nd liquid. Such
a distributor tray is immentted liqoie Eaeticolebnicc aubastor lvendEismdien ledsicqne caaslyie bed, although

it could be adagted g imlidRie tRESHEORHR Slots on the wall of the tubes to permit the passage
of the liquid. The distribution of liquid may also be pulsed by closing the top
of the tubes for the passage of the liquid, at a predetermined height, and by
providing an entrance for the liquid close to the top of these tubes; when
the liquid reaches this entrance, it is discharged beneath the tray. The
30 tubes for the passage of liquid then function in the manner of siphons (this
principle is also described in document US 4 526 757). Finally, the
distribution of the liquid may be mixed, a continuous flow of liquid being
obtained through slots in the wall of the tubes, the top of these tubes being
closed in order to form siphons for intermittently ensuring a pulsed flow of
35 liquid. Deflectors positioned under the tray, beneath the outlets for gas and
liquid, are able to assist with the formation of a spray of gas and liquid, and
in particular with the formation of a conical spray of gas and liquid, of the

kind described in document US 5 403 561.



15For this purpose, a first object of the invention concerns a distributor tray for a gas and a liquid
circulating as a descending co-current, said tray comprising a plate perforated by orifices supporting
hollow chimneys extending perpendicularly to said plate, each orifice of the plate being surmounted by a
chimney of identical cross section to said orifice, 20 chadracterized in that the tray is equipped with a
plurality of openings arranged on the periphery of each chimney inside a circumscribed circle, the centre
of which coincides with th®ecewnrersfUReScHINBEY, doas thet eftdugwiantderois hewstthianporvequal to 1/3 of

the shortest distance semiiadiog da® adjarpin dnimneysor))dHe tbalesenligsdaiteateailgiment is arranged
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chimneys.  The &939&89&5@@6%% mﬁb(op@r@@l@tiﬂg%é))é RREKEHaNP tBT e opaaings and/or the
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articu 0
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15described in the FECEBETHE B?é%%?ﬁ'&@'?ﬁﬁpffbr?a' Rﬁf?at&?éhthWBFﬁl %éﬂ%r@ﬁ& BFBSch deflector
element is to guide shempuntissdendingimngyh dheidentieaty consardeetivguitd deaitbeegticen the periphery
of the chimneypghroyghrasieriepeningshabunb deflectoegleppeatswaernait shednixing optrengas and the liquid
arranged on the periphery of each chimney inside a circumscribed circle,
the centre of which coincides with the centre of the chimney, and the radius
of which is less than or equal to 1/3 of the shortest distance separating two
adjacent chimneys, and in that a single deflector element is arranged
25 beneath each chimney, the openings and the deflector element associated
with each of the chimneys being so arranged as to impart a rotating
movement to the gas/liquid mixture under each chimney.
By « centre of the chimney», it is meant herein above the center of
the chimney within the plane of the plate. That is, the circumscribed circle is
30 centred around the corresponding chimney.
These openings thus pass through the tray from one side to the
other in order to permit the passage of the liquid through the tray and are
situated around each chimney. In particular, these openings are situated
inside an area of the tray that is delimited on the one hand by the chimney
35 and on the other hand by a circumscribed circle, the centre of which
coincides with the centre of the chimney, and the radius of which is less
than or equal to 1/3 of the shortest distance separating two adjacent
chimneys. This distance between chimneys is measured between the



20 to be optimized. In particular, the one or more deflector elements define a mixing zone beneath each
chimney, in which zone the gas arriving via the chimney and the liquid arriving via the openings are
mixed. Although there is no optimal distance between the tray and said deflector element, this distance
should be selected preferentially from 1 mm to 20 mm; 4nd 25 preferably from 2 mm to 10 mm. The
single deflector element positioned beneath each chimney advantageously exhibits a surface projected
onto the plate, of whighirgge twnxasis slidhethehimoeyersoattsastin it opeidingse@iregdhthat are arranged
on the periphery of [bexghtironeyeiBripHEsNdf saahspeiaiey.ifdee 3Rigwiteameéibediefieistor element
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sufficient space to BESIRHEAIQ T the FoHEHaN 5P RE e dEay Pyt theYiglRICFRFBR RALEF Selement in
this case is préferaloly theokighefscy, thgthbimreays orifices. For example, if each deflector element

comprises a plane wall arragestdipireaibvidiadciimagbansbpanaiieblo pheiplwde femis @aarewall may be

possibly bounded by an incliagd wath Libie 06 Anale oM AR HRlRIG angasental role.
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These openings wilPBHRRFELRS K15 CYMPRLEPNENA215:BRSAAG 0N the surface of the plate supporting the
chimneys. In particular, thesetogeftstpr elgmbatadesmibantarty efites gashirdnidgslidnidrder to
facilitate the pagsage pbétbptiritist. 2h Theticpeninge Braserthnory déhecpatel erhtrsdirifitfaitor tray

mixing zone beneath each chimney, in which zone the gas arriving via the

chimney and the liquid arriving via the openings are mixed. Although there

is no optimal distance between the tray and said deflector element, this

distance should be selected preferentially from 1 mm to 20 mm, and

25  preferably from 2 mm to 10 mm.

The single deflector element positioned beneath each chimney
advantageously exhibits a surface projected onto the plate, of which the
contour is such that it covers, at least in part, said openings that are
arranged on the periphery of the chimney with which it is associated. The

30 surface of the deflector element projected onto the plate is larger than the
surface of the chimney, and may possibly be substantially equal to or
greater than the surface of the circumscribed circle enclosing these
openings on the plate: the deflector element guides the gas arriving from
the chimney towards the liquid in order to facilitate the mixing of the gas

35 arriving from the chimney and the liquid arriving from the openings.

When the openings passing through the plate of the distributor tray
are positioned so as to impart a rotating movement to the liquid passing
through them, each deflector element associated with these openings may



according to the invention may be obtained by drilling, punching and/or stamping and may include
remains of plate that has been punched and stamped to form a deflecting wall for the liquid, beneath the
plate. According to this first embodiment of the invention, the deflecting 30 walls of these openings that
are produced through the plate of the distributor tray pedmit a rotating movement to be imparted to the
liquid passing through said openings. This, in association with the single deflector beneath each chimney,
permits the dispersies platiee anivieredomexdhiaingath eheveistiidheadris aljrested ipnpieeatialyd, more
particularly, the 35rediagnef the gy thEnbqeishtebedmprpyatitespecigiyedhen the yakime of gas is
low. Each opening made-hienandheoiate Sl hsdistiRWer bay-mmg Rmeise gdedgstion wall, either
plane or curved, pr ducedé}%lguncﬂg]g, -6 - drlltpnrg rSnd/or stamg*rtl@, in orderﬁiI géu?le the fluid in a
direction that is inclified 4t n(ﬂfe T ep%ﬁasgﬂa u ?aH?iﬁ'ﬁ&'/t eg fit TS circle of which
the chimney is the @@fent in thisgrasgampreferabieriselith§uratd MatierbarhRIigPsvided across 5the
plate of the distributor trayFisr paenpie; uifveadcandafdoidmetbateait anglprsas ralgtlandowhd plate.

Each opening arrangieshgedhschedrh ety ehafiipnary pratarably exteprealeng prakiugf a circle of
which this chimney 5 the.eenite g all IRg.aeNINgs AlKAnged,an 15 RatlphepcoLagR aj the same
chimney 10are oriented in_ one and-the same direction In refation 16 their respective radius. Such an

arrangement inducdCHNARAN SRS BPHRPHANLEPRBIRY @Iferging from each opening according to a
globally circuldf and in paftieutpesingsaragsiphtiicvighlihanaiaaittbe rdisitibtierdikstyibo@pn tray, 15
thereby permitting tbe gietihesal sisiitateswiyhe legiparenisisienfaieperippepatt each chimney and
an improvement in e gas/liAUidH B cumscribed circle, which permits the improvement of

the distribution of the liquid passing through the distributor tray around

each chimney and thus the improvement of the gas/liquid mixture beneath

15  each chimney.

These openings will preferably be identical. They may be of circular,
triangular, square, rectangular or any other polygonal form. They are
dimensioned, for example, to allow the passage of all the liquid without the
level of the liquid on the tray exceeding the height of the chimney, in other

20 words the top of the chimney.

These openings will preferably not comprise any part projecting on
the surface of the plate supporting the chimneys. In particular, these
openings may be not surmounted by tubes or chimneys, in order to
facilitate the passage of the liquid.

25 The openings made through the plate of the distributor tray
according to the invention may be obtained by drilling, punching and/or
stamping and may include remains of plate that has been punched and
stamped to form a deflecting wall for the liquid, beneath the plate.

According to this first embodiment of the invention, the deflecting

30 walls of these openings that are produced through the plate of the
distributor tray permit a rotating movement to be imparted to the liquid
passing through said openings. This, in association with the single deflector
beneath each chimney, permits the dispersion of the mixture formed
beneath the distributor tray to be improved and, more particularly, the

35 mixing of the gas and the liquid to be improved, especially when the
volume of gas is low.

Each opening made through the plate of the distributor tray may
comprise a deflection wall, either plane or curved, produced by punching,



For example, these deflection walls associated with the openings may be formed by cutting two sides of a
triangle and by folding the 20 triangular part cut in this way along the third side of the triangle, for
example along a radius of the circumscribed circle, in a direction opposite to the chimney, the plane of
said folded triangular part forming an angle a in relationfo the plane of the plate. Whatever the
embodiment of these openings, this angle a is at least 2530, for example, and is preferably between 30
and 60. In a sectilithgnaipddimetanaditigs inverdasntoitdeidet the tpdnings trdetigriatealvidch permit a
rotating movement tachedingesiedrngliéhe pasliion mirureaenaatsabehimngly, tangeather dhe single
deflector element PBﬁBﬁQ%?%PﬁH%ﬁQ%miﬁr%v%ﬂﬁx- cEhg latter also permits the improvement 30 of the
dispersion of the mixture formed berLgattE th%%sﬂibutor Lr/zza/ and, more Farticula(rjlé/], the imgrovement of
the mixing of the gas and e ﬁdﬁf&f) 3p id L9 e Dﬁ%c%f(boa? Q9RO qsa(,%g?—:, the openings
made through the dig&iBlaierPirdiearistibuieh&iriysdelasial of &WVRR PrejéetinginefnadNside or the
other of the plate ofahgalsinbatatidraty, trdthte single deflector element associated with each chimney
exhibits a form adapted toHgypAHRRIfh§OLRHHY SOBRMES I8 IHSR)EH S Qﬁmgr&@@y&ﬂmﬁaid rotating
movement being ca&e%g}]ed fglfal_oz - ger npa. t%ﬁ Ct?gtg\fem gﬁlqr%a#ﬁﬁ@%;hga%% h(?rrea%gcfpounter-current

to the descending flows or liquid’and gas and/or as a co-current o §e ector element

associated with a cRihABPREYNEH WS R ENRRGERPRNEREANS 2D PIHREI R BP SPURRRS so arranged
as to impart a Blotagrey erientaddnt eoehendalbficgatheniingatipadeinglaticoutsh thedhrespeetiveexample, each
opening that is prouiggidghrough the plate of the deflector element may be so arranged as to guide the

gas/liquid mixture in a diregtign thatisinglingd,atan,209's iR ielationiotie plate of mﬁj@istributor tray,
from one side or the other side of the latter. This directiop is 10for exz}m@)lﬁ s.ubﬁtantiallg tangentto a

circle of which the c‘?{f}ﬁf’%}}gp S84 BEOW I Eh &SRB ﬂt,%%o gehpevann @l p'@nings of each
deflector element nifiiRdSeRHnsiEME LY MRlicpisial conyaeeas BeaeiBriltr) SisfihetigRtHBYtor tray of the
first embodimést. 18%cebydipertaitong \theiapédphlecalindettibesioh apfethieg liguitégpkatenottare
formed beneath each chimney and an improvement in the gas/liquid
mixture.
For example, these deflection walls associated with the openings
may be formed by cutting two sides of a triangle and by folding the
20 triangular part cut in this way along the third side of the triangle, for
example along a radius of the circumscribed circle, in a direction opposite
to the chimney, the plane of said folded triangular part forming an angle a
in relation to the plane of the plate.
Whatever the embodiment of these openings, this angle a is at least
25 30°, for example, and is preferably between 30° and 60°.
In a second embodiment of the invention, it is not the openings in
the plate which permit a rotating movement to be imparted to the gas/liquid
mixture beneath a chimney, but rather the single deflector element
positioned beneath this chimney. The latter also permits the improvement
30 of the dispersion of the mixture formed beneath the distributor tray and,
more particularly, the improvement of the mixing of the gas and the liquid,
especially when the volume of gas is low.

In this case, the openings made through the distribution tray are

35 generally devoid of any wall projecting from one side or the other of the
plate of the distributor tray, and the single deflector element associated with

each chimney exhibits a form adapted to impart said rotating movement to

the mixture of gas and liquid, said rotating movement being capable of



deflector element may comprise, integral with at least a part of its edge, a deflecting wall resulting from
the method of punching, drilling or stamping of the openings of the deflector: said wall may be of plane or
curved form, inclined at an angle a in relation to the plate of the distributor tray. 20 In particular, each
opening in the deflector element may extend along a radius of a circumscribed circle of which this
chimney is the centre, and all the openings in the deflector element may be oriented in one and the same
direction in relation beitiieimestet thedwaeliutheFolatexantbibe teffectyseasrmgsdnndeichudesfiddtor element can
be 25 formed by cutiinaéveaitieg abadriengdriangnay dakliagdioe Héanothaspasbhcdr ithédis way along the

third side of the triaggls,mérdiec o ABRPLEIOE EHI AR WerhlnerRlsAhiplad driggqular part
forming an angle a |p relation to the plane o Whatever the diment of the openings of
ench cefector 30aILTAbR, (LTG0 812 A HALLR6! (BPRRARTIR? AT TIRRoR Aty DERleBn 30 and 60,
Whatever the férm fﬂ’tﬁﬁ@@ﬁ@ﬂﬁg@%&@ﬁ‘é@&%t@ﬂ&éﬂ?@ﬁ%%ﬁ%@@é@i@%ﬂmore of the following
characteristics: - its openiiigs exaynpbi destdbuieehatg digatds priaridels timabghpibepiiety i33hef the axis of the
deflector, inside a Cigfp&S" @Sﬁhéﬂplﬁéiﬂy@goaar@éﬂ'@%ée% IB@EM(%IWH a9l |Sﬂﬁﬂﬁrxm?é‘ ,phat which
surrounds the openén%srggtalg &%pelesdlﬁglll%gor V%\ﬁ %gle a Irllt &gg&[]ngos g} et[of qlr%%ar triangular,
IS

square, rectangular or any other po Iy on the periphery of
said deflector elem&¥it r%BF\H & chEf@ Hﬁ@lﬁﬁ’%%rutrff&%'};ﬁreﬁqﬁéﬁtmﬁl e J@ﬁt@'ﬁﬁ%’ﬁ that of the
section of the thimifieyekamiglenstbgiad tiediolangentvibar eisgiprobviaieh dhetrebimieiomidcedircle having the
same dimensions asdie eHe Wasettbedleirrlat Sisrtngrditgethe openings passing through the plate of the

distibution ray, - S1iReBIREE S XRICRRJEIAS RMBHISHSY 8.0 dRmIAIR QlRIEning said

deflector element, tg reb def{nlng vanes on said outer e

aracteristics “as the openings In Ige distributor tray of the first
embodiment.
15 According to one variant embodiment, each opening in the plate of a

deflector element may comprise, integral with at least a part of its edge, a
deflecting wall resulting from the method of punching, drilling or stamping of
the openings of the deflector: said wall may be of plane or curved form,
inclined at an angle a in relation to the plate of the distributor tray.

20 In particular, each opening in the deflector element may extend
along a radius of a circumscribed circle of which this chimney is the centre,
and all the openings in the deflector element may be oriented in one and
the same direction in relation to their respective radius.

For example, these openings in each deflector element can be

25 formed by cutting two sides of a triangle and by folding the triangular part
cut in this way along the third side of the triangle in a direction opposite the
chimney, the plane of said folded triangular part forming an angle a in
relation to the plane of the plate.

Whatever the embodiment of the openings of each deflector

30 element, this angle a is at least 30°, for example, and is preferably between
30° and 60°.

Whatever the form of the openings, each deflector element may
comprise one or more of the following characteristics:
- its openings may be distributed at regular intervals on the periphery

35 of the axis of the deflector, inside a circumscribed circle having a radius
less than, equal to or greater than that which surrounds the openings made
in the distributor tray,



of the deflector element. According to another variant embodiment, each deflector element may be
formed from a plurality of vanes inclined at an identical angle a in relation to the plate of the distributor
tray, these vanes extending radially in 15 relation to the axis of the chimney associated with the deflector
element in a plane that is substantially parallel or paratiélto the plate of the distributor tray. This angle
a is at least 30, for example, and is preferably between 30 and 60. 20In this embodiment, the vanes of
one and the same deflectoritsl@peringsandy fsinefdciteydaheirienghi@sidausirehaizatangutsityoclose to the axis
of the chimney. Mhataeepngenpestiment of the deflector element (with openings or vanes), the

surface of this deflector elgﬁgegbgﬁmsgt% rbgwaig;%rdlpégo(gn?tﬁé)dg;ﬁaﬁ%% g'éﬁ&rm(gygpin'a circle, of

which the centre is sjtuated on the axis, of t echlmne% eneath w, |ch.sa,rq deflector element is

h
positioned, and of ?Eﬂefhe%ﬁ%lﬁqgtarqg %ng?r@a ﬁﬁ%?n%@ ﬁ%ﬁa 8f?ﬁ@rcerﬁﬁ'h And is
preferably equdl to BlegrehttietRasing hrifeerimiy clhainiscareterclkew AsHiNg 8ie openings
passing through theafpdiptidtefamtrityg tinddrioe cfreanigeld baving esishery dinsendiohsrasetheSuch a
deflector element ispegiakabyiKerblc sUhRIaNRY the sEBhrREERdhadalaaie sis@ent, the latter

may exhibit one or g plurality of following characteristics: - each detlector element may be configured
in such a way that i@@%ﬁs@%ﬂgg graafécted onto the plate of the distributor tray covers the totality of the

peripheral openings surrourirfPEUESS Y S ASWRICRS: RNpBuiRRiee -6f the Plaleh deflector
element may B8 poéhianirg said dilegioe dlemethie ihianebyfdatiniistivianes ampaidtheteirfgdetween 1/8 d
and 2 d, d being theflingn@sfeebingdithénney beneath which the deflector element is positioned, - each

deflector element may extgpchiyiadlemariel ipdRe BB diment, each deflector element
may be formed from a plurality of vanes inclined at an identical angle a in

relation to the plate of the distributor tray, these vanes extending radially in

15  relation to the axis of the chimney associated with the deflector element in

a plane that is substantially parallel or parallel to the plate of the distributor

tray.
This angle a is at least 30°, for example, and is preferably between
30° and 60°.
20 In this embodiment, the vanes of one and the same deflector

element may be joined together on the side of their extremity close to the
axis of the chimney.
Whatever the embodiment of the deflector element (with openings or
vanes), the surface of this deflector element projected on the distributor
25 plate may be inscribed within a circle, of which the centre is situated on the
axis of the chimney beneath which said deflector element is positioned,
and of which the diameter is always greater than the diameter of the
chimney and is preferably equal to or greater than the diameter of the
circumscribed circle surrounding the openings passing through the
30 distributor tray that are arranged on the periphery of said chimney.
Such a deflector element is preferably fixed.
Whatever the embodiment of the deflector element, the latter may
exhibit one or a plurality of the following characteristics:
- each deflector element may be configured in such a way that its
35 surface projected onto the plate of the distributor tray covers the totality of
the peripheral openings surrounding the chimney, beneath which it is
positioned,



50f the distributor tray, - the openings or the vanes of a deflector element may be positioned beneath the
openings passing through the plate of the distributor tray, - the walls associated with the openings or
the vanes are oriented so as to redirect the mixture in a rotating movement, either as a counter- 10
current between the plate and the deflector or as a co-c®irrent beneath the deflector, relatively to the
circulation of gas and liquid passing through the distributor tray. These different characteristics, taken
in isolation or in combinatioaacardgientitrtetetitpiitimay bexpesitioned @ oligldnesAweortliag to one
variant, the distribuisiaflJEtas emseibgte the inviertiengomsises angundeperichimsay twall forming a

barrier that s integral il RiterRR & X RpAs PRIRRIAIGUIBE AR dtosaldall forBligAbArTer
surrounding said openings, wh CB 1[% mad? throggﬁl therglag: of th dlstrlbut@rlt;ay on the periphery of
the chimney and comprisih_&%cbl F: f/toﬁc?gfrhed] Ais b RS D FeP B RAFACE 16rtie 31"_?sage of the
liquid. A wall ofxhis¥ittefeistiRgtarteyYier makes it possible to maintain a level of liquid on the distributor
tray and thus to guarantee the spgapihygsfdithizl ieneaddt aeteflecfrerdeysesit meayniokngpaitidmechey, even when

the Igvel of |lql_J|d _O%H%%%B%Béﬁiﬁyé _Q@éiﬁ&ﬁi@r%ﬁ%ﬁ%@%@@ QN@fetB%t?iBWfSr%Péiéce- 25This wall
forming a barrier s, for exagplg, Cgé'é‘ s v@iltlhatﬂgrgg%(ﬂiﬁgg%?%%c%l o0 1Ealel E&ID g surrounded
chimney. The holes in said wall orming a barrier are or alFshapes, although preterably circular, in
order to assure the PadSatfd6e ¢l IBESTWEYES VAR IR RYEeRhd SN0 88 589 BIume of the
liquid, the remHindes\BGiSwesbdle siteveald fihentiedectoavicadp ovectloantideneatththevalls of the
chimneys on the disighetarray=taslpecsolsl ardideypidiafayifnadiquid pasziMgriariknndiment, each
chimney may be pr(aygq%{'gri{lsaggwer part with orifices for the passage of the liquid to the interior of the

35 chimney, these orifices bein Cﬂtpen ioped, for.?amPlg, sa that the cross section for the passage is
smaller than the cross sectidfrof the ¢ (%r/?fltueerés 'BHACEShAL bséﬂ? AR [5:8 1R OBassage of more
than 50% in can permit the liquid/gas mixture to be improved.

15 According to one variant, the distributor plate according to the
invention comprises around each chimney a wall forming a barrier that is
integral with the plate and extends perpendicular to it, said wall forming a
barrier surrounding said openings, which are made through the plate of the
distributor tray, on the periphery of the chimney and comprising a plurality

20 of holes distributed over the surface for the passage of the liquid. A wall of
this kind forming a barrier makes it possible to maintain a level of liquid on
the distributor tray and thus to guarantee the supply of liquid to each set of
openings surrounding a chimney, even when the level of liquid on the
distributor tray is not perfectly horizontal over the entire surface.

25 This wall forming a barrier is, for example, a cylindrical wall arranged
concentrically in relation to the surrounded chimney.

The holes in said wall forming a barrier are of all shapes, although
preferably circular, in order to assure the passage of at least 20% in
volume of the liquid and at most 50% in volume of the liquid, the remainder

30 passing above said wall forming a barrier by overflowing.

The walls of the chimneys on the distributor tray can be solid and
devoid of orifices.

As a variant embodiment, each chimney may be provided in its
lower part with orifices for the passage of the liquid to the interior of the

35 chimney, these orifices being dimensioned, for example, so that the cross
section for the passage is smaller than the cross section of the chimney,
these orifices not being able to permit the passage of more than 50% in



- 10 - volume of the total quantity of liquid. Preferably, these orifices will permit the passage of less than
20% in volume of the total quantity of liquid. A further object of the invention is a reactor for the
treatment of a liquid and a gas circulating as a descending co-current, said reactor 5 comprising at least
one distributor tray according to the invention, each distifoutor tray being arranged upstream of a catalytic
bed in relation to the direction of flow of the gas/liquid to be treated. The invention also relates to the
use of a distributor welymecotdhey ttdahauantiytiohliguitistiteiesably toesegeifeeaswilapersnit liquid and a
gas 10 circulating aseapAesagednesotieaire0vdinnataeiebfithw el fiagas pAssed.through the tray via

the chimneys of the latter A@%ﬁlﬁ- I%#@tp&sﬁ?es IWQM%H{@grgé(a\%lﬂ?grqngqp%gmﬁp%#adtter and, where

appropriate, via any orifices in each chimney. In particular, said. tray is especia ted to reactors, for
ahich 16 gas and TRUEICPRRE fiHBRCU I Gahid S LR S ESE AR Br AR 0 3, preferably
in the range froen 0 qoprZ'SéﬂQj ahdraPrenrgBBIIRYKE ERy@rerdiog te henirirMiappR&sions, the gas
preferably contains digtlitngtentray bein§adcrdrayeds upstok amr @fct et diytithiecayidr ogletiaicm thea hydrocarbon
20charge, for examgie fabthss ﬁg{ﬁ@f\(ﬁé}@égﬁ%muqmg@ﬂ@g%of olefinic and/or aromatic

cuts,inhydrotreatment (hy odes loultlg tio
1 tes t t tor t
hydrodenitrification,hydro eme?a 74 |o§ 3 r%%rgct{gﬁ,g?ﬁ (ar{/l\)/gxcl)ﬁgraa}lnﬁ(ig?m"ﬂge Isomerization of

paraffins. Thise {RARGAT tﬂo@iﬁH&%ﬁﬁH@d%@WW%@?@@% 8ot @hH&Ring drawings,
which are not t8stricifesldtingtasia derpardindepiciseride Fivaaipa idisthvhitraggsarsnelng to one
embodiment of the tAusugioNhd-igayeiadeicthmrsegional tieviaabihefetaioA deicissbeigure 1,
showing a chimney Qi dNishikRY P=GrORS $-CHBBNings in the latter and, where appropriate, via
any orifices in each chimney.
In particular, said tray is especially adapted to reactors, for which
15 gas and a liquid are introduced in a gas/liquid volume ratio of less than or
equal to 3, preferably in the range from 0.1 to 2, and more preferably in the
range from 0.4 to 1. In such applications, the gas preferably contains
hydrogen.
Said tray is used in reactors for the hydrogenation of a hydrocarbon
20 charge, for example for the selective or total hydrogenation of olefinic
and/or aromatic cuts, in hydrotreatment (hydrodesulphurisation,
hydrodenitrification, = hydrodemetallization), in  hydrocracking, in
hydrodewaxing and/or in the isomerization of paraffins.
The invention is now described below with reference to the
25 accompanying drawings, which are not restrictive, in which:
- Figure 1 depicts a side view of a distributor tray according to one
embodiment of the invention;
- Figure 2 depicts a sectional view of the detail A depicted in Figure 1,
showing a chimney of this tray in cross section;
30 - Figure 3a depicts a view from above of the detail A depicted in
Figure 1, showing a view from above of the chimney and the
openings on the periphery of the chimney (3a), and Figure 3b is a
detail of Figure 3a showing the angle of folding a between the plane
of said folded triangular part and the plane of the tray;
35 - Figure 4 is identical to Figure 2, but includes a barrier which
surrounds the openings and depicts the circulations of gas and liquid
across the depicted distribution tray;



30- Figure 3a depicts a view from above of the detail A depicted in Figure 1, showing a view from above
of the chimney and the openings on the periphery of the chimney (3a), and Figure 3b is a detail of Figure
3a showing the angle of folding a between the plane of said folded triangular part and the plane of the
tray; 35- Figure 4 is identical to Figure 2, but includes-albarrier which surrounds the openings and depicts
the circulations of gas and liquid across the depicted distribution tray; Fig. 5 gives a representation
according to two cross-se&ti@ns gixes earep@Bitatibthaocaridog podsibleressasrptionmtéofilhe chimney,
openings and deflectors ofgdtrgy-BY.Cofdig taitivadnpestion Wiepigenaiatsobimslefieeiashaving a
diameter greater than thaigihe,o shimasyeRi-canalle-af heibg-gryaldonelgaridigpeter of the
circumscribed circle enclo$ n staltii@%h?erﬁll Q ealnﬁs aro:?md the C |mn?]/ Fig ret GE&eplcts a
schematic view from the s 5t g HSBULS ﬁ%@ra 2 Rﬂn@ §E15e%E 'i?(%‘? of YieThV¥htion for a
mixture of gas A0 and liqGii8ey dintaprabif <t briparediabisirng laegsetisipatataddfet®r according to
the section (A-A) in Figurecibeyrancribegliciréle leeicigsindetaitigbdrigheeablostongsgatioamndghe of folding a
between the plane of saidgmkqﬁg;riangular part and the plane of the plate of the tray forming the deflector;
15- Figure 7 depicts a schematic.view fram the, side of a. distributor tray aceqrding,to embodiment of
the invention for a mixt_urzlg gﬁggs\ér% ﬁ'ci%g] Esggecg&?ﬁér\r/érw.w&% %ysaﬁ&rgei%grll%u ustgrﬁ%}/lly tangentto a

circle)), it is meant herein a°GRELNS QT AMBGRRTIE BeEHREP AR BB UER69250, even at
20most 100 ofl@t most 5 retatiVighyidoatietanybierafusegdtcifigire 6b being a depiction of a

deflector according to the section (A-A) in Figure 6a, and Figure 6¢
being a detail of Figure 6b showing the angle of folding a between
the plane of said folded triangular part and the plane of the plate of
the tray forming the deflector;

15 - Figure 7 depicts a schematic view from the side of a distributor tray
according to one embodiment of the invention for a mixture of gas
and liquid as a co-current.

By « direction substantially tangent to a circle», it is meant herein a
direction tangent to said circle or forming an angle of at most £20°, even at

20 most £10° or at most £5° relatively to the tangent of said circle.

Figure 1 depicts a distributor tray 1 for a gas and a liquid circulating
as a descending co-current.
The tray 1 comprises a plate 10 that is perforated by orifices 12
25 supporting hollow chimneys 20 extending perpendicularly to said plate 10.
The plate 10 can comprise between 10 and 100, and by preference
between 40 and 100 orifices 12 per square metre.
Each orifice 12 of the plate 10 is surmounted by a chimney 20
having the same cross section as said orifice 12. The chimneys 20 are
30 situated entirely above the plate 10. It would not constitute a departure
from the scope of the invention if these chimneys were to extend below
said plate. Generally speaking, the chimneys are cylindrical, open or
partially closed at their upper extremity.
According to the invention, the plate 10 is equipped with a plurality of
35 openings 30 arranged on the periphery of each chimney 20.
In the example in Figure 2, each chimney 20 is formed by a
cylindrical wall 21 that is devoid of orifices. The upper edge 23 of each



Figure 1 depicts a distributor tray 1 for a gas and a liquid circulating as a descending co-current.

The tray 1 comprises a plate 10 that is perforated by orifices 12 25supporting hollow chimneys 20
extending perpendicularly to said plate 10. The plate 10 can comprise between 10 and 100, and by
preference between 40 and 100 orifices 12 per square taetre. Each orifice 12 of the plate 10 is
surmounted by a chimney 20 having the same cross section as said orifice 12. The chimneys 20 are 30
situated entirely abohintheypkagenorailywerrtd-opecdnstideeta pepeittandy floendae teceperahthe invention if
these chimneys weghitarextend below said plate. Generally speaking, the chimneys are cylindrical, open

Srp‘?ﬁliﬁ‘t”yyo‘%'%Zefp?nﬁ“e'é e o B s e e Fioure.

2, each chimney 20 bg @ﬁﬁ&!ﬁ&&iﬁ@ﬂ%ﬁ%@%’é@&?ﬂ%ﬁ?g& 3Fhe upper edge 23 of each

- 12 - chimney 5 generallﬁ@émoﬁﬁéﬁ‘% HdestdIpetraiRb iy Fiutsk Enfbrhacmmereye  The

openings 30 are soguice el liamiitd imgo alitesctiotatimgjmad\atraandrigléhe liqethfiassonththpoatgh them, as

depicted in Flgures{.’@ Pl s@@éﬁt@ﬂ?ﬁ%@@t & H'@F&%%'WE@U&%@%%W @Grﬁ@gﬁg to guide the

liquid in a direction i cllnedr% an %51% |§10re4§}%% tgg mgte% gpstaay r¥ ta%gsent to a circle of
r

which the chimney |sefhe cent o ening arra e on eriphery o a¥:h|mney also

extends along a radfieBfs APeR B ﬁﬁﬂb“h%% @Fﬁlﬁrﬂaf)y‘i@ e”?férﬁ%mﬁﬁﬁl 'foﬂiﬁl tR8tEpEiAgs 30 arranged
on the periphel of ahdhendHenisgmeehariaagetecoriditeddriphesyant tresantk iees@orein relation to

their respective radigiimneylratbeogsaraplendepistaddnidgssase2dedtdm 3b relatidopenings 30 are formed
by cutting two sides 3, 34Rf pag@gle (Figure 3a) and by 15 folding the triangular part 34 cut in this way

along the third side 33 of the triangle beneath th e 10| re n tQ.the chimney, said folded part
forming an angle a in relagﬁﬁhﬁg Q}Pée (??R 3 §t§ ﬂ)gﬁf?gsu a%!)% 8 b, such oper¥|ngs (M

are formed by cutting two S|des 31, 32 of a triangle (Figure 3a) and by
15 folding the triangular part 34 cut in this way along the third side 33 of the
triangle beneath the plate 10 in relation to the chimney, said folded part
forming an angle a in relation the plane of the plate 10 (Figure 3b).
The sides 31 and 33 form the longest sides of the triangular part 34.
The third side 33, along which the cut triangular part 34 is folded,
20 may extend radially from the chimney 20. As a variant, the triangular part
34 may be isosceles, the sides 31 and 33 being identical and the height of
the triangular part extending radially from the chimney 20.
All the triangular parts 34 that are cut for the formation of the
openings 30 are situated on one and the same side of the third side 33 of
25 the triangle, as can be seen in Figure 3a. In other words, all of these
triangular parts 34 are cut in such a way that the liquid which they allow to
pass through is guided in one and the same direction in relation to a radius
of a circle having the chimney 20 as its centre.
The angle of inclination a of the triangular part 34 in relation to the
30 plate 10 is at least 30° and is preferably between 30° and 60°.
These openings 30 may be obtained by drilling/punching and
stamping.
All of the depicted openings 30 are identical and are distributed at
regular intervals on the periphery of each chimney 20, as can be seen in
35 Figure 3a, favouring the homogeneous distribution of the liquid/gas
mixture.
The distributor tray 1 depicted in Figure 1 additionally comprises,
beneath each orifice 12 surmounted by a chimney 20, at least one deflector



The sides 31 and 33 form the longest sides of the triangular part 34. The third side 33, along which the
cut triangular part 34 is folded, 20 may extend radially from the chimney 20. As a variant, the triangular
part 34 may be isosceles, the sides 31 and 33 being identical and the height of the triangular part
extending radially from the chimney 20. All the triarilitar parts 34 that are cut for the formation of the
openings 30 are situated on one and the same side of the third side 33 of 25 the triangle, as can be seen
in Figure 3a. In otheleneds sallafahged wmitgdaideast0as areituisiscendn iavdyetatitheeliquid which they

allow to pass throughwar@didediturnelistbthedsamettly essiophirye @tienstocairaskys whataiscle having the
chimney 20 as its cg Hﬁngs 30. The angle of inclination a of the triangular part 34 in relation to the

30plate 10 is at least 30 apd s preferably between 30.and 60 These opepings 30 may be obtained by
driling/punching and starlBilGE OSPKICGH TR TR o RIS IS 4 o Rl B a9 Bibtributed at

regular interval8 onRBBasEhiSRER Briaek elinlheyspoiags eathisedallsstor S5rmairedda WheBuring the
homogeneous distritrofjenteal tmtolithaddtas nixtexaibits d lkerdatrilsutasunaing dejpictpdrim@sgure 1
additionally comprisgs.thgneath fastyelfies 1ReSWeEnpHEte PR ChiRY 20itRt jaash apesdeflector - 13 -

element so arrangegsggctl%gqide a gas as it descends via the chimney towards a liquid distributed on the
periphery of the chimney via the openings 30. In the depicted example, a single deflector element 40 is

arranged 5 beneath eachdhinFRYBH. TRY KireleBPHIRE RErRRIMIWBMERT40 N ESABRSected onto the
plate 10, exhidis a eet@@ganaurrounding said openings 30 that are arranged on the periphery of the

chimney with which it is ass@Giiea2, the defiiifoc@neEnTay Esnpriiesudasaid psiygonall fotm, for example
arranged beneath the chimney 20 parallel to the plate 10, said plane wall
41 being bounded by an inclined wall 42. The deflector element 40 thus
exhibits a convex form, of which the convexity is directed towards the
15  chimney 20.

It would not, of course, constitute a departure from the scope of the
invention if this convex deflector were to be replaced by a plane deflector
responding to the same characteristics, that is to say exhibiting a diameter
close to that of the circumscribed circle surrounding the openings 30

20 around the chimney 20.

The deflector element 40 is secured to the plate 10 from the other
side and beneath the chimney 20, by any adequate means, and in
particular by means which do not disrupt the mixing of the gas and the
liquid that are mixed between the deflector element 40 and the plate 10.

25 This may be achieved with rods or screws (not illustrated here), for
example, or possibly by welding the tips of the triangular parts 34.

The circulation of the gas and the liquid through the distributor tray
according to the invention is symbolized by the arrows in Figure 4. In the
embodiment depicted in this figure, the distributor tray 1 also comprises

30 around each chimney a wall forming a barrier 50 that is integral with the
plate 10 and extends perpendicular to it.

This wall forming a barrier 50 surrounds the openings 30 of the
chimney 20. In the depicted example, this wall forming a barrier 50 is a
cylinder that is concentric with the chimney 20.

35 The wall forming a barrier 50 comprises a plurality of holes 51
distributed on the surface for the passage of the liquid.

The height H2 of the wall forming a barrier 50 will be at least equal
to half of the height H of the chimney that it surrounds. The diameter of the



10octagonal. In Figure 2, the deflector element 40 comprises a solid plane wall 41 arranged beneath
the chimney 20 parallel to the plate 10, said plane wall 41 being bounded by an inclined wall 42. The
deflector element 40 thus exhibits a convex form, of which the convexity is directed towards the 15
chimney 20. It would not, of course, constitute a defrarture from the scope of the invention if this
convex deflector were to be replaced by a plane deflector responding to the same characteristics, that is
to say exhibiting a diathéeenitiose bathert 60thdllche rhiritiezhorthie shresuadiiegtiienepehimgs 30 20
around the chimneyy@neter bhhelefeatyeternentidlisospedred to the plate 10 from the other side and
beneath the chimney 20, qu]g @@QH@% r(g#mﬁ quiqnlg tﬂ@rﬂ H@F@Xr@ﬁ@‘%ﬁ"m&:@h‘mm disrupt the
mixing of the gas aréﬂ tﬁﬂfi% hat re m| een tge ﬁ& é ent 40 and t é;%)Iate 10. 25This
may be achieved PEEVERS r(")??l 3t8 Were fSF'QQ %855@9‘89 ding the tips of
the triangular parts 8hich CaFﬁéQ:IFéQIﬁﬁ\'ﬂﬁt@ft?d@%'@rﬁ?fl’ﬁ%‘ﬂ%ﬁéﬁﬁ%ﬁﬁ)the distributor tray according
to the invention is symbolirethbyptiesaarcoeves in Waluferhing tndamdooiinde depittepasteis figure, the
distributor tray 1 a'%ﬁ()@‘ﬂ%%ﬁ%ﬂ‘ﬁﬁ’r@ &%‘é‘ﬂri@ﬂ'ﬂ@@éﬁ%w’%ﬂ E?’(@w?&)at%%?f 10 dhakds integral with

the plate 10 and ex;rﬁnﬁa rgergfgtré I]%Lﬁéaé%%& " ﬁ]thr-gh'sr}\’}'ﬁ«g Eog{pmg arrier ﬁ]o Stﬁégerﬁ%;sﬁe openings 30

of the chimney 20 exa orming a barrier 50 s A ¢ at is concentric

With the chimney 2635B¥E Al TSTHTHE & GoRPSHHBMBEES & PRSE9 ™ RIBES DERibuted o the
surface for thel passgte dPthadithedleflecttieleeight H2 of the wall forming a barrier 50 will be at least
equal to half of the height thef fdrencbintie o faiiigsusD umdariEhe ehametereiéraentlfb-the

liquid L, which is generally centrifugal, and which favours the distribution of

the resulting mixture.

Depicted in Figure 5 are various arrangements (a), (b), (c) for the

15 chimneys/openings in the plate 10 and deflectors, which it would also be
possible to produce in accordance with the present invention. The section
(A-A) corresponds to a view from above of the plate 10 representing the
form of the punched-out holes in the openings 30 around the chimney 20.
Dotted lines are used to represent the contour of the deflector 40

20 associated with each chimney, the latter not always having a diameter that
is identical to the circumscribed circle covering the openings 30, but
possibly being slightly smaller. The section (B-B) is a cross section of the
axis of the chimney 20 exhibiting different positions of the chimney 20 and
of the deflector 40, the lower extremity of said chimney 20 being able to

25 delimit a slot 24 for the injection of gas, the effect of which is to accelerate
its injection beneath the liquid intake openings 30.

The rotating movement of the liquid passing through the distribution
tray via the openings 30 may be obtained by inclining, or by configuring in
an appropriate manner, the deflection wall 34 as it emerges from the

30 punching for the opening 30, in a manner similar to that described with
reference to Figures 3a and 3b, including for openings 30 of circular or
trapezoidal or some other form.

In particular, when the opening 30 is circular, the partially punched
deflection wall is lowered and may exhibit a form of trough for guiding the

35 liquid in the desired direction in order to impart a rotating movement.

As a variant, a similar result may be obtained by joining a wall to the
edge of each opening, said wall being positioned and oriented like the
deflection wall 34 described above.



wall forming a barrier 50 will be at least equal to three or four times the diameter of the chimney 20 that it

surrounds. The gas G enters (arrow Fl) via the upper extremity of the chimney 20 and emerges,
beneath the plate 10, facing the deflector element 40, 5which causes it to deviate towards its periphery
(arrows F2). In the presence of a wall forming a bartfer 50, the liquid L passes above this wall forming

a barrier 50 (arrow 3) and also through its orifices 51 (arrow 4) before passing through the distributor tray
vigt thil or;])er(;inf?s 30 h(1;1rrov0§ ?amhetliggeif@ @T{Mb@ﬂ)wiﬂheh@ggsm\lhmeohefdbﬁriétdliby the 10r|cl)late
10 and the deflectongigmeabiined by RSB 6f theefperRiNgRPRAMBY EfaderBaddnayagent (o the
!'r?lé'% L, which 'jag:e@@ﬁ@gggcnﬁwggg% @é‘%W*BEWPMQHf&EQP mgr&%efw&lrémﬁ%mgggz Depicted
deflectors, which |t(\?Rﬁ)u?I%I”5‘I§ é’ﬁ‘o?slgfg to éﬁdg@% |ﬁsa86%rﬁ?r;&n§§ %g%rese t %ﬁtlon The
section (A-A) c8rresiRsMigf A3feRefrsmaaisnaedf ivre hat@UDepreseiivring farmeistite punched-out
holes in the openingsoSéracntingd the fihidnpess2@ (Doiterh lthemate paetttbare thiestrnid timetisisntour of the
deflector 40 20 ass@@EatRANMthiRREE gh@y@gﬁdtr@ﬁ@t@ﬁé}% VHRYS {p@vmrﬂ)g@m,%t@r that is identical to
the circumscribed circle cqvs |n%t e]xl)é)eo i %O% nplx b%rdg {gr%l én} glr tc‘l)'h} section (B-B) is
ex |t|n

a cross section of the axis ot the chimney eren 0Sitions Of the & imney 50 and of the

deflector 40, the loR&textfefit Deofjﬁfﬁ’EmHF?é& Qﬁdo ﬁ'f&%tﬁ'lét be diit 2sBPLAHIERE injection of
gas, the effectl6f wihieheigtiotbe qifdeald ief thpdigirithdortigy tiaé HcdirlancekEapdmngdta®oin - The
rotating movement gfghadigeiddpassing Braughdtize disiriuiigriieyiviadhs epanngsidtheyay be obtained
by inclining, or by CBQHQHWH[&@%@%M@F%I%BH?@ Iggﬁg&tlon wall 34 as it emerges from the 30
nching for th nin ann imilar ri with referen Fi n
maluding for openings 30 APGCIEL 6 (HIEEBICA b s d?in%? AEE B B RHen e opening
30 is circular, the pQRfaIP RIEe P RifEetdRtHRIEeS IEﬁNeF&Y%ﬁdhﬂdWéU@bﬁl@ft @%‘Pﬁf'@h%*’@hgh for guiding
the 35liquid intthe desaradglir@0tisuriouvoxtieg tthengan @eyo2iihgmeatrembith it isAsoaitianiedht, a similar
result may be obtainpddtigingibepusdilg thregeenel naed @reaing spichimgl Beingmasidoned and
oriented like the deﬂr?%%ct‘lr\ﬁa}lrhc?ve% qrmgnqug%es into contact with the deflector element
100. The deflector element 100 is centred on the chimney, the openings
130 of the deflector element being situated below the openings 30 of the
20 plate 10.
Each opening 130 of the deflector element 100 may exhibit a form
similar to the form of the openings 30 described with reference to Figures
3a, 3b. It will be noted that these openings 130 could extend as far as the
external extremity of the deflector element and could thus define vanes at
25 the external periphery of the deflector element.
With reference to Figures 6a, 6b, 6¢, each opening 130, as
illustrated in Figure 6b, is thus so arranged as to guide the fluid in a
direction that is inclined at an angle a in relation to the plate 110. Each
opening 130 extends in addition along a radius of a circle having a centre
30 which coincides with the centre of the deflector element (aligned vertically
with the centre of a chimney), and all the openings 130 of one and the
same deflector element 100 are oriented in one and the same direction in
relation to their respective radius.
In the example depicted in Figures 6 a,b,c, such openings 130 are
35 formed by cutting two sides 131, 132 of a triangle (Figure 6¢) and by folding
the triangular part 134 cut in this way along the third side 133 of the triangle
beneath the plate 110, said folded part 134, or deflection wall, forming an
angle a in relation to the plane of the plate 110 (Figure 6¢).



-15- As a variant, or in combination, the rotating movement of the liquid may be obtained by the use
of a deflector element 100 of adapted form, as depicted in Figures 6a, 6b, 6¢. In particular, this deflector
element 100 may be formed from a plate 110 that is pierced by openings 130, these 5 openings 130

being arranged for the purpose of imparting a rotating f@vement to the fluid passing through them. In

particular, the fluid in this case is the mixture of gas and liquid emerging from the distributor tray. The
plate 110 of the deflector dleengides 03 et dS3pdedltethe thegphiteides affttieeditanbuter paty, and beneath
it. The plate 110 is pesitprededibhangath the plate 10 of the distributor tray, at a distance from the latter

ot o ostoned. - LSO td'”g”%ioo R R e e e ot
Dot 10 of e dur Bt PHE) S AR Bty et e bt JR e S5 el the
chimney 20 beReattiangeten PREoithReERstiantMElidid pryshR) ignerriesiHaisifesd dik the openings

30 is placed in rotatang m8gebedny \idestticht@me shietdehiiaof \ihid therdedacimarelextemdid@0. The
deflector element 1P84is AR eMReWdscRIpenings 130 of the deflector element being situated

below the openings 30 o F %%pl%eﬁ %8??% %pgr%nga;gocgf‘ %«; %efl%gm{a?@m%ﬂt QO may exhibit

a form similar to the form of the openi with reference to igures It will be noted

that these openmg§?§ﬁ'%%%Ia?’g@éﬁc?'&éafﬁfj %‘tﬂ@eeiﬂéjrﬁ%? éﬁ'ﬂ?ﬁrﬁi?eof’m@edg‘ﬂ%ﬁi?%ﬂaﬁent and could
thus define vahes aeR2bbdriaelnmaapeaphegyseethindeifieceobleldmettier wordish adfefetheseo Figures 6a,

6b, 6¢, each openingskul@sphrstredio Eiguieoen is Waisthatanangrivasde tegelion tid in a

drection that is inclifed #aNanAGAJRASIALRD IndAP Ll H-ERGR ARERIg S L uiands in addition
along a radius of a circle. hi rﬂg a centre 30 w comudes hl'hbge centreﬁt. thaﬁ? fI ctor element

(aligned vertically hatﬁt'a(C &7 & Sﬁf}HﬁeY} 805"1%8 %€ Yame deflector
element 100 are ori@§fB8Nh 9@ and tﬁ@s@?ﬁ?eQfrgtﬁlcﬁﬁ"|'ﬁ"ﬂ§}aﬁ%ﬁﬁ‘?@tfhé’MhF@§d@@tl\¢@fl‘8€|‘iﬁrs In the
example depidigd irelemgantsstpaditionsdch openings 130 are 35 formed by cutting two sides 131, 132 of a

triangle (Figure 6¢) and byrm:,ldangléhsfﬁrﬁ@n%ﬂah I%ﬁ&fl@é‘t@iéh@htbisp\é/ﬁbﬁlﬂ@%ﬁm&hwﬁ #igle 133 of the
triangle beneath th é; r]eJrQI R!éjsgteai f|%CtI Pfqr éng g%q %gs in relation to the
Z}H € Sl des § o] gest si

plane of the plate 1 1 an rm the Ia es of the
fbly between 30° and

triangular part 134 d@f‘ dﬁdﬁ
These openings 130 may be obtained by drilling/punching and

20 stamping.

All of the depicted openings 130 are identical and are distributed at
regular intervals on the periphery of each deflector, as can be seen in
Figure 6b, favouring the homogeneous distribution of the liquid/gas
mixture.

25 The variant depicted in Figure 7 differs from that depicted in Figures
6 a,b,c only by the fact that the folded triangular part 134 extends above,
instead of being situated beneath, the plane of the deflector 100, between
the plate 110 and the plate 10.

The variant depicted in Figures 6a,b,c is particularly adapted for

30 directing the liquid having passed through the distributor tray in direction to
the distribution tray, in other words, at counter current of the gas and liquid
circulation.

The variant depicted in Figure 7 is particularly adapted for directing
the liquid having passed through the distributor tray in a direction opposite

35 to the distribution tray, in other words, at co current of the gas and liquid
circulation.



The third side 133, along which the cut triangular part 134 is folded, may extend radially from the centre of
the deflector 100. As a variant, the 5 triangular part or the deflection wall 134 may be isosceles, the sides
131 and 133 being identical and the height of the triangular part extending radially from the centre of the
deflector. All the triangular parts 134 that are cut foil The formation of the openings 130 are situated on
one and the same side of the third side 133 10 of the triangle, as can be seen in Figure 6b. In other
words, all of these triangular geflectoB4edeaent infsibh sarmg thatethedluihividenatiessdaidth to pass
through is guided ingfageand tbersgrss Bragieraimdrelatonde asers oraptiicdenbaviig theentre which
coincides with the c&a&ﬁ&ﬁ.tﬁpﬂﬁl&&t&@%%m 100 and the axis of the chimney beneath which the
deflector 15element is positioned. The angle of inclination a of the triangular part or the deflection wall
134 in relation to the plate 110, and thus the plate 10 of the tray, is at least 30 and is preferably between
30 and 60. These openings 130 may be obtained by drilling/punching and 20stamping. All of
the depicted openings 130 are identical and are distributed at regular intervals on the periphery of each
deflector, as can be seen in Figure 6b, favouring the homogeneous distribution of the liquid/gas mixture.
25The variant depicted in Figure 7 differs from that depicted in Figures 6 a,b,c only by the fact that the
folded triangular part 134 extends above, instead of being situated beneath, the plane of the deflector
100, between the plate 110 and the plate 10. The variant depicted in Figures 6a,b,c is particularly adapted
for 30 directing the liquid having passed through the distributor tray in direction to the distribution tray, in
other words, at counter current of the gas and liquid circulation. The variant depicted in Figure 7 is
particularly adapted for directing the liquid having passed through the distributor tray in a direction
opposite 35to the distribution tray, in other words, at co current of the gas and liquid circulation.



-17 - A deflector element of the same type as that described with reference to Figures 6 a,b,c and 7
can be used as a replacement for the deflector 24 in Figures 5 a,b,c. - 18 - CLAIMS 1. A distributor
tray (1) for a gas and a liquid circulating as a co-current, said tray comprising a plate (10) perforated by
orifices (12) and 5 supporting hollow chimneys (20) exiénding perpendicularly to said plate (10), each
orifice (12) of the plate being surmounted by a chimney (20) of identical cross section to said orifice (12),
characterized in that the plate (10) is equipped withGLAIMSIity of openings (30) arranged on the periphery
of each chimney (20) inside a circumscribed circle, the centre of which 10 coincides with the centre of the

chimney (20), and the radiys gf mgiﬁgdﬁjpeﬁga} 30 farreaqaggtgny%qfqtmg mmﬁhgigg%cgéeparating two
adjacent chimneys zoﬁ), nd in that a single deflector el nt (ﬁ(g), Jtog) IS arran eg 2 neath each
ey (20). the obtATha 136) LAk SRREAC BIEHR TP B o0 SSeBL Atk GLATSf tho ehimneys
(20) being so aPran§eBRstia01 Bt rchirmgRd 2ROVRAFEING PPRIRRIIRIIAIIRUSRILIRRIE each chimney.
2. The distributor tray0aceantirgificeClain d, tbkaskattebizing isutihadubtrebyheeattimasfiq@ 1L 2j surmounted
bz.a chim(rzlal t(20), IB@&FH?%F%%'_@I?&QBH (é&%bﬁoﬁgrﬁr@n@@@f tasme@_t&ﬁeéa gﬁ&w&twsia&trgough the
chimney owar . distributed. on ripher i rough. said openings
(30). 3. The disﬁlgmtlft%]réj lggﬁgaca:(\g’r%ﬁr% %j %Tgfl)n% leBI%%rgp gt@%%%ﬁ%@%%@&r ategg%r%rts%e single
deflector element (&) et cHrBNE%ddBniesife pIaECURABiRed CBRBUNGGRYS @aWBER that is greater
than that of théchirneiegidasdvidtipdesilogngguel tbetreitimheie (EPeuamstiir decitetecf S¥inisiding said
openings (30) arranges! wrarther Refiphesy17d bietcaishrewsritistdtich Bdpastngiaiesadjaceht The distributor
tray according to ong o faamsos, ond: ANARG IR IRiaidheisingla dedlere) Rlemepet) beneatn

chimneyr |5, THESTERIBABE ) AR B BRI, 804 CRAB0eIe8 HIHR he openings
(30) are so arrange(f*8s @9)ApeeatrstarityaRevehibacly ey (K9 erismgaatagsethamc 6. The
distributor trayl 8ccdrdpagtta tgtiogeraivEtaemistd tteefgas/liquid mixture under each chimney.

2. The distributor tray according to Claim 1, characterized in that,
beneath each orifice (12) surmounted by a chimney (20), the deflector
element (40) is so arranged as to guide a gas descending through the
chimney (20) towards a liquid distributed on the periphery of the chimney

20 (20) through said openings (30).

3. The distributor tray according to Claim 2, characterized in that
the surface of the single deflector element (40), when projected onto the
plate, exhibits a contour having a diameter that is greater than that of the
chimney, and is possibly equal to that of the circumscribed circle

25 surrounding said openings (30) arranged on the periphery of the chimney
with which it is associated.

4. The distributor tray according to one of Claims 2 or 3,
characterized in that the single deflector element (40) beneath each
chimney exhibits a plane and/or convex form, of which the convexity is

30 directed towards the chimney.

5. The distributor tray according to one of Claims 1 to 4,
characterized in that the openings (30) are so arranged as to impart a
rotating movement to the liquid passing through them.

6. The distributor tray according to any one of Claims 1 to 5,

35 characterized in that the openings (30) are transcurrent orifices, and in that
the single deflector element (100) associated with each chimney (20)
exhibits a form adapted to impart said rotating movement to the mixture of
gas and liquid.



35 characterized in that the openings (30) are transcurrent orifices, and in that the single deflector
element (100) associated with each chimney (20) exhibits a form adapted to impart said rotating
movement to the mixture of gas and liquid. - 19 - 7. The distributor tray according to any one of
Claims 1 to 6, characterized in that the deflector elemei® ¢100) is so arranged as to guide the liquid
emerging from each opening (30), mixed with the gas emerging from the chimney (20), in a direction that
is inclined at an angle a in/reldtien Ggiribet@lat@y10yefrtieadistrivitopmenyof ClagngHe tisfributor tray
according to any orghafdctaipsdlitaataharasteiisteiariit ¢aoh) dedecinnaturent 1.g0js formed by a

plate (110) traversem@mmbgm%wﬂsmr&%ﬁlé&amﬂga (98 TR RLUADg fgovement to the

fluid passing throu tribut rtr 0a y one of Claims 1 characterlzed

% accord

in that each deflectléﬂnéltzgr]%gﬁl"@%) ?oWnae BIJPQ {SS/ BRe& r?alﬁ@% %&Werg angle ain
relation to the plateteledtiate Hi@imﬁlﬂ‘ﬂﬁr(ﬂﬁiﬂpumr trap. The distributor tray according to any one of the
preceding 15claims, chara&:teiibed disthiaithre toge mogs {3 1180 paye ahstrifu@diatsrelgutarintervals on the

periphery of each ch{aRRYAREd SRRt eacﬂJdeﬂaeteismém@mr@m@p@ﬁ%uﬂﬂe@ WYaOB%t%f the preceding
claims, characterlziq@a p? %de ISe%ﬂl pt 1:}03 rnemofc trée} Ig&  Suare, t I_?tgngular or any

other polygonal for a acc rdln oneo e preceding claims

characterized in thdP2aSPAYFIGETSE tf@d%‘?é’@ﬁ?éﬂﬁé rﬁmﬁhﬁ@ punching and/or stamping. 13.
The distributoil @ay according T@%@Sﬁﬁ@&ﬂﬂ@pr@@@dfﬁ@gletﬂnenuham&cwrl.@é@mﬁtﬁaﬁ@a%h opening (30;

130) comprises a defigeitasriZsdviminadedciiefisorspl@ementcurverispiatheeeyby pungitng, drilling

analor stamping I grAelr IO G RCaA LU GRRn 7 RIARINGY oDl a) By igtion to the
plate (10) and subs 5‘%@% ﬂf] ent to a circle of which the chimney (20) is the centre. 14. The

distributor tray acco Yne of Claims 1 to 13, 30 charactenzed in that each opening (30; 130)
extends along a radius of &ci SRR dra¥naecRsdion ke s enehOfchiitnesecesingll of the
openings (30; 180) assusiatddraitteoredaimd thetstmeapeningy ¢8@n3i)eanddistribated deflector are

oriented in one and i ERMEFIERSEANHB FRIAPRBrNGIEReSReFELRHISaxis.

11. The distributor tray according to any one of the preceding
claims, characterized in that the openings (30; 130) are of circular,
triangular, square, rectangular or any other polygonal form.

20 12. The distributor tray according to any one of the preceding
claims, characterized in that said openings (30; 130) are obtained by
drilling, punching and/or stamping.

13. The distributor tray according to any one of the preceding
claims, characterized in that each opening (30; 130) comprises a deflection

25 wall (34; 134), either plane or curved, produced by punching, drilling and/or
stamping in order to guide the fluid in a direction that is inclined at an angle
a in relation to the plate (10) and substantially tangent to a circle of which
the chimney (20) is the centre.

14. The distributor tray according to any one of Claims 1 to 13,

30 characterized in that each opening (30; 130) extends along a radius of a
circle of which the centre lies on the axis of the chimney, and all of the
openings (30; 130) associated with one and the same chimney or on one
and the same deflector are oriented in one and the same direction in
relation to their respective radius.

35 15. The distributor tray according to any one of the preceding
claims, characterized in that said openings (30; 130) are formed by cutting
two sides (31, 32;131, 132) of a triangle and by folding the triangular part or
the deflection wall (34; 134) cut in this way along the third side (33 ; 133) of



3515. The distributor tray according to any one of the preceding claims, characterized in that said
openings (30; 130) are formed by cutting two sides (31, 32;131, 132) of a triangle and by folding the
triangular part or the deflection wall (34; 134) cut in this way along the third side (33 ; 133) of - 20 - the
triangle in a direction opposite to the chimney, said fotd¥-triangular part or deflection part (34; 134)
forming an angle a in relation to the plane of the plate (10). 16. The distributor tray according to any
one of the precedinth&drdmgiecinagadirattion inphesiteitcatieachisi@yiosaisdivighs snahgujaeferably

between 30 and 60part ol defibetigisttuicuiraysodeeidingde anyl@acioréngaioneectiepelams,
characterized in thaéfittﬁ:é)?'g{é%%ground each chimney (20) a wall forming a barrier (50) that is integral
with the plate (10) and ex%a d.? 1 Hperli?endic%llar to it, said wall forming a bfar ierh%SOés rrounding said
openings (30) on the perip eryrbeft _'étﬁ _Hﬁ%ejaof%ﬂ%B%ﬁﬂsﬁ'@'a Gral tyt%? & eéﬂ? distributed
over its surfacedfor fhaipasshg@grtiredduitiat a is algeasic3listiah gsTRlp RtGIRG R 2R preceding

Claim, 15characterizetivaeethd0Sardiveal. forming a barrier (50) is a cylindrical wall arranged concentrically
in relation to the chimney (ZOhthat §iSHEOWRIgay ack8rdiile distsiptenlayragrorgiadaimny one of the

chapes, although peiLrpl0 AR ATt TR s s e RS T 0 ime of ne
liquid and at most SEFAAL AuRREE ta%iqihat d5e PdResah Juith 488 RJ2iB oV s A8V ENRMSing a barrier
(50). 20. The dgrizendicuiay docdrdisaictowally tmemiobthe pardeditgllsnrsowhdingctesizged in that the
walls (21) of the chigpeesy&2@3@yeaotitbapdripiteele\wdidref efifiaesy (20) and comprising a
plurality of holes (51) distributed over its surface for the passage of the
liquid.
18. The distributor tray according to the preceding Claim,

15  characterized in that said wall forming a barrier (50) is a cylindrical wall
arranged concentrically in relation to the chimney (20) that it surrounds.

19. The distributor tray according to any one of the two preceding
claims, characterized in that the holes (51) of said wall forming a barrier
(50) are of all shapes, although preferably circular, in order to assure the

20 passage of at least 20% in volume of the liquid and at most 50% in volume

of the liquid, the remainder passing above said wall forming a barrier (50).

20. The distributor tray according to any one of the preceding
claims, characterized in that the walls (21) of the chimneys (20) are solid
and are devoid of orifices.

25 21. The distributor tray according to any one of Claims 1 to 19,
characterized in that each chimney (20) is provided, in its lower part, with
orifices for the passage of liquid to the interior of the chimney, these orifices
not being able to permit the passage of more than 50% in volume of the
total quantity of liquid, and preferably less than 20% in volume of the total

30 quantity of liquid.

22. A reactor for the treatment of a liquid and a gas circulating as a
descending co-current, said reactor comprising at least one distributor tray
(1) according to any one of the preceding claims, each distributor tray being
arranged upstream of a catalytic bed in relation to the direction of the

35 liquid/gas flow.

23. Use of the tray according to any one of Claims 1 to 21 to
distribute in a homogeneous manner a liquid and a gas circulating as a
descending co-current in a reactor, wherein the gas passes through the



2521. The distributor tray according to any one of Claims 1 to 19, characterized in that each chimney (20)
is provided, in its lower part, with orifices for the passage of liquid to the interior of the chimney, these
orifices not being able to permit the passage of more than 50% in volume of the total quantity of liquid,
and preferably less than 20% in volume of the total 30dfantity of liquid. 22. A reactor for the
treatment of a liquid and a gas circulating as a descending co-current, said reactor comprising at least
one distributor tray {Hyadeotitinchimaeysovietios thdgrcvedlihg diaidspasass diwpilgitdherdsapeing arranged
upstream of a catalyfi fpeddpeamiegiomtaHbaddisecion aiibr3atiarpiaas, flaw the oAfficddserof the tray
according to any ong,of gﬁl‘lﬂr’t‘%} to 21 to distribute in a homogeneous manner a liquid and a gas
circulating as a descendir? ol_current inar actor r\grere asses th oug?{h tgf - 21 - tray via the
chimneys of the latter, an the Ham*&%&%&& Hﬂ)u% %mnﬂé irf tHa45tt&f%nd, where
appropriate, vi2thelo¥ifidaassk s HeHraatey.in a gps/lipkid me&amgft@@émﬂzy, §@étein gas and a
liquid are 5 introduted,iptefdrablyaattrarangadrbqudl vodutnaendtinoé |pesfdhabiyoin eqeatidan3, preferably in
the range from 0.1 {4 mag,ﬁed)aqf@rfibly in a ratio in the range from 0.4 to 1. 25. The use
according to Claims 23 or erein th ins.h 6 a to any one of
Claims 23 to 25 in reactorﬁfom gen og%gﬁ Eﬁgﬁj c}%&i nvc\é arr%';lanhﬁor %(Sér(%%e or the selective
or total hydrogenatiB¥6?%i&finic and/or aromatic cuts, in hydrotreatment (hydrodesulphurisation,
hydrodenitrificion, hydrodenidtallisatrgeprding tramackiagfiflaytrodd i aadtteris fdte isomerization

of paraffins. the hydrogenation of a hydrocarbon charge, for example for the selective or
total hydrogenation of olefinic and/or aromatic cuts, in hydrotreatment
(hydrodesulphurisation, hydrodenitrification, hydrodemetallization), in
hydrocracking, in hydrodewaxing and/or in the isomerization of paraffins.





