< 1 ENCLOSED SPACE FOR M XI NG AND DI STRI BUTI ON OF A GASEQUS PHASE AND A

LI QUI D PHASE Cl RCULATI NG | N ASCENDI NG FLOW This invention relates to an
encl osed space, a columm, or a reactor conprising a device for mxing and
distribution of at |east one gaseous phase and at |east one |iquid phase,
said device being placed upstreamof a reaction zone or of a gas/liquid
contact zone and it can conprise a ?acking bed or a bed of solid, possibly
catalytic, particles. This inventiontalso relates to a process for

i npl enenting such an encl osed space and to a process for fabricating such

an  eBdICISESES PPAEE HORBIIDXUNGIENDASS TRIBUETON WH AGASBOUS M ASE RiNaS &S,
whose object is to obtain an approximtely uniformdistribution of a

gaseoLEQUPHABHASEACIR AUIAT TN M /S CENDINChEL@W i re cross section of an

encl osed space, nost often cylindrical in shape, are known. The
applications of such devices are nunerous. For exanple, these distributor
pl at es can Ee placed, in the direction of circulation of the fluids,
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applications, the gas/liquid distributor plates can be placed upstream

f r om encppaekspage.bed structured, for exanple, in the area of washing with a
basic liquid of acidic gases. Sone of these devices also provide for the
appr oxi matNypeRensigeiseso uelten xalteg distritgtgeplagsamdiobd qubjedt phawe Obtrinower t he
entire cross section of the encl osed space, before its entry into the bed
of paPPrefBaelyrunyarR digributionof gagessaus |pgaseymd adiqyid phase Ovarabe saderasposes a
di st rslegt'ignl &fan chﬁosggi g‘f)atcg r%(s)sgceo %}1 r(]:glmdrlcal in shape, are known. The applications of
such devices are numerous. For example, these distributor plates can be placed, in the direction
of circulation of the fluids, upstream of reaction zones or catalytic zones in which the catalyst is
most often in the form of solid particles (balls, extrudates, grains of various shapes...), placed in a
fixed bed or in a boiling bed. By way of example, applications of such devices in hydrogenation
or hydrotreatment functioning with ascending flow of gas and liquid, in reactors for conversion
of residues of heavy crude oils or of carbon in a fluidized bed, triphase in which the solid phase
(suspensions of carbon or catalyst) is kept boiling by the gas in liquid, can be mentioned.
According to other applications, the gas/liquid distributor plates can be placed upstream
from a packing bed structured, for example, in the area of washing with a basic liquid of acidic
gases.
Some of these devices also provide for the approximately homogeneous mixing of
gaseous and liquid phase(s) over the entire cross section of the enclosed space, before its entry
into the bed of particles or packing.
More particularly, US patent 6,123,323 proposes a distribution system with ascending

flow in a reactor fed by a mixture of liquid and gas. The system is composed of plates occupying




"flowin a reactor fed by a mxture of liquid and gas. The systemis
conposed of plates occupying 2 all or part of the total cross section of
the reactor, delimting a volune in which the gas and the liquid will be
separated from each other. The gas then flows through orifices spread over
the cross section of the plate. The liquid itself flows separately through
t ubes going through the plate and e%tending below the |iquid/gas interface
or through fractions of the cross settion of the reactor that are not
covered by the plate. The systemis constantly fed by a liquid/gas flow.
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t hat have been m xed in advance.. The systemis conposed of a plate

cover bubplashe reakéts.e The oslsass exftthogaovilt Heisreesetd signifisait pepribborzethatgean
perforated and connected to a series of tubes extending toward the bottom
of t hiddpeeRusstionsia the flayeand sresileah distarilibrbwe abthe gapflistribution. Pdewesemt he
upstr&an1and omnst[%agégé said plate. This plate creates an upstream zone
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zone, jfdow through the tubes. The systemthus nmakes it possible finally to
inject a gas/liquid mxture over the entire section of the reactor, _
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inevitable release of the gas. The gas flows in an approxi mately verti cal
di r eciniroduction phiéerteactiods thahkavio et esxed in advance. . The system is composed of a

plate covering the entire cross section of the reactor, said plate being perforated and connected to
a series of tubes extending toward the bottom of the reactor, said tubes providing for movement
of fluid between the upstreaim and downstream of said plate. This plate creates an upstream zone
in which the gas is released from the liquid. The released gas then flows through orifices located
on the tubes above the gas/liquid separation interface. The gas/liquid mixture, and the gas
present in the release zone, flow through the tubes. The system thus makes it possible finally to
inject a gas/liquid mixture over the entire section of the reactor, downstream from the distributor
plate and at the inlet to the catalytic bed. However, such a construction necessarily creates
interface fluctuations upstream from the gas/liquid distributor, because of the inevitable release
of the gas. The gas flows in an approximately vertical direction in the reactor, the bubbles
having about the same trajectory will coalesce and rapidly create gas pockets that will be
released, causing significant fluctuations in the gas/liquid separation interface. These

perturbations will cause pulsations in the gas flow and can destabilize the radial distribution of




havi ng about the same trajectory will coal esce and rapidly create gas
pockets that will be released, causing significant fluctuations in the
gas/liquid separation interface. These perturbations will cause pul sations
in the gas flow and can destabilize the radial distribution of 3 the gas by
pl ungi ng some of the gaseous orificeg into liquid. Patent WO 00/61706
offers a distribution system based on the sane principle as that described
in US 5958220. A quenching system placed upstreamfromthe distributor
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encl osed space or a reactor conprising at least o packi ng or of
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means of introducing a gaseous phase, neans of circul ating, by ascending

co- cuppssittly to eggdrgbe dydnoden gasetpst ghas de Racdoatvhbedst fomer i skdiabut i on

systemor distributor plate conprising - a planar plate occupying the
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each of .tlh_ei r ends, said Eubes bei ng. connected to the planar plate and
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orifices |ocated on each tube, below the neans of introducing the gaseous
phase and -abplagartgige occupying the entire cross section of the enclosed space,

— hollow tubes that are open at each of their ends, said tubes being connected to the
planar plate and piercing the latter so as to make possible the circulation of fluids between the
upstream and downstream of said plate,

— at least one orifice placed on the lateral wall of each tube,
said means of introducing the liquid phase being placed in the enclosed space upstream from the
distributor plate and said means of introducing the gaseous phase being placed in the enclosed
space below the planar plate, at a level making it possible to form, while operating, a gas
retention space under the plate as well as a liquid/gas interface located below at least one of said
orifices located on each tube, below the means of introducing the gaseous phase and above the
lower end of said tubes.

Preferably, the orifice or orifices will be located on the tubes at the same height(s), i.e.,
each of the tubes will be pierced by construction of an orifice placed at an identical and
predetermined height, it being understood that each tube can be pierced in the direction of its

length by a series of orifices.




| ower end of said tubes. Preferably, the orifice or orifices will be

| ocated on the tubes at the sane height(s), i.e., each of the tubes wll
be pierced by construction of an orifice placed at an identical and
predeterm ned height, it being understood that each tube can be pierced in
the direction of its Ilength by a serijges of orifices. 4 For exanple, said
encl osed space or said reactor conprises a distribution system pl aced
upstream fromthe first catal ytic bed. Advantageously, said enclosed space
or said reactor conprises in this case a neans of spreading the flow of
liquid overof FERResId@slosehsngee phenidrrapies eempsirae & disyitadien syssee pised f r om

the distribution system, Said enclosed space or said reactor can further
conpriugétr%?nﬂﬁgql%eb%’isf al%tifgl?egm pl aced between two successive catal ytic
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conprise, for exanple, a plate occupying a fractio 0SS 'section
of thehediskidswsh SpRme and an annul ar, perforated wall attached to the
peri phery of said plate, said wall delimting, within the encl osed space,

a central Spacenciosedvspach ok Iseidt tehasr emefurthec adngdisanddistripetidnohgteal pppace t hat
has no tubes. According to possible enbodi nents of the invention, the neans
of i nbethes bwgsuckessivgastelytis bplsase conprise at | east one el bow tube and/ or
at |least one horizontal, perforated tube. In general, the density of the
tubes i n aPEfeeblynstierenplogade spase st spiske Fraglon wen Sen fidiey womprge mghsuef 1500

t ubes/ n2. The, di a t often between about 10 mm and
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Said separation means comprise, for example, a plate occupying a fraction of the cross
section of the enclosed space and an annular, perforated wall attached to the periphery of said
plate, said wall delimiting, within the enclosed space, a central space in which the tubes are
located and a peripheral space that has no tubes.
According to possible embodiments of the invention, the means of introducing the
gaseous phase comprise at least one elbow tube and/or at least one horizontal, perforated tube.
In general, the density of the tubes in a distributor plate is between about 50 tubes/m* and
about 1500 tubes/m”.
The diameter of the tubes is most often beﬁveen about 10 mm and about 200 mm.
The invention also relates to a process for mixing and distribution of a liquid phase and a
gaseous phase within an enclosed space or a reactor in which the following steps are performed:
a) The liquid phase is introduced into an enclosed space upstream from a distributor plate
comprising a planar plate occupying the entire transverse section of the enclosed space, the tubes
being hollow and open at each of their ends, said tubes being connected to the planar plate and
piercing the latter so as to make possible the circulation of fluids between the upstream and
downstream of said plate and at least one orifice placed on each tube,

b) The gaseous phase is introduced into the enclosed space at the level of the distributor



gaseous phase within an encl osed space or a reactor in whi ch the follow ng
steps are perfornmed: a) The liquid phase is introduced into an encl osed
space upstreamfroma distributor plate conprising a planar plate occupying
the entire transverse section of the enclosed space, the tubes being

hol  ow and open at each of their endsy said tubes being connected to the

pl anar plate and piercing the |latter so as to make possible the
circulation of fluids between the upstream and downstream of said plate
and at | east one orifice placed on each tube, b) The gaseous phase is

i ntrodd&ed into the enclosed space at the level of the distributor 5 plate,
c) The gas Siglor | i u".d 1z hlrgou hputs are regul ated so as to _establish,
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maximum values of the throughput of the gaseous phase énd of the liquid phase during operation
of said enclosed space.

For example, one skilled in the art will adapt at least one of the above structural
characteristics so as to adjust, according to known principles, the value of the gas retention space
and consequently the position of the liquid/gas interface.

This invention notably makes it possible to obtain, at the inlet to the bed of particles or
packing, an intimate mixture of gas and liquid, i.e., an environment composed of a continuous
liquid phase in which the gaseous phase is dispersed in the form of bubbles of very small
diameter.

It further makes possible a homogeneous distribution of the liquid/gas mixture over the
entire cross section of the column, at the inlet to the bed. ‘

Further, this invention makes it possible to resolve the problems of the prior art such as
explained above by efficient control of the fluctuations and of the inherent flatness of the
liquid/gas interface upstream from the distributor plate.

Finally, the proposed system makes possible an increasing flexibility, i.e., operation over



. packing, an intimate m xture of gas and liquid, i.e., an environnent
conposed of a continuous |iquid phase in which the gaseous phase is

di spersed in the formof bubbles of very small dianeter. It further nakes
possi bl e a honbgeneous distribution of the |iquid/gas m xture over the
entire cross section of the colum, at the inlet to the bed. Further, this
i nvention nakes it possible to resolve the problens of the prior art such
as explained above by efficient control of the fluctuations and of the
inherent flatness of the Iliquid/gas interface upstreamfromthe
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enclosed space or column upstream from a fixed catalytic bed and operating with ascending, co-
current liquid/gas flow.
In particular,
— figure 1 relates to the description of an overall unit comprising a reactor according to
the invention in which this distributor plate can typically be used, either upstream from the first
catalytic bed, or between two successive catalytic beds,
— figure 2 illustrates the embodiment of the invention in which the distributor plate is
placed upstream from the first bed, i.e., below the reactor,
— figure 3 illustrates another embodiment in which the distributor plate is placed between
two successive catalytic beds within the reactor.
The system according to this invention makes it possible to distribute and mix a flow of
gas and liquid in a reactor operating with ascending fluid flow. The reaction can require the
presence and the placing in contact of a gas/liquid mixture or of a gas/liquid/solid mixture when
it involves a catalytic reaction. In the latter case, the catalyst can be kept immobile in the reactor

or be kept bubbling by the gas/liquid flow. With reference to figure 1, a distribution system 1

can be installed at the inlet to reactor 2 upstream from a reaction zone and/or between two




. catalytic bed, or between two successive catalytic beds, - figure 2
illustrates the enbodi nent of the invention in which the distributor plate
is placed upstreamfromthe first bed, i.e., below the reactor, - figure 3
illustrates another enbodi ment in which the distributor plate is placed
between two successive catalytic beds within the reactor. The system
according to this invention nmakes it possible to distribute and mx a fl ow
of gas and liquid in a reactor operating with ascending fluid flow. The
reaction can require the presence and the placing in contact of a-
gas/ | TR API&SHr e or of a gas/liquid/solid mxture when it involves a
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hydrogen, residual hydrogen, and vaporized hydrocarbons recovered at the head of the reactor

and reinjected into the reactor at an intermediate level by lines 7, 5, then 8.

Figure 2 illustrates implementation of this distribution plate (or distributor) at the inlet of

a reactor and upstream from a first reaction zone. The distributor consists of a planar plate 20

occupying the entire cross section of the reactor. This plate is connected to vertical tubes 21 that

pierce it, thus making it possible for gaseous and liquid fluids to pass through the distribution

plate. The distribution system thus consists of a series of vertical tubes that pass through a plate

occupying the entire cross section of the reactor. These tubes have a lateral cross section for

passage in the form of one or more orifices 22 that can be of any shape (circular, elliptical, or

any other shape). The number, arrangement, and size of orifices 22 for each tube 21 will be

selected notably according to any technology known to one skilled in the art as a function of the

minimum and maximum operating values of the gaseous throughput so that, no matter the

operating range of gaseous throughput, the loss of pressure to which the gas is subjected when it

passes through orifices 22 causes the formation of a gas retention space 24 under plate 20 and of



andireinjected into the reactor at an internediate |level by lines 7, 5,
then 8. Figure 2 illustrates inplenentation of this distribution plate (or
distributor) at the inlet of a reactor and upstreamfroma first reaction
zone. The distributor consists of a planar plate 20 occupying the entire
cross section of the reactor. This pl@ate is connected to vertical tubes 21
that pierce it, thus making it possible for gaseous and liquid fluids to
pass through the distribution plate. The distribution systemthus consists
of a s%;ie of, verticgl tubes that pass through a plate occupying the
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orifices 22 causes the formation of a gas retention space 24 under plate 20

and ofat&ah wallqefi tlegeeactontaad f atandig booat etle Hewawesd off dastowoade®2106d4nf | ces
22, even below the |owest level of orifices 22. In a nonlimting way, an
ori fi advagtagequslysbesealdedon anmirtightdashiongasaidgkteidd. | Whit 33 dslonissiedhis bey tw i n t he
description, it bei ncg%_understood that said cross sections correspond to the
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| ocated and prevents a ‘possi suriz etenti'on zone 24 due
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the distributor is fed separately by the |i'quid phase and by the gaseous

phas ethrougbpeaf ligelys myrothiced by Sinadda sbrdehi 19Ufigurd D) is Peed demwhdrephdten the
injected at the bottompart of the reactor. Advantageously, and notably in
t he ceael effietredugtion gftthe liquid feedstock, so that the liquid streans are spread homogeneously
over the entire cross section of the reactor at the inlet of the distributor. Of course, any other
equivalent means for spreading the liquid flow will be able to be placed upstream from the
distributor without exceeding the scope of the invention.

The gaseous phase is injected through the lateral wall of the reactor with the help of one
or more tubes whose cross section for exiting gas is located above liquid/gas interface 18 and
preferably above the upper orifice of the lateral cross section for passage of the vertical tubes.
These tubes can, for example, be present in the form of an elbow tube 23, such as shown in
figure 2, or in the form of a perforated horizontal tube 26, to distribute the gas throughput over
the largest cross section, as shown in figure 3. If a wall 33 is installed, tube 23 empties into the
central space delimited by wall 33 and containing traversing tubes 21. The gas then flows
through oriﬁce(s) 22 located on each vertical tube 21 and mixes, inside the latter, with the

ascending liquid flow. According to the invention, liquid/gas interface 18 is always located

below at least one of orifices 22 and always above the lowest level of the tubes. The injection of



t hroughput of liquid is introduced by line 4, a screen 19 (figure 2) is

pl aced downstream fromthe point of introduction of the Iiquid feedstock,
so that the liquid streans are spread honobgeneously over the entire cross
section of the reactor at the inlet of the distributor. O course, any

ot her equival ent neans for spreadi ng the liquid floww Il be able to be
pl aced upstreamfromthe distributof w thout exceeding the scope of the

i nvention. The gaseous phase is injected through the |lateral wall of the
reactor with the help of one or nore tubes whose cross section for exiting
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is no rel ease of gas bubbles at the gas/liquid interface, contrary to the
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to control the respective speeds of the two fluids and to optirm ze the
shear emtiye ofost deetigast theteactby, the liquid to increase the gas/liquid contact

surface area. Internal materials (of the structured packing, netallic foam

type) can Alhlomdgendons distréuitibo of tler madee tréxpiires a minimum density of tubes. The
number of tubes is generally between about 50 and about 1500 tubes/m” and preferably between
about 100 and about 1000 tubes/m®. The tube density generally is selected as a function of the
injection density of the gas/liquid mixture. The liquid passes through the vertical tubes in the
direction of their axis. These vertical tubes have one or more openings or orifices 22 on the
lateral wall intended for the passage of the gas. These lateral openings can preferably be orifices
of circular or elliptical shape or rectangular slits. As described above, the total surface area of
each cross section of passage will generally be calculated so that the loss of pressure to which the
gas is subjected causes the formation of a gas retention zone 24 upstream from these orifices. In
this way, gas/liquid interface 18 will be established below at least one of orifices 22, preventing
the passage of liquid through said orifices. The diameter of the tubes and the dimensions of the
orifices will be calculated so that, for the desired ranges of liquid and gas throughputs, the

gas/liquid interface will be located below the lower level of the cross section of the lateral

passages and above the inlet of the vertical tubes. The diameter of the vertical tubes is most




gas/liquid contact area inside tubes 21. Finally, the systemof this

i nvention nakes it possible sinultaneously to mx the gas and liquid flows
and to distribute them honbgeneously over the entire cross section of the
reactor. A honopgeneous distribution of the mxture requires a m nimum
density of tubes. The nunber of .tubes is generally between about 50 and
about 1500 tubes/n2 and preferabﬂ@ bet ween about 100 and about 1000
tubes/ n2. The tube density generally is selected as a function OL theh ]
injection density of the gas/liquid mxture. The |iquid passes through the
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orifice of the lateral cross sections of passage. This height range

gener Bdrtupbadelieibe irglease by coalescence of gas bubbles and stays approximately horizontal. All
of orifices 22 are thus permanently fed iny by the gas and all of tubes 21 afe permanently fed
only by liquid. The gas will pass through slits or orifices 22 and mix intimately with the liquid,
i.e., in the form of fine droplets dispersed homogeneously in the liquid flow. The injection speed
of the gas will generally be between about 10 cm/s and about 200 m/s and preferably between
about 1 m/s and about 100 m/s. Increasing the speed of the gaseous jet promotes fragmentation
of the bubbles and thus gas/liquid contact. To increase the gas/liquid contact further, internal
parts can be inserted into vertical tubes 21. These internal parts can be structured packing or
metallic foams. Each tube then plays the role of a static mixer. The distribution system thus
makes it possible simultaneously to mix and distribute the gas and liquid flow. Indeed, the entire
liquid flow is in contact with the entire gaseous flow before passing through the reaction zone
downstream from the distributor plate.

Figure 3 gives an example of an embodiment of the distributor plate when the latter is

placed between two successive reaction zones. The distributor consists of a planar plate 20




possible to have a ratio of at |east 3 between the m ni num gas throughput
and the maxi num gas throughput to be distributed. This way, |iquid/gas
interface 18 establishes itself above the lower |evel of vertical tubes
21, which because of this are fed exclusively by liquid in the |ower part.
The separate injection of gas and liquid fluids at the vertical tubes nakes
it possible to control a honogeneouslsupply of liquid and gas to the
tubes. In this way, the gas/liquid interface is not perturbed by the
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the latter 1s placed between two successive reac ion zon
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section of the reactor. This plate has vertical tubes 21 passing through

it t hatatetheouighbpadedtdddorizdiealpalssrgonadotddte chhdyiti iffgas 171 Thidleds cahlR ol | qui d
passes through the wvertical tubes in the direction of their axis. These
verti eedlingugreor aaextrarbit aff hysleagen dbr theerictigs being perfofmakem tA2 remtidh eordeat er al
wal I intended for the passage of the gas. These | ateral openings can be

ori fi dasated dogngtream from ﬂtS’rdlféllﬂPlitﬁt ilaizontabiybe & isdecatedragayealiquid/gasInterfeesor di ng
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| sections for passage and plate 20. This tube is pierced by orifices 27 of any shape (for example
circular, elliptical, rectangular) that are intended to spread the secondary gas in an approximately
homogeneous way over the entirety of gas retention space 24 and thus to promote mixing of the
primary gas coming from the first reaction zone and the secondary gas. To prevent the release of
the primary gas from creating perturbations of gas/liquid interface 18, a gas release system is
added. It consists of an approximately planar plate 29 that occupies a fraction of the cross
section of the reactor and of an annular perforated wall 30 placed on the periphery of planar plate
29. Wall 30 delimits, in the reactor, a central space 31 in which all vertical tubes 21 are located
and a peripheral space 32 in which there are no tubes 21. Plate 29 diverts the gas/liquid flow
coming from the first reaction zone toward peripheral zone 32. In zone 32, all the gas is released
and rejoins gas retention zone 31. The liquid passes through perforated wall 30. The size and
number of orifices of wall 30 are generally calculated so that the speed of the liquid through

these orifices will be at least 10 times less than the ascending speed of the gas bubbles. The




- passage left for the gas are calculated so that, no matter which areas are
used for liquid and gas throughput during operation, gas/liquid interface
18 is located bel ow at | east one of orifices 22 and above the inlet to
vertical tubes 21. The characteristics of the tubes (nunber, height,
dianeter...) are the sane as those cribed in figure 2. Some gas is
injected at the distributor plate thHrough a perforated horizontal tube 26
connect ed to conduit 8 (figure 1). This gas can be a cooling gas or an
extra bi h gen for the reaction being perfornmed in the reaction zone
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of an AR ageording torthelinyantion¥0 pl aced on the periphery of planar plate
29. Val |l 3865 imts, in the reactor, a central ace 31 in which al
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orifices will be at least 10 tinmes |ess than t he ascendi ng Speed of the gas
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techni ques so that, for maximum operating gas and liquid throughputs, the
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way, thepe is no risk of the liquid overflow ng over wall 30 and
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done with the help of a single tube emptying into the gas retention zone thus formed above

orifices 22. Under these conditions, calculations of the volume of retention zone 24, based on
the values of the gas feedstock loss at the orifices and the liquid feedstock loss upon passage
through the plate, make it possible to define a distance between plate 20 and the liquid/gas
interface of 303 mm. Two sensors of the optical probe type show that the liquid/gas interface is
separated under these conditions from plate 20 by a value between 250 mm and 330 mm. An
image of the distribution of the gas ratios is obtained with the aid of a tomographic system with
gamma rays.’ This image, represented in figure 4a, is acquired 1 m downstream from the inlet to
the bed. The range (in shades of grey) goes from black for a zero gas ratio, i.e., practically no
gas in the mixture, to white for a gas ratio near 40% in the gas/liquid mixture. As it can be
established, the distribution of the gas ratio is very homogeneous over the entire cross section of
the column. Figure 4b shows a radial profile of the gas ratio averaged over all the angular

positions.




The follow ng exanples nmake it possible to illustrate the advantages of
this invention, wthout in any way limting its scope. Exanple 1
(according to the invention): A distribution systemaccording to the
invention was tested at the inlet to a colum 400 nmmin dianeter with
ascending liquid and gas flow according to principles described with
reference to figures 1 and 2. The syiéen1is pl aced upstreamfrom a

catal ytic bed. The tube density is 0 tubes/n2. These tubes are 15 mMin
di ameter and 400 mmin height. A single circular orifice 22 wth a
dianeter of 1 nmis |ocated on each tube at a distance of 10 mmfrom plate

20 fo&bg ﬁ%?coOf tpe gas. The liquid streamintroduced at the bottom of
- the reacﬁ%r—rg—gggﬁi%a/nﬂ.s and the gas streamis 0.018kg/n2.s. The gas
i njection the distributor is one Wi th fhe help of a
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make it possible to define a distance between plate 20 and the [iquid/gas
i nt er feecwroThgo@rating chuditisensotie sahe bhithosdf kahplpro yry pestph@wn ifate t he
quuid/%gg interface is separated under these conditions fromplate 20 by
a val g& thredigeibytiosof the gasdraie®@btainedAin thisneage owér thhentiestmisbsdciian obthet he gas
ratios is ob_ainggbmﬁth the aid of a tonobgraphic systemw th gamma rays.
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aver aged over all the angular tion e 2 (comparative) The
devi ce used was the sane as that used in the preceding exanple. The only
di fference




- involves the introduction of gas throughput that is injected upstream from
the plate in the direction of circulation of the fluids, i.e., mxed with
the liquid phase at the lower end of the reactor. The operating conditions
are the sane as those of exanple 1. Figure 5a shows an image of the
distribution of the gas ratio obtainﬁg in this case over the entire cross
section of the reactor. Figure 5b shows the corresponding radial profile
of the gas ratio. As it can be established, a significant portion of the
Cross gction of the bed (about 50% is not irrigated correctly by the gas
flow. ?%H¥%ct, the radial profile of the gas ratio is nuch | ess honogeneous

t han t hat agbtain i i-guration cqrrespondi to this.invention. 14
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distribution systemor distributor plate (1, 9) conprising - a planar plate
(20) destppidigribiienspdtem er diswibatos platd @n9)afoniphisingncl osed space, - hol | ow
tubes (21), open at each of their ends, said tubes being connected to
pl anar pl at & plapamylate ) weeupyingghe énsir¢ erossevectim efshe enchmbesppessi bl e the
circulation o{ flﬁkgzzbetmeen t he upstream and downstream of said plate,

-at |east om@lIWi 10.0pen pheash efths i epde saié@éaeabeimpcpnn@«ﬁtedzmi?xtaup?te( 21),

i i i j qui.d ph 4). bei, | a i ncl osed space
() L REBARA ierd e S Y oo ROGEE 11 dsenlzins eB s GameermherpRRSmG: ng
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(20), at a leve g possible, during operation, the formation of a gas

retention spagg: &r%ﬂiﬂé@@ﬂ)ll&@a%ﬁ?nﬁl?eol)l‘g[e?a@qrah%?eetcﬂ.rtu t(iz of a |iquidfgas

interface (18) | ocated bélow a east one of said orifTices (22) present on
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cl ai niisiribotomplaites(1n§) anddiagk medms of onrodysh@pasedys phase (5) being placed in enclosed

space (2) below planar plate (20), at a level making possible, during operation, the formation of a

gas retention space (24) under plate (20) and the formation of a liquid/gas interface (18) located

below at least one of said orifices (22) present on each tube (21), below the means of introducing

gaseous phase (5) and above the lower end of said tubes (21).

2. Enclosed space or reactor according to claim 1, comprising a distribution system (D
located upstream from the first catalytic bed.

3. Enclosed space or reactor according to claim 2, comprising a means (19) of
distributing the liquid flow over the cross section of the enclosed space, placed upstream from
distribution system (1).

4. Enclosed space or reactor according to one of the preceding claims, further comprising
a distribution system (9) placed between two successive catalytic beds.

5. Enclosed space or reactor according to claim 4, further comprising means of separating
the residual gas coming from the first bed, located upstream from distribution system (9).

6. Enclosed space or reactor according to claim 5, in which said separation means

comprise a plate (29) occupying a fraction of the cross section of the enclosed space and a



| ocated upstream fromthe first catalytic bed. 3. Enclosed space or reactor
according to claim2, conprising a neans (19) of distributing the liquid
fl ow over the cross section of the encl osed space, placed upstream from
distribution system (1). 4. Encl osed space or reactor according to one of
the preceding clains, further conprising a distribution system (9) placed
bet ween two successive catal ytic bedsis5. Encl osed space or reactor
according to claim4, further conprising neans of separating the residual
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at t ache) withdubibBei1 phendcart. said plate (29), said wall (30) delinmting,
in the encl osed space, a central space (31) in which tubes (21) and a
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at | east_ one perforated horizontal tube (26). 8. Encl osed space or reactor
accor dFH{grated hereonsal tehed2pk ecedi ng cl ai ms in which the tube density in a

di stributor, plate . is between about 50 tubes/n2 and about 1500 tubes/nR. 9.
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pl anar plate occupying the entire transverse section of the encl osed space,

the tubes 10. Process of mixing and distributing a liquid phase and a gaseous phase within an
enclosed space or a reactor according to one of claims 1 to 9 in which the following steps are
performed:

a) The liquid phase is introduced into an enclosed space upstream from a distributor plate
comprising a planar plate occupying the entire transverse section of the enclosed space, the tubes
being hollow and open at each of their ends, said tubes being connected to the planar plate and
piercing the latter so as to make possible the circulation of fluids betWeen the upstream and
downstream of said plate and at least one orifice placed on each tube,

b) The gaseous phase is introduced into the enclosed space at the level of the distributor
plate,

¢) The gas and/or liquid throughputs are regulated so as to establish, under the plate, a gas
retention space into which the gaseous phase is introduced, as well as a liquid/gas interface

- located below at least one of said orifices and above the lower end of said tubes,

d) The gas/liquid mixture coming from step c) is introduced into a bed of particles,
possibly catalytic, or a packing bed.

11. Process according to claim 10, in which the throughput of the gaseous phase is

between 5.10"%kg/m?s and 10 kg/m’.s and in which the throughput of the liquid phase is between
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