1 TREATMENT OR HYDROTREATMENT REACTOR W TH A GRANULAR BED AND AN
ESSENTI ALLY LI QUI D PHASE AND AN ESSENTI ALLY GASEQUS PHASE FLOW NG THROUGH
THE BED FI ELD OF THE | NVENTI ON The present invention relates to a reactor
conprising a device for distributing at_ | east one gas phase and at | east
one liquid phase circulating in an ascefdi ng co-current flowin this
reactor. 5 It notably relates to a reactor with such a device arranged-
upstreamfroma reaction zone or .a gas/liquid contact zone that can
consi st of a granUREATMENT BR H§BR¢'EFEABHFNT %ﬂpé‘é'ORp"d%r’-\lﬁR%N@M&BWl c particles.
It nore particularly relates to a reactor intended for treatnment or
hydr ot r eat ment  AND ANfHSGENITIALLE IS RHASE MDD ANSESSENTELAMY IGASEQRSPHASEt  Of
distillates from heavy crudes. 10 BACKGROUND OF THE INVENTION It is widely
known that, in the reactor typetowie aHiov@dTIEded yst bed, it is necessary
to distribute as honogeneously as possible t he gas phase as well as the

| iquid phase. It is al so necessar I’OVI de the nost even and uniform
di stribution possible of these % AELVENTION,) ong the frontal section of
this reactor so as to o tlmze S- 15 liquid contact in 1é?he_r_ea(;tor and to
operate the vari OU&PES é“"(’)‘f‘t’?% atesdq @B FoRPTIERm R A8YiEs tor 1ttt 3tcal

‘mannher. As it is al readx known from docunment US-3, 441,418, this distribution
can be least ane gas phase and at least one liquid phase circulating in an ascending co-current '

flow in this reactor.

5 it notably relates to a reactor with such a device arranged upstream from a
reaction zone or a gas/liquid contact zone that can consist of a granular bed of solid

particles, possibly catalytic particles.

It more particularly relates to a reactor intended for treatment or hydrotreatment

of a fluid feedstock, such as catalytic treatment of distillates from heavy crudes.
10 BACKGROUND OF THE INVENTION

It is widely known that, in the reactor type with a fixed catalyst bed, it is necessary

to distribute as homogeneously as possible the gas phase as well as the liquid phase.

It is also necessary to provide the most even and uniform distribution passible of
these two phéses all along the frontal section of this reactor so as to optimize gas-
15 liguid contact in the reactor and to operate the various zones of this reactor in a

substantially identical manner.

As it is already known from document US-3,441,418, this distribution can be
achieved by a distribution plate equipped with vertical chimneys and perforations
whose purpose is to obtain a subst;‘qntially uniform distribution of the gas phase and of

20 the liguid phase over the entire secti(;h of 2 reactor that is in most cases of cylindrical

shape.




achieved by a distribution plate equipped with vertical chi meys and
perforations whose purpose is to obtain a substantially uniform
distribution of the gas phase and of 20 the |liquid phase over the entire
section of a reactor that is in nost cases of cylindrical shape. 2 This
type of distribution plate also allows to distribute the gas phase through
the perforations of the plate and the |iguid phase through the chi meys.
Patent US-6, 123, 323 describes a distribution device that can be used in an
ascending flowin a reactor supplied with a m xture of liquid and gas. 5
This device is made up of a distribution plate occupying all or part of the
entire section Tofs typreofrdigabwionddate alse plipwys 4o distriprie i epephese Heoughdheand t he
liquid are separated. The gas then flows through orifices distributed over
the entire seoptifaationt of thh@lapd atdehe Mdudd pHasptihcbugh dwschwpgs.at el y t hr ough
vertical chimeys running through the plate and extendi ng bel ow the

| i quid/gas interface or rough fractions of the reactor 10 section that
are not covered BY¥™Y H%%#%’%% Q‘?ff'%berseaagl‘cmb?t'%pﬁﬂcq dhat 38| e ysefli Pheyas and

liquid through a |line located in the bottomof the enclosure, is
t echni cal | 'y i Atcerdngfiongngieactar sirpkied with p mdere esliqyid and 83gonsi der abl e
drawbacks. In fact, operation is not optim zed because the gas is poorly

di d t . ¢ : ' : :
general 1y 11 ses E 4oREe SRR SPRES QBySlude Rt 2GRy oF B oo AT

Interface bel 9l=}\lt\:ltignh%f qhgtrgéc é'lrt hg{ilni lrllgata evo urr]n% Lvﬁgrgﬁ? %h% g'aspgrg)c[ the liquid are

separated, The gas then flows through orifices distributed over the entire section of
the plate. The liquid flows separately through vertical chimneys running through the
plate and extending below the liquid/gas interface or through fractions of the reactor

10  section that are not covered by the plate.

This reactor, which is supplied with gas and liquid through a line located in the
bottom of the enclbsure, is technically interesting but it however involves quite

considerable drawbacks.

In fact, operation is not optimized because the gas is poorly dispersed over the
15  cross-section of the reactor, and a gas column generaliy rises at the centre thereof.
This disturbs the gas-liquid interface below the distribution plate and leads to a poor

gas distribution below the plate.

Furthermore, gas can possibly enter the chimneys in an unwanted manner. In case
of a gas column, this results in a poor gas distribution with the presence of a larger

20  proportion of this gas in the central zone of the plate.

Moreover, the gas disengagement thus creates significant disturbances that can

induce flow pulsations and locally unbalance the gas distribution.



gas distribution below the plate. Furthernore, gas can possibly enter the
chi meys in an unwanted manner. In case of a gas colum, this results in a
poor gas distribution with the presence of a larger 20 proportion of this
gas in the central zone of the plate. Mreover, the gas di sengagenent thus
creates significant disturbances that can induce flow pul sations and

| ocal |y unbal ance the gas distribution. 3 The present invention ains to
overconme the aforenenti oned drawbacks by neans of a catal yst bed reactor
conprising a distribution plate that allows to obtain even distribution of
t he gas phase all along the section of the reactor w thout disturbing the
li qui d phase di 3b% P'Bmg Bientapaims 19 qvarsemetheafoamentiogad drawheds pypeans

di sturbance. 5 SUWARY OF THE | NVENTI ON The present invention therefore

rel ates to a 4freeeatateshbed redsircompdsinge distribetiot plete dhetrpiiavsitngbtain beast one
packed bed, an essentially |liquid phase and an essentially gaseous phase
present in thisthiaitiarf thfe gahiphase alt ilong thaseciepafrtat edcloy withoutdtsasrbiag®e and a
distribution plate with at | east one main chinmmey allow ng circul ati on of

the I'iquid 10igpligheseldimidiontdven hadseatd galidurasterfonainassnage for feeding the
gas phase into said bed, characterized in that the plate al so conprises at

| east one m xed chimey for <circulation of the |iquid phase towards the bed
or for feeding the gas phase i AUNMMARYEPF THEINVERRONY xed chi mey can conpri se
a smal |l er height than the height of the main

The present invention therefore relates to a treatment or hydrotreatment reactor
comprising at least one packed bed, an essentially liquid phase and an essentially
gaseous phase present in the bottom of the reactor and separated by an interface, and
a distribution plate with at least one.main chimney allowing circulation of the liquid

10 phase towards the bed and at least one passage for feeding the gas phase into said
bed, characterized in that the plate also comprises at least one mixed chimney for
circulation of the liquid phase towards the bed or for feeding the gas phase into said

hed.

The mixed chimney can comprise a smaller height than the height of the main

15 chimney and greater than the height of the passage.

The mixed chimney can comprise a cross-sectional area of fiuid flow that is smaller

than the cross-sectional flow area of the main chimney.

The mixed chimney can be a tube open at both ends and its cross-sectional area of

fluid flow can be the diametral section of this tube.

20 The mixed chimney can be a tube open at both ends and its cross-sectional area of

fluid flow can be a restriction of the diametral section of this mixed chimney.

The restriction can be a hollow washer arranged at one end of the mixed chimney.



15 chimey and greater than the height of the passage. The m xed chi mey can
conprise a cross-sectional area of fluid flowthat is snmaller than the
cross-sectional flow area of the main chimey. The m xed chi mey can be a
tube open at both ends and its cross-sectional area of fluid flow can be
the dianetral section of this tube. 20 The m xed chi mmey can be a tube open
at both ends and its cross-sectional area of fluid flow can be a
restriction of the dianetral section of this m xed chimey. The restriction
can be a holl ow washer arranged at one end of the m xed chimey. 4 The
m xed chi mmey can be a tube closed at the | ower end thereof and the cross
sectional flow dre&vst chifney e bt jubesipserbatdhe jawgs end therenfiand the cprsevi ded i n
the peripheral wall of this chimey. The main chi nmey can be housed
coaxi al ly i n sectaiak flpyvoareaed this chardyplaatte anidaafonesodfieeaprevidetd anmier al
di rension than said chimey. A m xed chimey can be arranged between the
mai n chi mey pgaphédpydiadi ehiadtimngoaxi al ly thereto. BRI EF DESCRI PTI ON OF THE
FI GURES Ot her features and advantages of the invention will be clear from
reading the 10 _description hereafter, given by way of non l[imtative
exanpl e, with rdferehicdirnreviae be seusshpeariplhn arofuprevideshirsaidrplate ad ofure 1 is
a partial axial sectional view of a reactor according to the invention

5 greater diametral dimension than said chimney.

A mixed chimney can be arranged between the main chimney and the hole and

coaxially thereto,
BRIEF DESCRIPTION OF THE FIGURES

Other features and advantages of the invention will be clear from reading the
10 description hereafter, given by way of non limitative example, with reference to the

accompanying figures wherein;

- Figure 1 is a partial axial sectional view of a reactor according to the invention
comprising a distribution plate,
- Figure 2 is a large-scale fragmentary view of a variant of the reactor according to the

15  invention,

- Figure 3 is another large-scale fragmentary view of another variant of the reactor

according to the invention, and

- Figure 4 is another large-scale fragmentary view of a third variant of the reactor

according to the invention.



conprising a distribution plate, - Figure 2 is a |arge-scale fragnentary
view of a variant of the reactor according to the 15 invention, - Figure 3
is another |arge-scale fragnentary vi ew of another variant of the reactor
according to the invention, and - Figure 4 is another |arge-scale
fragmentary view of a third variant of the reactor according to the
invention. 5 DETAILED DESCRIPTION In Figure 1, closed reactor 10,
preferably of vertical elongate tubular shape, generally conprises in the
upper part thereof means for supplying products (not shown) allow ng to
format |east one granular bed 12. 5 Wat is referred to as granular bed is
a set of solid particles having t RETAWEEBESE@IPTIQN ai ns whose di nensi ons are of
the order of sone mllinmeters and having advantageously a catalytlc

activity allowing god of rc‘?g?ercrffeta?{o)ﬁb Pr%?eg%?%f Bl Lbeal (GRLRLYSE as vell

as regenerated catdl yst’ ear -t hat ermer a@ ‘or used
above relates_to hhe enc osurﬁs as W@ as th colupn This reactor
conpri ses, i nS%"HE ‘ércggpfﬁes pd f)d‘lpf’?fn‘?aitll eb‘i‘%f‘ée@aﬁvgf SYPPYRE RiRH RN Yone

t hereof, a I|ne 16 delivering a supply m xture 18 (or feedstock) of a gas
phase and of ghown) Q{@wgﬁﬁégr@ at least one granular bed 12,

5 What is referred to as gfanular bed is a set of solid particles having the shape of
grains whose dimensions are of the order of some millimeters and having
advantageously a catalytic activity allowing to form a catalyst bed made up of fresh

catalyst as well as regenerated catalyst.

Similarly, it is clear that the term reactor used above relates to the enclosures as

10  well as the columns.

This reactor comprises, in the area of its bottom 14, preferably in the median zone

thereof, a line 16 delivering a supply mixture 18 {or feedstock) of a gas phase and of a
liquid phase.

Advantageously, the gas phase comprises a mixture containing pure hydrogen, or a

15 mixture containing pure hydrogen, as well as residual hydrogen and vaporized

hydrocarbons, whereas the liquid phase essentially comprises hydrocarbons.

The supply mixture can possibly comprise other phases such as water with air or

oxygen, one or more hydrocarbons with air or oxygen.

The granular bed is delimited in the lower part of this reactor by a transverse
20 perforated plate 20 arranged at a distance from bottom 14 of the reactor, which
extends up to peripheral wall 22 thereof and whose purpose is explained in the

description hereafter.



Advant ageously, the gas phase conprises a m xture containing pure hydrogen,
or-a 15 m xture containing pure hydrogen, as well as residual hydrogen and
vapori zed hydrocarbons, whereas the |iquid phase essentially conprises
hydr ocarbons. The supply m xture can possibly conprise other phases such as
water with air or oxygen, one or nore hydrocarbons with air or oxygen. The
granular bed is delimted in the lower part of this reactor by a transverse
20 perforated plate 20 arranged at a distance frombottom 14 of the reactor,
which extends up to peripheral wall 22 thereof and whose purpose is
explained in the description hereafter. 6 As it is widely known, such a
react or all ows disdtis vlratyi konwanichra xdanigr alfowa distrivesion efd gasgafd soéam 6fqui d i n
this reactor operating under ascending flow conditions. In order to obtain

the desired cgisahybfiGuidiaehit RActol bpdritin MHSrREEASIHA YW o AGINs QY Brd@r to
gas/liquid/solid reaction contact. The catal yst of the granular bed is

therefore kep$bta.m@maésﬁea RatbiDc reéctroﬁ%ﬂs%umec%s& .ﬁo SO e at %?/l:@l}‘d/%%ﬁ delimte

gas/liquid fl As can be seen in Figure 1 ribution ate

granul ar bed 12 whi b [r.a d do ronlde iver ne 16 and
bottom 14 of TRAET ecgg o6t erh E‘?tgys" ‘ Ergrr‘l% Stfeg Tpphesetaie ieR B'"B?%‘e 8ccupy| ng
ctor B& ﬁ its perlpheral wall 22. 10 This
T

the entire section of th S
plate 24 c%nprreF@%'smét'f'rﬁﬁ Iptsd by theyge @& 26, 28, 30 provided therethrough.

Hol es 26 receive, in a tight manner, vertical hollow tubes 32 open at both
ends, - As can be seen in Figure 1, distribution plate 20 delimits granular bed 12 while

being arranged downstream from delivery line 16 and bottom 14 of the reactor.

This plate consists of a plane plate 24 occupying the entire section of the reactor

up to its peripheral wall 22.

10 - This plate 24 comprises a multiplicity of holes 26, 28, 30 provided therethrough.
Holes 26 receive, in a tight manner, vertical hollow tubes 32 open at both ends, -
referred to in the description hereafter as “main chimney”-, and intended to be
traversed by the essentially liquid phase L of the supply mixture. Holes 28 are intended
to receive, in a tight manner, vertical hollow tubes 34 also open at both ends, referred

15 to as “mixed chimney”. These mixed chimneys are traversed by either the essentially
liquid phase L of the supply mixture or by the essentially gaseous phase G of the supply
mixture. Holes 30 of plate 24 come as they are, preferably without hollow tubes, and

they form passages traversed by the essentially gaseous phase G of the mixture.

The distribution plate thus consists of a series of main chimneys 32, of mixed

20  chimneys 34 and of passages 30,

This plate thus allows communication of the gaseous and liquid fluids from the

reactor bottom to the granular bed.



referred to in the description hereafter as "main chimey”-, and intended to
be traversed by the essentially liquid phase L of the supply m xture. Holes
28 are intended to receive, in a tight manner, vertical hollow tubes 34

al so open at both ends, referred 15 to as "mi xed chi mey". These m xed
chimeys are traversed by either the essentially liquid phase L of the
supply m xture or by the essentially gaseous phase G of the supply m xture.
Hol es 30 of plate 24 cone as they are, preferably w thout hollow tubes, and
they form passages traversed by the essentially gaseous phase G of the

m xture. The distribution plate thus consists of a series of main chimeys
32, of mixed 20shibgighys sumaindchimneyaSede@eease. thathjasialpheighd W hefsmiatd ows
comuni cation of the gaseous and liquid fluids fromthe reactor bottomto

t he granul ar bedney? 34 xhigh itdeffiigdreatet thin thaibpigletf pnayses 38, wiscigieeainenzed han
axial height H of m xed chimeys 34, which itself is greater than the

hei ght of passapesickd@ss BT fidte DErHRIHeY 1SR H\rd Forkiabcld BeeGeck thd loRbah& 24.

Hei ghts H and H are considered between the |ower face of plate 24 and the

open | ower engs ﬁﬂﬁ‘é‘rﬁ dhB8hd J);Ha'nqcn]vé' énﬂtﬁh@%@(ﬁwdr:?ﬁ%&?éey eypegﬂcwegxkbzltheS mai n

chimey and of the m xed ch |rmey The cross-sectional flow are of main

chi meys 33 c%[rrlls Qnenreegndg’gég Qédchum referably greater than the .
cross- sect  ondl rea moxed ¢ hi meys 34 and than cross-sectional

fl ow area 53 of passages 30. Advant ageously, cross-sectional areas S2 and
53 are equal to ThBareRaebhhalbitw bhaysicemmbie dhidit 8af caiderdbibivg, sl | er
t han

preferably greater than the cross-sectional flow area 52 of mixed chimneys 34 and

than cross-sectional flow area 53 of passages 30, Advantageously, cross-sectional areas

S2 and S3 are equal to one another but they can be different while being smaller than

10  cross-sectional area S1,

Here, cross-sectional areas 51 to 53 correspond to the open cross-sectional areas
through which the fluid {gas or liquid) circulates towards bed 12. Cross-sectional areas
S1 and 52 are considered at the level of the inner diametral sections of the tubes
forming the main 32 and mixed 34 chimneys, and cross-sectional area S3 corresponds

15  to the diametral section of passages 30.

Of course, the passages, the chimneys and the holes provided with these chimneys
can have sectional geometries of any shape, identical or different from one another, of
circular, elliptic, or any shape.

Similarly, the number, the layout and the size of chimneys 32, 34 and of passages

20 30 on plate 24 are selected according to any technique known to the person skilled in
the art depending on the desired minimum and maximum operating values of the gas

flow rate.



10 cross-sectional area Si. Here, cross-sectional areas S1 to S3 correspond
to the open cross-sectional areas through which the fluid (gas or |iquid)
circulates towards bed 12. Cross-sectional areas Si and 52 are considered
at the level of the inner dianetral sections of the tubes formng the main
32 and m xed 34 chi meys, and cross-sectional area S3 corresponds 15 to the
di anetral section of passages 30. O cougse, the passages, the chi meys and
t he hol es provided with these chimeys can have sectional geonetries of any
shape, identical or different fromone another, of circular, elliptic, or
any shape. Simlarly, the nunber, the |layout and the size of chimeys 32, 34
and of passages Mo® Becizly, ptratayentheagae flowl bt erkratingordiadghis chand alfcechni que
known to the person skilled in the art depending on the desired m ni mum and
maxi mum oper afdrmgtiaredfugas ofertidad 3¢ d8lowlpl2a8\20 aideof aSiquilEaeingdreee sloystedrhat ever
the gas flow rate operating range, this should allow formati on of a gas

over head 36 bglowsid alvEr #8s 8MFaiREniRntYs@Wi d/ gas interface 38 |ocated above
the | ower ends of main chimeys 32. Preferably, as shown by way of exanple

in Figure 1, main chimeys 32 are 5 traversed by liquid phase L of the

m xture and t he Asefreallyclad ihewrs by anavvef| examslepasEgges!, 8On chiynnges3phese G of
this mxture. The |lower ends of nmain chimeys 32 are therefore plunged in
supply m x$ ur gavkeBsed dpliquid pbbsk h obibe moxturkdnd thetrhieed ehabas, aandl bhgassigaer

30, by gas phase G of this mixture. The lower ends of main chimneys 32 are therefore
plunged in supply mixture 18 contained in bottom 14 of the reactor and the upper

ends of these chimneys communicate with granular bed 12,

Similarly, the lower ends of mixed chimneys 34 end into gas overhead 36 whereas

10  their upper ends communicate with granular bed 12.
Passages 30 allow to communicate gas overhead 36 with granular bed 12.

Advantageously, as it is already known, it is passible to provide a space between

plate 20 and a grate supporting the granular bed.

This allows to limit the pressure drop of the plate in cases where the liquid and/or

15  gas phases circulate at high velocities.

The terms “greater than” and “smaller than” used in the present description

should be considered in connection with the diagram of the reactor as iustrated in
Figure 1.

During operation of this reactor, the supply mixture is fed into bottom 14 of the

20  reactor through line 16. As this mixture ascends towards distribution plate 20, the gas

phase contained therein is disengaged from the mixture. This disengaged gas phase



ends of these chi meys conmunicate wth granular bed 12. Simlarly, the

| ower ends of m xed chimeys 34 end into gas overhead 36 whereas 10 their
upper ends comuni cate with granul ar bed 12. Passages 30 allow to

conmmuni cate gas overhead 36 with granul ar bed 12. Advantageously, as it is
al ready known, it is possible to provide a space between plate 20 and a
grate supporting the granular bed. This @llows to limt the pressure drop of
the plate in cases where the liquid and/or 15 gas phases circul ate at high
velocities. The terns "greater than” and "snmaller than" used in the present
description should be considered in connection with the diagramof the

reactor as il jaisigfat Rtbeiow plite QUERd formbeHsiongrheIeR G g8d/lidu nterf@addgor, the
supply mxture is fed into bottom 14 of the 20 reactor through Iine 16. As

this mxture Qéggmlstggwe%agbﬁé{hbg%a'sﬁﬁ n%@bﬁas@%m HEs ﬁ/mlﬁtgﬁese cont ai ned

therein is disengaged Tromthe mxture. Thi's |sengaged se 9 gets as
far as below plate 20 and forns gas overhead 36, with a gas/lqu|d interface
38 between thi @fgasse)‘aealr@ddmnﬂbrtehebmWssmhéaiddlﬁirdwﬂhﬁ[em the wrsstilee suppl y
m xture. O course, as already nentioned above, gas overhead 36 results from
t he pressure ddpaghigelibe\tiedvddipud emiet bodifascdge MRy raffbep) ATS@RERRs fdose
nunber, dinmensions and - 5 configurations are so determned that interface 38

is | ocat eds a@onh&‘tﬁﬁt’tor@taﬂéfs% debe?mlrRUR a1 §EIE2cO B3 TR ANt BRSY Sbodd uRNslvdre! ow t he
| ower ends of the m xed chi meys and, at
ends of main chimneys 32 and below the lower ends of the mixed chimneys and, at

worst, above the lower ends of the mixed chimneys without reaching the lower face of

piate 20.

Thus, in the configuration of Figure 1, degassed liquid phase L flows through main
10  chimneys 32 and ends in bed 12, while disengaged gas phase G of overhead 36
circulates both through mixed chimneys 34 and passages 30 prior to ending also in bed

12.

These liquid and gas phases that have been advantageously distributed in a
homogeneous manner all along plate 20 flow through the bed in an ascending motion
15 to achieve the desired chemical reaction and eventually leave it through any means

known to the person skilled in the art.

Of course, in the reactor configuration where interface 38 is located above .the
lower ends of mixed chimneys 34, the gas phase of overhead 36 only flows through
passages 30 whereas the degassed liquid phase flows both through main chimneys 32

20 and mixed chimneys 34 prior to ending in bed 12.

This plate thus allows higher flexibility of use in terms of gas and liquid flow rates

due to the presence of two chimney types.



wor st, above the | ower ends of the m xed chi meys w thout reaching the | ower
face of plate 20. Thus, in the configuration of Figure 1, degassed liquid
phase L flows through main 10 chimeys 32 and ends in bed 12, while

di sengaged gas phase G of overhead 36 circulates both through m xed

chi meys 34 and passages 30 prior to ending also in bed 12. These liquid
and gas phases that have been advantageogsly distributed in a honbgeneous
manner all along plate 20 flow through the bed in an ascending notion 15 to
achi eve the desired chem cal reaction and eventually leave it through any
means known to the person skilled in the art. O course, in the reactor
configurati on wharteindrerthapet88iows tb arat thd redzereocinbectndseoveyuireness bf m xed
chi meys 34, the gas phase of overhead 36 only flows through passages 30
wher eas the degaseathelghittidn@Base flows both through nmain chi meys 32 20
and m xed chimeys 34 prior to ending in bed 12. This plate thus allows
higher flexibility of use in terns of gas and liquid flowrates due to the
presence of two Rehidfmdlis reastos makes itmepsdiie ihbees largs auphentad gag fisulstiero neet
the reactor conpactness requirenents by using | ow height chi meys. Besides,
this reactor nhheds inbtaplysdiebltie gao flow eata ink@pgps, whilklpeaveatinggascazies@udeat i on
channel s, notably when the gas flow rate increases, while preventing gas

coal escence. . . I . . . ,
5 The variant of Figure 2 is different from Figure 1 in that mixed chimneys 34’

comprise a diametral section that is identical to that of the main chimneys and have a
cross-sectional flow area 52 that is smaller than cross-sectional flow area S1 of main

chimneys 32.

This smaller cross-sectional flow area is obtained by means of a restriction 40

10 carried by mixed chimneys 34’. Advantageously, this section restriction consists of a
preferably centrally hollow washer whose outside diameter merges with the inside
diameter of the tube forming the chimney and whose inside diameter allows to define

cross-sectional flow area 52,

Preferably, this restriction is located at one or the other of the ends of the mixed
15  chimneys, but it can also be located at any point between the two ends of these

chimneys.

in the variant of Figure 3, the lower ends of mixed chimneys 34” in the direction of

the reactor bottom are closed whereas the upper ends stilt communicate with granular

bed 12. To provide communication of gas overhead 36 with bed 12, the peripheral wall

20  of the mixed chimneys is provided with at least one orifice 42. This orifice, which is
circular here, comprises a cross-sectional flow area 52 whose extent corresponds to

that of Figures 1 or 2,



5 The variant of Figure 2 is different fromFigure 1 in that m xed chi meys
34" conprise a dianetral section that is identical to that of the main

chi mmeys and have a cross-sectional flow area 52 that is smaller than
cross-sectional flow area 51 of main chimeys 32. This smaller
cross-sectional flow area is obtained by neans of a restriction 40 10
carried by m xed chimeys 34'. Advantagequsly, this section restriction
consists of a preferably centrally holl ow washer whose outside di aneter
nmerges with the inside dianmeter of the tube form ng the chi mey and whose
inside dianeter allows to define cross-sectional flow area S2. Preferably,
“this restrictiontisshbsobedughl thi$ orifive, witost favest print detertmives emtizhofowehicari xed 15
chi mmeys, but it can also be |ocated at any point between the two ends of

these chi meys platen24 ke WaightaRt oOthidLigMAE), hattthe gho WRiseestds ereadriax ed
chimeys 34" in the direction of the reactor bottom are cl osed whereas the

upper ends stHnlods;&mwaimroa,mgtmug{mbﬁa-nmnégggzs;ﬁengg.gwﬁﬁ? communi cati on

of gas overhead 36 with bed 1 t he peri pher wa e m xed chi meys
is provided with at |east one orifice 42. This orifice, which is «circular
here, conprises Gf wnsest waltiplidmal ofifienddpeags? civdvosereatidigmneqertrtesiponds to
that of Figures 1 or 2. | I, 11 It is thus through this orifice, whose

| owest poi At delkeEron anasy, wnk bbite tHeosRér, bAGRL a combination of these two orifice

layouts, can be provided.

Similarly, the orifice can be of different shape than the circular shape, such as

slots.

in the variant of Figure 4, plate 24 is provided with holes 44, preferably circular,
10 coaxially housing both the main chimneys and the mixed chimneys, and forming the

aforementioned passages.

As can be seen in this figure, main chimneys 46 and mixed chimneys 48 are haused

coaxially one in the other while being arranged coaxially to holes 44. These holes 44
therefore have a greater radial dimension than the radial dimension of mixed

15 chimneys 48, which themselves have a greater radial dimension than main chimneys

46.

Similarly, height H of the main chimneys is greater than height H’' of the mixed

chimneys, which is itself greater than the height of holes 44, merging here with

thickness E of plate 24.

20 Advantageously, the upper ends of the main and mixed chimneys are housed in
hole 44 with their upper ends arranged in the same horizontal plane, as is more clearly

visible in Figure 4.



of plate 24 the height H of this chimey, that the gas phase of overhead 36
is introduced prior to flow ng through m xed chi meys 34 and ending in bed
12. O course, a multiplicity of orifices 42 arranged circunferentially, one
next to the 5 other, or axially, one above the other, or with a conbination
of these two orifice layouts, can be provided. Simlarly, the orifice can
be of different shape than the circularlghape, such as slots. In the
variant of Figure 4, plate 24 is provided with holes 44, preferably
circular, 10 coaxially housing both the main chimeys and the m xed

chi meys, and form ng the aforenentioned passages. As can be seen in this

figure, main chioraeyse, 46 parcbnnsiineslinahie B eyscohSdarmy hdaesionsaxieablyy one in
the other while being arranged coaxially to holes 44. These hol es 44

therefore havg fe gfrRat 8fimhadiaAl ofinEROR] K, £slﬂﬁs?e§:§ﬁ?plé,g§ﬂiﬁ!bra%mg|@a of m xed

15 chi meys 48, which thensel ves have a greater radi di rension than main

chimeys 46., Siml arl hei H t he in chimmeys is greater than

el gnt bt of 1t Bectunen Bab e kit SPoeme B e BREY Bhtther ght o
hol es 44, nerging here wt t hi ckness E of plate 24. 20 Advant ageously, the
upper ends of THRECHIBNEY: éﬂﬂghﬁ%éﬁeﬁm W@%beé‘ﬂgenﬁgﬁg*étﬁr PSIIPPERY Bt AN 1 ¢ hei r
upper ends arranged in the sanme horizontal plane, as is nore clearly

visible i Fi @\m@ey@pd the inner periphery of hole 44.

In this configuration, cross-sectional flow area S1 corresponds to the diametral
section of the main chimney, cross-sectional flow area S2 corresponds to the
transverse areal extent between the outer periphery of the main chimney and the
inner periphery of the mixed chimney, and cross-sectional flow area S3 corresponds to

10 the transverse areal extent between the outer periphery of the mixed chimney and the

periphery of hole 44.

As mentioned above in connection with Figures 1 to 3, flow area S1 is greater than

flow area 52, which is itself greater than or equal to flow area S3.

Thus, the lower ends of main chimneys 46 are plunged in the degassed liquid

15  phase and the upper ends open into granular bed 12, thus allowing the liquid phase to
flow towards this granular bed. Flow section S2 between the main chimneys and the
mixed chimneys, as well as flow section S3 between the mixed chimneys and holes 44,

allow the gas phase to circulate and to flow from gas overhead 36 to bed 12.

The present invention is not limited to the embodiment examples described, and it

20 encompasses any variant and equivalent.

Notably, in replacement of the supply mixture as described above, it is possible to

consider feeding liquid phase L into the bottom of the reactor through a first supply



12 O course, the person skilled in the art can consider any neans all ow ng
assenbly of the various chi meys and of the hole, such as, for exanple,
radi al braces 50 wel ded between the outer periphery of the main chimey and
t he inner periphery of the mxed chimey, as well as braces 52 wel ded

bet ween the outer periphery of the mxed 5 chimey and the inner periphery
of hole 44. In this configuration, crossisectional flow area S1 corresponds
to the dianetral section of the main chinmmey, cross-sectional flow area S2
corresponds to the transverse areal extent between the outer periphery of
the main chimey and the inner periphery of the m xed chi mey, and
Cross-sect i onateahs awl iajeeting5ds pbase Estpabavd thetdistltitivh elate tomeugb egethar waply ext ent
bet ween the outer periphery of the m xed chimey and the periphery of hole
44. As nenti onednaddaw o trdateApaeeleriaad whd Niduiddgls @ferdfack0 3, flow area Sl is
greater than flow area 52, which is itself greater than or equal to flow
area S3. Thus, the | ower ends of main chimeys 46 are plunged in the
degassed liquid 15 phase and the upper ends open into granular bed 12, thus
allowing the liquid phase to flow towards this granular bed. Flow section
S2 between the main chimeys and the m xed chi meys, as well as flow
section S3 between the m xed chi meys and holes 44, allow the gas phase to
circulate and to flow fromgas overhead 36 to bed 12. The present invention
is not limted to the enbodi nent exanpl es described, and it 20 enconpasses
any variant and equival ent.



Not ably, in replacenment of the supply m xture as descri bed above, it is
possible to consider feeding liquid phase L into the bottom of the reactor
through a first supply 13 nmeans and injecting gas phase G bel ow t he
distribution plate through another supply neans so as to create a gas
overhead and a liquid/gas interface. 14 CLAIMS 1) A treatnent or
hydrotreatment reactor conprising at |east one packed bed (12), an
essentially |liquid phase (L) and an essentially gaseous phase (G present
in the bottomof the reactor and separated by an interface (38), a
distribution 5 plate (20) with at | east one main chimey (32) allow ng
circulation of the liquid phase (L) towards the bed and at | east one passage
(30) for feeding the gas phase (G inftMaid bed, characterized in that
plate (20) al so conprises at |east one m xed chlnney (34) for circulation
of the liquid phase towards the bed or for feeding the gas phase into said

bed. 10 2) A treatireRbintdnt W@Q%fr@ﬁﬁ%ﬁpka&@@%@ﬁnsﬁ% aﬁllédsfrgﬁle bﬁ:l[l(gd 9%“ ( H'

characterized in that mxed chimey (34) conprises a snal el g

than the height ( O‘fan Fl!lﬁlhcluw eg(?)zz?nd%ngfsgrrrt?aﬂt ?gseéuhs?haﬁ QE){,{@%&!&N (E) of

passage (30). 3) A fea eat nent I ea I'h claiml

or 2, characterized  in that xed chi me ses a Cross-sectiona
area of fluid flow (@fottonsof W&tre"’lcg"@ﬁ‘éls‘?%ﬁ([ %\Vna"t'ﬂ rfareols8l adistibyien 1 ow

area (Si) of mai n chi mey 32%
plate (20} with at least one main chimney (32) allowing circulation of the liquid

phase (L) towards the bed and at least one passage (30) for feeding the gas
phase (G} into said bed, characterized in that plate (20) also comprises at least
one mixed chimney (34} for circulation of the liquid phase towards the bed or

for feeding the gas phase into said bed.

10 2) A treatment or hydrotreatment reactor as claimed in claim 1, characterized in
that mixed chimney (34) comprises a smaller height {H’) than the height (H} of

main chimney (32) and greater than the height (E) of passage (30).

3] Atreatment or hydrotreatment reactor as claimed in claim 1 or 2, characterized
in that mixed chimney {34) comprises a cross-sectional area of fluid flow {52)

15 that is smalier than the cross-sectional flow area ($1) of main chimney {32).

4) A treatment or hydrotreatment reactor as claimed in claim 3, characterized in
that mixed chimney (34} is a tube open at both ends and its cross-sectional

area of fluid flow (52) is the diametral section of this tube.

5) A treatment or hydrotreatment reactor as claimed in claim 3, characterized in

20 that mixed chimney {34) is a tube open at both ends and its cross-sectional



4) A treatnent or hydrotreatnent reactor as clainmed in claim3,
characterized in that m xed chimey (34) is a tube open at both ends and
its cross-sectional area of fluid flow (S2) is the dianmetral section of
this tube. 5) A treatnent or hydrotreatnent reactor as clained in claimS3,
characterized in 20 that m xed chimey (34) is a tube open at both ends and
its cross-sectional 15 area of fluid flwvsw (52) is a restriction (40) of the
di anetral section of this mxed chimey. 6) A treatnent or hydrotreatnent
reactor as clainmed in claim5, characterized in that the restrictionis a
hol | ow washer (40) arranged at one end of mxed 5 chimey (34). 7) A

treat ment or hydr creeefifiwchiiow Sakic arestricties @Wohefdhe diametpiregionefithianiet i zed i n
that the m xed chimey is a tube closed at the | ower end thereof and the
cross- sectional fdhowneyrea (52) of the m xed chimey is at |east one orifice
(42) provided in the peripheral wall of this chimey. 10 8) A treatnent or
hydrotreat ment reactor as clained in claim1 to 3, _ct"a,ract rized in that

mai n chi mey (4 reqip\caber gteatsrt rercter pofmed 4y ciirbyicaacteed i d  pl ate
and of greater dianetral dinension than said chimey. 9) A treatnment or

hydr ot r eat ment r edf#fothea@stEicdamisch hellow washes {40k REpRged a3t rededrof it a mi xed
chimey (48) is arranged between main chimey (46) and hole 15 (44), and
coaxi al |y ther et o.chimney (34).

7) A treatment or hydrotreatment reactor as claimed in claim 3, characterized in
that the mixed chimney is a tube closed at the lower end thereof and the cross-
sectional flow area (S2) of the mixed chimney is at least one orifice (42)

provided in the peripheral wall of this chimney.

10 8} Atreatment or hydrotreatment reactor as claimed in claim 1 to 3, characterized
in that main chimney (46) is housed coaxially in a hole {44) provided in said

plate and of greater diametral dimension than said chimney.

9} A treatment or hydrotreatment reactor as claimed in claim 8, characterized in
that a mixed chimney (48} is arranged between main chimney {46} and hole

15 {(44), and coaxially thereto,




