1 PREDI STRI BUTI ON FI LTER PLATE W TH OVERFLOW TUBE FOR A FI XED- BED REACTOR
W TH DESCENDI NG GAS/ LI QUI D CO- CURRENT FLOW Field of the invention 5 The
invention relates to the field of distributor plates intended to supply
chem cal reactors operating in gas agd | i quid co-current downfl ow node
with gas and |iquid. Such reactors are encountered in the refining field,
nore particularly in reactions for the selective hydrogenation of various
oil cuts, and nore generally in hydrotreatnments which require streans of
hydr ogen under high pressure and operate with heavy liquid feeds which 10
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cases, the’'lI'Tquid feed contains 1 npurities whic eposited on the
cat al yti c FDRED-BES REAGTORWITH DES CENIENG tGveSLIQIF I CO-GURRENAe of t hat
catal ytic bed. Plugging liquid feed% tch may be cited include m xtures of
hydr ocarbons containing 3 to 50 ca atons, preferably 5 to 30 carbon
atons, and possibly containing a 15 non-negligible proportion of
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plate or filtering pre-distributor. 25 The distrjbutor plate | ocated
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compounds being up to 90% by weight in the feed.
A representative example of feeds with which the present invention is concemed
'_which may be cited. is pyrolysis gasoline, “pyrolysis” indicating a thermal cracking process
20  which is known to the skilled person.
The present invention can both limit the deposition of plugging particles within the
catalytic bed and regulate the flow of liguid amiving on the distributor plate located
downstream of the present device. For this reason, the present device is described as a pre-
distribution filtration plate or filtering pre-distributor.
25 The distributor plate located downstream of the present pre-distributor is a distributor
plate comprising vents which mix the gas and liquid, and has a minimum liquid level. As an
example, such a downstream distributor plate may be analogous to that described in the
French patent application filed with number: FR-2 889 973.
VThe pre-distributor described in the present invention enhances the capacity of the
30  reactor to operate with plugging liquid feeds and guarantees a homogeneous supply of liquid

for the downstream distributor plate {which will hereinafter be termed the “downstream

plate”, for simplicity).



plate”, for sinplicity). 2 Wen an obstruction occurs in a catalytic bed,
the pressure drop of flow across the reactor is quickly observed to

i ncrease. The pressure drop may becone such that it obliges the operator to
stop the reactor and replace part or all of the catalyst, which clearly
causes a reduction considerable in thé process 5 cycle tine. An
obstruction in a part of a catalytic bed may be due to a nunber of

mechani sms. Directly, the presence of particles in the feed stream may
cause an obstruction by depositing said particles in the catalytic bed,
having the effect of reducing the void fraction of the catalytic bed. 10
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Such preferential pathways are extremely prejudicial from a hydrodynamic viewpoint
as they severely disturb the homogeneity of the flow of phases in the bed and may result in
heterogeneities as regards the progress of the chemical reaction and from a thermal viewpoint.
20 The present invention can reduce the probability of such phenomena arising. When
they occur, it can increase the operating time of the reactor before blockage necessitates a
stoppage.
Examination of the prior art
Patents US-4 313 908 and EP-0 050 505-B1 describe devices which can reduce the
25  pressure drop produced in the catalytic bed and minimize its increase by deflecting part of the
flow through tubes. A series of tubes forming a short circuit pass through the catalytic bed.
The inlet for said tubes is located downstream of a distributor plate and the outlet from said
tubes opens above the inlet to the catalytic bed at different levels. The system can thus
independently deflect flows of gas and liquid provided that a level of liquid is established
30  upstream of the bed. The device described in the cited patents cannot control the ratio

between the deflected liquid and gas streams in the tubes comprising said system. The gas is



between the deflected liquid and gas streans in the tubes conprising said
system The gas is 3 deflected fromthe tinme the reactor starts operating
and the liquid is only deflected when a sufficient liquid level is

est abl i shed above the bed due to fouli,ng. Further, at the outlet fromthe
devi ces described in the two cited patents, there is no fluid distribution
effect, which necessitates placing a distributor plate or an equival ent
system 5 downstream of the device. In the case of the present invention, a
portion of the distribution function is incorporated into the filtration
systemto forma single device, even if the present device is coupled with
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by itsel fntegrddéd. ef description of the figures Figure 1 shows a diagramof a
pre-distribution filtration plate of the invention, said plate being
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The device described in the present invention is coupled with a distributor plate

located downstream and has the effect of protecting it from any sudden irregularities in the
20  flow of liquid.

It can be used to carry out a first filtration of the feed which may be completed at the
distributor plate when the latter is provided with filiration elements, as is the case with the
plate described in French patent applicat_ion FR-A-2 889 973. However, the present device
may be coupled with a downstream distributor plate not comprising a feed filtration element,

25  in which case the device of the present invention provides the filtration function by itself.
Brief description of the figures

Figure 1 shows a diagram of a pre-distribution filtration plate of the invention, said
plate being placed upstream of a distributor plate as described in patent application FR-2 889
973;

30 Figure 2 shows an overall view of a reactor provided with a pre-distribution plate of

the invention followed by a downsiream distribution plate, thus also downstream of the



the invention followed by a downstreamdi stribution plate, thus also
downstream of the 4 catalytic bed per se, the gas and liquid feed fl ow ng
in co-current downflow node along the catalytic bed; Figure 3 used in the
conparative exanple represents the change with tine of the pressure drop
taken between two points in the catalytic bed with and w thout the device
of the 5 invention. Brief description of the invention The device
described in the present invention can trap plugging particles contained in
the liquid flow constituting the liquid feed of a reactor operating in gas
and liquid co-current downflow node, by neans of a pre-distribution plate
conpri si i t i i | so
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phase _of the downstream di stributor plate such that if there is a severe
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due to ttmﬁef\dafwahbmnftaémmﬁanuat ed at the downstream distributor pl ate.

Thus, th d dual . f t f filtrat
"ogul ati on’ of TEREEGUTARL b PRt RERIO T Pttt ooy

di stri butth®hquad ﬂ@ﬁ&oxﬁﬂﬁhxhg qwud;uﬁu faaieofa 1BR} D lop@atirtg mrgas 20 1ofuid Recuregiui d
flows throughthe OI’IfIC prowd@ﬂ he base. of .Bre di stribution

pl at e andloPRECY 196 by RReRHH G REHIGERMLBAIT foOmPring tﬁtlﬁ f¥4BYver the whol e
sectijgn of th@hi@'i)fé‘(ﬁétﬁﬁdﬂohlﬁldt@ﬂ a1salpadvﬁ1ed Mahet it hemby, tertilee tld:&:Mdsﬁl@wOf t he
present invention can be defined as a Iatevﬂn%ﬁaflltratlon and

pre- di st ripsuiish ipfubgayially yesied thnlewar enddfi Keated gkt dBlPsnige® e suppl y

for a Z%O%Maaﬁtdiﬁlﬂu&%ta@éppﬁeﬁ Al 2 diflarB@Di AMéks Hal DO mME) adpreRAbIydownf | ow
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Thus, the present device provides a dual function of filtration and regulation of the
liquid flow. Further, it contributes to good distribution of gas and liquid since a major portion
20  of the liquid flows through the orifices provided on the base of the pre-distribution plate and
the gas flows through vents regularly distributed over the whole section of the pre-distribution
plate.

More precisely, the device of the present invention can be defined as a plate for
filtration and pre-distribution of a gas phase and a liquid phase constituting the supply for a
25  catalytic reactor operating in gas and liquid co-current downflow mode, the liquid phase being
charged with plugging particles, said pre-distribution plate being located upstream of a

distributor plate, termed the “downstream” distributor plate 10, and being constituted by:
e a plate 1 perforated with orifices 7 with diameter dO, which is substantially
horizontal and integral with the walls of the reactor, on which substantially
30 vertical vents 3 are fixed which are open at their upper end to admit gas, and at
their lower end to evacuate said gas, said plate supporting a filtration bed 2

surrounding the vents 3;



their lower end to evacuate said gas, said plate supporting a filtration
bed 2 surrounding the vents 3; 5 (r) at |east one tube 4 terned an
overflow tube acting as a liquid overflow, extending substantially
vertically from an upper |evel Iocat% bel ow the | evel of the upper end of
the vents 3 to a lower |level |ocated~at a distance DI from the base of the
downstream di stributor plate, Di being less than 300 nm and 5 preferably
| ess than 200 mm In a preferred variation of the device of the invention,
the tube acting as an overflow 4 extends to a |ower level located in the
i quid phase over the downstreamdistributor plate 10. Preferably, the

filtration bed jn HQ%t%ﬁgkﬁﬁ J r&%gahqxgﬁkkngkémﬁﬂgg%quﬁgg&ﬁ¥gﬂwplurality

of | ayers of SO|I% particles whi are gener may in
sone cases be 10em®ﬂmgysubs¢aahhlw actidalle froffhas dppert lewd ilanate é)dlowe@le bayel

constituted by a g B0bS.t 8Yee O B8!S LeL BRieelll 1GLIRNS bR Oy H0A T ange

fromthe di ameter & Oritices evi ce a ue whi ch
does not exceed mebﬂﬁmfﬂmemamaMdem&mmmnMMndmﬂmn@ﬂeﬁthnﬂﬁﬁummsmdt | east
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preferably’in the range 3 to mm The dianeter Dt of the overflow tube 4

and the di amdhefiltg§orpedimpay bﬁﬁop@fmt@mwégls layprrhpagigleg WithsEmensions inow ar e
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25 as to be e to readily accommpdate sudden irregularities in the |liquid
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mm.
Preferably, the vents 3 acting to streamn the gas are distributed regularly over the whole
section of the pre-distribution plate, and the density of the vents is in the range 10 to 150 per
20 m® of bed section, and preferably in the range 30 to 100 per m” of bed section.
Preferably, the diameter d0 of the orifices 7 to allow the passage of liquid onto the
plate is in the range 2 to 10 mm, and more preferably in the range 3 to 6 mm.
The diameter Dt of the overflow tube 4 and the diameter ds of the outlet orifice 6 from
said tube overflow are preferably calculated as a function of the diameter of the reactor Dr so
25  as to be able to readily accommodate sudden irregularities in the liquid flow rates, without in
any way disturbing the liquid phase over the downstream distributor plate 10.
The diameter Dt of the overflow tube 4 is an increasing function of the diameter of the
reactor Dr and is preferably in the range 40 mm to 350 mm, more preferably in the range 70
mm to 250 mum.
30 The diameter ds of the outlet orifice 6 from said overflow fube is an increasing

function of the diameter of the reactor Dr, and is preferably in the range 30 mm to 300 mm.



30 The dianeter ds of the outlet orifice 6 fromsaid overflow tube is an
increasing function of the dianeter of the reactor Dr, and is preferably
in the range 30 nmto 300 mm 6 The precise dianmeter ds of the outlet
orifice 6 fromthe overflow tube is term ned by satisfying a rate
criterion for the liquid egress whichr is preferably less than 150 cm's, and
nore preferably less than 120 cm's. Preferably, the total height H of the
filtration bed is in the range 100 mmto 800 nm 5 and nore preferably in
the range 200 nun to 600 mm Preferably, the vents 3 of the
pre-distribution plate of the invention exceed the upper |evel of the
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general, The pre-distribution plate of the invention can supply a distributor plate 10 located
downstream. Said distributor plate may be of any type and in particular of a type
20  corresponding to that described in patent application FR-2 889 973.

Preferably, the downstream distributor plate 10 comprises vents for the flow of gas,
said vents having lateral slits or orifices pierced in the side wall of said vents, to allow the
intrance of liquid into the interior of the vents in which mixing with the gas phase occurs.
Said gas and liquid mixing function is not desired in the vents 3 of the pre-distribution plate

25  which thus generally do not have lateral openings.

The distance Dc separating the pre-distribution plate from the downstream distributor
plate is such that the base plane of the device is located more than 50 mm from the highest
portion of the downstream distributor plate 10. The expression “highest portion of the
downstream distributor plate” means the end of said plate with the greatest height. In general,

30 it is the upper end of the vents provided in the downstream distributor plate 10, as shown in

Figure 2.



30 it is the upper end of the vents provided in the downstream di stri butor
plate 10, as shown in Figure 2. 7 The device of the present invention may
be applied to any type of reactor functioning in gas and liquid co-current
downf | ow node and operating on a plugging liquid feed. In particular, the
pre-filtration distribution device of the invention may be used in a

hydr otreat nent reactor, a selective hydrogenation reactor or a reactor for
the conversion of 5 residues or for the conversion of hydrocarbon cuts
containing 3 to 50 carbon atons, preferably 5 to 30. The filtration and

di stribution device of the present invention can significantly extend the
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t he pl atle dycle Pheodofas thephi@lyst dnpileyepiirethe egictnt, tak wilk bé illmetsatet mithdexampleanet er dO
distribyted r arly ., over the i secti,on of th ate .1...20 -The gas
porti on%SI?’ Yt &%g%hpﬁ?réj/’dﬁerﬁ%el??ea egts‘ﬁii};r'l %ﬁf‘ Oencb\?grll %anéed:/?ug w?“lrl%ea pl?rpl%del?l%’oogeni ng and

t he 10l i gtliegkt p atohihgin@é picleatdympeapt 9 modthd r oduced above the filtration bed 2
[ ributed progressively to | eave the plate via the

wthin gﬁl(ﬂg it i1s, dif‘h

ori fi cedewmiled desgription ok the mpygnlion| »ne 1 The distributor plate supports a
filtration b}g}ﬁlﬁ;&eseﬁtm&idngﬁbxeilé ntczlaylearﬁthlreffasﬂcgwdﬁghxayeﬁnm. gramﬁl a][ solid
acting as a filter, id soli ranul ar surroundin ach of. the vents.
35 The vent s GTct af B PYSHi by etio AbEROr e PV P ITH FEEn bed by
a hei ghty siiestdnfiallyl RRizb@AI06asS plafe 1 QReréMafied REméd tHerbatd Sland)ehidkaly it | Se a

plurality of layers of particles having any shape. The size of_the
par tic é@thd%%ll\étoéfheﬁaacéacw Vhigha o %‘%Fer%b%éo’f? ﬁubﬁtwﬁ&aﬁzs HCFBE?E VeSS 8EdBEd reduces

from t he dvfRd At heudpet biminf 10t@ dvokd fRLIpBE 188 of a filtration bed 2, and a
lower opening located substantially at the level of the horizontal plane of the plate 1.
The base plane 1 is pierced with orifices 7 with a diameter d0 distributed regularly
over the entire section of the plate 1.

20 The gas portion of the supply penetrates into the vents 3 via the upper opening and the
lquid portion of the supply is introduced above the filtration bed 2 within which it is
distributed progressively to leave the plate via the orifices 7 cut out of the base plane 1.

The distributor plate supports a filtration bed 2 constituted by at least one layer of
granular solid acting as a filter, said solid granular bed surrounding each of the vents.

25 The vents 3 preferably project above the level of the filtration bed by a height Hc in
the range 5 to 100 mm.

The filtration bed may comprise a plurality of layers of particles having any shape.
The size of the particles constituting each layer of the filtration bed preferably reduces
from the top to the bottom of the filtration bed.

30 The mean size of the particles of the lower layer (or the lowest layer) is preferably less
than the particle size of the catalysf constituting the catalytic bed located downstream of the
distributor plate. |



30 The mean size of the particles of the |lower layer (or the | owest |ayer)
is preferably less than the particle size of the catal yst constituting the
catal ytic bed | ocated downstream of the distributor plate. 8 Usually, but
not systematically, the particle size,of each |layer is between 2 mm and 30
mm In a variation of the filtration and distribution device of the
invention, the filtration bed is conposed of at |east two |layers of solid
particles, the particle size of a given |ayer being 5 less than that of
the particles of the immedi ately superior layer. In a particular variation
of the device of the invention, the particle size of the upper [Iayer of

the filtrati QRuABAmitsol é}st%ﬁﬁnéaﬁ?gﬁe ﬂa@ﬁ&@sé’%f@ﬁ@h 1%5&@ 1stﬂéﬁvd%§r2t1ﬂrﬁbﬁi ) ze of
the lower layer “is in the range 2 rely by way of

il lustra®on, and WlthOUt constltutlng anyformof limtation, a 10

filtration b‘?ﬂ'a Y&tiaB6G Of tﬂé‘ﬂﬁx%um 1Y RenRMbE Govite of 1R il VAHGSE 1R IRYn P&

constituted by: —an upper layer representing 25%of the total height of the
filtratiigobpesed ahet leasbhprokees of so&@’lpac;@ks,tt;z@earpdp size loé g giv2B layan baingsi ze;  an

i nter te | Q] | height of the filtration
bed, ﬁdﬂggct%aﬁlptg%ggthgg %’?f%tgg é&é& tu&’@f? E%g mmin size; 15 a |ower
| ayer repr eséntipagicBl@fyavfatiorhef ﬂl@tda‘hcm@i tyhinvedtionhte fpriticleasidean tizewbpamd

COMPOSeh, 9L of AE iRl bLELR o shlbe 07 FEwfEURl ok Busflic 3L AR L, Of Lhe

cat al yst rarn reic ormn |on be ve any
shape, fleunthxmrrpé kmsptloellt)mua.l or cyI i ndr| cal, wt h or without an internal

Lo ol i, gThGu 8 R Hhlton R bl PR BT R bR v

pr ef By abfilytatioartst iriad:t(ﬁ'dari&yWh@aibﬁbglsﬁﬂlé1h®diit161hﬁa§b¢‘ﬁﬁmfsﬁtmeﬂbyaS t he catal yst
used in the catal yti bed | ocat ed wnst r eam of fration bed. The

filtrati on bed %m %HP% Ayer %Wg%nrlflsjg% ylepta@kbﬁghtéa%éhfeﬁwgﬂm%‘r% a large

surface for capt; O%ddfmoggt§m015§ Fawh Mgsize; hi gh void fraction, such
as JOHNSON screen 5 el ements e exanpl e of the conposition of a

filtration bed ‘i ¥hinigrpediptalayesreprseptineedsde phthgiaja height ofithefifratiandiing
det ai l ed exanpl e %ﬂ&ﬁ' BodESERT @tl'OQ%:peﬁﬁlﬁclE@%fnﬂ}RhPsﬁiéy of industrial
e

reactors concerne tota hei ght of thé ltration bed is
15 e a lower layer representing 50% of the total height of the filtration bed and
composed of inert particles with a size equal to or less than that of the catalyst
grains.
The particles forming the filtration bed may have any shape, for example spherical or
cylindrical, with or without an internal void volume. They are generally inert but may
20  optionally be catalytic. In this latter case, the active particles of the filtration bed are
preferably constituted by a catalyst from the same family as the catalyst used in the catalytic
bed located downstream of the filtration bed.
The filtration bed may also be constituted by packing elements offering a large surface
for capture of impurities while having a high void fraction, such as JOIINSON screen
25  elements.
One example of the composition of a filtration bed with a plurality of layers is given in
the following detailed example in the description.
For the majority of industrial reactors concerned, the total height of the filtration bed is
preferably between 100 mm and 800 mm, and more preferably in the range 200 to 600 mm.
30 The internal diameter of the vents is preferably in the range 10 mm to 150 mm, and

more preferably in the range 25 mm to 80 mm.



preferably between 100 mm and 800 mm and nore preferably in the range 200
to 600 mMmm 30 The internal dianmeter of the vents is preferably in the
range 10 mmto 150 nm and nore preferably in the range 25 nmto 80 mm ' 9
The vents 3 are preferably regularly gpaced by a distance in the range 150
to 600 mMm nore preferably in the range 300 to 500 nm The filtration bed
pl ugs progressively over time, starting with the | ower |ayers, and an
interface i s produced between the | ower plugged portion and the upper,
non- pl ugged portion. 5 The liquid passes through the filtration bed over
its upper non-plugged portion, and finishes by reaching the upper |evel of

the overfl ow tuehRsts 4 -ard frefeRBIY PABERSphdA B4 dRiskALSin tRYRhEd DY th ¥Emi® be
directly introduced close to the downstream di stributor plate 10,

pref er abeqRﬁefFWBlylnF@GF"dlgﬁﬁ%%@ %6 e downstream distributor plate 10. The

gas phase paSﬁﬁsﬁlwroﬁ%gmplhgﬁprugﬁsaefyr&@} i€ istarthi@RAM ORIyt dhlgh r | ower
10 openi ng. The upper opening o0 he vents is preferably |oCcated at a

hei ght Hateases/is pradacedibetresn F}’Grﬁow%@@gm nekiongng the ippery ngageugged YO nm  The
upper s openi ”glaqeq quid h;%séé?’ﬂﬁrﬁlhg'ﬁ t%@lﬁltpa%oi?%g& 56 64 upht &n‘iﬂ%g&f p&i¥n, Ay val ent

shape intended to prevent t rect 1 ntroducti oh of id via sald upper
openi ngsfimkhes y reaoching. the wppdyilevet a6 the avidloni wbester lothen hessesaproughosaid ng t he

upper en e.ve ater H}g@ t f said
vents. gve%owsarre&rrgﬁ %alﬁﬁ%t%g&&d%wﬁ 3 %r tubes hs%ﬁrf@% 5t?or@w ded
with capgre&rab&ruyxthedcgmdmlamnfﬂiecdorwmstt@mmimlampialtfem ntroduction of gas. In
Figure 1, thenaverflow tube OVI ap..th of which
is 10 mm gr gg}ee‘%a‘s hase Hat tﬁﬁou over %? %Bger 2 enﬁa&?:gtﬂégs ﬁ)r‘?’uech as
possibl eomningi ntrance of gas |nto 20 the overflow tube. In Figure 2, the

over 1o {Ubey s oL 0L LGB, Byl SRR GO AL S
i |1 ustr abddosbictisGnl e rings$aad 0@ nint. | T]Iiealippafb]iaﬁdgsmfﬂbé ventid Blapye groteatydr s, from
(00 10 BPALE 20 Rlhl el AYer) ML 2,100, I LA ke CosL Lt e by
100 MM t ek opcaias bf thetvekts.bIn ihiedate, /A@Tchaxﬂaertdmee capseaaﬁmg tHeppér @il apet er ;
15  the vents 3 is 10 mm greater than the diameters of said vents.
In the same manner, the overflow tube or tubes 4 may be provided with caps or any
equivalent form, to prevent the introduction of gas.
In Figure 1, the overflow tube 4 is provided with a cap the diameter of which is 10 mm
greater than that of said overflow tube, to reduce as much as possible any intrance of gas into
20  the overflow tube.
In Figure 2, the overflow tube dips into the liquid phase of the downstream distributor
plate, which corresponds to a preferred configuration.
By way of illustration, Figure 1 shows a filtration bed constituted by 4 layers, from top
to bottom:
25 e a first layer I which is 100 mm thick, constituted by inert ACT 068 type beads
25 mm in diameter;, _
¢ a second layer II which is 100 mm thick, constituted by inert ACT 108 type
beads 8 mm in diameter;
¢ a third layer III which is 200 mm thick, constituted by catalyst particles 2 mm
30 in diameter;

¢ a fourth layer IV of alumina beads 6.3 mm in diameter.



athird layer Il which is 200 mmthick, constituted by catal yst particles
2 nun 30 in dianeter; a fourth layer IV of alumna beads 6.3 mmin
dianeter. 10 The term ACT is the trade name for beads sold by CTI |ocated
in Salindres (Gard). EXAMPLE The folfomjng exanple is a conparative
exanpl e between two configurations of 'a selective hydrogenation reactor: 5
a configuration Awith a single distributor plate; a configuration B wth
the distributor plate of configuration A preceded by the pre-distribution
plate with an overfl ow tube in accordance with the present invention. The
reactor had a diameter of 1 netre and a total height of 5 netres including

the pre- 10 dilgltbhbACT ¥ thohadctait fdribeads BYEBY AN locki@indRvAGEty @) di st ri but or
plate and_the catalytic bed. The catal ytic bed was conposed of particles of

a tradit ESMPEEt al yst for carrying out selective hydrogenation. It was a

catal yst cont-aieolgwily HSRASI 8 LoRParRtil eadxibRbBMRA AW - cofiirstiodE oPh t he
catal yst particles formng the catalytic bed | ocated downstream of the

downst r esfetivekydregsedion pagiose was 2 nm 15 The supply to the reactor was

conpoged of a |jqui JHo0 P 8, tRBhhl Q.. The liquid was constituted
by a |t§)yr ol ysis gasgﬁ?%}v&c’t A di stgig??lgtt |Bon 1?aﬁ’ge in the range 50C to 280C

with a nean boi ¢i ngopidurtioatB WiDBe disttbutos phriedecdnitgmwation iAoprscedddisy has phase
was conposed of 90rer_’r&)l % of he . renmai nder esse | bei ng

met hane. 20 The pPe- dIShg ?%Oﬂﬁi?tg)r?g%ﬁaeg%ﬁw RS B SRE TS Hvétﬁtt%l%l@r%%’lt | owi ng:
10 vents with a dimwerier of 50 mm regularly distributed over said plate;
L overilon tuse b2 amslere L 20 I LAt A n Orifes ol h o
t hi cko andis@ibutitiiite bBgieinvaiion dbe Gdvirstiéatkdistlibetod v and @Y edtalp@sbegonst i t ut ed
by part il ec SL DGR 2 TiD O el ec and Lhe, Aprel Javer v
over f | owsdldehe NiSodeRdIRA S BGhvas B chthl9stlchiitsthlg PR A sRdd dnh 2HOMRSIHEAM
distributor The size of the catalyst particles forming the catalytic bed located downstream of the
downstream distributor plate was 2 mm.
15 The supply to the reactor was composed of a liquid portion and a gas portion.
The liquid was constituted by a pyrolysis gasoline with a distillation range in the range
50°C to 280°C with a mean boiling point at 120°C under standard conditions.
The gas phase was composed of 90 molar % of hydrogen, the remainder essentially
being methane.
20 The pre-distribution plate of the invention had the following:
¢ 10 vents with a diameter of 50 mm, regularly distributed over said plate;
e 1 overflow tube with a diameter of 50 mm provided with an orifice with a
diameter of 45 mm;
e a filtration bed constituted by a lower layer 40 cm thick and an upper layer 10
25 cm thick.
The lower layer was constituted by particles of alumina 2 mm in diameter and the
upper layer was constituted by ACT 068 type particles with a diameter of 25 mm.

The overflow tube was immersed in the liquid phase of the downstream distributor

plate.



pl at e.

25 mm and a height of 175 mm each vent being provided with | ateral

di sposed in three stages to all ow
and m xi ng of
under the operating conditions of the react or
bel ow. Density of
vi scosity of
Concentration of plugging particles in liquid 0.05

liquid to be introduced into the
The prgperties of the gas and the Ii
5 are given in Table
liquid (kg/m 700 Density of gas (kg/m 20 Dyna
liquid (Pa.s) 0.0005 Dynam c viscosity of gas (Pa.s)
(grams/litre) L

liquid with gas.

11 The downstreamdistributor plate had 40 vents with a di aneter of

hol es
vent s
qui d

I

nm c
0. 00002
i qui d

space velocity (cms) 0.65 Gas space velocity (cnfs) 10.0 Table I.
Properties oftHelddivdSredinaligninph pfdwm 4ion;eEtis Sithe Barheéidiof a$ esn idder ldmnge in

the pressure drop
pre- di st P§ bt 18 cpilayest Bing REVided Rt

he cat al tIC bed with the
lafﬁraé éfﬂgb Hlsmse iy thragostages (o akow

bet ween two |nts

he

pre- di st fil kit RNntRIdatAR ihBifPRnBhnd Ak UtHgsdRathdia®p, shown up the ordinate,

is normalized with respect to the initial

val ue which was determn

ed using

correl ati ons Wi§iPEtperics ofie 2ak auslihe liguid yades the opsring genditions of the rgseilgr ¢ he

abSC|§sa Ren IBEBW BRI tens of hours. It can be seen that the
pre-dis ution plate of the invention can reduce.the_pressure .15 drop
and nnr=DpaﬂFpﬁhm@#ﬂ§$nﬁs i ncrease wi{R% ime such that after 80 tine units
(800 hop trvepressure digp was I3 wth the pre-distTi bution
pl ate a1gl%ﬂ¥bggsﬁ%%?%the pre- distribution plate. Another way to
appre0|aDgumhevs&ﬁﬁﬁbfkmnd@mspre dlstrohuwion plate of the inventioh is to
fix the HA-HA valge—or presste UIU}J;II the-cat-a yt|C
bed and péﬁ‘l%‘égﬁ?"é‘t’f ﬂggas% Pespecti ve p 0 (0  each said val ue, i.e. Ta
Wi t h t hecpi@ntehtioh lof PligkRB pahrlee imBguid howst hout the pre-distributioniplate.
The difterence between Ta and Tb (Ta-Th) nmay be of the order of a few
nont hs, #W%?cally 3 nonths, which|represents a significant extepsion in
t he ope hilagpac;a%glb&%' (anjst) he reactor bekere stoppi ng due to pluggl ng.
Gas space velocity (cm/s) 10.0
Table I Properties of fluids
The graph shown in Figure 3 indicates the change in the pressure drop between two
points in the catalytic bed with the pre-distribution plate of the invention (graph A) and
10 without the pre-distribution plate (graph B).
The pressure drop, shown up the ordinate, is normalized with respect to the initial
value which was determined using correlations which are well known in the art, and the time,
along the abscissa, was measured in tens of hours.
It can be seen that the pre-distribution plate of the invention can reduce the pressure
15  drop and more particularly its increase with time such that after 80 time units (800 hours), the
relative pressure drop was 1.3 with the pre-distribution plate and 1.7 without the pre-
distribution plate.
Another way to appreciate the effect of the pre-distribution plate of the invention is to
fix the limiting admissible value for the pressure drop in the catalytic bed and to measure the
20  respective times to reach said value, i.e. Ta with the pre-distribution plate and Tb without the

pre-distribution plate. The difference between Ta and Tb (Ta-Tb) may be of the order of a
few months, and typically 3 months, which represents a significant extension in the operating

period of the reactor before stopping due to plugging.



12 CLAIMS 1. A device for filtration and pre-distribution of a gas. phase
and a liquid phase constituting the supply for a catalytic reactor
operating in gas and liquid co-current downflow node, the |iquid phase
bei ng charged with plugging particlesy said device 5 being | ocated upstream
of a distributor plate, ternmed the "downstreani distributor plate, and
being constituted by: a plate perforated with orifices (7) with dianeter
(d0), which is substantially horizontal and integral with the walls of the
reactor, on which substantially vertical vents (3) are fixed which are
open at their upper end to admt gas, and 10 at their |lower end to evacuate
said gas, said plate supporting a CLIATMESt | on bed surrounding the vents;

at | east ,one ju n 3 r Iow ve ube (4))
ext endi né subét‘gncfggfh 3ﬁt\r/aetlr° Al ]i’re drsg'l% g%nnotfjpp%as Pev oczti;ll e “ow t he

| evel of t hecougppeingehdsupplyt foe a\b&ﬂalyﬂc aaadombpMngemnmmdclmmichtmaﬁem thin the
filtration 15, be evel at .a di st,ance, (;Di.) fromthe
base of the. drnet A Br BavitsTies poE b v Bee fe P RN SRA 0 T ang
prefesably | essg Ihéntsd BRBeammof g alighitutdrtplad, itemebdatle béimgreansdistititted by at

| east one | ayer of particles ﬁ)th a sizein the range fromthe dianeter
(d0) of the JFH!HPREREREACNFIELDY device to a val ue which does 20 not

exceed 30 nm 2, Ap Qeéép%rﬁsdcnrﬂ%ﬁﬂoeg @7)%@1 Murheted (aoyww;&h L Reostadhglyact i ng as
an overflow (4) extends to a |lower |level |located wthin the |iquid phase

over the downst r eherizantak andointegral pithrthe walls of @é\i??@@fa@bb’hkﬁh fepstagtidlyai m | or
claimz2, in whi ChyddiG (ddd (5bdeTBebGflich SreGBPAIA GfheDdh B hakiPRRLadg0 | ayers

of partlcles an upper firs ayer constifuted by inert particles with a
25 diGet er in the thenlpevet 6nd tv SEcty saiinghs.asaldoplete ssprooing 4 Biretioncldst i t ut ed

by inert particl 4 auet er inthe range 2 to 10 nun. 4. A device
according to any %ﬁrgmmwgc@arém L to 3, in which the density of the vents

(3) is in the «asgeasiOnt tubk5@) pﬁmgn&ﬁ anf oviedilbws Getmed nan @reetfosy tubk 3(4})9,n t he

range 30 to 100 per i,n ti.on. 30 5. i to an
e o ar e s Detopethebubaliall Vertik s R by Wetlsd SoPRARE ELD O T
passage of |i qui dofahd gppehendpdfalicevens ahdiwhidle rehir@ecortained dihimbe fieatioar abl y

15 bed (2), to a lower level located at a distance (Di)} from the base of the
downstream distributor plate, (Di) being less than 300 mm, and preferably less
than 200 mm;
said filtration bed being constituted by at least one layer of particles with a size in the
range from the diameter (d0) of the orifices (7) of said device to a value which does
20 not exceed 30 mm. 7
2. A device according to claim 1, in which the tube acting as an overflow (4) extends to a
lower level located within the liquid phase over the downstream distributor plate.
3. A device according to claim 1 or claim 2, in which the filtration bed is constituted by
at least two layers of particles, an upper first layer constituted by inert particles with a
25 diameter in the range 10 to 30 mm, and a lower second layer constituted by inert
particles with a diameter in the range 2 to 10 mm.
4. A device according to any one of claims 1 to 3, in which the density of the vents (3) is
in the range 10 to 150 per m” of bed section, preferably in the range 30 to 100 per m?
of bed section.
30 5. A device according to any one of claims 1 to 4, in which the diarneter'(dO) of the
orifices (7) for passage of liquid onto the plate is in the range 2 to 10 mm, preferably

in the range 3 to 6 mm.



inthe range 3 to 6 nm 13 6. A device according to any one of clains 1 to
5, in which the dianmeter of the overflow tube (Dt) is an increasing
function of the dianeter of the reactor (Dr), and is in the range 40 nmto
350 mm preferably in the range 70 nmsto 250 nm 7. A device according to
any one of claims 1 to 6, in which the diameter (ds) of the outlet 5
orifice of the overflow tube is an increasing function of the dianeter of
the reactor (Dr), and is in the range 30 to 300 mm 8. A device according
to any one of claims 1 to 7, in which the total height (Ht) of the
filtration bed is in the range 100 mmto 800 mm preferably in the range
200 mm t @. 604 davite ddorflingAo alsMine &f dﬁmﬂdb Iﬁgmtvﬂma]rtye dinmetef ofthadwerlolv to 8, in

whi ch the ven t he Iate ceed | evel of t iltration bed
by 5 hei ght  (HES it 5 eRrg TS0 pE e R of e Thb ¢80 i Adhs o any
one of clai nsrahgemﬁanm S Citefelablyup e fango 7o indixoQb0 Rach overflow tube is
provi ded V\Ath% ting the |ntrance of \glth a(%agrtgt which is
at |east 710 nfh F‘éi?eg"éF"r R RUAPS SO At ot VRgALE cUflet A devi ce
accorging to @mte @PeheQfvedlod e & dnOindiasidgMuddtibs bf iRedidh&tadTaBe (d26rdr
separating the pre-distributio | ate fromthe downstream distributor

plate i s such¥hatd Iﬁﬁbth%%éﬂopqﬂéﬁgméﬁ the device is located at nobst 50 mm

fromthesUppeAraf@ﬁse&%ﬁin raogﬁymeofcﬁwmﬁamcﬁttﬁeiauﬂfael |@Ift)%ftﬂez Use of
a filtration and pre-distribdtion device in accordance wth claiml in a

20 hydr ot r eatiftEationrbed ég v@rthe mnge] Weminia SR s peverably in theaanesr200 s ks due
conver si on I’eﬁ’%ﬁtﬂgﬁ or a reactor for converti ng hydrocar bon cuts contai ni ng
(6]

from3 to 50 carbon atons, preferably 5 to 30.
10 9. A device according to any one of claims 1 to &, in which the vents of the plate exceed

the upper level of the filtration bed by a height (Hc) in the range 5 to 100 mumn.

10. A device according to any one of claims 1 to 9, in which the upper portion of each
overflow tube is provided with a cap limiting the intrance of gas, with a diameter
which is at least 10 mm larger than that of said overflow tube (Dt).

15 11. A device according to any one of claims 1 to 10, in which the distance (Dc) separating
the pre-distribution plate from the downstream distributor plate is such that the base
plane of the device is located at most S0 mm from the uppermost portion of the
downstream distributor plate.

12.  Use of a filtration and pre-distribution device in accordance with claim 1 mn a

20 hydrotreatment reactor, a selective hydrogenation reactor, a residue conversion reactor
or a reactor for converting hydrocarbon cuts containing from 3 to 50 carbon atoms,

preferably 5 to 30.



