1 FILTRATI ON TRAY FOR FI XED BED REACTOR W TH A CO CURRENT DOMWN FLOW OF GAS
AND LIQUID Field of the invention The invention relates to the field of

di stributor trays intended to supply themcal 5 reactors functioning in

- gas and liquid co-current down-flow nbde with gas and |iquid. Such reactors
are encountered in the refining field, nore particularly in the selective
hydr ogenation of various oil cuts, and nore generally in hydrotreatnents
whi ch require high pressure hydrogen streans operating with heavy liquid
feeds which may contain inpurities constituted by plugging solid
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invention allo Imting the deposition of plugging particles in the
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observed to rise very rapidly. The pressure drop nay becone such that the

oper at ¥t cirbopitorge dprefsrabiyts todA careon pleatst ovhidnthayegindde ahbn-oegligihle of
the catal yst ich clearly considerably reduces the.run tines .30 of the
or ocosopiiibn EERRERTRL o TRN-CELER bR ey Bl PR ber o
mgghandosiBination of those various compounds, the total proportion of unsaturated compounds
possibly being up to 90% by weight in the feed. A representative example of feeds which are
of relevance to the present invention is pyrolysis gasoline, “pyrolysis” designating a thermal
cracking process which is well known to the skilled person.
A description of that type of process and the correspohding products can be found in
20  the work entitled “Raffinage et Génie Chimique” [Refining and Chemical Engineering] by P
Wohithier, Editions Technip, page 708.
The present invention allows for limiting the deposition of plugging particles in the
catalytic bed.
It thus contributes to keeping the bed homogeneous as regards the void fraction and
25  thus the flow quality, and it allows also for limiting the increase in pressure dfop.
- When a blockage occurs in a catalytic bed, the pressure drop in the flow through the
reactor is observed to rise very rapidly.
The pressure drop may become such that the operator is obliged to shut down the
reactor and replace all or part of the catalyst, which clearly considerably reduces the run times
30  ofthe process.

Blockage of part of the catalytic bed may be due to a number of mechanisms.



. 2 Directly, the presence of particles in the feed stream may cause a

bl ockage by deposition of said particles in the catalytic bed, this
deposition effectively reducing the vdbid fraction. Indirectly, the
~formation of a layer of products derived fromchem cal reactions, 5
typically coke, but possibly other solid products derived fromthe
inpurities present in the feed, which products are deposited at the
surface of the catalyst grains, may also contribute to reducing the void
fraction of the bed. Further, the plugging particles may be deposited in

the bed in @irdgAve t pk@Shcd aNGaMcldiNele dtd RO mayNched er BReRet bes in
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In this case.. a non-negligible volunme of the bed is occupied by said
basket%(m%@e{?ﬂ%ﬁ‘l do not actually prevent fouling of the fractions of the

bed I oggélﬁﬂ,ah@h\weﬁb phier kaskets. Further, for gas/liquid flow
APPL T CAtT O " Stateh patemt US-A3 709 338 proposss & system of conduits provided with
calibrated breakage disks which are intended to deflect part of the flow of reagents when the
catalytic bed becomes plugged. The increase in pressure ruptures the breakage disk and
allows the feed to flow through the conduits.
20 The instantaneous effect of deflecting part of the flow through the conduits is a large
reduction in the pressure drop. The inlet to the conduits is located upstream or downstream of
a distributor tray, but no system is provided for deflecting the liquid flow and the gas flow in
a controlled or independent manner.
No re-distribution device is provided in this case to homogenize the flow at the outlet
25 from the conduits. This device also suffers from the disadvantage of being sensitive to
sudden pressure variations.

US-A-3 607 000 and FR-A-7513027 propose systems composed of filter baskets
placed upstream or at the head of the catalytic bed to collect impurities transported by the
flow of reagents. In this case, a non-negligible volume of the bed is occupied by said baskets

30  which do not actually prevent fouling of the fractions of the bed located between the baskets.
Further, for gas/liquid flow applications, the system cannot control a homogeneous

distribution of the gas/liquid flow between the baskets and downstream of the baskets.



. distribution of the gas/liquid flow between the baskets and downstream of
the baskets. 3 In the article by T H Lindstromet al in Hydrocarbon
Processi ng, February 2003 (pages 49-53), a systemof external filters is

~ described, but that system does not overcone all types of blockage and the
cost of that solution is very high. US-A-4 313 908 or EP-A2-0 050 505

- describe devices which can reduce the increase 5 in the pressure drop in
the catalytic bed by deflecting part of the flow through tubes. A series

of tubes formng a short-circuit pass through the catalytic bed. The inlet
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present invention, there is genuine synergy  between the filtration bed and
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cont ri but es The nivrél RéckRt Patent application WO-A1-03/000401 describes a device using tubes
forming a short-circuit coupled with chambers also forming a short-circuit and acting to
20  capture any impurities contained in the feed. That device does not include an effective system
for re-distribution of gas/liquid effluents at the outlet from said chambers when the system is

used in gas/liquid flow mode.

The tray of the invention in US-A-3 958 952 is constituted by a series of filtration
units each being constituted by alternating concentric chambers, one empty and the other

25  occupied by “filtration bodies” which are not described in detail.

In such a system, the filtration function is completely separate from the mixing and
distribution function, while in the device of the present invention, there is genuine synergy
between the filtration bed and the mixing chimneys, as will be explained below.

In fact, the filtration bed directly integrated with the tray has a secondary function of

30 stabilizing the gas/liquid interface located above the tray, and thus contributes to a uniform
supply of liquid to the mixing and distribution chimneys which form an integral part of said
tray.



. supply of liquid to the m xing and distribution chi meys which form an
integral part of said tray. 4 US A-4 229 418 describes a tray system
conprising filtration elenments, but the term"filtration" in the context of
~ that patent neans perneability with respect to the process fluids and
inperneability with respect to the catalyst particles, while in the context
of the present invention, the term"filtration" neans the capacity to
retain plugging particles contained in the 5 feed. Finally, the device
described in the present invention is remarkably conmpact, in contrast to
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i nvent#’&ﬁp‘iﬁﬁgp pro fheaﬁégwsce whi ch can sinultaneously distribute the gas

phase and t¥gule Itebebs@ita s alistdnl ofi anGlt@idy KeebhRe e e tiey inbertidh] ead mgywi th a
down-fl owi ng co- current of said phases, while ensuring a filtratio

f unct i keing placedrpnstraame of eciataytitebed punphied withyaifeedhaidee @ogrstnoriidn Ay a

porti on feed to be treated. 25 More precisely, the device of the
inven??%ﬁapég§ndevice for filtering and distributing a gas phase and a

| i qui d phaskigaenslt slidtts barvehefstipphings) @8 4 dandtion cOtipe] $i ne guaidtgastt one

oo, 44RBSHAC P ERHSESCGorior B 1 BERAG cHAPGUEP il h BRUBS P PAREREPes,
2o SRR SATREESHIR g St s e Sluf g Bk 5
invention, i.e. provided with a filtration bed.
Brief description of the invention

The device described in the present invention can trap plugging particles contained in

the liquid flow constituting part of the feed for a reactor functioning in gas and liquid down-
20  flow co-current mode by means of a specific distributor tray comprising a filtration medium.

The present invention consists of a device which can simultaneously distribute the gas
phase and the liquid phase supplying a fixed bed reactor functioning with a down-flowing co-
current of said phases, while ensuring a filtration function for impurities contained in the
liquid phase constituting a portion of the feed to be treated.

25 More precisely, the device of the invention is a device for filtering and distributing a
gas phase and a liquid phase constituting the supply to a reactor comprising at least one fixed
catalyst bed, functioning in a gas and liquid down-flow co-current mode, the liquid phase
generally being charged with plugging particles, said device comprising a tray located
upstream of the catalytic bed, said tray being constituted by a substantially horizontal base

30 plane which is linked to the walls of the reactor and to which substantially vertical chimneys
are fixed which are open at their upper end to admit gas and at their lower end to evacuate the

gas-liquid mixture for supplying the downstream catalytic bed, said chimneys being




. 30 plane which is linked to the walls of the reactor and to which
substantially vertical chimeys are fixed which are open at their upper
end to admt gas and at their |ower egnd to evacuate the gas-liquid mxture
~ for supplying the downstream catal ytic bed, said chimeys being 5
perforated over a certain fraction of their height by a continuous | ateral
slot or lateral orifices for the adm ssion of liquid, said tray supporting
a filtration bed surrounding the chimeys and said filtration bed being
constituted by at | east one layer of particles with a size which is |ess
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In a further vari ation device of the invention, the filtrati on bed
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of the filtration bed. In this case, the distance separating the chimney from the filtration bed

20  is generally in the range from 5 mm to 20 mm.

The filtration and distribution device of the invention is thus a filtering distributor tray
with a base plane supporting the chimneys and the filtration bed which is preferably provided
with orifices, with an orifice density of more than 100 orifices per m” section of reactor.

The filtration and distribution device of the present invention can significantly extend

25  the service life of the catalyst. In general, periodic replacement of the filtration bed is carried
out with a periodicity of at least 6 months.

The filtration and distribution device of the invention is particularly advantageous for
use in hydrotreatment reactors, selective hydrogenation reactors or in the conversion of
residues or hydrocarbon cuts with an initial boiling point of more than 250°C.

30 Detailed description of the iﬁvention
The device of the present invention is composed of a distributor tray comprising a

substantially horizontal base plane which is integral with the walls of the reactor, on which



- residues or hydrocarbon cuts with an initial boiling point of nore than
250C. 30 Detail ed description of the invention The device of the present
~invention is conposed of a distributog tray conprising a substantially
“horizontal base plane which is integral with the walls of the reactor, on
which 6 are fixed a set of substantially vertical chimeys provided with
an upper opening and a | ower opening and perforated with |ateral orifices
distributed all along their vertical walls. The gas portion of the supply
penetrates into the inside of the chimeys essentially via the upper
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catal yst constituting the catalytic bed | ocated downstream of the
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size of the particles of a given _
The chimneys are generally higher than the level of the filtration bed by a height (H’)

of at least 30 mm, preferably more than 35 mm, or even more than 40 mm.
The filtration bed may comprise a plurality of layers of particles of any shape.
The size of the particles constituting each layer of the filtration bed reduces from the
20  top to the bottom of the filtration bed.

The particles of the lower (or the lowest) layer has a mean size which is preferably
smaller than the size of the particles of catalyst constituting the catalytic bed located
downstream of the distributor tray.

In general, the size of the particles in each layer varies between 1 and 30 mm,

25  preferably between 1 and 20 mm.

In a variation of the filtration and distribution device of the invention, the filtration
bed is composed of at least two layers of solid particles, the size of the particles of a given
layer being smaller than that of the particles of the immediately superior layer.

In a particular variation of the device of the invention, the size of the particles of the

30  upper layer of the filtration bed is in the range from 5 mm to 30 mm, and the size of the

particles of the lower layer is in the range from 2 mm to 10 mm.



| ayer being smaller than that of the particles of the innmedi ately superior
| ayer. In a particular variation of the device of the invention, the size
~of the particles of the 30 upper laygr of the filtration bed is in the
~range from5 mMmto 30 mm and the size of the particles of the | ower |ayer
isin the range from2 mmto 10 mm 7 Purely by illustration, and w thout
constituting any limtation, a filtration bed of the device of the
invention may be constituted by: an upper |ayer representing 25% of the
total height of the filtration bed and conposed of particles with a size
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hei ght of the'filtration is in genera in the rangefromZOOto 1500

mm preftdyabdl n thn latkes qasmgbe aqttym;@ﬁ@l@scpfab@ filtration bed are generally constituted
15 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 capture
surface for impurities while offering a high void fraction.
Examples of such packing elements which may be cited are inert particles composed
20  of titanium and alumina with a cylindrical 20 mm diameter shape, in which cylindrical
channels are formed.
Examples of active particles which may be cited are 10 mm diameter beads containing
nickel-molybdenum or cobalt-molybdenum as well as alumina.
An example of a composition of a filtration bed using a plurality of layers is given in
25  the detailed example following the present description.
For the majority of industrial reactors, the total height of the filtration bed is in general
in the range from 200 to 1500 mm, preferably in the range from 300 to 600 mm.
The lateral orifices extend over the major portion of the height of the chimneys, but
the lowest of them is preferably located at a minimum height (h) with respect to the base

30  plane of the tray, which is preferably 50 mm above the base plane of said tray, or even 60 mm



- The lateral orifices extend over the major portion of the height of the

chi meys, but the lowest of themis preferably |located at a m ni num hei ght
~(h) with respect to the base 30 plang of the tray, which is preferably 50
- mm above the base plane of said tray, or even 60 mm 8 above. The "base

pl ane of the tray" is the plane which is linked to the walls of the reactor
and supporting the filtration bed. The orifices are preferably stepped
over the whol e height of the chimmey to the naximum height (h') which is
preferably 20 nm above the upper surface of the filtration bed, 5 or even
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The i ndupporing theafifetion béd.t he chi meys is generally in the range from 10 mm
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15 therange from 5 mm to 20 mm.

The filtration bed plugs slowly over time, starting with the lower layers, and an
interface is effectively created between the lower plugged portion and the upper non-plugged
portion.

The liquid passes through the filtration bed over its upper non plugged portion and

20  penetrates through the chimneys via the lateral orifices.

The gas phase is primarily introduced into the inside of the chimneys via their upper
opening. A

A greater or lesser portion of the gas is also introduced via the lateral orifices of the
chimneys or via the lateral slot.

25 The upper opening of the chimneys is generally located at a height H* above the
filtration bed and is generally protected by a cap or any equivalent form which is aimed for
preventing the direct introduction of liquid via said upper opening of the chimneys.

The liquid introduced via the lateral orifices or the lateral slot thus mix with the gas
phase inside the chimney and the resulting mixture is evacuated from the chimneys via the

30  lower opening then is distributed to the catalytic bed located downstream of the distributor

tray.



- phase inside the chimey and the resulting m xture is evacuated fromthe
chimeys via the 30 |lower opening then is distributed to the catalytic bed
| ocat ed downstream of the distributorg tray. 9 In the remainder of the

- text, we shall termthe ensenble of the device constituted by the
distributor tray, the chimeys, and the filtration bed supported by said
distributor tray the "filtering distributor tray". The device of the
present invention is thus conposed of a filtering distributor tray 5
linked to the internal cylindrical wall of the reactor and | ocated above

t he catal ytj . e i e i . [ &]1
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and the liquid phase sypplying a given filtering distributor tray are
const i tHfEBRE HStrbRfqri@dts fromthe catal ytic bed | ocated i nmedi ately above

it, to whie : t 3 [Wo WV 197 : Wo
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wi thout holés 15 through its base plane will function, however, and is
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invention.

The filtering distributor tray also supports chimneys which act to mix the gas and
liquid and to route the resulting mixture towards the catalytic bed located in the zone
downstream of the tray.

20 The density of these chimneys is in the range from 10 to 150 per m® section of
catalytic bed, preferably in the range from 30 to 100 per m” section of catalytic bed.

All of the chimneys are provided with lateral orifices located at different levels
stepped all the way along the vertical wall of the chimneys or a continuous longitudinal slot,
allowing the liquid phase to pass inside said chimneys regardless of the level of plugging in

25  the filtration bed.

The shape of these lateral orifices or of the lateral slot is studied to adjust it according
to the variation in the liquid flow rate during the operational cycle, as will be explained
below. |

In the case of a lateral slot, the shape of said slot may be rectangular or triangular with

30  the point of the triangle directed upwards or downwards.

Any shape of slot is possible as long as the conditions regarding the height of the slot

are satisfied. It preferably should commence at a height (h’) of at least 50 mm above the base




In the case of a lateral slot, the shape of said slot may be rectangul ar or
triangular with 30 the point of the triangle directed upwards or
downwar ds. Any shape of slot is possifple as long as the conditions
“regarding the height of the slot are satisfied. It preferably should
commence at a height (h') of at |east 50 mm above the base 10 plane of the
tray and preferably extend to a height (h) of at |east 20 mm above the
upper level of the filtration bed. The distribution function of the
gas/liquid flow is maintained as pluggi ng progresses since the whol e set
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of the device of the invention js.presented with the..ai.d of Figure 1 which
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conprising three layers in the case of Figure 1. Tt wll be recalled that
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is located upstreamof a catalytic bed 10 in which a catalytic reaction

occurshﬁﬁﬂ@ﬁe§WﬁK6W§Lthe gas (G and liquid (L) phases introduced at the
2o1gead o ORI AE o ST R G et e By
fixed. 1 which concerns an embodiment in which the filtering distributor tray is constituted by a
base plane 11 supporting a granular filtration bed 2 comprising three layers in the case of
Figure 1.
It will be recalled that a larger number of layers is perfectly poSsible and still falls
20  within the scope of the present invention.
The filtering distributor tray is located in the upper portion of a reactor supplied with a
gas (G) and liquid (L) in a down-flow co-current flow.
The filtering distributor tray is located upstream of a catalytic bed 10 in which a
catalytic reaction occurs which employs the gas (G) and liquid (L) phases introduced at the
25  head of the reactor.
The filtering distributor tray is constituted by a base plane 11 on which chimneys 3
provided with lateral openings 4, are fixed.
In the case of Figure 1, the lateral openings 4 are constituted by longitudinal slots
which are rectangular in shape, but they may equally be constituted by a slot with a non
30 rectangular shape, for example triangular, or by a series of orifices of any shape distributed at

different levels over the entire height of the chimneys 3.



- I'n the case of Figure 1, the lateral openings 4 are constituted by

| ongi tudinal slots which are rectangular in shape, but they may equally be
constituted by a slot with a non 30j4ectangul ar shape, for exanple
~triangular, or by a series of orifices of any shape distributed at
different |l evels over the entire height of the chimeys 3. 11 The density
of the chimmeys 3 is in the range from 10 to 150 per nR2, preferably in the
range from 30 to 100 per nR2. The distribution of chimeys 3 over the base
pl ane 11 is regular and may be in a square or triangular pattern The
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| ocated on Ahﬁe@?a?@oﬂh@@?el@f a hagldtlé‘@éf 1§-ésté‘tﬁ1she<ﬂ§61ﬁf'ééfhé MaseEbtlarteelélséndetﬁle'al to
100 orifices per ) I'tration bed 2 becomes plugged, the liquid

| evel labmd/§OWhe dtsml;uta(il_ovan(t]newhels sedtonanfdharqaotor thoougf the twﬁlcrésqm Weetedrts to
flowthrt g £ Eg h r slot 4 of the chimeys 3. As plugging
proceeds}™ ﬁ%ﬂt & P B9%f “above the base plane of the tray 11 rises. Wen

the filtratg Osﬁlllb%@ feSal AN Hae ta€ b¥sePhlBE Sfkthduk CHAl @nfib@\@ aAdr pargibld hadligt er al
slot 4 into its portion |ocated above the égf | evel of the filtration

bed 2. emcnmaassed:alsélse scgmg off| tbwwenh@udwttpmfe yntheybnsg pland is ropfdescwvphl |y

duced |
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screeq;&eﬁm@raqaﬁselneuﬁhxnnﬁygsgmﬁﬁzleave a void volune betmeen t he
chimeys 3 and the filtration bed 2, so that the particles of the
filtration dethefilptianbedBshecomes plugaed, élﬁ‘e]ﬂﬁlludéPYﬁl aoyeothgitey | Bageise

ey S5 TR Skt M haAGHRR it yd iRl ey han e
di stributorAs pha}ggir@mm&leés the liquid level above the base plane of the tray 11 rises.
When the filtration bed is completely plugged, liquid flows through the lateral slot 4
into its portion located above the upper level of the filtration bed 2.
In all cases, gas flows through the chimneys 3 and is principally introduced via the
20 upper openings 6, optionally provided with caps 7 to prevent liquid from being introduced via
said upper openings 6.
A circular screen 8 surrounds the chimneys 3 to leave a void volume between the
chimneys 3 and the filtration bed 2, so that the particles of the filtration bed 2 do not obstruct
the lateral slot 4 located along the chimneys 3.
25 The mesh size of this screen 8 will thus be smaller than the minimum diameter of the
particles of the filtration bed 2 of the distributor tray.
Example
The following example derives from a simulation using a kinetic equation for the
deposition of particles which corresponds to a linear deposition as a function of time.
30 The reactor had a diameter of 1 metre and a total height of 5 metres including the

distributor tray and the catalytic bed. The catalytic bed was composed of particles of a



- The follow ng exanple derives froma sinulation using a kinetic equation
for the deposition of particles which corresponds to a |inear deposition
as a function of time. 30 The reactorjyhad a dianeter of 1 netre and a total
“ height of 5 netres including the distributor tray and the catal ytic bed.
The catal ytic bed was conposed of particles of a 12 traditional catalyst
to carry out selective hydrogenation. It was a catalyst containing N
deposited on an alum na support. The particle size of the catalyst formng
t he cat al yst bed | ocated downstream of the distributor tray wvas 2 mm 5
The reac |on nd a ga rtion., T

1 aut & e R BRhR g5y Ut gty HukeiRe w s BRMRT kB8R N ange
in thege 6@{@%&@%@{}1@3&9})&800 with a nmean boiling point of 120C under
standarg conditions. The gas hase was conposed of 90 nole % hydr t he
r emali nder bﬂimaréglﬁmei efl thy caipbysh deraning theTemalyst| hedrlpergedi dewnstisamort tg? ay had
7 Chl t#g%%a bq%ter of 50 mm and a height of 650 nmm each chi mey
bei ng prOV| e a rectangul ar | ongitudinal slot wth dinmensions of 400
nms( hei ght Tie sheb) whysipplied (Ahdiltyuad pertioh knd T8es e, end of the sl ot
began at h 50 nm above the base pl ane of the tray, The filtratjon bed
was conposeHoRqud | Easeransiitadnly 3 ol y&m 6P<~°r9é1§§ Wﬂ@n@ﬂve@png pognt rangeingthgm
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soci ety 8 size characteristica of par iC es an e porosity of each
| ayer 'Hue ggs yhasel was Tahlpesdd bél%mo%% ihgtie gety, pthe Diemantder beimg) eskenittallzl
porosity_of layer 1St filtration tray layer 1.0 0.39 2n filtration tray

| ayer Te@a@e41 3'd filtration tray layer 2.0 0.41 4th filtration tray

| ayer 2.5 Orr3finded 1¥t§1%u&>?@a§ 1h9d 9 cfihne ?Wl@lédl&lﬁ%@f)@f 0 8 A PREEAGIFES 20
The properties of the gas and |1 quid under the operating conditions of the
r eact of50ame, egghvaimiey Geibg providedevitwa rddengilaylonfitbdioplistbt (i dupemsions of

400 mm (height of slot) by 5 mm (width of slot).
The lower end of the slot began at h = 50 mm above the base plane of the tray. The

filtration bed was composed of 4 layers of the same thickness denoted 1, 2, 3, 4 from bottom
15  totop. The particles were inert alumina particles sold by AXENS society.

The size characteristics of the particles and the porosity of each layer are given in

Table I below.

Particle type Diameter (mm) Initial porosity of layer
1* filtration tray layer 1.0 0.39

2" filtration tray layer 1.5 0.41

3™ filtration tray layer 2.0 0.41

4™ filtration tray layer 2.5 0.43

Catalyst bed 2.0 0.41

Table I. Properties of particles

20 The properties of the gas and liquid under the operating conditions of the reactor are
given in Table II below:
Density of liquid (kg/m”) 710
Density of gas (kg/m’) 15
Dynamic viscosity of liquid (Pa.s) 0.00085
Dynamic viscosity of gas (Pa.s) 0.00002
Superficial velocity of liquid (m/s) 0.0062
Superficial velocity of gas (m/s) 0.1000
Surface tension (N/m) 0.01

Table I1: Properties of fluids



Density of gas (kg/m) 15 Dynam c viscosity of liquid (Pa.s) 0.00085
Dynam ¢ viscosity of gas (Pa.s) 0.00002 Superficial velocity of liquid
(m's) 0.0062 Superficial velocity 0H3gas (m's) 0.1000 Surface tension
(NNm 0.01 Table Il: Properties of flTuids 13 Figure 2 shows the change
with tine: of the quantity of inpurities deposited on the filtration bed
represented by curve (A). This curve was obtained using a kinetic
deposition equation; 5 the pressure drop neasured through the catalytic
bed in the absence of a filtration bed, represented by curve (B); the

pressure drop asured through.the catalytic bed in the presence of the
filtration lﬁgﬂfg%fs%%t %a@ﬂggﬁ'ﬁ,i’tﬁné"present ed by curve (C). Curve (B) and
(C) are appJoxinmately i b 1. tibh BB Jiggs tine
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peri od extends from thyreutv® ¢4). t T clirve whasc bbteimed esingnal kinaticsdgposiibnon  of

the filtration bed marked by the flat part of the curve (A). At time tf,
curve (A) reached itse¥HPened portion and beyond tinme if, inpurities
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of the filtration bed marked by the flat part of the curve (A).

At time tf, curve (A) reached its flattened portion and beyond time tf, impurities

contained in the liquid feed were no longer retained by the filtration bed.

15 . with the tray without a filtration bed (prior art), the pressure drop
through the catalytic bed increases sharply from time tb to a limiting
value of the pressure drop which is allowable by the reactor;

o with the filtration tray with its filtration bed according to the present
invention, the pressure drop thrbugh the catalytic bed increases sharply

20 from time tc which is clearly shifted with respect to time tb. This tc-tb
shift quantified the improvement provided by the tray of the invention
since during the whole supplemental period corresponding to tc-tb, the
pressure drop through the catalytic bed is practically constant, and
remaines the same as its value at the start of the cycle, t0.

25 The tray of the invention can thus extend the service life by a period equivalent to tc-

tb.
In the present case, said extension is 80% compared with the cycle time with a

distributor tray without a filtration bed.



. 25 The tray of the invention can thus extend the service life by a period
equi valent to tc- th. In the present case, said extension is 80% conpared
with the cycle time with a distributigr tray without a filtration bed. 14
- CLAIMS 1. A device for filtering and distributing a gas phase and a liquid
phase constituting the supply to a reactor conprising at |east one fixed
catal yst bed, said reactor functioning in a gas and |liquid down-fl ow
co-current node, the |iquid phase being 5 charged with plugging particles,
said device conprising a tray |ocated upstreamof the fixed catalytic bed,
said tray being constituted by a s&%ﬁ@%i ally horizontal base plane which
is linked to the walls of the reactor to which substantially vertical
chimeysiare fA dedcorvurdiiteting aapehdtbaingt d1gis pHappand € hiduidoplasatsnsgasingnd at
their lower end to evacuate the gas-liquid mxture_ for_ supplying the
downst r eam 10 tea ) ite agEactos SPAPEEREHeash 8pe dixed crishut E’Gdao TGCt8Br t ai n
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to 3, in which the lateral slot or the lateral orifices of the chi meys

ext end from a blyowemntipoeist latsral st 2 daterat otiBesstforshe admisgiraad lidvéd, 5aid dra| ane

of the tray, toQ an,.u osition | ocated, at,.nost 20, v ve per
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1 to 4, in whicghstithed b9tadleabedr@thy@foftpagicldsiwith abize whiddisiléssithart dreequalnge
from200 mmto 1500 nm 6. A device according to any one of clains 1 to 5,

in which the daildgesoighe patickep gfjthe catalytic bed.
15 2. A device according to claim 1, in which the filtration bed is constituted by at least

two layers of particles, the particle size of a given layer being less than the particle
size of the immediately upper layer.
3. A device according to claim 1 or claim 2, in which the density of the chimneys is
in the range from 10 to 150 per m” section of bed, preferably in the range from 30
20 to 100 per m? section of bed.
4, A device according to any one of claims 1 to 3, in which the lateral slot or the
lateral orifices of the chimneys extend from a lower position located at least 50
mm above the base plane of the tray, to an upper position located at most 20 mm
above the upper level of the filtration bed.
25 5. A device according to any one of claims 1 to 4, in which the total height of the
filtration bed is in the range from 200 mm to 1500 mm.
6. A device according to any one of claims 1 to 5, in which the chimneys of the tray
exceed the upper level of the filtration bed by a height (H”) of at least 30 mm.,
7. A device according to any one of claims 1 to 6, in which the particle size of the
30 upper layer of the filtration bed is in the range from 5 to 30 mm, and the particle

size of the lower layer is in the range from 2 mm to 10 mm.



exceed the upper level of the filtration bed by a height (H) of at |east
30 mm 7. A device according to any one of clains 1 to 6, in which the
particle size of the 30 upper |layer 1gf the filtration bed is in the range
~fromb5 to 30 mMm and the particle size of the lower layer is in the range
from2 mmto 10 mm 15 8. A device according to any one of clains 1 to 7,
in which at | east one of the layers constituting the filtration bed is
formed with particles which are active in the sense of the chem cal
reaction occurri ng in the catalytic bed. 9. A device according to any one
of claing f

structured pa tér‘{glgdevnﬁc d %:aglg[rotn%to?r@%%ﬂgyggtoﬁ%}s}o&l%ﬂwﬁ%gg\(/)?ghgqgceésordr ng
to any one of cadstitutingthd ﬁltﬁmonr’be&vﬁu fohmedweith phitivies which ars eptéaveainehie §anea t he

filtration bed h surrounds it py a dist n the range from 5min to
20mm 11. A d%@%gﬁ%@a @aﬁ&wcawgdﬂ@%w@ ett?é 1 to 10, in which
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periodicity of at [east 6 evi ce according to any one of
cldinse 1 to 1¢qmpwsedﬁmrfalstru¢tereldqmek1pgan& agforodity franh Bﬁ%rtprﬁg"/tdr stributor tray
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hydr ogenati on reactor or a reactor for conversion of residues or

hydr ocar bon cbmemvp 20 mmnunber of carbon atons from3 to 50, preferably

froms5 t ?1.30' A device according to any one of claims 1 to 10, in which periodic replacement of

10 the filtration bed is carried out with a periodicity of at least 6 months.
12. A device according to any one of claims 1 to 11, in which the base plane of the
filtering distributor tray is provided with orifices in a density of more than 100
orifices per m” section of reactor.
13. Use of a device for filtration and distribution according to claim 1 in a
15 hydrotreatment reactor, a selective hydrogenation reactor or a reactor for
conversion of residues or hydrocarbon cuts with a number of carbon atoms from 3

to 50, preferably from 5 to 30.



