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1 PREDISTRIBUTION FILTER PLATE WITH OVERFLOW TUBE FOR A
FIXED-BED REACTOR WITH DESCENDING GAS/LIQUID

CO-CURRENT FLOW Field of the invention 5The invention relates to the
field of distributor plates intended to supply chemical reactors operating in
gigs and liquid co-current downflow mode with gas and liquid. Such

reactors are encountered in the refining field, more particularly in reactions
for the selective hydrogenation of various oil cuts, and more generally in
hydrotreatments which  require streams of hydrogen under high
premEHSTRWBIMHONFFIEmHIHMTEWWHCOVEWE FOR A

i et iy T e

bed itself and, over time, reduce the FIe@¥tial volume of that catalytic
bed. Plugging liquid feeds which may be cited include mixtures of
hyeiepthonsaaiaining 3 to 50 carbon atoms preferably 5 to 30 carbon

atoms, nd 008 |ny ontajni n iQn,of
unsaturated o §o lflnsee??l{ﬁa d%é)grnp%%ln Yacety qfainc Yerieh e supply chemical

wﬂpmmmytmgmmﬁaqmd of-thioset viariode wompeo with gaseddigid.
?rogorgﬁ&%&ﬂ?&@tbﬁ@éﬁ%ﬁ%@ TR ?&mg Bidfy 919;0/94’13/&%{8394?1‘9 '?nt@@acnons for

A representative example of feeds with ‘which'the present

RosriEstvE hsressrrian Al iET it P e uthetndi BT GRS aiohiyotreatments which

rYHRY St aind T igoga 8ABRA IR PFE3ERY QEE AR WIENHE P ORISR which
skilled person The pres n n can bothélmlt the deposition of
ﬁ%‘éﬁﬂg ‘Béﬁ%i‘é‘&,‘%‘fﬂ%“ﬁﬁ% aﬁ?ﬁﬁ%‘g g’t%??gbc fEte the flow of liquid
arrivin@losomtfeaammmmqnidtéekdceaemds\mmm\mﬁzﬂheqmjeserﬂqhemted on the

‘?a(?il ISUERRQy Jhe Brestat 4@&%%8&%%%%&%%&%@5?@4?@4&%}1%@
Itration plate or filtering %%re distributor. 25The distributor plate located

downstlagsinsf Hauidrdewdst phichispayutes |§1@‘Hls{’ﬁbl§€orfb‘ﬁt§e§oﬁfph§ﬁﬁgcafb0m

VS mMBIGHI 5 h® Ensiai] Hreichbansl asoa4nibinatRdiGHif eyl S MRining a
exammle, such a downﬁéream distributor plate ma%(;)e anal%%ous to that
HH REPRTGRA SRtARTABHRERGLH AN (rEmRSGPLEAecsyAzye or dienic

ipolindspoe eoisinbinating efivbe daiviisemrgeendinthe nviahpesjoatiaesfitvesaturated
SEPSSINAOLING 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

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 liquid arriving 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.

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.

The pre-distributor described in the present invention enhances the capacity of the
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).
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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).

When an obstruction occurs in a catalytic bed, the pressure drop of flow
across the reactor is quickly observed t@ increase. The pressure drop
may become 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 the process 5cycle time. An obstruction in a part of a
catalytic bed may be due to a number of mechanisms. Directly, the

presenuséaf padisietciviheciesdisicanyiayehube pesahstauasiof fiyw across the
deao(f')sitinf%sc?'id gg\rticl%stin the catalytic bed, having the effect of reducing
act

e Vaid fFActian of the cgtléjl%?gs Bed. 10Indirectly, the formation of a layer

of by-pFbdpotsseksrirepl frasnbasome sl thkid g ee tstinemtorhicsiop the reactor and
DY RERDIASA1E SONE MBI KARMD @SirGUsBsed VoL BEARRSALAHIO T UA. process

catalyst wain surface, may also contribute to reducing the void fraction of
HEIBEERE  Further, since the deposition of plugging particles generally
occursAmidysiigidies pa ansedmliritea miyibaday kesuliniber of mechanisms.

heterogeneijties.in the distriqution of the void fraction from 15 said bed .
which \jﬁvllﬁe%lltguihﬁ ﬁees%cr%%ti%aﬁgg% Srlel}eﬁr{gn%gﬁfiﬁért%awa?g Yorthe Iq l?el}bdS fruction by
depesitingraidopantisten fifithe qatalatic bed, Barchgiiherertactiof 1edilvinayheareid fraction of
el Rygudicial from a hydrodynamic viewpoint as they severely

disturb the hom(é%eneity of the flow of phases in the bed and may result in

hetero§uifartls e Aogarianiol »iayrest W PHREILHS AsEXPle R R ARt iorhemical
FehbesmaMiR PRiptoddtd e pobsaiidRvanianSardRey cthitte speatepbiited on the
of such phenomena arising. When they Qccur, it can jncrease

S R N A R sk B R BB e bt
ExamiRatiber, sinbetheiderasitRatefpipsng Bt Begenscibroc-gsvihis- g bed in a

desorbe devicas HNehCAR FAGS JDRidos iSRS WS ARbR BIMESs d Tt HGon from

catalytic bed and minimize its increase by deflecting part of the flow .
fid g ek wikapudt dn thsebmiation s RIGTeaieLiRTEY RILENS difid phase
aRfAbith Rednflow mode. :

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.

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
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
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
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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 pétents cannot control the ratio
between the deflected liquid and gas streams in the tubes comprising said
system. The gas is 3 deflected from the time the reactor starts operating
and the liquid is only deflected when a sufficient liquid level is established
above the bed due to fouling. Further, at the outlet from the devices

clelerisd dramtiketivio fhedr preten starth epstiting fhdidbdibiqind io nndyfdeflected when a
WhishiaReasRIRIRS B AHBEsAIHIRIN Riaitobanggyivalent system 5

downstream of the device, In the case of the present invention, a portion

of the diSEGEtHR ﬁ%%ﬁrﬁ%@arﬁwréd%ﬂ%geﬁfelm haitBR sifederateatsothre is o
disiadietdiarion efieer) Wik inassinielplivmisclisitatoniiata slisHiyiRalent system
plate placed downstream. In US-3 958 952, the. plate with which that .,
ORISR L REBRIET I o el o By B P BRI,y otion
Hahstionos suiconper asdaitter thatifiliraomceystein enfpty ersiualsatsvinedeyen if the present

GRombeRaaey RIgH P&é@&ﬁﬁ?@%ﬁi&%&\ﬁ’mﬁ%ﬂot described in detail.
In such a system, the filtration function is completely separate from the

mixing BrEaR AR5 En therRlalineish the MBS Kensras constituted by a
iserize oo il itatiolil iiAtiq Rk b ang isiitated vy preMiaed Rydbe vRnigipty chambers and

dedicated to gas.an rifices. inthe.plate for liquid are integrated.
fgamc%eﬁygﬁﬁgﬁﬁiﬁgfﬂ,ﬁé‘g?gt% ﬁ?th“i%gll pﬁra‘f’tgot{) %nlne\c/{elﬁt%%gf[mctions to
stabil_izle mehg@smq:m nhndim@@ofﬁhngm\dms@mplnﬁebra&@am tfmm the mixing and
GRATHRINE SHRA WBHO W SHPBIY gV b F AR RAM IS A tllOHiBation bed and

The device described in the present invention is coupled with a distributor

pisfribrion arpgdahby ey atdadicated torres i o asifineg in flsplaisyfor liquid are

sueigendrregularities 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. .
vhon (1S AR A LA LA LG TR RS Yo (e
prafiiquigsotirbde oitherdswpstream absti oad dmF- Fomtrb880t@ UBifetmlyerpplying said

Hg@g@gﬁpﬁggev‘;ﬁ@maﬁ(pe coupled with a downstream distributor plate not
comprising a feed filtration element, 25 in which case the device of the

presenttihwsifsrdsterbad sitntsinmssen foveation By neateE yatyaséisitheier plate
ptieg @witream EHAUS iehaves: dHRGRM L IEHRIE - HdiaNHdsatiates in the
late Plf' th% invention, said plate being placed upstream of a distributor
‘ﬁ?&‘fé’ at¥i€scribed in patent application FR-2 889 973; -
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 filtration elements, as is the case with the
plate described in French patent application FR-A-2 889 973. However, the present device
may be coupled with a downstream distributor plate not comprising a feed filtration element,
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;

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

the invention followed by a downstream distribution plate, thus also downstream of the
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30Figure 2 shows an overall view of a reactor provided with a

pre-distribution plate of the invention followed by a downstream

distribution plate, thus also downstream of the 4 catalytic bed per se, the

gas and liquid feed flowing in co-current downflow mode along the

catalytic bed; Figure 3 used in the cmparative example represents

the change with time of the pressure drop taken between two points in the
catalytic bed with and without the device of the 5invention. Brief

description of the invention  The device described in the present

invention can trap plugging particles contained in the liquid flow

coatgiytittibgl thez Sejuie educt Aqeddted dpeiaging dorgasaintbhigiicv mode along the
cgaﬁ%gl%giownﬂow mode, by means of a pm-distribution plate

comprising a filtration medium. 10 This pre-distribution plate is also

provid Bt hufsdsnohe Gomparaiivrcerampisvsmewis fae \whaageigvith time of the
ShiRsiaRliRdy teettatHen enehand Rftidishiigiloct aekRha SRRt @BYice of the
the downstream distributor plate Di such that said distance Di is less than
G- and preferably less than 200 mm In a preferred variation of
tricdeseriptihreontheritiventtor overflow tube dips into the 15 liquid phase

e S LR L I AL o

thhe Natrid dlory srastiftsingdhsdigrid Eerbafirsteacion enstrinsdn phatand liqyidyeg-current
taewRIRsP i yl@ﬁéﬁ&&i&%{ﬁﬁﬂ@!ﬁé&ﬁ@ﬁ@ﬁ@@m@g@mﬁmﬁ

the I|q flow. Further, |t ntribytes to stripution of as and liqu
D e e D o
thibd) adaobfishalptentidlyi Mmalplatmwadd’abog adhidhviss1theatednit waelitgnce from the

rﬁc%’x@&]ga%' %ﬁ%%h?g YARL B} Ql!ﬁt %gﬁtﬁga%];yﬁ %rFesqlﬁ}ytp %’(?I 0 é}ﬁgl A& preferably

More precisely, evice 0 he present invention can be d
prasdbest 3 aven and pre- dlstrlbutlon of a gas phase and a liquid phase

constitylingAierid RN RIP02 the ARG FIRCIRY AREHAHRM A ERS Ak il dnto the
co cyrrent do nflow mode, the I| uid phase belr:ﬁﬁchar ed with plugging

0 BB e T SR P B A AT AFR B % SRR sudden
p;laﬁeuda rimée thev'coewniStie diqiid fetdbripsrplaierkGuand theingrioiatitdatienuated

glg(g@t f|'§e eg(g Eg]goyr\ﬁjh orifices 7 with diameter dO, which is

stanti orizonta mtegral with the walls of the reactor, on which
substahtigglythe present device provides a dual function of filtration and regulation of the

liquid flow. Further, it confributes to good distribution of gas and liquid since a major portion
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
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 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 admit gas, and at
their lower end to evacuate said gas, said plate supporting a filtration bed 2

surrounding the vents 3;




10

15

20

25

30

30vertical 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; 5 at least one tube 4 termed an
overflow tube acting as a liquid overflow, extending substantially vertically
from an upper level located below the Iével of the upper end of the vents 3

to a lower level located at a distance Di from the base of the downstream
distributor plate, Di being less than 300 mm, and 5preferably less than

200 nun, In a preferred variation of the device of the invention, the tube

acting as an overflow 4 extends to a lower level located in the liquid phase
over the dovmémamdistbiblﬂaeqnhaﬂeamoﬁatﬂimamba deeididtratianiiged inverflow,

the device OLMJNEINGNS.G0 A 8 RILUAIY RIPYEISE SAUY e v

particles whic inert, some cases be

10catalytical®f Betiaper en¢l?é er sersh %édafﬂfweb@t% esatetatigydistaneg|Pi from
layer of partiglesavdtbr dhagnsiRneatn Haleneeuunihestamatans:of the, and

orifices 7 of sa vice and a value which does not exceed 30 mm.

Preferably, ﬂ@%?ﬂﬂ?éﬁ?ﬁ&éﬁi&ﬂ’%mes at least two layers of particles and

in thislcageefthdthearipphar 6if didayeicesof dnsiiiviiatibin\thineubpartiofes aitbvarflow 4

&'t%”&?i A we% lré%npl%c%?e(ﬁnstgerﬁ@iga@%;g%\l d 43 %&nsﬂ’gm%y %ﬂ‘xsoutor plate 10.
es wit

constitute bymert partic eter |n e range 2 to

PrefeFapfstatip thefilintiasthrg i bedarice frdnyeatististnonstitrsesbyraplurality
%&é@dﬂ%iﬁ%@ﬂi@@so&m&% distelutondlat aﬁﬁiéﬂ%?”ﬁﬁﬁo?&é%ses be

vents is in the range 10 to 150 per 20 m2 of bed section, and preferably in
Alyicl¥ %Y 100p m2 of bed section.  Preferably, the diameter dO of
the oﬂﬁmﬁlt?atmmﬁeﬂmbg h:mmgmteﬂ lyLadingiol dper pt%;tariicliass thaithr dingmAons in

t&%r R re}:ﬁ)rac? r}%egg%ef g’a ev1ce ‘a'nd a Vfgllgel%v %hedoes not

e over fUe 4 an lameter ds o e outlet orifice 6
m&éﬁ@mferﬂow are preferably calculated as a funct|on of the dlameter

of theptefei8lyDheBiltration bed comprises at least two layers of particles and in this case,
the upper first layer is constituted by inert particles with a diameter in the range 10 to 30 mm,

and the lower second layer is constituted by inert particles with a diameter in the range 2 to 10
mm.

Preferably, the vents 3 acting to stream 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
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
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 mm.

The diameter ds of the outlet orifice 6 from said overflow tube is an increasing

function of the diameter of the reactor Dr, and is preferably in the range 30 mm to 300 mm.
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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 nun, more p‘?eferably in the range 70 mm to

250 nun. 30The diameter ds of the outlet orifice 6 from said overflow tube

is an increasing function of the diameter of the reactor Dr, and is

preferably in the range 30 min to 300 mm. 6  The precise diameter ds

of the outlet orifice 6 from the overflow tube is determined by satisfying a

rate crileymcior diventitynids of thseutlétiotifiset dferabiy desslovarmiiss dtets)ined by
SRR G PIRICHRISSRS RARHRP GIUS: which i?%%?é%% g 1948! Y5, and
Ht of the filtration bed is in the range 100 mm to 800 mm;, 5 and more
mpssarsEtrhly dess By E286845un to 600 mm.  Preferably, the vents 3 of

the prprefistibiy tiastplsltRenflitg: iovoatiiRasaoed i HrPRALVSGhE & $00 mm,
grillgat(i)on Qegr a hﬁzit%ht Hezi&)the rangs 5 mm to 100 mm. Optionally, the :
vents 3 Mtended Tor the How ofréngs Gre p?gl\l/'lded at their upper end with a

cap tPpristablyathaimentsnd ofi therpre-distithuidod pldtesof dse ithentiomnartesdathe upper
1696 CRR RIRAG R BRI} 9 FAIBHAQSH HARRE SO AIRMOILLA] RS HEMRyS the vents

In the same manner, in order to limit the intrance of gas into the overflow
imfendedriar shiplep oftasn B exvidsdatibsi tmper a1 xjthe pbrduatesiasainst the
iffiinGe b1 Hiisdageiiiiediametenekibicocai 25 Rigiershbal (east 106 han the
d?rea\ ert %n thetsdi'ameter Dt of the tube of said overflow tube 4.
BTeTera fy‘fet%e Upper portion of each overflow tube 4 remains contained
withinhtthefsame oraiued, 2 Fider patiiitl tredatenc afigavanflothdolverflobefuls 4, the
e LI r AR olRYRbAS ik HURPR OB AdSL AR Y EBAFAMAASHRcase, the

within the scope of the invention. The pre-distribution plate of the

diametdd bacapppuiarainatdiesidomn pestethan sdiansier Sijef the tube of

sdistrikiAewpmtesmay be of any type and in particular of a type 20
that described | [

di tent lication FR-2 889 973. . .
Prefcl SR e BS,RE SESHF oSSR SO Hor o B g it the
fifistiorf bris?.sAlt periteukva sy titmT alvsiillew tubeficbsnydhashowitit e sipleer level of

- aiatlpsatnunalaninikanchal daud e he iiiginof the

vents in which mixing with the gas phase occurs. Said gas and liquid

mixin§PRIREHSRI Wit Bl afi thth B VRmHan 36T tHBDbY e dlistribuies Plgiatkoigeated
dYdnEhelnS OReraliriiaophayalaic Rl ePaRNGSpe add'arigiaite®.Pof a type
R SRS S pite o e fauistoam dsrouir ptc

the hRyhiesthhprttendofvtisercovwdistribator giatei 0t oopiateed Oerith doe Xips R0t gas,
A A A A I I 6 o o
infranes pfdiguiddintrtihe dewrivstaddhe drtkbatwhisiamizingasighthwgdn Fisgreccurs.
S#d gas and liquid mixing function is not desired in the vents 3 of the pre-distribution plate
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,
it is the upper end of the vents provided in the downstream distributor plate 10, as shown in

Figure 2.
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7 The device of the present invention may be applied to any type of
reactor functioning in gas and liquid co-current downflow mode and
operating on a plugging liquid feed.  In particular, the pre-filtration
distribution device of the invention may_be used in a hydrotreatment
reactor, a selective hydrogenation reaclor or a reactor for the conversion
of 5 residues or for the conversion of hydrocarbon cuts containing 3 to 50
carbon atoms, preferably 5 to 30. The filtration and distribution device of
the present invention can significantly extend the cycle period for the
catalyst employed in the reactor, as will be illustrated in the example

belowTs<dsaike Hethe prese iaventien sy hranntisdcn podtipeafieastoufunetipning
ia panadirfididltuatiraskA M. nRISBrafesRY Ableast Remantes.

Detailed descriptign of the inventjpn The present description is made with _

refereﬁc%%c adu%% R firation ‘lf%bagﬂ’ﬁ’c e%‘Fﬁq‘éf@Sé&mH%%nﬁ% used in a
h}«impmdwfreaptm,fdisbibmﬁmrhpdlmgenaﬂinp NSInEa08 Lm&tmtmaﬂ;t hhnfimhion of
BAEP'3N% RETENALSIERof ISRRSE a%ngg)g{] 8>3 4 %R i homs,

the walls of the reactor, on which an assemb y vertica
nyelsrably arto fAed, provided with an upper opening located above the upper

level gha filaiiannedidrishcon RWEE SPRPRGst AR BehaNiBBddilPextend
{}e&velﬁof the Q riz&ntal %%ne of theéjjat 1. The base plzine 1 is pierced
S FRGHR L e SRR R R AR FE AR BY AR i excanple
teiotiobahilye peidtdid rglddemera o Hibdifiirafothbedup phyrjzdnetr atizls anjeriddicity of
athe r i liquid portion of the supply is

aﬁ]?té%?jfgﬁgt g%g\%%ﬁée?ﬁ%%}%% %g% gjl\?v?ﬁir%'which it is distributed
Dsitailed slespxiptionef $hetBeventinnvia the orifices 7 cut out of the base plane

| The pislihdQeRiaich sy RRAE @ IatiaR Reddansiityted by at least
one layer.of granular solid acting, as a filter, said solid g,ranula_r bed .
Surroﬁﬁﬁ?&%}a %b? PEESSAL fpvention is composed of a pre-distribution plate comprising
a substantially horizontal base plane 1 (hereinafier termed the base plane) which is integral

with the walls of the reactor, on which an assembly of substantially vertical vents 3 are fixed,

provided with an upper opening located above the upper level 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.

The gas portion of the supply penetrates into the vents 3 via the upper opening and the
liquid 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.

The vents 3 preferably project above the level of the filtration bed by a height He 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.

The mean size of the particles of the lower layer (or the lowest layer) is preferably less

than the particle size of the catalyst constituting the catalytic bed located downstream of the
distributor plate. |
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25The vents 3 preferably project above the level of the filtration bed by a
height Ho 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 filtratidh bed. 30The mean size of the
particles of the lower layer (or the lowest layer) is preferably less than the
particle size of the catalyst constituting the catalytic bed located

downstream of the distributor plate. 8 Usually, but not systematically, the
particle size of each layer is between 2 ram and 30 nfl In a variation of

the filtkiareRyahet aixtsitstenenti crdbichapaticl asizmeinckteyfitisbervbau2isim and 30
snposed of at least two layers of solid particles, the particle size of a

given layer being 5 less than that of the particles of the immediately i
superitr3agaption of the fltation.and distlstion deuwafiths HrvEntiony dis@fation bed
theopmidiett of a6 lefsthievol peEs afeoid teiblbatinpaattic sdhd mEgenliOytd being

0. nun,.and the particle size of the r layer is in the range 2 ram to 10
r;éasn?.han tﬁl&lgﬂgéﬁ)g %?‘gvcast;? of MUt %ﬁ%&fﬂu vr\fﬁﬁ%&'fréonstituting any form

of limitatioparticebfikesatbeniddlin doter oé tiseinvithtimm dhecpagideesizs eftherppper

SeANRHHGEYRYs AHIIRGE T FORIET SRl i
%gyht of the filtration t?ed, and composed of Ae‘g'ﬁrqggééi%cg pgg%i(t:{l}éas{ezl%wer tayer

it @oee 24 Bfate layer representing 25% of the total height of

the filtratity bedvanefconmiased, ol GHHAS bopstpAiElesy Fanm df GiZRition, a
lower layer representing,50% of the total. height.of the fijtration bed ‘

e TR BN eR S P ) O R AR of the

catalyst graiarsupper Thpamickestiogaiig ofi éhéiltred]drighdah tae Htratianped, and

shape, for e&m@&&#&&%&t%ﬂ[;}%%?és%miw@&ut an internal void
volume. They are generally inert"but may
¢ an intermediate layer representing 25% of the total height of the filtration bed,
and composed of ACT 108 type particles, 8 mm in size;
¢ 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
optionally be catalytic. In this latter case, the active particles of the filtration bed are
preferably constituted by a catalyst from the'slame 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 JOHNSON screen
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 tota] height of the filtration bed is
preferably between 100 mm and 800 mm, and more preferably in the range 200 to 600 mm.

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.
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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 caﬁ’ture of impurities while having a
high void fraction, such as JOHNSON 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

preferaby wtxéare podamblyeeuboly spared hr hedtiensedretamignige thi to 600 mm,

ARS8 PRAHI A BD0aJ 3y Aah diameter of the vents is preferably in
the ran,ﬁ_tl-:- % ram to 150 mm, and maqre preferably in the range 25 mm to
o iAo e

80 mm. PYETPINERETAISTY FEGUIR YpkBsdEy Salorsidavsys, and an
iherfogs Aduacdbéwaem,thadoer orplergdd portithentd tga SR, taoh GOugped portion.

The filtyat I [ ver fi ing.with the lower .
yers, B e R s B bocion,an
Sntshpe Wippreehinens vped!prtioh s avselloglidbsadsed thesuptsprethrough said
filteation ek oebdIHBRE) RARANEDRILROMOMARSHARIRNGS BikARRRINGate 10,
the u%ﬁ;nle el of the overflow tubes 4. It then passes through said

BeSrHRY fndkedionid shrsed) the dermReerEUsTRoL Rigf Altream distributor
plate TTheppatephbdy padhs |ihrodehhtheevehth &adnwindirepperdipieitimgoroptads lower
o‘%“"“ The gas phase passes through the vents from their upper

enlﬁg to their lower 10 opening.  The upper opening of the vents is
preferdibig/upratenrring Hdhshrarts sucierably fteaiad atisdwightitle pbavattke filtration
M%ﬁﬂ%]ﬂ?%@%g@%et& POE AP E HROSREDENRBIL BRAERS PrAIGHE Brotected

by a cap or any equivalent shape intended to prevent the direct o

O RO SR TR EP L RNGY SiafBesbincomativg ghlguiggia said

whaen eenoigihel chpseatatimothiireca) aieatishakd D fk: \wapiscdating Q@ ipper end of

A, AN 45 PRRISHS Ol SULMERIS o7 ol JOESAME manner, the

overflow tUbe or 1abes 4 may be provded with caps or any equivalent

form, 18 Prevene theniviobe ctistilofgabe or tubies Bigusebe previded sty aaltseor any
SRIGUIERE e eaRTb e RiRmelsk of gyhich is 10 mm greater than that

of said overflow tube, to reduce as much as possible any intrance of gas

into 207AEERTErIBRCNFERO™ tuhf ‘H@B?%Vﬁ%ﬁél%%%%%@ﬂ?&%fﬁ@%ﬂ 10 mm
gigniel Haashao bileidloventitie aib ) st idduier 49 laieshvil iRlasible app e do 6f gas into
t]Breferxtﬁd C %figuration. By way of illustration, Figure 1 shows a

|ﬁr \AS OW% <

Ation bed constituted by 4 layers, from top to bottom: 25 a first layer |

whichlisHiggantheivieriowsuhedipbinto dre K@id phgseygfdtisatadenstream 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:
o a first layer I which is 100 mm thick, constituted by inert ACT 068 type beads
25 mm in diameter; ‘
e a second layer II which is 100 mm thick, constituted by inert ACT 108 type
beads 8 mm in diameter;
o a third layer III which is 200 mm thick, constituted by catalyst particles 2 mm
in diameter;

¢ a fourth layer IV of alumina beads 6.3 mm in diameter.
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25 mm in diameter; a second layer Il which is 200 mm thick, constituted
by inert ACT 108 type beads 8 mm in diameter, a third layer I
which is 200 mm thick, constituted by catalyst particles 2 mm 30in
diameter; a fourth layer IV of alumina beads 6.3 mm in diameter. 10

The term ACT is the trade name for beéas sold by CTlI located in
Salindres (Gard). EXAMPLE  The following example is a comparative
example between two configurations of a selective hydrogenation reactor:
5 a configuration A with a single distributor plate; a configuration B with
the distributor plate of configuration A preceded by the pre-distribution
plate wikeasrBviridnieaBadn teesierdisads inld brhideeated inSatieiesTiciard).
rEXANTPIa a diameter of 1 metre and a total height of 5 metres including

the pre-, 10distriution plate of the invention, the doywnstream distriutor .
plate and the ngﬁﬁ/ﬁ’éa%ﬁ? 1 %ﬁoéngﬁﬁtﬁﬁceﬁaaﬂ?&a\ge%?ﬁ?)ﬁgocﬁ'fﬁg“ramns of 2
peleitieshyfimgenditbomedatatalyst for carrying out selective hydrogenation. It

was a catglys&t SOR '%5 : I)Ll _‘9{%1?0%%&%%3% & uqclﬁr{r;lg%g support,  The size

of the catalyst parti€les forming the ytic bed Tocated downstream .of -
the downstrearenfigigsino Boteth thadistritutor At efaupfigutatiiveA gacstaied by th

was composgg of &-HaHich RASIORANG:A HRTBRMUIAL in IORAGNE WA the present

constituted by a pyrolysis gasoline with a distillation range in the range
50C to 280CWiH ¥ ™ean boiling point at 120C under standard conditions.

The gahphaseitad sdmpesed Of Sondandr ool goes nbEaRMRinRg the pre-
it L Ry B R R T
The catalytic bed was composed of particles of a traditional catalyst for carrying out
selective hydrogenation. It was a catalyst containing Ni deposited on an alumina support.
The size of the catalyst particles forming the catalytic bed located downstream of the
downstream distributor plate was 2 mm.
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.
The pre-distribution plate of the invention had the following:
e 10 vents with a diameter of 50 mm, regularly distributed over said plate;
s 1 overflow tube with a diameter of 50 mm provided with an orifice with a
diameter of 45 mm;
+ a filtration bed constituted by a lower layer 40 cm thick and an upper layer 10
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.




10

15

20

10 vents with a diameter of 50 mm, regularly distributed over said plate; |
overflow tube with a diameter of 50 mm provided with an orifice with a
diameter of 45 mm,; a filtration bed constituted by a lower layer 40
cm thick and an upper layer 10 25cm tflifk. 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. 11  The downstream distributor plate had 40 vents
with a diameter of 25 mm and a height of 175 mm, each vent being

providddsAavrstesaniieiburmids dad HRrentsinybe Game nhdidie pad a height
isrroduees igdehtheny @eitgapdvidbd ngiaf laewid Witks gRsposed in Fh@e stages to allow

roperties .of the gas and the liquiq under the operating conditions of the

P B Rttt S0 B BTt ST (5 ) 700 Density

of gasIkg@n@ez&mﬂmmmddhﬁﬁ@ﬁdqm&(mﬁp&ﬂmﬁﬁmmﬁ@f the reactor
ViSERRRIR RS (Bad:

Density of liquid (kg/m’) 700
Density of gas (kg/m’) 20
Dynamic viscosity of liquid (Pa.s) 0.0005
Dynamic viscosity of gas (Pa.s) 0.00002
Concentration of plugging particles in liquid | 0.05
(grams/litre)

Liquid space velocity (cm/s) 0.65
Gas space velocity (cm/s) 10.0

Table 1. 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
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
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
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.




0.00002 Concentration of plugging patrticles in liquid (grams/litre) 0.05
Liquid space velocity (cm/s) 0.65 Gas space velocity (cm/s) 10.0 Table I.
Properties of fluids The graph shown in Fjgure 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-distxippdion plate (graph B). The pressure drop, shown up the
ordinate, 1IS hormalized with respect to the initial value which was
determined using correlations which are well known in the art, and the

time, alongithe ahsaissfonABrRARS WiIRH méan@tﬁbhaws-dﬁ &AHAEpIRRR and a
that istributi f the inyention can_reduce t ressure 15
e A T
unitsyEHGHEE re9-averrabslawvpilevs inedrophrdingid hwsgéeing charged with
pre-@ﬁl{jbﬁ@ﬁa@tﬂi@s’n}%i&B%Viﬁ@béwlﬁtégdtﬂﬂﬂfﬁ@éh@?g%_distrﬂ?f‘&g?_qulate,
way [ a, e effect the pre- triouti ate e Invenuon Is .
to fix%%%%m‘%%g%é%sgwg é%gﬁae"}o?‘?ﬁi%ﬁré’g l(j é}a:% r%BqOrL fRgSRaRHfuted by:
bed and tomeddate thrrfRoateshadtiveortifiess té e athasalthwaitar, (do)Tavhich is

with shegpeprstatfindteBriiata RN thidyMithar the Rrsndiskigiicgaptate ohhfhich
dlffer%%cs:?agﬁ'%ybe‘evn T? a#:\(lj T% '%3-T f?| gaﬁebz\i) the order of a few

months SHth iy DAty s (LR PEGHYEIRE ATS SRRE7h i eBR" ends
in thtvopemaitingaserod afttitbeisaltwebefods dppiagudte Eaplugasngsaid plate
CLAWNSportink A FRAGGIPHEH AN ARABRIAG RV 28258856t (3)

and a liquid phase constituting the SL'J:ppIy for a catalytic reactor operatin

in gﬁé IRFLRG e SiRFFAY BLRIG Bten theditgPyrbeightigic) between

chargedmviahgpl@ymgnparticles, said device being located upstream of a
gieﬁtr:g"égonfs%'t%tg é%?‘r "SAL BFdRWONBRI A RN YPRG AR overfow
extending substantially vertically from an upper level located below the
level of the upper end of the vents and which remains contained within the
filtration bed (2) to a lower level located at a distance (Di) from the base
level of the downstream distributor plate, Di being less than 300 mm and
preferably less than 200 mm,
the filtration bed (2) being constituted by at ieast two layers of
particles, a first upper layer constituted by inert particles of a diameter of
between 10 and 30 mm and a second lower layer constituted by inert

particles of a diameter of between 2 and 10 mm.

2. A device according to claim 1 wherein the tube serving as an
overflow extends to a lower level located within the liquid phase over the
downstream distributor plate.

.3. A device according to either one of claims 1 and 2 wherein the
density of the vents is between 10 and 150 per m? of bed section,
preferably between 30 and 100 per m? of bed section.




- a plate perforated with orifices (7) of a diameter (do) which is

substantially horizontal and integral with thg walls of the reactor, on which
substantially vertical vents (3) are fixed which are open at their upper ends

to admit gas and at their lower ends to evacuate said gas, said plate
supporting a filtration bed (2) surrounding the vents (3), said vents (3)
exceeding the yppsy;level {) Itrati épe 2)13 y.a height (He) between

5 mm and %OA'mﬁ]é"vd:% % t:(t% e%g‘taorgg og\? rfl%g\}étu Pecﬁﬁng%r\gin{a)a% a“ﬁ%’cﬁ'ﬁn the
overfiRMStRE1@inYy LB LiiBmsVEmifal i rorisss IpeE iRl foctacde plate is
belowdhedavel ahthetuppeapadbeithanipnstarewbishdemains contained
within the filtration bed (2) to a lower level located at a distance (Di) from

the base level of the downstream distributor plate, Di being less than 300

mm and prefefasiFYies arsareitgntm any eRrefilehsbrmedy(2ohdingherein the

constiatest &y ofttiea stivadayRBeof R rickesirt istHB IR of the diameter

consjj ' ticles. of a diamejer of een 10 and 30 mm and

a seéﬁ%do'{/%vxeépég/@%yoﬁg |t'ust§935 bt eét%paa?é):?gs& o'?"'?d?&‘# &reelP i biy Between
betw& AR 10 Thm. 2. A device according to claim 1 wherein the

tube serving as an overflow extends to a lower level located within the

liquid phasg 0 eathe downstream distribu\;(\(ﬁir_églag?. . 3. Adevice ]
according 15 ditheF 8fe F-CRIATE1 Bnad™y wiitiel tREEE Sy For mevberpin the
is betpamtaro(gsd v6Ciperawtdedf drifiteeefidhe poetetibly titederallirtrdasing
100 Rficith obOeRESarIARted of tb ALQUC]BACAHNG BARLANSE and 300
claims 1 to 3 wherein the diameter (do) of the orifices (7) for the passage

of Iioﬂ]m'on to the plate is between 2 and 10 mm and preferably between 3
and 6 mm. 5. A device according to any one of claims 1 to 4 wherein

the diametor gf fag;puesflondiaaertPihis @ﬁ%gf@@@i@% (gurg&ng&’a%&ﬂé% the total

diameter of the reactor (Dr) and Is between 40 an
prefORON K& eRh B8 JHirabehad is betwessid@RdmsrdarAtSaRyBAE and

of clpreferklity hbetheren2he disnseies(ds)rehthe outlet orifice of the

overflow tube is an increasing function of the diameter of the reactor (Dr)

and is between 30 and 300 mm. 7. A device according to any one of
claims 1 t#6 fvifeuieereeoralingightqrit) aTeheffitleitth bekiybwivesein each

100gvermnd B9 mm iBrstavriedafitdappaepsRULMIMENS &40 B limiting the
8. Aedi\gce ac?ordlng?;o af? one of claims 1 to 7 wherein each overflow
tub& (1) LB SVidEa iR %ﬂg?tﬁ&%er?Wﬁk% gk Jeast it g ke thatgf the
of gavediavdidbectBtreater by at least 10 mm than that of the overflow
. tube (Dt). 9. A device according to any one of claims 1 to 8 wherein
the distance g]}c separating the pre-distribution plate from the

S

downstreain U6 PR Singutn @RY tRBDH e GRIMS of the Gowhengin the
locatisthaten¢BrihaspaPating ftae phe-dipebingsh psldienfediehe downstream

do iStri t . Use of the filtration and :
prﬁ%ﬁlﬁoﬁrﬁ gg%/ﬁ:%géﬁz‘:%or ?rﬁgt r{g c?a‘?:énp a?r:]eao‘;f‘e%c égref'g‘r:e s located at more

hydfdft atth SR BB RerfanRatoROTIqR sRiuEheorownsbigam distributor
conpraesion of hydrocarbon cuts with a number of carbon atoms which can
range from 3 to 50, and preferably from 5 to 30.

10. Use of the filtration and pre-distribution device according to claim
1 in a reactor for hydrotreatment, selective hydrogenation, or residue
conversion, or conversion of hydrocarbon cuts with a number of carbon
atoms which can range from 3 to 50, and preferably from 5 to 30.




