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1 FILTRATI ON TRAY FOR FI XED BED REACTOR W TH A

CO- CURRENT DOWN FLOW OF GA? AND LIQU D Field of the
i nvention The invention rel'ates to the field of

di stributor trays intended to supply chemcal 5
reactors functioning in gas and |liquid co-current
down-fl ow node with gas and |iquid. Such reactors are
encountered in the refining field, nore particularly
in the selective q¥dr%§§nation of various oil cuts,

FILTRA RO (TR A X e B FRXE I BIPHREAEHO ReWT € Hivh i CO-GERBRENST DOWN-
hi gh pressure - elle ing with heavy
liquid feeds mhp%ﬁbgggﬁ;§ﬁ§é?ﬁfﬁﬁ%ﬁ?ﬁ?ies constituted

Field obthepluggiong solid particles. 10 In sone cases, the

jquid feed contains jnpurities which nmay be deposited
(Lffjﬁ‘etlﬂ‘éeme%tl i © %ﬁ?ﬁs@é dtflst‘h%itowr@vs iptERdodalp yuplic ehemical
actord RBCHASS B daklaBl 1Y QlaWE . L GitPEL and Liqui

reactor el e ey %n?fﬁfﬁ‘étt{Zﬁ“eggﬁllé‘?/‘%dvg“%%taﬁﬁé@“gf
Bydr veaoboars anoodrdenad my t8 welink@ fodd, hooregtasisarly in the selective

i B By PRl s Aoy e Ty Senteln 3
pressur? %&&M@él@%ﬂ#ée@aﬁﬁgp?Qﬁﬁ@’ WeRIHea ) [i§hi8 Te&isCORRR %Khﬁécc{hg%ilg limpurities

15 conbi nation 'of those various conpounds, t
constitdedpopluigging eplidinsdickss.at ed conmpounds possi bly being up

% ' L.n.the feed. A representative exanpl.e
7 sPRE i Ty Vet ST AmPef T FRES Pk oR ST Ton e
catalytit by@htd Omhdi SrePiielnys] BdgRIBE inf@stitial ¥6 Rk fShat catalytic bed.
designating a thermal cracking process which is well
k g fsedshuhiskimavelp gitadsspludenmistyessiofthydipcaborheantaining 3 to

P& -9 r ongi. [ ts can be .. ..
50 carf PRl BRGSES, 511 17 Bl EAREIANP LU R £ B
proportThi mifquedatfriRefli oi npplandaGhesd caktyfg ngerdiagd mPunds or a
. Wiithi.er, Editions Technip, page 708. The_ present
combingfigaL 4f LBH5°aTATIHS CBIORGH thhépteheogepiosi of Bhsaprrated compounds

possiblP b B0 Qé%tﬂf'!)v@%h{; 8 Eegd%%%&h%ts&ﬁa@@edcxaln 1d &uf%%é}s Jehich are

_ contributes to keeping t onbgeneous as reg
of relevtahee toothd piesant ingentamds p2olydugasbliee, fhomwl vl detignatiipta thermal
it _allows. also rolimigi the increase in pressure
cracking Pboﬁ.eswm%ﬁgétq %fﬂigﬁ%‘&’é{go%& gli%ge$ﬂer§°rb atal ytic bed, the
PI &88ipt@nds OBl pk RE pfdceW 4Rt ghEpendihe ?J%O%Ets'c%n be found in
observed to risée very rapidly. The pressure drop nay

the workesmiifted SRiefiinapact Ghue spénamor [Refimmd agkGhemicshBigidanmg] by P
L@ tor.and r ace all or part of the catalyst,
Wulfhl%?%lﬁlogﬁ%cwip,g%% erably reduces the run tines 30
The phgepriaeasion Blagkpagenafinpald dPbsitibs Fatled Far8Es in the

caﬁyﬁg%éibe due to a nunber of mechanisns. 2

It thus contributes to keeping the bed homogencous as regards the void fraction and
thus the flow quality, and it allows also for limiting the increase in pressure drop.

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

of the process.

Blockage of part of the catalytic bed may be due to a number of mechanisms.
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Directly, the presence of particles in the feed stream
may cause a bl ockage by de%psition of said particles
in the catalytic bed, this<“deposition effectively
reducing the void fraction. Indirectly, the formation
of a |ayer of products derived fromchem ca
reactions, 5 typically coke, but possibly other solid
products derived fromthe inpurities present in the
feed, which products are deposited at the surface of
heect it Q%eygltesarﬁﬁu ¥fs parfiglgs an stbe dleert sitbae emey cansedadilegkage by
e [ 0 ed
deposiichot Ol ER eSS LT et AR R NP8 Gy 2P he void
fractiorl. ess random manner and result in heterogeneities in

dj.stribution of the voi fractlon of that bed
@’&ﬂeﬁ"ﬁ 15,1 ey Bampton (9f i Bver ehim et dererefrpgcehemical reactions,
typicali?aédllwab{@t 0§5‘i%n/ phef §d'lfd315{ oﬁ%tQW@ﬁf\?edafr&ﬁ%é Qﬁqﬁ@ﬁ&%l §5198%nt in the

rom t he "hydr odynam c ewpol nt
feed, whishreductsedrt ylepmsittd ntithe her five s geneitdlyst (gfaufxs] oviyafsot dedtribute to
and may contribute to

reducm%@?é‘r’%&é’%{w8%%?11?8‘?% progress of the cheni cal

rFeaBéd e pl §g1ﬂ§ip|art1@§as BT BBHepoSiRRISInARE BEd QNS motor less random
Exani nation of rior art United States patent

manner @Aﬁwlm@megwﬁw@mdleah@ybmm affthe nidufracsiopodtatibet! which
1esu1tn¥\"chf:|r&ea§f1%l1o?p?ctfgrgcicﬁ)e aka e d| sks which are intended to

par reagents when the

Sablah)ydﬂ:r@ecb pathbago ﬁii’:Sm@jo'd Qﬁ@cﬂem@ ok Mikd BAGBdVimic viewpoint as
ressure ruptures the breakage di sk and allows the

they Cﬁfle%@sf%tl% PYolertrp dhg hompaensgndufi ey of Gharphases in the bed and may
contnbut@%ﬁé}eﬁ%ﬂugf ek p?f)grgsesf 1)19 Gle | El%ng% regcno'ﬁh % &Je as thermal

e conduits 1's Iarge ucti
cons1dqnartemsure drop. The inlet to the condwts |s | ocat ed

£ .U stre or, downstream of a distributor tray, but no
xanugﬁi EpﬁFﬁﬁvﬂed for deflecting the liquid flow and

mﬁe@ atkd PUYchiUSEA GORT 91d Eﬁj)ggges' ! gﬁpﬁﬁl de r&)nmgﬁ&{xded with

re-distribution device rovid in this ca
cahbrathd) hn@émez@slm‘erhﬂlow atentdhe tcodktﬂeet par2bf fiedihavt bfreagents when the

nquits. This devige also suffers fromthe
catalyif W fipgd S iaetei T Buidnd 1 oThame Ghben P dusibege disk and
allows tharfbal to ARSy theluph-tBe 68HGURAP0 and FR- A- 7513027 propose
6{}p/sterrvs conposed of filter baskets placed upstream or

¢ idantpngaun pifedh of datledtipg iperttsd dhe Sowdluoagh thapudirits Bs: large

et FRRRRS 8 P B eSSBS b 85 o

a distr 1‘dilﬁslk@zt}§ baﬁndi\@yﬁdﬂn AOpd0ided G kBilein) @ efdhid Qatk iaR® 1Rf gas flow in
the fractions of the bed | ocated between the baskets.

acm““ﬁﬁﬁﬂﬁ@Fepﬂﬁkméﬁ@ﬁP@QUld fl ow applications, the system

gag’/%ﬁlﬁségﬁ‘%ﬁ({ \/?%egg\r}\gg (ﬁlﬂ@ﬁﬂ%lgs% eité'haﬁﬁnggg\ﬁﬁfg}{et @cg%atoﬁhe outlet
from theheoriagk et Bhis ?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
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.
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In the article by T H Lindstromet a] in Hydrocarbon
Processing, February 2003 (pages 49-51), a system of
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 descri be devices which can reduce the increase
5in the pressure drop in the catal ytic bed by

defl ecting part of the flow through tubes. A series

df thelseisclé &yni“ri@ Landtiont <t ial ¢niHydpassonhPoagisingh @cbruary 2003

i c, bed. et.t ocat
(pages SN SEIRTEPT el Dt istfestse) s st Gnclogs D greome al
types of BRRRadHRSHhOBRN 61 MROMEtONGs véy@ligh. t 0 the catal ytic
bed at various | evels. The sys en1can t hus

iRépeAd2A0R pr (Eé)f$%@t059r§é)5 g&@cré;wdiewcﬁmwhwhfqa@mduce the increase
in the ﬁ?%}’\#d(ﬁg%é\bﬁ)f cRta e%%éag bgfdle é%t%:nsﬁ I%%tg‘%q!ﬁ ﬁ qgﬁoﬁgla L3 A series

of tubgsafomning « SRAOLIr@NpAsOlthiohigh fiaS talbed veRN ThBenlet GUildse tubes is
flow and the gas flow deflected Into the tubes

locatedc(%ﬂ%gprﬁg od 3i ity aiethg gutletifrgm Hosy @fheé eray abpwithe inlet
to the %a&%l?ﬁc Hey g atrllaﬁs lerv Chek g 2?@1{1‘”} tiaﬁslqi%%e\['}%é&lybdgé%ctbtﬁe gas and

cted when a su flCle
liquid dswalirosted tizbavBqtiideteds tmtahlnﬁﬁd afpsfreash iofghe Fedt HEIIIQ device

ther s no fluid distribution effect at  the outl
descritil g fetedef Bpiei s5uias Svntilahd 1o Balveh Ofaasiies P and the gas flow

dcﬂcot@@frﬁ@ﬁx% tuRRGSIPokiAL kN sgfﬁ&ndeﬂ’{@%!lsr %ﬁ%é’cﬁ@é’ct%ﬂ%bn?gtaﬁ up of the

di stributor tray of an ~equival &nt system he cas
reactorofind Hee pioeskntilli onignbd minﬂectthnb vhicgt pi dufficiont ﬁqmdt lewel hss been

ted ntot |Itrat|mwsystemto forma
eStdbh%ieﬁé‘F’g eatﬁ % ecf‘H%e PeiNfecent patent application
Woriler, Q840 Wﬂuﬂ&ﬁﬁﬁbﬂﬁﬁl el (B8 ou8étorh WRESevices described in
forn1ng a short-circuit coupled with chanbers al so

the twp gt iggtents peessigatinguthe ml%z@mm@mmlonzof g apstuibetonryry or an
equwale%l%gg&lnes %9 ta'{:&%dof rt]h(% Drese gt 1nveng§n H%EL{S&bbﬁ%8P pllilCthI‘l is

an ‘ef i've sys Str

incorp@ated lintg hafiRfatibueystan af foihe @mglb @évifg.om sai d chambers
mﬂen the systemis _used .in gas/liquid flow node. The
tgymese re¢dt PAvRmbPYeation \WE-Al 934940 degcabesomdevieq peme tubes

formmgya Shatf Elrg.gt %u;fi%:d GHEL LRmbebES HafReP a% circuit and acting to

onstitut ternating concentric &c
capturesmtiypantes bﬁmtmnd:lbm th@fecdc Thpt dedideylodd mdttulic&iﬁde(}m (,ffcctwe system
n detall In such a

for re- @9%@&?&11 bhaidtid ol Ren® e o ffemc%ﬂp? BPbey Waaihgsystem is

tmednf%ﬁ Mquhensd xidyg and distribution function, while in
eV|ce of the present invention, there is genui ne

shhrelrgy of Bet ineenionhie ¥H14- Ba&iSo%%soboastmtuteﬁéayrm )Gemeg of filtration

.. chi meys xpl ai ned be
wnits iy PR o By B RO BGrar G bRy RB gy A the othr
occupiSEBPNMEREMoh UBGiLE OFhieh arc3dt StRBbEd Zi Nghit he gas/ i quid
interface | ocated above the tray, and thus contributes

tlp sachygistystern, ﬂsmﬁbtayonffumqtl@uu igl comptatedy ¥epeir cng feomal the mixing and
distrzbwgtgclﬁ'%fdn?t?(%’ %‘l}f?e nnag@v%lo%hhé B{e%%n QmIrcrlll 10 t?lere 18 genglfne 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
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.
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US- A-4 229 418 describes a tray system conpri sing
filtration elenments, but the term"filtration" in the
context of that patent nearls perneability with respect
to the process fluids and inperneability with respect
to the catal yst 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
immm o9 41 8 desmibek allay syaspaginprisihg ﬁiﬁ'ﬁiﬁ(ﬁraslbrﬂcﬁtsl lihﬁ;tthe term
prior &g%l and thus neans, t hat npore cat al

x4

“ﬁltrat]@ nb‘gxeu"gg aig]?a‘}@ﬁ MGG B@g@le@blhﬂéggb6@s’pe@tﬁtgrﬂg%9rocess fluids

and 1111*%&?1{8%9&'@“ Grithlres ud%t:{ {oCIENGMIysPhh B 8oTd Rt ﬂh? Noffext B€the present
Igures 10 Fi gur represents a di agram of a

inventibi, | thetarmd fittkgitoni’ bneaos thicrcayacaf t¢ hegain pk@gmgqmticsm a@bntairagy in the

foed bei ng pl aced upstream of a catalytic bed supplied with

©d. 3 feed having a gas portion and a liquid portion.

FEii I € thd déﬁ@c\!\@ie@éi{ﬁéﬁsmofhet 5P 3RE8HoARSs FefndAGblyOBoBhact, in
time, in the uantlzﬁ eposited inpurities (curve
contrasi\fo t]@ﬂt af Hke pm@xs ariy an t}@lp méane gt raore aatallyat ican edised in a given

trati bed (curve B) and of the
votumaig i grdy PGB a1 bed wiih a tray of
Brmfd@ﬁﬁl1mﬂy@mmb 1ubse provided with a filtration bed.
Brlef descri t|on of the invention The device
dégee il peirresents hdiepras ehe filtlauendisivvsaritay efphp iunggtion said tray
being %Q{ctd' %sﬁ%?{ﬁ oc?f{ & 851[?%}102)892521 hédq)?d'uﬁcf %egér{]\’ h%lgﬂ%:i]d gg&s bgr%ian and a
liquid pdrtjer.d down- 20 fl ow co-current node by neans of a
|f|c di stri butor tray conprising.a filtratjon
ffg@a SPAYS Fgssnet Fw\/elmganaa:an%mgtf@l 6f tangy ey be quantity of
depositthl GbuGiRBs TERL Yol
eposi ﬁfbqu sd? ]{gse&gﬁgg )?I QE%E i 5 d rg@r gg%tteg?{‘@%%d aPfhout a
ﬁitratlcfrubﬂzd {cwniend) wid of ﬁlﬂjmu&d: Awipnifrouigh aceataletid bed vathi atray of the
i .Bhase g@hle en rlnﬁ a.filtration function for
mventipid: £ PV éﬁﬂ%% bdhe 1iquid phase constituting
Brief desA9ptioP5r @k ihiiGitioged to be treated. 25 Mre
preci sely, the device of the invention is a device for
i hetdéwmgieanwed iis thd pesanh glvantugva@nmﬁ@sléummg patticlpaicontained in

the tiaBf TR, ERRGREY BT IE rVRL ¥ o rUREEMER G i Bl con

flow c@B6trdrt guidd b@@M\&mfs bOWsSedi RdMiEEBhitoRBehe corhp@sihd 8 ilteatN 3S@ium.

g@verall% bei ng charged with plqulng particles, said
iREesegbipeItEnRynaistody degicamduch apsimelimeosly Histribute the gas

t _ d
phase &R, Kb ARG BB { B PO GONRhIAMER M sdiqprn foping co-
currentt of tdié ph@iels,swthﬂctdm@utﬁ@,aﬁtfﬁfrat&ﬁﬂﬁin@tuvm If(ﬁihmﬁubﬁiba%htaide& in the
vertical, chimeys are fixed which are open at their

hqu“iﬂﬁﬁ%PNEHHHWSaéﬂﬁ$®J@%§e§ﬁﬁf%beﬂﬁ@ﬁ? | ower end to
Wn Li?r%&sw Ghe %@%01’, lof W inThatioie ﬁfd%(ucé lf&pﬁl\férﬂ%cjtrﬁedistﬁbutin ga

stream’catal ytic bed, sali I ”meys bein
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
upsiream of the catalytic bed, said tray being constituted by a substantially horizontal base
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
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perforated over a certain fraction of their height by

a continuous lateral slot or lateral orifices for the

admi ssion of liquid, said tray supporting a filtration

bed surrounding the chimeys and said filtration bed

bei ng constituted by at | east one |ayer of particles

Wth a size which is less than or equal to the size

of the particles of the catalytic bed. 5 Said

filtration bed, which fornms part of the distributor
perforatadayyer b segaindraatiby of dwpdmeght by aaonipuonaldtery] 9ot drdyera orifices

of particles. of different.sizes. .Th articles
for the AemisSion o3 MR Saif s SURRRY iREs? RIatiA OPY PHCFORFENG theehizgys and

said filESNQ] Bdd Wemg‘@éﬂsﬂﬁﬂ&i bauald ¥nd pfaRgk fA RS ivith @&iR which is less
al um na, or any other” ceram c substance. In certain

than oreguago Hovieneert t ¢pmhaVSb%ﬁ@@mahma@9®us for at |east one

fil.tr t|on bed .t e,_conposed . of
SHEuPlioh B it B B 47 it B el O BREY composead ofa
pluralighgmyesl offRacd st difiéreft sifedkes place on the catal ytic
bed | ocated downstreamof the filtering distributor
tTﬂ'lgy)_al't]ql]CSt(ﬁ)iH@OS@g§@§ vztrh@ls é@[crs\,(g tbgﬁ{tfa@p@ ded pee generally inert and
€ Vs f st or one
sl A A TRRR g oral bR GRS C. T n T he

datadttah iceseb@dweldr, A IﬁanyeMK/ant%doaﬁ toomt thsttdie 1aey o€ thedfitration
he i nventi.on, the filtration bed is conposed of a 15
bed to égeﬂlm@sc (o pattislesa biFk Arcapchye abthwwﬁ o e phjeal reaction which

takes pg’e%tevtﬁet‘ﬂe %gté‘htt i I/%(:egedg ﬁm%f?st (]);]f thd %lt@flﬁ %%ttntg]lt&qfﬁg 11 this

he Iatera I ces i rmeys
case, tiel agtive paxtlhles atd pm@yablg ogmpemil dfwnséqaﬂncaﬂt c&ldalfst omohdibelonging to

: trati n ngs it by nmeans of a
lhc“m§§% QF¥P¥ﬁf?%@‘@H{ Ut’fegne mesh, i.e. a nesh size

Wﬁ'acfﬁrtﬂle? JaPWEdn b8 dﬁﬁ@é optfhetiﬁ\%nﬁé\{ tth&ﬁ%%tlom)c& Iikecomposed of a
filtration bed. In this case, e di stance separati ng

packing Keuattriedmath o pcemmtm the tatlggwttyﬁeibéi:% 1@ 000 Gérie OH0).y

Rl TRt o e Rt Re o it PRty gt B 1S slot, coch

chamnéyl ist @frﬂef}@lydéeﬁhfatdﬂufr@ﬁl fheapyltratit Be@ WIRGE sBEY@RRSs it by means of a
porting the chimeys and the filtration bed which

screen |“§ m@ﬁﬁﬁrﬁmx/ fipe snashieler- awnesh smeuwlméless lowier Fhagihas ol thegparticles

of the ﬁﬁ&%‘oﬁ%eg f I}}tﬂ%{l? lc{l ¢ g‘{]m]d@scean [ 's%éa%ft % Cﬁ[l%il%g\cﬁdélg la%)e]? ﬂttrﬁtéon bed

reactor. 1 on an but 1 on
isgmummaaamMammgeﬁbnoﬁnﬁmnaEj@nif|cantly extend 25 the

# life of %he catalyst. In general, peri
ﬁtﬂ HEatihin do(ﬁsff wlipn fevies oidhe myantiap is davs aefaltcrmzztdlwtvwor tray
with a gaﬁeﬂlé u?aiétsr)ﬁ (jlgf‘théaélntn‘ft@fiI arfd, P RPEion TR Wi il ?&%fg@t}@'}gowded

i Stri e invention i s parti
with oxaﬁi@eanwalg en usﬁﬁ@ densitg ef irmordhen 60 edficasmer méaetttmn@f reactor

| e ive h n.rea ors or._in the conver
g[ﬁ‘l Ay gﬁvgp% SHEHAL thgeswatt IRVEonfR sxégmfs cantly extend
the serbi% |h'fé"8f ﬂB@'cQttal)@t DfRetal %113@19?@})12?&11@3{ & 411@ Qiltlatton bed i is carried

description of the Tnvention The device of the present
OUPWmMﬁMﬂMMmﬂyméathﬂﬁé@édﬂb$ a distributor tray conpri si ng

ec PSR fehu e FERGF of RESFBLERR: FBHEanEpe ntascous for
use 1n hydrotreatment reactors, selective hydrogenation reactors or in the conversion of
residues or hydrocarbon cuts with an initial boiling point of more than 250°C.,
Detailed description of the invention

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
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are fixed a set of substantially vertical chimeys

provi ded with an upper opening and a | ower opening

and perforated with laterab orifices distributed al

along their vertical walls. The gas portion of the

supply penetrates into the inside of the chi meys
essentially via the upper opening, and the liquid

portion of the supply penetrates into the inside of

the 5 chimeys essentially via the lateral orifices.

are fixelheset of mbé‘aﬁﬁﬁm vaatita) Chimeays ptavaded atiti ﬁaB}bp@B @l%nmg and a lower

ef er east 80% of t.he and
Openmé? *t% 3 Vltbéﬂ%ltat Cqsmsgﬂt%%dg fﬁﬁ%lpla%th&%r Wéﬁal walls.
CFHJ: o?t1¥1'1 @f thl Suphl Ené?ﬁ%@ ﬁ'tg tﬁ’é"ﬂsiﬁ'c:g)f Eﬂ%echldxﬁﬁt%fs%senﬁally via
orifice he gas |qU| are m xed inside the
the UPIE"hIOIImE}lg, mthmqulémrhmmgf e suppdy Ipeasisgest imgp the inside of the
vi.a the | ower. openi ng. 10 The ] ater al 5
chimne (<R PELDY G eI CEBRE nUSUCa] BB BT S Gy e 50%
preferabl@] D1cROROVPBS Be Eeand ﬁhﬁﬁtrcﬁfccﬁ@y GRhFRRY $ato -ﬁi’@ inside of the
remai nder of the text wl refer to lateral orifices,

chimnepsy,yiathg wpat ppeniegwenpads 1@@@1 eafecsof a conti nuous

I A R

dﬁnumasﬁmhmfmmmsapanﬁyl|d granular bed surroundi ng each of
t he chi meys over_a fraction of 15 their height. The

dhe Hterploriess g@ﬁéplam Woﬁiﬂ@ﬁé?’ slphetending ¢y ghe lawcw prytion of the
height éf h rc"f’lhjgli‘?{}' PPl p 2 é}q R {ebdk Wvint Qhgelo 1o etéfalt ﬁgcggmﬂut this will

era nnre mm Or éven nore
mumnuﬁhahémhﬁnﬁhumnHMmﬂmmhy conprlse a plurality of |ayers
rticles of an size of the particles ,
%ﬁgtﬁ"rﬂi}%‘?rnt&ye%@ﬁo‘ly %9 Eﬁtp Fiondiig PP TRee oo P BE SRecaRdar solid
acting ffsraoﬁ‘?térh@end g@h& SRnbQr BE@S&%BQ%Q:ECH B?thf 'éhhﬁl"i’éy's %r\}erbe??ractlon of

he partlc es of the lower (or the lowest) |ayer
thmrhaﬁhan size which is preferably smal | er than t he S|ze

ticl t l.yst. constituti Ih . ,
The SRS bicceeh ey SRR Lot BAR oyt PR et Byediien av)
of at ledst 3Y mnh,préRABIPMmord t|ﬁ§n $5 &8n,Qf eV HEmMBAY thiué h@ﬁmﬁ n each
| ayer varies between 1 and 30 mm 25 preferably

Bt fikieation bed anayCeommrise p phurglitly ioAlayers ﬁﬁaattw@smf Ry shtapen
?ﬂ? sgﬂesotf lllf;b blzytlgl%s ggﬁéslg)i‘lfrtgm fc&&pfa {]XE Sfﬁﬂ‘%mo h\?ed reduces fﬁom the

trati
umtotE@bmﬂm@af&mdﬂﬁaxnﬂ&ﬁ size of the particles of a glven

| ayer being smaller than that of the particles of the
Thkwariaesl §f O BRIV EIOIOT [ty kv est) dayer hiap @i reeAnaszs i cht i dreferably
0 hg .d n
smallmpglra%li ﬁ]l eg% il ﬁl@: ﬁ%gclb{] 63 éa{taﬁ’{}‘é réohlgnﬁkﬁg ftﬁ{; téragi tic b%d éocated
downstresmi of the éistrénge tfayom 5 nm to 30 nm and the si ze of
ga ticles of the | ower |ayer in t range from

© $He ¢ *%P@Wi%yn.qa%éw%ﬂ’%ws ‘6"% t Hege30 mm,
mwﬂaaggnﬁgwgégpggazyyﬁH{|n1tat|on a filtration bed of the

In a variation of the filtration and distribution device of the invention, the filtration
bed 15 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
upper layer of the filtration bed is in the range from 5 mm fo 30 mm, and the size of the

particles of the lower layer is in the range from 2 mm to 10 mm.
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device of the invention may be constituted by: an
upper |ayer representing 25% of the total height of
the filtration bed and cofposed of particles with a
size which is greater (preferably by at 5 |east 10%
than that of the catalyst grains; an internedi ate

| ayer representing 25% of the total height of the
filtration bed, and conposed of particles with a size
approximately equal to that of the catal yst grains;

&ulcbpvey illa@yerion epiies gidut RgnS0Qf aryhiemiteic@, ah@ughdn Béd of the
, tP filtration_bed 10 and conposed of particles with
device g Tgp

epborray BespetiEledbBy at | east 10% than that
f th t | ] .
?i It Z ¢ anangfJerQE% Q\érmesegﬁng gg%eof% tﬁ% troftfg:Pgl,%El? 8£ 1!%% filtration bed

spherical and C@!Mbd)&f@d foif p&’rtlclewmm DdizamvhiRAUE eréated(préletabB by at
|nter|or J%eyuqre ge era%ly i nert, but may possibly

catal y A A thabek 1B cEalye SPRE act i ve
Qart ' .Cl es gB 11%&1:2111631&1@ ﬁ%ﬂo Q?ﬂ?gs%nﬁ&f de/n%rfaﬂhlf:ytotall hei a%ht of the

constitute cat romthé sane

t he cat al yfﬂtralﬁmdbe:ch alnliecm:rqioaé@/bf @abedesl othtedze approxnnately
downst r eam of th%}fi%%fatlon bed. The filtration bed
may al so b&IRBAL 8 °H5!YpaERithg el enents offering a

| ol g€ capt ungy s kgrax‘égrefsg{tmg%?r bf H%Stoyéﬁ] b!:l%&f)gé{lf tgirér;ﬁﬂt?egﬁm bed

hlgh voi d ractlo Such
whi ch may hed cotmpdsal ef pmables praitt acdzmlmﬂ@&éﬁabl?%yoﬁt least

titani um a | um th a.cylindrical 20 nmm di anet er
shape, in aﬂ%§ﬁh%y£?%ﬁ$h%%¥ﬂy BeiiNel s are formed.

E’ﬁ@g?@ﬁf%ﬁas %rrﬁi?itg'tﬂ@ fikAkibh Gk ﬁlaw'ﬂa%‘ aﬁ@é‘lm%@ o b AL SpHddical or

amet er bedds contai ning ~ni ckel™- ol ybdenum or
cylindrigabattith- arovigtiydie moidh 1a$hfwatdnoasT bdyare gencrflly mxanhnltenayfpoasmly be

catalytllc aag ?}i I grgﬁ;a‘%g, t%fs fﬁl.lctlnt?gpa 5 gfte %F: ﬁ%&g%al}%: agcr: %lgleqt%w ?ﬂjistt tuted

by a da P ee8Nthcd 564 IfhilPNas &fér cétﬂﬁstnﬁk&ir ik }fh@fcatalytlc bed located
ustrial reactors, the total height of the

dOWHﬂﬁﬁPtQ@@P@HW@@ﬁheé in general in the range from 200 to
%lﬁlg(h on e% 1%3@5&}/ bé & Ht%gzd%s% %ﬁgrae:%n nis c%felin% arpn(gfz capture

a eral s orifices ext

surfacetfbeinf@irigies woile biRrishh Mdy®id Bedtiont he | OWE‘St of themis
preferably | ocated at a m ninmum height (h) with

reapeLe of suehBagkingeeloments wayeh BRY PR emt@@ ayﬂ mﬁ%P@ﬁ@@ composed
of titah@f ﬁ%{%g #T}’glngg “Fa{g{ove&‘{%ﬁ}é ﬂ)aﬁﬁ‘n %ﬁ'ﬂgterfo fslgiﬁ)g! ?r} tg{/}ﬁé{"{ g?ﬁndncal

even base plane o
chmumﬁheeﬁhamé which is linked to the walls of the reactor

ortlng f. ratlon bed. The orifices are

%@}n@ >gctéx€ee;£%%gcsow Ty Rerrate aﬂfd (bwfn dipmetsp beads containing
nickel- ﬁﬁﬂﬁiﬁ@ﬂurﬁ 8r ER&uilt-molybdenum as well as alumina.

An example of a composition of a filtration bed using a plurality of layers is given in
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

plane of the tray, which is preferably 50 mm above the base plane of said tray, or even 60 mm
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maxi mum hei ght (h'") which is preferably 20 m n above
t he upper surface of the filtration bed, 5 or even 15
mm above. The m ni mum and @axi nrum st epped hei ghts of
the lateral orifices may also apply in the case in
whi ch a continuous slot is used. The internal dianeter
of the chimeys is generally in the range from 10 mm
to 150 mm and preferably in the range from25 nmto
80 mm 10 In one preferred inplenentation of the
above. ITheebhdeqancofiBpat At i g Famewsioh (Oluiadidng traedls offdmeetor and
avoi ds_direct contact of the filter wwth the chi meys
supporiing @P%‘M’c‘mtbﬁé- |ateral orifices or the lateral slot

t he- chi . g r by, . L dy. :
e g o B LA P Ao R AR P Ttk Spipancy 1o the
maximimihcrght (Iohwhedh. is preférhbly 20ase,abb hrethdivppanuefasepthafiitrgion bed,
] t]ge chimmey fromthe filtration bed is generally in
or evenylp IPRAYOYGGe from 5 mmto 20 mm The filtration bed
AthE 8Sinh @M ad QYRimbinBeppsd BELARDI AL id e R Ay also apply in
| ayers, and an | nterfage Is’effectively created
the caspit weieh atchetifwneslopisuggéd portion and the upper
n-pl ugged portion., The |iquid passes throuygh the
R B B G P g by G e AP G e O to 150
mm, andGreenely alBs rdnt aWain 4 e HEomeys via the |ateral
orifices. The %as phase is primarily introduced into
dhen¢ pefereedoimpleracn i amedyiBe yivantidreiarscoppen zapetiogndipg each

. , ' . of ' I . o
o GO0 LSERERCRRTHLPU B! IR L AL i gy grivcs o

the lat@hl slb@of tie dlaimeed r6mobeing dbstheeduppeile sIRNpagclef of hige packing
chimmeys is generally | ocated at a height H above the
elemenﬁ‘f(’l‘l?tﬁ?ﬁ%ﬂ’ﬁ diratiep heg. general |y protected by a cap or
-equi.V. G I ~ [ ATy
e e B S LS DAt BBl P e MUEUETRANH ety in
the rangd frodned whi fori¥yem. The |iquid introduced via the |ateral
ifices or the lateral slot thus mx wth the gas
AT e BEC O ey VeinHOh &Py itneriore 3@% and an
interfa@V8 eHRHUAR ERAel Betvlth @Ebebé%ei/%)ﬁx L8Epodn lAnele Lgaga%f‘h&gplugged
~then is di'stributed to the ca algytlc bed | ocat
portiondownst ream of the distributor tray. 9 1In the

I i nder of the text, .sh Itijte_r.mthe_ense | e . of .

G NA001 B Mt (e 50 arBdipr T oy TRy e drortion and
penetre@@ltﬁﬂ)@%ﬁ theddMmh 8@ Vid fhenabiapsrifh@d. supported by said

distributor tray the "filtering distributor tray".

Tlihe agevhess isrimmeily issdnecd inteetieiingnde of theudinesodetheir upper
Openingf a filtering distributor tray
A greater or lesser portion of the gas is also introduced via the lateral orifices of the
chimneys or via the lateral slot.

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 hquid 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

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

fray.
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5 linked to the internal cylindrical wall of the
reactor and | ocated above the catal ytic bed. Wen the
reactor includes a plurali®y of distinct catalytic
beds, each of these catalytic beds may be supplied
with a filtering distributor tray of the invention. In
this case, the gas phase and the |iquid phase
supplying a given filtering distributor tray are
constituted by effluents fromthe catalytic bed
[rodet rechaindme df ditcabyt, afbcshell tdrm fho ewkdintile of thendiyice constituted by
. ti onaII added din duced t ween
the distERisr ey o Ehia.cndithe Hierense étrpporafyg Sas@@.%%huta% tray the
“ﬁhmn¥%ﬂ&9Bﬁ@@Hg?ﬂt reactions is usually a cooling fluid.
[tering distributor tray may al so be pierced
tthe algygiceiaf shh @raszmtnztnabnttmsm thihsapenysed hxﬂlaeﬁlt@in@dnytmbutor tray

. S £,S0 th t.th r osi e.to these hoIe

inked G 1RE RS8P hokeohr Al Piar bR o Yeefi o Bn e thAgy e
Vet e ko i dbs tal RBealify 6 dibtaich @élal‘}h@%édt@ WA oftth@¥ catalytic
w t hout holes 15 through’its base plane will function,

beds mmmevmp,hc@w@masﬁltemlg@@é@bwwtltﬁyrpftth@msf@mp@ of t he

i i on, Th |Iter tributor,tra : o

MO IR e ROl bR B ek fvipg ggiower
tray are&ﬁﬁsﬂitﬁteﬂ(hyt (ﬂ"ﬂhé}ﬁs fregsttht caglyiic Yed R atcdWah@diatdte above 1t to which

catalytic bed located in the zone downstream of th

may Opfﬂpa@lly boaddrd aEns injrodicet etreces Hivrelpdyticsbadn vitreh mafhg ase of
i ¢ bed,
hymOg%&%@%%gb%énﬁgg¥%§ﬁﬁgﬁﬁég Hgﬁgggggmﬁ%%ghﬂﬁ i n2 section
dhe fﬂtteahgﬂtstmﬂaﬁ@f trédl Inaphilsh e ;ﬁhbtﬂh&])(@l@ﬁ& hurizendebhse plane by
ateral orifices, located at different |evels

holes O?taeesﬁ i tohdiaryer] aﬂl@s%éu%q fheggholig oen proquge @ minimum
height 8@11@@%% tRE 8y, AR e YRl R tH%If%ngﬁilﬁﬁbumla{m?Wﬁﬂgut holes
he i quid phase to pass Inside sa

thr oughr ég aratk gdsneofwill Hendteone hovfevel, ugdiin gnclndeCQ&fitHﬁe the scope of the

filtration bed. The shape of these lateral orifices or

O the lateral slot is studied to adjust it according

e tAlRrMardigtib@dr iyt Ne) biypehd chiysyk atigcdue AOmihehe gas and

operational cycle, as wll be explained below In the

liquid e do gpulg that spaiing mekxture Hewsidapée ofatalgticd bed decatedy irpéhe zone
or triangular with 30 the point of the

downﬁ%%ﬁlﬁgﬁg g?rected upwar ds or downwards. Any shape of

ﬁh@tddnsup@sah&hesmnéﬁng asthehangondht Tons 18YB&EINAGection of
e height of the slot are satisfied. It preferably

th
catal ytig o6 Ryc B ke sanes fvar dhto (09 per Y saetianefsatabiicrhss!
h |
2PLE SRS Hhe LTS U Mgkt B4R BES L v

qtcpped,lﬁibére W&_’)V&lbng ttife tdreedl iv&eﬂlr(ﬁtthe ohiedys dhe cahtiiuoud Linighindinal slot,
the gas/l.i qui, | ow i s maj ntai ned as

aﬂﬂwmgﬂ fﬁ@éﬁqﬂgl I%Pé HoB 88 4noids b DM AT Ut ing ladl of plugging in

the filtGAbAB&YS is al ways used and the liquid flowrate

renmal ns
The shape of these lateral orifices or of the lateral slot is studied to adjust it according

inventi

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
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
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5 approximately identical between the chimeys, this
| atter being essentially conditioned by the liquid
| evel established on the ttay. Thus, the inportance of
establishing and maintaining a certain liquid |evel
above the base plane of the filtration tray will be
appreci ated. Further, the existence of the filtration
bed contributes to stabilizing this liquid |level by
accommodating fluctuations in the interface between
plane of le iggsardndefchbdly xqeridiio alikigh@is), oftan &eabi Huinth above the upper level
fglstrlb tion remai ns under control throughout the
of the Epignckedt i fe of the filtration bed and the
R, BP0 O R B L PR P EbRlgrsses
since tohiwimdy ssehlof othvs  ¢himenéyis! tsr ait\Magm used and fﬁne luped flow irhtei temains
_is . conpletel sat ed, w t.hout pressure ... _
approxigTely AR SRk i B RS aHl itiond by the
liquid Té@él' tabNaed dothRara8N U@ OMB - imbertdhcd &ifaislaB Hs S Gifd ﬂtain@eﬁmng a
of the device of the invention is presented Wi th the
certain élﬂdlddﬁwmagweethe basghilote @éhm’rélmgomﬁa)ewﬁbw armiecipted.whi ch

terin ted
ugleler }thae eéusi%cg lﬁ)gg-b tk[ﬂyrﬁp oréﬁeéla élohﬁ %Dél 50 t lEJ {zn%gntgﬁs 11311151 level by
accomxﬁ@&@@fnlg&luag;ahbﬁﬁﬁ th@iedfack Betisten €RSQs @hd teilguie 1. I t
will be recalled that a | arger number of |ayers i

pdws.ciae (ligupsodisiripugon srmajps pRdor gppisol thrpughewithe ﬁ%we life of the
ﬁltratlﬁﬁ%{@%flg[t}%%ﬁ}%g% §§§Q§el df@l C{eﬁ%llﬁ%lltf I&emf th!a ia%rhlr@ots distl%buted along

oca
the wthalehgh & uhp Ichmhews tahoas tlgasltatdn bﬁdi td: bq unlseﬂ (uh.t)l it s a)mpletcly
own-fl ow co-current_flow The fil er| dIStrlbﬁE
sdtmatfdr éylt}}(glt Iﬂ?ﬂ% RYSSEHTE ‘gqq;ggrﬁagpasgagcgpg blgaanl@laF e unit would

have toMU §ht &wegatal ytic reaction occurs mhlch enpl oys the
gas (G and liquid (L) phases introduced at the 25
hedetaidéd ddseriptemceiche dFhee dfithe evemtepnds ptaseided puthtiheaid o Figure

.constituted a base iMmeys 3 ..
1 which GBbibl  crpacngian Bhdh e dughal LI SpRginued by 2
base p&ﬂ(SQloJuprI@ﬂﬂ %ranﬁl'ﬂ? ﬁllt@éti%[l%edol’@&hﬁﬁ§n tRE€ layers in the case of
constitu ongi tudi nal slots which are

Figurefdect angul ar |n shape, but they may equally be

Sggvzltl bteu1tegﬁ¥§%ytll}€t] %12%1%?1 1}]11@1%01 o?%‘ ée%?ecﬁ? %%Ls le and still falls

f'or

whhumﬂd&wp@§fm£panmﬁshap@oﬁlstrlbuted at different levels
over the entire height of the chimeys 3. 11 The
deisliltgjingrdistrgutentranisyecaed is thawnrpse ppdieg el freasorouppied with a

g“(G%%Qi@ﬁﬁdg@“P%r g&{ﬁg& (ﬂﬁggpmﬁgnge from30 to 100 per

utlon of I'meys 3 over the base plane
1Mhd flteegydaribwadicmnys beated Wssepnarcd aomthlwuangdl 1dr in which a

pattern. The s e of particles constitutin
catalyfs Yepstih %qffubseﬁrglz%ﬁméﬂnﬂ@fa e aas Oned Baviddb) 8 asas‘ lrsroduced at the

kwado&ﬁkqgmﬁ5 ea facilitating the deposition of inpurities
I'e mai ntaining a sufficient pore vol une

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 I, 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
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.



10

15

20

25

30

to capture the maxi num anount of inpurities and

increase the service life of the filter. At the start

of the cycle, a liquid level is established above the
base plane 11 and the liquid flowis distributed over

the whol e section of the reactor through the orifices

12 | ocated on the base plane of the tray 11. 10 It

will be recalled that a base plane wi thout an orifice

is al so possible and is enconpassed in the scope of

fthe derrwtgrmtf ittlanchifmutysp¥ afie ltiﬂ)ﬂayget friembiste [H0gme ni*spreferably in the

W t h i fjces, nthl cas ensity
range figpn ¥¢1 ﬂ%ﬂweﬁs s disfbiltioR o Fampe ﬁlvsln@ gfaset @WH@W@M

andma}%chﬁasqtﬁ?é"&rtﬁhh lardattb@a@st equal to 100 orifices per
As the f |Itrat|on bed 2 becones pl ugged, the

IThq ghapel @/J;eirtldbbvwstlhmng rtb@/ filttation dred &b esdefisd andis do develop a
por.t i St ar. w t.hr oug

large a1lga% gelcgc{amgalihe éile B?Sﬁqéj ?f AT ﬁﬁ \ta(ﬁlé?glagitalwgpq %16’5?1 pore volume

to capt?é EeagSemuiManifoF nh 8URE aAPRYRaENG e %szﬁ:emf@eﬁth@fﬁwehe
tray 11 rises, Wien the filtration bed is conpl etel

pit tleggeart of theueyele diaid levelugRstablishedebve the bate mang %:k and the

liquid ﬂf IRJYE sfcggt?%ﬁfg% é)ggrgtﬁ'lgqvh%i) s?/egtugnhgf HERE arctc%rt%l\/r%luglg Lhe or thce% [112 located

on thelﬁbémﬁysf&emgi lils principally i nt roduced vi a the 20

pper openings 6, optionally provided with caps 7 to
Br b e reeaed ﬂ?%%‘?é@? @banienwwc?éu oyifige 1§a41%1> apgserie and is

rcon GBS Sofh € HEUL L S B M WISl BN i

orificest @l fni thisrcatd the deesityZof tho otihieds 1t>cha$ecb@ll thedlaesplafe bhwde tray 11 is,

II iltration be?cﬁ not obstruct the lateral slot 4
generalpyy aLieEat cavd py 19 i HiSRReYs 3. 25 The mesh size of this

?x%rtﬁg 'Filt%ati@'nl ﬂedti‘Hecco%s %‘ﬁ?égl’-:@ Mtht Iﬁaﬁldt 1'3%1%8{/@%}{@ tlay 11 increases
di aneter of the particles of the Itration bed of

and a potiendif Sterliquid einrts toaﬂ@w Excaunghl the leﬂmgﬁm Blott nﬁtf@xhﬂmeefs 3.

erives from at,i.on. usin Ki netic ati.gn.for
At BRI P B e e or B 3 5eS
Iwmathe deRasint beanis Qz%m@leftél?%ldg%@d Afquiid MBws Iok e the lateral slot 4
reactor had a di ameter of netre and a total height

into its gprimnipgatessabione thedipmer kend of diesliliptien bed 2.ray and t he
%gﬁaﬁlc%%és eﬂ()wigl% ﬁgﬁ g‘!e%/ (%hélﬁﬂ?}% § ?Hx?cqgeﬁg/r ﬁ(roducted via the

upper opehiags 6 vatibyadiogenaled anith dabs V\mpﬁvélﬁtlﬁiuy&fro@iﬂjﬁ@ iRirddhced via
Ni deposited on an al um na support. The particle size
said uppgr qpgBIERPal yst fonni ng the catal yst bed | ocated

9»9@4“&115 ?J%é?lf 8 sﬁﬁ‘ourgissﬂlé'cmﬁgl t3r g:y le ?azvdﬁn 8ﬁl1ﬁr(3l']§etween the

reactor was su wth a ion an
ohimneps)Btamd the fﬂmatzbn (qadi d, swethatcthe @tumt:lﬂ% @f t}twﬁla apys bEd/3 IdS not obstruct

the latega? sﬁ)i 4rfocated aHonag ttﬂg icLljn?ngeyE 8.i nt range in the

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.

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
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range from50C to 280C with a nmean boiling point of

120C under standard conditions. The gas phase was
conposed of 90 nole % hydrbyen, the renmni nder being
essentially nethane. 10 The filtering distributor

tray had 7 chimeys with a dianeter of 50 mm and a

hei ght of 650 nmm each chimey being provided wth a
rectangul ar |ongitudinal slot with dinensions of 400

mm (hei ght of slot) by 5 mn (wdth of slot). The

traditiohIlV@ltaiﬁmdooéalt}heutstabﬁctibegﬁdrmndﬁcm. S0t was abewaydt hentaining Ni

d Cg 6[gane of the tray. The filtration bed was
eposite i FE A2 F P fer s of the same thi ckness denoted 1,
Zhe %arti‘l:léC §i9Iob et d @dﬁlw&&ohﬁmg(ﬁ% ciﬁﬁgstp@&f loghied d\’ﬁ/ﬁ?ﬁream of the
inert alumna particles sol AXENS society. The
distribwsgramyobmsrZantrer i stics of the particles and the por osity

T p R Som e oI B rpbPRefia g et oPer 150

fﬂhb tiald R8s Eélﬂ;‘ﬁtﬁt&y 8y a%aﬁol@s@%a?olfde'Wﬁl@%'%ﬁhﬁgr ]?Mntl ML in the
41 3' filtration tray layer 2

range ffqm P ite rQS{Jrquﬂayeneaz WilngpoinCat é?%i ub@m spangdag, w_nditlons
rhe sl o SRS 57, BB W SL00R, A0SR i oy
methankhe reactor are given in Table |1 beI ow. DenS|ty of

liq kg/rrB 710 Density of gas (kg/in) 15
Ving glétgmlg: wHutedray hepd. Cé‘i}m@esﬁmésa WW%O@SW% é@@ Welght of

050 il cp 9 Sl Stind AL B RESEh Y 1A BERANIA il Bifyjons of
400 mrﬁ(hd@rteflslet)é:ycﬁm@ﬂ\(wn)iﬂﬂof&ldm Table Il: Properties of
ds 13, Fi h the ch th tipe: f
gllﬁ‘g%“{fﬁdﬁfj B slok et 6 dUpUE PRYE the wsepi of Sertey. The
ﬁitratlolﬂ%d NERIBREREEHT PYayeMl f8hd Blne thilkBe & HeNENAS 2 0DLAHAE Dottom

using a kinetic depdsition equation;
to top. 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 | 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 §. Properties of particles

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 II: Properties of fluids
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5 the pressure drop neasured through the catalytic

bed in the absence of a filtration bed, represented

by curve (B); the pressurg3drop neasured through the
catalytic bed in the presence of the filtration bed

of the invention, represented by curve (C). Curve (B)

and (C) are approximately parallel, shifted with

respect to tinme. 10 This time shift corresponds to
gradual plugging of the filtration bed. The plugging
menirod ¥k endhhi @i fBet O to time tf, which

corresponds to saturation of the filtration bed

war ked by toli¢hd dantipasttimpiiritipredaposivel ¢nalhe filratiannedtifpresented
curve (A) reached its fl.attened portion and beyond .
Cime 1§ BOURTET 48 COHE b "k SPHEEY (e o BEg G prositon
no | onger rquﬁm@d by the filtration bed. 15 wth the
tray without a filtration bed (prior art), the

Br essur e drthppresswrodepp mépsuccdtthlopph thebathlyicbabisghe absence of

or sour e aAgTaRTERE SPaRPRAbY sRs (B Feactor:  with

tshe filtr attﬁ@?re%f{u@é/ de)_tlﬂeaﬂsﬁr%d fﬂilrbaglame%tagm REGREHH B8sence of
to the presen i nvention, the pressure drop through

t he cat al ytthefibegon hed ebibe snvshaemp rgpres2otefl byrputverte) t ¢
ich.ds clearly shifted with respect .1.o ti tb. This

ter i C iR S eralish SRR ettt he

tThayti@E shitokyedHds eNgradhd) pBipgitpi oTehd fieraubebed.

suppl enental period corresponding to tc-tbh, the

priegdugangipeird prtensigHrarn sinaldp yimectibelichsopegmepiis i sajuration

of the AR, P R0 RS TP GRSEREARE ). 01 he  mvent on

cantihbus, extend)trhachséni Catched @objbnaapebewad time tf, impurities

.equivalent o tc- tb, In the present case aid
contalrgg ]5;

th.

e i lsrrid feed o e Bhioaeeideifinen byrke E@fianbede with a
i stributor,.: W ' [
g\'l devi ce fo“r”tﬂi ﬁ%{% \é\ﬂra& Eﬁ“@oﬁg %Flgttaﬁji% u c%an gar ga;ré’ 8%@?%“ drop
and a |i quitbroplghske canlstic buf iimgeasth ehasplp pirgm ttmatb to a limiting

reactor co i Si at | east one fixed catal yst bed,

said react ORI RlER PGRUHRITOR “g“‘é“_alé a_ﬁﬂwalv P reactor;

qown- 71 ow GOme Wl BitauBRdGy HiE it etk Phas gccoﬁﬁﬁé‘% the present
charged wi th pluggi ng parti ¢l es, sald device

conpri si ng iavéitiay, thegatsede dugstir@mmtbé cithigtit bréthcreases sharply

catal ytic bed, said tray. bein onstituted by a .
subst anti al fIsﬁﬁ)n et ﬁcz‘?ﬁ‘i‘ii?]gi‘s ‘ﬁ%f%’g( S%l SVighFeeReqt ﬁo Fipgidlg This te-tb

to the wal |ﬁi@&uﬁrﬁﬁieﬁ%ﬁ@Erﬁﬁm@a{qeﬁt‘f)r(‘ﬁﬂ:&@&]by the tray of the invention
substantially vertical chi'meys are fixed which are

opened at tdusierdurmgehe shdletsmpplemental period corresponding to te-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.

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

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

distributor tray without a filtration bed.
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admt gas and at their |ower end to evacuate the
gas-liquid mxture for supplying the downstream

catal ytic bed, said chi meys being perforated over a
certain fraction of their lhei ght by a continuous

| ateral slot or lateral orifices for the adm ssion of
liquid, said tray supporElddMSfiltration bed

bél r%‘f%dﬁ%? e atyPRPeddt s Akt apdr |Ghid Burt Fergiing
}N'rt]lté(!1 3 (f AT c%& %osfn;gr% I?{:a% hfr}agsto rncgiqx%l cakaq%sé{})eg;sazl rc?acloi
a(ﬁ%ﬁ{u@hﬂg ihh0a @d?'aﬂﬂ Tiquid d%hqubv«tr he. cmi%:xtltr {%BH@ nt 1qu;u cﬁ ghase

constituted by at | east ayers of part
patingCliargdz &ithf plag@hy artlcBse kaideddvael &ﬁﬁpﬂsﬂ&,ﬂ atﬁ‘% located
particle size of the I mmediately upper | ayer.
depstcemacice dixed chialytk died) daidtrag bainmednstitedvby abubdigntially
density of the chimmeys is in the range from10 to
15origaalhase gane onbiol 1% Hakdd tot that walls Wedie rdactox aheviocwhich
ordi.ng to any one of clains I to 3, in which the
| aﬁ@.‘%ﬁ“a@x §Er Uarﬂ thineysare fiyed grhish rsopshed ﬂéh‘é‘hluﬁﬁ@y@d to
posi tion 0

S BB0 e R E LR SRR b e BRE BB aﬁéwep@é subRiine

f Iﬂféaﬁ@v%s%tca gﬁtafégc % Qﬁgvc%ﬁlné:}/r t Qggpi)%rd)l%&%l 0\9 Igel rtain

ratlon evi ce acc 0 an

chabtith bf Uik heibh W'acboﬁtﬂ%o&so'{&%mh@'ogm Eﬁ&at Iaﬁﬁces for the

filtration bed I's in the range from 200 mn to 00

muimBsioA oViquel, agedriciynguppramy 0nerafonc bai r@m’ouﬁcﬁn@ the

in which the chimeys of the tray exceed the topnost

| elvigineps anfhesaid Ifiltraticnohedddingy canstivitghby (dtl lehstofneatayer of

least 30 mn. 15 7. A device according to any one of

cP%rUﬁ@S Wit gze piiaRHp dess v paaguplclodhe bize obthet tetialgspef; the

%}/%Pﬁ g he filtration bed is in the range from5 to
the particle size of the | ower Iayer IS in

‘ d
. Redc(/ﬁg g@ mu? cfglml t1 bl%willm%ﬁ ! gph el\)/C‘Idcig §{§‘1¥s§ﬁgcc!ﬁ)g tlthlgast

one O

| @V@'leﬁfelsﬁ@ m%ﬁl'u'b}é@' 09 bdfeib! ditd 9{1 LORvAEH g'c[s PEBEW@% Wah e

parti ¢l es are active In sens

chetitiealzebEast ihdeRadyubh&idaydt. the catalytic bed. 9. A
devi ce according to any one of clains 1 to 5, in which

. t Aelebick icatrdiop theldim § orctimads éd whichaths tienstly o €@t chimneys is
packing with a porosity from35%to 50% 10. A device
a’@ctb‘F tAngg fom Hhip IBRepcom’ stctionm ! the filtgtion bedwhi ch each

ey is separated fromthe filtration bed which

s/dr Bﬁﬁﬁcqlél’ﬁytoénéi|(§*@éﬁé%amﬁ ltlf?e »rléirf@‘émhf‘r@olm%alrﬁ*ﬁit% the
Igltci orfﬁ%cmf g}? %%‘%P%{%F@g{r din pﬁ éang’r\f%él ggseltl(?ll ocatcd at least 50

mm above the base plane of the tray, to an upper position located at most 20 mm
above the topmost level of the filtration bed.

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.

A device according to any one of claims 1 to 5, in which the chimneys of the tray

exceed the topmost level of the filtration bed by a height (H") of at least 30 mm.



the filtration bed is carried out with a periodicity
of at least 6 nonths. 12. A device according to any
one of clainms | to 11, in which the base plane of the
filtering distributor tray 13 provided with orifices
in a density of nore than 100 orifices per n2 section
of reactor. 13. Use of a device for filtration and
distribution.according to.claiml _ in a. hydrotyeatnenf,
7. ST PSRRIV SR R EBAd: oo+ aliatafe grife g€ o the
r £ Qs 1. COM 1,ON: (£ esi s. or . hydrocarhon .
| SPBH O EARMEGS bALAh oL RSB  PIAE LN, puriet
Uspe@f (1 198M lﬁfer_ﬁ@fn thé tdnbatbioan and (| Ghii but i on
according to claiml in a hydrotreatnent reactor, a
8. sl dxsidevRchiipag@nALhLOBS ¢leiatt Ofo Dlin MMI@AE 1@kt dRTof the layers
conversion of residues or hydrocarbon cuts with a
nooipgituiol harfdoatiat bed isf foomed Svid8 QarticlcRATHEMT ald\NSHIVEUR the
FRANQAI'S DU PETROLE FI LTRATI ON TRAY FOR FI XED BED
REET oRbprchpmjka DoaGiyRrRENT DRIt heRa@IVtOrbedAS AND LI QUI D
Ags | haki m KOUDI L and Chr.i st ophe BOYER ABSTRACT ~The
d g%véced%"sc{%} Bl PR PR OprredBit! fontelft VRh dan fiftragion bed is
pl ' rticles contained in the |iqu,d feed
DA SPASHGE pS ML B Rt Ty Tkt PP o
CcQ- : -1 d ' peci fi: S
0GR REEL A b R S0 3PTE o, ey
PEG@SRREd H8M 68 (i1fafin BAT Winfhl akroRR® 11GAL b AktdrRe ihehe range

sel ecti ve hydrogenati on of feeds containing
atetiyd ami o Hnendi eni ¢ conpounds. Figure | to be
publ i shed.

11. A device according to any one of claims 1 to 10, in which periodic replacement of
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
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.

14. Use of a device for filtration and distribution according to claim 1 in a
hydrotreatment reactor, a selective hydrogenation reactor or a reactor for

conversion of residues or hydrocarbon cuts with a number of carbon atoms from

5 to 30.





