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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 W]ﬁb%?ﬁ? (S;E{Sem. lgﬁgﬁﬂ?i ng with heavy
C [

liquid feeds whi may contain i npurities 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
reactord RBcli RS Bl dakiadh YRR Rend - I : iqui
R e o R e en QR HBY AP EL and liguig
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

% ' in-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
pPe ~0f r ongi . [ ts can be , . .
50 crkBRGRL BRGRAR 310 47 SoB0f ISIRETHPR P £ R
proportThi mifquedatfriRefli oi npplandaGhesd caktyfg ngerdiagd mPunds or a
. Wiithi.er, Editions Technip, page 708. The_ present
combingfigi, 4f (B35 aTATHS PBIOHRYR the ¢teheogepiosi ¢ff Bhsaprrated compounds

possiblP b B0 Qé%tﬂf'!)v@%h{ 8 Eeedc‘% %h%ts&ﬁa@\?edexaln 1d §M48eds which are
_ contributes to keepi ng the bed honbgeneous as regar&g
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 workeqpifted SRefinpaaet Ghae 6panmmeot [Refinond hybGhemicshBgidemng] by P
Wit PRSP ELI ML AL 2Ce, 21 o part of e catalyst

Ohe el DCQBHN allows for limiting the deposition of plugging particles in the
catalytic bed.

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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Bl ockage of part of the catalytic bed may be due to a
nunber of nechanisns. 2 Directly, the presence of
particles in the feed stre§n1nay cause a bl ockage by
deposition of said particles in the catalytic bed,
this deposition effectively reducing the void
fraction. Indirectly, the formation of a layer of
products derived fromchem cal reactions, 5 typically
oke, byt possibly_ other solid_products derived from
wcilpptici Presencr espwticlon nHae fpeb@ireathiohy protue thiockage by
.ar.e i f: e .cat glvst .grajns, -
deposi o R ATy Pl U e B B o g R i B R SR voue
fractioit. he bed. Further, the plugging particles may be
gﬁgositeqpif‘the beg iﬂgﬁ ngrg or less random_ nmanner
FelguE TRmAReR: b Je HyPE PEPTOdRCEsh dergivedt fpwushcstcafreactions,
icall of ' h AL Lh itid ;
e e o By U ot Mob I bl i the
feed, whimhhwedustseare dapgsated pt thb benfiscefof tina daltedydh peingymagnilw contribute to

. Vi.ewpoi,nt as e an substantially perturb the
reducmﬁéﬁ%vgoelﬂgﬁafgo%f’%E’F%ﬁﬁ'of the phases in the bed and may

Safhéd BétBuianf oheiRIGNSI Bd &obied RGLLHOP1ES SucRd of REs random
chem cal reaction, as well as thernal considerations.

mannerjgdpgent ndidtepgekitichén e dstributionUr the doigt faaction patiehbed which

. US- A- 3 3D ses a system of conduits provided
1emMAéf%ﬁhé%éﬁ%g%%?g@&ﬁgﬁgwage di sks which are intended to
Seth eedfepal patdivayherd @y Prolleag Fins i BRdbBhamic viewpoint as
catal yti ¢, bed becones plugged. The increase 1In

gg .
they cag, absfariéallyupertirb dhe hempeesksge Hivelof hel phages dnghe hed and may
P k. GO its. 20.The.. .
ok 40NN UAD NBSEEDEM By o g s s
considerdtiomagh the conduits is a large reduction in the

.pressu drop. The inlet to the conduits is |ocated
Exa““ﬁﬂ@?%@éﬁ?é?“ﬁdﬂhstrean1of a distributor tray, but no
SYSb@ WedtSs PReNi 08 Kofgdefd g%&)bgb%_et gs%ténh lf'cgn(ﬁdiﬁ\r']{{vrgﬂged with
~ the gas flowin a controll or i ndependent nanmner.
calibratid breakeesdisksowhicb nrdeinded i dgiteovpateds tlr fidvw of magetd when the
h [ t fl t.th tlet 25 f h
s IR GO WSSl bt TRt s sk
allows theFadiMaloagtrightBh Behaeglsi tive to sudden pressure
variations. US-A-3 607 000 and FR-A- 7513027 propose

de drstaptosapoelert of defleatiog perisidbe flop| thredh tpstandait sra large

e SRR B B B S P
a distritnosr fegbughdkestyn i@y Riled fhed el Sthe SRl 86k Bd 821 Bs flow in
a controbiﬁa?iko?th?dependent manner,

No re-distribution device is provided in this case to homogenize the flow at the outlet
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
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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30 which do not actually prevent fouling of the

fractions of the bed | ocated between the baskets.

Further, for gas/liquid fldw applications, the system
cannot control a honpbgeneous distribution of the
gas/liquid fl ow between the baskets and downstream of

the baskets. 3 In the article by T H Lindstromet a]

i n Hydrocarbon Processing, February 2003 (pages

49-51), a systemof external filters is described, but
tthahe @ytsqle roydddd Inodstowe et ahren éiydrodaghmastﬁedsirxgc IFa‘gxelary 2003

oG5 05 BL AL BOL LSS B O B o e

types d’f@lﬂéﬁ@gédﬂﬁth@@ds@@ﬁ@lat Rlitntibeepmessur e dr op in the
catal yti c bed l ecting part of the flow through

tWipés? 303 $88 |0é§¥’ -3¢~ OtQEBe’%JSfd@scrﬁhﬁgiealcshwhtchcqanc@nhtce ;ﬂa«sslcreasc
in the r@é’sﬁt@g ]ér}?th%%ta% tl Cd%?/gieﬂg ltegf t% 9 %Pﬁlépu% s) R series

OWI’lSt r e

of tub@lﬁ)hﬁﬁlgfaf olort-tigsst pasbelsroogens @dﬁzﬁy@c bl MRk edlet tOtHoBE tubes is
t al tlc bed _at_ various |evels. The system can thus
locateq %&\% el |a;ﬂ1%§féwi@wa3t w1l & suetcfrom ﬂilmﬁr« éubres gpgns above the inlet
| [
ot BEAAEREL S L0 145Vl S SR NSRS, g

liquid ﬁaWe nirsvided nlott a:hqnhd devdi e asablishebaipapesm tdfighé ibgdi dlhe device
and

flect into t t
descnb&%ﬁfa%%a gaﬁe%tsgef@%%ﬁ?mﬁ*ﬁ@%%egﬁfﬂwneegéwggrw@ﬁg%@nfl Heggas flow
dcﬂcot@d ?Ht& thRus ofBosiheaGE %&st@rﬂd Thi %aé Wﬁpﬂ)éjdé‘l’lelc!ed(fﬂ:lrﬂ st@&-up of the

| ected when"a sufficient liq | evel
1eactoresmchbh¢ Syt abvenlyhee bieﬂectjed:am afstﬁﬁubmtngqulﬁu}evﬁehas been

n id distribution effect at the outlet
emﬂbh$?§ﬁg?ﬁih8§ %E%?“ﬁ%yﬁﬁ?%%% in 15 the two cited
[FRE@BY, Shor® @CRS FirfdatiitAButdiCfARQMASHE SARIFEAY R @@k d@scribed in
di stributor tray or an equivalent system In the case

the twpfciicheatis ercedsiigting thendowisereansprovisioni oha fdistobiton tiag or an
equiva Selﬂfr:] gﬁlgcgré\at elﬂ hl%%. asehgf ﬂl’lé tak | on \?@%ﬁ%en}he d1s§{bugﬂn function is

& nbr e T écen paten ‘appl |

incomMﬁeAl1nt6$M@ﬂﬁ141&&n sl idhRsma sﬂ@gle gevitksi ng tubes
formng a short-circuit cou d with chanmbers al so

g e SharesamUmton N AL B ot S drccamgns e
formmgrﬂj%(g{e bigﬁngggﬁéﬁ%@%&qth' ajatnlfb%r{ e84 foﬁgﬁg R l\kf)érf Elrgﬂ??n(ﬁ]%;ting to

nclu I ve system
capturgas/ 1h1pcqul1ds eiftdinehinghafect h@hanﬁelvei: dbe&)xmtsmlﬁﬂe(}hﬁifﬁﬁtLSe system

e used s/ uid f|OMInDde The
for fC'%Ph %@HB?H phts S/liﬂ}%iﬁﬂ&ﬁmﬁﬁf@é Rilg %@% sget et ihon Hhe dystem is
1mednpgglsglﬁﬁfﬂ@@ngﬁcflItratlon units each being
constltuted by alternating concentric chanbers, one

éﬂm WayanﬂthehmvctttMrm 125-/08 Ui Eéﬂ Isycohftithted dtyi oneries of filtration
es" whi t descri bed

. b ch are
nis GO bERe LTI PupRbmsincoaHrico CEpeFaF Fribp And e othe
occupibd BN L@t Fh Kbdies amdch Bicsiok dBkibaNidf d4pst i on, while in
the device of the present invention, there is genuine
dprielyy 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
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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between the filtration bed and the m xi ng chi meys, as
w Il be explained below. In fact, the filtration bed
directly integrated with tHe tray has a secondary
function of 30 stabilizing the gas/liquid interface
| ocat ed above the tray, and thus contributes to a
uniform supply of liquid to the m xing and
di stribution chi mmeys which forman integral part of
said tray. 4 US A-4 229 418 describes a tray system
dHvard 329g18 idbiciidts anragl seoemt Smpingt fieati@r Blements, but the term
w Mfiltration" in the context of tE,a_t pat ent nmeans .
filtratiggy Hedsiqopieyt o A PaEp degant perebibhoral esprt tadhe ogess fluids
and impERRABREP il el O PERAERG! BRULRE ISR ARl 7L A prosent
inventibirthe tefinl“fittettiool incapaths chpvweity apatdit pliteginpeatagiales contained in the
foed pl uggi ng particles contained in the 5 feed. Finally,
©d the device described in the present invention is
FRRENR K AR Ve GeERREribeliNin BRNGEASE ibRntiBAtis AbmbAGLRY t@hpact, in
art, "and thus neans that nore catal yst can be used in
contrash tgithas el the prime atf ande thos ongans Heat ehyre | aatalywhshmdpeiused in a given
volur e&fi citengﬁ._ Br.l ef des. r%f?tj on of the Figures 10 Figure
mq ol redGiors BIGHY AP S¢S [t ering distributor tray
Brief debcriphteon m@@ig}{}es said tray being placed upstream of
a_catalytic bed supplied with a feed having a gas )
PeSUE drcripynl a fiagiindopedidienng disfriuia tray pnvenfgpsaid tray
} A ’ p tion. of ti . q Y
ving e (EE08%8 ¢ 28R MR AL NI TP RS BURTbNn
liquid shrdgn.t hrough a catal ytic bed without a 15 filtration
ed (curye B) and of the pressure_ drop through a )
é%‘glgﬂisé‘oﬁé&“\’i\)i’f’tsh‘)faﬂ%"r g4Ange, the TuppRanef dimuc,jingthe quantity of
. , : | : . crintion of.
deposi A G e e e ey R R AL E e without o
filtratiannbeh(duore Baand o pheppueggira grgpathtdugh escatdpti@abad dvithna tray of the

i the liquid. fl.gw constituting part of the feed for a
inventipgd e B ERGTOR biks and 1 1 qui d down. 20 {1 ow
Brief deQeiGplisiLot thdpeemtdoneans of a specific distributor
tray conprisi ng'a filtration medium The present
flg

i Thealevicenleewipsil 4 shegfresentl awicegoningtapgangging particles contained in

. Simul 1y di I b h hase. and th .
the i BRRED By ek et b L e B P BRRR I gt Erciguig dovn-
flow coMotirherd netRleyfrh @ik BYa §Peci RdMiE©Blitofrap abHpPHAs 8 FiltraMdinIngedium.

ensuring a filtration function for i1npurities o
ciostapssatiny entiggeconpisuif @ dsties avhidnesni stmultangoeslp istribwie the gas

pase OB LATL RO Pl AP Pl B e o
currentddBS taid hlibsengwaile ensuring a filtration function for impurities contained in the
liquid phase constituting a portion of the feed to be treated.

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
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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the seops by e dioiidian oo

gas phase and a |liquid phase constituting the supply

to a reactor conprising at |east one fixed catalyst

bed, functioning in a gas and |iquid down-flow

co-current node, the liquid phase generally being

charged with plugging particles, said device

conprising a tray located upstreamof the catalytic

bed, said tray being constituted by a substantially

hori zontal base 30 plane which is linked to the walls
perforapdd dvee a cedaitdractiog of thewhicgdht bybsbamiicak Ileyembaflbii @dhter al orifices

or e G 2, S B B b aBE Bl LS bBBE ey e

said fil€@dod b%éﬂn@béﬁsﬁ[ﬁe& atSeRP bié Dol HEFONBSHBAMNize which is less
catal ytic bed, said chi meys being perforated over

than orgquarte siersita afdhe pertiokes phidic catabtighed.by a conti nuous

Pt Phe iy R EhRarE P T Pl BoiaTD Shodtea ore
pluraht‘-‘yuﬂﬂ@éf’sdjﬂ}ﬁrtidll@ hiiffmeysiand said filtration bed
being constituted by at |east one layer of particles
viberpaglicdgscompesiol the varios layersanf the filieptian bed arehgengiajly inert and
usuall yoﬁfo r{x ?@LSHLC% $5l V:ﬁlrfunf&rr})? ﬁ}s)%ley Eétrgm& sﬂRstgn églt (rjl but or

tIn ayrtaih sage mewai/érylt mm%dmﬁﬁgeaus frur BhbttoneQfiyel ay eSiltration
artlcles of different sizes. The particles

bed 10 g% FpBB9STY o maTtickssi whish piaskye g the RENEION theatheahicabaencaipa which
takes }:@&@anaéhla %aiaﬂgfctb@nﬁcaté@ HEWhtreh @ Sfle HiRMhS dl §t§lﬁlt&r tray. Tn this

um na, or "any other ceram c substance. Tn cer
case, thmlase pamekﬂe are mefanyy enpdvanifagademichloratayst loe aﬂa b«:inmg,mg to
er, of the filtr tlon q%ﬁed to be conposed of
XM 9% t he sense of the

qhenl@Rdr VaBagdd enthwele of @E %%eﬁhé%: §hOftEaBn ‘B@@ &l Mhdposed of a
bed | ocat ed downstream of the tering distributor

packing statycturbﬁ withi ssporesiteln thm@ng@bq:tweerpﬁ% ite ek (arSé to 0.50).

efera 0 f ent i at al
Rt oo TP A3 e P e B ERU T T P Rsto, oo
chimn@atsagatieitlyb@Paratdll BomUihkNglira@! bad |vﬂﬁc}p§uﬁr(|ﬁﬁld§1 aVboan&s of a
the Invention, the filtration bed is conposed of a 15

screen yagid srgTigienilic fine aepshy ith 2angsbsigsiwhich i lpwer fanglat of the particles

of the ﬁﬁrta\ﬁﬁg Bed2N {}1 s 2% 6 Q- d%s@ar#c s%pallszgi]ng (9 cffllirﬁle? 0é1t1) ltl%f%l%gﬁon bed

ateral orifices o
1sgmx&ﬂbhnﬂ&ﬂmhgeﬁbnﬂﬁﬁynt@ﬂﬂmaneraIIy separated fron1the
whi ch surrounds it by neans

f||t ation be
ieddhesien pdhsbpiien aeitigs0 e v 1 g 2 félt%gﬁh%r%tor tray
- f [
with a ?ﬁ%ecdr]%r%essghﬁ%\% dlgtdli‘(%élﬁglﬁ?sccglg etfl@ Eﬁpﬁgl}l éatgg ﬁ.gléchglé téelf'%rablaf gpzowded
with 0ﬂ1ﬁ®sph1th’ﬂ&ynﬁb@ treitsite of irote b dO0 beficesPBr S sgevercd kéaxttor

dﬂ!ﬁé‘%ﬂ f 1 orﬂ@gozgg]estqﬁ%o{) W@ngﬁqsggﬁngélt{oﬁgéh gignﬁncantly extend
he serfick byt €018 M8
e e e
0UtWﬂh§Iﬁm@ﬂ@ﬂa@fytbﬂﬁ@ﬂd@dhsMAth orifices, with an orifice

d@"gs’[l[ﬂé%/itl anP i trlbu?lon g\%Cﬁ? b Ihe%ﬁx?en%on is pm%%ﬁ%h;? gdvoafntageous 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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The filtration and distribution device of the present
invention can significantly extend 25 the service
life of the catalyst. In géneral, periodic replacenent
of the filtration bed is carried out with a
periodicity of at least 6 nonths. The filtration and
di stribution device of the invention is particularly
advant ageous for use in hydrotreatnent reactors,
sel ective hydrogenation reactors or in the conversion
are fixedfa set eﬁhﬂbls‘aﬁtiadl”y Wyrdeadb chinbays pratvilediveith anupper bpaling and a lower

oilin o} nt re.th 50C Det aj | ed,
Openm%%@cmr%ﬁf% ?%*FﬂgP %ﬂ%fﬁb lﬁéw%@eafveftr?@l Prlksent
t ; loks Sl ;
LR o B TR ol A 8 DRy ARy v
the uppentoegmlag, i bha hemvlajdrisombf e smm:diy:tp@nc;tlabw into e Biside of the
chimnel] iyt EdAn) SR bpe g VO PLeRB i dgleast S0%,
preferalﬂ?ldat neist @oed et k& hat ﬁfllﬁh r@@cﬁﬂlﬁ#ﬁ peh&hdid RHS Qﬂe Astde of the
their vertical wall gas portion of the
Chlmn%%mﬂltk}@ meppm@aqdml@)tlteH@tetahgnﬁ@esof the chi meys
gggo %n%lo ]4&{1(1 al% m}xlgg g/ry%(genté 1enr}1| ng %I%C? &teﬁésu?th% Iggit%r]@ leaves the
dﬁnumyhaatﬁabhmﬂﬁpyﬁmgssent|aIIy V|a the lateral orifices.
The term "essentially" neans that at | east 50%

prefaeraliicss maydern ggopisruonnelopeesting qwca thcgmajor portion of the
height 5 Q%Gflhh?{ey yTﬁ’ﬁ Rt LiAdee df %é)tetxp @vﬂl gec‘f'\e/:l-d?o f&h r!ﬂ St %ﬁces but this will

nneys upper ‘opening an
encompass the ces. of Bentamsowanibt! i qui d are m xed insi de t he
dth I n ture Ie e he
@HF %@yﬁﬂ&nw ﬂ@pﬁ&sﬂérf %ﬁ%ﬁ% congfityied by bl one granular solid
acting &4 filt&eSiARYid alh@r G%Edr%ﬂ@ F%laa{ oﬁhteecﬁghﬁ@s %\(r%ra th&ion of
maj or portion Of the height o he chi meys.
their heightrai nder of the text will refer to lateral orlflces,
t this will enco ss..th ont i S . ,
36 et Brecen PP GRS it ot P AR 5 et o)
of at le&0BS birh UYirefr 4D %?/ Abrd 8385 RS @eAndfe B8 4empRCting as
afilter, said solid granular bed surroundln% each of
g

fThe fidrationdypd meweromprise aptudlity of layes afpeiticlasei ghy shaphe

F‘Iﬂ}a g%g%/o? éﬁLf ﬁ&u’g&%\g %#1¥utnﬁ[%qgg_ﬂ%)h98¥ {hlgeﬁ g\{oer{ begioreglnl%:ees from the

topu)mmbmﬁﬁmbf&mﬁnﬁamﬁhﬁﬂ 35 nm or even nDre than 40 mm
The filtration bed may conprise a plurality of |ayers

die particles dsthgdoyen (og ﬁ%ﬁpbwwﬂ daysy s afmedieSipmivhich is preferably
smallefc ﬁﬁtﬁt fhlaaugzhé; Df ef?l% h}galrééll { o(i)f cattzpﬁs{t (#(Jnglhtﬁh g QPQ ec%taﬁ Qb B%:F located

downaﬁhﬁl@ﬁhédﬂh&&hﬁﬁm@he Iomggtzgr t he Iomest)r?;yer has a

n agrc]:ngaf ethgmsllz%ho Shepgagilg{es myeach layer varies between 1 and 30 mm,
preferably between 1 and 20 mm.

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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smal l er than the size of the particles of catalyst
constituting the catalytic bed | ocated downstream of
the distributor tray. In géneral, the size of the
particles in each | ayer varies between 1 and 30 mMm
25 preferably between 1 and 20 mm In a variation of
the filtration and distribution device of the
invention, the filtration bed is conposed of at | east
two | ayers of solid particles, the size of the
Pardy bl éBusnfatian gindewithdayenstidginpgarsmhttesont haftirhhad baf of the
, tgq? particles %f the i nmmedi ately superior layer. In a
device ghthe insignten gy PSCPBHIEEd PYie devi ce of the invention,
he size of IL.cl. r. | .
The i1 trafonraagroShEafiie 2R ot HRRI R EeRigon bea
and th he si aad ?<f)mpd%&d of asitticlek esthaf sii&@hicﬁ}d\e@gh@y@ﬁ'efkﬁmly by at
in the range om to 10 mm 7 Purely by
i |lustrat i gfﬁi,st f%) é@ﬁ’@b?féﬁﬁﬁﬂﬁyﬁﬁl@ﬁ@; any |imtation,
filtrati ] . 1.h ' the, 1 pvent
ge constit g?elg?eglf/lgéla%nﬁla, Blgzéf(ﬂr?%{}%?g rjegp/? e(}g etﬁltg i Hﬁgaﬁlzl‘g;%ﬁ (t)fOf the
the total Héirghin béd, tdnd domposat oOmatitdes &t « einpappbximately
of particles with a size which is greater (preferably
by at 5 |&94l tqg{%oftﬁﬁﬁatﬁlﬁéttgr@m;t he catal yst grains;
gn i nternmedi . 'y 59 N .
a0, ot e g, | SHeLpEBGRNN BRSHPh et Bl Hiruion b
parti cl es whd hompssakeof pptiobkes Natle hysizeetpvedr (peeférblsly ©f at least

the catal yst grains, | ower | ayer representing 50%
of the tot jb/ﬁéﬁﬂﬁat&f%qﬂ@\?ﬁﬁtﬂ%ﬁon bed 10 and
%@B@ﬁﬁ%sqggﬁﬁgtth& FRSvh bBY $haSi1BSe Lng}}’\ggap(:,pfo?_fe%rﬁ}h%_ ﬁ%l@fical or

~at least 10% than that of the cat grains.
cylindrisal, wiit eswvitlortiveig in e fhidrior.aThagnarb ednaeral)y maitebwmyay possibly be

sh for exanpl e spherj. cal lindrical, with or .
catalyiy 2R G5 el G B R ks of e Al by ety Snstiuted
by a dab@¥st, fr®t tHeBYar® Fehal Yasb e Gﬁﬁlgkty L& il Rhd RGtal @it BEd located

case, the active particles of the filtration bed are

downstgraneetdhe filtssiosttiedut ed 15 by a catalyst fromthe sane
R N BT J—

ream o

surfaceffbt infiairitien wheld off@yin@h sixhbeidanaiont ut ed by packi ng
el ements offering a |arge capture surface for
i%‘&"ﬁ’iqﬁ‘ i0d $UGHh ppcking ?%WFWQ wWhig) Ry Peicited pEcipid particles composed

of titarFIARE 1 Rins %h} Qaﬁ}fihlﬁﬂcﬁl Sdg%(iﬁ%ﬁ%{‘ gfri:ﬁl?)\émkﬂg vﬁ{.iéhe gylindrical

are tnert particles - conpose n
channell amerforenedd th a cylindrical 20 nm di aneter shape, in

\%ﬂ ch, cylindrical . : ) .

xamples 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
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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channel s are fornmed. Exanples of active particles
which may be cited are 10 nm di aneter beads contai ning
ni ckel - nol ybdenum or cobal #- nol ybdenum as wel | as
al um na. An exanple of a conposition of a filtration
bed using a plurality of layers is given in 25 the
detail ed exanple follow ng the present description.
For the mpjority of industrial reactors, the total
hei ght of the filtration bed is in general in the
above. rI&f&g‘%as‘er Wne26iGhé rad S0 Ghawtndorkite ialdieditd tHcheallsaf @ reactor and

ﬁ§9o to 600 mMm The lateral orifices extend over
mmpm@?ﬂﬁl “ﬁdﬁ@lon of the height of the chi meys, but

f t t ﬁlﬂ%)
hei g(%wrm%ﬁ)ar@ re pgtg et%o&tyﬁgh%%}gﬁ@ﬁ%@grfl 2h{;)r:‘0ﬂt to the
maximmnémghm{h ):hfhncsh ippefferidbl2) nhQ arovaboweptiherfasel the éiteation bed,

] of said tray, or even 60 nm8 above. The "base pl ane
or evenglS IPRAYOYGy ™ | s the plane which is linked to the walls

qhe i 8AGHE ﬁl]%Qumgs‘fkgﬁ% H’n@ﬂtsto@ €hd 1akdr 513611%5 Qledg al S-Bhﬁ)ply in

orifices are prefera st epped over the wh
the casgfn wiieh e lsontimyous slot 1seisedraxi mum hei ght (h') mhlch |s

rab bove the.u ur f ace of the
e PRERb B TP PG 1R ARoDae Frle i im0 150
mm, axﬂqﬂem&lmﬁh&a@@@ﬁ@m S ® $fmmhe l at eral orifices
may al so apply in the case in which a continuous sl ot
il ops peplenmdeinymenaeniationdd fdhe treenigdn, wahrspetaliomeys sugrounding each

chimneg'reclggfedr@lg%r?égtj f{bﬁl‘ia{&ﬁof L%@%telg gv?tgl r’%]lli(g gthnrpgrrﬁte?so gog%e\rfr@%mtllegl Faral onﬁces or

e range n one

the latqpalefler oRthel chpmaemNiraii Bdin®bbddiged By €id bMdl, paticles or the packing
separation_zone surroundi ng each chi mey avoi ds
eknwmﬁ‘P@Sﬁuﬁ@%ﬂﬁéﬂn%WOQbﬂg'fllter with the chimeys to

: i%? Bse! R gj tﬁ@ Shifin ytfﬁ)?n kl%t ﬁﬁ‘?‘ﬁ(gﬁ)&f is %fenemlly in

e chinheys from bei ng“obscured by the so
the rangafroincd mmtmrzath packing elenments constituting the
' In this case, the distanc t|n

£il t bed.
f%tﬁﬁaﬁﬁg&e BREY FEMY P Faiinn SBERPS S Terier BPy TS and an
inter facJe'sis feﬁ@ctl’v%ﬂg@reﬁtre@ MRy IR OL0RRr ﬂmgga_ch?mfu'oh taﬁ@%ﬂcqupkéﬁgon -plugged

plugs slowy over tine, starting w I ower
portion} ayers, and an interface is effectively created

B0 bAGe! BUPloBh B RYBH 8% A0CubPS R0 Ghesef gortion
penetraids| thicakh @t QeEneXesia ieSatbaPeifietan pl ugged portion and

20 penetrates through the chimeys via the |atera
ortiefgag @hase 1s primarily introduced into the'inside of the chimneys via their upper

opening.

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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The gas phase is primarily introduced into the inside
of the chimmeys via their upper opening. A greater or
| esser portion of the gas ¥s also introduced via the
|ateral orifices of the chimeys or via the |ateral
slot. 25 The upper opening of the chimeys is
generally | ocated at a height H above the filtration
bed and is generally protected by a cap or any
equi val ent formwhich is ained for preventing the
th tleatmamtdeodiiticitott, of shaltuirth the @nsaitde op perdeoperdongituted by
.of the chimmeys. The ljqujd introduced via the |atera
the distppir Bk by coiaieymtior &b BlSHion RS SHimeiad o SP‘Héhﬁ%FtEumr tray the
“filterifBSEbhRAs LFE  t he chimey and the resulting mxture is
evacuated fromthe chimeys via the 30 | ower opening
tthenleivice dif she iphasemdinyenttomeis chtsatyhpasebed a Ditaireddistributor tray

: downstream of . the djstributor tray, 9 In.the . .

inked (IRERIGER sPronal rall Pt et Saiin oy Shac she Shednishacged
WendBY réRtck ORdhdds Wi Serall, dthBstdlics EAthIBHE BBds ba% oflth&e catalytic
chimeys, and the filtration bed supported by said

beds mey b supbliedrvithreailtering distfibyterirdyef the sventbut or tray”.

.devi ce of e _pr nt. i.nvention js thus c osed. .
BB B B g PSP RT i AR SBp bt s ABRAE Giciuror
tray ard dohetitald Bydftlnend fam alkitaBtic bBeldcera iRimeagkll abaleqt to which
above the catalytic bed. Wen the reactor includes a

may opsiop#hy be gddsd aiflaid; inbrpducsd detpracs tyedgtaldindiede whighegthe case of
. . ' UAR! | k1 tering
hymOg%?%?b%Eﬁggpggggﬁgg%agﬁg§|nvg%@f%ﬁﬁﬁFﬁqyﬁés case, the
gas fittease dastdntidretrdy gay dlsp fb@ggersedphrytighgtschagizertal base plane by
iltering distributor, tray are constituted by

fil -
holes of ey RS st Homieneveall appeity doede satelssicmdardice pyminimum
height 8P0%8d loh-thd BaPhbdied O 118M QBT ANakd ARG Ry Wb hol
- [ ntér{lgdl?ced bg ween two iglgt a? tic eéﬁsﬁg\%ﬁ?c%gign r?)r/]e1 b holes
througlc s ebasé plinyed mald nmttionn howehigtdraot rieainnieded metcd itbnscirs of the
. t.usually a cooling fluid. The filtering distributor
”“mnl??ay may al so be pierced through its horizontal base

Ahegtddde IakiBstoPfirad scs RaRR s Q:hﬁﬁ?égs IO el B hix the gas and
~__porosity due to these holes canéﬁro uce a mninum
liquid ped ghtrow® thieqisbultiog minre rtayards énpeatalties beduoaitadr ipthe zone
downﬁﬁ?ﬁiiﬂﬁghgﬁ distributor tray w thout holes 15 through

I'ts base pfane will function, however, and is included

Wikt hdehsith ©f Sh@p echdbinéRels inntenkh@n frokheofiol 1% p&Agm® section of

distributor tray al sg supports chinneys which act to
catalytigibed tyefcrrady Brilie ranggdioen dnep 19 nesmy sceting afesgialtichgd.

’RH( e (AR %té héerg ﬁ?‘lgglh% Xh'ﬂ% 18&%1 lo?i?i%ése ‘ijo ciaﬂsdt Qedi%ﬁ&%t levels

downstream o
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
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
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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20 The density of these chimeys is in the range from

10 to 150 per nR section of catalytic bed, preferably

in the range from 30 to 1000 per in2 section of

catal ytic bed. Al of the chimeys are provided with

|ateral orifices |located at different |evels stepped

all the way along the vertical wall of the chi meys or

a continuous longitudinal slot, allowing the liquid

phase to pass inside said chimeys regardl ess of the
plane of éwetayoindpirefgebhgeitond @5 ldight {h) dfraatdasiromch abblee tighaper level

f these lateral orifices or of the lateral slot is
Ofﬂwfgﬂﬁﬁﬁgﬁﬁto adjust it according to the variation in

I

b AP DD T TaP RO IR o e Bogroses

since ﬂab (wholc et siiafhe dfimsaisdisshlotaysmaped end el angud dtovorrate remains

triangular with 30 the point. of the triangle directe
soproxiii 3y e s B PRGOS S5t Depee et pBsSrifigngghy the
liquid kPO %sasLiRG GOditd é/onﬁhurse@i@ﬁﬂlﬁ)@ﬂ&ﬁd@%ﬂb@!&ﬁﬁihﬂ@é atd@aintaining a
slot are satisfie referably shoul d comence at

certain gighigl lgtel apeie) thgba%@tplat@aﬁﬁhea@ltnﬁmiab@w will heapracaated

?Jh atH%rf f gxltl]signtsot%a 6}?6” tr%@ (ﬁ)él E 0 sga\ﬁl)q mngbtfusqhqeid level by
accomthbddtihgtiluetiaies intheintkriice blteb®thefdanahd o 1kid he
as/liquid flow is naintained as plﬁfglng pr ogr esses,
ibge.ethe auighdisiibgien srmainpurder paelyel ECUSNOWIEC seige difg of the
, | I
ﬁltratmltnggcrc]italhg l@l}léj%lfo V\Eéé%@%%e s r%%z%} So?ﬁﬁ%ﬁs?(grocﬁé Fa?érgl ots distubuted along

the whekslength alfltjie chingiclyt atieds ke filvatibh ud do bewséd untll 1t is completely
established on the tray. Thus, the._i ortance

saturatesh PREIGHE ffen greamie et RIS VRGP Hpa | PE (% Bpepnit would

have tAROYE&: the, base plane of the filtration tray will be
appreci ated. Further, the existence of the filtration

e dcteidert désbuptes: ¢fchs datied afzhagpvedtis ik prpsemted wvtblthaaid of Figure
1 Whicﬁh@%&n%gg %ﬁ &%&Lrﬁ%ﬁﬁg&}%%ﬂ%‘ﬁ erzrtghgits{f‘lirbagulc gl'a?zeits onelituted by a

base phetifi sﬁlﬁf)bl@ﬁigrae PRI WNeRionaRaty @J)m{ofi&ﬁg' @lﬁl@é”laﬁeﬂem the case of
service life of the filtration bed and

Figm‘cérogresswe use of the lateral orifices or the | at er a

R SR B0 R HTBF |EPELRTbablife e s
within itife R0pPbEE byesesahwin@ibed, W thout the pressure

radi ent increasing which would nmean that the unit
\%Ehﬂ *%lterwa\ﬁ\éstﬂbut@étr%@ﬂo@@xmn theupRey sedion O @ geasty isppnlsh with a

gas (GPhod B @@lﬁ%cﬁ) 16, I AYGALLGTL S Presented with the

i ch concerns ‘an enbodi nent in which
the: filtbtgr dbgitditst frajbllﬁ bicatied aypsirare @ISt cétulyed Hey 1@ in which a

catalytgo%g?tiqlg‘yag]cgzutl%lwg@%e%écl?gsgtp% gg% @glga 11&1;11|dt(£)atpilaseq ?ntrc(l)d%ced at the

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 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.
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Figure 1. It will be recalled that a |arger nunber of

| ayers is perfectly possible and still falls 20

within the scope of the prédsent invention. The

filtering distributor tray is |ocated in the upper

portion of a reactor supplied with a gas (G and

l[iquid (L) in a down-flow co-current flow The

filtering distributor tray is |ocated upstreamof a
catalytic bed 10 in which a catalytic reaction occurs

Wwhe dbnsﬁmmlf dlyescltilmecga®bis(ittheamdgd fromi b KOU)SOQjmaﬁéspreferably in the

d at ,t head f the reacto
range fefy § 883 1 e g ngﬁrdezﬁmww Shiggket b euPede Bf}seaplmeslé is regular
and maPbafea dduaBoMRhE 1 aBgys 3 provided with [ateral
openings 4, are d. In the case of Figure 1, the
IThc shaie dpemidgs cmsaw@ngdhcsﬁittatmedaeldyZ [sowgineddb ralto develop a

farge 2118%1 g%q t@tngeﬁlg (Sﬁé%ﬁl{“ﬁf éﬁn&gmﬁg%wgps haa?rﬁalglbnl%gangu géexga p%le volume
to captur€ e giindin SHARE of frRFurRea bRl Bictdhsaing Whdice 138 oPhe Elter.
series of orifices of any shape distributed at

ait tcestam of thaveice, gvignid melelﬁteﬁtﬁlehﬂh@d @h@vedhe tbh@ plane 11 and the
liquid ffqﬁv {I;“a%/tﬁbé d bber %Q %vh%ﬁ%%i'c{uyn gff]%g reack tln{%%%l% the mffhces 12 located

range ron1 terab
on the b"aa@glané bbﬂﬂewytlo 100 per er The d| st ri butl on of
mmeys 3 over_ the base plane 11 is regular and ma

Bewﬂh be qaaek Yot & rha%ﬁr]@lﬁnarW5%ﬁwt ot OrifRe 15 Hgse possible and is
cncomlﬁgsreh' 668 59(8{%351} {h%ﬂh{é‘%u%l} Ciydt élrgfe%ftb asg IHT‘P?at %)lén% %j;rbﬂggd with

as to arge drea i‘ng t
or1ﬁcesd apbml ﬂnso;ras@fhmdnspmty dfiths omﬁcdséommcbmtml‘tmge plane of the tray 11 is,
ume te capture the maxi num anount

uf ficient [
gencralfy af Wﬁ%rﬁﬂ‘t‘ﬁlé‘%lg%ﬂ ISfEPELYe the service life of the
fAs'th@ 'Tﬂtrﬁontﬁé@ Shahmepridsed, Ct}i@ hlﬁuldalebél%b% 'tlﬁ:vt?aly Msmcrcases

est abl i shed above the base pl ane and the Tliquid
and a péitiow oif shediceitid sthais wdflov éﬁomgﬁﬁhmlwgsbc Bhobﬁ oﬁfhetChenneys 3.

t th h f S 1 |.ocat ase
A Heing pRgetr b SRt oyl fu Fre GRS plits of iy i s
bral&ﬁl Bk Aeatiint Uk cBmpRAdll i fpﬁ%ﬁbd; 18}uS® fIBRS snhﬂahgq adaicsal slot 4
enconpassed in the scope o e invention

into its mpéfo@ri@@tﬁgﬂ ghgEe Bwswppl laﬁ@ of hepitlogtiietebleddt h - orifi ces,
1h .
SPiAohed BRRS M ORet AR Uty ! M ¥ pAGRRy| GRShR v ue

upper dpemﬁgs 6qqﬁ1lon£1<])y H00ided iWfiihc@s Pes pickent 1AmId iemfbeldgriatrbdited via
bed 2 becones plugged, the liquid | evel above the tray
said upper quEBERSes 15 and a portion of the liquid starts to

e g, 2, 6k i 1 18 €9 IR o
chimney dned die filvatibn dyd 21sorthstethe particles of the filtration bed 2 do not obstruct
the lateral slot 4 located along the chimneys 3.

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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When the filtration bed is conpletely plugged,

flows through the lateral slot 4

| ocat ed above the upper |lel®l of the filtration bed 2.

In all cases, gas flows through the chimmeys 3 and is

principally introduced via the 20 upper openings 6,

optionally provided with caps 7 to prevent liquid from

bei ng i ntroduced via said upper openings 6. A

circular screen 8 surrounds the chimeys 3 to | eave a
traditiowai cnhta}yrit unrecdoet weteselédiee Iotirapaeat®n3 &ndad hecatdlydt radhiagting Ni

d ag o t hat the particles of the filtration bed 2
epositehoh gt 2B SR Tt he | ateral slot 4 Iocated al ong the

Q*H& 'ﬁﬁﬁ%’?@ ﬁze %@ ifl@"@&‘tﬂ?§rf0ﬁﬁ1¥1 R c&ttﬂﬁt 5&T RERe8 dWvhbiream of the
t hus be snal han"the m ni nrum diraneter of the

distribyperttayol ass2 mﬁn t he filtration bed 2 of the distributor

o R ot TS i i P B TR S g from @

depoighid @s eénsm&éd Bl @SpyMily6il g@gnrn@smm dDolithgepdihtn@8ge in the
deposition as a function of tine. The reactor had a

range f_énreﬁ@f@ rto B0IC eitly @ ragre koikiug pdink ef @ﬁ@“%ﬂn@m rindes! conditions,
The ga'?ﬁgxayéj tv‘ﬂig %oqu%géas%%d) g%o% o}gghﬁr\égc%%g,a %tn%! tbe‘fr}gzb Ssdsentxally

|c es 0
Indhmkradltlonal catalyst to carry out selective

a%drogenatlon It was a catal yst _containin

B Gaaa b drar A SUppORCHOTHepRE PE SR gl height of
650 mngfr}:%c}? @ﬁiﬁlnﬁ?%ﬂnﬁgﬁ)%\ﬂge(f \Qﬁh %3(% or far P&%&h@%ﬁt s%’t v%lthﬁ;]}mensmns of

liquid
into its portion

ownstrea i stri ray
400nnné&mﬂmmfmbglgubmhn@d&hdﬂﬂ&ﬂIiquid portlon and a gas
i on. on |tut r ol
gfﬁgi Vet qfﬁha% gaﬁgat%o 30 g evq 1631%3/ Py @Eﬁlﬁrt@% The

ﬁitratlo%%dtv@as%‘%%o\@(’sé br @ldﬁﬁrbftﬂ%é LnROmRehBE Rho49C) uj‘diefrom bottom

standard conditions. e gas phase was conposed of
to top. rﬁlee)a%mw@gemﬁ Etlhemaemuq}n;epldﬁe{ AYEdEsmutctal |y
thane 10.Th erin dlst i.but or had, 7 . :
r?%(&y%ha\’z\%cf‘ﬁ‘si% !5:% B ﬁ]i‘ﬁ 8?{835! gieﬁ"ﬁ]t laggr argegdven in
Tﬂﬂepﬁaoueach chi mey bei ng provided with a rectangul ar
longitudinal slof with dinmensions of 400 nmm (hei ght

Particleyype| ot)_ by 5 m hDi{amaie{mep) sl ot). The Inidpkporesity afflayer

l“fﬂumhmtgbdawhegan at 18 = 50 nm above t he |§a¥e pl ane of

2™ filtiahien tri@layerThe T ksration bed was conpased of 4 layers

3¢ filti@lﬁodtli*% Rgee _thic

Kpgss denoted 1, 2, 3G,

odffrom bottom

47 filirdord Poy Ay THE P
AL

leCles were inert at

gia particres

Catalyst bed Y

SOphg Y-

041

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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The size characteristics of the particles and the

porosity of each |layer are given in Table | bel ow
Particle type Diameter (mmj3lnitial porosity of |ayer

1st filtration tray layer 1.0 0.39 2 filtration tray

layer 1.5 0.41 3" filtration tray layer 2.0 0.41 4t'
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

tre € @ARGWE (1R Ban WigNtiing: Table Il bel ow Density of
liquid (kg/nB) 71 Density of gas (kg/in) 15 Dynamc

wi scosity of thd quantity Hangnri0e 0P8 S tedDymiirifotrsti mdwgi reyresented
of gas (Pa.,s) 0.0 2 uperficial  velacity of liquid ..
(m's) 0.008% Clgﬁﬁgg‘g-i chiP Vel ;?bi/?f‘n%ags’ Fis¥ 69 dpsition
Sur face teQﬁhgnnﬁhVn) 1 0.01 Table Il: Properties of
fluids 13 igure 2 shows the change with tinme: of

tthe quant i tiye pfessurp droptihessutd ploile theoratal jtec béd inrthe nlosgnce of

bed d. b A}, Thi bt ai ned
ueing 5 ki et Feigbi e At EkEs e preseur ¢

drop nmeasunrgdpfhhRY@RptiiGiseRl @hr}ég@pth%qtahﬁictﬂee iRBRgAeRce of
of a filtration bed, represented by curve (B); the

pressur e drbplilssisubedof the dughtioth eerreteatedthycubed G)n
t f the.fil ti ed . of. .t he | ti ,
5 CUESRIIE bbb B O S e gL

ag @ik BRREoYrc@ak kebradsd pfdpe oWl fieanesbed.0 ti ne.
10 This time shift corresponds to gradual plugging of

t1he Hpggirapeind peendstien pinegl§itadginpei whichxreatyney nyaturation

of the filuTBort 24 I%aitléeﬁ%ytﬂtle ﬂwaﬁr&f it Ju%@(g\rjds to saturation

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.

° 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;

J with the filtration tray with its filtration bed according to the present
invention, the pressure drop through the catalytic bed increases sharply
from time tc which is clearly shifted with respect to time tb. This te-tb
shift quantified the improvement provided by the tray of the invention
since during the whole supplemental 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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moideineyhenti gid dilphagebeddemy chmtiged! bijth jphuggientayer of
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one, | ayer of
A dcv1c¥ accmduu, 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 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.
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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.



orifices per nR section of reactor. 13. Use of a
device for filtration and distribution according to
claiml in a hydrotreatnment reactor, a selective
hydr ogenati on reactor or a reactor for conversion of
resi dues or hydrocarbon cuts with a nunber of carbon
atons from 3 to 50. 14. e of a device for
filtration and distribution according to claiml in a
hydrotreatment reactor, a sel ective hydrogenation
reactor or a reactor foPATE®®ersion of residues or

5t 030, P | REFERANERARY B e

FILTRATLORATR AN TORYFEORD B R IBEOTBRAGHOR W dH.- éURRENT DOWN-
CO- CURRENT DOWM\- FLOW OF GAS AND LI QUID Abdel haki m

KOUDI L and Chri ELOONOBOERANIBE The devi ce

5 described in the present invention can trap plugging
particles contained in the liquid feed supplying a
react or f Anacliclboikindg OUDJAsan@Chtittgphd BOYER! r ent
down-fl ow node using a specific distributor tray
conprising a filtration medium The present device is
of particul ar appli c%tB%nrko e sel ective
hydr ogenati on of fee contalnlng acetyl enic and
Theahivee clonpibed ds thedrgaane idvetionbenpdpl plsfgdg particles contained in

10 the liquid feed supplying a reactor functioning in gas and liquid co-current down-flow mode

using a specific distributor tray comprising a filtration medium.
The present device is of particular application to the selective hydrogenation of feeds
containing acetylenic and dienic compounds.

Figure 1 to be published.



