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PCT/ EPO%%%%Jpe present invention relates to a reactorPéFI EBARkes tO @
react or conprising such an internal and to the use . of such a reactor for

hydr ocar bon processing. The reactor internal is suitably used in a
trickle 5 flowreactor. This is a gas-liquid reactor in which liquid
trickles through one reaction bed or through a nunber of reaction beds
arranged one bel ow t IBSELFLSIBPP@RTUING REAGTOR INIERNIAMWS co-currently or
counter-currently with the liquid through the reaction bed(s). Such
reactors are 10 used in the chem cal industry and in the petrol eum
refining industryTher phydeataiboanpiocegeilag.esedped aldactdrydramrocessi ng
such as catal {\ftic dewaxi ng, hydrotreati n% and hydro raclgg% uch a
reactor has at©l 8adf3Gh8Y FCEPE5"gas UahdAS LIS 3 uiad: BdstYBne

outlet for reagtencef l wenictand fat hheastaatd eaeddysibrg, typically a
" bed of catal yst Earti cles resting upon a support grid. The constr.uction
of suitabl e supporfegrr@sStiors RROEGANAA EHe SHAtEa RO LSSestidncde trdsiishl v

appl i el suppokt ogrirds GIRr i song ar g%Q_-mr@iR?rf@%%bJ&r Bl Atgs lch as
sieve plates or grids. These support "grids typically rest on support
rings on theldabidoft rik&klesadhspuglssal aed/drih kadpor ttiveara ai quid
and gaseous e‘ﬁg}nﬂ%&“ o foned Jhnpthe Leagt) o GBHId NG HA oté}?ezca%ﬁéy“
beds are passed through the 25 support grids to the subsequent catal yst
bed or reactoin wbticét gasn fdoder coocpreeantl vsmal |caatte nyrstumzaTtt Iof esifinom

2k 10, U ouale! 0 SUIPRLL L0 LGN LhEK ey, Rl Alpnerane
Such IT®act or sukypi dal lthecamteaiinadi $hdulsttriyomrdevirceshe petroleum '
refining industry for hydrocarbon processing, especially
hydroprocessing such as catalytic dewaxing, hydrotreating
and hydrocracking.
Such a reactor has at least one inlet for gas and/or
15 liquid, at least one outlet for reactor effluent and at
least one reaction bed, typically a bed of catalyst
particles resting upon a support grid. The construction
of suitable support grids is known in the art. For
instance, commonly applied support grids comprise one or
20 more permeable plates such as sieve plates or grids.
These support grids typically rest on support rings on
the wall of the reactor vessel and/or on support beams.
Liquid and gaseous effluents, formed in the reactions
occurring in the catalyst beds are passed through the
25 support grids to the subsequent catalyst bed or reactor
outlet. In order to prevent small catalyst particles from
leaking through the support grid on which they rest, a
layer of ceramic particles may be placed between the grid
and the catalyst particles.
30 Such reactors typically contain distribution devices,

for example to distribute the liquid and gas entering the



for exanple to distribute the liquid and gas entering the 3 1 ALﬁ 22%,55 WO
.02/ 070120 PCT/ EP02/ 02305 - 2 reactor via the reactor inlet 90 b
homogend¥Q9PY7B¥er the upper reaction bed or to distri buPETERE/EHT yent
of a reaction bed honpgeneously over theZnext |ower reaction bed or for
m xi ng or cooling the reactor effluents before 5 they enter the next

| ower reacti arzkedr SUGh ﬂiétféw&é@ninﬂ@ﬂiﬁ&ﬁo%ﬁelm@m? bRekhenart, for
exanple fromEP 716 881, WD 97/46303, and WD 99/ 28024. Ideally, reactor
internal s sudPPEE HRFOrICYrP™ Ahdto dissrrbheFanthevréEduprst ©8nasupport

rings present.Qnihg blefaﬁiaﬁoa@héo@&%gﬁvé@a@ﬁ@rngﬁés%_wéﬂdéeacemon

hori zontal | y extendi ng support” beans t rest on such rings. However,
in for exanplked erafpsiniwtionst ¢oelinhebha reactor efédsentssbgbomg to

]?e U\j\ﬁ?’ for %h%igrf feg{t%’}t Mprféﬁ Of o OF dréiéé{f&?“ﬁeaf OSE2R 899?&-%%8@%%“3”
or ich it was 15 originally designed, support rings nay no e present
at the | ocatdeomn osteraerea kreawet orn i titeravat , woot dekdeplky flvem pl aced. | f

support. rings, _ar pr n or_intern support rings m ght
be wel ded to Phgié;z%f:at r%@ad%w\é%?& 2P} ‘%e%i?g%él‘s n ght rest on
a.support frane rmesd=lng oncdde:dotiomoialdesvesses. shbpadvagtagesand
however, of suych a support frane are that its gresence i npedes the fluid

f1 ow t hr ough &~ Gt FE TR DN T UBEPRRS EoEE 898 BTRFEATABR L8t he

25 requi rementi dhafatihes f Nt neda shoull ¢k HeehoshapptabhynoR@sbhtaned in
the vessel. Welding in existi ngthesseI S, especially in the case o
| ow al | oy st &8It SUPR @y PRINT afd il rpFepafrafileh #A8IFmyHPEGURLe
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vessel is going to be used for a different purpose or for
different process conditions than for which it was
15 originally designed, support rings may not be present at
the location where a reactor internal would ideally be
placed.

If support rings are not present, reactor internals
or support rings might be welded to the reactor side wall

20 or the internals might rest on a.support frame resting on
.the bottom of the vessel.

Disadvantages, however, of such a support frame are
that its presenée impedes the fluid flow through the
reactor and that construction costs are high due to the

25 reguirement that the internal should be horizontaliy
positioned in the vessel. Welding in existing vessels,

- especially in the case of low-alloy steel vessels,
requires careful preparation and may require annealing of
the vessel after welding or even welding under pre-heated

30 conditions.

An object of the present invention is to provide for
reactor internals that can be positioned at a desired
vertical level in a reactor vessel, without the need for

support rings, weldings or a support frame resting on the

35 bottom of the reactor vessel.



An object of the present invention is to provide for reactor %Al H8 s
that can_he positioned at a desired vertical level in a essel ,
wi t hout Wﬁ@zﬁ@ég’ for support rings, weldings or a supporl{ceﬁ%ﬁ'@z%ésti ng
on the 35 bottom of the reactor vessel.” L 7AUG 2005 WO 02/ 070120

PCT/ EPO2/ 02305 - 3 It has now been found that the above object can be

achi eved by a redact basi mioer tederc divpmdsithg ta Hheverbsuppasjectgraah sas t abl e
to rest on the, upper, surface of a re ctionJI bed and. furthJ.géwco ri sing at
a

| east one di SCFTHIE DR Y5 HEVTE TorEciBtht & AR Shdted F f3'9RTh

| ower  supporgrigr isdibyubreans afeaterdr aald yappdrendirthdeost a Acsasdiagl y,
the present invention relates to a reactor Jinternal conprising a
substanti al | PeRoRPFo ISR RAISISIE At ilPaid QRS | st T herion

di strgbuti on devicee colfetlRrtiaf fHPmp dStEdhut | b raye angdy,deans for
distributing a quench fluid, which distribution device is |ocated above
- the | ower suppOPOLgr 9Fisdhdy Sestinedt stpite candy st bparteds om t he

| ower support gr h@c%%d%%g\%ofthevﬁfﬁé%ﬂ KRG d £S5 ]%Dutae of 1 uent

Distribution trays are k in the art and serve to distri

of an upper m&&cttiogn ibée reven|gompvers ir | Steattiohl beb orzontal
distribute r‘i%%te@%ipl?%gtggql%ﬁ;f ald-lfhsteﬁe 1R 101, 8 reAct ofp evenl yc(ljeoxyz%e thfh

upper reaction be tribution trays are provide
a pluwality cfeleptridndgsonr adahimncongns: far dewnveard mddroww DFr | 1 qui d and,

Upper qur ] hcEig TG pger FRELT brf DO 1 T EAL Br TOYC TR i BE placed
on the upper 1sgaftace adlova [towerl ke eatdprt e d naed M t e desd react or
as an interb%%d g%%%;%wdpart from the lower support grid by means of
vertically extending legs.
15 Distribution trays are known in the art and serve to
distribute effluent of an upper reaction bed evenly over
a lower reaction bed or to distribute reactants
introduced in the top of a reactor evenly over the upper
reaction bed. Typically, distribution trays are provided
20 with a plurality of openings or downcomers for downward
flow of liquid and, optionally, gas.

The above-defined reactor internal can be placed on
the upper surface of the upper reaction bed in a reactor
or it can be placed on the upper surface of a lower

25 reaction bed in a multiple bed reactor as an interbed
internal. |

The invention further relates to a reactor internal
comprising a substantially horizontal lower support grid,
a substantially horizontal upper support grid, and at

30 least one distribution device selected from a
distribution tray and means for distributing a quench
fluid, which distribution device is located between the
upper and lower support grid, wherein the support grids
are connected to and spaced apart from each other by

35 means of vertically extending legs.



The invention further relates to a reactor internal conprisingiaUy6 2005

- subst ant | al izontal |ower support grid, a substantigl ont al
%3)042%67(81%) %cerElQ%% 3t fom

upper su d, and at 30 | east one distribution device selécte

a distribution tray and neans for distributing a quench fluid, which
distribution device is |ocated between the wupper and | ower support grid,
wherein the suppoln gidvéstaaree cdforrteict exhidad amsh s pacetdhapait taanbeach

other by 35 neans, of vertically extending,legs. 31 AUG 2005 WO 02/,070120
PCT/ EP02/ 02305584 41 /i‘nre?&\Fgcﬁt%&eéb“fe%i SECS ﬁé%‘%é}iegytﬂ S 9can 198
used in a reaghey higlareemradiRCT fesdsrdycpi aeimgd ibedbw the Uppeirnal
surface of the reaction bed below the internal whilst the reaction_bed
above the int éfHalSh &dtss TERAHE™S RPPpALTUDport H T4 DThus S StRe OSuppét t

grid for the ARG 'sQfﬂad?ﬁ‘% hove thed nt@(@%ugﬁo@p@mae@ow thaut the
need of support rings or weldings, an_d' a space between the adjacent beds
in created wharedigtipndibs ianavicorthelevittereah be plrreedtedowithonmg the
reactor internal j . S j i but i n n lLui d and
a distributi ogl%terogg%ﬁft %%Ogﬁtenr}c S %Er ﬁ%lr%bﬁ/g’l o%:% e% g %\%g %%gfwelén

di stribution tuhey.adiBeentedestdy limteresiedrawheonpr i sedf st rhbntion

di stribution ddev.i ces Sﬁ%nipglga%%aore- distribution tray and/or a device 15

for mxing the SIS romthe above-lying reaction bed. Such

devi ces are known I tihee rawaictdrorintexargl ecdrtom P A 6h 884 an¥OLB7/ 46303,

and WO 99/ 28024. Th agsition of the_distribution, device(s iLthin th
reactor inter %S%g)d’&din:‘?glat@ﬁ%r} n‘cv]e‘}rﬂt oEIH'“aﬁ! hdlr%fs%l%aleilgléBWFSaléfacﬁh%

other and W t iyueasReGls e 3IppadcAidd(Sots fhedisThisueabnsuid=apl y
be achi eved by connecting them to the |ower or upper support ,%ri dor to
each ot her byThe reactor internal may comprise further distribution
devices, such as a pre-distribution tray and/or a device
15 for mixing the effluent fluids from the above-lying
reaction bed. Such devices are known in the art, for
example from EP 716 881, WO 97/46303, and WO 99/28024.
The position of the distribution device(s) within the
reactor internal according to the invention with respect
20 to each other and with respect to the support grid(s) 1is
fixed. This can suitably be achieved by connecting them
to the lower or upper support grid or to each other by
means of vertically extending legs. These vertically
extending legs may be the same legs as the ones that
25 connect the upper and lower support grid to each other.
The purpose of the vertically extending legs is to
connect the support grids and, if no upper support grid
is present, the lower support grid and the upper
distribution device, to each other and to space them
30 apart. Further, they provide stiffness to the internal in
axial direction. It will be appreciated that the number
of vertically extending legs depends among others on the
mass of the internal, the weight supported by the
internal and the operating conditions, especially gas

35 flow, when in use in a reactor.



means of vertically extending | egs. These vertically extendih@Uﬁé%@ may
be 't he §@§§ b as the ones that 25 connect the upper a g 5D ﬁupport
i HO G Rer i

grid to The purpose of the vertically extending l'egs is
connect the support grids and, if no uppeP support grid is present, the
| ower support grid and the upper distribution device, to each other and
to space them 30 Bp@féra&hytheme $hepoptoyidd (stibfnelss teatberinterna

in axial direction. e ed that the nunmber of
vort ety e tehetRaL et whpondi Rk erblh e Dbk ROt RRght o ol the
i nternal, thEdmgtghbuSU@WOEfﬁﬁ baréheompbeéﬂabfaadffBEeﬁpeéﬂé&mgr

condltlons ecj al 35 flow, when in use in a reactor. 31 AUG
2005 WO 0210716%2% Pcﬁ%ﬁ%o%%z%@%ﬂect%d PPefBFAbPYISFheSepRBIY  gEDB(s) of

the reactor ﬂﬁé‘ﬁ@lgaﬁr@ng@nhéc@e@ﬁy bRuUhi 8RhtEay I§opﬁ@§eehatab§9me%
distribution tray, are conposed of different smal V panel.s that are

connected to EaEh2ofhetd Spnpadliyont héos QéﬁépéeaﬁewééﬁﬁeébéﬁeﬁoS@ééﬁ‘
ot her by JO'nRéYI ﬁ@&@Y&ﬁ? Aﬂf t?pé'gkdrﬁgﬁﬂeﬁphﬁﬂ su9£a8¥8”9#28%

wedge- shaped sp ey connect Any typ rigrd joint sul l'e to
be used undeuse@euop@rath©90p©ndttngnsooﬂlthenseaétbh¢ magctbe, used.

Such Joints apg knoun LacANeoRils The KROLLORL! ¥ndOaexteading Legs har,
connecting the support grid and t he PSEr buti-on devi cé S) £6 -éaén
ot helOmay be eseentiongcbegecfot heodnétedlegt theakhppopangksdsf aadgrtihe or

tray to each,ot t hough, ri | y connect t he indi vi dual panels 15
W ] have sondiFTEbHBRTOR Mepbrmie ! dbe B8CTne iR BrdaBretoFRakPhi 1 ty o
any joint. Thusnneaehtpanelfmeténbavpather passibi bEty Heitake emag to
position that can deV|ate a little fromthe horizontal plane. An

advant age of S&ch ath

Although rigidly connected, the individual panels
15 will have some freedom of movement due to the unavoidable
flexibility of any joint. Thus, each panel will have the
possibility to take on a position that can deviate a
little from the horizontal plane. An advantage of such a
construction is that the weight of the reactor internal
20 can be evenly spread over the bed upon which it rests,
also in the case that the upper surface of the bed upon
which it rests is not perfectly horizontal. Moreover, if
composed of smaller panels, the internal can be
dismounted and thus easily removed from the reactor via a
25 manhole, for example when removal of the catalyst from
the reactor is needed.
Suitable support grids do not impede uniform
distribution of gas and liquid over the reaction beds.
These grids preferébly have an open area of at least 50%
30 of its total area. Such grids are known in the art and
may be manufactured of V-wire screen or woven metal mesh
Screen.
If the internal is placed in a reactor vessel, it is
preferred that, during normal operation of the reactor,

35 no catalyst particles can by-pass the support grid(s) and



construction is that the weight of the reactor internal 20 ?ﬁg\ugq @venly
- spréead over the bed upon which it rests, also in the case tH upper
surface VW9 ¥Hh®1Hed upon which it rests is not perfectly ReVEZ&MR2S
Moreover, if conposed of snmller panels,6the internal can be di snounted
and thus easily renoved fromthe reactor via a 25 manhole, for exanple

when renoval @f tihe gatay Py fgpm the aesekdbutsoneedad.. SHktal g e,
support grids do not inpede uniform distribution of gas and |iquid over

the reacti on FEfErathedd yritP Prieferabl§) hafethh speAtareanserarl east
50% 30 of its,{ptalrafedsuahgfddstpLe kpopnekantheach apd may be

manuf act ur ed qf V-.vmre. screen or woven het al r_resh screen. I_f t he
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nor mat oper atj of 1 35 no catal yst particles can by-pass
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resilient, high-tenperature resistant material such as glass fibre or
cerani c rope W fd®bre. Such sealing nmeans are known in the art. 10 Al so,

during normal ope{add Onuafirdy MEAGDT YheFet font Be heashekokNiakRalid S
placed, it is inportant that each of the sealing nmeans stays positioned
around the pérs maxetor iHEHaId bF Rragedal 36 1A EABOEESE Tt Ragh ach

of the sealing means stays positioned around the
perimeter of the grid or tray, also in the case that the
internal moves in vertical direction with respect to the

15 side wall of the vessel. Vertical displacement can occur
as a result of changes in the height of the catalyst bed
upon which the lower support grid rests, for example due
to compacting of the catalyst bed during operation of the
reactor. Therefore, each of the sealing means is

20 preferably contained in a stuffing box which is open-
ended toward the side wall of the reactor vessel. Such a
box may for example be formed by the outer side surface
of the grid or tray, a retainer ring and a compression
ring.

25 The invention further relates to a reactor comprising
a normally vertically extending vessel, the vessel
containing at least one reaction bed and a reactor
internal as hereinbefore defined, wherein the lower
support grid rests upon the upper surface of a reaction

30 bed.

Preferably, the reaction bed on which the lower
support grid rests comprises a densely-packed bed of
catalyst particles. The advantage of a densely-packed bed
of catalyst particles is that the height of the bed will

35 remain relatively constant during operation of the



internal noves in vertical direction with respect to the 15 sizdpaugi(es of
the vessel . Vertical displacenent can occur as a result of changes in

t he hei ghP 03P7%He catal yst bed upon which the |ower supgSr¥ERROP%Sest s,
for exanple due to conpacting of the catdalyst bed during operation of
the reactor. Therefore, each of the sealing neans is 20 preferably
contai ned in @8 F) ngihex iidtd Ssn@pen-tieadest s opar dréhey sidepwal | of
the reactor vessel. Such a box nmay for exanple be torned by the outer
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ring. 25 The dnvent iyd wWihereirnelaisem toh afeagtor conprising a
normal ly vertically extending vessel, the vessel containing at |east one
reaction bed and & rezdanrto iacdichal e algadrered nbet ot st netclabef&Pm t he
| ower ¢ suppor ri 1 f a cli 30 bed.
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will 35 remain relatively Tonstant Yt fig- bperat Font ot "t he® 3-1Y AbG 2005
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catalyst bed will. be limted. Catal yst |oadin thods for fornin
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of cabal yst paitdLd eshd neahanitdiel cedad st e Whk gBtbheih overa Suppert
grid rests through the | ower support grid, the bed on which the |ower

support grid TEstS el ARNFICORT iREPw | Syer bRat cRFarkRIBupPer t
particles on 4:ap-of i ¢h | gy einOfcpaiplystpapartiscbess phischaygr eheceramc

particles aliggifnxgstﬁé)ceramic particles is such that they cannot
pass through the lower support grid. It will be
15 ~ appreciated that such a layer of ceramic particles should
be such that it does not impede the uniform distribution
of gas and liquid over the catalyst bed below.
If the reactor internal comprises means for
distributing a quench fluid, these means are preferably
20 flexibly connected to a quench fluid supply conduit, in
order to allow axial movement of the internal with
respect to the reactor vessel.
In a final aspect, the invention relates to the use
of a reactor as hereinbefore-defined in a process for
25 hydrocarbon processing, preferably in catalytic dewaxing,
hydrotreating, hydrocracking, or hydrodesulphurisation.
The invention will be further illustrated by way of
example by means of schematic Figures 1 to 4. The Figures
are not drawn to scale. Similar parts in different
30 figures are referred to with the same reference numerals.
Figure 1 shows a longitudinal section through the
upper part of a reactor containing a first embodiment of

the invention.



i 0 spread the nechanical |oad of the reactor internal over th 13@{5%[}5&
particles bel ow, such that breakage and attrition of the catal ‘
particl agoizopisvent ed. The size of the ceram c particl eeCi/gPo2gsds t hat
t hey cannot pass through the | ower suppogt_grid. It will be 15

appreci ated that such a layer of ceramc particles should be such that

it does not inpede the iformdistribution .of gas and |iqguid over. the
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di stributingof quencdedling, nédreses freans ssecpoef bnabkyal2@hblvaxibl y
connected to guench fluid supply conduit, in order to allow axi al

novenent of ttH&%ifternmal with respect to the reactor vessel. In a final
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her ei nbefore-defined in a process for 25 hydrocarbon processing,
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of exanple by neans of schematic Figures 1 to 4. The Figures are not
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the Tnvention. i e dobSef $2Pu VLW Rl 2 1OUBL SHPROLE 9rid of the
side wall 2. The reactor contains a reactor internal 6
which rests on the upper surface of catalyst bed 3. The

15 internal 6 comprises a lower support grid 7, a
distribution tray 8 and a pre-distribution tray 9, which
are connected to each other by means of vertically
extending legs 10. The distribution tray 8 is provided
with downcomers 11. The pre-distribution tray 9 has ani

20 overflow weir 12 at its perimeter and is provided with a
plurality of openings 13 near its perimeter.

Sealing means 14 in the form of ceramic rope 1is
attached around the perimeter of each of the lower
support grid 7 and the distribution tray 8.

25 During normal operation of the reactor shown in
Figure 1, gaseous and liquid reactants enter the reactor
via inlet 1 and the liquid is evenly distributed over
distribution tray 8 by pre-distribution tray 9. At the
distribution tray 8, the gaseous and liquid reactants are

30 brought together. The distribution tray 8 serves two
purposes. Firstly, it evenly distributes liquid and gas
before the fluids enter a lower reaction bed and,

secondly, it allows contact between liquid and gas to

provide liquid-gas interaction.



reactor internal according to the invention. In Figure 1 is shown the
upper part of a reactor 10 having an inlet 1 for gaseous and I3 gNiF2005
react aryg.92@7018 de wall 2, and a catalyst bed 3. The catmlygpoR85hs3

rests on support grid 4, which rests on ring 5 in the side wall 2. The
reactor contains a reactor internal -6 which rests on the upper surface
of catalyst bed 3. The 15 internal 6 conprises a |ower support grid 7, a
di stribution tr&yed sawd iampmeadisstldi puKvdde rizge % Whiish-tighe connect ed
to each other veritd.cally . ' s..10, T pstribution
tray 8 is prggﬁﬁé@?e%vﬂesct‘ﬁée o%lcga:ﬁr:eﬁpﬁff%%h%%rr%-%?%tSrllltgeutvf%lﬁl ?irhysﬁgﬁas
an 20 over f towtwdiluilds atarinte: per-pastserdisnidrilsutpravi deay Vv tdttaerpiseal ity

of openings,_ 13 near_its perineter. aling nmeans 14 in the form of

ceram c ropgil.l'aé1 ecgﬁoa e oéqu%?rq}?rtshgelperi neter of each of the |ower
suppdrt grid 7 amé tdeldirs) midas Qi eyl 2k Ddvwdy Ngppstt aperatvon of
the reactor shown in Figure 1, gaseous and |iqujd reactants enter the
reactor vi RESVISET C3HRd e Hai‘tfgictsntqss TRREhIRA R ST i BRITERE Ve

di stributiogrtiiay &y gHe-Higd ridutizon tray 9. At the distribution tray
8, the gaseous and liquid reactants are 30 brought together. The

distribution trdy /8 SErives ansgatgerpefedherinandtori tthadimighii sefi but es
liquid and gas JDefared hed l1igyeniarcp Joners f eagtd ol pegd andy s
secondly, it allows contact between liquid and gas to provide |iquid-gas
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e da DagH S O seaag betpen sigipon 72y 8
ot herw se In Figure 2 is shown sealing means 14 attached around
the outer side surface 15 of the lower support grid 7 in
more detail. Sealing means 14 is in the form of ceramic
15 rope wound around outer side surface 15. The rope is
contained in a stuffing box, open-ended towards side
wall 2. The box is confined by outer side surface 15,
retainer ring 17 and compression ring 18.
In Figure 3, part of a multiple bed downflow
20 reactor according to the invention containing a reactor
internal 6 having a lower 7 and an upper support grid 19
is shown. Two catalyst beds 3a, 3b are shown. Reactor
internal 6 further comprises a distribution tray 8 and a
quench ring 20. The lower 7 and upper support grid 19,
25 and also distribution tray 8 and quench ring 20 are |
connected to each other by means of vertically extending
legs 21. Lower catalyst bed 3b rests upon support grid 4,
which rests upon ring 5. Reactor internal 6 rests upon
the upper surface of catalyst bed 3b, and upper catalyst
30 bed 3a rests upon upper support grid 19.
Figure 4 shows a top view of lower support grid 7
composed of thirteen panels 22. Adjacent panels are
coupled to each other by means of joints 23 and/or

vertically extending legs 21.



t han t hrough downconers 11. 5 The sealing neans 14 around the | ower -
support grid 7 prevent catalyst particles from passing between ihéUGGWﬁd
7 and the side wall 2. If, during operation of the reactor, the height of
the catal yst bed 3 upon which reactosnointernal 6 rests, 10 decreases due
to conpacting of the bed, internal 6 noves in dowward direction with
respect to side wall 2. In Figure 2 is shown sealing neans 14 attached
around the outer side surface 15 of the |ower support grid 7 in nore
detail. Sealing neans 14 is in the formof ceramc is rope wound around
outer side surface 15. The rope is contained in a stuffing box,
open-ended towards side wall 2. The box is confined by outer side
surface 15, retainer ring 17 and conprésdidn I*h@ 18. In Figure 3, part
of a multiple bed downfl ow 20 reactor according to the invention
containing a reactor internal 6 having a | ower 7 and an upper support

grid 19 1is showwacwp cemprysindedsndammaBbyavershownlyReatendingnt ernal
6 further conprises a distribution tray 8 and a uench ring 20. The
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ext endi ng ower ca rests upon support grid 4,

whi ch resheriuipontalngoberResapporti prednahd6aredtastipone t he upper surface
of catalyst bed 3b, and upper catalyst 30 bed 3a rests,ugon upper support
grid 19. fighFrebPUtippwEey1CepSELentar FoRBr asdppbribytian7tragnphsed of
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Il MS device is located above the lower support grid and is
connected to and spaced apart from the lower support grid
by means of vertically extending legs, in which reactor

10. the lowver support grid rests upon the upper surface of a
reaction bed.
2. A reactor according to claim 1, wherein the reactor
internal further comprises a substantially horizontal
upper support grid, wherein the lower and upper support

15 grids are connected to and spaced apart from each other
by means of vertically extending legs and wherein the
distribution device is located between the upper and
lower support grid.
3. A reactor according to claim 2, wherein the vessel

2Q contains at least two vertically spaced apart reaction
beds and, between adjacent beds, the reactor internal
having a lower and an upper support grid, in which
reactor the reaction bed above the reactor internal rests
upon the upper support grid of the reactor internal and

25 the lower support grid rests upon the upper surface of
the reaction bed below the reactor internal.

4. A reactor according to any one of claims 1 to 3,

wherein each support grid ¢f the reactor internal is



1. Areactor conprising a normally vertically extending vessel épf
vessel containing at |east one reaction bed and a reactor intéﬂh 1005
conprising a substantially horizontal |ower support grid and at | east one
5 distribution device selected fromaidistribution tray and neans for

di stributing a quench fluid, which distribution device is |ocated above
the | ower support grid and is connected to and spaced apart fromthe

| oner supfsigoged dof byi fbanen©fsivel 1 £adt id epdeas ngohegsted Ncavhi ch
reactor 10 the | ower support grid rests upon the upper surface of a
reaction $R%R Pth®reactor according to claim1, wherein the reactor
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grid, whereinthe o and upper support 15 grids are connecfed to and
spaced apaitefnsain easprbsdera Hysvehbstobnversycavhyrexhevdeng | egs and

wherein the distribution device is Iocateg,gftmeen t he_upper and | ower
sdpport gR+HETBOURIPRAEFRY BECHPBPAFCEOCOEI Gi hfSreNhePBRhIERePIR_SE] 20

cont ai ns %ﬁgg§%dt%g verti cghly spaced apart reaction beds and, between
adj acent beds, the reactor internal having a |ower and an upper support

grid, in @hich reeattoratherdeagttonabgdonbové theimeattve bpternal rests
upon the upper  support grid of the reactor internal and 25 the | ower
suppor t gVﬁngégtEgﬁboﬁgPﬁgrngEngaﬁfggﬁ GFeCERE FEEEFFB&_BEd bel ow t he
reactor ipteyRakd 4itA keaciny AeaALdLRGuhE 2RY¥ PEQiﬁEtEEal m 1to 3,

wherein each support grid of the reactor internal is 31 AUG 2005 -11
cddhposed pfodifitagent fdman-&iggiki depannlsbesnaent et dnneachusthee. 5. A
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support grid.

7. A reactor according to any one of claims 1 to 6,
wherein the distribution tray of the reactor internal is

15 provided with sealing means around its perimeter
providing a fluid-tight sealing between the inner surface
of the wall of the vessel and the perimeter of the
distribution tray.

8. A reactor according to claim 6 or 7, wherein each

20 sealing means 1s contained in a stuffing box.

9. A reactor according to any one of claims 1 to 8,
wherein the reaction bed on which the lower support grid
rests comprises a densely—packed bed of catalyst
particles.

25 10. A reactor according to ahy one of claims 1 to 9,
wherein the bed on which the lower support grid rests
comprises a layer of ceramic support particles on top of
a2 layer of catalyst particles.

11. A reactor according to any one of claim 1 to 10,

30 comprising means for distributing a quench fluid, wherein

the means for distributing & quench fluid are flexibly

connected to a quench fluid supply conduit.



S distribution tray is conposed of different smaller panels connecés@ to
each other. 6. A reactor according to any one of clains 1 to 5,3 1W b
each support grid of the reactor internal is provided with sealing neans
around its perinmeter i0 providing a fijbuid-tight sealing between the inner
surface of the wall of the vessel and the perineter of each support
grid. 7. Areactor according to any one of clains 1 to 6, wherein the

di stributldn Usayobfatheackartos dafbnedl insanysope ovf debiaiwne hl seal i ng
nmeans arorgd‘its Berineter grgviding a quid-tight seal i ng between the

i nner surfact® BfPERESRAI FOOf PYRECGRLRBR BRACEARDRri meter of the
distribution tray. 8. A reactor according to claim®6 or 7, wherein each
20 sealing neans is contained in a stuffing box. 9. A reactor according
to any one of clains 1 to 8 wherein the reaction bed on which the | ower
support grid rests conprises a densely-packed bed of catal yst

particles. 25 10. A reactor according to any one of clains 1 to 9,
wherein the bed on which the | ower support grid rests conprises a |ayer
of ceram c support particles on top of a layer of catalyst particles.

11. A reactor according to any one of claiml1l to 10, 30 conprising neans
for distributing a quench fluid, wherein the neans for distributing a
guench fluid are flexibly connected to a quench fluid supply conduit. 31
AUG 2005 -12 12. Use of a reactor as defined in any one of clains 1 to

11 in a process for hydrocarbon processing.





