MOVI NG CATALYST BED REACTOR The present invention relates to a rmvi§9
catal yst bed reactor for the catalytic treatnent of hydrocarbons, i 006/6
particalar catal ytic desul phurization and denetal lization of petroleum .
residues. 5 More pariticularly, the invention relates to a nmoving hi
caktal yst bed reactor conprising a verti cratl |y extending cylindrical vessel
havi ng separate inlets for reactant and catal yst at the upper part of the
vessel and catal yst bed suppcMQVING GATARYST BEP REASFRMe of at | east one
“downwardly 10 converging conical surface the | ower end thereof being

connected to a vertical outlet channel having a circunferential wall for
t he conbi ned passage®oPresens| javentine seiatest Fo? BevingactAlyat fhedent, said

ci r_cum;1 Sr enti alredatdr lfok ?ﬂep&ﬁdl}?eﬁ \Mr&hcnlﬁney&ﬂ' lh9|gfdh&|rb6t§§,e£ﬂ slect ion 1;' or
15 wi thdrawi ng reagtqr _e en ro at t, a se te outlet conduits
for reactor ef'fﬁaﬁgﬁ?uqﬁﬁdc%%#%ﬁ{?sFeﬂ'gﬁﬁgffzéi?‘bfangaﬁfe %@ﬁﬁtg‘g’c? on. A
novi ng cat al ystpebedlausacesidues. a design as identified above is for exanple

described in U S A t cify.catd ) rding to
this publication bol%ﬂ%tﬁ%taégjd&ggfi@ecg‘{l%%gsifwgﬁga?%gt?gaog?&gffI uent are
renoved from a ofs9l¥RF bed Fepstomeemprigéng e vertdeghly ie&tendfngwi t hdr awal

- conduit. The re34imdriehilveanél |tﬁ&!ﬁ‘€ seperftandiidest Fy0vahcdane ARENi ngs of a
circunferential screen section in 2 |gs wal | . The cat alg}lsﬁtt descends past

the openi ngs arf@tfYyakadhdtepyPRET PIRLE They VetPetadt! SefFatistched eaves the
condui t t hroughsuppértingeneanenimnghe shapehsf ladsleastase dbedwaridsy a t endency to

carry out processesrathg! fhikhl Lo PRGS HHE Gy Aha®¥idrebE B3 N9 SCal e,
connected to a vertical outlet channel having a
circumferential wall for the combined passage of catalyst
and separation of reactor efflqént,.saiducircumferential
wall being provided with a cylindrical screen section for

15 withdrawing reaétor effluent from catalyst, and separate
outlet conduits for reactor effluent and catalyst downstream
of said screen section.

A moving catalyst bed reactor of a design as identified
above is for example described in U.S.A. patent

20 specification No. 3,883,312, According to this publication
both the used solid catalyst and the reactor effluent are
removed from a moving catalyst bed reactor through the same
withdrawal conduit. The reactor effluent leaves the conduit
through the openings of a circumferential screen section in

25 1its wall. The catalyst descends past the oﬁenings and is
washed by an upward moving wash oil which leaves the conduit
through the same openings. |
In the last years there is a tendency to carry out
processes of the kind concerned on an ever increasing scale,

30 which consequently is associated with growing problems in
the constructional design of the reactors when scaled up to
such large capacities. One such problem is the circumﬁcscnoiﬁﬁh«a.
that the diameter of the vertical outlet chanmel is to be



hi.ch consequently is associated with grow ng hrobl ens in the

conpstructi onal design of the reactors when 'scal ed up to such-l arge .
cap ties. One such problemis the circunstance that the dianeter of the -
ve gal outlet channel is to be | a increased to allow the growi ng mass. *

of catalyst to pass the channel. As a consequence thereof the dianeter of :',
the circunferential screen sectionlds to be increased, which nakes the Y
manuf act i pst tr.Qn r r i cated. Further

( dl £51a3hb@tin@Ng fws 6! 82t EIYIR £ pash O :
enl ar gi ng%‘?ﬁgg% anet er of t-h% C P?n ri cgf sacre)legﬁ-ge&aison wll soon lead to
t he problcegrreat A8 He confasasnee thpeeric she dapetrfePf der enoved fromthe

it Rt erior tcircun?f‘el l:.-eicmesma@isl ebedthbR UG tb hfhh E?Effﬁﬂsle&, Wtk abl e rr:an hol est i nf

e reactor wa as ol e. is an or repair or replacenent o

the scr eé’ﬁi‘g%&\eo‘ﬁm} aFE“ﬁ?eﬁ%gggF?%ti?ﬂ iag tRe BREeTLFatSection into a
nunbes ofcomplicateds Fuothkbrsnemidrgitgcheeddzimeter wifi tie 5 are both
time-consyni rations i ject .of t | ion to overcone the °
above- né:&?}'o%eigggi%%Fgﬁlsﬁcgis"’da%éfgcsgg# |enag‘]l {:% tggn%%\éi eature thereof, the
nmovi ng cahatythe Berkencaestdonofan e lopger dyscremaved Eivmy theiccording to the

inventiongesefd}aracterized.in that the - 10 cylindrical screen section is
vertically divided into-a plurality



of separate screen segnents, each separate screen segnent being | ateralfy
di spl aceabl e wi thout displacenent of the other screen segnents. In a

syi tabl e enbodi ment of the present invention the screen 15 segnent s ar
each flat shaped. The screen segnents can easily be installed in an
ex{sting reactor without the necessity of dismantling the whole reactor.
Further, such screen segnents, especi akBy when they are flat :shaped can be
manuf actured in a sinple manner. The invention further resides in neasures
for reducing the 20 | oads on the screen section during operation of the
reactor. A further consequence of the growi ng tendency to carry out

catal ytic treafithe yeoesds $broush fhe mprmallyt eFailiahdesmanholps ithdheact t hat

the screen seLiang kiiifig @Udlb. CHARNEbEObnkd ToRorepdiPat Hebliitient

wi t hstand ever I ncreasing orizontal as well as in vertical
direction. | n#h@%ﬁGWWFW%&Pa}W%CWeﬁ%tWEtd*'FP he 3GT88%concer ned

the screen segbpfith iBtd e nibdr 62! pRBNNGY Tof @1dHanb1é HnRIFEdctRR] twdknt he
vertlcal channel s, and, nust therefore wnthstand the load of the catalyst.

. This mean§ th&FelfPPt@OtnﬁTé‘%ﬁanrﬁﬁlﬁ%ﬁ al yst bed reactors the size and
‘nunber of -the operitngs azﬂobbecﬁ(blfeema dacentinvg 66 Oviedcdse Itaéwmdrear extra

rei nforci ng neans, ar |ied.to obtain_the r u I st apce of
the screen se®EPbifme gé&#@f’“‘? o B¢ fFCOTHPREC R #?5‘ e%iefg hd/ or
nunber of operhegtoviag catadgseted reddtoence the tyre spmiaba._r@o%
ef fi ciency of Le-a3k! 1§ YneOlidtles GAN Bhiracter F2dd in2AR! BALS {Ne

| 0 &GN I'cal “outlet C

hori zont al e Screen sec ronina ver annel of a
nmovi ng capal ysylimirical screen section is vertically divided into a plurality

of separate screen segments, each separate screen segment being
laterally displaceable without displacement of the other screen
segments. ; '
In a suitable embodiment of the present invention the screen
15 segments are each flat sheped. The screen segments can easily be
installed in an existing reactor without the necessity of dismantling
the whole reactor. Further, such screen segments , especially when
they are flat :shaped can be manufactured in a simplé manner.
Thé-iﬁvention further resides in measures for reducing the

20 loads on the screen section during operation of the reactor.

A further consequence of the grow1ng tendency to carry out
catalytic treating processes on an ever increasing scale is the
fact that the_screen sections in the outlet channels of the

25  reactors must withstand ever increasing loads both in horizontal
as well as in vertical direction. In the known moving catalyst bed
reactors of the kind concerned the screen sections in the vertical-
channels form.an integral part of the vertical channels, and must
therefore withstand the load of the catalyst. This means that in

300 the known mo@ing catalyst bed reactors the size and number of the
openings in the screen sections are to be reduced or extra reinforcing -
means are to be applied to obtain the required resistance of the
screen sections against increasing loads. Reducing the size
and/or number of openings has an adverse influence on the separating

35 efficiency of the vertical outlet channels.



or of the type concerned, according to the invention, the screen

{s are preferably supported against 5 . displacenent in a lateral g

_ d direction by supporting el enents. For absorbing the vertical |oad
on 2 screen segnents the supporting elenments preferably formpart of a
support structure secured to the downwardly convergi ng conical surface ;i}
arranged above the outlet channel, 3said 10 support structure being "
further attache# db@ofbidgeeisd bbbzl adt e tadtdtees NsdBEIn ar r anged bel ow
t he screen segnents 5%?%hi arrangenent . not on%%%tpe screen segnments but

al so the eFticaL F Shanpeh (4 2 AOXARE ©25R f% screen segnents are
relieved. réuetan ofl the nypeveyncemmedsupparrdid® to she Uavenmteionpy be secured to
the outl e}, c eyvel : } t he screen segnents.
By this a%l}eaggggrlfegénts g%%%t\%ear/% gggpﬁ\éggg’pgsﬁg?%%\éﬁoﬁéaﬁkggrt of the outlet
channgl béisplaceémentcinan latapsdneutward tdizactiont byl sppacrtiagsupport structure

to the pagienghed N@oPUWsRkb Ll RRE ve2Pica12RONEL chNEnes GEEEM SEgMENts. This | ast
arrangenent 1s suitable at noderate vertical |gads, whereas the first

ment i onedse8meaRY hentuRrerhing rlepents preaferahiveform RAGh Afefti cal | oads. The

i n¥ent | ONgwpolrt NE¥tubturie secidedded \theadowtiva bdiyTpbvergimgr e detail with
reference tqg the acconpanyin aw ng 25 wherein Fi e 1 schematically
shows a ISﬁ?goﬁﬁgfcira(fgén%ecg‘lg%vﬁ5€e é’uﬁ%{ﬁ cg'fl erlt’e d(;r according to the
i nvenpi onsugpogtire-rdcime beting dutther attdehgdrto atdleast|theger scale; Figure 3
schemat | Calley o8 NS o RS il Ok ehbad k16§ e scdaleure 11 Figure 4

schemati c y shows a [ ongitudi 0ss.section of an alternative
enbodi mensegmend? diBygthis srrangspery ngh ey the screen segments

but also the part of the vertical_outlet channel above the

screen segments are relieved. As an alternative, the support

15 structure may be.sécured to'the'ouélef chanﬁel at a level
above and a level:below the screen segments. By this
arrangement the vertical load on the lower part of the
outlet channel below the screen segments is tramsmitted via
the support structure to the part of the éutlet channel

20 above the screen segments. This last arrangement is suitable
at moderate vertical loads, whexeas the first mentioned
arrangement is particularly suitable at high vertical loads.

The invention will now be described by way of example

in more detail with reference to the accompanying draﬁing

25 wherein
Figure 1 schematically shows a longitudinal cross section of
a part of a reactor according to the inventionm,
Figure 2 shows detail II of Figure 1l on a larger scale;
Figure 3 schematically shows cross section III-III of

30 Figure 13 ' '
Figure 4 schematically shows a longitudinal cross section of
an alternative embodiment according to the invention and
Figure 5 schematically shows cross section V-V of Figure 4.
Similar parts in the embodiments shown in the figures have

35 been identified by the same reference numerals.



Figure 5 schematically shows cross section V-V of Figure 4. Sinmlar part
in th® enbodi nent’'s shown in the.figures have 35 been identified by the¢,
sane reference nuneral s. 3a Figure 1 shows the bottom part of a nor I'I.
vertically extending reactor according to the invention conprising the

| Gwer part of the reactor side wall 1 ang the bottom reactor head 2. The .
bottomreactor head 2 is provided with a®feactor 5 effluent outlet nozzle
3, | -g- $hcat al ysFrigdrenUrsiisat ﬁepBo&ohDﬁiﬂaﬂj'b_ﬂga;&oﬁﬁl&.lyyﬁrﬂiah])@di Pg
nozzl e 5. e react is interna rqvi ded .\wi th support ns for
Supporting the Boatbs teadiey’ dfanisbt 3 HES abvesbaBr NRRRE SR RN, L0 1y
conver gi ng coni testerspartao€ thet veanitoatsinlg wall headdowbe bomgton renetdr in a
vertical outl et n 7 t fgaD RYES act or
effluent. In th?%aggéerr%leeb% éman cggg\nﬁiﬁgtﬁeisvglfotviigg t‘gflxsé o%gtgﬁ{eteconi cal
surface 6 issabﬁ){ﬁluﬂﬂb.“?b“dini"ééfe fme catal yst fromthe channel 7 towards
the catal yst withdrawal pipe 4, a |l ower cone segnent 8 is arranged between
the lover end of the outlet channel 7 and the upper end of the catalyst 10
wi t hdrawal pipe 4. The angle with the vertical axis of the l'over cone
segnent 8 should be such that the catal yst can snmoothly pass this segnent 8
towards the catal yst w thdrawal pipe 4. The conical surface 6, the outlet
channel 7 and the | ower cone




segnent 8 are supported by cone supports 9 at the innéer surface of 15 t he
rea wall 1. The walls of the outlet channel 7, the |over cone segneng 8
and {t{ilg cat al yst V\/ithdraV\/aI-"p'i pe 4 are provided with an insulating |ayer
..10. Yhg outlet channel 7 is provided with a cylindrical screen section 11,
for separating the reactor effluent, which passes through the screen
section, fromthe catalyst, said 20 . screen section 11 being arranged in
an opening of the wall of the outlet channel 7. As nore clearly shown in
Figure 3 the screen section 11 conprises a plurality of separate, flat
shaped aceetslystonitidsad®l pipe himbimdinig sccetelysegmdoadink?ndzgdends on t he

di anet er the 2 I 2 er of the not
shown, or?én% %%(é’ﬁp#teénﬁ%ﬂgﬁkn? o %ﬁr}ntghﬁe scrg§£en segnents 12
into thesuppw:ttms tHo chbalwsthessid |snﬁp¢rdahssn§a@encmtstm of at | east three
flat shadg@g"ﬁgﬁ?e SR% h I gure 2 each
screen segnent Zg%ons st %gglga (rggi.ngav\%‘ralgag%ﬁg%?&rgél ed vmgt vertical
bars 14 esfidtienepfoin & verticrdr e¥tigtoeharnel T Moz Wﬁjtpﬁ-sasq ®€ sl ot opening
be#ween c%@h?&nhnd%éa'c%@% é%@iﬁe&t‘l TR §13sCheSRNt PR angialwith gInot pass

t hf ough sai d screen seg nments 12. For installation purposes the height of
t he- opeMeRtLisat pKe= \ofl Fhofcopheal, surfacs soaﬁlﬁou‘c'h%(?m 7 is chosen slightly

| ar ger 35 T airsdie thel Q&ﬂug&t Sftioll SKd REBnAA0 TEéwardd. thd1catanAdtal | ed in
t he %uéql‘%t@&channg t he sccreeg @ﬁgl}"ne ts 12 are | ocked |nm£I ace by
ar r angi g *% Stri P LPEG: CHTe5E M BFTEMEEPEYHSSTG FAF t he vvaI | of
t he out Iletzeﬁhmanef the dtldtoekampelsTragl theiwppedl éell ofothd@avalystof the
0”566“ %Q%ﬂéggwaZ'pipe 4, The angle with the vertical axis of the lower
cone segment 8 should be such that the catalyst can smoothly pass
this segment 8 towards the catalygt withdrawal pipe L.
' The conical surfacé 6, the outlet channel T and the lower cone
segment 8 are supported by cone supports 9 at the inner surface of
15  the reactor wall 1. The walls of the outlet channel T, the lower
cone segment 8 and the catalyst withdrawal pipe 4 are provided with
an insulating layer 10. The outlet channel 7 is provided with a
cylindrical screén sectibn 11, for separating the reactor effluent,
which passes through the screén section, from the catalyst, said
20 screen gection 11 being arranged in an opening of the wall of the
outlet channel T.
As more clearly shown in Figure 3 the screen section 11
comprises & plurality of separate, flat shaped screen segments 12.
The number of screeﬁ segments 12 depends on the diameter of the
outlet channel 7 as well as on the diameter of the not shown

2 opening for example a manhole, for introducing the screen segments
12 into the reactor. To form thé cylindrical screen section 11 at
least three flat shaped screen segments 12 should be applied. As
shown in Figure 2 each scréen segment 12 consists of a framework

30 13 provided with vertical bars 14 and horizontel reinforcing bars

15. The width of the slot opening between adjacent vertical bars
14 is so chosen that catalyst cannot pass ’_chrouéh said screen seg-
~ments 12. For installation purposes the height of the opening in the
- wall of the vgrtica.l outlet channel T is chosen slightly larger
35 than the height of said screen segments 12. Once installed in the

-«
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5 Al t hough not necessary the screen segnents 12 may be spot welded to
wall o§ the outl et channel 7 and the locking strip 16, extendi ng above tfhg
| oper end of the opening in the wall of outlet channel 7. The screen :
section 11 is enconpassed by a support 10 structure: generally i.ndicated by

refiefyence nuneral 17. Said support structure 17 conprises a stiffening
cylinder 18 secured at the upper end theéreof to the conical surface 6 by

mei':msdof wel di aetlhe% an&:fnfeﬂ:ni hrt&erétfigeigsd'g&eﬁfsr angeck heéweetntplacatiff eni ng
cylinder 18 and_the oujl et nel 7. The 15. screen s fs 12 are
e, ¥foBplae o SRRIRE arfra 187 af ‘ol R R O Pig

supported agai ter out Wa irectron by a nunber .
of supporting epemimgt tn fthermeallbyf mhacawtlet 2¢hanpeki/ngThedlocking he support

structure 17. They el vafad¥ 264aieswlfh 29Uale obbifecbiifiglerof . sCT een

segnents 12. T rackets are so arranged that eac 0 bracket 20
supports tvo adjthqugh uel pecessagndihessarrenpraspents d3chahPEckRAt 20 and the

stiffegi ng CK| iw@!’c_!%][df ls_axebwnketgaé g&mraﬁml d1 Hand ?feaﬁkﬁiﬁglzl arﬁ ' |

secured to the st ning r and t he | ower rt of the autlet channe

ey roans of GEFiR A5 Sfendlid apgy'iné Youet il BBiche Hpenlty dn ' LTI

shown in Fi gur ehd waldtef pstlendhamadt 2nt are supplied into the upper part

of the interior of Tthge -{r%@ﬁt eti \iiln? R3%s stsQ&’b ogi%‘)%rface 6 the
en ?1

catal yst and reactor effluen ers e outlet channe ere the reactor
ef f.l uent i slosestreatage fgenaraly dudicated byt refeyenee nymeradnléedieidn 11. The

reactor efflueghpoafid sahlleysd 19NESRY & Qf Ltiﬁ%ﬁir?é[ chPldes pf the screen

segnents 12. These |l ateral forces are taken up by the_ stiffeni ng cyl i nder
18 via the br adRedredost +hg vppertend thergafsto fhgctondSan@urdrse €nPhugh t he
out | et channel méams@£\Wweldihg. IABEIffehing ring 19 is arranged between

the stiffening cylinder 18 and the outlet chaqnel 7. The

15 screen segﬁenté 12 ére subported against displacement in a
lateral outward direction by a number of supporting elements
formed by brackets 20 forming part of the support structure
17. The number of brackets 20 equals the number of screen
segments 12, The brackets 20 are so arranged that each,

20 bracket 20 supports two adjacent screen segments 12, Between
each bracket 20 and the stiffening cylinder 18 a bracket 21
is arranged. Said brackets 21 are secured to the stiffening
ring 19.and the lower part of the outlet channel 7 by means
of welding. . |

25 During operation of the reactor, partly shown in Figure
l, catalyst and reactant are supplied into the upper part of
the interior of the reactor. Having pasfdthe conical surface
6 the catalyst and reactor effluent enters the outlet
channel 7 where thé'reactor effluent is separated from the

30 catalyst via the screen section 1l. The reactor effluent and
catalyst thereby exert lateral forces on the screen segments
12, These lateral forces are taken up by the stiffening
cylinder 18 via the brackets 20 and 21. The catalyst moves
downwardly through the outlet channel 7 and via the interior

35 of the lower cone segﬁent 8 into the catalyst withdrawal



i

he | ower cone segnent 8 into the catal yst w thdrawal 5a pipe 4.
xjal downward forces exerted by the catalyst and the | ower cone

segmeAt 8 on the outlet channel 7 are transmtted via the brackets 21 and .
the stiffening cylinder 18 to the conical surface 6. By this arrangenent ®
"the screen 5 segnents 12 are not subject to high axial |oads. As a ~.
consequence thereof the size and d@nber of open- ings in the screen St

Segent Sp £ 4Derid ag NS ABwiidl AdkcaB! diltked 3CLRE SELIpRNt renoval is

possible. |n_view of the above {he screen_segments 12 “can further be nmade’
rel ati veP§? IGhIoWRNi CIRen5e8RENE0R 4 Fhe joyflefefhanaal ferecost price of said
screen segpunsatttel ¥2a thenbidcket$iZlCand hheSStiFEBnHROBPMnde:2 do not form
part 5 f € ort _for the | r cone segment 8, all the screen seg-
ment s 1218caér%’ g‘?ru °§§§%03§f€/a eeg'rgsﬁo\gl Ffﬁ?ﬁgteﬁsgﬁ)&gfefdrfﬁﬁnnel 7 Wi t hout

t he nBcesesmeptdfld anpmodr subjestippohighaxial losder Asome segnent 8 by speci al
means. F J i J 1 Sp X Lon between .the inter- 10

nal consteétb%tqiﬁgél@oy?%%?rg%{:tsgéggﬁ ?‘h{e&e\?vaﬁa%gkgt he reactor the catal yst

wi thdrawal pipe 4 is slideably arranged in the catal yst unl oading nozzle 5.
Reference is now made to Figures 4 and 5 showi ng a second enbodi nent of the
invention. Simlar parts as described in conn- 15 ection with Figures 1,
2 and 3 have been identified by the sane
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reference nunerals. The outlet channel 7 of the reactor partly shown in 3
Figume 4 is provided with annular collars 30 and 31. Said collars are

l.nt*er connect ed by neans of a plurality of support elenents consisting of
wedge-1ike structures 32, therebygformng 20 a support structure for the
skreen section 11 and t he part of the outlet channel 7 arranged bel ow the
screen section 11. The nunber of wedge-like structures 32 is chosen equal
to the number of screen segnents 12 to be applied. As shown in Figure 5

each wedge-like structure 32 conprises 25 two angl e sections 33, being
i nt er connect ed8% el sGreen \ﬁ@ﬁﬂe%% c%é’%ﬂ?@t%ﬂ?@@“b@’t’xﬁe%ﬁ Ptamehair of

?th acgnt wedgeeadte? sfﬂwgharﬁixtowllfs ?esﬁmgenm h&éw%ﬁ%h@f!‘bo?@?ﬁﬁlt 12
its between a pair a nt sgructures nt .o e screen
Segnents 15 ACPRLPRPowA 448, PSR 5T BaF ARIRELEF 9y LR FBIGnt | o

si des 30 ohas mpaag&ﬁeseﬁﬂ@aee?& thé tdaetobrivet oﬂeaﬂasacfzseent Beg-screen
seg- nments 12 t- d tqg,the coIIars3 ft I nstall -
ation. The scfng‘ai%5 lsqgg%&%f‘% i sé"f“ée the IR Bﬁgﬁni Bn{%?‘o 9\%’ f%@ﬁ I?‘Fd'%st rips
35 and 3B arrefiget atppdrd £omnctheploves otbn& seguedtl 852130 thadsceen seg-

respectively. I&e I gcm%ﬁﬁﬂﬁgﬁgf %%ﬁg?gl_%‘%&ug‘g% Ogﬁg%gf ch&nﬁ&e .(col | ars

30 and 31, respective | ) enance and/ or
repair work oﬂltmtsbhemcse@rwnpﬁ @ppm:nacmmrsms phe3bkowerdeS®: ar e

first rermveds{eépézgtt B6uyF Qpb&fed ﬁgﬁgpd 31 respectively, whereafter the

screen segnents- 12 can be easl | | aced. 5 Vertical forces on the
| ower part of the Feoxt ?-%ﬁ“@h%ﬁ@le FiLferensemdni exneasion befuesh dye- intes-

structurgs 32nhP ddd@truction of the reactor and the wall of the reactor the
catalyst withdrawal pipe 4 is slideably arranged in the catalyst

unloadlng nozzle 5.
Reference is now made to Flgures 4 and 5 showing a second
embodiment of the invention. Similar parts as described in conn-

15 ection with Figures 1, 2 and 3 have been identified by the same
reference numerals. The outlet channel T of the reactor partly
shown in Figure U4 is provided with annular collars 30 and 31.

Seid collars are interconnected by means of a plurality of support
elements consisting of wedge-like structures 32, thereby forming

20 a support structure for the screen section 11 and the part of the
outlet channel T arranged below the screen section 11. The number
of wedge—like-structurés 32 is chosen equal to the number of screen
segments 12 to be applied.

As showm in Figuré 5 each'wedge-like structure 32 comprises

25 two angle sections 33, being interconnected by means of a weld 3lL.
The distance between each pair:of adjacent wedge-like structures
32 is so chosen that a screen segment 12 fits between a pair of
adjacent structures 32. Displa.cemen_t of the screen segments 12
in lateral outward direction is prévented by the tangential sides

30 of the angle seétiogs 33. Although not necessary, the screen seg-
ments 12 may be spot-welded to the collars 30 and 31 after install-
ation. The screén ségments 12 are locked in position by two locking
strips 35 and 36 arrangéd at the inner parts of the collars 30
and 31, respectively. The locking stfips 35 and 36 are secured to

35 the collars 30 and 31, respéctively, by means of welding. For
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upperypart of the outlet channel 7. An advantage thereof resides herein
thaty Jor renoval of the screen segnents 12 the . lower part of the outlet &
- ch el 7 does not need to be 10 tenporarily supported by special neans. -

L)

Further the above support structure enables a relatively light and
t herefore cheap construction of the_screen segnents. Although the [
‘enbodi ments shown in the Figures cofprise support structures for the screen

segnents, f{IRcPhe@nind/ori FORALI WK 6F B s@%lehi sdeddntd 12NERaPP! i cation of
. such suppoyt struct gres. I n ése tgsn‘él oads ‘ge&s%he |gt er rﬁl s of the reactor
| are rat her 19388 AtZ1P% 72 8¢ BT JAERE TOPN FeEPReSPH8F I part of the
. support st3ahdri3 seppartively,t Wkegeaftemwfthe hecreeth | segmedtasnd2l 7 arranged

bel ow t he reen et | 1. This may be obtained by firmy securing the
screen seg‘%‘n?g %Q'tlg ‘f]ﬁg?%%r 's of the wall of the outlet channel 7

arrangéd aboveVertdcsd| forces@nsthedover marsrof] the |qutdetiichaorek o the screen
section 1lythe Ptinshlccdaapiflend WhigeDEIMUEENRuPELRARS pht h val | portions

; Within said 25 channel each bearing a screen section for w thdrawal of
. reactor efYAR$&EnPant gf, thecopthel| hannel 7oA 3dvaRERgen thefaffean patent app

[err] h45lg£’asildas RTe16 thlt Edd remiviall 06 thk Csdreentibghynid@2i nner wal | of a
ri ngshape

ol d vl | G (BT SAEE iy CBL oI O aRRE L (o BRF FHeT P Bane manner as
her ei nalgoveempesarilycsupporhed dyesmeviel tupanbe Ruwrhen thecdboyr 11. The
g " gL SO, Bl YrSUERT) SGRECILE SRR 12 |1t eac
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Although the embodiments shown.in the Figures comprise
support structures for the scfegp segments, the present
15 dinvention is not réstricted'tp the.application of such
support structures. In case the loads on thé_internals of
the reactor are rather moderafe, the screen segments
themselves may form part of the support structure supporting
the part of the outlet channel 7 arranged below the screen
20 section 1ll. This may be obtained by firmly securing the
screen segments 12 to the parts df the wall of the outlet
channel 7 arranged above and below the screen sectiom 1ll.
In addition to the screen section 11 the outlet channel
7 may be further provided with wall portions within said
25 channel each bearing a screen section for withdrawal of
reactor effluent from the catalyst, as described in European
patent applicatien 45108, In case such wall portions are
formed by the inner wall of a ringshaped outlet, as shown in
Figures 1 and 2 of said patent application, said wall
30 portions may be formed and supported in the same manner as
hereinabove described with reference to the screen section
11,
The invention is not restricted to flat shaped screen
segments 12. Instead thereof, also curved screen segments

35 may be appiied.



7a Finally it is observed that al so conbinations of the design features
t he e#bodi nents shown in the figures nmay be used, for exanple the
wed$e- | Fke structures 32 in the enbodi nent shown in figures 4 and 5 may
used in the 5 enbodi ment shown in figures 1, 2 and 3 instead of the
supporting brackets 20. 8 CLAIMS 1. Movi ng catal yst bed reactor
conprising a vertically extending cyli ndﬁ cal vessel having separate inlets
for reactant and catBimpily dt ishobesepred phatt adso tchsbimsdets afidtloat al yst bed
supporti ng neansl shiareoPlenat e ' ergi ng
coni cal surface%tehggt% rc%\%gr endOft)ﬁg?e% b%gﬁeﬁggc%%ﬁgc?tggﬂtg?%%g%%al out | et
channel havi ng ®ecriedunfer efeppie the vedge-kike swubryred Phdmatke of cat al yst

and _sgpgr ati ﬁn Qinuls&m_ dhprsﬂlawﬁeﬂguﬁai{d aﬁid][s Ossrusiegl 1d'ghb bﬁi ng
provided with a ¢ rical .screen sectjon for wi t hdr awi ng t he reactor
ef fluent fromt ﬁgxﬁé:f{}’if‘§s%°wﬁn%‘ Séﬁ%t 59’ (I}UPP%Q dBRLAH %PfttS‘F react or
ef fl uent and catsappsttidg\bracketzzm20f sai d screen section, wherein the
cylindrical screen section is vertically divided into a plurality of

separate screen segnents, each separate screen segnent being 15 laterally
di spl aceabl e wi t hout di splacenment of the other screen segnents.




[ ng~e&t—arL_ysL_bed\rea§£o'r as claimed in claim1l, wherein the screen
ach fl at shape : Movi ng cat al yst ‘bed reactor as cl ai ngd

. . ;ﬂi" H"H)Mﬂuﬂmlr he screen segnents are supported agai nst )

di sp acerren tward direction by supporting el enents. 4.

Movi ng cat al yst bed reactoF as claiped in clai m 3, wherein the supporting Q

el ements formpart of a support 25 8 Structure secured to the downwar dl y
converging coni cal surface and at |east that part of the vertical outlet

channel arranged bel ow t he scr emnts. 5. Movi ng cat al yst bed
reactor as clai rred in claimd4, the support structure conprises a
cylindrical wall enconpassi ng the screen section and having the upper

end thereof se@{{@g %ée}aaé_?g:t qdayn qwcﬁgﬁi@{&hngj \Fe‘}v\%&ﬁll surface. 9 6.

Movi ng catalys of as c érefn the supporting
el ements fewtenging cylindricahyessek having eeraratecinlesstior vertical outl et

channel atre”aclcsmelanab@fcamm adl tie hsye& plet OF the vees€eangegments. 5 7.
Movi ng cat al as cl ai t he clains 3-6,
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outward direc e sectrons acent
circumferential wall for the combined passage of catalyst

and separation of reactor effluent, said circumferential
wall being provided with a cylindrical screen section for
10 withdrawing the reactor effluent from the catalyst, and
separate outlet conduits for reactor effluent and catalyst
downstfeam of said écreen section, wherein the cylindrical
screen section is vertically divided into a plurality of
separate screen segments, each separate screen segment being
15 laterally displaceable without displacement of the other
screen segments.
2., Moving catalyst bed reactor as claimed in claim 1,
wherein the screen segments are each flat shaped.
3. Moving catalyst bed reactor as claimed in claim I or 2,
20 wherein the screen segments are supported against
displacement in a lateral outward direction by supporting
elements.
4, Moving catalyst bed reactor as claimed in claim 3,
wherein the supporting elements form part of a support
25 structure secured to the downwardly converging conical
surface and at least that part of the vertical outlet
channel arranged below the screen segments.
5. Moving catalyst bed reactor as claimed in claim 4,
wherein the support structure comprises a cylindrical wall
30 encompassing the screen section and having the upper end
thereof éecured to the downwardly converging conical
surface.
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like structures. 8. .-Mving catalyst bed reactor as craimed—nany one o

the céains 3-6, wherein the supporting el enent ertical

b, #¥ket's; supporting the screen segnents at thﬂmmm”rmﬁmngmes 9.

Movi ng- catal yst bed reactor as clained in any ohe bf 4 he chkal 6- 8,
erein the support structure conprises two collars secured to the wall of

the vertical outlet channel and being i nf er connect ed by the supporting
el ements. 20 10s. MoMiviggCédtallyst beeCrdactst Qs SFaitledi if2dlath 3y one of the

clainms 1-9, further,c rising cylindrical |ocking strip for |ocking the
screen segnent s"'t%?éﬁ}th%ﬁgd‘f‘?ﬁf’g%%%ﬁeqeﬁg@ef"ﬂnc%ﬁrléd? S BPRRP™Eai d | ocki ng
strip being secshredtune sheuredrto ¢che wutiedl ohalﬁtgalchataﬁllat a\Vbevelg cat al yst
bed reactor subgiantidd by £9e0EEoeiBPUnY IdbeBRTddghbhd, ef erence to the
acconpanyi ng dramnngs. : .

. 5 7. oving catalyst bed reactor as claimed in any one of

the claims 3-6, wherein the supporting elements are formed

by wedge-~like structures, comprising angle sections, the
wedge-like structures being so arranged that each screen
segment is supported against displacement in a lateral

10 outward direction by angle sections of two adjacent wedge-
like structures.

8. Moving catalyst bed reactor as claimed in any one of
the claims 3-6, wherein the ;upporting elements are formed
by vertical brackets, supporting the screen segments at the

'15 vertical edges. . o

9. Moving catalyst bed reactor as claimed in any omne of
the claims 6-8, wherein the support structure comprises two
‘collars secured to the wall of the vertical outlet channel
and being intercomnnected by the supporting elements.

20 10. Moving catalyst bed reactor as claimed in any one of
the claims 1-9, further comprising a cylindrical locking
stfip for locking the screen segments against displacement
in vertical direction said locking strip being secured to

. the vertical outlet channel.
25 11. Moving catalyst bed reacto£ substantially as described

with particular reference to the accompanying drawings.



