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PF 59322 1 Method for introducing into a reaction tube
pe sagdoube bundl e reactor, a partial anount w thdrawn
fromat |east one production charge of annul ar-shaped
shell catalysts K Description 5 The present invention
relates to a process for intrbducing a portion

MethBE FRWir JdLBRY Hto alréR3ibn AR REMChiRAk FBR108% Pdrtial amount

annul ar_coated catal ysts K jnto reaction tube of a
HRETH AT Rb P e RTORIOR FEATBR ChERITSNaRES STl AavaLs K
reaction tube with a fixed catalyst bed suitable for
m@srcﬁgﬁdﬁi ng a heterogeneously catal yzed partial gas

phase oxidation of an 10 organic starting conpound.
Processes for heterogeneously catal yzed partial gas
Treawesant invaniionredtesdo gaproeesstferintrodycinganpostierdwithdiawn frenh at
|6t 3h¥ prodRetish GHaPROSFANLIAr EbRed BAGKLRIK ihtdPLfalfior BE of a tube
buH@Ie reafctﬁ_'rs arealﬁnﬁ?vm.fgrr]. the&r aratthl on af talvst bed
bR BROT TRE e RURase Ah&hrTaigedhs feac %%Pé‘é gt PEgSRalyst be
suilalle fyynedomsing adeterpgansdupin catayredpartiplgeasphese axidationsof an

harié SRRING cofPBrRINds i ncl ude the conversion of
net hanol to formal dehyde (cf., for exanple, CH A 449

600 and CH A 38 828), the conversion of propene to )
Rreeesises for hateregengeus)y catalyaed parfizigas phase exidation®f omanis starting
cdmhpalindSib)fixed b@ta@@(b%?di@ﬁs@dd inttRé fedotibradks Iof @taﬁ btmmf@ reactors

e . : yl ether o
T2 KSERIS B el SN RGP R RalBRRY i 0 i

(cf., for exanple, DE-A 25 26 238, EP-A 092 097, EP-A

EXathplssof sublichéerbheBeoudfScatdlzotl phtticb dadPrastrskidations dilbrgahic
it a

Slpbunl REREHES ol sh A leelho GmAnib for2 i Sditfle.
Gi=A406Waansi(dhl-A 38 §28) thr wapwargian et Prepsia torcraleinapd/or acrylic
aébfef. hfel exeenple, REHAIRE 51150 hihd cookergion of teftdutanol iqubaten2b

iEdbutme RoButilalddRPdd H8nG ARSI BiHP 0Pk | " RethScrBRintAd/or
ggnggg%sg%ﬁ@r gfémrﬁ?@?%ﬁe%ﬁ 2%5@33?;%??@%5@@%‘%@1

[IE-BuA 13226 R DffiuA dr &2 @Bdtamd TS 4020 212) rthi comveesido ohadrelein to
P P e ey R a0 ot
11 ponver S e NSEDr Aaphinalena Sophinslcantaslias & ot Brampl,
EER-A\828187 1} andbthieydoavegsion iofibutadiene tdf maleBGnbydnis (ef., fEPexample,
@és?\Aﬁgé% %ﬁ%@ LSE(Z;} 8&;?4 gk :tﬁleﬁﬁéwg%ién ro('f;’%‘;ﬁ\géro%gl%iogggu&f‘é’s
{(Bytene Zahitesea Aag enniot b bufpng 45 medig yside & g exampe,
CE[PAN‘BG’Q1%7@d QB892 67 864), tHersoAverBioh bf ﬁﬂames hanthraguinones
(gig[fare%x%hpib @E-A@P%Yz#s@ﬂ Qhé\B&»{\lléFesié}Pdi:fthﬁw%hette ethylene oxide (cf., for
S B ko RS S OPB e o B o
UReAHa263/5nior of prepyléneasto nropylener oxidepaf.  fonéxadiplen ktt 1200 137,
?W 44, 5d9£14_% EiPSA @gz gg@,rwacra @Jé@n 08 ODBIA 531 P808) tHe conversiﬁg eof

X1 | b g X1 | S
BBl Berdiea® 1 AeallBhbe Lféhgé iThnE Pisih 2151 REAoHRCC
e vereienohisabutens ang/er Hethapoleiniermethacylesitrile fi.e; thederm "partial
oAt "shain Aigdoduinehd Blso dditprise puriasaimofiatidh, 9 dpartial

| e .

GEMLTT 1 efle FPAAbELD DN Ao\ o
og Dgdrocprban detvaligesizh, fopexamplo.DiR¥ER3 51 151), the conversion of
propane to acrylonitrile or to acrolein and/or acrylic acid (cf., for example,
DE-A 101 31 297, EP-A 10 90 684, EP-A 608 838, DE-A 100 46 672, EP-A 529 853,
WO 01/96270 and DE-A 100 28 582) etc.

While a fult oxidation of an organic compound with molecular oxygen is understood in
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40 WO 01/96270 and DE-A 100 28 582) etc. Wile a full
ppagdapi on of an organi c conpound w th nol ecul ar oxygen
is understood in PF 59322 2 this docunment to nean that
t he organic conpound is converted under the reactive
action of nolecul ar oxygen such that all of the carbon

tfﬁ% Séﬁl?ﬁenit B hBsn F{a@tﬁéi &%&ﬁﬁB&HMndi i§ coVMBH LRlerithe RIACHES

oo M A SONARIS L A1 2 5 SRy G e o ariasagipound
isesontvbrediooxiten wé carbon end il afthe hganogen Sresentjo thedorgarier

cbﬂﬂﬁoﬂrﬁfé% b¥igef 6t I*uy‘ai'-bdéfn, Eipbiﬁéﬂéhﬂéxo%@f&%ﬁérsﬁiﬁméﬁ ,éﬁﬁmic
in t{ﬂfllﬂi ddo&urrentt. as Eartfl aII O)f' dati ons of an organ{hc
CRBRPYIHYIE] ReJGATHVE FCURN O THO'PH'Y VYR hBHSUTERR YN this
dosurdentias martiahaxitlatives ohare prgaoictompoundn t hose

exot herm ¢ conversi ons of organi c conpounds under the

A R R e Bl o TP s ose
esethowtie conyersiensaf geganiccenmousds under thersackivecachieny gemolecular
oi\}gré'ﬁ} iﬁWhith:tlge 6@9mb@aHp5u@wr& éMifAed %ﬁgalhﬁéﬂlfrghe éd?ﬁ'egsrion has
o, B et iR RSP e B B PR verore
ther pattia) edidation wamperéorgedr eacti on tubes which is

surrounded by a reactor jacket, both ends of the

S (i .
Al it odetP 5 Aghy 87 o 08 yBRAT 15505 BB g
bypglle ot eaghiondibegpwaieh twr%ngq%bss@ gaastprackeh bothgnds of the
indvidusérattion tubes bsihg apeh ametheapper @ittbfeadh rgaciemtube ending
spltd iy BESSARE offee O oePrbiEle Siiify BLEP fon BEANE fodtlor
jackelanddhe towse gnd epding, E‘fﬁi?d PtP aRasIage orifoRef & lower %’Pﬁtp@te
sealed ahtbe betiorh dnto jtfecieattot jagkdthibe esierionofitha geactien tubas,tthenpper
ah{j‘% |o\§gaf tLBé‘Bfé&é‘&oGt@@?é’act&p‘é’ck%% eﬁ%r gélﬁniﬁrﬁ)thblﬂé’&tifan tube
ates bel ng spanned, by a reacto 00 ha g% at eaﬁt
S@'ﬁ@rﬁmgﬁl’@@.- 3 &Rl oh ety ticRlates baing spansgdiyebipartpr hood
havihg bi/izast opartified. In thepephasance)f ddictevogenzossiy batalyzedpartial
gRyI PR SRBEER I such S tHERBEAM rdallf StsFE Sctiof AR Grdichirg8d with a
R i e e et
calialypbizeelis disposesl in@aceaction tubessgncean tbaatioregast input ngiaire which
cbrﬂBﬁ'éesffhé(Bﬁé%ﬁic%hﬁBun&wgig‘gé%rtibg %8%86@30 be Wiﬁ}i@? partially

ob BB Bren 5 Jdh Ll e o eam B en &1 §fdiR whygactor

hoodsi, iandatherprodm:t gés niwéurp\Miafmenises theddrget produdctivehich results
RS SEe ha tth Sl BRSSOk AL il
peali o i ST 47iaP iy SR a6 e STaudh Fednod gas(Bed tisposed
inpthe réactiby tubes isremdesd viedhe atrigast ope odlics ofdke pthef teaakor hood,
whils 8UBAstloRe (ddnepslly Giadia) Hsdt eREthnd SRS is dohdbiéted around the
8 bt BRI bl Bl BB e S8 o s
of gdenst ane jauid beatexcinge resditantie copdnaied arousd theueadtion tubes
s@dhotBCedch & f tHedt@esuffcds\di@ife o thbe plarekiating bAe afdthéhe wetted
AT D o B g ol
medivau stterically somdlictaskintodhe reaskon tgwb@éusgu ithsrasgwitlzc h
tephperitare TW dhiditaak 66t o¥fthd Ractiomtubsl BerrdUrairgssphas il tiane

s wetted by liquid heat exchange nedium The
tegrtqbo%%g'getéfirﬁe‘(for exanpl e liquid) heat exchange nedium

is typically conducted into the reaction tube
TR& Efatsthsht feht SHeaeactitinttlibe are sealed into the passage orifices in the upper

and lower tube plate means that there is no means of passage for the heat exchange



10

15

20

25

30

35

40

tenperature TH n and back out of the reaction tube
FRBg3Pendi ng space with the tenperature of THO . 40 The
statenment that the reaction tubes are sealed into the
passage orifices in the upper_ and | ower tube plate
neans that there is no means ¥f passage for the heat

nfetiiA BEEvaRh thEaétich tuBB BLIETWAREME T2 Ed?é v.faﬂ %Cét Wail of BSassage

cBfs prelSionel et e nspracotiEnl syat 8sg8ian R etepoelfE ARdfRoi. o
deecribeddmDbe 220 04116 UA. exanpl e, as described in DE-
20 2006 014 116 Ul. 5 In principle, the at | east one

i Bt et BBl ﬁrz’*a&%ﬁﬁaﬁﬁrﬁgﬁ%%gﬁsgepﬁieeq"'u@gseous

fermr eron i b@"f@;ﬂ@l@ thre eggagiion tuhecsurioynding spatee Examples of

sﬁ@ﬁlﬁlb@fb%na@?eé%r@ r2Ag %f@%%@‘dn)é?@ﬁ atumest patisligak paase oxidations
r

oSG B YhocidSBa BE S A Ty AR AL BB £ g 05

V. $3/05P.-6831 6P 951883 I54W O30S 8895 WaNDRI059 656, WED3/GHS 373,

D369 65 85372, BIELADID 261 (48 ZB72DE20 20664813018Q0¢4ar}L8 267,

15 00 S 2R Atk B8 o Qe P e tibhumens

docunents. In general, the conponents of the tube

Irbgmléral theahponarite offtheutiitebuHdedreat st mehufactuizafftdm steel.

exa Frf%ﬂhféf:iugﬁgﬁfe%ﬁk boﬁ] %Qih% &E@b%?z@hﬁf@{f dlﬁ%@?ri Is number
Cied lﬂﬁié‘l@@l@?ﬂ blagk staelar ferpticsstael( f°( P@mgﬁmln@t@fﬁ{ﬁ 0481,
a8 &rar elaterial 044825). FleqQaithy, all corapatandd ofth®{bs)bundle reactor are
AR ftRRE ?f'omalhé EE%%?@E@ lﬂfmé@%agé%’%@ﬁé%gﬂofhé&%%er

ar e ture e sane
%@t“r?‘ﬁ EO’PefS'ZE'E'E) sterbanesPiated O”ﬁﬁ?ib'f‘ﬁ%rt%‘ﬁwm? ?@Hﬂ'ess Steel. In

sbmerc:ases: tit eattonjadkgtlimbled manufdskired fromer diferdet siedl type from the
Qﬂnfﬁh&ﬁﬁ of tRPlube bpndlé FHet dcﬁae?ﬁéea roﬁébesté&%%h% ds?& lfc?rtlts' S
roma dif

ufact ured erent steel type fromthe
Pfhi ni ng part of the tube bundle reactor, since
roIIed steel can be used for its production. In this

Iﬁj@ﬁ‘éJEB’cg\Fnen% rt‘ﬁe feRfdr tgg% l%&*?&urﬁiw rs‘b‘dE@lls%f ﬁ@grﬁf E)Hresspace delimited
0§ . Bricriot o BT eacting Tu5eS. IS bt Rletot 39 i epigr Bgtetd
t@gﬁﬂh@t\altmﬁwh@gémmaﬂeawone(genmmugmqmd)ehmt ekelmsge orasdium is
cbRERAI e sllrﬁ,siéﬁ)méiﬁ@tr .ﬁ*@h@ﬁ&%m@é& éunduﬁd.n@%aawbﬁ@ one

@i an i eabeihane hegha S cardRted8hoh ¢ Pipsedyreiaalo
refeceditogs arené-aond method dutheethe(zone tube lpmdieggacter)i 1§ isdyrically fed
td &%&éﬁ&ﬂntt&beaéij@uﬁ&ﬁg £pA& éf‘?t*shb@ﬁer' ot att e IdNéf?eﬁ@ Wghl‘ltﬂ Rfitrance
retnbeGt Fhiubn obfiosstn M teb&or ekl “and Srapicd BaGke Ry he
readtinn tube seirorading sPEetad tﬁmmoameeeﬂd—wrth anegtitgmperatetecf J ot

throug6rifice 8 @i 1Bk réattdfickeind conduct ed back out of the
reacti on tube surroundi ng space at the opposite end

with an exit tenperature of THOut through orifices in
Astearesidheftbe e}(@tbkr@tlcﬂw@ the gasshhase pertighexidationhaiuingthey of
pteh@mm&e pha s etepyehbalspaataigiédpatial das bhgsd dedaton, Tyowt 2Ty
(OGBS, e SalR) B1AGENRRUBLIRCF W) Hestly BAL hitloxpher,
héaféé typically &'HWFQWP &M BPrtiag pr thﬂﬁnﬁr%@’y@? épréﬁe’@%wd) heat
egateIn@B gRydium conducted out of the reaction tube surrounding space before it is fed
back to the reaction tube surrounding space with the temperature Ty,

In the reaction tube surrounding space, the (preferably liquid) heat exchange medium
can in principle be conducted around the reaction tubes in simple co- or countercurrent
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heat is typically withdrawn froma portion or the
Feggapety of the (preferably liquid) heat exchange
medi um conduct ed out of the reaction tube surroundi ng
space before it is fed back to the reaction tube
surroundi ng space with the tehperature THin. 40 In the

Eh%%é Bﬂé;'ég?mﬁtlil:]er W%lﬁ Wr%acﬁdﬁeculgﬁ ﬁoﬁfe@&l gan also be
eXxc ange I um e@n I n rInCIFEﬁ d
%’8“%4 BiGH8RGHRR tyhesdp AAMPATGBWIS MANRST HiiNdNG gid o,
comesnoaadmg eledtingplad@s 3ackithat anly heerntbaentire meagdion kibetswrmeunding

s b&\’\éjd& a/\édcb fanttd?%oﬂr@c@Fchh@Ht th lﬂtfhﬁﬂ;‘]bvg IRy of thletre&cﬁlﬂn @La§ 0

conduct ed
TR W RCiaraUBRRert WoBR R b sl el Hepd s ralid
upterttbe uss oortditidmay it shdwd, epproptistelydram ae applisetioropointudfaiew, have
a%Hélfn‘PgJB@lhﬂS theSRaA§E frgmﬁﬁ(roafreﬁu%m REDE0Q! prefatabIG ek 122 200°C.
low direction o he reaction gas 5 mxture in
the react| on tubes exist. Wen the heat exchange nedi um
Usetidisiich liguigihedt excihdoge mediaisdude fieli exaomis, melts ohsalisguch as

p@@%&l@ﬁf niffht8) pothdsim ﬁﬁ‘rtté,psﬁid'ilﬁﬁhitrﬂé ag@l‘oF&odPtﬁm vitite, ahduho melts
rom

t t
B bt ooy Sy 858 i@l R RS orover
itHe-also eresizle trusesianis linwds (jawhichat lepsteons ef, therepm@ltew charged
iRl domprisedatasast Bn B eABEA iatiM) rUrthreat @B EUTEOTA] Grganic

BRI bl 8 Bbnae A Briishy B epdl ySs AleeBays T
eyehadige Madisinclpge, afprsexaﬂtn}méqam under ielevaled pressyea ¢ alse Bl

gUses. Evaparativietidolsy an) forexampr alse @8tun@ertakeh witheboiling water

uggg, &s‘ﬁt‘ charged ions conprises at | east one carbon
eat carrier oils (e.g. high-boiling organic

sol vents such as m xtures of Diphyl (r) and dinethyl
Tphihpaiva tied selédtieyuibf tg@&emEud:teEm'nallGn ahe hetegmgenedisly catalyzed

pbﬁ%l é%e%heafsg oxfa&aH éa’;rfflgl: dec!aﬁvafl’éoeéb ;?érféﬁ'r%lé& Gs %r

ases. can or exanp

myltizeng Qra’rl‘éwp(ﬁl tt‘-’ﬁ Z96¢ M %& % u tGHB%FUbSrbé@Q'Grf @aCtOF
(fopexampl@inea tWwezae! talbd bamdley remt:tdr)atrgtats qaseowithin fherrsadtionnube

sgﬁl d{g:fﬁ ﬁ%ﬁ?rt?dg‘é%aﬁ %ﬁ@@cggﬁhtlalﬁp cd%‘i\ély ?Jgagﬂégd?gf??a% ly liquid)
ngat eXChRge TOYA W RSB RHIARBRES bXRS) FEHRoNRHEtAR desenmay.
fa exainplez baseparated ihyseparatispiube platéd whicke kavept@rdspording passage
ohﬁ\éészf&rlﬁe?é%ﬁoﬁ’%% @nd ?ecthgér)ed ihtd t@ Fe%cﬁ&?ﬁbe%{raﬁnrgbiﬂd"e

reactron t surroun space, or exanple
Se&&ntially spatially separate (preferably Iiquid)
heat exchange medl a (which are nornmally of the sane

Th¥ PEctiBh SYGhiRg s{etcf?@rﬁ@vém‘lch%ﬁe EQﬁlcﬁﬁﬁ{F&f&’abmlqmd ) heat

arate rati n
X gIAnEE B m"\éaxtﬁﬁiwaes Bl Pebe B 2Phe OF acianere eone
zamaltube dundie eedobat qomspdrﬂmgiydmstordynoﬂarbee@mrzooahdl ng
space). The reaction tube | ongl tudi nal section over

W e saricb o e fpduslr b toddhalbrgrange pecium

cam be ea@ductmi gsonéhg encezaneanethod (alsaikséative taithe fiow:giregtion of the
r@d&.é@@@@mﬂm@ )Fohﬁh% RN RNRAWEAL T 100 And TNE )the Mihidihdhtd he

{%&tﬁmé éehogre-zo'hgir&e ﬁﬁﬁ g%oiggrh esgﬁlalsﬁ@{/g;%ggamr%npﬁﬂ% tHg individual

tw&@wmhod (also relative to the flow direction of
the 35 reaction gas mxture). For the difference

Abgerap‘)'ﬁg Hisgr%_é%h bgﬂ\%eh-g' (ﬂie-zoth% rfci’et%g gﬁ@ ﬁwo-zone method (between a

one-zone tube bundle reactor and a two-zone tube bundle reactor) is shown
schematically, for example, by the figures of DE 102007019597 .6 and the figures of
EP-A 1695954, Aside from these, multizone methods are described, for example, in
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regardi ng the one-zone nethod apply in an essentially
prdsggopcal manner to the individual tenperature zone. A
graphic distinction between a one-zone nethod and a

t wo- zone net hod (between a 40 one-zone tube bundle
reactor and a two-zone tube bundl e reactor) is shown

sty v ot et e sl gocar,
OB OA T aricin i rrlos Srpt S e donmetsy dBeY pig;advahtageous n
pestigiar when a hih lsgding@othe fxedicatalyst bep-withithe oaroic mmpaund to be
ISt okl el A o T
ARG OB TeRioR das ikt Cdlpateatin LBFEHRR b rbas adirfount
of reastiorcgasainixbiire peteagtiarhgas-eixbire aermponsonoiantard litses (I (STP);
twbai&meﬂ}a@ iﬂ’fet &anﬂgbgoﬁ@q &heGrit YbuldTtheoreBely fukeQlp ih @Qse%us form
Sl. e W (0) [,e [
ol ol el et ol ESRRGIT of il eplil fou

prEamertheds@seinet ingdideddact i on gas ni xture or reaction

gas m xture conponent in standard liters (I (STP); the

I t, r [ ] I Lo
THR Aol 14" RS B3R IR OAY Rt Heel srcnange oy
heieregenegusy priayzeiparial @iag Phasreoxidations of orgpRie gtastinggoperounds
i gicaBy in friiiangé RUME2008 5DOTE ¢r%qaérﬂ|y?mhe' rar(agem?d)zsgll@mmc

s L£ast one refera
A S ST Rt Betth a8 o1 Bt erogencousty

catal yzed partial gas phase oxidations of organic
Tk avdrking pessire imd Setersgengplshplatylyzed pdrtaligas gphade anidalion may

op bt Yelovl SEAKR el i (HEARNS] YR BafultedBironditleture
'W%éﬂf‘b@‘g QD?*?PVﬁr?t%M%C? ResERcRicr]y. dhe afojere’ntigasd warking
possueheill be akvalads ofrfromay to Heae ﬁmhmntlpéiomw StaBderal (in each case
aB&IFtR)! 'Norinby, t%ﬁﬂnﬁ rp‘n‘&s%: ig -raﬁ]%%geﬁdaw Rakhyza8 pdARI gas

e is_suc Qu oye standar ressure:;
P95 ©Xi9ation of A SreBice RS BHERCHISRN et X6Ped 400 Bari 11 be
The reatioe gasnpht mixtute (@ disebaactionrgag watry mixtbrey its<lf rbay,dn the
d#mfgﬁekrfeﬁroc@ameeﬁpéﬂe ﬁ@o%emﬁ&e%%%&thb%)copaﬁ&é@éi Rér frbRfhe top

r ressure I n a el erogeneqQus cat a V4 rti al
AU EWATg b BIoT P BRlPB P 168 FRRcTen Wbas [ ealiah iRsBL e feed
orifidd maybe dispesadl eitber indhe ufer reaxdurttiood ogasthe figyver redcterimoed).
Tgersaﬁb%%{)ﬁ&%ﬁh@&r%@ai&mfrtwe réftawbﬁy);ié;umﬁéét e%ewanqggnémsm.

Ifferent procedures 1n the tube bundle reactor,
conducted either fromthe top downward or fromthe
The reantion gasingul mixtune rmagacn eatry intoldbe rédctien tubee, intprinaplstbe

pRiMRafcRqd teteRibkfdtGe ofte Rt Qi&\%ﬁ@f g}eaiﬁgg%wih@oh% upper

react or, hgot?e[ért in the |ower rea The sane
caietReading funeplate wodersideon of the (preferably Iiquid)
heat exchange nmedium The reaction gas input m xture

TRBYemSstaifd bithé PdRtibhgad &RBL fdlureUBR Entry iﬂtdqh'ﬁ REAJALR tLdRs,
excnange

RS S B SRS . o
adyisrtie when thereastioniebes; inflovodiractien eithe reastion gas ewtyrg, are
charged fist with addligitMdinitseclidicofisbapéd Bouiédines to the®artial oxidation,
bé@@%@%gcg@#@@@ﬁ%ctﬂ% Igé%tlﬁng 'o?thteef&gg E:Qtta%?bég cotnl;b?isn\%as'ﬁaped bodies
having catalytically active composition begins. in the course of flow through this inert
section, the reaction gas entry mixture may then be heated to the temperature of the
heat exchange medium which flows around the corresponding catalytically active
reaction tube section. In principle, the reaction gas entry mixture (the product gas
mixture) can also be fed in (removed) via more than one feed orifice (removal orifice)
present in the corresponding reactor hood. In general, though, both the feed of the
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advi sabl e when the reaction tubes, in flow direction of
Hewpapeacti on gas m xture, are 35 charged first with a

| ongi tudi nal section of shaped bodies inert to the
partial oxidation, before the catalytically active
section of the fixed catal ystébed conprising shaped

r&%bﬁgas BRYY H&t@%ﬁb Yifd %dv&h&‘iﬁé Hr%dﬁ&ﬁé@%&tb%‘arg%gbﬁ‘éffected

hrough thi S | ne section
X PO E??"é rcf"ﬁis?& 9 TREGIOR PR be heated to the

tenperature of the heat exchange nmedi um which fl ows
FREUSREY, tﬂ%t&@éé&%ﬂ@l?@bfb@z@&‘pﬁhm gé%aéHa)ée %‘Ridbﬁ'éh 6‘me organlc

t
chTBPTAaR i et aiian. baerhend el ionEatear Bt 8o
hetstiogemepusiyroataliyed, partiahgas phhseoxidatiohed @nathef grganic compound (in
thi§ e85 #e taFdet bﬁﬂhct d?Er@&@tzedlrﬁ%bé}ﬁal%ﬂo‘aﬁ&ﬁ)Brﬁijrrﬂgl A8 ekdnic

Cgmppgfééaqu’ﬁo Q@egrﬂaﬂf?ﬂgﬂﬁ‘ﬁr% 5?1‘693{'?1 ’?@'rﬂi\}{ﬁ“o?)f"rtcﬂgne“%ed

upstozhme of ity pantmmlarn & theee cassls, tbefferdinglor remaviog rsactordiood can be

r@ddcfed €¢a indheal &e @fiee Ndbsihet %@@@hn&%ﬂtub&bﬁé&uﬁg(}t *VMICh may,
ati on

rGeaipls B e kel da 3R Ak iopif Tor R EfardPene
Do ri@08d Ot B7fidand IBE yI080UiPIOpeaM) of a het erogeneously

catal yzed partial gas phase oxidation of another

B8 pEp SRR A b oo bsgnEta Rerb Ml e FhoBi sl aftivzes
padiabgrsphase @Xﬁét'%ﬁ whigtearepwesuegasyive gas ﬁbaml o&igation steps
iPitirhédiate QK tEEaEioA I theres@idn aeicsdf aumsizonanutsy buridle reActor (for

eEZQﬂh@l %'la%o 5bﬁb RBE%%E@@$S%ct rgsr‘? F&Eﬁ%&?th% OIph %&f'tﬁl—:gfxed
catalyst 'ee;d lodlé%re@ﬁtéw Whegolipe .Wmoeaﬁub@bm@d@gemtﬁrg)ormm ¢hanges
imayorredpondiay avgpiner, atfthe trassition frand bhe adactiorastep to thie reat @action

%Tgt(%ggroé}%‘i@g%%h érﬁ{rmﬁﬁ@t{'ﬁ Fﬁ“"'a éAthQrol%QgébL% @eﬁyz%ﬂ%artlal
aap BERSRIATPBS ngh %epﬁw ‘S1G 1B REP GEFIBNGIG ERHA 98503, US-A
6060374; EPat\ QWGpUSle:Z@ﬁﬁIﬁI‘HiﬂooaanWrﬁl%H H06598)0Examples of the

péHSrﬁ%ﬁEé‘é?s%ﬁn@hﬁéﬁe Réetd @he alfred ﬁf%—ff ad Phase oxidations

I medi at e syccess erea tron tu
'%‘Ptm%?ﬁ’@et“éhﬁeb%\? |eé° Pé Rt FRMPrewo- Té’k‘sﬁ%t?eebli"}ﬁ’?eareacmr) are the
hetmegeoaeueﬂwtaialpmdjﬂ)amal @as phage oxidatiohiof propgleee tdacryliteaciband

opfs?ﬁlfiénéfo)ﬁ'ﬁ%‘lg &2und @t bed in the reaction tubes of the

mul t1zone t e reactor normally changes in a
correspondi ng manner at the transition from one
I additiandn nsactlemllar@xygmw arekthe Degantd siartifg cemnpqurdsfto pe bridized

§ﬁ|§f§f’£sevea¥:féﬁts ﬁ{e r@ééﬂéﬂcg%s &H&%tb%tc?%@me@&@ér%ggﬁﬁ eat8ly¥ed
paibelon st Sfigfan iR EG SooroBY e @ Gl epFaa Whiskepaves
ee@nnauyeaeggmderm LorgiiBBef tHeeterdgOBIonSIG Tatklyzad daEphase

érl@ﬁ@@c?&tlon E}ﬁgﬁig'rdgéuerﬁéngt t'ﬁl% is ggcgegrlgtbaggmg?f tHod€ Riluent gases

I S US Z |
W e B bR T A Rothion Uit Bih, Btén B coiPichpar fre
helegageneoushivcataiized pastal lgaﬁ @hase exidation) eaeleconsditugst taken alone -
rétBaif hﬁ@ﬁmgeu&i 3n éﬂbﬁﬂ of ste Wntgﬂholg@%réfbﬁbﬁ/ 186h @&&ten06f more
1 S T8RP 3 888 Bloo T iy st anc
cem@cmg;&ﬁutofémeawe wyndle meanieres a eonsbtuent of |tfzee@roguct gas mixture,
aﬁ@&émhltyyof%ﬁswrﬁ@qharth@ redchién §aa@ xR |sg%?a1eral|pl¢ntsﬁ9<the| eRplosion
[ O n

e cinpr SR RS Fhalb 2t Rallf 6 neldofécoh 8k oz B0 Aol gas
Db@ﬁ%@)@-‘zﬁ“@% eferpanie 9tartmgrqqn$poundmaret foe exarnelet No §9208teamenoble
ghsdsedraR ARy Th¥eL At @ bata Rl DRRIrGdAASEhs (for example in a partial
oxidation of unsaturated organic compounds) or mixtures of all or of some of the
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partial oxidation. In this docunment, this is understood
pPFosggean those dil uent gases whose constituents,
present in the reaction gas m xture, under the
conditions of the heterogeneously catalyzed parti al
gas phase oxidation - each cohstituent taken alone 35

afor %éﬂuoﬁ?&'ﬂ@é@lﬂg ife?t AlefPga8Bl of nore than 95 nol %

erably to an extent nore than 99 nol % They
have the task firstly of absorbing sonme of the heat of
The asddtants predentéotiegiredctiog gas ntixtureodf a tederpgbredusiydiatalyzed partial

E@ﬁﬁééér ox"fH%tlan @@{‘éﬁd hﬂ%anﬂf stél'ﬁﬁ EBI%BHﬁﬁd GRS caRvEHED Ss the

second ens rin
SR AT B e BaE SR URE “exf@ﬂesg@%w the a'aPOﬁgeﬁé? fhieation
tubiels wlering Yegesidenygeitives ofthe teactdnteoves theneatay s garfacis| y
catal yzed partial gas 40 phase oxidations of organic

e Epaction w88 Tol e THEle BacBR o a5 Aucarly ap dignee, GEeraly
mapdfastaedibon f¢rfitie steglarilon stainkespateel and freqtiedty have awall
tHﬂék?u@B&'é@é 1%@ rﬁﬁﬂﬁﬁ'eﬁarﬁ%@ﬁ%@'?& 3 ‘Pﬁm NFheirihtemaPliafleter & uffally a

reme one
Sl Pricft SHAGE oyt Penin PR BRR T BEREn Pt diE a0 to
3g aynnihe tube lepptheextendsmogeallyda <l fywmtawa dypigehreaction tugadength
iR #%eCrafye Bak PR 1004, Reflichihefrem 2aniscm o #oi 2@ SRMPAHARY cases
ar G%E)O‘ﬂmﬁrt ed as the 5 reaction gas m xture passes
he fixed catal yst bed disposed in the reaction
Aplmgatélyrfrqmg an peplicatiordeginteof viese thef nurpler of eaction kibes er

abdtnrfiad Aby Biths tbkanPdie Thactoia et least 1000eFeduentingt 164803000 or

ST el e B paf 0D ERUFRY, bRTE e f BoBtdntubes
aggasamodated inrthe lubgtoupdiegoecter igom 100dHAEH0s otp 48 GO or to
50000 f Tubesbuatitel readtor@Maling @ rfunitidr of Reaictior fubes AlbdveBE0TEt &

0
§&"g§en ,}c)épﬁo W@{g?{fﬁh %%Jt.oﬁm@oﬁﬁ&%éﬁaée g%oreHHlPH tubes
afmmaléshg&r W@Qt‘%ﬂ%ﬁ?"ﬂ@mﬁm%ﬂeﬂ@l& qdigiibyionethe dcsxi”l?%t'ﬁf‘ cal
apgraptiatoly bblmlfg&eleeﬂﬂtdmch theat the distanceaofghe tentral intéroalldxesnof
nfugd;ag’qg‘éﬁj%lcé(nt éél{{fbﬁ RJH% ?th%% 2 plédgltgra{%%(%r&uﬁe 'ﬂtc%ns fi6H%5 to 55 mm,
fragimntiy Femoty I PMef " vi ew, the number of reaction tubes
acconmmpdat ed in the tube bundle reactor is at | east

E@[S)&Qally nﬁ fﬁ%lb%g% b tbjﬁ% 88%1%%3%%}9 with a ré%ﬂ\pelﬂm%é &o%@élé’ctlon of

requent |

"Pegé’él?q PAteB ubisePPERPHBIR iR BR @pPll?a{%p?'U'b@‘ Vishi9 leaveshieginn
witBot tubes Irb tHeOfntey oBtheQ0: buridid readr,Gid, instead 1@ supPor®he. upper

AL B rs having a nunber of reaction tubes
kT

20 usually the exception. Wthin the
reacti on tube surroundi ng space, the reaction tubes
Ireprancipte, thed tiotal aumbergeEdeactioe sihestis distinguishied greo @otdng tubes (the

o?ér&hélhﬁrgé hgjbrltfcﬁ?héjie%&f drh%ééignd %HQrtHH?ﬁ]'a%See/ W}%Ieﬁﬁe workmg

S Ele oo (RGN et e et pasnselipE CEbARd artsl gab
peasecaxidatidn incthe iacthial sanise ippeartimped sthénmaitues pomaslyraerve the
plir; egélsnhbmofnh@ lah%oﬁtﬂauﬁ@ tﬁéwea%ﬁoﬁfeﬁ%rﬁu@/aé Ardphehdife of

bt dRacipn ttes (FeilsRp fineg Fof fitulntieg! isthiimdBiEES,
additierplolthe Bxedutatalydt bed gformialycaraprise a/tbeenavwedi vérich isiconduated
abH@ﬁfe ¢ermérh>¢treqnémal QfbetdMd i$ BiA gl Aty WRAE tehperafife sensor
(for g’xta(ren% ea mu?tlﬁ'i)é)rmoelemhent 0|p '.Pn axially movable single thermoelement) (this is
in many cases, but not necessarily, compensated for by an elevated internal diameter of
the thermal tubes compared to the working tubes). In general, the number of thermal

tubes in a tube bundle reactor is very much smaller than the number of working tubes.
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tube plate within this region. 30 In principle, the
Arogggoonunber of reaction tubes is distinguished into
wor ki ng tubes (the overwhelmng majority of the
reaction tubes) and into thermal tubes. Wile the
wor ki ng tubes are those reacdion tubes in which the

NE)%SHP Wﬁl?ér%f GRhRAMASES |Q 130 fH th@aonter 1 a38 o%rﬂéﬂlér‘) n

sk oD (T PREubSs B R g alah gy that the
podite ofdhé reagtiontempesaiuiecrongetinp dnteriaroé adkermal tube corresponds very

abQRERAABIRE hfle? the rR8ctIntBMpbRARE | 'taﬁﬂ :u;@mserlﬁ ?ﬁa working tube
n ur pose, e thermal tubes,
'ya}olréﬁg @#@?%EEE&@CO}@E' yst bed, normally conprise a
thernmowel | which is conducted along the center of the
ThB fb‘i’é’fﬂ’é of tHE PeattiEh te‘ﬁn;réaan@aﬁ tﬁ@fe@lsﬁbnvmbéh 8 demmeatrwt@ by the

N0 o eefia BR R i Sclifhigy Bl Aneteradensofiy s para gas
pba@e@xldai@n amdtseﬁcmﬂés drderi alig, by:thnﬁ@nsfaf elthisdreabgf raactton to the at

lRdseyRd RshtieRtiRinga Imedianebsducid witHietHehtBAdBh tik&PfFrounding space.
conpared to the working tubes). In general, the numnber

of thermal tubes in a tube bundle reactor is very nuch
Sinegl hetarogenaeusin satalyged parypl gasrbiapg oxidations aretypigathpmgrkedly
ekthamiit Yeactibes, AHAERS heat of RALIEN is trdRsiamed tothE @t Iehst dnki tfeat

of X madiim 6P ORI b tefiperstlr s HeRRGRA DI n the
coyrge of reactivey passage wfarqog treughcthe fxed @ﬁ’fﬁ'ﬁtéﬁiﬂ% nIMstY dtfﬁeéent
friofi te itemperhtupe bitthe faid Heabexchandempoinaoaiet flowsarounditiel fixked

cgﬁ{fspﬁed%ﬁ% ibik %e%eétn)‘ﬁ t{l t‘?%sc ftl |§ﬁ‘/ fc‘fim’%@kﬁ‘@ggﬁl%g térﬁﬁerature of
theest exchangg 5)9d'u1"h &+’ p'lng'f 'ihPQOHFSROI'?Q'”Q ERAPBFORR H%P%rtaEH"@
zome)tdme, aleng tireattivn berse, igenerathepadsee thrbugrsan abdojutd haximum

(P iR h) S(f}eféﬂs Jﬁ@?&%ﬁ\gbﬁbrﬁ he aﬁﬂﬁt@‘?ﬁéﬁj aerX/alee O(ﬁ‘ aPpropnate

heterogeneou ?13 rt |g se oxl

vigrfyrtaer @ﬁmeymawmaé ¢ gax M@ue %@Pé‘?acéi?’” femRerafucg (of the
teofiperetacd ofdhe teactitregad mikfure parettypicedly nefaitred tocasastgealied dhotapot
&1%@1 &£d within the reaction tube surrounding space.

tSl ncgﬁheterogeneousl y catal yzed partial gas phase

oxi dations are typically markedly exothermc

The hotspotriemparature lieetheesddre of partiadarn significante basdusey whberedhe
rédifofterh p?ef?éth relA %hé“r%%tuoneﬁs Eﬁ & @@vé@ﬂﬁﬁﬁ@eﬁ{pe?atﬁr‘e%fﬂ?e fixed

t t
cpialyStiaed GresEbne assardiall b0 98 amohre pEIbE raron gfs rdure ot
tHe particutaxtpeings theberaversibleagirg procatisés avtba fixed cadalystived also
de?:@E@ bedninereabed Hﬁe Eh&b&s@%kel@?&@é@&&%h@@h %H@TIX@B catalyst

b flows around the fixed catalyst bed outside the
Pdaction tubes. It is typi cally above the entrance
tenperature of the heat exchange nmedium TH " into the

ers:{%gm:lg gsggogﬁa?w R pz.ansrt (Ha‘? H@@Fdﬁ:gg@mfﬁtﬁ%zmmat gas
e A R e L T

chargee with adixed @aﬁab{ﬁt wisaﬂnlh%p&mkmﬁ@ Ayergogwaratively long periods (up
t@mﬁém ye@fe in the BadeldficBRIfullopbratibiy YithButitheixed [d¥eH@st bed in the

cefioliles f “f“f‘it«?@ ’e’f*ggé??fﬁéﬁhg%fﬁ%f [0 érﬂgjﬁﬁm y
Ar*@r &2, PE-A30 20804 29 445, Biofddotd O dhe pliereat ackpgwledged
inlthesd@dceipfintd) ETHEIFrat ¢r6iBlel deakiheltion of tediked asthiysihed is

i g f f [ n I
oBiiaetofdaE: oG oso bR L yhoBnopd RE el boIhE! S%tbrca"v by
ap jnergasedn Twn and!or an increase in the worklng pressure in the reactlon tubes (cf
for example, EP-A 11 06 598, DE-A 10 351 269, EP-A 17 34 030, EP-A 990 636,
DE-A 10 2004 025 445). These measures allow the target product space-time vyield to
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catal yst bed corresponds essentially to the tenperature
AM 544p2 reaction gas mxture at the particular point),
the irreversible aging processes in the fixed catal yst
bed al so proceed at an increased rate and cause

accel erated deactivation of t%e fixed catalyst 30 bed.

b'e%fa'iHe% Jv%gﬁ‘r'bﬂm gkd ob KRPied. rl-ﬁﬂ?etvale trﬂlaryl us@fHe 5% process of

ro cata zed art ase 00X
P AR PRL e b Baielspiod hiliss (i AREeR g s (G icHiar 2ging
pinenessérewithin tearadmystsvvhich a:omnbeta te apiah ysecelpd dfocexane, more

rBSiEIl P rdﬁhaﬂ#ﬁént‘b@%xﬁﬁurﬁ ShligldPTOn, ?r?éﬁ;@é%a(é{‘ﬁst Bed ﬁr?ally has to

sever al ear in th e R t hout
qewch? SR s BE 257 28h R BLAa 1ot
EEéAF§H§Wé@1OMﬁéSth charged) (cf., for exanple, DE A 10
350 822, DE-A 10 2004 025 445, EP-A 17 34 030 and the
docunent
Rt oo B S asomaclE Rc REE F Bat b s ohamaively
conwphicated dihedrenese for darget pioduct psapantionlhiag tahe Infergpted for a
p%laﬁg"ﬁdl o8 QR tHd 3t bRtk hbépﬁbauéﬂ afdlikeWideSPSidbrable.
and/or an increase in the working pressure in the
reactlon t ubes (cf. for exanple, EP-A 11 06 598, DE-A
Vitnt 360 iewvisegesied prestheiue prrzeduss aviteare Delpul imaotaoas
pegsiblédridlongii@ e [IFRAfSIate Mtdditdliee bba ik tiieosliile reactor.
space-tine yleld to PF 59322 9 e retained over
prol onged operating tinmes. However, they cause the
Asqliegdymestienedothe Zbrue f5 passibledoa spstainpaxent in the case of careful
opeetibrr@drefll bpurbigyis Updératood &f BRrio0a Id MBbn bpetiingthkbalbe

b%%l@gead% ﬁ;ﬁﬁiﬁ‘ﬂie ¥§n‘t&t of ana éBB?s'ut}féto%e}‘%ﬂ %.rbh%é}t Yot b

I%F{I\{lgl.,lqﬂ iorpubgs, r%é‘?h%ﬁ’rﬁ"?ﬁé!% adfnlfqnyqn ﬁaa |q;féb¢hay@‘g and hence also
aoaraliyitirmipecfilé ohtat rgadtiars téntperatulec(oétheltamgedture opihetredation

e @%lcg&i%;e%npggﬂg@goﬂ@ﬂx Rhivet 008 S3RBALIK o Moo

"eHAN deSexchange is that it is conparatively
conplicated. The process for target product preparation

étﬁﬁi 14510816l PEGA by Pb@@'oi@‘i 18U1 ]aﬂd ) 'o@feﬁggsﬁﬁefcb&%e%dm this

costs Of cata aration are
rﬁgﬂﬁgu RfEeHBING th W%{fel}égﬁ@é)quB/éﬁt@geg@@rtpéaasapf@S@wéfd@flm gf an
opgamiestartieg coinpoimdsin ¢utiechpidie reactoesswiicse reactiop dustsEskdre of very

JRIFSHP Rdctiope lifetinme of the fixed catalyst bed in
Le tﬁg{g Eun [e reactor. 15 As already nentioned, the

above is possible to a certain extent in the case of
Acaoretingl to tipcteathingof JEaA006-14p28& theoneactionunbe nseos.dfacea should

aﬁaﬁom"?wa\’@étvehﬂ aﬁa&p'%h "léég lﬁ blet %sumw Biniform charging
Oé%rrgpq,hong% \,}I|H-|J§(% what Is poss|

i ndi vi dual reactlon
tubes, as far as p035|ble a unlforn1react|on behavi or

SRH ahféﬂp@m@hﬁ Rhaingedtha RibRTTRBE P thearld et eailysoBed is

AeyBE e tbﬁé’%ﬂf?ﬁ? LR g ol 1ol B REbE Bs )
e @p/Q53 693, d §xA12086/34599% &/ S-A @00/A5ER7 8, NQ\@QQ%ﬂ?t@les
VEB%/@$37§QA§JPJRE20@42|@52®@6 014 116 Ul and WO 03/ 059857

recommend, in this regard, performng the
het erogeneousl y catal yzed partial gas phase oxidation
Abthessameptimeribis giutte genrgrellyrajieomtesbinhetaeregenspusly gatalyeed gas

phﬁ@éliéébﬁoﬁéh@ fnifrfR0hé @Rergy demantl feduirel ®irithe boHvieihglof the
tlgF\ ggg tAs a measure for achieving this objective, preference is given to using
annular shaped catalyst bodies for the configuration of the fixed catalyst bed, since they
cause a particularly low pressure drop in the course of passage of the reaction gas
through the fixed catalyst bed (cf., for example, WO 2005/03039). A further advantage



10

15

20

25

30

35

40

According to the teaching of JP-A 2006-142288, the
Presggooon tube i nner surface should additionally have a
very | ow surface roughness in order to ensure very

uni form charging 30 of the reaction tubes with fixed
cat al yst bed. Such a very unilform charging of the

?ﬁﬁﬂlé%abé@@étai%lt I:tbdf enoﬁgg?y édn§§ﬁl; |ﬁ ?écﬁ]c)é&ﬁ:llf@@ﬂn p§thwalxs and,

O reco cune

n
A A A e AN
2002/ 136678 WD 2005/ 051532, 35 WD 03/ 076373 and JP- A

Ir@%“énri‘a@é@ﬂ&se Aéuch he a‘hﬂﬂ”ﬁr bhdRd c‘afal;}s? béfd# édhsﬂ%r@ﬂﬂ)ﬂ chtalytically

PSR WHGH e SPRIPRSIS 56 IR TR By (gpich s, fo
emarepbotmve@myngases lrtcnmorate@tctr reipforremenrsagons) 4i§ aprropriate,

sﬁS;B]h@‘éééiQaﬁths B1s8 PFAGh, 167 exBRBIoR BT, ISuckia Alaf Gediéing
ool 0 508 30h (BB BerBRTh B8 Ahl)el Ry BN

particularly | ow pressure drop in the course of passage
Hohwel/be arcﬁs%@bbrﬂﬁ aa&nmrafgngjgp bRed Eatslysts G thaliryeherdf@not fully

MRS e M 3Etipng @L%L*F%E%%cgé‘r‘r’ﬁ%?%ﬁ@ﬁwh
this aan be dnpravedbi @R Mciase insthein wah thidiaess, adisadveelege of reiptively
|dr® Wall ficknieBsd8a§ thak ﬂﬁ@%re hécoripahi@@my\elendthetiRg oPthe @ifftision

LE 1 LA 1 O Al AL oA D
h@@%@#@%ﬁ%@m%%ﬁ Sﬁ?'ﬁCtBlﬁ}f)r opriate, be d| | ut ed with

inert material (which is, for exanple, in many cases

A fégglﬁf?&{ &ttﬁéj c&ﬂ{?dfcﬁbﬁ‘mrcﬁ %QF@ it rtr‘rneaéé%%%f uﬁ&ipgort?d c?talryst rings

bégﬁ‘%'l réq‘ﬁFeQﬁﬁ‘?’qh@P ca@g@mh%ﬂn‘erpasmggwa%mndﬁ* %‘HB%QBE hand and
limitingl of tite diffukicrspathweay gytiof Hed ngactishezone dddcoeasingamaiid teength) on

tﬁﬁ‘&HPH@Jﬁde@hfF@th eaaﬁ. h%éh]eootm\égfanhﬁla%%ﬂdé(ﬂ&? i

annul ar, unsupport %t el r-genera P/
geamely. '%SP‘FW&&Q}?%P” Repred spt aE(F'ébT'P?S@;PrP ANPY@ %’@Bﬁgéata'yﬂ
boﬂleﬁ; mhichropnsist af antennulea(rmedmanicalyesartiolldriycstajie) (thtalyticzaln

tn'/ 59;}( Lﬁ%m]pﬂrﬂ)o P%%ﬁ%seg rélgf?ﬁért }eﬁ; hiﬁa‘iﬂ@ as ﬁ'ase

p@ﬁ'af' ox aaf@&fﬁwﬁ ariVp gOmRD osiiR

SR e RS atpled ot
sdﬁému5|on pathmay out of the reaction zone, which
pronot es undesired subsequent reactions and 15 hence

G KRt 1 Gl B e LS B hien Sl ©
(gareraly consstingaif abipdyticallyrinactivé Stegeent yradpic (eegl haet-fired))cadterial;
c§ﬁ§£unbldr)heﬁl rﬁ@t@ﬁaﬂfwrﬁwm@* HivilkH %esa{efeon%smeﬁ ug.ﬂ§ aRErally liquid
o ogE MBS (& e ittt ey e BReeyar Copestion). the
shapeek suppord podtvks mayraldorheadaatedowittha flmlh dwm:lled grecursor composition
opﬁb;dﬁﬁ&& gcgd1%(o§a@>harstn@9ae§wré|wm$u.d BRHASE Y trﬁé E%rﬁzﬁﬁi{]tﬁﬂtol!ﬁe

U u
Rl AR Sl BT bRUNS s oy SRR LaiRHy4H: (P8RS ple
ozcnﬁe&mndémrmqyae)tth@rmaétregtmh@ﬂ apprapeiatedn yaniatmpsppere
cbm9ﬁ§|ng/ﬁble%hapeﬁyg@npnthétcom@/camhecéﬁec&dg@ﬂferghbwsu m&firer, for

ecar{‘lglleyﬁ?l%r gfen?n th sgﬁ%co ndg%ﬁefnerpg}{ a?lshg éog%l} 8 b?&gh? else

Sty just sv@pcr kodyPygneanscf a llntndctmeb én@i erlng ﬁnely divided
@mbm abﬁ&ecdbﬁ‘tpioﬁmorﬁ berurwlmbuaéd gukeadersty preidsoPeshssition on

(s

i'E(ergls %[egﬁ %uﬁ%(%s §ﬁ%§ r%l %{]’%ﬂll%tak @% le}l R;grﬂcgﬁ 5# tﬁg liquid binder
(generally under the action of is volatilized before the annular coated catalysts are
ready to charge a reaction tube (a further thermal treatment can be effected, for
example, within the reaction tubes (for example for the purpose of removing residual



10

15

20

25

30

35

40

consisting of inert material) with finely divided
FFCc4g3pe conposition using a generally liquid 30 binder.
Alternatively (or in a mxture with finely divided
precursor conposition), the shaped support bodi es nay
al so be coated with a finely1divided precursor

FREPRE, fof SRamBlb, HRA AI005G1GABPREHAINP tRdathular shaped
sHiapart odidk sAnRISQ he SEAY kil o stsmegsionst fasly Bividee asfive. g

chinpssitiareandion fingfyotividedhprgicersonsanorasitivs. and/ or reducti ve)
thermal treatnment (if appropriate in an atnosphere 35

GRRLr S Pl o Al B Sh e T e0e BObDE B pen avieo
agtivescasnpasiion lee with fifely givisiedpredunsor compasitien, thenarprader shaped
sﬁbl;ﬂﬁgBéd lmin éﬁmé %b?ér?daffd géh’lrﬂarﬁgekﬁitedaﬁgﬁ)iﬁ%bh%i&ﬁg’ﬁwbleaylar
B aeic sihch ir B HElaRRG AR SRR ith B golton of
pegour s gulbgiancesand! then hemobvent ety becviasiized arsh if@pprapriate, a
cﬁ@ﬂp?h%ﬁdcf:t%rird;nﬂﬁ?tm@%ﬁ%@gﬁtma B@ﬁg&b:iﬂa%olé&faﬁ‘bﬁ?gen-
BP0 afrosetEe) e o, Tid R Vst HARR #hER resuitin
thip wep @rafaequeptly gisareferredindgs suppefied gempregnatad aitelysip e the
lifePatlite, HoRevérh BlelyRlill KkeQle R éncompabstdah tas esmdr® under the

Le. «W thi 4 eaction tubes (for exanple for the
ggﬁ%see o%lgaﬁéeHn%\}%IR ®fesidual PF 59322 11 bi nder [cf.,

for exanple, DE-A 102005010645])). Alternatively, the
Drsoriptions shppessses fgrppsparing @hrglaceated catalipsts wplch)apel suitablie as

ot SO bRl o Taipdel ERE) B ke GHBRAN ol ou, for
egEmelgalnthey dedrEnesih B £90 POkt EPR At 4P0PRIFEA apalinadPR
10207047 080.9, Wl 3004 108267 DELCO ROGS CLOWAEA L i DEACIO3IA 209,
[f%ﬂ‘ﬂbg Z@gl‘é'adﬁﬁ-ﬁp'i@f% 858, ERRPR3'd1! 539, DEU@@:E‘EG‘%QZ

shape %lﬂzogbort body cad 1Ln many casés al sq be
WrgrEgRARs: WErh 13048848 @erman Shplicatian 492009dP4#2.9.

DEA 1461069355 DELA 1198123 Q7 5,1 DE-ACEB:09/001c DEHA 188 08 262,

DE! ﬁpégﬁ%{l&f Ug"&bhsézﬁﬁﬁt n?irEl'-Q{A 738 9R2CEY th rprié?@%%é!{h%%ledged

.an vent can be volatilized and, |
IIBEPHEPTUNENS- 2 10 cheni cal reduction and/or ther mal
treatnment (if appropriate in a nol ecul ar oxygen-

A@ﬂahﬁd@agpg@,%@g@khagg[ @éﬂérawc;ﬁ?m& RMIRE SRRy, in the

) re | this way are .
PrenRrAlioRof gnoyiarFoptadsalalyp @tggpagruawcef@a%svnq pRiTsR) Aapwar
coated lcgtatysts. Mhédeaarelbive eoated catalybirivgeavhicht duhereninily to one

ahbkeMTH8Ir REmBAGH -s@@bubrunmtéuy@@mérfﬁatthét@ﬁ&ﬁoﬂﬂ“aﬁ¥ liquid
eneric term/"coated catal ysts". 15 ({%SCI‘I&U ons o
b&“&’b@?&?@@)’ Y35 13 ABRIK the 7Pt KAMBPstialLeaang 1n B papularsHppart body
irathe pseparatioinef asated adtalyptstis capablaeftringingreboutsiof only the bonding
of 3tk Y:8RBoBAGH A sKiped ROpSet Bodydat, t8 Bsinfited degrekOXSE the
o e EBRERS ot b Aripieh B641GE B8, ST geibo e ofriaton of duch
ado@ying s és7resipeteddo oo types: () fumd Adhemnig prirsGRd 13 targlem adhering
pRiEs, A 103 25 488, DE-A 103 60 058, DE-A 103 51 269, DE-A
103 50 822, WD 2007/009922, DE-A 100 49 873, Gernman
application 102007010422.9, DE-A 40 06 935, DE-A 198
Irlz&ewsad goheping pars3 v@annulancoatedggtahdtsi@p anpEancaater gatalyst
h8¢ the o9 QPR BIYéRter difeter KGftehPdiamater ixMRight)) B8here to

oR& tz-mgtﬁlérnt?y\'\fhgf? %ﬁ%dri}:aﬂ SFQI%S(%U%P%%WSS netsgéntiz-zlly over the entire height H.
They essentially adhere to one another resting alongside one another at the same

height (their outer surfaces adhere to one another).
In the tandem adhering pairs, two annular coated catalysts adhere to one another by
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25 An unwant ed by-product, which, though, generally

p;—.asyv‘b‘?g be avoi ded conpletely, in the preparation of
annul ar coated catalysts is the formati on of adhering

pairs of annular coated catalysts. These are two
coated catal yst rings which d@here firnmy to one

] Thei i j A |.ti .
e Sl RSB RE Bl Hr Pl ot e
tepsand atdheypeitam t e upper Ko Suwtase Sf pne Roated eatalystringiadberes on the
lawet uing sugagEosfrdnelwodied catalyisheng aétmresi{stions) of tiooldverring surface

; ' NG : o
of et cBated aRRDHify 1 uHY g vien oY 2035%% s fosle
catgfyst %Lg’eé‘ ring whicB hagdhp same gxispal diametss Fedicelfie samaiHg st
dtantetamirasthe tvaoedatet cathlgstyings whichenstitatel ity but vaose heightis 2 H.

formation of such adhering pairs is restricted to two
t andem adf]eri n

t 'Peszfo?n fused adhering pairs and b I
vg% eghe fagmation efjangem é@f‘eg@ﬁé%airﬁg" 1hsiPFepargtipy o ARgKigcoated
catabtstds eadenliglbt inafaidabienfubed adieging pasfoamnyis the fresaratian of
G eleq cafaljs exSenEA PSS ENER in lEESCR o
cylindrical shells (outer walls) essentially over the
Cavetally thehetiabdrhount M16f iheying paiendtficabted catifyst engsofoomed in the
pPepRdiRh of BRd b%u&‘&%fd&%%ﬁul@ﬂ@ddﬁ@d cathly$t8 o380 the total

el gh the|r  outer sur es adhere to. ope anot her LN,

WLV BLR SHHTIE THRG95 F 5% B HOBH ekeve NP0l Gy i
egeisMeot ©3p0res 2rptshth by weliht 30 Yrcake of carsful peapatdtian of annular
cg%tea Sgﬁgfé,is', lmn gb tn}*ir @a?ﬁen %\ﬂiﬁ Znaﬁéugmﬂedé @.e%?%{swgﬂ gfr s OLF;A: by
Wi 7 B Rl eidrs 5 2, Y BeighLiar 225 1P byl Jh s BF s,
howevéreon thevsemerbiasis, 3 fisually &f0.@0feantbirquegnthneen 0.0 Yoy
@d‘;{:@_res (sticks) on the lower ring surface of the

other coated catalyst ring. In this way, what is

effectively formed is a coated 5 catal yst super-rin
Grring te the efarereertipned eampanatively loshameuntsobathering p@'Eﬂ‘n@fg coated
chialyef s folhaiTRb @icrdéasad sighfichNse WARARUGRI theHt presdi@e in the
ol 5FT5SRABh i bL ol HHBBERDS o b pfiyrall dre e
catalyshibes indhe wackomiybes oldube bendleastopst s is essentially

unavoi dabl e, fused adhering pairs formin the
' . tially
BUENE Bhilod bortly B BoRLH BE PRI BhErcBEfBS)
comfigufasion|of BxaslGatalyat bedaiHensting tukasraf tyte burgiergaetatsaising
ahh@@sco‘a@e;d Etalydis hie: led teharasulthatpin the easy @ﬂhm.irierabkla
G ps %ﬁﬂﬁ%ﬂ“@?@géﬁ%ﬁﬁ% %ié{?%@bﬂ" B85 el Beb Hsbosed n
awgeﬁgnon yubenf agHbe Rendie Fractkesdhe hofspottsmpgiaturg ithisgeactionjube
céi bé Incleased pefseptitty P‘bére%pb:@ifﬁe. p(;é:ﬂeri:b ?f eamgleoédh@angﬁasf of coated
- at i oated catal ysts, M on the

c%ﬁéﬁ'{@gi‘@eﬁg‘?ag@%ﬁat&e‘?s 0.8% by wei ght, or :S 0.5%

by weight, or :S 0.3%by weight, 5 0.2% by wei ght, or
Ho@eler] 86 klevated diotspot temperaturalmeavsiasceletatateaging ofdhe t he

: I _

%@%ﬁ"’%@f*ﬁ?ﬁﬁ'ﬁ% daﬁgﬁf eomeR dye. e ‘%Cgﬁ*"%ﬁsgte :
leaghisaPRrarieioy sych angrsaisi dted poia REACR R Wi regard o tap desitpd
spadedtings yield of gargétorodutt imahetemigeasmslyscayalyAedazaniiae gamphase
oRbAfIdIERANESin HbE HRREIBFESRor Bn hBRlerated increase of Tun of the at
least one heat exchange medium is required, which in turn causes an additional
acceleration of the aforementioned aging process. The ultimate overail effect which
results is a reduced lifetime of the fixed catalyst bed charge of the tube bundle reactor,
which is undesired for the reasons already described.
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use of production charges of annul ar coated catal ysts
PFag93eke configuration of the fixed catalyst bed in the
reaction tubes of tube bundle reactors. 25 However,
extremely careful investigations by the applicant with
regard to the configurationldf fixed catalyst beds in

Th@%fédeﬁﬁe ?Né}ﬁes(l topfalﬁé w?)baud h@hﬁ% SA8Y &fcléatétaiﬁ%ﬂalys@ﬂﬁ%éh@r
coa a s _hay 0 res at, e
ekl SRhA NP lvine Fkesk faroh o 21 A udrtidl b ple Wotp of
theogaeiiprctampeiptire withinsthe thermal tubesearranged lify the tyegibundie reactor to
beirgpreseiative ofall Woﬂ-@ﬁg:?b@@fd'mb,%sﬁlr.eadﬁ slatedb thediaRis for the control
c . r .
oL £ %%Fﬁ"ﬁ@?%g?@é?gngeb‘_é-{“ﬁ% Shor e bpDbRhe S5l R b iacing
ohtheifixgd satalyshadhwithprenetiay gase thecgntrelaf heeampasiligs of thetraaction
ghé xedueathel settinglof the pengne T, att).el evat ed hot spot
t enperature nmeans accel erated agi ng of the 35
corresponding fixed catal yst bed charge of a reaction
In greral| we@pag@l of hecoyepiippgration: for safglytreasanp Je girpeted fihose
tsanmbl tabewhedecs i atihgagita gre[the ARSSmakdinal. \wiger thes® opdrating data
| |
ofEREEEnaEIo6nE bl bdle U YRRl B ibes anlyto @
limeed degred owingdothirrepentd o afberinggialrs oh ceated palplyeldings in the
fikeCcatalgst bell of tiecopfespdratiray thetnesl sdbes Nibishemtakxiebdsigehe effect
ttﬁﬂﬁe%f)e‘raﬁl tUES LG reat r'i‘%hdt %R%r‘é'iéb iﬁﬂg%gﬁmélrbp%%fn isepa!
accel eration of the aforefentioned agi Nng process.

The ultimte overall effect which results is a reduced
Againet thisebaskgrbhed, fiti waescarceatijedt pé thelpeesenh Bv gretionfto phwidelde

_ : . : h _
eyl I g a1 it e s e
ogtalyst test Whics i siteble forerip@ying 7 heteipasneodsin cotabzed ptial gas
ppasea dxidatian lof anl bmdiwahr&g@mpcbumdtamd whicheid coaf_imjre;,cslusimgaannular
cO4ted chi3fisEBkaili BRResd | H@viﬁﬂ@'dis@d@éntaé&%f higaeridr @Rt processes

t t hin, th |t ub d t
SRR BeHos A W5t L T apr esoncaive o al |

wor ki ng tubes forns, as already stated, the basis for
AOBIPGN & plocashad ebriniilor rBRLAN & offon rhiAnTIoM Eleast
ob¢ BeafCet et GHinlnt et Pathidhts Kinto Fiaa8R) 1P oo oe
buhdie ceactasdortthe purphse hiechaggieg thisTeagion tubeawilin e fixedheatalyst bed
Sible fop porfoririy @nételdaehadush Salalpictlpartal gBE pRist oxdalin of an
of Ml it gorioo o ich e BlSts, B Bk 1R ES! HETRR BPfiog from
thezatdeast ene prodpetion ahargsi andlor afpethe witbdw@waber kaforedhel intrgduction
oﬁﬂhr@ poRUNEARAEN M thé réeh:ﬂor@ﬂ%é,?ﬁehﬁﬂ' t indalddeflg P41 of annular

| | .

ofiteh SIRRRRICRHRE ) 1 olbaRRicR b the' S ot b bloBl b Ehefbe o
aprilan spated-Gatrjysts K at lpast paribetiom diexatyeast i9ag perductian charge and/or

fro®rthe ppaind iwigdiaivar mal tubes, this normally leads to the
effect that the overall tube bundl e reactor is not

operated in its optimal operating state. 15 Agai nst )
Advardagrauirly i asrerdance wath thginypition; befprerthe withdrawiat of the portion
fromthatt leasttame(predictien elnargé oparmvued cpated eatalybty K, clahedghggairs of
oHE ORI R oB S L Ol i
conteeh (g el poua ol Jeng Bas 6licoaked Calpived Engs VRS At
pasentnasoa g0t of the prépanaliondm el teasnhohenbriodbiction chargei grerrethoved
fri tRS aPfBASt e production charge to an extent of at least 20% by weight,
preferably to an extent of at least 30% by weight, more preferably to an extent of at least
40% by weight and most preferably to an extent of at least 50% by weight. It is even
better when, in the process according to the invention, before the withdrawal of the
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20 coated catal ysts, said process having the

di sadvant ages of the prior art processes described in
presbaoed form at worst. Accordingly, a process has been
found for introducing a portion withdrawn from at | east
one production charge of annul ar coated catal ysts K
into a reaction tube of a tuB8 25 bundle reactor for

pbABNRSHPRE &t RasChiy ;Q'baﬁbtlbh'cﬁar@@%‘FEhrﬂﬂ‘artdéQ?edVUa st K| é‘cﬁ'@nn

ta
p%i% & olag vtk SRaciin e ek aralion Bty 1588 GF RO it
(o thettotabaroountoofrediherihd pairscd wpatied estalyisbifingsepregant as a result of the

pYépaheliof R theCdt Iéa@?otﬁ@ﬁrbﬂ@éhoﬁrcﬁmget he r@hob@@ﬁ)tal%!@ent of at least
6{35 Ot()j uct.i gtn char e and/ or

t hdr awal . or
B BT of e 50 S PESly £ Shn AL a
ieash80% dy weidhd or ar extenthef i ast 909§ bp aisight,ahoramnefemably30 an extent
of 9k S 969! B Wsihht o tb ah @%nt &F dt tb%sp@@mwélgm aﬁé mid3€praferably
| east 62& uct| on charge of annul af coat ed
teay 51“9@(‘%1& WPt partly fromthe at |east one
production charge and/or fromthe portion w thdrawn.

|t/w1w seb?a@e.ufédnhatnt |§%f‘56rd$r§§15%nlﬁ\’a&$br@%e'vﬂﬂﬁ€iﬁ‘é IREntich &Iy fiter

raaloonl e S ehorBuREiin Porydh radth af Saftong PRt
charigerof apnyberi costedfcatalysts I do withdrawdtemavej adhresingipairs blecoated

c§l‘é%§ﬁ1d&fpr@§e¢iﬁ§§ Qtréélﬂl df B%p@@efuon W&%ﬂwmrém pémbﬁl based on their

Ay R3OS e Bt MR dn 36 R R By BT SorR by weignt, or
ta areextenldehicast30% by weight, or éman exdaet qfebigast 403m by waightor to an

effefit 6feE8050% b9 me'ighﬂ? cﬂtto b agfenOdrest RIaeteh | lb @ o &R

R E el ibpsf ?O‘f"?avl B S en iR 'eaa&@%% Lt
extenbsitat inasbP0% by weight. or40ep Bytemmf@ieaah%ﬁ%bwmght and most

pRITEaBIyAd i ekRnBdY 1WRYED waighBbefoRathls SfierDy int@idgedd infotthe
+a grs{[m better when, in the process according to the
r? 8n bef ore the wi t hdrawal of the PF 59322 14

portion fromthe at | east one production charge of

Irﬁﬂ'ﬁhdlpﬂt‘ i ﬁé’tbft@eﬁ@é@ly)/@dtélyiéd e Gbg Phadeddxidations, ¢eafi-ed catalyst

bgﬁ %éf:? Aﬁdl ﬂ;ﬁf eg%acﬂo ﬂjbe{}ﬁap{og-gg &gk@lﬂ tﬁ%%%ﬁ%ﬂag%sgﬁﬁaﬁg o?%qual

sigai Withdsawre thegash casg lHppdhe gt lnass Opemtl%cf@rg@@fmrtnuw coated
chfafystsp.eparation in the at |east one productl on charge,
are renoved to an extent of at |east 60% by wei ght,

or to an extent of at |east 70% by \NEI ght, preferably

Itivell g apireeiateddiatdbe fi x@a@@almmﬁwv\ﬁétf\gﬂotabmn@m oéRtregrtioptube
:a% a%@%dhyusw OMSmodBalzed phigthes GFl pluraity DR (l%Xbleléést two)
i

ﬁ‘@lﬂ?a%lé’ %Sovgltoqg elﬁé}n%%rmgﬁecf n&t bgpleQ%) gtegae%h}ﬁ;}lc
Sbﬁpﬂﬂé}a@lﬂﬂ Q@)‘eiﬁ ang\peemefdc éb?ﬂeé’dnﬁi BQF"??n@tﬁ suchjasmixtuse may
cORsstiophEleadt tR6 aRitED eRstinglishabhetypey/emieoniatrizidnaped taalyst
bé(%s aoqg\‘ 5 S&B%l tg;y? aff C#We%rrr}etrli%ﬁwa:ﬁb& %%@ﬁ%oo‘?és 4r,aeof %C%rnicrir!é)f}pe of
QBQiH?’é'S SE%R% '9%‘? Bodies, &r\ﬂlf atlersifve W@ﬁ%?@)‘”%“ﬁéﬁ"ﬁ'@uﬁa??@
gecﬁmemabbabecbcmtahwbdles ags apirgtetype afgeomeatseiiapel inert bodies, or
opétq §eé B %Uiuﬁlly)’\ﬂig R¥EbIB Yebingfic sggéé?ﬁcéﬁ\#ttb%lﬂes and at

'et@%@\mtvms i @@?ﬁéﬁﬁ%!ﬁv e bemetio shapsainerpbdES cnt of

at | east 30% by weight, or to an extent of at |east 40%

A%npgﬁé%@tm&[lalwﬁ ﬁn{l’ente&;?éas@ |P% @E%blﬁaﬁﬁgﬁgpﬁé{é‘ flﬁﬁbr%&me type of

an exte
agRylarfoatsd cata Yfé%lgtre ?‘O%t Hyaceerdanee WGP "ﬂeo'nwt@satt% H? Pesseqt:
Pbssilsle dafibguishingfeahires ofithé muturally different types S are the type of
geometry, the type of active composition, the type of the support material, etc.



10

15

20

25

30

35

40

extent of at |east 90% by weight, or to an extent of at

Presgdo295% by wei ght and nost  preferably to an extent

of 100% by wei ght, before this portion is introduced

into the 20 reaction tube. In principle, in

het er ogeneously catal yzed partdi al gas phase oxi dati ons,

I Eﬁnéiblé,%eﬁﬁ‘&%‘té/r%ﬁs foPfE e %ﬂ&rkh'apgd iHeAYRbick ?f'ﬁ{é? E;QN? the

t ube ‘may, consi st o_nf) of the rtfon, essentially of =

PaERPSE Of élil%g IRPTRHI ahiApacoatalvsi osies 1 7 Sxed Frtalvet bedigog in this

varyef pestrilttiog ithenlocdl @vgletiet ofreatiinghe @ixed calaly hed alispbyest in the

r&actibh t%ﬂe' ds thE I biF ? @H\?@uré Miglys tMBudH i:?eé#e B @nYeSﬁmaféﬁﬁl's which
edicrdpe feflg t

over the taqt of a reactiqn b may, tho , _
can elsodsrisediorg SATDIE ANRYIRD) 3haPes SupPBIthpdes i Rsgparing
copited .catalystscarst essentjally dotnotinteyvetiest thegedusdeadfitiee ggppiraseipartial
Rgafigemetri c shaped catal yst bodies or of geonetric 30
shaped catal yst bodi es and geonetric shaped inert

bodies (i.e. such a mxture may consist of at |east
Tihedattan imesains ek generadly ittsh abhen thy pesactionh gge onisttne] endeh #eeshme

ré&ttigh ﬁéﬁditi&fégfs%%nd ,te@fhr&:gﬁiﬂ%la@ti&nytﬂﬁ% %aré@d’ﬁ?& With inert shaped

shape at st bodies ,Of sin 0 . ,
sgeRRTi padies AeRhaPe eienbBerie, he copyersion pEtercreanic #giiag
cofmpoundital beyoxidized peglially ias Senoltfe oswelly i<c2 sloBped cat al yst

bodi es and a single type of geonetric shaped inert

odi es, .or 35 of | east .t types o t ual | ,
b B T oraditnais ipneli ERedt yaYes Siindi shagd giluent
biodigs fortnumergyseeeterbgencoualy (catatiized ipadial gdsaitiase gaidatiansiare, for
cXIIRPIRTpHBAS br ATPLALL qMRLIA IURS Feftsh didde (B hartiide n
9N oorium dide” QRN e, LR CRbICE o silfgles Rlchas
nzagnesideaiiisate eralurhipuinrsilisatei (e:9. C220esteatits ttom CetamTec), but also
8IS ] foF Exdthisié StABIEsS Btdtl of BaiHLAS(cf fo BRariple U3 bY06/0205978).

different types Si are the type of geonetry, the type

of active conposition, the type of the support

Imrpttirsiples gli irartshaped 5oppart bislies are glsorusepll 85 geerpeétiit shaped inert
bBBikS ForafilStifgoeohttriceHRITRE ChialysNeddRsh ih Refxkd Radiyesbdd. hey
serve the purpose of diluti'ng geonetric shaped

catal yst bodies in a fixed catalyst bed and in this

Swaly achilutiansallows thengolume-speditn adlivity oftd tredsiatalysh bed, rastaiready
stdtece do BabaLytel spedicdily ROPededUirei@ft of tRapartieMar h&lErogdeneously

t react.ion s mxyture flows through 1t) are the sane
cﬁ'@'ﬁ’éfe&g?@aﬁ?ﬁs aée%'ﬂatéﬂnso be used for the inert S_fnor
[

Geeamgyicshapad inert)bodiespad geomebictshispel! eataliysirbagiesyarinegogenized
nhRatLcbredpAdity 1o the bR Bletably YavdQnd 8ime BESHERNST dtfeast a
tthcourste of the gas phase partial oxidation.” The

SIYEf 8F°RERNMs here generally that, when the reaction gas

m xture, under the sane 10 reaction conditions, is

Te W){#@ih chdmygerEBd %iftﬁl@cfﬂ:e@ﬂs El'}abﬁwe%@%g edvedbéah takémlin order to
n - ( L
oy PER B0 oS G BEL oB0B0 1 4G onges
dEesRsinns avithi ene tyRe)diomagepesusiyavithonesanptieroigpaly, theual | y
hemdg efddifs mikied dlong Wedhentine fohgitedine isad:tmngrealacr@e omeedtalistical
' : ' Lnendt . iluent 15
JeRBE ARl Rhe paRbuLORALGBINSE T\ Voed partia
gas phase oxi dations are, for exanple, porous or
Immapptases, aredttion tibexhdese, (a séddtion tubaifillingyieitt one fixdd catalyst
[ . i , o I B
S E AT SO0 b P L AU i
ingtqlled £ne op tomphancem(is SHeGessIan) @?‘@q catalystibedi(0pgitydinal) spstions,
c8lalyanergectiong). Ialtsie case, each individual longitudinal section may be
configured uniformly over its length as has already been detailed for a reaction tube
charged uniformly over its total reaction tube length. At the transition from one
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netals for exanple stainless steel or alum num (cf.,
$ﬁpnple US 2006/ 0205978). 20 In principle, al
|ner shaped support bodies are al so useful as
geonetric shaped inert bodies for diluting geonetric
shaped catal yst bodies in a fiéxed catal yst bed. Such a

irqtn ?/@th o&g}qg%ﬁs %8%{[%‘239%& t'érﬁnr%%oe{ll 'hg% usci%gcll)eéesectlon
tb@é@n fauesdion )QCQ'EOQSH'@H} efghe pedraarmally Chmeﬁ@bf li'FtE bl Alpng an
indivien sl geaution flbe, thiagindyAttomaed tathlygidtsedaassnsomhictahav@na
b sty SHAEER, TRSH o BOHIER AR UL LS HNZRE tharge) of the

odi es ure corr
rﬁ%CtPﬁéU%ove preferably have the same geonetry or at
| east a simlar geonetry. 30 The wordi ng "honogeni zed

Kptﬁ(é gﬂéﬂ \{E@@@ﬁ}ﬁ&ﬁilre@g&f #{ g r%ﬁ! ggseﬂ?\ﬁlﬁléﬁﬂmfg{h RE q(.?e[ctlon
tgb@)@@d/qs atitheendof therrea@nmftébee e f/ @H@@alys ae%rfserqyﬂ@tly
contibded byne sbig(beH of gedpetfie shapad inert Bodies: Suehisblerinert beds are

thflEal nbt intfifed RAFRARAPOMSYFlpung &l ong the entire

ongrt udi na TOn T éaches the statistical 35
average, also in relation to the particul ar individual
Apppspriatgly franancapplication poipdot view, ib teecasbaf getr(etureddiling@f the

rg?@ﬁnftuﬂés' fﬁ%)coﬂ‘}ehg SR |ﬁtrlﬁggaigﬁ15mo¥;§ﬁ?qt}g%%d s%@l%‘g Fbllowmg the

tgpdingf REAIR ?&Oﬂ&i?g?‘ﬂ% drY"hQGF obtained Gﬁ@feh&\ﬁ‘gt'fah%ag%d(f frm
dndbeqfachagedrer suchm madoseetian ponior( Wherdarclitanlcysied beldlysts K are

&h&ﬂgéﬁté‘ g Qﬁh)%ﬁe%‘é 096\'? rFlélrQ 8§%9&¥ Eéfol%%gné Qhdy A8Sr dd&ed in

IS case, eac udi nal secti on na

355PICRReR Wit hﬁu"F‘fﬁ"H?” '”6(?/ © reRdlion dhe 35 RAI ¢fike cPrresky '”9 bed
seetion phetian. Ilmdthéowomsrfeaﬂbl auivaﬂcdmeparhhmrgddhel bed sectioy portion,

tﬁasf|e5§t%nggﬁ@ducf.&aeﬁar&@oﬁéH%Ar %8?5&‘ Cﬁ sfsh@ dréf@fa@w hon

f t
AGERIEPERF V! hRdRBIoT); RS FAbean 3@»%&8@ YL o hich have
foraeetd inithe cdunge efotsfrreparatiancamd(aze prﬁsenttthene)n af a tésglthade been

rBr‘ﬁBg?dl %tﬁeéé? BHI?ffroﬁJPii Mlpcbée }Sthﬁtli\férPHarﬂﬁr thé‘ﬁjéq‘(ﬁrgél'ﬁbrtlon |de|thdrawn
g B ez whh Hik g Smeneiic ienes budies pliRe Bl Seeir portion
te¢ msultieg Gomedenizedamixturs bf gednetedstiapedibogieg as intrhduagd)intofthe
dﬁ?@a giny AP 'p%@klﬁé’ﬁﬁﬁ obfindd tﬁfz @blirsé ¥ \é%ﬂaigrhg{]&f‘fﬂ\é reaction

I ec. rou

iR detiead e antveLbed P\%e‘Bﬂ%e\MdF%tth% reaton (0. tngther

vtdlrdes fthexipdentare atyostuctivendofiaspdriicaowitherdwn fromrat laadtehexyroduction
chalge &f%ﬁa%r &ﬁa@é@éd’tél(}s@ Rape% r'eB@tfdn tE@@bﬁétub@%Hdl@ ‘Péé%tor need

rohegiepSanyd efogles S aiel Yuten Al peraifriecs P RTogE e

roikture with othar gémmeseis shagfeddbogies it wilirbedarfprediated thatt thetasihering

Ho@%%tc'aﬁ %Isb%&émobé@onﬂ? Eﬁ@ﬂh@ mﬁtﬁdr%ﬂ:al &¥td pdrdrPRdrhYhe at least one

gene% section, follow ng the teaching of
F’B%!m KB %?I? 023249 will be obtained beforehand in
honogeni zed form 15 and be packaged as such a bed
|6 @6heranNtHeAMIingh a rYidion ALBAVET a ePadtardd Cﬁaéaabaftars@t Bedas eonfgured

ST ekt oty oy 4T ls R b e ftRSE gt pectin

of thedixer eataivst bed.he reaction tube as part of the
correspondi ng bed

This can be realized, for example, in a simple manner by virtue of the fixed catalyst bed
consisting of mutually different longitudinal sections which differ from one another
merely in that one type of annular coated catalysts K is diluted with different proportions
of only one type of shaped inert bodies. In flow direction of the reaction gas, the degree
of dilution with shaped inert bodies decreases, and the last longitudinal section of the
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section portion. In other words, for the advance
ation of the bed section portion, the at |east

one production charge of annular coated catal ysts K
(preferably in 20 accordance with the invention), once
adhering pairs of coated catalgyst rings which have
fornmed in the _course. of jts preparation and are present
Tt rapwehed it 168 drpStio it igalentl Biial ghe! raRUpr el GPtalysts
K.romit in the inventive manner, the required portion
is withdrawmn and honogeni zed with the other geonetric
shaped bodies . .of t ed secti.on portion,. _.the.
AR SRR o B e s 8P Biforstit n "W Risegton of the
reaadior gas san, mowederc ldo ibatrealizee bp Sirpa ok thgi indjvidwal larigéudinal
stearf“dﬁh sftheITlakt hixed @tﬁﬁagﬂsﬂ@éh ct:drl]'\@.itstiﬁ@idncéﬁé:_ h%ﬁs?_&nl? 2190&{7@ 8lonsnritfiar

re n .tubes wi e _desir i xed_ .c ) .
chafpo' BNl 30y die Senehitron DS LAY Alfsiert FretG kRS toicaly
baimgdessentiady thesamei, vt thaactiwueompssitions diffpoiremn ene another on the

babis b @méréﬁtt @lenftintd] 88fiboSHith, Wit AE bo0iRo tt diea@ataiftic activity of
coa

W BB PR it ¥atrTodsePirRabad SRS HPelon3F 1 relcpon oas
mjtyee- dhe vglumiseapesifia aglivity ohan itrinsicaiihemogeneers paaktudingl
s@BtioM of taliixed htlalys Db dtEdh 8RO febbtichtabe & fpAbRSinEriehsed When,

appreci ated. t the ,adhering. .podies can also.b
WS B RERRD S bR e FRci b Al (BF S EssbiPing ' Ristiodl
sattianai she reaetiondubel urdar thecwise igentical reaptine canditiqngdi.e. identical
c:fainlpbi.;iﬁ@ht ofth@rdaefien ganmixtie, idérith:aﬂo@diﬁ?i@itﬂé @ided tat@dst bed

[ r ,

ofef lradiboicas SR doniR Stlled Mhinctli of o ot carter
and igeptied dowiconditionseftlee beatgarrisr), amincraased cenersigr ef the grganic
starirgg eomipduad tebeé bxidided patiax@Bgpitse, i n a sinpl e manner
by virtue of the fixed catalyst bed consisting of
mutual Iy different |ongitudinal sections which differ
5"‘?6\9196@% stivrsemd filings efgeaction;tybasfak thg parnopg ©f BerfIRNg ar
heterdgeheo@dlptatalysed<partial@jab phask siddtiods Witk veluine-specific activity
A5 Bl o RA208H HASEY HB e
o8 Hi5EP%. {0 CRTIRIR P ORISR EBSA dad H0A8 dRE-AoTBZRREZ.
DEA9BRBRYIS! Geintarl apication 02007 (M@4PE 950221734030 iane German
agﬁlfc%tié’rftmmp'@éd?l.ﬁqw direction wll frequently consi st

y O

annul ar coated catal ysts K. A volunme-specific
ThetPresesy agfiording tr the weamra'pyfpa@@daﬁ relevanas woen wefixedcatalyst
bed irtducad info thiesaction ket comsigiasf araiujar hostedeatal\dtssto abeextent
of S04 v b 1]t ferflor LiEadnb Pl LD df UreB&40%, or to an

sections o Je fTixed catalyst 'bed consisting Tn each_
exieatofat lapshe0% e to ap&xiont efii lgast 60% oeltte @nxtent pkat leask 0%, or
te amgxtgataoiat leasts80%, dhe amexteait bfatdedst 00N br waat @dent of at least
9?%%%# Wdrbekdiof 30% of R&kggpfsse”“ ally the same, but

actlve conpositions er from one another on the
basis of a different elenental conposition, with the
Ppefendbiy_dn pbeurdarme v_dtin:the yrivieoticag tat feasty2004 b;lQeighe peaftrablg at least
45%“%& hiO ok rafdribl§ aCIBastaRe, bi‘%@ﬁtrs, §§er‘| Mofd PYéferably at least

recti, of, the reactlon S m . . The ,
8024 Qieeigpledat Eestdpe nirh & aAilar Shalee grielysts present in a
réawition Bibeaus introdgdeduatortbé reastian uba by theainféntivel poenedunest

bed charge of a reaction tube is normally increased

e Wi th continuous ar gi of the reaction tube as
AdkE R ngeatish i GRS oGS Itaffhay thecahblob Aoaed Frighss
irrt@dud_:écbintottbe geamﬁ@tube&!yéheﬂmentivémde@ate are spéaally those of a
fiﬁ&f‘@éttélyﬁrb%d(disp%s?d ﬂed“rtebg@nttﬂlée mjzﬁpﬁeme@mfm ainef%ﬁon of the
r%ace;ﬁérp Iggqn rr%@%e.ne]lr)é dtljsrp%éeé in%]e !ﬁr%?bo Aa,ogr ||n the fcl)rst étﬁf orlir%( ﬁ1e first
40%, or in the first 20% of the total fixed catalyst bed (charge} length.
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charge with reaction gas m xture and identical entrance
Fresgaopat ure of the heat carrier and identical flow
conditions of the heat carrier), an increased
conversion of the organic starting conpound to be
oxi di zed partially results. 28 Exanples of structured
fillings of reaction tubes for the purpose of

erform het er ogeneo cat al zed | al hase

S R TR e Ko R PRteTRgNaRS
chtabyzed partiat gasrphabe pridationaof organ@asarhmg(cmnmums ragd their

pRABMatce GPANRH &l tﬁb‘éﬁ%rsp%& At Faefish tub&d o@(ﬁ!b”@'b%ndie

S ER & i B PoclRn st B3l GaspaR e e

catais03a iadbe iBeentiva ma®enppl i cati on 102007019597. 6. The
process accor di ng to the invention is of particular

vance e fi xed cat t .bed inptroduced in

The sTRABRET oM oF titBactih SPs Fubmidirn 7 Gt BibBipeaasu dtavzed
padlabga%phaeaDxrdeﬁoratmarelasmn@p%bed} (vaoishingkext ent of at
| east 30% or to an extent of at Ieast 40% or to an

0
NGB, el s34 cE B o it rebridr et Rl T ysg HfiFboeneousty
cebatyend partiabgas| phase ogdatians avill nermatly, drmener be >d1% bgyeiume.
an tﬁ@stéé}n%éh@ﬂi ofdhe ?Hach&ﬁ%és inStA¥hixRfe WM b’érfrdﬁ%km to 60%

% . f " A8 ne
of g, Rriroa 0 A0 Alhoy VOB it ¢ RE DY A gt rom >
O14etesi0% hpwlwem ifegm 2 Orﬁ)tp@5,?/ ¥ @lubeyoraftorm 248575 te@Rhy

voRr@hbs fred &N 1015, By 8dl6madrifront zlzetaso% Bovahite. owing itd fis

BBl A Shydl sFOi ol cilac S N e g o

dilyang Qﬁﬁ@f hetgrageprousiveatalyzadrarial gan Phase pridatiensipkorganic

statirydoagRaned Jnd i rasaiades ngs abkhefichieeffdtt enthedatalystactivity.
annul ar coated catalysts introduced into the reaction

tube by the inventive procedure are especially those of
Ugefuhseyreesdfor hednglesulas curygrnsisauierd inhereastion gasrnpyfieixture for a
hefersdenesishneatalyred paral @as phadeoskidatioh ieludeesire purermg@edular

og‘@kuér?deﬂélt%ﬁ% ﬁﬁ%%ﬁrgr Q)@ Eﬂ%r Bilh%?{nﬁﬁ&g& oP!qeg@@} Qﬁd H?'ie%hlar

oKy3®al fi xed catal yst bed (charge) | ength. PF 59322 18
In principle, all statenments made in this docunent with

TBS %gﬁttgntg ﬁ trtberiegét%grg%ﬁ%‘pﬁ.{t )ftﬁr%tcﬂltﬁ/ezgrgar‘ﬁgr drﬁl'l@ c%ﬁ@aoﬂna?c? be
OES@F‘:?@ pagiakeunder geqergggae% Qﬂ@!ﬁ's B‘@M 'ﬂlhgﬁfﬁgﬁﬂ‘ep%s'y prtalyzed
pafiarddsqihate brisladnsdortwatieh thepbeesh atesdingto thefihyention is relevant
.@Pﬁb{cﬁéue Al %%Po&eﬂ?orfsﬁsﬁ%l %b&;%ﬁ gQQ)é@%%efﬁ‘%&rﬁ%Q?&ssed in
hifdocumenth By HP &np0%BHYIVREMEY R8N gas i nput m xture in

these het erogeneousl y catal yzed partial gas phase

F%tiu@f"hﬁg} s cﬁﬁ‘é( S'vﬁll BE BRI fo ﬂﬁ% (YRaRIES BE sk > 440 12% by

t eam cont ent of e reaction gas i nput
WPure in t hese het er ogeneousl y catal yzed partial gas
Wiendbe osactian gamisputirhiktunocomaprises theomeleeular dxeygen 6% by

sms&téremomeﬁc%%%m Msedt&a%é Bes?r@ucp%ﬂrarahdafont fe Seedd arAbunt
ofieSrL 5 e egedon (oSt s oS GBS S aEORRni by
oxidizedpartially inepim rintipledfudction &30 ibgrt ditlembrgas. §¥henr thenreaction gas
ifPuPmixPuré 24PN s ths1BBUlaxy bEPM ”siberstoit o8 B¥ount based on
the partial oxidation, it will, appropriately in accordance with the applacation, be selected
such that the composition of the reaction gas input mixture is outside the explosive
composition range.
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volume, or fromz 1 to 15% by volunme, or fromz 2 to
#Oggﬁ? volume. Oning to its conparatively el evated
specitic heat capacity, steamis generally an excell ent
inert diluent gas for heterogeneously catal yzed
partial gas phase oxidations18f organic starting

' 2nef i ci.al c
e éﬁﬁ%y%@athﬁﬁ W BB I35 Pablr el i B haf tnougn,
ae) kecwithin thearglosive sgipesition fangecasis aetmally theasenfonexample, in
tha edsaref pfeparationiod pethaleartgdsdey/frora oalylsrehndir nbphthglase.

phase oxidation include air, pure nolecular oxygen,

air depleted in nolecul ar oxygen or other m xtures of

QmiBearepingls oha VAR lendiralalyst Higjiies thepsorgrtion gfhe Atolgcyiar ggygen in
theematiicrngagasput mixturendhHd haterogéndduely @atayried pattial §asyghase
[
CHOPR A b e pRRS %ﬁggﬁﬁe“a&@% [VettBARS R PR STy
p@%@fﬂﬁﬁ&@é%& ef34chAkat s PiRALE9a mxtamiﬁ%g%@asaipﬁala! 0
okidetiomstdtbmprisesexcekemaiticulat bxy@en¢fopexammple ypad B% by volume).
het er ogeneously catal yzed partial gas phase oxi dations

i scussed in 30 this docunent), be up to 50% b olunme
The Vel e Big kb poatng BeTumIEHbS ol Besipoenesh ehangimedim
(@eferdtyly aﬁhmidb;aamxcha@a rpediumng) id 2 regctiondLbersurradheingtspeace in
SRE ALY 5 A S QTR S IBMGEL ity s
Rtk Bmngeatire Tiseasauset PYHe SeBRci of Giedaiel ongaoahet the
(preferatdy liqddtat trasterse hegd exchange mesliun, foneitoenfarpaint into the tube
bapgrﬁtr?étl%r;?ﬂ%tg :asdit bggpgorﬁ?ﬂﬁﬂutgégurﬁﬁé er]éa%\dryis RBMh zn 0 10 15°C, or
B D105 TR 220 B carferaCB Lt R R oxygen

In a superstoichionetric anmount based on the partial

TR ISRt the fixed datalysABEA QR it Gro¥nit BtaRfGIoHIdGRd W Bdloxidized
ta'e a@pl acatl og, El% 351 q%t eg] 4Ot§UCh Fc%%t tt}ﬁ the.invention will

PRGNS 995 PP e PREE) GldqHog felgvant frdcpraance Witd the,

generalilee 158 | EXPP)d%, wevalyenpokiSiTPYhr iamegny qase$3 300 | (TP)/leh.

UstiaM, His Bading Wile ebabest, bdakob hgsTromposi tion of the
reaction gas input mxture may, though, also be within

the expl osive conposition range, as is nornally the
Tha deadingsf thadwes| catalyshbed with eeastion gapineylamisturein gas phase
pﬁhiah@lida}ioﬂfﬂélggﬁdt ﬁﬁacfobﬂi@n@? With ﬁéei?aélﬂibﬁ ﬁvilﬂ?él:{ﬂehw gEae. 5

u 0 I )
RO LSTETR B 2B Fsf B S oS T Beb s 5 08B (gl o
249904 (SRl &n genegalnibe afrgersinnsrjoadingain wuehi helarageagously
cERyzBNpadal gusi phate @ﬁdéﬁﬁnswﬂu,lmlbwbb@, Bé BCRHTesAST SBOBON IS TR)/leh,
I8, .r va , r

ok SAPATSt . e RNERS of el S50 YBhi. coPpBL ol e
parialewilaintgagiphagspartialiaxidatiens feleyaniip ipseasdanceanth the invention,
typRdattg bé ars0axsIgs freGili@ntly XEDMbES, U niady 3%6day> 80 Mdi®8 and bRen
2%%§I% #@ﬁé !)r?\’s\fnélghfasggf tthg‘?emeﬁ' 29 ,-.—FEEQHEL[ o(.lglﬁ fﬁehff?(egtcatalyst

I'east "ohe heat exXxchange mnmedr um 8@re, erab é |%|
badat’ h@ﬁ@'ﬁﬁtﬁ’ﬁé ohargel ﬁ)’c)dUPWOE'ﬂ%t'OPé’H typisally bibe 78mel & Gﬂtﬂﬁj‘"y
zftanel% and igasarpiwases p@0tmalts, oxi dati ons rel evant in

accordance with the invention is typically such
Otherwise, the boundary conditions of a heterogeneously catalyzed partial gas phase
oxidation relevant in accordance with the invention will, appropriately in accordance with
the application, overall, normally be selected such that the temperature difference
between the hotspot temperature of the reaction gas mixture in the individual reaction
zones (temperature zones) of the tube bundle reactor and the particular accompanying
Twin of the temperature zone, even in long-term operation, generally does not exceed
100°C. In partial oxidations with exothermicity which is not so pronounced, this
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that the tenperature rise (caused by the exothermcity

FF 54329 partial oxidation) of the 15 (preferably |iquid)
at | east one heat exchange nedium fromits entry point
into the tube bundle reactor up to its exit point from
the tube bundle reactor, is 9%omZ 0 to 15C, or fromZ

t&n%&a&p&dlfffafe‘f'ﬁé‘ edehYn foh@ fn &é&l&cglllﬁfﬁgjt@ﬁt@g&é’ < %b@blzs 70°C,
PR preeny koot R Ae Tor &§°f I8 4 E e G oty lehek. lyen i

long-tery aperatiasés peefarally lawki dati on rel evant in accordance
with the invention will generally be Z 50 1 (STP)/Ih,

P) /1 h na
N&$B(e 1 iné oiema iyl bppioa L BIorG AP Defhalicoalsoioq puchna the
"pek-to-s@is Temperaturearsensitiyiii (nfy definitiangn Pk d106698) )@De@elty also in

I g-ferrh %ﬁ@ﬁa’h@rﬁ‘ i939°C Ul Tf'CXbluﬁ 8°C for& :Q@SAFHME ®thef factors, this

t
P2l ol Rt Th P LR TR Gl o nE, xsmange
negiaM, vigvsxhRyver the @pssz's@eermot the 81R) bunldle r@actzr soganerally not
completély homBhenebud Qdti¥olm)| BiltfthiHeh had A shigHi gFafient! he

af orenentioned | oading in such heterogeneously

catal yzed partial gas phase oxidations will, however,

Tihe externaldigmeteiE of the@onulay Srppd sHpporblodiessigoated catalysts K to

beStRdutsd infd8 rexenye tuble oM a&forddt@e@ﬂiﬂame mlveﬁta:rntls fB@ically from 4 to
0 . r [

E’%rfg %CE&Hg%yﬂﬁst% éﬁgl % Iﬁ rllg g@hgyt rJ1m Van? tlgfhswglm%?ness

iy genarallydiem 143pmmi |y be z 50 nol % frequently z 70

nol % in many cases z 80 nol % and often 90 nol % ( based

1?*, Xe Rl Sichiag @b 46 dpact e%e?@ﬁ?@ﬁ(&?ﬁ%|§Eﬁ§1‘é"&glga‘rb%4to
i AN ticKIese ot htq 3 Msaand e haighH TareddeAeMp. 2 80

rml%and in many cases Z 90 nol % 35 Otherw se, the

F%%tnu%pfrege Htér@ﬂ?yeefg Mame%ro@gﬁﬁ\ﬁmaﬁeacc@m.es of coated

parti a OXI I on relevant |

R ¥sis R & P%WE’H@H‘Q?H I Aegordanss with rth%t”éPV'anP%&'lf‘oﬁ”&QaQﬁP@etr'es(
(extedmal dibraeteppd li (cddrnalrdiaroster)ad Hi (height r8lrhiy Xfemsek 8 atrad? mm x

4RI H RS, 7R oL £ RS Al T A i 3Gt t e

hot spot t'enperature of the reaction gas m xture in the
i ndi vi dual reaction 40 zones (tenperature zones) of the
Thableictness béthe eatiteoconapuditioh eopiang appliécto the aanplanshapgd support

bol B Ingfqéw frgﬁ'l' %@o@b %é gpmo @ thll t1|92t5“8%? m,
TR s 100 OO SH RS 1 B caRes 21 %

Tibe aatalytic adtive dungpoBifiod apRIRd20 the mmﬂarashaw@d shp‘pbﬁ bediee jn the
cﬁé’@ﬂf éJéteooéé@aI%% R‘l@ﬁ@f‘e‘?&ﬂm 1eadt bhe ﬁhﬁ‘gﬁéﬁ@nk ¥xid& fFequgrQ@ at

5kone el pREr TIPS 6 g CemP R ?‘?%?OF%H‘&R'FE“H”‘ oxide
(iopexat!plemultlrsetplrcecf@ ably low. 5 Moreover, the

af orenenti oned boundary conditions are typl cally

SEHER G S i eigrii, op BN 1S aBEkher G et e cotalytically
agtiyreiide compastioni as welbagyoxygen algreecioprises at east tog futher, 5
differertleldnérits. P@ﬂ.cﬁlaaslfre&ur@ﬂlg 18k Rafantiagilyclive fditielenfdng Bxide

55406 G el b GRRL bA e b

leasby teansitiop mnettal algraentsije this peRee refergpesis, made tgéwéhraeuayomde
cBebodiflorko lméeﬁeﬁilycdtkﬂ wl@awe n{mltmlérﬁémoxndetaorrrpaguh@rns drasot

[ {
soeile pEY e IR b f%ii'ﬁﬁ F8ip el secpyiapter (o
heterogeneous mixtures of complex poly compounds of these elements In principle,
useful catalytically active multielement oxide compositions also include, however, simple
physical mixtures (for example agglomerates of finely divided element oxides) of oxides
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be introduced into a reaction tube in accordance with
pEgabpvention is typically from4 to 10 nm the

acconmpanyi ng height (length) His from2 to 10 nm and
their wall thickness 15 is generally froml1l to 4 nm
The external diameter E of s@Bth annul ar shaped support

j ' r r t: 8 e
offiEh BRriehdl AR (o BB finediBior eFenild onated oatatysts
farpreragngaPthplicerivdlde fremwemens andir aapbthglepel whicads why the
gemerig! temm &hmwelr_nemm@detcdnmﬁsmsnﬂgn ﬂﬁmd@mm_tsahtﬁﬂﬂa:l ﬂéht 0
| with the invention are the

e?@#ﬁé%ﬁ%‘f?‘%@%@?@%@%ﬁ%l di aneter) x | (internal

dianeter) x H (height)) 8 Mmx 5 Mmx 6 nm 7 mmx 4 nm
Irxa mhultitode/of eses, dhenahleas onercatalitical lpactivedmoitielgmannarides one

whidh Cbmpﬁg&ess of the active conposition coating applied
to the annul ar shaped support body is generally from

10 to 3000 or to 1000 pm preferably from10 to 500 pm
aJ r etheeshérhgnté Moy F&@6dtBH 00 pm and in many cases from

bfooﬁﬁ%gf{;}gﬂ?mog Rt alytic active conposition applied
o the ann r ed suppor odies in the case of
Ckoatheflement @Ria 'tioé‘a@éﬁéf‘ Cfy-at | east one

mul ti el ement oxide (frequently at 30 | east one netal
oxi de) or conpositions which conprise at |east one

mul tiele t oxi.de for ex e nmultinetal ide). In
Ao B e BTNt oo Boret B9 8 Esacinn ffted becorBance
with thenBvention arsthobawhicheoogtise, yasianadclive ceropasitonogleohental silver

of QRRRRI drPliar 88apil du gyKgen, also conprises at |east
two further, 35 %giaffgragrrt}t&gﬁenents. Particularly

frequently, the catalytically active nultiel enent oxide
Agempudliof pdresingpails af annutes seated icatalyisteve faimed drakbe preparation of
tHedt a«%dst l@;neebr@taﬁcﬂtoﬁ,cha@@@ aAhliXr @ated @AGYsts Wardm m@fdttéa@none
L€ n . | ase, . I renc 0]
offob BonEraTeian e SreblRoindftRly o't ﬁg&%ﬁi pighnF 28 fymanual
serting Afternatively, the remevahoan alep berundertaked &y winehbeiBing, ipmérich the

dieRnN@kightofMpbRdAN oK afitl Mdi Rihieihg Paitie expibitddiel r
el enental constituents, but rather 40 heterogeneous

m xtures of conplex poly conpounds of these el ements.
Forexampies iths entirety ©e p portioatah ther atdeast oneiprodyetiomahergs! e
cmdudgédqllrmngﬁ alidoRthicH Gsenisplyud @dnﬁtl@vmé cogtedpatalyst ring K (the

C S X e :
BB 8 SHeleR o B ST B RO pUEY HsSor). il i
sighseguentiy|blackad by anadherngrRair, bisdipweayay byan apeepaatelysdirected
gaStrdant (foroadaftbleat air getam){i.c fthe lgek @pay isnghbiitkeéd by Blowing).
Bg\i@ﬁqhé ﬂ)%k,f arftilla? 'c{%tleg %Stﬁs{gﬁk %%n ﬂﬁﬂrbte%lhgipa%n foMHtr%Puéti%n,jnto a

y thé ~generic term I el'ement” oxI de conmposi tions
produgtigndubcunent is intended to enconpass such

m xtures (agglonerates). 5 In a nultitude of cases, the

P%%'gb'gﬁﬁi%%w%“ﬁaﬁP?iﬁéha Bk BrFU! i) SRR ichy
Paits ¢fianprler eraterbrRtaly s KfRtmed indhe piepafadion phihe At legstong
pmddd:ttdnmtnal'geyoﬂanapid# cvatdd cata|ylstae{dmli,irmwevg|s e uuhdetmieedby a
sGebith gﬁr@eéé’ IPRis PHbEQLUHRScterh PeddicRfith AAiHO Bildd known as

accor e
"overs?ze Is normally essentially the adhering pairs (and any other multiple annular
coated catalysts K formed in the course of preparation of the annular coated catalysts
K), while the material passing through the screen (also known as "undersize") typically

comprises essentially the annular coated catalysts K.

When, for the annular geometry E x | x H of the coated catalyst K (E = external
diameter, | = internal diameter, H = height), the relationship H < 0.5 « E applies, the
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15 with the invention are those which conprise, as an
FFciddpe conposition, elenental silver on an oxidic
annul ar shaped support body. A renoval of adhering
pairs of annular coated catalysts K fornmed in the
preparati on of the at |east 28ne production charge of

pr ogh@tﬁf @gé‘% ﬁg}e‘Fﬂb ?!a%é Eﬁcc@{& 9,5[{2—:6 gﬂ‘?mgé r{tﬁé‘%?er?%fﬁnon Pthe
agnWiar eaate theatdl té‘fts Kis, eaccaidingdn g inkettigatios %FW%@RP&F@’V&%PGTE’”V
cmlaetutamm/mdghgxme vithsnodieustodarnt bikders lpympaned ts tHet formgationrof
sfadifing ot Bf Bledtskalth i cOR od catal ysts K and
elr adhering palrs is € ted. For exanple, the
ent| rety or a portion of the at | east one production
Agasisytistatkdreudd fordhelinveetiletremougliof adheritig pas ddomatpe as Ieast
g@'pYo&Lﬁtué}%ﬂa‘r %o H%nﬁ nafk ébétﬁ& cétgﬂrﬁts*k &Jr f8m t

efect] a
PSRRI GRS OMAS AV SLIRERSSS TorsRsBlgan o7 it e st
sbiteen Wﬂnthtryasacrmmnnr cesgOpaithip whbse soriinaoms awtine drectamgle R with
I xanple an air

R T A B e By bl owi ng)

Beyond the | ock, annul ar coated catal yst K can then be

wi t hdrawn for introducEizodhHi>n€e H, 30 production tube.

Particul arly advantageously from an application point

of view,., a renoyal of adhering pairs of annul ar coated

UL?‘&I‘”{)&th R"C’I”@P:@d' in the preparation of the at |east

one production charge of annular coated catal ysts K

w ll, however, be undegtakegn by a 35 screening process.

In this process, the screen residue which remains (al so

known as oversize") is normally essentially the

Paefaeabiyi i tpaucase ¢fthelatorgmentieped Annulanrioatesiatalyats Kcamaddsable
@é fb$b§re5nf1 i EHE With thBQiE Sl SRedt wRILE Ba$ 8érkem officet T8 within

cat al e th
@§§§ B AR G ol Wiy S e e Lo G pg e
withdhe amovigo Meonpri ses essential ly the annul ar coat ed
catal ysts K 40 Wien, for the annular geonetry E x | Xx
H of the coated catal (E = r.n ianeter, | =
i nternal dianeter, >\/—E%e ﬁ%'?sfi%&rze?gﬁkgnshl p Hs
0.5 E applies, the PF 59322 22 formation of fused
badﬁmrwlmgh@gmwgomz*coat ed catalyst rings in the
preparation of the annular coated catalysts Kis,
according to the investigations of the applicant,
general |y quantitatiX€Pyl.A25kigible wth nost
customary binders conpared to the formation of tandem

et M i e S
fawctﬁﬁ ¢ ineacgerdpagasyith meen\fﬂna@rwhe@h 2c*na5 8&. Better 2 11

pedferabiyet .05 B & midhd plefaratslip at €5 o Eadral nedt prdferadly I 1. (am-tme
portion withdrawn therefron), an advisable process for

screening is one with the aid of a screen which has
Ins principe. oth indee;case %W%Fqﬁe%%f@e% Shendinthe case Pithe sgreen

orifeesadg L e FE yortn2.56 B.hegenatal, L evighbeeteralnsth @ tharcabeof the
sbrrééﬁ'bh M EHEJ if t}% B B dMleen drifiE&LHs Bt 20 DB inMRbny cases
<15 E, requent?y < ?8 and often < 5 « E. However, this length restriction is
frequently caused by secondary features, for example an outstanding mechanical
stability of the screen, rather than by the screening action desired.

=3

In the case that, in the aforementioned cases, a screening removal of fused adhering
pairs is additionally desired, the following conditions should be satisfied for the proviso
Ma:
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15 L>CZ2H. Preferably, in the case of the
pefgpaepent i oned annul ar coated catal ysts K, an advi sabl e
process for screening is one with the aid of a screen
whi ch has screen orifices 02 within 20 whose conti nuous
outline a rectangle Rwith tB® side lengths L and C can

be inscribed wth the proviso M,

L>EZ2H>1. 75HzCz1. 25H, 25 but not with the proviso M',
L>C1.75H. Both in the case of the screen orifices O
and in the case of RHe>lsetezdboriGtbHes 02, it is 30
favorable in accordance with the invention when L z
1.05 E better z 1.1 E, preferably z 1.25 E, nore
PE?%P@V&%?y z 1.5 E and nost preferably z 1.75 E In
principle, both in the case of the screen orifices 01
and in the case of jheesqreen2prd €isaes 02, L z 2 E or
2 2.5 E In general, L will, however, both in the case
of the 35 screen orifices 01 and in the case of the

ar¢ thedfpllawing censiions shepdd sorpespord and masbe satisfies fosthg provigo M.:
frequently 5 10 E and often 5 5 E. However, this

| engh reRL el oLl on o o SEUE LY fesed Eypsgeondary

stability of the screen, rather than by the screening

afd piefdtaplgeveed. 40 In the case that, in the
af orenenti oned cases, a screening renoval of fused

adhering pairs is add| ti onal@cﬁ/ desired, the follow ng
condi tions shoul d bédSPilst Eed Hor 17h& e 128 H.M: PR
59322 23 2 E>L >E?2H>C>H 5 preferably even

Aépl%F? e|§%§>\#?ék Ebr%lcg@?\ cgrt?t ofsf?fe %tﬂ%{ g&m%@%@r‘&tﬁr%géfltﬁeﬁcreen
orzﬂsﬂﬁﬁhzmﬂme qtmilﬂw odline o é!?ﬁ:ls%?%ff efigps 92@0%% reptangie with the
sile SngthsEZdC (nShdgifidd Ringtlagef\tinis dpcunade lfrﬁqﬁérﬂ!ll}ﬂr@fﬁrs to the

o8etiE Rl trr;b%mmgéusvatmg{e d18!d3rdeR DAL OUSOAUEL i of

con nuou
therscraed BEEEBRSAPINO¥II9HE hre a rectangle with the
side lengths L and C (in sinplified | anguage, this

ltﬁﬂgyét’:’gﬂire&étﬁg ‘t‘l‘:’éﬂ‘bb?ﬁé gr@%r?or‘ifﬁe@ean%% é’éFPcSﬁﬂ'cE cﬂ%é{) #ough,

t I nuous out creen or
alsg o8 RBalagatesholey @s Shewn By way /T S’FEI”FFP'%QV '9“"5@ shown by

figure 1. It will be appreciated that both a screen

T@é béérﬁ&,’f’&f <aeA gﬁ‘ eﬁﬁg%e hold Jérﬁ@%@gmw of thE Mé%%b nt r%&tﬁﬁ’gle with
ong@ng Cina S|mp|e manner by v%tue o¥the rectangng sides thh the

Iength C each being replaced by a semicircle with the diameter C (the hole width), the
semicircular curve pointing outward from the rectangular area. A comparatively general
form of a possible screen orifice (or its outline) which is suitable in accordance with the
invention in the sense described above is shown by way of example by figure 3. Of
course, another possible screen orifice (or its outline (both expressions are, as already
stated, used in an equivalent manner in this document)) suitable in accordance with the
invention in the sense described above is a parallelogram, as shown by way of example
in figure 4. In addition, another useful outline of a screen orifice suitable in accordance
with the invention in the sense described above is one which derives from a rectangular
outline by virtue of all or at least some of the corners of the rectangle having been
rounded off.

When, for the annular geometry E x | x H of the annular coated catalyst K, the
relationships E 2 H > 0.5 « E apply, the formation of fused adhering pairs of coated
catalyst rings in the preparation of annular coated catalysts K, according to the
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The geonetry of such an el ongated hol e derives from
pﬁ?:%gf the relevant rectangle with the side lengths L
an in a sinple manner by virtue of the rectangle
sides with the Iength C each being replaced by a
semcircle with the di arreter24: (the hole wdth), the

b Ahe SHENEEP BLOT A CEYRL S Ak ncreasing HYE
rﬁt@s@?mf‘é"@c@b@ﬁ bisydef P%g)( or its outline) which is
suitable in accordance with the invention in the sense

A%Sﬁﬁgf ﬂhg Q&BMﬁq asreasm%n%%fd H\%Xeé%ffopt)ﬁar@eﬁtl\@’remog{allrcﬁ aaherlng

Pais frPrﬁéhE( B“d??ﬁt@% P&CE’PMC%?QE C°<§§r of) the 389'0"&'@9'@&’” therefom)
of sucﬂnr(abqamemioaed) anmoize codtad chialysdaCisreprbegssSon scedening with the
aﬁﬁ&%r%%mw ?stl Qﬁeed SrieBL @%ﬂa@\lﬂ@ X %8@%1[0@@58{ |h€§q%q5tangle

ram as ¢ wa exa

R with thgerde 'ﬂ"gth%'—éaé ¢arbe inpstogd withdks BrovisSaMs; ne of a
screen orifice suitable in accordance wth the
invention in the sepsepdesqr @gdqabove is one which
derives froma rectangul ar outline by virtue of all or
at |l east sone of the corners of the rectangle having
bberet withdlepresdiso™Ms*, 40 When, for the annul ar geonetry E
x I x H of the annul ar coated catal yst K, the

relati onships E z 8 E apply, the formation of
fused adhering pai r§?o ot ed catal yst rings in the
preparation of annular coated catal ysts K, according to

Iﬁ e dBEe 8B AfctémehtidrRa lanadiht éHh‘iecPéatélEﬁs WE'rééb?fﬂhended process

R RS L PR B 58 ok Eshal et rces
Oh anithigr whase , continussie wotine edeqztangieﬁmﬂothetswe lemgtlsk Bo@ C can be

insenma@litttheppb\dd Mg 5 pairs fromthe at |east one
production charge (or fromthe portion w thdrawn

therefron) of such (aforenentioned) annul ar coated
catal ysts K is a pr@de3s ¥br<adreemithg with the aid of
a screen which has screen orifices 03 within whose

bﬁtonhgnﬁq@e %r%gél er a rectangle R wth the side |engths

scribed with the proviso M3, 10
L>E<2H>C>H, but not with the proviso M3. LZCZ2H. 15
In the case of the aforemeAti oned annul ar coat ed
catalysts K, a recommended process is preferably a
N{%agcess for screening with the aid of a screen which

preferalin, aracping@nded progeshintheprsscof dmeforamrntioned anmuar
cOatb@ehaslsK B a\/y%rbbes*sh@r SorébhineniE he did eMfsdrediPRhiBie has screen
r

oS e DA il o s e LA oL agac
C@féb%ifﬁéﬁ'h?é’dmﬂ?@@@é,@'ﬁod\ﬂt he case of the aforenentioned
annul ar coated catalysts Kis a process for screening

with the aid of a seneen waichyhas .5¢reen
but not with the proviso Ms*,
L=2Cz2H.
Preferably in accordance with the invention, the rectangles R to be inscribed into the
screen orifices Os, O4 or Os are its special form of a square where L = C. The latter is

found to be beneficial especially for the screen throughput.

Appropriately from an application point of view, the continuous outlines of the screen
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orifices Os within whose continuous outline a rectangle
FR 593k the side lengths L and C 30 can be inscribed
with the proviso M5, 2 H>L >E<2H>C>H but
not with the proviso Mb*, 35 L2, CZ2H. Preferably in
accordance with the inventiod5 the rect angles Rto be

o'nﬂéé%r(‘JP@J ahHU?, atré‘Slso SEEIRE Re@indid GRS tl‘%%nd@l@nﬁﬁéus Qraree

uare l[atter is
(OrgTer i i° Erectal B A Sl WIEL SE) y for the screen
throughput. Appropriately froman application point of

It\/\hlﬁ?% abﬁr%ci%%tthé‘tthpétﬁeé?ﬂéﬂlﬂcéﬁ R0, @sﬁ%ﬁﬁéb B’é:aﬁ’%%ﬁ at@ﬁ hole

(Bigh oy o taty B Refterrh 8 B ARy iRy et € befldpgioft i
possible &g saceamhetiine, lor a rejtangle ofuwhoseneoragrpak or atleastishane have
beEh ERimded bffi ce 03 or 04 or 05 may al so be an el ongated

hole 5 (which may al so be derived here froma square).

O course, a parallelogramis also possible as such an
I prindiple, a sareen todetused lireacsordeice avith dhenisiventipnmay, fefexample,
he@&a tpm?mgeomf@entt@@és df@uren Grifdds. qdﬁﬁltbﬁrlh RekdSncedwith the

en (0] e use C e_l.nve
VBRI, Aot B Je STl SR g Iyl PR s i ocess
aseording ttbthefln\@élﬁorpwdls hewever rhaxe dot mareckanithree tand generally not
MO &ni tA, diffkshe ANtyBEREFESHaeni ofifi esCwhiBiR BatRs fihk invieRBve profile of

AU EREPRIVeR, RH Gy 4355 thBe AR 0EG38n (FRE AL Bk Sabil® witn
thesifeersion yilh Goweyesr Baveraty envotyPeof inersive sexpgBSriftesscr een
orifices which satisfy the inventive profile of

TrhS%Hr{ %FF%%[; is u¥8& i tR%roto'cﬁMlaﬁtL Jg}eﬁo%@l&&@g@ﬁ%'t&m Soreen plate”.

sCreen I n-accor ) i nventi
Qiherwisepthgderst | scr@&@e% SR date'yip ased injthis @ﬁsmm@nté@ff@ewnse of
thoy ddfinitiea .giv“éhm EPrAM '726 Beal‘ri'cdlmnnlsadeé. #8 tdvs docunent
synonym)usl y vvlth the term"screen plate” O herw se,

the term’ %creen or "screen plate" is used in this

InyelbghwATds; the sHees ite may. fof pxamapie. e ¢anbaurgd pa s grid CEIQ”ll? asa
périgrated3ir8idtied sbeetrfine. 3sla shest with ponchéd, 128erkd, vedtbrecut or milled

s%@ﬂ%nﬂéeg?ms & gf"fé@ljl ﬁatbﬁc gﬁéfonsfs of Wi &ven k?gq tﬁe)%'fé eet@@vires

pertorated or sl

may ke r H%d ar @'ﬁ@@‘? "W th punched | asered, water-cut or
inmpriiriofpde, ferca sce@ering priocess) acsordiry) 1@ tise meemncfnabsefm sciden plate

vERAht §Fef‘al§g cftﬁ%- é@Pézé‘gn”qlétQerSfén}ﬁléd ﬁw%fﬂ\ésréﬁjzm sTR¥NRR-No.
149B0S 450 koA T SIh CEemng-TTeEht 5%4?9%3#%32 eai# W epz

wiltlve apyireciatee thadt #tds alay posditse teuses éor amcmemlnwroeeﬂssaocording to

tﬁ@ﬁ éﬁﬁ élﬂs nbpﬁét@é beia F@QIE'BEE “(h?ésé%%,\%%%& Wilioe :

%@bﬁ &cgdﬁaa c%‘?hm'%eetég 9\3, Yated that it is al soge

possible to use, for a screening process according to
Grfds of Bl‘ﬂfe@ta'nﬁ Reregh |fab°rFE;§ ‘?l%ih Bh&ire %aﬁ%h@fl{/ ﬁ@h'sﬁec@b §R6&h outputs
rgl&gﬂwl I'afa @gﬁgﬁic?c&;@@gﬁ smta%le espemally%he case of sgr%gnAblates%avmg
only one inventive type of rectangular screen orifice. An exemplary illustrative depiction
of such a screen fabric is shown by figure 5 of this document.

An exemplary illustrative depiction of such a grid or grille is shown by figure 6 of this
document.

Any screen orifices suitable in accordance with the invention (or outlines of screen
orifices) can be realized in a simple manner in perforated or slotted sheets. However,
perforated or slotted sheets advantageous in accordance with the invention are
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Gids or grilles and screen fabrics (both ensure
pPaggapgul arly high specific screen outputs in kg/n8 h
at high efficacy) are suitable especially in the case
of screen plates having onIy one inventive type of
rectangul ar screen orifice. exenplary illustrative

gﬁe‘&éﬂ ke vﬁﬁ%rpﬁavg%ﬁ}/ &&95@8“9&% IIé?r o?sﬂb‘?%cpéén orifice (or
ol HEraHD o5ra Sieen SIToh (ol NG H4rps hevﬂé%auﬁ%gat@paereesfem

of this docunment. 40 Any screen orifices suitable in

VAR R :ga@(giﬂ“arw édbaﬁtageqteg%@e { Yot lbd BHEIbAG ok i8 HARRE rolative

AEILIoT BLSGPeLHE SR SCoMRRAR T3degloR sposible in

vistueliy &ty mMsthvﬁtetsdxgmdeeeWhambﬁMee of rebtanpgar (or
shLEBfS)”édr@éh ctifee BFa 58%%3 oﬁﬁ’cfe rﬁélbb{ attigﬁ&e ‘éﬁéﬁé“u&é?m Pelative

afrgpdentalts ITEFof RLinE SIHER SheptderiBe AGFos pagTad togye rvRaton are
esm%wtbe matularhsgof&et e¢ree|rg atifed dn@ngers haipeecordiNged figere 7, the
[dpbfh 'o?f%é%e?é@ﬁ%?ﬁ’é@ﬁﬁé’@eﬂwtac&%ﬁ E@ﬁgﬁﬂ b 8RR Ry

| at
perflplf?'?fiséefe&ﬁfe?arb e R P T A eﬁ%tﬁﬁﬁtmagnong
ofhesn), Heesdreen erifice aerbhgeraent imstranght lingthaccordirg ol figures® and 10,
oﬁfl@n%bn@-ﬁﬁe Qd?Eé/n SHiRe la¥BRg&therits %E@?&H 6 figuPE 11 SA FeHsBA for 3

reen 0 re V|n an el on
e StiaRiaoe t Seltpe Sael |93€aﬁé?>m§f&£me Repi A o gase
oéwrodu@ e@wilehastandaire tase ppenede biockagefdhe gereen ofifices by stuck
phifi¥REL THE aiBgen@fdl9 Gbdd b Yi ghEEmeuﬁauﬁ&él ¥taBfiifyset screen
orifice arrangenment according to figure 7, the 10
over | appi ng of fset screen orifice arrangenment according
Otheryisguperfopatedshest screepe fand sietiedisbaetacraeng) sditabledal apgprdance
watk € il agHEion \ohh Be CBSfigursbad dexaribédin DINamons, of stability
anong others)), the screen orifice arrangenent in
stralght | ines according to figures 9 and 10, or

Typied isbeet thicknesses ¢ efpesfarated ehegl saiegasréatisiotiad @beensrsgeetné)
uAbB rneao&ardaﬁcé WS e if@intien afelfdni @to BdNMANSraELalsl frémot foeTimm,

m%Pee@Ieiegé ¥rfrg h:}e% can be cleaned nore easily in the

8% t ches and are |ess prone to
bl ockage of the screen orifices by stuck particles.

TH& eyeraéé‘reergeeerFadtHe/totaw@os% JHCHBRL) 4res bRAl Séerbdriiebd piasent in

St B S S i o

thednvantion yilly base&lsordég dotalasea phihpislotied ghget speemypiate.dypically be
frémeret to 15094 AASaBIy FBnP20 REBTR BAd Atbrs PRPdrabIg FroRNSD 10T0%.
slotted sheet scr eens) usabl e in accordance with the
invention are from1l to 5 preferably from1l to 3
Arsfipet With @ongatedheles suitblern acwdaﬁcﬁrwﬂmse Tyentigrela sstacadate
with eRnlatet helek @Udbld rnfab%Srd%ﬁ@é Wit &e)inagnian)okithainlitualy efeat

eBﬁ%%tF&ﬁgleﬁ t?o%'lhg ? ln?ég} ﬁg e%‘r(ﬁgfeéﬁﬂeetﬁg f(ﬁllo% ﬁ)coﬂﬁguratlon

¥ A& vOora n accor
vafiants: t he |nvent|on vv|II based on the total area of
the slotted sheet screen plate, typically be from 10
to 60% preferably from20 to 50% and nore preferably
from30 to 50% 30 A sheet with el ongated hol es
suitable in accordance with the invention (a screen
plate wth elongated holes suitable in accordance with
the invention) with nutually offset elongated holes
according to figure 7 may, for exanple, have the
foll owi ng configuration
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variants: PF 59322 27 Hole width C Length L Distance a
F?%g?gce bdF(m (m (m) (mMm (M) (%% 1.0 19 3.0
519.8 1.6 18.4 2.4 5.0 1.0 31.4 2.0 18 10 4.5
1.25 13.3 2.5 17.53.55.01.032.4 4.06.07.04.0
2.0 23.7 5.0 20.0 4.05.0 2290 45 5.0 15.0 3.0 5.0 2.0
47 5.0 15.0 4.0 5.0 2.0 42 8.0 17.0 8.0 11 2.0 32
10.0 22 Q 0.8.02 047 Usefuy are
Heleesdthl G y slte@ethl(for Rigtampe @ D Nstencebi al € 1. 4541 oF
@n,ﬁgn and @1@5 st eeI(n(rﬁ)} N nat e(rmrﬁ} 1. 003§hm§ccord (%3)
o DENTEN$0025 or DI f\\t',, N—10088F $Q 5—AsCT i%erl Wt 19.8
‘Léa_n_gaj_ed_\?\uj es suitab Ln_acc ance W the :
lvention witd?4 overl appi ng of fs20 el ongal &8 hol es | 31.4
g@cordl ng to1g‘| gure _8 y, for e4<§n'pl e, hayg5t he 13.3
H-owng—Cco;] gutr-aton-vartant Hote—wtitth—Cteng
’st ance a l7ls. ance b 5F(mT) $‘nch (mm) () 5/8-5‘
400 9 2.0 4.®01 24 2, M010.5 3.p45.5 1 27|22.0 18.0]| 330
TR TR LI 3 B Lo
LU LN %ZEA YA %1 muAT T T T oI COoT (U L= S wp wy | T UT Lol\ullr.l
PPN material 4. 4541 6391, 4571)[ 5Pn the ch38 of annufihr
soated catalimts K of 4goonetry B | X HE29 mMm x 4 amn
3 mm suirigbie scr s for a NMVENtT VE
érgr eepi ng f ﬂgf ndhn fal nnl rs 1 coated zaot al \/cf 32
198gs 15 ar®Ofor Taﬁr@l e, scre®fs with ePéngated |47

hol es of the type descrl bed above (especially with an

oo FARRERGCs Yy ez and

Sdfanieeb(DINenatenal HA03Fhrcosrdingie N 18025eenRBEN “boss- 1).

CBUGE AL Lo S

el ongated h

Atps%'r&tn WI?h I8r§ aYéoe

SUCCGSS

oles is,

I e

orifi

Ol'-ﬁ%(g

appropriately froman application

I?%Ies SI.ﬁtagw in %ggoraé}?ce% fhttﬁg %%eptlg?\e\kl\w en

oyestapPing Affael elqmgaéeq @I%ﬁ@ﬁm@bm@ugp %n@srnﬁsﬁ exameplediye the
followirgtodfimationiariantst hi s

Hole width C Length L Distancea | Distanceb |d F

(mm) (mm) (mm) (mm) (mm) (%)
1.0 9 2.0 4.0 1 24
20 10.5 3.0 55 1 27
20 18.0 3.0 5.0 1 31
4.0 18.0 3.0 5.0 1 44
8.0 17.0 8.0 11 1 32

A useful material is especially steel (for example DIN materials 1.4541 or 1.4571).

In the case of annular coated catalysts K of geometry E x| x H=7 mm x 4 mm x 3 mm,
suitable screens for an inventive screening-off of adhering pairs of coated catalyst rings
are, for example, screens with elongated holes of the type described above (especialiy
with an overlapping offset screen orifice arrangement) with C = 5.50 mm and L = 14.1
mm.

The sheet thickness may, for example, be 2.2 mm.

The bridge width a between elongated holes is, appropriately from an application point
of view, 4.0 mm, and the distance b between two successive elongated holes on a
common longitudinal line is advantageously 5.0 mm. The open screen area F is in this
case 36.5%.
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case 36.5% PF 59322 28 1In the perfornmance of an
PERY@bi ve screening-off, the material being screened is
transported through a screen plate suitable in
accordance with the invention, advantageously in
accordance with the inventio8parallel to the

f j X I on : ' ' SCI :
Bl RrhaRie &b Ierbl roe g df the ol Bep g sFEBrec s
teppertrddhmupl agcrmendyiye suitabioinaseordaneawitly the invaatignr een
dalvadtageoustyin bbidrdaticeadth the invenieppdraiRd toothe préféentisl iection L

e . . el , .
e e e B T T
ipaihe peefiegUp the Screfihiée fielspreesRirielwithiis diechion pfi appligation.
the screen orifices is, appropriately from an
VRSN fh‘é%{:te%ﬁ gﬁ%{?%] ﬂg?(ooi% a\él:gﬁﬁ'ﬁnéeo\}dmﬁg irﬂfefntiorgée% pérfb‘?att]-:&) sheet with
screen plate_thickness, the ¢ross section of a Sscreen
RyPehgcserean orifieat the punched bk i genegalydemayeq anditheoyiine of the
sordehi atificepain edprdpyriatehs fram aprapbhctiop psisbglview,assnded off. Over the

| . ¥ . , .

SEAEh it CHRERS REroBt BB of ke offe £ RGN ccbontialy
cPRstaRY i tB@ erifice-gengeally hps P copstAR RASPRE ST a8FIBR . When the
punehrestmurt ischot Fenavgl, it hermedy peintsiim tte difecionr efdhe sgeen passage.
process according to the invention through a circul ar,

el l.iptical and/ linear i brating motign of the ,

13 pripsple e materiah beipg serepnpd canbe fraepared Miauahibe seser ina
saeningipneress acedrding oy thetinention thrd:ugh_pmsiﬂ:iulzir,eeliptical and/or linear
vilratiHg mRbtont & theSEeradd plate FSﬂtl\_igg)uﬁ?c%%! fofa sﬁ%ﬁmﬁ%?&c%gs according

fqr €xanple,. in em -l ng. - h. 1984) No. 12 )
to 8 (USTOBN. 1t IS hReSba R Piae aies alhrsning eaiesdtorhnended,
f@raxadipteg énCherd.-lagweeahu 6§ (1584) blent2, an 895k ¥Fhiand also in Sieben
uNE@rir%Hdiﬁést cE%n@n F@Puﬂalﬁgé‘ﬁ ah(?Aﬁlﬂé’nodﬁg][Scr\ré\'éhﬁh’r;]d/gﬁe?ﬁ’@gl\dsachines,
PR RB A AP Ul Mo i, Sh iy PASE M el 055 Sreening
poscesh eceaiding dethie inkestigharedbe seriebritlg machines ablbemeultideck design
debcribed i B2 ldbcufmBntd ELAGS 0811l HPEA A08dEbl &I DE 284 3138R S#hd

descri bed i.n  Auf bereit.u § ' 2 {2001 oy Al e
58 {esBin B AQHRETE R AT £4 (00005 7 B304 28 B s
Aufbeseitymgsieshnilo4 8 920002 Ho A7, (page 32610 828.eeni ng nmachi nes
suitable for perform ng a process according to the

i nvention i s at. .of the planar screens in which.the

A GPP bl sind MBbnifes B0l 08 oBRlnE Aot e el e
imentien isdhatohthe planai sciegasain whiclttheguatarial heingssresned lsides as a
nSdtof fHatdriahBeifg s&eEneddihatiRkar diticliBE Mbfién 6n MRl sthdendfHé screen

[ chli agal nst . se earin 1
AR e el PP ab e S5 B Rdel R norigd e met
of gatafiel heing s¢repnash ¥¥hat s attyantageeys is theuvary lpvnkackepixing, which
LROMBTHR adfddeetise effeg. vi brating notion of the screen
surface in the case of planar screens is effected in
their screen plane. The vibrating notion may have a i
Tiheyisating:maotignaef thepgeresn surfasainine sase pi Rlanagsicreens {sgifected in
their siregrasigne. Mok eibteating rmctiomamiay havea lineaego apd &opor circular profile
(AR st E‘él.‘.esferf%gﬂée s ladenE &l iRE IS IarkR Shratidg s%%ﬁ’.rlﬁ HRErmer
I'n conveyl hg direction or transverse to It. ymetric
c33% dl G@ANrPeskd In FoRvsing direction or fraBgersA ortafsHgMRBiciaskelpration
ircthe\oage pblingiar eibtatiog motive in comveying dissstionf even i thel casa bhh
TRREGRA o, i BRI oh gl of BRIAREH oMo Wereanea.
of fers the advantage of constantly maintaining optimal
The circular vibration offers the advantage of constantly maintaining optimal

acceleration. It will be appreciated that it is also possible to employ a combination of
linear and circular vibrators in the process according to the invention.
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acceleration. It will be appreciated that it is also
prEggepl e to enpl oy a conbination of |inear and
circular vibrators in the process according to the
invention. PF 59322 29 1In circular vibrators, the

hori zontal circulating notioR% s frequently generated
through a geared notor. In linear vibrators, the whole

f
R TEE yordr, s oot b iAot a?fgqv?rﬂ'gaﬂe"ﬁ%?q%%rwh a
geaned motort it linepr gbiatdral the sbdlernssandrame (e whichitihg sareersplate is
nHﬁﬁ{aIIIQQquﬁéTEélﬁB/rQﬂiy rﬂbnrh@da) |§\ﬁséthnt@ m%hmaﬁ@i bPE:ontﬂaﬂSthtbﬂﬁd

RERSTRe R spe il VEcgBR a8 shPEhed Sihel WG Bhebls gt
inchiead seeeen platei ndhe casedf a Inehq@ri@n@eomlate Bhexmataiial k¢ing i ve
s&r@enéch %y YR a&i@bﬁatellﬁbllﬁé@m&mﬁﬂﬁﬁ of/\ﬂhb IblamelA L bRioh Gelative to

e Ry aitn' ErPale P ABR B S, ST Undgraend

smtd;tﬁﬂe@s{ydowrd 1hemnatasf inslinatiphangy, ér @xpegle; he from -3° to 25°.
Feshe GF (pTCRe Preférrddia dcBordanceonith Hheiitvabltien. ISuitalsie @ dejdedance
W b 0o el i AR redr ER RULRA BB in
ReeschgigPelMas¥r eeni ng machi nes are general ly pr ef erred
R@&@hgﬂl@rt&ﬁﬂe@ﬁrﬁgemlsmﬁw arargenenaugemelfemadm\/@ﬂ FIunG GEReNAS g an

mQrBﬁﬁ\i% nd 29%5 s!:n%e{'uhg o%@l%‘t:ior?fln ﬁlﬂe 8 of ﬂ{eggl rjlc%me@&fe@(é%LIQF screen
Pla&iﬁt%ﬁ gﬁWOQPC%%'P@e%"WeCWﬂQ%& %%%Ué@rpe for an

i nventive screen renoval, an arrangemsnt of screen

Aabﬁ'tﬁ%g%@ f]pPQn nQ/@nﬁUe s%%étnr}@ o\z§| SRl ?Ng[%gnen‘?ﬁf éc?een plates one

A case o screen
onﬁ%@f@g s 'StefT@P'?dﬂ ?8@&95@@%@%@%@?&% 'Wtciaé‘ﬁ@ﬁthezo
streenihg smachines ofaipprrmnmd@kdbglgn alreaxtyonetdionedwi t h t he

i nvention, the adhering pairs of coated catalyst ri ngs

(and any other nmul ti pl e coat dcatal st rin
"t‘ﬁ@ G336 ARPIORIAtRN ECcCordgRce Eﬁ%%d"‘!ﬂ” PR kg a%"a%”tnﬂ)Pa%O coated
catalysenngsd sndiarsy wmehnulhplelmppkedrvamwss::mg&)mll rhtbe dreentiveadmanner,

b@?@ﬁ%dcﬁtl@ésYE rtlx% Qgéreén L@Wth‘?ﬁé% érﬁ‘ﬂsysc‘i‘ééﬁ 4R deS|red

const i tuent er scre%?% nEa]
coRje ﬁ%ta%’arﬂ’@& f*%ff“”r‘% °°’15Ht”86‘ﬁt matg %é@&‘g
streenmaedtonfipared ta the coatpe x:aiaisjst srugsééareplratoatrast pdmsed threegh from
tH@ GHpRrhGdt %W‘eeh téfd’ the %cr%bfg!a@@ﬁelﬁ@ﬂts §Qben GHREP hr%y

emr'éggepoqﬂ@g é]ﬁ@g% Radhidndit s a?5§2§iéﬂa59§9"ﬂ9wed

sughthst tke toated lchtalystmrmrK foermithies screem eesgue r(Siezwprsinedl andththe
fihdip Bividedic }Shﬁ%’erﬁé’&ﬁhé =P b&hg sEReREd Bih &e r'%teﬁgl which

he

h t
p3SSes dhopath e et PBuieizel ethaiie ) T Beipae i ni o
USEA lﬂ$4_¢017| land®f EPakd 726358Pwith lega6BE&n atinutar cegled datiatystik with

t@ﬁé&nﬁt 01 8¢ witH @hlemwsts mht 3] z H Bﬁd AR IRL diM oEotstalnmg fHe

Bt el RSk e iz e, Pt 07 1R B grtiogs.of the
s¢reen platg t@dnepmﬁweé spgT thahlbeis certinwous patlineckasin epple case at

le36f 2R5tialght-Pnd SediensWRIth 8ty @sbosits bnd Bidthdriiardistance C* over at

Ie%?ﬂg enlﬁr%{ﬁl Elt(esecfpaggf‘el V\ﬂe? ﬁf&re@%%‘é%ﬁéltq?’tﬁe gﬁfe%ﬁ% n%ﬂ%:L* and C*,
with the lérpglﬁtatr@ée@h RAraliel e, rurnirg theptigh|asrytlinepoint Pdging @p the
oOtfRiebl @bcréerdsﬁfc@f todthé mbadli@blerewah@e shte vﬁ!hdﬁe kigBddrigth C* does

St[}m\{% nymhg{J éﬂﬁxﬂ l?ﬁt ehgut wﬁgsrg t‘li gg{gﬁ% rLe Otiine point P is

> C*and, at the same time, the relations L* >Ez2H> -1)/2 are sat:sf ed.

In the case of a successive arrangement of screen plates, both round screens and
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outline of a screen orifice, to the theoretical
Presgzangl e side with the side | ength C* does not have
any further point lying on the outline whose distance
fromthe outline point Pis 40 > C' and, at the sane
tlrre the relations L' > E z3® > C z (EI)/2 are

idr%?reehé‘ ci Se E?@oe TRE v%re?thﬁé‘ﬁﬁ%h!l? Bn%"férﬁl'ﬂ réH such

at es round screens, an 93
nyfesidie @éﬂ@ae%ﬁa%?etr%ea edrigdh %Pﬁfﬂéleﬂhé ‘ﬁ%f‘?”&ﬂ screen
or&ﬂﬁmgﬂﬂrawbmwemhﬂs@ungdﬂ&muh that the screen residue

is in each case transported to the periphery of the

und screen I rectangul ar screen di schar ged
1 Rgress 8 i nysiive S8 of Pt ing ke oL 0e Tyceek dengmgready
andrelsath & Mdgenken Bizet® with allvatdagegusipbeeathjoyedddr essed, a
Mogensen Sizer(r) will advantageously be enpl oyed. The

th 0534"
TP S 2RI G -l DR OeT o P Ui Y an
lnvaohuerremobaln on ai0d7 1Deachioexilkins! 987) consistsanftat temet two normally
dﬁféfémy ||db||néoosdi|éérf @édﬁgwﬁbh' dré bfrﬁﬁ&&&{moﬁﬁﬁﬁom@* \f:ﬂth screen

offsesBeeiing oo i P UBMARLALPelPy and IGiFeang o HEp oL Erigion T e

harizgntal). &f génesali thatangle of inslination ihivrthe cangelfiom § ko YEnEerdhe
rﬁv@ﬁh@\ﬁh@lré?ﬁerlté‘ Ghd O d)f‘meéeﬁs%ntSl”‘z%r WA 3Ro fsér%@h ae&K% i$Bpically

sfiight The KPR e o S HeEPoR SecphitistRyine Ly BrtNErERBYal of
atheringmaie apd thentereamdenkivdich fabawsbelow draniremee the@nnular
chateg &hﬂa%tsﬂefi‘@mahor@ffné dﬂ‘iﬁé@lrddﬁgtltpahtﬁ Sf B GndtBal BEIG@Breened

g %égﬁ'ﬁbgglzk é%l?s\gabp Fen??ﬁllﬂé‘ta’gﬁ) éFthE%%{f%Hrbltgt&g (screen

ligiogst ihﬁl'jéﬁf@” &f 'ﬁ‘ielf‘react‘rﬁtee‘iqféﬁn Qi %Ofsﬁﬁ'@@'i?é §izeqtheseforen
compartdae flatGatsee, thy stieen difidesrcantbel sapslcte"damm@ c@ﬁpérh&vely

[ - : L
Ia?@% eﬁﬁ"zrék\g kr@%s%gglﬁ]aﬁlg reﬁflé\!y echoH fs@ggr)ahaq F‘tﬁblén heg\rabllg:k ftfcreased
spenisatceeen Wiputait is charapteristicef asMpgansen ﬁ"ﬁ" e “@dﬁatl%a“ being
serebred R ity locdefedppand theal fisw2Ghroagiotie isdividualistizen decks

alfiosf Uér‘tu@éll{ﬂn frde 2] O,' ?r‘heg&?a‘i‘?esﬁ&ﬁ oAb bB‘t%m%Pfdn% leg&fc%’olle&'gb fl'an outlet

ottharsizer ard §@ﬂd@0t§*ﬂ Oyt %‘5@ ﬁ@éh\f'&aﬂéhut'?tt%ﬂb 235ONeH e feutlet.
Chaiphghensive aetadis of BogerisehBideys taosefondd prr eargléen | ows

Apﬁbre?érf@gg#gﬁr{n{‘%gogﬂg;ﬁ pasicy g&'ﬂd‘s% %ufﬁ&ﬁe&u@%héc}ﬁmk 41

SCT

ctions o alne
(2090) Met Bpapn 38A tod9. @nd thy litengture ciied indhrpedwrdiosumants put also
iroDE1AN852062 4 ERHAR508D A BEDEAEM3AST.gned to the outlet.
25 Conprehensive details of Mdgensen Sizers can be
found, for exanple, in Aufbereitungst echm k 42 (2001)
InNhe pyepqg@t@@ o annylay cpated Gatalysts KavithaEy annulas gepmetv Fre Iz H =
8(n2aGH mivox 67nmp|&g¢)o§§55let for 8%4mplefdr thleen\lentm aimuovel afiddédring
pafh e (o e 2%‘“%@?2 0"524 pa?“éﬂ?é# i two
regRnauia SEFSSE‘ 8 P& &‘r’§‘9 1E4QiMA agd Wi Hd‘lg MYk Hﬁtdf%‘,arﬁex
bétweehlthe tw® stneen [Hatesrlies i thervertital] fer @cgildbea magimum value of

18 AR The dcflenk USed ANEH 4 M%nﬁ@r'”ﬁb\ﬁ?dpr@feh@%;érﬂé‘&e AR the

VBB Seb9a T A8 o LS S i ST eRL oSS in the
cdee of the eppsriscrtdd @eninite deathelhyhof4bdoutlige oftthe sdiest arifices of the

u Sér‘@%fé%ntdé@k B%véﬁt%&@éhdﬂ) £ R &1 4 16 %rh Bnd B %&Hétr&fﬂf the Qtline
£ T i val ue of 30 130, mm Jhe SCreshs
ol{bEqezsen Orifichs:p! AP SHETLRRGkS BOVAREREOE B e e
thickaess thaWo'en steelrveanis ypidadip from 06 twt.dimmy; the uﬁohgatrce\ d& the
PP Stidelt pRAL RS e HoFigstal®E Lhpr65matéif 1698nd that of the fower screen

plate appropriately 20°; typical throughputs of material being screened are from 300 to
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case of the upper screen deck (the geonetry of the
prugd3ope of the screen orifices of the upper screen
deck is advantageously 10 mm x 10 nm and the geonetry
of the outline of the screen orifices of the |ower
screen deck is advantageous! $16 nm x 130 nm the 40

SBB'kg}ﬁn%?e? lr‘\)fhlé &l?cu\"i’fé\ﬁ?%uéﬁ Qﬂofg%ﬁ@n SiSer i¥ Blsbdbielred § gé é 5

e inclination o upper screen p
MBQ?’??@” &¥dntal is appropriately 10 and that of the
| oner screen plate appropriately 20; typical

V%ﬁgrggg BRHGIEr &faté‘fﬁéa%lxﬁé K%éﬁ‘éie@ ﬁé\ﬁ‘eet'ﬂﬁ%nﬁﬁ@r éédi‘ﬁ%t?sﬁ@ xUQ H =

22 3
TR B 7w s Shesie Bf & inufinteg ramOvRl Of Riscng s fo use a
cSiregpontdingly cphstructéteMagensien Sizen at redgapmedityyof the eutineayfdheesicreen

oﬁﬁéé% drie @fﬂi&”s@r%erg GQ&R&U%\A@V& |ad¥ar|fbgeou§l 8 r’ﬁm >2<8 fhrBhd the

obaElry Rl 2upBe B Pigseledh Afpe Ik Iover PR Aot o
apardaganusigiszam, x THemge divistMggansen Etzeosnalh begrefsirediiein this

de&lirReR asCiMobbsRh Stertine upper screen deck is, however,
advant ageously 8 mfmm x 8 mm and the geonetry of the

outline of the screen orifices of the | ower screen deck
Whileaihvbé cagsedf @l igvehtiverremavaowitithe gid of ablggenrsen Shereno

s%r'ééhing :%.@.mét@ﬁﬁhfr@dhcbﬂ blefiveleRlithe tWidscHOsHERRE |53@sed|\@6ﬁﬁ$ ﬁﬁkeep
zer

3 G5y e efOye Soraing ATty Mg of KEPE bt TP Beneraly
ageroPsetgrn thermase ofie etedomtingsdin hotizontakecreen é@riﬁa@et@ Kise rpber ball

kHSE&hg for BisiUrpdge Kﬁﬂ@uretﬂmn CRRRY-IriRyTrechh56 t@my N6CTXHge 902).
Irplh%t fe ﬁatﬂfggé)rﬁllly cee%fon% E%ﬁ%n&@faﬁé Wh%ﬁ ét aao §tﬁ Ft‘ F of 1.2-

gener a Ol‘la

tch i twmté¢ rl&bﬁégﬂl dameter belpy the ectueitss@enﬂatprpen RhtﬁikThegrubber
by, ebvén B the cpsesef platar sér\elrhih@ rmiachings, inaproitgeldve abainstGhe
S&%%ﬁ%bace gn :It%?céﬂgggnn(;ﬂ@e sF:reeﬂln f?)#) rﬁ%ﬁ HR{?mg tl??cﬁéermgd ! Their
efgstigityds adyantageopslyeych tha thab pesengialiv dogicl savss anydrasiyre wéthe
neatérizhbeing se@onéd: Thedtarikipidte)s usliaiy & pbiferatedshkbiswitrepreferably
sgfﬂﬁlrfelﬂ%g cglﬁugeeffln gé&“%seitﬁé%@aﬁguoé?mhé‘lﬁﬁnrJgké'?%’?rfe sgnP!h that the
afﬁ‘@"aéﬁ?%'iﬁ thepugp dreatarern ¢aTuRassgheueh Scr eeni ng) .~ Thei r
elasticity is advantageously such that they essentially

i
AGQaIHQ{;] oﬁ.@fs’r?ﬁm‘?@ﬁ( a%{?(l@ﬁfudf‘[ ﬁonﬂsof Bgﬁaf{[’%ﬁbfagérsf (86| 'tl'[@‘ top plane”) and
bignk platestes thebase g'quar ArehRIWPRAd; WIthdegntICﬁkpr@%%wc@a@.aé area and
atc-h@pfmaﬁneerméd by foarsioé waheoftheigHt Z1tb fdrth A6gboidt Bide riglerttWitch can

bg‘?ﬁs%bbﬁ Ji{ d‘? @?@I@ﬁaﬁ%r%&? I?hé g@e@ﬂrﬁ‘ﬁ@ étﬁ??ra%sr?el r{t“bfb?&tfb beyond
the Reersipprbins qggege( ly by OUEE& @”?“Yﬁ'\‘ﬂto ryplgpall
kpdakires s€rasn tleenihlp ase alsb dedtgught abeed durnaeithe \sictedaning opgrakt)lon by
R e S e T

i nsert mhlch can be |nserted in a sinpl e manner into
Thaereparatien of eamBar(dolatedf catatysthiagh an pmantee screeyenbvalBean be
pEAGH YR B Br & pfé%ﬁlysé Bﬁﬁél? %Fj ;Qeﬁlﬁﬁ'yf ﬁle}gYndod‘lge%r egfrt]o &%egr@her

T e e Al i gk
catplyststK sreflegted msalescrivedfin BE-ARI0IE7N eDEHK 16HOS0 Ho64anged
CPURY Rtk S S2000% OBk
PRGBS

In these preparation processes, the annular shaped support body is first moistened with
a liquid binder, then a layer (coating) of the aforementioned finely divided composition is
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35 performed either spatially separately or spatially
PEsgng directly into one another. The latter is
appropriate, for exanple, when the preparation of the
annul ar coated catalysts Kis effected as described in
DE- A 2909671, DE-A 102005010625, EP-A 714700, DE-A

SRR, 55 0 0H BP9 HORAL L0 8 B
with d@ey@\gdect Hey eatviicaactive apreposilighdfar expbile m@twlemgmt oxide
comipaifiore chnior finelp dividgdiddy piead@br corfyedsitionlof ey catal@titdciige

g@@égﬁ%@ 2Rk m}‘?ﬂhg ﬂg&@ PLn'd@failsyafl Hayi % ﬁcﬂé‘iﬁ&é& trbr‘ﬁ flgé SniUTar
shapRH SHPPEH QB%C%%WF tWW'WV'é%P%WSH@n URdenthe jagiigr,of
hakl iafedny pregusat edrpasiticagiréssat hahg oeattngdmaﬁrfverteemplaetive

Q}Hp%l%r’? Wem%l'tl%%tm WQFEFB% aslopfre é(:rglgdcr%/mgfh}ﬂb %elg.-ferred

rec SOr conp ion O
t‘é@ﬁﬁ@spﬁ’ﬁ" 58, Pf%ﬁﬁﬁst hen the liquid b| nder is at |east
partly volatilized fromthe annular 5 shaped support

&%ﬂﬁl.@ﬁébﬁﬂega‘rg in |§‘§t édlé(]edl%f Hobb ARERCHERAGNL fibe. ﬁ%’zoos

precursor conposit

0dPédand 'Pﬁﬁﬂ@é&ﬁl ng is converted to the actlve
Thespinsiute anpdrticuldranorganit medbrganic. liqids éndsaletmmmmes of inorganic
HioSadns [&tion nmethod is referred to as the "coating
aprcc))cge &Fﬁ% Useful liquid binders are in particular

all of those which are detailed in DE-A 10 2005 010645
Exachples itdi:de Watéf @tonofifdrioalcanolsy fbe ekamplamtetbarichand ethanol,

pbl?/ﬂ{/&%néléoh%fédf egérﬂbfé StthyfieHe! yco‘P(lb‘F' sRhoHP n’ﬁ 61)‘éH yérol, ethers of

I NOr ni Cc ni c
RSB AREA SH Y PR RPN O S0ohg (ERaeie slecdReM Ser and
gdytcbtmethyl etrpma) ehiedy ofoorganio barbexyli€ acide aadtHecafetementioreed mono-

aﬁh $6®hyc§rf&ralt§ih6@| Jor Qkﬂrﬁﬁlb)etﬁfw chgbtléc%%lc cSFb'&ﬁxﬁl& a%fds themselves,

t
GHEKPRE 256l RO BRI AMedReProAG aiSFe BIIR et (o0
ethtanelaminad shysiracagfonsy fpaakamplagbexink] solutivind of Boranicesalts in water
aﬂ%)?l(lgf S@Hklﬁﬁglsgg]?og@%@ o%@hbﬁhﬂtw écﬁdsaih GG Solutld®s of mono- and
o BB its auftet s i P SEVA o the pBeenopec s,
bct@ams@@umd:és@ymmmth@epﬂnsb& ¢fepofymeret hanol ami ne) ,
hydrocarbons, for exanple gasoline, solutions of

PofBT i BPotR s stiidisy i odtisl FPRAPE Gt Bhframap o
SRy weight angl df @omommmnd dissalved jn wiatgt \@rapsextént of from 10
t@B(ﬁ%%Qﬁl HOTHd & §m9§3rdp|6ﬁloﬂfu9f@%ﬁb@‘ﬂuﬂanH 'b@%sed BY'%& binder
EE R ?fg HPRIHEE ol met Ry FoRcA fioohe RS
otganigsgagtponents ef équie hinder arg i particularom o) sant ypolvbydrie orgaric
atbh@lB sQEDaNGIGcdl ONNButhediol I ®- N@(@nétﬂ]oh’%% de@ola’ﬁo@(to?'ﬁblybasm
ofiprld el gci (AR oS agd"Sichl S5, aBHRAZL. bRrl'hoi
ap¢ éTaéf?"aB@'Q grripenalvohels ssevenetharelgmine arngiathasnolaming mngno- or
pbifumc@shal orgafioaniided fleh @s3entngad)ice nuPBPadtealidesaind
oli oﬂ}o%ﬂl:&ep b §uqr§15'a[s Sglﬁé%bgﬁaﬁﬁéﬁ | Quers@él]& Ja@g% 6?1' yrg%gdrn &t the
agl;vq;ﬁqig_g@gﬁ@qﬁsgf suFusQutinps 2 |a I|qmgmylde@ is thal ty%grecgenerally capable
of wetting both the annular support bodies and the finely divided composition to be
applied to them. Useful materials for the annular shaped support bodies include all
materials mentioned in this document and all of those mentioned in German application
102007010422.9, in DE-A 10 2005 010 645 and in EP-A 714 700. These include
especially aluminum oxide, silicon dioxide, silicates such as clay, kaolin, steatite,
pumice, aluminum silicate and magnesium silicate, silicon carbide, zirconium dioxide
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organi c carboxylic acids such as propionic acid, oxalic
pcsgBoomal onic acid, glutaric acid and nmaleic acid,

am no al cohol s such as et hanol ani ne or dlethanolan1ne
nmono- or pol yfunctional organic am des such as
formam de, or nonosaccharide$3and 35 ollgosaccharldes
SHUbrRm @hbkgose, fructose, sucrose or |actose.

reason fo e sn ss of suc solutlo as a
PR W s A Os’a;s%mue”?
rewsimmengieldon thettheeeaimumantsabpp@r singmah asreasedd surdackiroeghpess
g@hé’r‘aﬂ\%bt%@gﬁﬁ%idréé%@dta@h@ﬁon ﬁPéHg‘tr?& th® cbatHg of Haﬁfett!ompos.t.on

oBloF bieduisel Somporien HpAleY ot heRedege BEiRG ﬁpmﬁ%&gﬁe@ Supon

boHwse nentioned in Gernman application 40
102007010422.9, in DE-A 10 2005 010 645 and in EP-A 714

FtBerineS. 1o piidnerIBetefaNS Beficptly BRI B Elime bf thé Bores
bpeed orethealolumanofithe suprost kpds <! %@gwelaumﬂh silicate,
silicon carbide, zirconiumdi oxide PF 59322 33 and

h d t f, f the

Foh A metirisngs of e ARYERLSIRRY pg%?szgﬁ Pfepering andiarssatsd
chiglysteK tehsuitebleeeensh PENCIDIS V&N, pastion e thet displopediedF-A 2909671

(S8¢ dISCEPLOTENTEBENd DEFET@RO0S W uding tRERRAPSAder desired in
§8W§ on strength of the coating of active conposition

Or precursor conposition applied on the surface
of the annul ar shaped support body. Furthernore, the

irs bthR PWbrdapthe ranplilat shaped sepsdet bodisy b etioatedtapé Aledviploue

pgéfgjag@ AAES 103398 o Pl L ARl rERPSGHRRPY foltRgYeSsel

fabwmwwww&e@w tﬁB'F %‘FQ;E\&'EQ ditnafavarakle idatyegssels for
tligiead usd srelespacisily thaBi-Copted E€FS 100 from iFpdundilsdustrial Co., Ltd,

o8 ﬂJ%%@%&B” P38 g8 oo EdEbe aBRiel 8, omen
Pedader. GeEMARY in  each case. 15 In other words, the
annul ar shaped support bodies to be coated are filled

T‘hQ‘rt‘i’taﬁ’negr\RzTr ‘ﬁéler;oﬂﬁué{%wé%dngféf slﬁ%ﬂb% s%ﬁé&‘? b8(§|e+ O éfr%% hf¥fering

deyiss VBICh BISATAGEB INSUSECSHN 747 FHAREBROuSHstARGE. dhe fist of the
twaretaing eleviobacyrraspssdd spprapriatdlyticsa asaklaisyewhicke the annular

ﬁ%ﬂe%ciu?hbﬁf B%&%s Eﬂllmﬁqmﬁe" roﬁt\iﬁ% éQR rqfh[%%t%g gt{m ok&‘fg%ggﬁ Lal
PRt dEIRE VIt Bl 'ae' SrPRaNdsHErng SEYes o APPropriately
freer areapplicdtioa poitt af viey, memb ottsidbutbe aitdnhzatnroohaof the sprayed

Ilgu HaBRdeS P ﬂé&eé%% ﬁlgs el éﬁ@id&?;&fﬂe%m Eﬁﬁbr‘f Gor h'yﬂe a

on at an
e dMdeagHele TRt SKH& JRVere B oSS 00 pe dBpy SR seursor

capposition (@tredxpmipte by meard & abshaking charried). dhe ahm:larsﬂlnapedjsupport
beYiBR RicistarRe |ﬁ% cfoﬁirJalleﬂgnér{heF Eﬂ’(eru%ttﬁé fifdly BRfied 'ébmﬁ@s’?}ﬁcﬁf dthe

sten er wth the

e, MReS R dgn SReHe P B ff kAT Bouind eiptian & b€ outer
sfifage of thenprpiular shaped pappact bodly ta feum achObpr@sb@bauug ¢iugh at he

caipatRginhation RRSE nef takd Blas® IFAME thner circle of the annular shaped support
bodies, which is why it remains essentially uncoated).

If required, the annular shaped support body base-coated in this way, in the course of
the subsequent rotation, again passes through the spray nozzle, is moistened in a
controlled manner (if appropriate with another liquid binder) as it does so, in order to be
able to take up a further layer of (an optionally different) finely divided active
composition and/or precursor composition in the course of the further motion, etc.
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liquid binder and serves to supply the finely divided
prebdye conposition (for exanple a 30 finely divided

mul ti el ement oxi de active conposition) and/or the
finely divided precursor conposition (for exanple by
means of a shaki ng channel). 3#he annul ar shaped support

E?%g@&%@&@hgg?geﬁé?a@ RPPGRELEHBBSE JoAkr déf'ﬁf)\fah%he?l:qund
U155 S asiCan fr ame e FleMRadee 18acking of EP1A i 7R ordhe taaching of
DEEHL\ maﬂs 019ababe eftdctéchipy fimah hikatrsupplgpfedesampie by theoabion of hot

g&geé Qudﬂ & l@f&%ﬁﬂ'&ﬁes@ ARl élﬂ:%lléé Yhd rétnovd ‘it%P@r? %béi‘élli’&fda‘?élely

es%‘ﬂ |nner circle
wall,glsEepts, 'Sé%e VAT @e\mﬂi‘”ﬁ[ HigdPtRgy pan, of the
oealsmgﬂanhbryftbacoattrgdn)ruml (in gemqral,retdry ¥dseelgnnul ar shaped
support body base-coated in this way, in the course of

PSR B a8 Bl P BT e
ra@igteoipg iohthe anintlar aimapedesupport bodieéatortdaemo)atedys iuhdertaken sroa
doHtrSITe‘E'ﬁ'r]aﬁrfér hg shétBis taaha igat ‘H'R-:- ﬁjpprFtts[]ﬁécé i@ %Bpropfiaten

t f
SRR such AL Sasesbenet el oot T8 1t 3558 1 appear.yigsalizon the
soppmmeurfasuﬁt Yben thet shaped eUpponFtFocsgs‘Bm redst, therfinetyrdivddlad active

c@ﬁ%ﬁo@iﬂoh §n(§?/8|n|9'\'9é‘ur§b!r dBPr‘iporsﬁlgH 'a[;ﬁlgamra-[@@toq{)rnh §&§Jrat8%blomerates

ibSFRbag-be 1 L it Sloreastaned hrorgtion F s SblRchtan,be
fodind iDBEAA 2095 ir0ER-A628), 7 (Warst if édt-6d Ob".3005 iOna64hekte latter is
cSHERANY, aldPiruemnife Mabt 164 paﬁbl Rfhovhl diffe Ilcﬁlﬁﬁﬁﬁdé%Ed Fhis is

b?fgavﬁ St ASRRBe o HU b R chSEP s e Bbitty to

L@dﬁrﬁa@}h@demﬁvai lméghmpanaéveim@réfolle@maﬂn@r fcmeaamplgahy of
etva@oraﬁ@aémdmr etu@l‘ﬂﬁaﬁﬁn M thelsnplesticabg thik ¢ah,(dsalgabgsiated, be
erﬂ%%t%@ﬁhéﬁﬁﬁe) cEe coac{t Iggs&fof%' g%'gﬁlétgqglﬁﬁ%rfagfre ifr%%lePtlyt from 50
tord PRI nPuah T actine %h@l&aaes §¢rabre'w ahoupeither somplete @rwna@r only a
pe@dhyiry. The BnddanfirRkedn thén Be %ﬁe(ﬂ@clltfdir@)daﬂ?)ldmn@ @rying device of any
tg& (ﬁ‘ér exEP]#s%l lﬂ%ac%ﬁvés{bﬁ)eﬁ Bﬁeri HR(?%I rﬁot%ﬂ vﬁ'ﬁ‘l‘ﬁw fh% fi x%d 8atalyst bed of

the E{be@uadlﬁd@actorbaﬁ recommpisled Jor exanig. b\v@ﬁraq 1I0y2Q9|5 F1R&4S5.

support surface. Wen the shaped support body is too

Trﬁ%' t?‘aﬁwsmbn?o gﬁ fﬁ%ﬁ’t vg'ré’rlng\?éil oﬁ%ﬂe\‘lﬁ% gﬁ?&r&? é&r&érﬂﬁ‘ 8:5}?()8 Eonﬁgured

ms e%a
Iragglram@ franagr fcrrr%@@al@ %"f O%RWSacI he ﬁ@dvéﬂqrw@asﬂﬁ ¢fapaulagepated
cdedyat tiefodaafin tHgrbtapy veusel ddrsbesetptieltth@agh hdurdel bpopshingian

?Egﬁ%ﬁ%og ﬁ' Z@?sedr}:lb'c:)% ﬁﬁ f&ﬁne?ol% ad?‘%h'aﬂ*eQﬁ'tI‘lAé{t ﬂ:lgn%lqg 91159 %gptmued

difecliydpiora (sischarge) Wéﬁé{}gi]“YéWC“F?\‘éFQHtﬁfG itejthg; hesgentaltng angle of
indlihatidnsmay éerasiampie, buflohe° RAGINTrapS° ¢f 51 dre ppefacediur e
descrlbed consists in the ability to undertake thls
in a congar ative ntroll ed mannper,
15

T@ﬁ&'ﬁﬂhérgﬁﬁu%ﬁ)fa Uydiasoweaéfav A2QQ,mm aeg arptnterng) ddEH"@etef of, for
exampleckI0 roms Othenkiss, itiacpnfigured asadyeas tvitratdry deesedO For this

p%F o%@ﬁ?&’orﬁﬁﬁ gh |ﬁ4?§|e%°s‘c+e% te WPich@ESs Ol erRP LRt &£
Sﬁf R e WA RpeR

S 1dRs thel 86 Ersrial I P uBRer S04 FEPVE R Somen Plate) and

mﬂoym Imgerd'ralfdubg/(tnelovpme -sdreginrpipte T As agasultofyumbfingsmotidne of the
ef geil 8, pr&d?.fch@ﬁ‘é’r‘iﬁ?' & rés@nﬁn %/ﬂormy 0&38eLEmpPliesants the upper
ﬁ q ga}frg% N a conve rler) and/ or no
l?e% fAISCHARGS {YoRSIMPHFIAY 806%%!“ 9. the tube bund e
reactor, as recomended, for exanple, by DE-A 10 2005
I08R cﬁfb’f]ar&ube, it is transported to its end (typically: 80 kg of coated catalyst rings
per 30 minutes). On the route of the production charge through the discharge tube, the
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The transition to an inventive renoval of adhering
presgaoby screening can be configured in a sinple
manner, for exanple as follows. The production charge
of annul ar coated catalyst disposed in the rotary
vessel can be enpti ed througBSa funnel by opening an

rrﬁ%ﬂ{nﬁé r'e&u%l aﬂh&?ﬁé&a‘ﬁgonl J&%gngé}%' of tﬁé‘&rgv%r?&%rc@%e

disghargr duise  he dedired anguiar 9°<"r’tﬁ@ F?‘ﬁb’atsr'%f%mrt% materighwhich passes
througlzthetsareeht Whilesthg laghering pairsIrematedoarerdischafged frerethip lupper
gﬁtlj @é offom3 to 5 are preferred). The

|sc arge t e typr cally has a |l ength of 1200 nm and an
internal dianmeter of, for exanple 100 mMm O herw se,
Wihen the aondlameoat malyrsts Kreza those lof geamgtnsE xd ertd =Hommih# $nm x

Sﬁmp{ﬁe%ﬁa%n éiléte %Q&an' tﬁ@éfo?élnéﬁ{%h@&i H%ghérﬁé ﬁﬁi& Wil 8¢t tageously

t
P STeREWIT D rIRINg FOSSIRHet BloBRIR MPleE FeorpAB o BV S
Aclwardegequislytie pecamdbncenith the invaptionh &1 4 5150hmm(abélen4 heoxm. A

sﬁéét?ﬁﬂkr@s@bﬁi 2 n‘ﬁ*ﬁ i usf?ééiédvaﬁfa Eﬁu [EDhd é‘Brrcﬁ@E WwiathSa 6f 4 bHfin and a

darize o S Jhsppéégwﬁ%é?w‘ﬁ e S4B %00 of 1 ne

di scharge tube conprising the screen plate. 40 In the
AQHISERAESS the D] 100 ‘tydesrrdrﬁ e@smer Eébr@é)Mla&ém@ér@au GmbH,

PREBEL PeroRy iR i GrERE B IRIseTBRNG e RoRIs ag ket
desaibed sei he geferrad i inthie dpr:uraeazaz adremoval BiCpeter Fenoval
of adhering pairs takes place by neans of the screen

B 2 BerMla el ot AR BARe LS e Bfeclf ShTHA R it Ebe invention
arshgenedlytnebdiseessdrof buhriather repsocashed.iim gtfpawpgdsr it wilMwpically be

aBeRpdas Petiogartthé eRMcnREpred@f in thealctivd sdrpditioh hiferesrd
thereof. 5 When the annul ar coated catal ysts K are

those of geometry Ex I x H=7 mmx 4 nmx 3
Apdneestiverseieen psmayal in geperaliy perfareed |uaﬁeroalrd(|e§e¢réa"gen th@br@se of

aimultieRsivetit bRig @ eeiilysts IREdebySwae6Texeible iA\I6S dagumérd).
crosslinked el ongated hol es according to figure 8.

Advant ageously in accordance with the invention, C =
InstheGaserobsiEonoly-nygupscoRiéor axygen-SRewive Gratad catalyss K2r active
cb@pbsitidnsaBera ety adterh Qiaﬁ's asn alsbbedgrened bif with@ikcidsion Bfnoisture

S
2l Brgfhl @“@@egw 8P [81scl R BRBPaI R Soba Bate
cedalystibrdies 1 arep@enerally suRRliss Airecinin a vesgefayieh ¢an t@e‘? lr-
tight, inFwHigrsthay dars 66 stossd. Fudie tHio vessentior axgmpiéh@vatiged aith Y

pgggro#@%?e %ﬁel@‘%ﬁ& b&hetﬂfen ﬁ'l'su&r)\&%mﬁwefq‘f i%ﬂgl%% tﬂe Dﬂ Dse of a

strctersdifiing ehteactian tubes dallowdngihe aeachmaccwEdéﬁQ@ 9E3 ?ﬁ% and

bl Mtesdutehintoathe rgefien albeycontmptategosed of but rat her
reprocessed In other words, it will typically be
npted to recover the el enents resent in the active

p@%ﬁ‘i‘ﬁ&‘éﬁ“ﬁ fodhe eeriingdrocess foLprerariaa cpgied satabists .<ipatpd cafalysts K
wilEfreuehilyalpe b é prapaceduindspraying theempelar sihdpedisappdrebadisewith a
seépeneroh of'ﬁr'rél%&illi%gg %En@%o%ogﬁbﬁlarr&/b.sf.Aérysg.erae@?éﬁ@rgopf

exang cument he case ©
CAPEPYbpi ¢ or oxygen-sensitive coated catal ysts K or
Adeantageously in accordance with the invention, the procedure will be as described in

DE-A 4006935 and DE-A 10344844. The suspension, for example aqueous suspension,
of the finely divided active composition and/or finely divided precursor composition
which, in order to improve the quality of the coating of the annular shaped support
bodies, generally comprises added organic binders (generally copolymers, for example
those based on vinyl acetate/vinyl laurate, or on vinyl acetate/acrylate, or on
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25 conpositions thereof, adhering pairs can al so be
ed off with exclusion of noisture and/or oxygen

Fngg under N2). Before the screen renoval, the annul ar
shaped coated catalyst bodies K are generally supplied
directly to a vessel which cae be closed air- tight, in

ich they can hIS v sse f or
SHRr e S Vi SoelaRiset T dhbeSantie Jneifet o ishus
PR MET disoersian) istsprayesd ahp éatﬁab temmatptﬁ tmig thepgnnyllag Ghaped
sGppdrctiadiercurtti ihkidegiréd adtioa ebindbsifisrb&smterit ﬂh@%tﬁgca&élﬁst weight

hgg ?8&# ﬁtgaar?%da?tﬁltég)r%&gaéaggt@g n%r%mg%%{pogg gspﬁbggag i ?&c? ?ed and
mqugmtamgrq&is@ ethis anplarqéw&aﬁmamylaf Gharad %@part ;bgfi@s Rre
floidred th srbsdending gis stbarh (fof expmemé higt i) SThdgprir tpauaehipy

cgﬁgxﬁyolf Q%ohl@gl oquHérfcral \ZJ%@Q@H HIEWIQ% ﬁuug Qﬂ% g;sés b lhno&cgﬁ E?rom the

bptttmloy ram\ih%ltacw iz é@arr'tgai tubee dhp ssRENSAN %:vamdagt@dn% ﬂyidlzed
bt oftheindalac shapket Bupfet botieyNia adzzIdseorp tectog Uaerallyldr fiom the

bgﬁorﬂ e|§ &rdoggrq?gébusqgu% 5%9%%%5‘0@5}%@%% fh%%ﬂgé%r cgnceentrlcally

aquﬁ\émge eRnialige a‘eftth'o éh%%'@éwpdher@ﬁ‘aﬁdvgher A8 yeleﬁ'tw whigh
trahsprrits H0g atmuigrehiapedsupbort Wodiel upwardo irdiee outer iring,the §as helocity

e

SUBRAHISS MPVES5A Yorisal Creular TaqlioRy Fwiher giads BE&NE]seray process”
foripngpariag @natler cdated catalystakKesande foumdy faryelxample, in DE-A 10344844
afd it BE%(@GC{ b@t'ﬁ're IQ er )?Pd;snc‘t’%%%% rﬁ@\nn%ﬁ:é(cf Sﬂ?e(rgtﬁEWh%B?s

Vi n or ex e Inthe form
p@ﬁ'cﬁlﬁ”)éﬁfdlé@ (ﬁ'ﬁ di spersion) is sprayed at
Mareavat,ecbrodungiien ahange cbnvated batalysis il iarthes barpexd of thigpipeerttion is a

RkGsh ér!ﬂéudt of {Sk?até’@éétél KewhicH & Ea‘bﬁB@%f Eb@?m@%lé Sé}haﬁd‘of at

t Sui ta
bt SR o5 ettt koSl deallif leselinon Tupdpedeses o

Ieaaabl2® oratileagt D) reantian fibes in the tulbd bundipmeaatons, t he

annul ar shaped support bodies are fluidized in an

AERGAT el R [ BaER.arD ne sl dhoseliglec cafalets

whess attivecomipiosition isea multieldmenhexidrasf the gemaraldduradall f r om
the bottomor fromthe top via a central tube. The
suspension i s sprayed.int | uidiz bed of the
annul ar shaped su%&%t'a':ﬁﬁg?%ga\e}éb nozzﬁﬂs fromthe top,
| aterally or fromthe 10 bottom It is advantageous to
wHef a gui de tube arranged in the mddle or
concentrically around the central tube. Wthin the
central tube, there is a higher gas velocity, which

Xt raﬁqﬁﬂdt/@Nlhe annul ar shaped support bodi es upward. In
Xt ke spgﬁ@brml ng, the gas velocity is only slightly

x@bogjaaf Cgt Eé‘F’ a/ F%l on velocity. Thus, the annul ar

supports are noved in a vert| cal
O sed r rmtlon Further details of this "spray
2prweags” 15 for preparing annul ar coated catalysts K
O%aé1 lge' found, for exanple, in DE-A 10344844 and in
A>4006935. The latter also discloses a novi ng bed
OspparBtus which is particularly suitable in this
orssgﬂrocs aBr eover, a production charge of coated

I
Yo o .%ea“h"é'“ (R g SRS o Ma?‘%% TYRILER delerhined oy the
of ¥eJorayiang ft %eﬂ%’rﬁfﬁéﬁﬂﬁmﬁﬂm@bo ealen oRWEbet t er  at
| east 10, frequently at |east 50, usually at |east 100,

sbfh SRflar @it c%‘alysts K can advantageously be prepared according to the
teaching of DE-A 100 49 873. To this end, an intimate dry mixture is obtained from
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| east 200 or at |east 500) reaction tubes in the tube
peydbe reactor. Annul ar coated catal ysts K conpri se,
anong ot her catal ysts, those coated catal ysts whose
active conposition is a multielenent oxide of the
general formula | 25 MOL2Bi aB&8bXc1Xd2Xe OY (1) where

Sghing comeGndE L effimentalCadstitenfi clavyctly Sote oy
coiBResifpn anss gatsd dhrimaly at fEom (7 & 335C 4 optain 3 Pregursor
cpmposiinn. & the coétir@;arogeessgmihg wb}er w3 aimq&ete:layérgﬁ dw?;%fettheor
cYAbEoh i@ Rhdrb8 W fRGANAr Likel!sS odids €bafel 3Anular
e S e TS o S o
400 tdEBOAC100 49 873. To this end, an intimate dry

m xture is obtained fromPF 59322 37 starting

conmpounds of the el e tal copstituents of the ,
TE%%%‘F%%‘?@%‘?'W%@E‘% %tgg ieaeec'@@rfﬁb@}ep?@?waﬁas phase Ragtial
okitletionedf|pyopylenterto acrbleih and GEEBUtenedb nsetinacgolpineddvastageous
pgl.‘ﬁﬂp&x‘fﬂattibﬁf&ondiﬁbﬁs*h%n@iﬂé\hi‘sé‘%e%&ﬂ%ﬁE)E-N%b@«fés\'?@.t.er as a

i nder, a layer of the precursor conpositionis
adhered to the annul ar shaped support bodies and the
The ateedsaacuording ® thbiyedtiaup potrelbeatit @sthevinépenationeof @angular

obdied BaghRHAIWN RN AaPdiRSEAURRIA Yodih A ReflisRindrt Bk (RN ©
600C. These co teg cactl ahésts a:ef su“ab!@ esgwl ally

cegpPrigasd %skea]eyﬁ/c kyged ghgasd opg efgmgnt gy Ma.apd V- o

The pmplaeation tobs ety alatidcadaiybtoK is distiosashboriesamplehler ol ei n.

whol aoE/e6e0u Flerellgopa"‘blte'féﬂedoﬁ?éﬁé}bii&g)&%k@' i$ tHeBte&Ebr composition
i kew se b found_.l.n DE@ 100&9%7 . Thj gr qcess i

°%%‘E‘8rp&‘?‘?$§5f%°“l’%"8ru'H%SH'H?’ (POSYDIE 1 §MplaY e AFUVE Fopgsition

cpatimgarecessesSush conted catalysto K aeisdiablel espedially fanhetaroganenusly

caaly2ed partibMnieadatdes ofordHhitisBIrfiEdimpounds Fdaiples thereof are

conprises the .el ement. Sb.and at.least aone el enent .
T RpAataL o NP ESRRbnfes i Bet oo fom S aB EVerble partal
apmaxidatiers ceqditionginsthisgegerd are likeyismeisdosasybyNO 2007/009922.

2007/ 00922. Here too, a preferred preparation process

Th§ rfelSed AR lo R BB 1 Risp 6 PoEa g ebes WREF Ve,
calelysisrige those @prularsipetedoenialyls Kavhaisg catalwticallyeactive cegbing is a

mRfRRFhaHt bXidé abtiveedoripRetibR otk yenérdl Rindad parti al
amoxi dati ons of organic starting conpounds. Exanples

thereof are 20 the preparati on of nethyl benzonitriles

and benzodi nitri | ¥9uVMeSrXBWELEEXEvor 4l e parti al

where

Xt'= W, Nb, Ta, Cr and/or Ce,

X2= Cu, Ni, Co, Fe, Mn and/or Zn,

X3 = Sb and/or Bi,

X4*= one or more alkali metals (Li, Na, K, Rb, Cs) and/or H,
X5 = one or more alkaline earth metals (Mg, Ca, Sr, Ba),
Xé= 8, Al, Ti and/or Zr,

a= 1to6,

b= 0.2to4,

¢= 0to 18, preferably 0.5to 18,
d= 0to40,

e= 0to2
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amoxi dation conditions in this regard are |ikew se
PH sgbosed by WO 2007/009922.  The process according to
the 1 nventl on is also of particular significance when
the catalysts are those annul ar coated catal ysts K
whose catalytically active c88ting is a 25 nultiel enent
fQXI g@ ctive conposition of the general fornula Il

1 IXH1XCc2Xd3Xe Xt %60n (1) where 30 X =W Nb, Ta,

AGramt, X2 = Cu, Ni, Co, Fe, M and/or Zn, X3 =

nsb amUmtrer BimchXédetemieedby troe v lerick aind frequiericy of the eldaents in I

H 35 X5 = one or nore al kaline
ear?ﬁnrretaﬂmg , Ca, Sr, Ba), X6= Si, A, Ti and/or

Zr, a=1to 6, b=0. 2to4, 40 ¢ = 0 to 18, preferably
T@eﬁ atecsult8ble idpartichlardodd hebrogbnemﬁjy d2ftalpBRPard gas phase

Sffon & a‘c |ﬁ ® ﬁ&gllcaérb‘ldd '?\dVaﬁa% ! th\é/f}:{g?lt]la}‘ godled Eitgfygﬁdare
ot i B s LSRG 2B G o bbb of
DEoA 1836G056[ omh'ﬂ@o‘LOﬂSQBZZitoaDﬁz/de ﬁa®4 026 44ff phase
Xh 42087 096 428, rd? ﬂ) B4 hitd éFEE)I‘-ﬁLA AV ﬁﬂ@%%bfcesses

t bl e
oA le APhet Shedip Theas daPstaoA pawbus Y b ey ropy storaocess i
th;a‘ actiDEcampOSBER0ER ing prodEsshacORHABRE P-4 7 1BE-0A. ACccpdioglto
%aﬁéépncgf.onlmﬁvm 02200 ROl adaft.oh@ryzg&%@ ROBIIS:
rRDoRYE 9xidh 4 e At Rereontor SRS el P e Metipe. The
aforeypentianed Wopuroerds sdditionali dlsabse particdathofaloriable aooditiomgfor a

hBfeRSdene QétQI i@i SHididad ﬁés’.’e HidhtioASE BEdieitttolRryliSaERN
appli ca?l?é% 10 01(1345’a 8 i's I|cc))033| bl gtg Rt

additional ly add f| nely divi ded nol ybdenum oxi de to
Thaactist sompostiiap eeatingdhiclmssinets Wil iroparéeulardedrasn dAde f BRO um,

pPéfér@blyﬂi%m éfdnfb 509 1&h @h@ﬂ’&i’r’é bR abig feHTESTL S %dqm IPaRulayly

P BTG e b ;i?b%gﬁ%&% 280 58 7 e
riog ga@menrseisrth@tavm ?M lcx H& dmmmad mptxi Y@M onposi ti on
coating thickness here will in particular be from10 to

T?‘ig g?oég%fzc&?(ﬁ%ﬁoatgéﬁ\%ﬁ%gg r%tooqgggr&c@g} %r%@a i the case of
aﬂ@warr @@F@?/ catdlyds Kevhose aetiver (REROsitiap e srlugwémﬁrﬁ@mig which, has
efehhefts/dthertBln ofygeh ca£wEIRSs the elements Mo and V, comprise at least one of
the two elements Te and Sb and at least one of the elements from the group comprising
Nb, Pb, Ta, W, Ti, Al, Zr, Cr, Mn, Ga, Fe Ru, Co, Rh, Ni, Pd, Pi, La, Bi, B, Ce, Sn, Zn,
Si, Na, Li, K, Mg, Ag, Au and In in combination.

Their preparation is disclosed, for example, by WO 2004/108267. They are suitable,
inter alia, as catalysts for the heterogeneously catalyzed partial gas phase oxidation of
acrolein to acrylic acid, of propane to acrolein and/or acrylic acid, of isobutane to
methacrolein and/or methacrylic acid and for the ammoxidation of propane to
acrylonitrile and of isobutane to methacrylonitrile (see also DE-A 10 2007 025 869).

However, the process according to the invention should also be employed in the case of
annular coated catalysts K whose active composition comprises elemental silver on
oxidic annular support bodies. Such annular coated catalysts K are suitable especially
for a heterogeneously catalyzed partial gas phase oxidation of ethylene to ethylene
oxide (cf., for example, EP-A 496 470). Useful shaped support bodies are in particular
those which consist to an extent of at least 80% by weight of aluminum oxide (e.g.
Alz03). As supported catalysts for a heterogeneously catalyzed partial gas phase
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ring geonetry is that where Ex | x H=7 nmx 4 nmx 3

he process according to the invention is also of
particul ar relevance in the case of annular coated
catal ysts K whose active conposition is a nultiel enment
oxi de which, has 25 el enent 890t her than oxygen, as

Ll a el MD.. . rise | east. of.
Bt et B S pishe iR hich e idinSial 7S in HtF ive
cempagitinnsafpliedta aroxjdis @pnylianpiarsi suppadidodybthe panulgy supported
célalys¥sf, EFCA, 6 18M4208P-A624808, EP-A B4 2D andPe P-A037 U8 siduld also
oF sniitasle e, £ ah ofthess Shutincolted a8 Hp BRibab picBreing to
thedangntien isg syilabloertion08267. They are suitable, inter

alia, as catalysts for the heterogeneously catal yzed
hal. Xi | rol.ejn. | i

b srdTRoRaRRs x| Sk Aluche FEGRRieHcs. St o mm
8i&HBLeRMHE -5t BM ARt M R4 B ™M et MALY IMM oA &i7dMEYryS mm
xf5omit. he ammoxi dation of propane to acrylonitrile and
of isobutane to nethacrylonitrile (see also DE-A 10
2007 025 869). 35 However, the process according to the
THAPERREED ACCORYTY tp hp dtyeplionealpd Byeiciedsethieiqvagee fthe case of
aanual cuatexpadtaligsts Kiveoss tastive odnsitian s atdeash ope siultietsment oxide

RAROFRESREEE TiCh it 13 8 <Rt 1k ept @Ry Heich BTG an oxten
ofaeiarari tha 99% BV welht Ang s (eTayhis foany Seantel At Bt 15aby
wefghs butds iad &txtenh oforfot etdhy Hhrenat 00O by whight reeqli@nthy ittkeaforefmentioned
AR R0 ol b ARSACR olc s P R BRI of Cs, up to
1Eh D REOBE ST £ ncbielo 5 Bhypelabl S S GUFERR. they may
compgse furh@OBpmoitss whioh pranecte dhaet adtiyityt and seledivity of the coated
CQ@}y@ngeneousl y catal yzed partial gas phase PF 59322 39

TERA A BhefRaRie o SRl P! P haRaR i
calalyaed paitigi gasahasé axidatunpt d@rerogtisdwdrdsetbpns sheh asbenzane,
IREE R gl Mt R o i
o1 P FerBpc s Bl AT AN s ARy B SSEEHIATg 54
tgrepidbalic agisoandrmyraneeBictanbydridee Atorefarred peepgation pragess for such
a?ﬂﬂh%gtéfﬁc%éﬁﬁlg@é g i§5 i%%ugﬁégﬁﬂﬂrﬁnﬁiyirﬁsﬁrobe%. frhé gfégafsiﬁoh Bﬁsuch
ot GHEREE Kt ot A verode B Xabol Polong g dfckea:
for sxample0 brRE-A 1 8838061 deedy 344844 Lbhé 400623, DA 49883262 and

DEa& 1b8e3xgsed rel evance in the case of annul ar coat ed

Fa P i O R A SRR, bR coiss YABb B are

svitabimfor suehrzoatsd catalysis ate @enslipglosasl hyHhe Woeurnenta WSk £828683,

USEA B888630Ar fhdtlieun, 638264y, irYtﬁicg}hj favéraBle@ohditiénsvdph hefdrddeneously

oHBu20 BBl Thaf ot HARN o b g helnahe (b Mg

aphysirigadan 2hwarsin thigiderwnenteihe torm ‘partiat exidation srpdiiens” alse

campisesdhg sirscuring (tharging oithsvikeghdataljstGed inthetreactiobiibes). Ring

glé\&h?i?ihs ?f thE QQl‘éd %@taﬁ;&hslr@%/&i@blé"ﬁr Qi'&?en?ént@ﬁé@i h&rtiék&%%tions are,
units.” I'n aé; rtion, ‘they nay _ conprise turther

o5 eEABPIEr hevinoeopeliastE >t e hE IYW ity B’ S8 deimyt § ok

6trive, Tomt ed mm x4 mm, 8 mm x 4 mm x 6 mm, and 8 mm x 3 mm x 6 mm.

The process according to the invention is also outstandingly suitable for the annular
multielement oxide coated catalysts which comprise Mo and Fe, are disclosed in
DE-A 10 2005 055 827 and are suitable especially for the oxidation of methanol to
formaldehyde.
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catal yst K. 20 These annul ar coated catalysts K are
PFEg3apl e in particular for the heterogeneously

catal yzed partial gas phase oxidation of aromatic
hydr ocar bons such as benzene, naphthal ene, xyl enes,
tol uene and/or durene. In th#8 way, it is possible to
obtain, for exanple, benzoic acid, maleic anhydride,

ht hal i nhydr.i de, i ht.hal j,c aci erepht halic
i, foe o (S vk PBrdimingbe Beichon gk F Pedibe Sundre
rgactyds as dencripedindsernfanrapplication 30201014080 at ed

catal ysts Kis the suspension spraying process. The
preparation of such coated catalysts K and
Egarticularly favorabl e partial oxidation conditions are

pepledsed, for exanple, by DE-A 19839001, DE-A
10344844, DE-A 4006935, DE-A 19823262 and DE-A

AR Uk BN BB oG A5 i i

stherael tebe.or such coated catal ysts are al so di scl osed
by the docunents US-A 6528683, US-A 6586361 and US-A

e Rl el 0% AR b 2Bl i septe
ofatelyzlpl amemaywl obadhesipa Paiss E@»@ng leeqpHenarmed befargthe infeduction

(@pthalanay@r toutéditgagsteunent, the term "parti al .
oxi dation conditions" also conprises the structuring

%char gi n% of the fixed catal %/st bed in the reaction.
T QER%'T?” %@V%Stgé'bﬁ@?mab@‘a@? ef §8.7dnm: wall H‘&%kaﬁ%:@ gink internal
drametent?1oe7 fnat, lexigth: 860 iain, andd timsamiowell centedatin thesmiadie, of the
' ' . : mm x 4

Ve FUBET e Marf O R By L b X *
multihermoglegenpyvitty which thgdiemperaifiedn ghenrermafiiibe saghedetermined
oeerdizrethtiregength) Was chiarged fram thestopl deamnwatdsasiotiowsy| v

suitable for the annular 40 multiel enent oxide coated

cat al ysts V\ihi ch conprise Mo and Fe, are disclosed in

0)

SeglioR o 20059830 and are suitable especially for
t he oxi dat i steatité rings Bawbgedretnf Dmmak dehmde3 mr-(E982 M) 46 a

Q herw se, bag fimgeoc batRé fomBdrgintec)of the
reaction tu%esmgfa t he %%ig%u%g‘lgeo rearctorc)i's as

described in German application 102007017080.9. 5
SeExtiomi2:es  Apnglbt3®rapgeneousl y cat al yzed partial gas

phase oxi dag, ' ' i<Oni %
TR ot L I U
fixed catal {8 tb%r&t%agrﬁﬁ‘ ity SQ¥nRH Yrig R @agular coated catalysts
cat al ysts, WK1 eetmdiag teoworkitgendamylgpaof WOhz004Mp8BEeEbut with
performed b ' ¥ i t ] e 3. .
Coat o cat ol yorard BBl SRENERIPPed7 (AR SROMA 32
external di Qﬁﬁ&é@”’h‘?-‘?gﬁﬁﬂe - arlsH? Qoé H‘ﬁ‘{e’g are coated and
internal diharssiheningsaird arererhesegivith 8B0Coater add 40% by weight
t( he{ rmwe: | d_@ﬁfﬂnt@ﬁ(@gbzﬂe& B@tfaryrst@.dim @feﬂabajd & likchRs BRhulbrteRted
ext ernal di_anet.er r .acconmmodatin . .
stationary caﬁgly?t?meﬁw@"@%ewﬁﬁgth‘iﬂsﬁmmugﬂor?R§d1e§ of steatite
t enper at ur eh@ving :diametanoh -3 s a0 Hising Whierasm piader and a
proportion by weight of 20% by weight of the active composition
coating;

Section 3: length 50 cm
fixed catalyst bed charge with a homogeneous mixture of 20% by
weight of steatite rings ST, 40% by weight of annular coated catalysts
K1 (with preceding removal of adhering pairs) and 40% by weight of
spherical coated catalysts KU1;
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over its entire length) was charged fromthe top
Fpoggnpar d as follows: 20 Section 1: length 20 cm
steatite rings ST of geonmetry 7 nmx 4 mmx 3 mm (E x |
x H as a prelimnary bed (C 220 steatite from
Ceranilec); 25 Section 2: lendfth 90 cm fixed cat al yst
bed charge with a honogeneous m xture of 30% by wei ght

of stg'eratlte ri ST, 30% by wei ght of annul ar coat ed

Sestion §ist s gbg?&?rﬂl ng to working exanple 2 of WO
20041108267 fixdsixtatalystived gharge dvithg mamagenkoed madiire of 68% by

Fﬁler 2 n% z}\r mhat gfd%sngm Eoé)’teg cﬂi%lys@%ﬁ@htﬁ\ﬁ?é@ed EmoiH-of
hrerime! o attsRe war A ohRY welnt pf Bt C?é‘?‘tegﬁata%wm

by wei ght efdspherical coated catal ysts KUl (prepared
i ke the annul ar coated catalysts K1, but with

er Lcal d,.support bodies of steatite having a
%%E er of PEB%‘H?P\‘P”EM using water as a binder and a
35 proport i brxedxsatalgitdd cbérgzedthloniwephgtical chatet satatyst ikd1.
conposition coating; Section 3: length 50 cmfixed

Fogh e Bl BB RS 73 e RPSAR R by g iban
pamwadarcmmmretdremtvmmwes swpphed\mth thertempdtatigrer efmv al of
m@&e&m&mmm SerehdrrAdstatiag Byerh ; %ﬁt}fsod?fa fa&mme anpe@at ed
cPRBIRLEER Meh whs saner g e R A Lok Y ﬁf B
nggivsensf S3keby)Weigbt ofnetassiim risaleet % Ay aejait of sodiyrainitiite and 7%

bip I ohébdigna@te.of 5 adhering pairs) and 40% by
wei ght of spherical coated catal ysts KUL; and Section

5: length 120 cmfixed catal yst bed charge with only
Thprmépyedesceibed thermpalitabe/ was ghgrged gantippeualy With @ sgaction gas input
ntlReOFRNeItee fdlibeingicbatents”5 cm were thernostatted by neans
of a salt bath A punped in countercurrent, which was

supplied with the tenperature THA. The second 175 cm
ver e t her nost at e By ValEgOf gerolginsal t bath B punped in
countercurrent, 0V@% btﬂvmameswabﬂyluﬁabmth the tenperature

THB. Both salt B \’}@Dﬁ]e%f paf%é}gbéture of 53% by

wei ght of pot aSSI Um y wei ght of sodi um
nitrite and 7% SEe ReveHMest malgulEROaeNat e. The
above- descri bedothebywbluinglat OBas charged conti nuously

W th a reaction gasy) 0fte of CO,,
5.7% by volume of water, and
81.5% by volume of nitrogen.

The reaction gas mixture flowed through the thermal tube from the top downward. The
pressure at the inlet to the thermal tube was 2.0 bar (absolute). The loading of the fixed
catalyst bed with acrolein was 140 | (STP)/leh.

Tw* was adjusted to 275°C and T8 to 279°C. The reaction gas input mixture was
preheated to 220°C.

At a conversion of the acrolein of approx. 99.5 mol% and a selectivity of acrylic acid
formation of 95.0 mol% based on single pass of the reaction gas mixture through the
thermal tube, the hotspot temperature in the thermal tube was 323°C. The position of
the hotspot maximum was, in flow direction of the reaction gas, 45 cm after the start of
section 2.
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m xture of the follow ng contents: 20 4.8% by vol une of
pEaigabgi n, 0.5% by vol une of acrylic acid, 0.2% by

vol une of propyl ene, 5.5% by vol une of nol ecul ar
oxygen, 25 0.5% by volunme of CO 1.1 % by vol une of
C™2, 5.7% by volunme of water42and 81.5% by vol une of

1} FPPRBH of % o KRk o 20 L B SRS 8t ea
aalafyst bed iptrogduysed firdo thedthgemal typsavitisa tapdgmaghering pair obtained in
( HiEsciundee)f.refibeal lob adhianing @hirs methé ipreparativatofithesdnnozd coated
Z%é&#@tsﬂ(%ﬁi% b alnolimt'é)dldhBrin T;B‘é”ufs"i’éﬁg@éjd was 8.@4%%&&&)

HB to 279C. The reaction gas I nput mxture
preheated to 220C. 35 At a conversion of the acrolein
Thé fizgapcataly st®ed wasudhgbgeaddchsdn 8¢ 1. de flow dirgetioh ohtheyreactioagad,

45 8 ter B Gort SPscbiohL ANASER L ”@@Ebferm?%?ﬂ 0.02%%y weight
brRRk e tlaDus gt At ahnyiar gatad cateivats K inirasiyeed) Was postigned
delderately bebfeenttheinnet wplbof the themmal twbs and thefduberw veillrad e on

tHFmbell é&é\qgéithg é%gtuﬂiglgl aﬁ@ pinted irf the ﬂémﬁrbctﬁfn ofﬂ% reation gas.

ection, 2. . Repetition of the
CHEHsR1 W7 PASSHFR) a5 25N DH LGP L STBEHEDAISE he
condusted to theagryksin theeshrnewapduced into the thermal tube
wWith a tandem adhering pair obtained in the course of

renoval . of adherin airs in the pgreparation of the._,

Wifbrr GenGessiabsinof b rdielsnel i UG, e ftedeegio S25°C.
adhering pairs renoved was 0.24% by weight) 5 The fixed
catal yst bed was charged as in A I. In flow direction

fothe.re ion.,qgas, . ..A5.cmafter. the s t, of . secti of
b, RepHiad e ihe BRudfiRriatn 1M A) 'EE%WI{“&OBQ@O'Q&P‘?’M%@%“G fea
besatalyst hed ingrodueed intedhe thermal tibewith  fiesegiadhedna paiyabtained in
Klthé Bbiireé veeehovaRst aaRsrirg sekedn trderefafdredfthdehniie tobike
I%?A:ﬂ \{\ﬂgi of the thermal tube and the outer wall of

t H& 40 Y her mowel | such that its |ongitudinal axis
pointed in the flow direction of the reaction gas.

TRE e dRalystbls wasabafiedeswas) RAsithe fixst TO andf tdetibhiibeléngth

YR8 Y B o Oea UG MR L R Yl s
reashipretube length had gleeady eer sharged. @ fgsestadhering pair was wedged
(S¥oi) bétagehel herilif e windsItitereriatngodler kal bishewi t h
R
wapeaimad ang the thermal tube filling, after the adhering pairhad been wedged in,

was also conducted to the end in the same way.

The position of the hotspot maximum was now as early as (in flow direction of the
reaction gas) 40 cm after the start of section 2. It was now 324°C.

B) Heterogeneously catalyzed partial gas phase oxidation of acrolein to acrylic acid in a
working tube (which is represented by the thermal tube in A) [)

A working tube (V2A steel; external diameter 30 mm; wall thickness 2 mm, internal
diameter 26 mm, length 350 cm) was charged as described above with a fixed catalyst
bed comprising annular coated catalysts K1 (with preceding removal of adhering pairs).
To determine the profile of the reaction temperature in the working tube, it comprised,
introduced directly into the center, a multithermoelement (external diameter =4 mm; in
the industrial scale tube bundle reactor, this procedure is not possible; an industrial
scale working tube (which does not comprise a thermoelement) would therefore
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the course of renoval of adhering pairs in the
F&r@gﬁati on of the annul ar coated 20 catal ysts K1 The

i Xxed catal yst bed was charged as in A) |. As the first
70 cm of reaction tube length viewed in flow direction
of the reaction gas were sti UB uncharged and the

ceﬁgﬁg@éggrgewﬁ@q%g Pk Bgb B by AR, B8 g morefore
r@@tlr\ﬁeeﬁ A dowar iy 1° Gécpnth@ﬁamﬁ@cweém ARNVErsi®Y. and t he
outer wall of the thernowell 40 cm after the start of

, T 4 .
1684 e Ul RS 1o Do MRS ORI RE8 Mt oo
adfiemitpgytopslownwatdlbeen wedged in, was al so conduct ed

to the end in the sanme way. 30 The position of the

; it max now as early as (in flow direction
é(?)e?{@ﬁ? lgymzv@an

react Fon gas 40 cmafter the start of section
2. It was n&®al¥e4i0gs BJ: Het er ogeneously catal yzed
partial gas phase oxidation of acrolein to acrylic acid

Wor Ki V\,hi ch is represented by the ther mal
§e'8 @nZn Wg@% wor ki ng tube (V2A steel; exter

d| anmet er 30 hafpaeneoLs fﬂ%t'éﬂ@rFéggt’/@W'ghtrﬂf@Fﬂ‘éPr cczﬁt%ﬁt@vsts
26 mm | engKt ad8Goenty weightodfategtitd rags®I5cri bed above
wth a fixed catal yst bed conprising annul ar coated

cat al gsts K1 évvlth precedi ng renoval of adhering

Sestions To'eA8tei§e the profile of the reaction
t enper at ur ehemogdreocus riditurg df 0%, by weigltmdansealdr, cobfed catalysts

i ntroduced I Y%
mul tither m)g:1 gﬁgtr%tb/ l’é{(‘\{\/@gﬁﬁﬁsﬁg@n@s%} 4 mm in the

i ndustrial scale tube bundl e reactor, this procedure is
Seotiorpéissi bl epgrM90rmbustri al  scal e working tube (which

does not Cogfﬁ]plaﬁﬁu@réd'é?é’dmélwt) woul d therefore PF
59322 43 conprise a sonewhat |arger total amount of

active conposition overall and therefore require THA,
IMiHs Working tisye, underitbe sarne cendiorsasdh Hienthermal dubsi under A) 1, a

hbfé‘?é’éen@&?sﬂ)gé’até%id;@#ﬁ%{t alg %hhi&oﬁ@’dtbﬁbf Quf:roFelT?toVHéNﬁb Agid was
Phtimed (o riseasers ad Ry aRovs T 22D UAtM L7 AECdorderto
atiie@etheisamezcrélein gohvegsion of %Bmgxb%bous m xture of 70%

by wei ght of annul ar coated catal ysts Kl and 30% by

stetlter ST:. Sectio engt m. 1
T seBeatamBe e uhs P G avityS iRl e tRedon s fiutpteror
ntsattrmurys\tas asdn Ahdtpon@Efer the |s@mtof@ectme%n|fbw difeatipn &ihe
ré‘d?ﬁbhg  ength 190 cmonly annul ar coated catal yst
0 In

this working tube, under the sane conditions
as in the thermal tube under A) I, a

Il. Inthe same way as the thermal tube in A) Il, the fixed catalyst bed charge of the
working tube was doped with a tandem adhering pair.

As a result, a hotspot temperature of 325°C, increased by 2°C, was established with the

same position of the hotspot maximum.

Ill. The fixed catalyst bed charge was undertaken as in B) |, except that, in the portion of
annular coated catalysts 1 forming section 4, before it was emptied into the working
tube, a tandem adhering pair was randomly added (after the addition, the portion
was shaken).

The resulting partial oxidation results were indistinguishable from those in B) | under
otherwise identical operating conditions.
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het er ogeneously catal yzed partial gas phase oxidation
of acrolein to acrylic acid was perfornmed (for the
preegams addressed above, THA = 276C and THB = 280C in
order to achieve the sanme acrolein conversion of 99.5
nmol %9 . 25 The hotspot tenperature was 323C as in the
thermal tube. The position of4the hotspot maxi mum was,

HetrofindoushatdhAb pakial H55 ﬁﬂa%b%x%%}i&???—?ﬂer?e fo"britt AW

irectipn of "the " reaction gas. 30 | e same way
a?"ﬁﬁ@@%@@ﬁﬁ?r”{%ﬁ@ei n A IlI, the fixed catal yst bed
charge of the working tube was doped with a tandem

|adkyeirdiRg oPAtHermAtuBe WS dlfiked BatBREEHRRE confMBRgnHuEr &ated

325 L ncrease 2C. was established with the . 35 \
L D iatrPB‘HV%f°?¥*ﬂréecrﬁ8tp§BB aHB% ﬁ%ﬂrPerfqu‘?g?ﬁE’r? fRgdptroduction
c af theyannutas doathdicglalyatss undertaken as in B) |, except

that, in the portion of annular coated catalysts 1

i t 4. bef Qt wa tj into t ] )
T R RN sitel. HieRECanbetth s, waRLIHhfes A lenath
388 o a(themmwell iventgtitl in ithemiddiecofiloe tdastion twbe (fierkeldiamaier
4T Feebérhmad@gtd sihgle MeimbiigmehesiBldtie YRS the reaction tube in

i ndi.stingui shable fromthose in B), t ungder. . ofherwse
¢ DS AR eGP i alongitne 14315, o 8IS EhehGed from
thextopridoyemandias fpllews:al yzed partial gas phase oxidation

of o-xylene to phthalic anhydride in a thermal tube 1.

Sgéﬁ;ér?‘lng of geﬁﬁﬂ]hﬁq%' tube with a fixed catal yst bed
C sl ng

I'si Il ar “Coated 5 catal ysts, a_renoval of
adheri ng parteatitedinon$ GedP seatite framdCasemdee af geometry 5 mm x
i ntroducti o2 mmfx 3 men @RUk#); coated catal ysts. The
thermal tube (V2A steel; internal dianeter: 25 mm wall
thickness: 2 mm length: 385 cm a thernowell| centered
Jegtighe ni ddieegB¥ 14@r eacti on tube (external diameter

10 4b|rm) lfoemaﬂaroammﬂmdtm@taccdrmgg@o tXumnpte @lof DERA10344844, but

nmovabl e al o

the reacti or%{1 té%ﬁ%‘?"’i? ﬁérdeh%ﬁpéﬁgﬁﬁ ﬁgsgéngﬁni%gafﬁggﬂm ;_)ort

charged froREOMREY T §En@ovm Rt § 848Mi(B14 lowe): reseeval ghadhering

Icgngt_rll 1;) C paitSbpineahs dfea Mogesed Jifer2:20e ﬁﬂHMétaIIEDxfde(Hntive
ramfec) o , | i

Section 2: %’ﬁ ?ﬂ%fr?%) agrﬁg%rﬁ%r“%rd rﬁga(,)g;/ﬁ é&%a‘# EP;';TS')’(_S%{)W weight

according t8f¥ its, 176 %rbyweight of ShAfgunits); 014% bywRighhof Cs

renoval of anheRi1AY paveight(cs TERandtEPN spray process;

support geonetry =8 mMmx 5 mx 6 nm(E x | x H);

renmoval of adhering pairs by nmeans of a Mbgensen Sizer

Sectiod nul t 1eR8tha1308M de active conposition coating

conpri sed OafdYadnoatezi @itdlystacirdibg Theéadmyplediofl DE-A10344844, but

with removal of adhering pairs (suspension spray process; support
geometry = 8 mm x 5 mm x 6 mm (E x | x H); removal of adhering
pairs by means of a Mogensen Sizer |; the multimetal oxide active
composition coating comprised 0.15% by weight of P; 7.5% by weight
of V20s units; 3.2% by weight of Sb20O3 units; 0.1% by weight of Cs
and 89.05% by weight of TiO2 units).

The thermal tube was flowed around by a salt bath (a mixture of 53% by weight of
potassium nitrate, 40% by weight of sodium nitrite and 7% by weight of sodium nitrate)
which had a temperature of 350°C.

The above-described thermal tube was charged with a reaction gas input mixture
composed of 2% by volume of o-xylene and 98% by volume of air.



10

15

20

25

30

of V205 units; 1.6% by wei ght of Sb203 units; 0.4% by
Prgoghp of Cs 25 and 92. 17% by wei ght of Ti 02 units);
Section 3: length 130 cm annul ar coated cat al yst
according to exanple 4 of DE-A10344844, but wth
renoval of adhering pairs (s#8pension spray process;

TR Eﬁé}bfa g§9ﬂ8\ﬁ?ﬂ§bfa¥ 4-rn8 STB)h 2t ARt ;ﬁ £90ré & ¥4 baX(abbolute).

TSl PO g %én%éh%‘?%%ﬁtas rpv%fﬁgi%%waﬁwa
conMepsions efdh® oG nbybaged ghtsingle Pyss of 8% reactioni gastmixivfe Y@k the
tHéhbRtube of Y0 BY Y fhfe sRiecIB? pHihali® anr%iludé/‘fd%haﬁ@i Whs

h 102 units
o8 Pl afﬁaesfgagéemf%wﬁ%eﬁ}%aﬁaa%wi g 4 T Bosiion of the
het spotmaxiofuns Boflowydinestiorhef toé reastieragas was B0 cmdrayond ot of
sé@icgt of sodiumnitrite and 7% by wei ght of sodi um
nitrate) which had a tenperature of 350C. 40 The
above-descri bed thermal tube was charged with a
lir Bepeition of the pantialoxidatianirem G drisd with cotralies! igpping of the fixed
Océﬁéiy@ﬂ@ecﬁﬂﬁocﬁ%% o ¥ tH@FPnéPiutfé' With éjﬁna@l%?a%héﬁng gdi€obtained in

LGS b8 B et s Tt iebatath of fhgydfplar coated

mca&alyrst§ frameration Rr(thedetat areountof thel adhatieg palmﬁemeed wps 0.3%
deymemyheh. At a conversion of the o-xylene, based on
singl e pass of the reaction gas m xture through the
t hermal tube, of 99.97 nol % the selectivity of
Thafixed catalysibpd wagshaweaesink) hirs flaw ditectionsf e reagtion gas,
9beirstisybnd tHenstarabideetion?2,t Htvever atseetiort mmdms:adﬁaa@ pding®.092%

o 3ich| BeRlor R o) Geif o e BHEMR hlcloch 685l 3R, Ble

thermal tub@éﬁ@tnqsitleﬂe%bew\'ﬁen 'ﬂi"%ﬂ wahaf ghe thernal tuhe and the outer
wallbf thistiermomwel thlﬁﬂaﬁ&nblﬁ@tudfnat &nds pointed il theddedirsstiorbefdhe
EIGPGHE S, DA Tld 06, o Chd OG5
a@aicpgdqqtpqtﬁéh%%'arta@ PYREYRYt he annul ar coat ed

catal ysts fromsection 2 (the total anmount of the

. >
VRS e RR BB B rfipotcrieralite! Biilabodty fEfe.
direction of the reaction gas, 90 cm beyond the start
USfPraeisibhalPaent Apploation Na. 667044327, fled 86dér07akhncarp@atediinto the

plfeg Qt]%?/ént ngli@h%h%ye@é‘r%ﬁﬂe ?é\‘fe éﬂse thtr?heé;\Q?d %nﬁe Qfm\%?r‘getn) §ined

sts over a

t%ﬁ Bing SUMeRHSLhBRYSRRN qayiat 'Pﬂﬁ@?m\ﬂ%ﬁ pregentimeentin arppossible. It

carutheredord biehessomee that Wl ihvemtioh hetHirhibesoogd bf the appéridat claims,
tion of

e e B e o P L g P Bl 2

© | and the ther mal tube charge was al so conducted to

the end in the sane way. Wth an unchanged position of

the hotspot tenperature, it increased to 463C. 25 US

Provi sional Patent Application No. 60/944327, filed

06. 15.07, is incorporated into the
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present patent application by literature reference.
PEBb3zegard to the abovenenti oned teachings, numnerous
changes and devi ations fromthe present invention are
possible. It can therefore be assuned that the

i nvention, within the scope 96 the appended cl ai ns,

cRimde perforned differently fromthe way descri bed
specifically herein. 30 PF 59322 46 Cdains 1. A

process for introducing a portion wthdrawn from at

1.east pooresp fasdnitdueing adlediogevithdrayymineraat @t eng production

cat agh4gs ofkarinti=? caate€ astalyefd K imBLa fdaction tibe dpENGHeebundle reactor

! ubelehe b e gt g;ieaﬁc tig el s AT bl Byl or
a heperfasgingediripipgentauslycatplyredinadial gassphasexidalienigt aron
of aargam&gtvﬂmg EdnfidunB Wi ETB@Hpries)bafere the WRAArA®EI of the portion

one B epetahe iaudlon O8RSt I WADER R olfficre te
bef otnodygtion Pﬁ'thﬁd@[l&m%wdbﬁw"c inte thereacdan Wbehtemaxning athsring
t he gmcaﬂaaﬁmbu&med EANEIY$I8 & fafhes inMige Blepartios obthe at least one

annu %&Fa%ﬂtcﬂgw%a&famgg o}étgoocaﬂﬁgstéka{ﬂb%spéﬁffr 'tR@aplgast

t he east I-on ann coat é
cat aPyasRredyctin cha@@tans&rtfrpm the ﬁﬁﬂPHéV'tBE’fE!“@ast one
production charge and/or fromthe portion wthdrawn. 2.

ér he ?ﬁé’@r%%%saé}c%!fo‘?ri&gfda?mcl' gE?ei‘n th}y&?&gﬁrba{zﬂ%tscf@%ﬁﬁst of an

annu ape

bodyawré apet suRpoBoody. and a ceainseec 'W%wsrt'ea app"ed
t her giemto,tthe extetrat diainetdir afm'nb&!nnolbr shepedsoppat bedyaysird) from 4
SUPF’@J {0 r‘HFh‘,J'gs R&LAG n’iQ E{rﬁ’aﬂr&’ itS Wl 'trﬁc%nﬁ&l%ﬁm 1ft5Q[I]Ehr%.

mm and 1t5 wall ness rom to 4 . e
process according to cI a| m 2, wherein the actlve
o) rrpiilaé priocesscaneprdireets ciim 22G/hbmdrsmembvmmﬂmncesitiemnmpnses at
oxi dRagt %ne%ﬂ&é@@ﬁ%ﬁuo‘é‘:wr ding to claim3, wherein the
mJItle enent oxide Is one which conprises 25 a) the
el enents Mo, Fe and Bi, or b) the elenents M and V,
4r cThe pecedscaventding tachinaddwherimalhe yniicderdémtroxitie.is Bne which
The gy § according to any of clainms 1 to 4, wherein
the adhering pairs are 30 renoved by a process for
screening with the aid of a screen. 6. The process
accoadi rige eleneEnts Mo e awkBieon, bet ween t he ext er nal

di angy erth@e%%ntéﬂ@ah&'\/gﬁﬁ H of the annul ar coated
catalyst Eis satisfied

and the ‘E%P'@E]‘?nhg{ﬁ'"aéﬂaﬁﬂ"%@ﬁ%dé%f wi t hi n whose

continuous outline a 35 rectangle Rwith the side

8, engtﬁb%pﬂec@gsdaééofo@rrg & 6$E|Ei'n’%eﬂtdﬂ4 %e?&ﬁtﬁyﬁhbﬁgg@rs are

*
L>EZI‘?Eelr_nbovDed bya process tfor screenmg Wlt?\rtR(\e/ Iens’doof a scfeeAr'mo L>

6.  The process according to claim 5, wherein, between the external diameter E and
the height H of the annular coated catalyst K, the relationship H< 0.5 ¢« E is
satisfied and the screen has screen orifices O, within whose continuous outline a
rectangle R with the side lengths L and C can be inscribed with the proviso My,

L>Ez2H>C>H,

but not with the proviso M+*,

L>Cz2H.



10

15

20

25

30

35

40

PF 59322 47 7. The process according to claimb5,
Wasgﬁif, bet ween the external dianeter E and the

hei ght H of the annul ar coated catal yst K, the
relationship Ez H> 0.5 Eis satisfied and the
screen has screen orifices 037w t hi n whose conti nuous

ut l4.ne rect I . t=h e. Si I t

Fan DB rBeesiindiota cilth Sprb st bl 2 BlynaflinSter £ and

but theheigntid of the aanslar septe catalyst .2 palpticpshigtre2 plrn@ Sk is

accosaibig 4rl the atigeh ha@’_@@é@? Brifidee GhavitRIwRcdd donenGdusi dutline a

are . he . C,

or odecandedwlh s JbeRuEL AR0Y B be ARt e pEURo e

orifice 03 is arectangle wth the side lengths L and

C. 10. The process pccpkd g ¢o Kl aim 6, wherein the

screen orifice O, is an elongated hole which derives

froma rectangle with ! he side lengths L and C. 20 11.

The Pt oebit hedsedsalss o claim 7, wherein the screen

orifice 03 is an elongated hole which derives froma

rectangle with the Eizdézlzel'filgt hs L and C. 12. The

process according té any ‘of ' clainms 1 to 11, which is

foll owed by a process 25 for heterogeneously catal yzed

Par tTred proessspitasdingto Grim Bn\gbéreﬁfthe Eg@@h @lr':ﬁdeﬁbh { i? _ragegtangle

co ol ot n tube charged with the fixe

Ca?ﬁ@%‘tﬂe&&l&@ﬁ?@%@b g;focess according to claim12,

wherei n the heterogeneously catalyzed partial gas

R hastheqptbekakiaetordihgtib elapad, wharen the scrabn orificef Opig raaketangle

to ag LG:+aGl t he gas phase oxi dation of

o-x;é}ﬁ[erynégbgln ?%%tgigﬁ%gfene to phthalic anhydride. 14.

A process for preparing annul ar coated catal ysts by

Hppl THengoeess acadringdo akatm Bewhereimibe streen otificeadiialaarelongated

shangg ahieR AbhvdiaftFa udilid Win Hebi®d iefgihs AU @1 nder.

whi ch conprises, after the preparation %r ocess has

ended, at |east partly 35 renoving adhering pairs of

ToatHe watess\estordingds clion Mpahersintthe sereep arifidel @1is ah®longated

The 1w fibh BAsfont AR Ashdidhvih YRl Siadhetls 1R deen

prepared by a preparation ~ process according to claim

14 for charging reaction tubes in a tube bundle

T2 ackherprocdsh aacdridingdo any af gfaitnsbietd.114@hith is fallgeekbyng process

obt & . . ; _ _

bodﬁéﬂﬁe@ﬁﬁb@g@%ﬂﬁe@ ﬁta‘n#%@ﬁs?@'ﬁ% P gBc staring

cat HOPSOUBIN B AR fL0E RATAFIAINIDR s calalvel PPt s

whi ch have been prepared by a process according to

4. @ifRelfbocess according to claim 12, wherein the heterogeneously catalyzed
partial gas phase oxidation is the gas phase oxidation of acrolein to acrylic acid

or the gas phase oxidation of o-xylene and/or naphthalene to phthalic anhydride.

14. A process for preparing annular coated catalysts by applying a catalytic active
composition to annular shaped support bodies with the aid of a liquid binder,
which comprises, after the preparation process has ended, at least partly
removing adhering pairs of coated catalyst rings formed in the preparation.

15. The use of annular coated catalysts which have been prepared by a preparation
process according to claim 14 for charging reaction tubes in a tube bundle
reactor with a fixed catalyst bed.

16. A packing obtained by enveloping a portion of shaped catalyst bodies with a
packing medium, wherein the shaped catalyst bodies comprise annular coated
catalysts which have been prepared by a process according to claim 14.



