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PF 59321 1 Method for |oading a reactor wwth a fixed
PEisa2$t bed which conprises at | east annul ar- shaped
catal yst bodies K Description 5 The present invention
relates to a process for charging a reactor with a
fixed catalyst bed which con'grl ses at | east one shaped

WI@HM@F loRAHY a e MAFSAthAE BRI datdlyst Ba@ @hich cohfbﬁ%e@ét I8ast annular-

[ e _ext.ernal diameter” E, the internal
h%ﬁ%\gtcé'a'lfst‘gﬂ%e? e height H where E z H, in which,

before the charging, fragnents fornmed in the

pes@ptighi on of the 10 shaped catal yst bodies K are
renoved at |east partly as material which passes

through the screen froma screen residue conprisi

Fhe pasentdnvdaniion relaigs tosa proggssfopehargisg afreactorwitiee ﬁxwgcatalyst

BQ@' whl&ﬁ RohPASGCAt IR bRS smp‘édlcatauﬁs.esodw& WhBE@Gedhatrit sHask is

Bl o Pl R S Pt TE Qo Bl TR RE LR e gt

whelra Ead, inwbish, mputhm@najglagtfragﬁeemﬁafgrmeﬂ indbe peapeeatign of the
bmﬁ Catlyst bodieORtard tensovea et icasspanty @mﬁfeﬁaﬂ:ﬁhlﬁm pasdel through

SRR,  brofn R TR Rhaple B0k, AR COPh frcossfor
B@'ﬁg@'h@- and4hen the sgieen residueds osed to cthaéae badined patalysihegdand the
ptoasss foh é@uglnngals pedolrh&ewitlothetaidof ¥ 5dtge® Which®ad strlebn erifices

%Bo?e éoq'[hﬁ%hs drfdtl Hecrﬁas gamoa%laﬂea%ﬁm@b%a g&xp ffr?({ %clh&?é whlch are
PPRasie P”Qél‘?ﬁ‘e’l @ﬁ,q@sta@q@ @Wé‘eroﬂt‘%ﬁtl angepgth ldﬁ"@t%ﬁ@@"ﬁ"?b?ﬁies
bhe reatdnigleneittpibie sideferxgtis L 20d By avtle irepsrobies thae el Iimenghich runs

P%@g%?&fi di’nt?ﬁigﬁ\ %ﬁqﬁe Qgﬁné’gﬁé&rééf Ghiflc8Rd! p%gaq\el to the

reactor are

epreticalggrange P@S&"Br‘&e g‘GP enetheCdres aeldiave any flrther P°'“t lying
pn thecoutline, whdse distarciedosn hieoufjipaeomt P> Cndi rect heat
exchangers In these, a dividing wall separates the

eact| er fr mthehat t ransfer chanber

5’&8?? rg?raméwe QregsisPHRY F?a[!ﬂ%‘ia%fe@ﬁsﬁée?‘?“?@%'“ a Pxed
cata&‘at;tmd dnsmbsem moaugacioh acehjusthas wedldaibivo msgeactonsiskitable tHesefor.
it h@iee the @H&bf&ar& Fcb?nér%lﬂ HORGS hbbtf@?(cﬁéndek’éf I §RSE aJ‘&a%ndmg

cat

t
oY befassias the Bacton hamBet o e es HRRSIP Graratin dhe tpaction
thancheylis ndrenaliy disposeaitbé Bxedodatartyst bed Hiroegh Malsh thecrebdlitio gas

gﬁxt%%’wdcﬂgteﬁ hﬁgﬂﬂﬁg‘;g AsiddP6 tibferbf "tr?ék‘gb!&t%ﬁtstdhgﬁé' ggtﬁ]tye
a7 DR SERmaTs, 218 PRGN, it i SR EDOP auaiuTE LY P o
canrweieddhrohgh thedieabfransterchamber, mdiichaesdhé task loEsuppdying the heat
of r?éctﬁ?ﬁ@@@ur%d'tﬁrogglgtrfegﬁ\ﬁdl% vﬁﬁ%h@fdﬁﬂe hethB cageaeddtnermic
B oab e ATy 3E1a5 £Vt gl o o Emp e foieat of reacton
Bleaspt G'sthefremtloh (foeexsmple :rdhe casshef exotherichetaroganeously

cahl zecf Eﬁééttloné?ﬁJ&fél flﬁﬁ]he%ﬂaxcrgrﬁgng\nfegpﬁcﬁ@@both gases
?%%%{U&? S Efdrieb br such Eeiort S n R by URLARRNE 1S, 13 expmpe,
DEA 6331049, Dise, 2 905592, FP-AE00 314)DirC 2 83@ 769)angjthermoplate
heatorect. Nan ggdmile ADER HR00D4) 1701 MODEDE1de 064 OBA15017.

DE-A 10 361 515) or reactors with heat exchanger plates according to

DE-A 10 031 347.

In the tube bundle reactors, the fixed catalyst bed is generally disposed in the reaction
tubes and the heat exchange medium is conducted within the space surrounding the
reaction tubes. In the thermoplate reactors, the heat exchange medium is conducted
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In the tube bundle reactors, the fixed catalyst bed is
pEme3aq |y disposed in the reaction 40 tubes and the
heat exchange nediumis conducted within the space
surrounding the reaction tubes. In the thernoplate
reactors, the heat exchange n8diumis conducted PF

8y ecfaw Qé‘éiéhe‘élﬁﬁ@rhﬁipﬁa\(eéjﬁﬁi tﬁB%Qed Eéiél??dfﬁe@t@alsﬁ@é%d in the
the. d cat ySte&la) ﬁ%sed in thé reaction
Ao s Borag Py the heoPHaERat 0. 1t w 1| be

appreC| at ed that heterogeneously catal yzed gas phase

ft%ﬂleé Qﬁlﬁreé@ﬁd tﬁét@n\éﬁ&?m en'éo@élE @atb&zéh’ %]élﬁ[!)l’iﬁsé r@&nons can, though,

BSbuPhlicis Re PEASHRHN el s etmalrused oo et } B3bing)
exvrgpment (OEdliabatic readds’ 2@ ToexamgpleDBEAA 10 2000829750 and

BE3A 10@006 01pes®ral |y, in heterogeneously catal yzed gas
phase reactions, attenpts are made 10 to mininize the

energy demand required to convey the reaction gas. As a
Ruite gererpiby; in fmienoeenewsma@lmp @es phase repeljansegttampts are made

& Mﬁﬂn&@ thésé S reGlidE coRVEY the tedtigh §8s.14& a measure for
el

SIS, B Eoetdoh e e o g Ao

eerfigureghe @&%d eatalyeldied: siace thew gause aPgrYeulgddowaressuredrop in
heaaebage Mehe RARLich§athroudh filve ftearcatihstBe@ (., ffr eRAMpleAr
&R? 895/5?63@23@&%&%&%&5%%?%:M’ular]siaé@&?ﬂglgét Ho&es%%HﬁS@

u5| on pat
engdsts injradiged ffkﬁm;@@wwsg’@d fyﬁ’ﬁé’ﬂﬂﬂ:fmﬂ/"ﬂ@ﬁd" mﬁame*ms inzAn
mhrevhitatgey proaiictayedl ar catal ysts is that they have a
conparatively elevated fracture sensitivity. In the
course of their preparation, there is therefore 20

Hewger  dispdlaniagde of @ppularcatalyste s at they hays 2 rogparatively
tlevated fractusshsgmeiliviba irathgsoutsedif éwin(ppéparbtiong there s therefore

{)1 g‘élv&s’g g ééﬁta nrd(fﬁge%) of t4itietiBn b}sfr%hfﬂé(reﬁ I%ﬁaﬁéH‘c:Até\kst bodies (of
e 201 ek oy B A o, i
érergeneratly phapareteid aanixsuwe With fragments @f sudpshapéd cathlygt bodies (or
§|‘é°tfbtz§|ﬁé’&§?§ﬂ& alfo‘@lrrﬁ(tttlng Sp @?tgﬂééﬁﬁ ﬁ‘fr%?bﬁen fméy thdve'Llide variety
ORETaht Sopai st v e Sl del B LR WG faed catlys
beddswb@nqdjm usveginixturesl juswlnantlmaedrwlmtacerufem@ﬂx&cmwlystﬂ:eds
P\%ﬁch ih@ dé@l'tl@:?whﬁﬁ nBRNélfy'f&%l N’ﬂh& Bedi‘fﬁrtﬁélclaé(e 6@0@ uéé def hact
BB ROP T et egiesanay 19 B (WPHRERL IR ShEh FesrRene.

fragnments. Such fixed catal yst beds havi ng an el evat ed

?&*f)&ﬂld& Bt bds ﬁéwggéh |BgdtEd ﬁé&l&hgct?éh‘é tl%hgﬁnnatural%cause
R ElEbrBH Plgssor %&O%W%gﬁwﬁfﬁ?ah%%%ﬁ?@%&v TRecton By

for the probl em descri bed above, a process for

obas 9i1a9,031 Ifébwr@éndén hda ?erﬁédsﬁr@lr ﬁetp%b{énh d@@@hbéﬁ'a‘bbve a
ORI BF ﬁfﬁﬁ@%&%ﬁm VAPES, el et g Wihiconthute Shuiar
shapedcatalyshbegies, liwhigh, Lpgereéln@mglamfaagmnt%f@an@@nath@
prepartion 6Pmeladhalbystepedebiystbodiedare hemmmmétely@l@ material

\th%h %ggge%%;oﬁgmﬁeﬁ%r%e%rffo‘?ﬁ g{gescbgéje&ereglaﬂ 2 100 s d ?lg]-nt lﬂg annular

shaned satalyst a@meebhsr 9 pfq%s%@r ﬁ@rﬁemag.tam m@erﬁzaﬂerelg ithegcreen
HsRidelueed Radraegd the fiked estalyatmidyst bed.

US-B 7,147,011 recommends, in the case of annular shaped catalyst bodies with an
external diameter E and a length (height) H, where E > H, the use of screens whose
orifices have a length L and a mesh width C which satisfy the relations E > C > H and
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40 US-B 7,147,011 reconmmends, in the case of annul ar
phapggq cat al yst bodies with an external diameter E and
a length (height) H where E > H the use of screens
whose orifices have a length L and a nmesh width C
which satisfy the relations E3> C > H and PF 59321 3 L

£ 2g, l:PJt' LJ§7A}4? oﬁg?eel%é oP RSt tﬂg?éip Rlesh ARith €F BRd “length L”

P pe P ot rorasniliiee of e UralBd Shaps tnsiehd. Lo 5

US1R 7,181,014 stetessmarehethgt € laad L@rathe sidelengthb of thedectangle in the

E&dR0bhectan Lﬁé}%cfe%ﬁtoﬁﬂéﬂse in the case of rectangular
screen on%l ces. 5 A disadvantage of the procedure

recommended in US-B 7,147,011 is, however, that what
Aatisgidvantage efithe omceéwewemrmnenc(@ﬂl is &)S-Bf7ct47e! 1tie however, that

wﬂ!ﬁ@ﬁiaﬁﬁ ‘a5 thé sEre8f Rdsidlel (¥Is@ ?é%rre&@a’#*%ﬂ&élz@’) Wééﬁenhally only

cat a t er
s i natan <alaiah Bodiouvhie Tt Rheftet Wit Badias Birdugn
ﬁ‘@rﬁ@f&&.ﬂd@isﬂ &nown By “ynidetsiZe’ legpmptisep aetany #ne fragment particles but
8185 RMphiakeY g@é?@é ﬁ&gﬁé:ﬂqjéﬂiﬂlespaﬁd b@év\sgfrha gﬁd%ég@a%h&hbét rings.
EBERATEs e Baiive'ol 1% 7,047 S g helRiRta of AR gptpvet ragmens.
catal yst fragnents. As a result, the proportion by
RBaTedl, Be prépartadbningss Which ha/admméu #dr By th&tBrisl ddfichpasses

Wﬁ%qgﬁa&ﬁ i hé grdctrédu%q'eg%gﬁﬁ%gae in r%@%m i %H&an%twely

I'S CO
g hightin gisadia Wgag&pu%ﬁgqué t%%awﬁa opfalling raw materialy
resbercedbnd rising rtave Aaiteriabicdsts; isimge Hravvnartialrwisith passes through the

§ér38r‘? Pﬁg'hﬁqg%g{d lgé d%ﬁﬁs@g o?gﬁ%ﬁﬁocbgére‘auiﬂ% Joh@a dﬁﬁé@%ﬂmplicated

Fﬂ@ﬁﬁ%f F 5 is\j&allthe Gigse FFHQFSG'“SHB% hqugrqqﬂdghqatscomqarqtlﬁgly N {eLaad
batalqstafmmts ¢aneribubeetoghe inarbdsh & presspaedp describebanisio a
GArkiely §rﬁ§ ge, ﬁ@né rt'hgyﬁﬁnoteﬂ oMy REGRESE cbﬁ'l(lbute to this in

ressure SCr ara
g QEaaterdagn ETQBO’WH'FEI‘ gegqeﬁe'?l}e é‘?’fﬁcﬂlf&s 6’5&‘3 &’?%fﬁ‘i‘%rﬂ%’tm”'aﬂy
appdrentiwitea it io takien inte accountthabthefixed aatalysidpsal; in the atultitude of all
gfs%‘se@o cﬁ% %%5‘@ I a(:f‘fe sﬂ%‘ﬁ\é@ QB&EQ Bﬁtsgenerall of mixtures
Foul %%t %? i di’ﬁ en.Lnto acgér ¢ bodi
Pzt cpmerize Bosh & vapaj@tacﬁwé‘as 3RO Padiea ANt fneitcabapsd dient bodies.
Upertapeansiieres genenally toat| wherf theatadtiphigaa imixtueds icorducheainedier

fl’\%%?ﬁloﬁ% em%rtﬁédugh gfchaiéfg dgh§§tmsd’$Hh?stq'% i b nbe&hes in the

cat a activ I.ne

teeriosHie. Boaicbasspding Jued boe,SaISiStRa oaly gt AeRad tg}erf Rafies). the
udirmerﬁdreofrthm:aactantsg basatl ot single pascafriblel t:etaetiomgahsﬂ'nrough ¢he fixed

ﬁ@% k gnncﬁ%n %Jdll? &82 hBRe L@{éhm{@{a?sd o sba.eg a@dﬂbdﬁaﬂ{(
BeRRBChe R R Tetgned STRLCR M ?ﬁ% esdbidinet ner

tardinercjally friee of fragmentsi on of the react ants based on
singl e pass of the reaction gas through the fixed bed,

i tenefboiret Sty o bR Radtogfic g B ovano o
proees fetichargiog areagtersyithy afixeas %tﬂiysé ad whichedompripes at least
Shitipati RathlysEBEaBY K whbbd gbdrRstrie khageig Rt loba rih§ witAtiRdéaemal
agmg?eﬁegteqxtemsgrn%ge% Tk BT HOBhE byt 2,
whieh, bafose chaegmg;\/nrlmarlkydlnmﬁn%se@lv'ded fregmentsgdownignealyst
@@dt)eérwémbm RmtevifIqResif e BrbldgH the SBIRRA fio 4 Beree® festiue
Eérﬂ;gnsYHgt &ab&? cgtéﬁ(gf tgb%]les K by a process for screening, and then the screen

residue is used to charge the fixed catalyst bed.
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di aneter E, the internal dianmeter | and the |length
(height) Hwith the proviso that E z H in which,
befsogeti t he charging, primarily the finely divided
fragnents (down to catalyst dust) are renoved as
mat eri al passing through the screen froma screen
resi due conprising shaped cafal yst bodies K by a

BE 9GBRMoh wthﬁcprrsaemg@ref;?%egt l@ggrét@gpréﬁae%q B@%&%f Eifging a

t ) : 321 4
I@oli? BHiP G ER CEBBHRRT Wi FuipSeR 2 [sAS LA SToRGR FrlyRt body K
phosd ghesnetripstepeds thabof atag witm thezextarnal cliamnete Ethea irfténned
Gigtrglléfibn@gg% W Ry wgére reééé% inf\&rg:iérg ﬁygfor@ﬂgé ?ﬁ@ﬁgif(catalyst)
fesrgenle e Ol (BIRAD Hheieats. oS e Inerbafigatment of annular
dieanmbodies in tha ¢repacsationi of aonwanhaltielement wsupportgd catalysts K)
Rehed th thb prepardtdh e the(shabad ¥sthiysthddie3 KB rembled at least partly
eXﬁl_'gFI e ‘glﬁlal%l al #c,?t )t f{ia\gg‘entg, fgromsg_sl nt hée 4 her malr.s. shaped
£% BRfSrBhLhISh PagReqitPUIRNESGTa50dTomL a SHEPA LTS AMATsig shap
cdtalysirhodies Kby @ bricessfor scrastipg anddbierc teasiciasngesyiue is used to
EiirgE thel fikedl REtaREERR d BB pRicebdifr 8BRBRIAG PpaHarmbd R itRSaid of

£ APE RIS splash fcsm ise bonfiuel oifibS bat bl faenRESE Efieast
regieaight-fiee sgcfions whigh@se epnwgite ope goetber ater diglaneasiover, at least
aneliehB@I. iikeews parMBl il il deedtangls Mith tife difle hafh@e. 4rteC, with

(e e iEh R gt PR Aol Pl Bncll Fiiidb B hgqutine of a
sareen edfice\and paraliekioithr hesredcal rectangie side with datsige iangy C does
hétadive ahyurtbibF poigtTying oh thes@tlineowisosatiigtingy flon® fHesLitling point

h L
PG BB etk i &) SRl e s o B ng, T laEOREY
lengths L and C, with the proviso that each |ine which
runs throughLangau bide (Bay/nt P [ ying on thd)outline of
a 15 screen orifice and parallel to the theoretical
rectangle side with the side |length C does not have
ﬁrﬁ)ﬁaf'ﬁgﬁdher point lying on the outline whose distance
fromthe outline point P> C (is greater than O,

PR e 95 0 0B AT P,
thecelabionsdk with the invention, in the process according
to the invention, the relations Il, 25 L > E zH > C a

H2 Z(E-1)/2(] E)ZH>%SFﬁ§Ei(EfIiI%d' 30 Even fpre

preferably in accordance wt e invention, in the

process according to the invention, the relations II1I,
arelsatifflRdOHZCZH 22(E-1)/2 (I111), 35 are satisfied. Even
better, in the process according to the invention, the

elations JV, 40 L>EzH>09H>CH 2 a (E.1)/2 (IV),
IE_'ven mlore pre#erably in accor gnce with the invention, gn the)procegs \a/)ccordlng to the

invention, the relations !,
L>Ez2H>0.9H 2 C 2 H/2 2 (E-I)/2 (i,

are satisfied.

Even better, in the process according to the invention, the relations 1V,
L>E2H>0.9H>C>H/2 z (E-)/2 (IV),

are satisfied,
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are satisfied. PF 59321 5 Very particularly favorably

pp saggprdance with the invention, in the process

according to the invention, the relations V, 5

L>EzH>0. 86H2C>H 22(E-1)/2 (V), are satisfied. O

course, the process accordingdto the invention is also
present when one of the 10 foI I ovvi ng relations is
satisfied: (V) r; -Ih)/2; or 15
t/e,ry"aa 'CH@E’& r%@acgorpjap%e W|trbp1e2r@1emq> I")? e process according to
theiidno Ghin@tdgtins V[ 2; or (1 X): L>EZH>0. 86H>C2(E-1)/ 2.

25 Very particularly advant ageously, L, both i n t he

relations | and_in the S Iatlo [,
IV and V andiﬁ?#ﬂ?%ﬁ?% G”é?ﬁ?é’i 1. 5E better 2
2E and even better Z 2.5E. 30 In general, in the
BeQG@smdaccording to the invention, both in the
relations | and in the case of the relations I, 1,
IVand V and VI, VII, VIIl and I X, however, L is :5
QbEyurse theranmyessaemeerdingaom{lnvemtbqaealsb jaresest wWiosh enedof the
AbwiR lfelgtlo'?ﬁls dhtished:ength restriction is, however,
causeg nore by secondary features, for exarrpl e an
excel | ent nmechanical stability of the screen, than by
(Me desiriee HeldHiag 24Etl)/an. 35 A conparatively
general formof a possible inventive screen orifice (or
outline thereof) 1is shown by way of exanple by figure

In the sinplest case, an inventive screen orifice
(or outline thereof) may be a rectangle 40 with the
?m;le Iersqgl&s-iizmlelit:agfs-mﬂom by way of exanple by
igure 2. PF 59321 course, an inventive screen
orifice (or outline thereof) may al so be an el ongat ed
®ol e, as shown by way of exanple by figure 3. The
georretry of an elongated hole wwth the edge length L

Lves f ngle with the side |engths
6’?@ égrﬁ%%ﬁfﬁg@% gq)gfdes with the length Cin
each case by a semcircle wwth the dianmeter C5 (the
twole width), the semcircle curve pointing away from
the rectangul ar area. O

(X L>E=H>0.86H>C2 (E-)/2.

Very particularly advantageously, L, both in the relations | and in the case of the
relations II, Ill, IV and V and VI, VII, Vill and IX is 2 1.5E, better 2 2E and even better
z 2.5E.

In general, in the process according to the invention, both in the relations | and in the
case of the relations II, lll, IV and V and VI, VII, Vil and IX, however, L is < 20E, in
many cases L < 15E, frequently L = 10E and often L < 5E. This length restriction is,
however, caused more by secondary features, for example an excelient mechanical
stability of the screen, than by the desired screening action.

A comparatively general form of a possible inventive screen orifice (or outline thereof)
is shown by way of example by figure 1.

In the simplest case, an inventive screen orifice (or outline thereof) may be a rectangle
with the side lengths L and C, as shown by way of example by figure 2.
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course, another possible inventive screen orifice (or
pptdgspe t hereof (both expressions are used
equivalently in this docunent)) is a parallelogram as
shown by way of exanple by figure 4. In addition,

anot her possible outline of af inventive screen orlflce

oF cQll€e \C%H iﬁﬁrﬁlgé b(‘,’r‘één Bﬁﬁ%’@ (®r Bﬁﬁﬁfﬁgﬁioﬂ é}“él!sb bE aH%}onPﬁted

[ rt ue rners o
ed ho‘fe with

one
et BTN BN O RSBPIECOH GEBEE 81 e 9eTistRyA EpIelones
ﬁtare&igle lergtiv b dedest from et of & Fctangla with mbeldedengths bandyby

Yting e sud%éW"EH'tﬁe lef tﬁ’i' GanaédchY:a@é b&’hfséﬁﬁc?refe Wuﬁﬂﬁé diimeter C

Ko B i), Cea%rﬁ'aﬁé%agws PTG SR ectnghller area. Of
cwemtamther possible awentivedscraenarifibe for ootipe thereafi(bivth @xpressions

b@]deﬁ\@]ﬂhhféﬂtlv\w this dOBURXRY) is Eﬁ‘é%llélegraﬂp 128 shB@A bly Wa?%f

t
BRAele B e, o7 Sl Sodthel nossRis Sutlnel af Ao eRfivg Strgenprifice
iseanei whichederives Yromya restangular autiine bylvidue a@aibmmt ygast some of the

BEYBIMESF thereSfan§R havifg BReH P&lthdet Rffaccor dance with the
invention will "have only one type of inventive screen

orifices. 20 Preferably in accordance with the
Impringiples @, screen to beaised oy adcorlasce vith therinvendion maydweive, fof

éxarhplé eéEBIuFélltﬁff diffePéht itybed ©Ff Séream 66ficek pbsdible in dRddnes with the

i, ol 5 Ll L«

preicess aceording todhe Iﬂ!e'ﬁifon wihehawevar hayssnet mee
bénerlly not MérethaH twb diflerenttypes F sdreér oiifitks mﬁlﬁzhﬂaﬂsﬁ/ ﬁlidfhventlve

PRI Tepl A D S g BGLRABL  l E us

erm sc een Erm " screen

insaqeawiange wit hei igvensiag wilkhaveioslydne e ef inyentive sereer @r |i§ges
the definition given in EP-A 1 726 358 in colum 5

k’Hf&%bligfn %Qcog’%ancle r\kltﬁttﬁgfnv%ﬁ’tfoqsthetéafaegﬁcornﬂ@& @}' ﬁﬁtﬁnérméﬁ?f) ofa

acrpen mea'e'-’eﬂﬂ’ 1% ﬁcgqf%ﬁC@dN'@HE@t"VFPt'QQ af%'“&%%@e@"%‘ﬁmwe type of
ractarigied, or loalyanednventiveetype of elongated helds (exch @ewhichishtisfies Jone of

%grg énsslcbne@%[e{gée‘&i%\jl,ﬁgé MorQPESVISUR, \ﬂg ofMX)es woven

er may be’round or ‘profiled). In
principle, for the process according to the invention,
Tbetarin “screer’ds upddbinghiy docuamédrs sgnenyalomsly avith thé teem “screer plate”.

Iﬁ?@%%b ?é}ﬂ‘g_d?@rte@h'l @dséreereﬁlfag lseugeﬂrflg &tsl_a_&ﬁﬁ’rﬁ! g éﬁ’ﬂe sense of
5"“%9"’2'2 in é\a 826 @7'%@'@@75 ||nqs ‘W tI°I be

appreciated that it is also possible to use, for the

W&ﬁ&%ﬁoo[dél%@é Rfa @lefb%mglé”&e cﬂh#qﬁ?& §§8 H%ﬂle as

bmas

&P 0’3@ S'qﬁﬁﬂ s %%‘Hh‘? @ &t GSF w '28'6135’}‘““6?“?&@” Pl 95 milled
sareem diiffogs} ar astehgcreen/fabtic (ihcondiBts@f mires aoven tdgetter,camd the wires

ﬁ@&%%&@%ﬂ p?éﬂédaowbrﬁ n@w ?orme’ woea,»ﬂsaercburdmgzb tlfegﬁ%ﬁtioﬁ, useful
SGiE Bt Vel Fe@. agp Bisb SV Biner Sureth Bt iariabfSeibisa S Autppreitymas-
Pectpiiagila. 171/1969) p. 457doidifd enin Ghentylpe. —B—:fchneﬁi €984 Me. 12, page
897 %em)?o Feivill s@ap;ﬁgfustée Wfﬁ&tfﬂﬁyalbb |p6§§|tﬁlé}d NEE, ff’&ﬁh@bm@@ss of
SR BTV e Q. ol pirBef PR ook i oter e Sbfmaschingn.
WhleyVEH gmbH & CosKSaduirau pchinigh ebald2@03)t for the @ocess according to

geGhERabn. Any inventive screen orifices (or outlines of
screen orifices) can be realized in a sinple

Grids or grilles and screen fabrics (both ensure particularly high specific screen outputs
in kg/m3h at high efficacy) are suitable especially in the case of screen plates having
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manner in perforated or slotted sheets. However,
pPeebszfated or slotted sheets advantageous in
accordance with the invention are especially those
whi ch have only 10 one type of rectangul ar screen
orifice (or outline thereof) &r a screen orifice (or

S48 ADA r AB 0 lichn
i 3&?6@ &C@ﬁgg"{‘@%’i ig shioyq g’?ﬁ@r? 8l 02 'ﬁlggcug?%n genent of
i nventive screen orifices is possible in virtually any

ARBRGhplaIRRrEiR debrtish OF S&dh SHRESr JiMs iPSHOWNBYTJUYDS othis
a

recL:It an ullar screen orifice or screen orifice having
%cﬁ: 816 gat ed hol e shape useful relative arrangenents
thereof in the slotted sheet for the process according

Ay hb@wtivé_%f@r!%bh @ﬂﬁc’ﬁse(oﬁ&ﬂﬁ%saif k¥rebh .@riﬁﬂéis}lée#d be RfafizRtin a simple
Screen. or | I nge n acC | 0, | I e
BT BieseF oo SPHETHEEEE i BL Pefitaled drsitef shoetd
arveniageeus in@ceorgance With thaiirventien erergppeciallyi thoseawhigh have only
dHectyps bﬁ‘écﬂaﬂtglﬂﬁﬁzlﬂiré@{@mcéﬁ(érfbtlﬁm% tls?éji}ebt‘t)“ﬁﬁﬁbbr@ﬁn ofifide (for outline

| ot hers , e screen oritTlce
@?&;ﬁ&éﬁﬁétﬁieﬁg@keﬁdﬁqow%es according to figures 9
and 10, or fishbone-like screen orifice arrangenents
Weanis panigulafy hiaintayebls about paFomatddadr siotled ishB&ts is that the relative
SRR TveRNS 1G0T BEES 1 kst vilie A mifiner When the
Hotted shest hasy enfeonetype gEIestangular steerselificeor g scrqepaxifigs having
&t elokggied holelshape Udedyl ralbthve greamgemiehts thereef in the2Slothadodieset for
(8 PRRALE fLocRAAF I ho el Pan S Becil/ he ity SRER screen orfco
Heangeaentacearding torfigura(-dhe PeriiapRing ipffset seraey prifiee agangement
atesmingtedigure D{WHiGWie 4&ry [SBticlyariy pedfested ot acchbidakcewittethed
-af f, . .
AlerPBh ] Resthe T Blniing oA Eﬁfﬁz@ U Scgerr D anahgéfietin
oS fingscrosardng o dgtiresisang Hyor hshone ke sepempdicer om 1
arcangements Ereordipgrto figurect . Arreasdn ot anfurthet advantage of slotted sheets

i§ AR ARYEh eQidnkd A8 o8silyah th%s%ﬂpﬁphéti%hg SREAHE less
In 5°a sl otted sheet ,cnyeen ate) .o | otf ed sheet
PRI PIRpGEB el PR scraamacives B RbeBATLeSs. They alq genctally have a
highermechanicallstabiltlased on the total area of the slotted
sheet screen plate, typically be from1l0 to 60%

eferably from20 to 50% and re preferahly. from 30
Bleripsepelioraieliies: Sqpete ErosgIRL R sEeea LuEIEN -
acomadameith thetihveriien icaw baconfigu(ed ascdeseribgr iattHN 2404 h
el ongated hol es suitable in accordance with the

' t W th || f t . PE 59321 8 I t ed
tilels i lidiceelel ofberbrated SiEpt srasnohsited SR Sorbrne)
fsablednaacprdanseiwiththa inventiareare dnoms1 ta-d men, wreferably frasm gttty 3 mm,

rhotd fréRRdES, PorPbaiem. b d F (mm) (mm) (nmm) (mm) ()
(% 1.0 19 3.0 5.0 1.5 19.8 1.6 18.4 2.4 5.0 1.0 31.4

2.0 18 10 4.5 1.25 13.3 . )
The open screen area F (the total (cross-sectional) area of all screen orifices present in

a slotted sheet screen plate) of slotted sheet screen plates favorable in accordance
with the invention will, based on the total area of the slotted sheet screen plate,
typically be from 10 to 60%, preferably from 20 to 50% and more preferably from 30 to
50%.

A sheet with elongated holes suitable in accordance with the invention (a screen plate
with elongated holes suitable in accordance with the invention) with mutually offset
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15

20

2.517.53.55.01.0 32.4 4.06.0 7.0 4.0 2.0 23.7
PF8o3$1 0 4.0 5.0 2.0 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 22.0

6.0 8.0 2.0 47 5 Useful materials are especially steel
(for exanple DIN materials 1.8541 or 1.4571 and S185

' 025
abFad P gl 7 P 08 A M NES
cfigistion variagttor dance with the invention with
over | appl ng offset el ongated holes according to figure

(ﬂ?I gur at i c)n@v Pﬁén?zlﬁﬂoﬁ&alht%&é %ng d L Di st anc'ie

"lﬂi‘ tance b @M  (nm) ( (| ( ((T%) 1.0 %)

210 4.0 1 24192.0 10. ':3300 5.5 IQCY 2 0 181.9 3.0 5./01918

eg|a||\/ stee] /fnr xahhmple Pl

e A0 I8 0,30 50 I A7 80 I 0 8.0 I1 1,32 A 40
8¢l 184 .
maPerials 1./4841 or 1./48971). 15 1451t he casel-®® annul [a13-3

sjlgped cat al{yyts bodi es 3§ of geomsgmy E x I|xoH = 5 nmaay

nrXx 3T 1 U tabte reens 1o d proc aCcCOoTdrr :
8.0 Q0 4.0 20 237

t%’\ the i nvent nare, pynrml anpm V. _screg

w-@h el ongat @0.hol es 9f4.@ he aboV&-@escr i beR.@ype

(£gpeci al | Y. w|5td1 an C\gegl appi ng p@fset scrze@n ori filcgy

aIIgCIICIIL) ul T \/ - O 1rrr al — J.O_L
;31 C—Zéglr‘] and 4—0‘175 %(;OInt ed ase of 42

athﬂul ar shapdd.at al ygt8.®odi es K 1df geonet|ra0E x | x 32

:1070nmx K] m’@z)b 6 ) rn@oswtabl 63§creens T?é a progegs

W WY no—t a Yy

cspeci al y sor oo th ol ongared hol e ot the

Hbefulanatesals nlecespeyiplly $teslffor ieabmpleVdINmmaterid?d 1318382 br 9.4571 and
f

e AT S L AE

or where C=6.2 mqmand L = 17.8 mm |In the case of

Asongenwith leigngdteddoidsysitable i ascondange with theyinentioh withH =

&vePlaPBhe offset e@ﬁhat@d’hol@s%c%?dm@% Fighte® Mmay, Q&Ib?(a]"rfbie fave the

t t
Blnats APt o NG (o figure 5 whero ¢ = 35 mm

and L = 20 mm The wire thickness used to manufacture

tHitste WAdtSEN T 28R tf"-' S f%{aaﬁ@egﬁmj.ytaﬂcm H‘e mat er1ige

UE'E@IS pref?ra yste? Sui t abl teridl a}re o

89 al |y DIR et eri AK@M 4547 éﬁ'&" mm (%)
1.0 9 2.0 4.0 1 24
2.0 10.5 3.0 5.5 1 27
2.0 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 shaped catalyst bodies K of geometry Ex I x H=5 mm x 2 mm x
3 mm, suitable screens for a process according to the invention are, for example,
especially screens with elongated holes of the above-described type (especially with an
overlapping offset screen orifice arrangement) where C=1.8 mmand L =18.2 mm, or
where C=2.5mm and L = 17.5 mm.

in the case of annular shaped catalyst bodies K of geometry Ex I x H=7 mm x 3 mm x
6.9 mm, suitable screens for a process according to the invention are, for example,
especially screens with elongated holes of the above-described type (especially with an
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1.4571. 1t will be appreciated that it is also possible
PF 5oRps case to use one of the 10 aforenentioned
screens with el ongated holes where, for exanple, C =
2.5 mmand L = 17.5 mm The Berformance of a process
according to the invention foP charging a reactor wth

Bverlabying o@f@étaﬁcyér oviﬁée atr Qe Witre Bel B%hrS ShEERETh mm or

i ch,consi sts, o aped catalyst .15 bodi es and of
VBSELG o i aritore 1B Bihs & WL Gorcp 2R e BT
i nventive screen plate, advantageously in accordance

W the chfiCof dhaRt sRipeRaafsebodis b ednftgiEx bx ff = 568nm x 3.7 mm
| H entlve Tcr een (%rlj fi Ig:es. | noa i Cotror Esr)c\),nlgtong%ganne%rlau

¥ fre? THEY SYifable $aLee{ls 1arg RoRBss aecording o e [Avertion;qre gpecially
sueer fab(icoacdeeding todigarepd whele GimthS i endil ek mom Theé wire
g%h%ﬁsgﬁéggﬁ% n?aﬁnuté‘&ﬁ!ﬂe E}H\%%cﬁ‘ernﬁﬁli&};@ig%ga;’%@&l}ugﬂ 1SmméThe material
e e e M e

4 4hét.dl will beappresiatediibat ihis atae pasaibleon this gaseslorusemne of the

Bfotdrh&ftidné® scray Wikl élah@itdd hbleswhBre2 iR lekémple00 BB Mm @hd L =
¥t§wﬁ rounded of f. Over the screen plate thickness,

18 "Poss section of a screen orifice is normal |y
essentially constant (i.e. the orifice generally has a

TR péfdtinaRes 6P froeEstSaccORIMd 1BMhe in\ﬁ&ﬁmtntfb@cr% iy 8 edtor with a
rr r \V . } |

B e G4 o S5 BB WA oo Wittt

hediey Kandob(catplvstrfeagments: istranspertechthpuchdbe nnerliygrsciags plate,

S¢vaneagebsly h@ccﬁfd@ﬁ@@ﬂit@ﬂ-&qm{?mﬁcn parallélao thwviength @rof the inventive

: I.C . .
K05 i i B BB e 1 o bG8 8ot
fortbe ssreen fte dherraigen B'agﬁ with fie Airectian of appdigalian. possi bl e

in principle to use all screening machi nes recommended,

n% &n plaf® usEl FhedoRfnce SRR thePvértidRdd a Nerforhfed dheet with
aRUA R O L
Adredn arifices is-apptapeatelifemeardapisieationidinyof View, raeaded off. Over the
SGE5 Elh%egﬁﬂﬁl%ss, ﬁﬁg I8 SBERINOIY scP&dncsiitice & mghw&fsehﬁﬂy

sulted t he, pertor ce of a, process accordin 0
a5t ECHITES O PRIPIN 1A% o ptaRh Rrssaap GEass Spitioh When the
pirehed bar ishotlvernoed, # comedllygoirits mhdbe disectionmf thefscreen passage.
mat eri al being screened in a linear or circular notion

n . the screen.(the screen plate). The intrinsic weight
Brhsineh. Tl Tetegn bains Seaeeror o8 bp baneparteddlroud e sigpeh the
priocesseacconing tattae inséntioeithmgugit a ercwar, eNiplical ard/or linear vibrating

REBNGNERAE Qtreeh Dlatd) For tHs MPPdsd, W HRE6EIES HCBEHdinWitb B2 invention, it
(;:f fect. PE 59321 10

usual .L%.has ar ?Pdvers'e E 5 T g le. i
GiPEPSIPIR Iy PIREIRIB 1P \43e qltRereeniNaInadings{EEoMmenqRa. i gxargple, in
Phemaingsteche A6 (1984¢ Noet2,¢d 89Tito 907e and gispdreBiepbaned The
b e Bt B B v AL g RRT o o Bt aniio ahines,
EurdertabaRd Ul piey WobE PRl Seri@iFoodl The or rer

case, it can proceed in conveying direction or

Th@?‘_@‘ﬂﬁ oS Scréénihd malhileaTBést sGitettte ahepartdrmante bina pridcedsase

. r [ J

Sl Al R4 88 o SSLENE Ayl By BUAY
s@ernadilidessds @ mat ehwateriakbeingesqregnadiing lipeanay cieylaidnelipn on
the@cieh(theatraenpiae). The fitfreicwéigiet avdipefrizBen 8fainst the screen

S35 5P Pl B Yl P PRI AR scr BGFe, i} s Ylymgilyl's the

Yaryrisivabagkayixing, which usually has an adverse effect.
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10 linear and circular vibrators in the process
peappding to the invention. In circular vibrators, the
horizontal circulating notion is frequently generated
through a geared notor. In linear vibrators, the whole
screen frame (in which the sctken plate is nornally

?Hé Lﬁraﬁﬁg%cﬁﬂoh Yf %%Fe%‘ﬁ)surfécéﬁ ofhé Eé& & dtid%? §6re¥h?fsaetffle8t‘%d in

tnemsafe@r@ aP&yTB%v'ef?&nsmloe mavdhavaRcRed ERANG Bkt cirglar profie
{in tecfust case gefergricatiematia td béineagpdanaf vibrating se@es)c trethie former

Eé@ ft: caﬁgl cg@ntl ﬁ{éoﬂk/eytiﬁé Hlﬂeﬁlﬁfw %?G&r‘?sve@é 14t ASiEnm&fic acceleratlon

. brati

855, Shies Yiali e mPHPLB P inaira o YAy BB GRES! 2
horaqoatai ecreen, |cmnﬁ3hng\ahomimtddlaaldrmspm vtthe magénal being screened.
forward. The angles of inclination rmy for exarrpl e,

e from-3 to 2 From to4 ery
H6e e Vit pters e Ageataas of dos B, e g 0BT | o
gooetaration. dedlbbelapreciaiedthatlitss alsn\peaslblemo emploly @combination of
ﬁﬁ%%?ﬁh&mr&dlé‘r%rat‘é@ihi‘ﬁé proceds’ aﬁ:.%ﬂl%hrfgr t@%ﬂﬂ@&ﬁfoﬁ‘ GrbH in
Renschei d, Gernany. Rectangul ar screeni ng nmachi nes are
preferred over round screens for an inventive 25 pl anar
breirsglar vipeatersi the hotizontdl eirculatinganotionds &equesdly gagerated through a

§§ér€§ %o%ratrﬁﬁealr \ﬁbﬂafﬂré Qﬁ’é‘%gle sbfefeﬁ ﬂ%n{é ieR the screen plate is

[ec ul ar

T S Berr BT T g Aiebif Blor B adiritor
ph@a}awgd dmgsses. dineas vibealers snayrheceraployed Qlﬁi@r with adygrzental or tilted
Sere@e plafy) Ipfhelchse BRA ﬁltddaécréléﬂ m&eslﬁéﬁhﬁlaﬁbl baing screened, by virtue

H éapcpiéﬁ@g% illﬁ’fﬂ_{ ﬁ‘gﬂ E g g’%%r eg‘?ﬁvﬁ t5 thae scsﬁe% C;ﬂﬁﬁhm%gcordance

with aearabelic raisctopn is tamnstipz@fd pRd ﬁlﬁyitamaslvéarv@m ddyg angles of
pehirdtioh maynfor Brarhple Nbeofrora N3°APR5O[Fromt3? té 4t hrengeletred in

6 BB G ROGNRS, PhALLEYERILIEN bePh %cwa@g@mm the

screenin résen
iveRtion tPgQT%PE?@H"%H'ﬁ@@{ V‘Pfa%bﬁr%ﬁcf@ hewwReGmbibiRRespscheid,
Gemsanysi ze exceeds the 35 annul ar shaped catal yst

bodi es are renoved as screen residue fromthe desired

mat eri al which then passes through the screen as the
Reslaegh! Wécfﬁ%'mﬂdﬂach"?@taéﬁﬁr‘?i?”%{j %‘@F rRnd Hcress deram inysntive
planarsstrestvoperatioasin the case dfltiseasepatangliar sareemplates sa@ introduced

F‘EHEJ é‘ﬂ%ﬂ?&‘kc&fngélﬁ!f E&Qerpﬁé}hﬁ SAé’ﬂ ges%ﬁ of 3. s%Fneé?n‘?érﬂ%ﬁan? bf

il ifseent SamRBleBadhedng NI e iogsn airansport

dingutiba of theapetdriat abiny \ssteehed|i sefsaatiohationaante! byolwght about vred
@%s géeen resi due by the uppernpst screen. PF 59321 11

e Tragments to be renoved in accordance with the
invention will, in contrast, be passed through from
Ebreexaoplel cblvmwmrdlve lsoreetihgrin \»mcdhsthe streen msihiei (the oversize) is the

8§§||%@%bfé%n'p?oa?fcf ﬁ?ih@%l’m birt thpré’ér@té’lfec?ahﬁulbpw&n plate, can be

case an _a

(e Simeay B ol oreRtinRdy Whish are pbRe togiesgrerepti
sereenyrasisive doroedde ascordqansewitbrtae invgntianrwhaseisizepaxeeedsahe y
QMar%bséh ée\tﬂ?sttti@atesta?@re'iﬁdvea s rs@n%'eﬁ Hgs&dtge fréin @rfbccﬂbs‘i‘réé e

L E Bltgig tl‘{eﬁ\énpgses thong 194 s &rB&h SHRY screéning pro&hct

Instead of a series arrangement of the screen plates, it is also possible to employ an
arrangement of screen plates one on top of another for the process according to the
invention. in this case, those shaped bodies whose size exceeds the annular shaped
catalyst bodies will normally be removed as screen residue by the uppermost screen.
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In order to keep the screen orifices clear in the
PeWwosgq of an inventive screening, 10 especially when
the screen plate is manufactured fromsteel with a
conparatively low nodulus of elasticity, the method of
rubber ball knocking is used Hdvantageously in

TSP by o0 el AR o
Rated dhrovgibbep alordoyyeEd. di aneter Dis at least 2 C,
pr athemwdrty, the inveethetscBeBingrin efeqhedewith tiie! aid at the davedr sdre@ns.

R the cSsd B gm%ﬁ?ofrs‘é%ﬁg)[él@é bn@b@f&t&r n¥inkt, piircEﬂéﬂ& is

15 C, Q) ,.. t I
5585 o B TEG S ISRy CoP BT
theZsclangedidde B ihebdwasecag@dde the pdriphsyraf ére roluad egreen and

Epé@{hrbéﬁ{ha%. case of planar screening nachines, the
ber balls junp during the screening operation

(during the screening) from bel ow agai nst the screen
natdelt todkeep the scogepenificecedr iy theTdmirse afl andnvantive s¢reeniog,h

&%{dﬂ? Fhel BREStrédH piXtedORALTACRHSErGHA KtcPith h @BAbaratively fow

Rt o eiastictyshe et sfe” BribErocinge CrsidatbipaggPusl in
scppdanch avits the inventies (oh figure d@dre Chemglng.-Tech. pHi(¢884) Woal 2,
bsgesgozpl\.ggfwgs gﬂégﬁﬂdogubgblr bél%%tﬁfosé -de%nt?etgﬁyﬁzs/ étcréDmlbloa gglégérably at
53863 by RBramPleany Bt OF 5 & EPrataly A e bef it win
nolexgeedid &l usually Bverni@ €} i3 placriento athtankdrayavhielnis aba slistance
o g/pally REMabsatr.2 DY oAl B2hbeldwdife @BredARihe GaideAbIAS). Ben in the
V . . .
Bfsg g linaf S BERE MbhiALE Tnd @%s%*e‘f%"s 1 BlRE sBigEning
aperptioruldkring ke sceseaingy frem agajis theggaseen ansclern the screen
BN, Fheinklastidity is such tiféttﬂagy exabhtiallptio het tlgahfse%ny adgitioreal fracture
[ . : i CB e 1
GHAE i BORG SoreBRG, sl ey b Ao PR B BRI e
prefarably seyare Helecificeswagse gdggdenaliyis typically at leaashy). fEaguantly at
lb@stch¥ Apbutiivemaily eat maorg tramaid Deusuaily netmore than 2/3dd. 1A each
0 : | F | |
FB LRI BES S bR sy aknpctin e pRGHBRup el bessos rrouah
Ihgrsereed| cap pags thraydhdherspfpriopriately fram a1l apRYsation Aot oF vigy,
screen plates\{as thectopniaietandislasicplates (assthatphse dléree"5caresn
Uk LA GP o Sl ot BEPLBricflyfou s
wakseof dieight 240 give g ubpigalscrrgp inseripwhigh,dng 1simple anpghycam be
InserBét inta th¥\Bereen frame (e frame hdightdixesaisahe eérebininset inserted
g&#érén dboufily é’rﬂf Bﬂﬁé?gajekéniﬁ)& rd5¢hi é%r%%h@beéuch 4 E&ﬁidal
n appli'cation poi nt of VI ew ucﬂ an I nsert genera )6
2SR inserd D H3 heseRrlans, mﬂvwii@avwﬂ%@ﬂsw '9%1(8 preferably
runk lparallbltblthe side length, L ofthe elongated hoies @f d sticeq withelongated

RAES G5 Gn{dREIhE SE¥en With eldrBtddthofisUitel by 3R\ example in this

o R b8 T Mt oG ek
for examplagoe/kemn datis 3¢ anm.diVben thés 2% mimd thendigubter of hetrubler balls

8 485ty 70 i B o op A i
50T BEnmra SPrikigan pat of oty Belsh ASRBLIY rtbap: Bal knocking,
saieemeleaning duringtbe seeening operation tan alselbe brrgbbaut ¢antinuously
P gt el mephaatig Bpnaty i, T 6k
et repoie P Bcen Sk pg T ERBut R kB Kar. o
PIUZES Shadreelydibgtingscraeningachinasrecanmandacbin dhis dotument are
ParisafAsRantagBodd 1R a6858artle with the invention. In the selection of the width
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5 annul ar shaped catal yst bodi es K whose active
PP®RE3{ tion is at |east one nultielenent oxide
(frequently a nmultimetal oxide) which conprises a) the
el ements Mo, Fe and Bi, or b) the elenents Mo and V,
or 10 c) the elenent V and ad& tionally P and/or Ti,

@fr\z%r%ﬁcﬁp (strBre) MR IR Spedd ( ﬁE&%Q?/)C chﬁjhyf?é uBREY &R Ksikh Sthoke

%eai?mcﬁt%wsﬁﬂ 105 e, PrOBSSS agparpgw@ﬂ?heow@ Bl or

shaped catal yst bodies K shall also be referred to in
ro@@é‘s%’ﬂ%ﬁ?dﬁbsto%ﬂé‘ invahtiorsB&thblel énféﬁb @tﬁé‘ﬁ tadtdindfie case of

%ﬁs&r e SR BRI WESi R o BbGae S Alefrtanegas
phiislement dxidé Greguentiysa mMultiowta sxide) which edmptisespar t i cul ar
in the case of the|r performance in a tube bundle
reacﬁﬂ 8l 20 I ﬁ rrent a full oxidation of an
D gallee¥BY 8 fecul ar oxygen is understood
bo nﬁmlemamtsmtearccf@enfu ¢ conpound is converted under

éhe iRagéhym \aahd Sdbitically'P @@/ a, oxygen such that all
of the carbon present in the organic conmpound is

converted to oxides of carbon and all of the hydrogen
picbalenin the casreoimhgned eatelyaidmgias K which comiies, g @niastive
Sofhplsstion elbmdhfwmer éh bin diibifceippért Bt (AR afdrémentioned annular

PG SRR R APA e BRI itoriclf a8 Gler Shapea

grtalystaiodiggikdht i ons of an organi ¢ conpound. In
particular, in this docunent, partial oxidations shall

B HPAEGH10RG: LBt B6Ie A0oBHR) BERILERONE] ablvec

PRial e aase RGRIONS In afirest oA Estdeddn parisup BN saseofaein

perfatinanck ipnar tubabliydle eédctor. t he conversion has ended,
conprises at | east one oxygen atomnore in chemni cal I y
bound formthan before the partial oxjdation was

Indhig sopwmentss futhodatiar ofan arganicceMPPYRIEN! G’é’ieg?u'af oxygen is
uradendtyacbtd rpeant that the orghadic eomspouihd ds gonvieded omges thedizactive action

z;?j)lléﬂ? Jkggér?w&\rtﬁ%&ﬁ K f’% ﬂ%ﬁ%r% '{3@% Qﬁ&‘%&ﬁpound is
pited forpiidses QcapeRend gl abirgPproosn areéﬁntderﬂgﬁ prganigcgmpound
|(scc:bnverfedrto oridaspf rwdrdﬁnAAmalﬁEmnléﬂjthertrhtecmemmwb an ofganic

ol t%d%%eg#qwe B4 S8t df xygen REUMBHIEIHEIE as

tert- utano O mat acrol eln

RAfHal o ﬁﬁ‘? AP rgaeCABPAYet ., for exanple, DE-A 25
26 238, EP-A 092 097, EP-A 058 927 DE- A 41 32 263,

I dglcﬁilar 35 hé ﬂo&Fﬁ’erPEpa@t da4 Qxﬁgtlcﬁé%%all b& ﬁnEé?QtPSH & MBafthose

eln to acr convel, sl o

eIV Ersiay ,Qtfu;ggel,c mpogr&qsour(d@f the rp%qtlvg)@gp&n Qf molecular
@Egén rowliieh BR3)rganit corRpolb@3 2d bé Bxidized wertlsllw aftexf the conversion

Ras‘dHdRBEchpriadR B Batiehe dx?gé}hétﬁﬁhl théred Bbfé’rﬁrbglg Hduhe forfPthan

he conversi on of butadi ene

%"@}‘%PE 'QHH&'FEI?’PB&"“E&?P” exanpl e DE-A 21 06 796
and DE-A 16 24 921), the conversi on of C4 hydrocarbons

EXRfis6d af dudh heterogeneously catalyzed partial oxidations of organic compounds
include the conversion of methanol to formaldehyde (cf., for example, CH-A 449600,
CH-A 38828), the conversion of propene to acrolein and/or acrylic acid (cf., for
example, DE-A 23 51 151), the conversion of tert-butanol, isobutene, isobutane,
isobutyraldehyde or the methyl ether of tert-butanol to methacrolein and/or methacrylic
acid (cf., for example, DE-A 25 26 238, EP-A 092 097, EP-A 058 927, DE-A 41 32 263,
DE-A 41 32 684 and DE-A 40 22 212), the conversion of acrolein to acrylic acid, the
conversion of methacrolein to methacrylic acid (cf., for example, DE-A 25 26 238), the
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1- butene, 2-butene, butadi ene and/or n-butane) to
pglsghs1 anhydride (cf., for exanple, 5 GB-A 1 464 198
and GB- A 1291354), the conversion of indanes to

ant hraqui nones (cf., for exanple, DE-A 20 25 430), the
conversion of ethylene to ethld ene oxide (cf., for

gaﬁ*‘/gg &f%p #%5& ﬁé@ﬂﬂ gg g%%z; rga e yEP d %r é@aﬁ‘np!@%#\

r5883ﬂ7 handhte ganygrsion o BH'ta "BY 19'79"3[5@'%
RE-%21 B8G96 Eﬁd mmze%amme%mm of U-hydrtBattibné (Bpecially

106t gny E[j Rididrt: MPEH-6R né)rlgerPa"lezé‘Sﬁ dﬁldé‘ «'}'Iofor example,

t
@% gh&rﬁh@f‘d Bk %?4‘3355%3% S dF%ﬁ'ﬂ?SJ‘% thraquinones
tuﬁt fmexgmpla; DEiA 20 25 430), therconmrsnod@tatfmlene to elhglene pxide (cf., for

P-%ﬁ%ﬂgoép-ﬁ@% %?CZ@Q% %@E@QIS ZI%SJI% 15594 Yand US-A
SEEE L Propifena 45 beVibes BiRS fifo e saemble. DEB ¥2 82931 De-A
BY 69 846, EAST2(PR, WA BQIOEkanﬂEeA 4BHA-1/808} thd carvé)sjon dfe
g@?gllﬁgel‘é‘ bﬁ&]’o%crﬁlb@??%@%&;ﬂt@l? 4&' Q&M éx%Hpﬁa PE A93%5 151), the
eniorehbting Sl e loh oyl chuBHEEL . s Acumen,
eemEtpantiabogdake” shad 250 a8 GepatialEammmBiation, 5823 partial
6i|§atlohrirr1rgﬂé%r§$éﬁ%le%$hmﬁﬁ>ﬁ%? the eélglm;vd dthy §||8>?§r%1loﬁ%‘f AydreEarbons
B lor it RAL23 ﬁﬁ‘? t %ea:gg%aw? rosfae {h frfienifig qno
agrelein anweracaflic a(ilﬂbi rﬁorrmga Dicd 1pd Bét2§aﬁ EF-4¢1 090 684,

ERNBOS838, DE-At1003GIE7ENEPA 5BE883) WO @nfgeamémpoeam 00 28 582),
gtgapl ng assistant is al so present e.g. graphite). Such

hul ar geonetric shaped catalyst bodies are typically
referred to as annul ar unsupported catal ysts. For such

Rthe siipledt 2psy] tirpdraiules shsesll @aalifet bbigKmacessistonipofli ng
{:%altyﬂ%llg Q&ﬁi&tdoﬂ{hobiﬁor?tvh%ﬁ hdlf ff%ﬁ@r%? ﬁt‘egﬁé Eﬂu.@éd’&ﬁh mleH material

ar unsuppor endi

thichupgy be inceraskated.iferexaptple, fay w&rﬁna@e@ 8o "Q?éoe?r)f(é @P@@PWG
srmmmsmmm &t #idqypriesenit] ¢.gagraphite) Bueheinnalanpesrhétrio shdgedr

@3&%18‘9 b%dﬂes%’e tﬁ@[cﬁLfn%erF@Hl tg .raglédg[{ﬁlﬁ uﬁ?ﬁgggrt@océét%ifsts For such
SEaperLRHER ISR s 15 Rrecessactorisgdp Teoyensin s of

inatkelaeéd signifisdneeeri ng or  extruding. It is possible to
add shaping assistants. Alternatively, depending on the
desired active conposition, it is possible to conpact a

lodhe epsR rannplae Efﬂﬁl@BPﬂe%Eﬁ’fﬁ'&%‘th%ﬁn@'BQ PR&heaRtive gpmposition, the
stadpirigycsin lgesffeetatibyasothpaotingoeataiyticatinactive polvtiengpnapusitioa (for

M@ ?9 rﬁger@gnmt[%@t o&@@%&*ﬁé@qn&ﬂsuti@ﬂ% ptgé bﬁﬁuﬁ:ﬁ datalyst
2eqmgthh gwpsdggwqun. tge éﬁ%coaaaoa\élo B'EWE&& Sigdering or
&xdfudingt tis pm@lmﬂomddldﬁaﬁﬁ@ﬁbﬁﬂﬁﬁl@%ltamtn)é@ 26Dy @BBe

&%ﬁeﬁ'a%ﬁ\/é-:c% o§|t|3 3it i3 Esu il?tto %rlnb éﬁtgﬁ?&ﬂ:rédi‘ at
e St‘{PFlI ng can coatltF% a\
aassa VELGRATEAT 1 18 SOMErK e saspiping anndlar
sh&ped ibedieaby éhrareil t(eatmeme(rftapmmpeateam BN athdosphete cpprising
ﬁ'lgL&;ngf b*@@nfté'tﬁé’cétﬁlfyﬁ&dll? dcfive Mgtiebmaht B4 deasg]aﬁéﬂ‘ Bbdies (cf., for
S
ol LS A6 38 oo O 200RERGs3 BRBAG BREK 1 oy,
precurser conposition and to effect the conversion to
ft Al BCAppreciated tHat theCsHaping tan Risoftle eH22Y bl4oating an annular
geometric shaped body composed of catalytically inactive material (of inert material)
with active composition (also referred to hereinafter as annular "shaped support body"
or "shaped support body" for short). Alternatively, it is also possible to coat with
precursor composition and to effect the conversion to the active annular catalyst by
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subsequent thermal treatnent (if appropriate in an
pEmogpnere conprising nol ecul ar oxygen). The coating
can be effected in the sinplest manner, for exanple, by
noi steni ng the surface of an inert annul ar support body
by neans of a liquid binder d4d then adhering

Q}HskégréHtﬁﬂerQFtFéa‘ﬁﬁ &QHEFEH Ehé& iPan Mjldé%h% ,??'Eﬁg%a@é“'ar

ace

coO S I ONn 0On
Saoan, The cm.qea&’eeef{%‘ﬁteam \/‘v}é{?&ﬁ S asrineg eI oY
mmstdrmg the audatecsiaalinest annuBuistpidrebadydrytmeansudf arliqeiddyieder and

l‘Pl@H'aﬁﬁerf r di%ﬂ)ient'%ﬂl@é &Qﬁ&%ﬂi&)ﬁw pGRERIHE BréclRbE Eéthpdiition on

hase OXI COﬂSI

e SRR g 118 Ties cBRNAB oﬁmw"%m‘*ﬁ?mv@& referred to as
annutas coater @gtat;sts Suitableineganbildeshaped botlies faresaryuch as

ﬁagﬂbﬁﬁhéﬂ’ﬂs@' daté(i)ﬁ%& p%ﬂ:aﬂbé%ﬁﬁé@o&ldbh&%t @nkEO6f mr%oﬁpomus
20, Steat|te

f
A cse, SUche itk Wi digde,toniin s, sikggreartide or
silicates sych gs nEgDesioRCHTat) or alurelnermllloatedmma@pmﬁﬂm steatite

AARRem AP oL ot Ao f eRAYBE e 4010 Bumin (. for

?’Wgﬁpi A‘Eﬁgébaé%y?%) bodi es can in many 15 cases al so be

i npregnated with a solution (a nol ecul ar and/ or

ﬁ@ieb@ lofladatipg the |'tn@r'ﬂ hnRilart SUpport BbAbY Witk plivirufsht Bitfve composition
ce or. W

St Ay iR ettt (5 dulr oBbeehodit Sl Fhany

gases alsedeimpegpateg withrasalytionHa maleaular andisr celleidakselution) of the

¢haycally bétRatsiBsthndd r vathnd sglutiontof al precUtsdtisObStaReY, @nd then the

Qcﬁ\{gﬁ'i bglé B‘% (ggﬁl‘igﬁl |ch ﬁﬁw &GB?I?WJAW??@}B&J&Q bglaﬂé’rﬁféal reduction

res
%W‘Prcté?'wﬂ' trogfmest @r%&’ﬁr@teﬁ an W@@hﬂ%@%ﬂt%%@@cu'af
dxygespFheé anmulafshaped patalyettaidiesrK which eesuitin thyewlay arettisically

,le }e\é,ltglé?m ﬁﬁatfe&’Eal% Q#I ar shaped catalyst bodies K,
e annul ar aped cat'al yst bodies K are al ways

obtal ned to a certaln degree in a mxture with crushed
lerespective shthp repardtiohyeite koglced lih thetindiidis caspipe ahsular shaped

krnaPQaWﬂﬁe“«fr% §h%9%a?é*5@b&8e§ Reard B4 0B wgﬁhsa

ann aped, cat a
Q aHb %%m.qnma@% rEtshed appp! @wapﬁ%%@v quqs| Vhich
grgestaleimpldyingfthe prazesoadddrdimg tofthe qventidny from 4 to 8 nm
and often from5 to 7 nm 30 The Iength (height) H of

nnul ar shaped catal yst bodi es tqQ be ed in .
SreaAIaReer £ of Aetaernapr e hadiesk Biba bertinapaprdance
with th@ imrentién wiljgenetally be fnomA2 tool Bmmifrequently rom 4btot®mimh and

mnfﬁbﬁng@fﬁmﬁng to the invention, the HE ratio nust
necessarily be :5 1. In very many cases, HE is from

0.3to 1, usually from0.5 to 1 and often fromO0.6 to
The I@hmh\ﬂaelghti Hiof enmdar shgied rétalystdfodiasueto besssedhimpeabrdance

Wwitd ﬁ@(ﬂenﬁ&ﬁjin%? Illk/eW|§e BOROMBY tbalto%ﬂh frgﬁféﬁﬂ?hbb‘] 4 l'b%ih berom

usually from1l to 2 nm often even from1
oM rom 40 1 to 1.5 nm PF 59321 15 In addltlon
it is favorable for annul ar shaped catal yst bodies K

Adrordifd'® thé nveafidnQtHeSH/E ratio must necessarily be < 1. In very many cases,
H/E is from 0.3 to 1, usually from 0.5:to 1 and often from 0.6 to 1.

The wall thickness ((E-1)/2) of inventive shaped catalyst bodies K is appropriately
generally from 1 to 3 mm, usually from 1 to 2 mm, often even from 1.5 to 2 mm or from
1to 1.5 mm.



10

15

20

25

30

35

40

from0.3 to 0.7, preferably fromO0.4 to 0.6. In other
pprdapqt he processes according to the invention can be
enpl oyed in particular 5 in the case of annul ar shaped
catal yst bodies K where E = from2 to 10 mm HE _
from0.03 to 1 and I/E = from®.3 to 0.7. Al of the

ﬁ'{]%)oggﬁ sq‘?%jr?blg f@%ﬁﬂﬁﬁ%ﬁé’peﬁ@é@a Bgdlﬁape %@ IE ratlo is

are annul ar s ata
RIS Q@ l?LrG feramfram Ghiafb® cat al yst bodi es K*
conprise, inter alia, those annul ar shaped catal yst

ggrs\%éfdwﬁé gro%éée\é%fcﬁ&@ﬁ@% tHeARvéntioR cAM bk eRlpfivRRin particular

t'he gener a
RIS ES-el anau iy aaeed piye! ppgics K wiiees E = fiom 2 ta 10 gup. HIE =
fromy/ (03 wobaitd I/E Xdrom 6B8ab0iZum an al kali nmetal and/ or an
al kaline earth metal, X3 = zinc, phosphorus, arsenic,

RRE e oA i) i & e AR s ottt
aretmulmrshmydmataﬂyatbodes:rﬁr a 0.2to 5, b = 0. 0l to
c = Oto 10, 25d:0t02 e = 0Oto 8, =Q0to

ch is deter ed b the va
éﬂ%u'?r Sebet 5B Hattes Ry Be. ¥ iR, Hie AnliA” Hiapgd fatelyst
BadieeKevtiose iactive asmpokigion isspauliielegrendbxide of tbe ;genmahfgrmula I
unsupported catal yst rings and coated catalyst rings
can be found, for e 1,6, S /0263926, in WO
02/ 30569, in V@ﬁﬁ%g';ﬁ%gﬁggz%&fﬁ Resg rch Di scl osure RD
2005/ 497012, in De-A 10 2007 005 602 and in DE-A 10
@B6reé 004 961. In the aforenentioned docunents, such
nn_ul @é‘é‘%g”‘?ﬁ 9&% ts are recommended especi al I y for a

eter & tal yzed partial oxidation of
Bt opythaltiem; an a abrr@iahaatﬂ/oa%m akaling eary retaly | i ¢ acid, and

®F + sphtltphiospHopus, BRIEARE bovoR] antimdhly tir, eaurd, lead tvhﬁad‘urﬁg
georre&{rxmhﬂ_l Qﬁdl#ﬁgﬂgstgﬁ]&t has al ready been stated to be

enera 'hi s docunent applies. Aring
§éo1‘re$‘¥%¢nf é‘pmmm itasiyn appg@rcopiim, shaped unsupport ed
gatal gattoBpdi es which is particularly relevant for the
?Lo_ceéﬁ.l t(?gcordl ng to the invention is, for exanple,

egeo r'yE X H=5 mmx 2 mmx PF 59321
d = Oto 2,
e = 0to§,
f = 0to10,and
n = anumber which is determined by the valency and frequency of the elements

in | other than oxygen.

Descriptions of the preparation of corresponding unsupported catalyst rings and coated
catalyst rings can be found, for example, in US 2005/0263926, in WO 02/30569, in

WO 2005/030393, in Research Disclosure RD 2005/497012, in DE-A 10 2007 005 602
and in DE-A 10 2007 004 961. In the aforementioned documents, such annular
catalysts are recommended especially for a heterogeneously catalyzed partial

- .oxidation of propylene to acrolein or acrolein and acrylic acid, and of isobutene to

methacrolein.

With regard to the ring geometry to be used, what has already been stated to be
generally valid in this document applies. A ring geometry for multimetal oxide (l)
shaped unsupported catalyst bodies which is particularly relevant for the process
according to the invention is, for example, the geometry E x | x H=5 mm x 2 mm x
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16 3 mm Oher favorable nultinmetal oxide (1)
ppsgpperted catalyst ring geonetries Ex | x Hare the
geonetries 5 MmMx 2 mMmx 2 nm or 5 nmx 3 mmx 3 mm
or 5.5mMmx 3.5 mMmx 3 mMm or 6 MM Xx 4 M x 3 mMm or
6.5 mMmx 4.5 mMmmx 3 mm or 7Mmx 5 mMmx 3 mm or 7 nmm

?F}ne aﬂbérfé (ﬁghlsg@ul{rp%@ tf m ggp&mﬁ naﬂsttnnéggﬁh&riggExlx

I @rrethalgepmetfigis mm x A em ¥ 26PhPlohEwt k é et Mel, end-Spnm«

IPBefﬁmIXa)h%h br @M x4amrh, x 3 Aen, S BISCHMOB BN xR, DET efth x
[ tric

coé‘?%‘?%ﬁ@h&@aﬂxp &r ar%)'ﬁ.' %??g{mnt.‘gﬂ-éﬂﬁ W‘tahe

stoi chionetric coeff| cient ais preferably fromO to 5

Wit réded &1 thi Gl dnipositions bff the istiidhidmetdQofitise general formula I, the
@ﬁiﬁﬁ’igﬁagﬁ%gtf%ieﬁ{ "y Sp{QefgraﬂJrly f}or['n Q.t&g' thk(%?cﬁcrﬁérﬁ%tﬁ{: ﬁgéfﬁcient cis

€ af or ement | gned st ol chionetric toefficlients are
erefenablyfie dstoyi Ovnthetsteichieraetde spefficiant dbis drefpiablyfiome@.02 to 2, the
§tﬁ|6@|ametrlt’lbb6ﬁ%iem o lpréferablyeftah @b ¥ anahied stoickidmistric coeﬂ"mentf

l r
8{15'[@@0)6%1& froﬁo g'?)? 195 1§ Moféj:frgf)apc{bﬁf ﬁ'{)eg%hﬁérrr@ntlo X 4
stglc jpeeticaeplficignts a%ﬁ@u'tsmt@}vaﬂtfgm thewéoremenweé@reipr%
rédges.e sinul taneously as defined above. Al statenents
made in this docunent apply especially with regard to
erformance of the heterogeneously catal yzed parti al
areoperaXbismsaietabbieabalt Xy B@f@rahlw% QS@é'équ ST, merg prefgeably K,

Xuis @Pefembwamﬁg“sers aint ahtifer prosphbarg@ndX+¢s prefenatly BbMdréie
RELEEITHRE S Db G5 SOERAGNBhoh SR L efhallel 0as

ons "are sufficren Tomthe
prlor art (cf., for exanple, DE- A 44 31 949, EP-A 700
Allstaterrients hadeinrthis document applyadspecially withhiegamiad petférenance of

"ﬁ‘é ng athi b o reactiiAH YahE AP HaBtor.
ks b

h@aogm&wslgroatalmdpattmdga&phasg okidationssare suffieiettiyweell knfown
O tIeFARE BRI, T Rralrpe F)%‘waaﬁ gaa! EBGE700 gﬁ)r eacti on

errperature|nthe t tubes is contr i nter
alia, by conducting a 30 fluid heat carrier (a heat
lexdsargactionsli asmgiready medtidried, thetreagtioh gas imésturefis nbendllybe

cHhadLEd WM lﬁ? fixéd Z\? %H%?sdo@ed’m"tﬁé Eﬁl’a‘_lenuﬂésdféaétﬁn tubes)

renove ener reaction

ofiike ubgound f@"é-‘é"rn? Pée%‘%i"i'ﬂ %érecﬁﬂﬁ‘aﬁ'&rge@‘rtnﬁﬁ%@?"{eﬁ%e time
défiiverdaotadtscoviee thetcatalyst sivfacel N cocurrent or in counter
current. 35 In addition to the p033|b|I|ty of

conducti ng the heat exchan umin a si

Eesteastion) tPWP'i?HﬂE@ |"h‘f‘8|°9t3|'yég@|b€% (5 GRRIrPYed, S'tqft?@a-cf&‘t %9”9%?"“9 a
fluicblesat chiies (d leag iekehdinga medammjcaretnidithe catalyat tsbedbef the tube
6-.%|e| wich 3R/ cMm%‘aé%aTdf?ﬁa%ééeﬂ fh 6r8§ft5'r9rﬂ YRRy ROA thed e

sverse eri npose
EBAMBeTHep! G e TFrReRE LRERo O M Hgyeh the
tabe hundien (e=cton ejthérin somuerestordn calirdencuriest.cat al yst t ubes,
of deflecting disks 40 which Ieave passage cross

oBHbBRT e SonmB R B O RER e STERISBRHOR e
roanntr @ssentinlniginedittely llongiudinaly to dfe catalyst tUbﬁSaﬂmﬂ lengitoginal
chhddetioA4an aleld-tR réBfzed Merehlovér th8 edfire teactioRvedset dndhe
transverse flow can be superimposed on this longitudinal flow within the reaction vessel
through an arrangement, in succession along the catalyst tubes, of deflecting disks
which leave passage cross sections free, so as to result in a meandering flow profile of
the heat exchange medium through the tube bundle in longitudinal section (cf., for
example, DE-A 44 31 949, EP-A 700 714, DE-C 28 30 765, DE-A 22 01 528,
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PF 59321 17 DE-A 22 31 557 and DE-A 23 10 517). If
pegasped, essentially spatially separate heat carriers
can be conducted around the catalyst tubes al ong
different tube sections. 5 The tube section over which
the particular heat carrier ektends typically

ﬁ%?g?ﬁ?{%gﬁ%ﬁ? JGhion zone. A variant of such

e reaCtors used with preference is
t he two-zone tube bundl e reactor, as described, for
treoied, essentidilg spditatiy BepurateDEaCcérﬁerSO:aﬁﬂiﬁ coblce®@8roliRd the

é@éXsH&gg giéggzg,ﬁéw tpg,gésgﬁﬂo% 528, 10 EP- A 383224 and

29 03 at exchange nedia are, for
exanple, nelts of salts such as potassium nitrate,
ifbe adei sention dver ibjch3boal particulart heat earsindéxdendsdyipicatly represents a

%I'é‘?%?ctloh Q%é“?ﬂl ﬁrmt Mh?ﬂLﬁﬂ%He b | b?.fHGquﬁ%ctB?rt&HEl Wit

Bietsrgacs & duetwsrons babw iR GeRier Poclsrded: fopReample, By the

dou:qnmerﬂse@Ee(r 28 8ag650DE-C25 hDAOHIUSE, 140084 ADE-A 22 01 528,
PWQ@Q N34 pit-ady (%558%‘ or exanple water or

|gh |ng organi ¢ solvents (for exanple m xtures of
Di phyl (r) and dinethyl phthalate). Typically, the
Buitatlie/ beattexbirengameediaanef for eyaraplef melts dferats such at pathssium

ﬁﬁr@f@ 551%%1{"%3%;%[ §8&|um3ﬂrl@%df6r%%ﬁﬁﬁtﬂlﬁ‘at5 %@-fﬁemﬁj tetals such

hi ckness

BT PR AL b g BHBls o e [ W) ot east one of
theaoppbeitefly chrargdl ipos somprinesfat legatond sarlioroatomd but als@ comyantional

qLeas, V&%xhﬁnﬁ[ét\batépérrméﬂ Homﬁ@ &@Qﬁic E8ivénts @8 SRINNS mbaures of
@Y o %H//'thf' Eﬁe)z ength’is in the range from1 to
H%Yﬂngdﬁg to 6 m in mny cases from2 to
. Appropri atel y froman application point of view,
Tﬁﬁcéllv e rcaféﬂys@@xbéé ﬁfet mbnEeSturda flonPlekitiiGtddl BEfdm stainless steel

356 PEBIPRL B S bRk GR8E b 4 ot R 2kt B hon LG FER. thei
Mnalrdimewsluyualwwewméer exampig Horm 40 te 6B &y, frequently from 20
RETOMAR AL @sbe 18n thﬁofrﬁél tehxfindy @548 flw mtdrs RIMydieal @kl tube

g 'n%ﬁ‘*%@%%é’ " 3@9%@@39@22@%%‘3@% Y fitps from 210

ﬂ:@vaApp}ropmely &romeqn applicatiginepeint of Wewy, dedwimber pkcatalystitybas
WitRifg mb%spﬁd@mmddaeéma RELPbs8EISE Bi leadt! 1000, Fretfdiently at least 3000

eneous i but
%@% I e Barorc e 10 0B S eleryii b Rlimosy o catoist ypes
emrrrwdateﬁ iarthereagiternsvesseliigdfrea ot @0yto 38080 ©nd0 8P ar §@ P00.
Tuheburdid RasRrLRavirRra nGabéer df%btalyébﬁlb@s bisdve SCSOGU&@ug@aIIy the
é%gﬁlﬁ?@‘w%ﬁ%‘*%%éb@% Sty ﬂ’n?@ artarelh gseengply in
heraegenspus distributien, dha @iﬁtyauﬂqnmsom wbeieg selected sygh that the
tilRce blcuhtral inRasdl akes eMiMAAIEtEY BljMcdrt eHtafBt RPBS {thabo-ealled

9&%&& talgenél'lc%ills fl:b% 25 %‘%#1 %ﬁ%rgg@érﬁlytfmgg fchlé%ﬁg(c\‘ nfc>i3‘example

RRrufe&2¥Mi ng neans. In other words, their internal
di aneter, their wall thickness and thei r tube length

ﬁéﬁ%eglggg%abﬁ gésé"éttlgéﬁ sORE 0P el RtA R RBBE (Working Wfdes) of a tube
bundle reactor, appropriately from an apphcatlon point of view their entirety, are
manufactured in a uniform manner within the capability of the manufacturing means. In
other words, their internal diameter, their wall thickness and their tube length are
identical within narrow tolerances (cf. WO 03/059857).

The aforementioned profile of requirements frequently also relates to the filling of such
uniformly manufactured catalyst tubes with shaped catalyst bodies (cf., for example,
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The af orenmentioned profile of requirenments frequently
pj:gg?@pl ates to the filling of such wunifornmly
manutactured catalyst tubes with shaped catal yst bodies
(cf., for exanple, PF 59321 18 WD 03/057653), in order
to ensure opti mal and substarti8ially trouble-free

g@?g%@?%ﬁfm orltog?tot%g %chpﬁﬂlla? 3{18 Qﬁl%s?%rhtlaﬁff?&ft{@l‘rbg oB&Iatlon of
thetubs bynglle fﬁaﬁtﬁé Etseg@albfdﬁaareopté%a! tisid ang sqlectivibsefithe ggactions
Mrairmeﬂ @f @eadbeyburidle reactist, litds essepdalafiat préferabBeatitvesrkiag eubes of

lfhblrééatgor 4re fied h@r&g%egv“gﬁ# tﬁeh?ﬁe céﬁg/sffi’é@hyaﬁfer? GRitdrf Aanner.

%ﬁ@@@”b a8 "Stﬁ%iF paekgreynds P%FW'?'&%@@@% Atfayes 1§ thppresent
ipvegient i nvention. Working tubes are typically

di sti ngU| shed fromthernmal tubes as descrl bed, for

exanp by EP-A 873 783. Wijle the working tubes are
Wﬁﬁ%@ @b%ﬁsﬁs‘vawé’@tmawmdﬁpm 1T TALURSRAF €esCripeth 401 on
émntpie (byrHRABYGE 783. Waild thermatking tubes arethosé catelysembes in which

%ﬁgﬁcggrlﬁggtﬁqﬁsrb\é% ﬁgﬁnéﬂj& Qﬁgm&fd i#d hotudlfs eHPJ“tme‘Pﬁ'\'af‘tglbes

e reac |on era

%%i‘l’%‘ ﬁ”"ﬁ%ﬁé&'maﬂg@ mr&tow °°P @l '@%@Pﬁﬁ@"t% frreperature in
trne rcmdlysytubes &t this purpbse, ttﬂrethhrmaidubasana’mauy inbexttiition to the fixed

ét'b%ﬁ & rﬁf%@%‘%}‘}@#u}om vﬁ'th iS cb gﬁ%{&&gn h@fb%nfeFSf the thermal

of 1 rge
? é @rfé‘la[ﬂeé’ 'E%rﬁgfdﬁ"f ha W"&&@P’ﬁ se“FWe ﬁ‘r&ﬁ?&éﬁﬁ[ﬂ? "}flﬁ' er °f
mbemamumasumeé»uherbtmdtamectbusddew meectcsroaller thandhe nombér of working

@ﬁ’@é |N%j"rmbm'ihé B 'gfﬁ'ferrﬁél thoHsKis 230, BiHeE %he H@ﬁﬂahém/present in

IR ook b Brokiont of pdied RGethack heyfaed catalyst
ipacik ity theemalitulye ief if apreropriate ccootigured sppropritely teethigiaira dn the

srobadsyattord@do! 'tﬁb |hVé?1t’bH %%ing%ﬁi@nél ShichffaRPBFRBR I Soreen (on

i “Led? IBERERRIE £ 85335 Buf A B8 i ch

falls through the screen (on 20 this subject, see, for

'ﬁi%?ﬁﬂ%'d%ata@}%t Ge@agesﬂgﬁ cBRdistEabed O?Z%r%fﬁ?pe -orf%rfuldé @Qomgtnc
SRbai Kalust taimornine s Gt Aondtna pdvious seluRifibein pL”
heterogemcuislyrogtaiyzed ipadial gahphase axidbijens avebthei fixed ichtalyst bed

cﬂ]@dd?s@@ GehBAUEsYof W%H%@eﬁ&bl‘s‘ ﬁist&ﬁsthﬁ hige® célgiy?lﬁiédoﬁﬁer the

Bl lengliraning fllaltiike! 2hn 888 saroistod B Fibgelizbd iphprepia”
Rivralitytofi .e. abieast tvelmutualf distinguishakie yypestSibkgeamsaticshaped
@é?é]?ét%di@g anm Q%e&‘céia ?b&f esaanﬁémtﬂld éha@&d inert

t habl e .t
A5Gl fented 8 TR ira Ehodot et af patneud MLy Gubdiabi pes of
ganmRide hapad ;zstalysbbnoh@ an agsuglettynecpfgleamewc|sheped catalyst
s send(df aSSingid e 3f Georhétfi€ sEBEdGREIBbSdies) or of atll&RS twd tYBes of

@Q@éﬂb@ %‘"Q‘?&%ﬁé@g 5855‘%?"3%“%?‘%@?%9%}3’3"’%? Q@t Sifs fRes
ynert boging; esofah teast twe typesgafanulyally distinguishable
Mmﬁd snap&b @al@q(st beiids dralhtésast o Bbesibf rhetaslly disthglipstsie

Somdis Ykl sy SHOR GoSEAREEN (el PRL SRLElaHP!

Ies and a Si n nmetri
Hpaerriate {gF oply ope P@é&thﬁmﬁletWé'@f éh@?&’t%ﬂ'ﬁ bodies K to be
shesdrit) rmssmaihtmgugamgﬁéatumssiﬂ theadiffer emtety et Silapslihe gypnst

%éorﬂeeflslsﬁ'netti}% (5%?{&\% &Jﬁlﬁﬂéﬁt@ﬂl tﬂi&ﬁ&of sngﬁr{smg@g‘é %@ Useful
'T'?ﬁ?@é's &r the ﬂleBetﬂ6§§¢Rﬁdén¢’f bo ?ﬁ)‘f‘é‘ﬁf‘? Hecsams malgrials @sdave
Alteady béen recomirientied fun thainer gaometric ahapatssuppod begieKfdrehe
&%ted catalysts and essentially do not intervene in the course of the gas phase partial
oxidation. In principle, all inert shaped support bodies are also useful as geometric
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present. Possi bl e distinguishing features of the

prBbgrent types Si are the type of geonetry, the type
of active conposition, the type of support material,

etc. Useful materials for the geonetric shaped inert
bodi es include the same nateﬂBaIs as have 40 al r eady

SRR o oS ot it
bect SticAGytionaliewe ey "i'ﬁ'SFP 3dngl catelylt 660 {0
aﬂ;msﬂed smeifichlly tptheweigpiramerd|df thenmrﬁcui;aln aptedogamnepusly catalyzed

Shgftggef ul as geometric PF 59321 19 shaped
[ nertﬁggggi&es )ﬁd)arl di luting geonetric shaped catal yst

bodies in a fixed catalyst bed. Such a dilution allows
(Bemmetub shapesipeert bodiesaand geanyetrid shaped cethlyshbadigsin bed t o

zhlé hﬁﬂu%%‘?ﬂegb&ﬂilﬂ oltRe éﬁlﬁ/erp?%fébﬁfﬁ% thé sérﬁ@geometry
F " ero eneously catalyzed partial gas phase
tﬁﬁ?? %ﬁ'm'gr ’t'yrl c shaped inert bodies and

georretrl c shaped catal yst bodies in a honogenized

Tﬁem&ﬁﬁx gOREMBSHRI rﬂig}uﬁ‘é’ rﬁéﬁs%&‘fﬁed%ﬁ?és%a@@'bﬁeﬁ ?a‘k@nﬁrh&rder to
qﬁ?ﬁ'&”ﬁﬁ'&%@%ﬂ{ et Hapad biles br tHs oM eaL lgp @I

dimensiorseithin pnetype) harogemerusihwithliohé enether. irythesdaﬁ case, the
it I’TEHSIébl% LU Qﬂorﬁ;gtﬁé %ﬁt;r@%n thﬁgﬂl' éeggkargé}galr\ﬁlﬂig'sgdﬁgﬁdé@'

Sstadrerio b rerd e relfiter FRRRRLNB e oous i xi ng

along the entire |ongitudinal section attains the

1R inddriy &iabé@'a cagélﬁt ﬂ%l ch@fg%‘{a\&aia'lyst RBaTIMRngPwitthéne fixed catalyst

e n u

RO T AR —

geictiens Iostellﬂdy@@ngswcpnemm&we(m su¢esgsiem§xest eatalystped

(wn@ﬁéﬂlhélysé&orﬁﬂlbﬂtalyst»/béb Selctions) lIﬁ'ﬂﬂ@b@sd @Beh indiidual longitudinal

se%@élﬁer%g? 8ﬁ %ffgld)r(e:ogur@{g?rﬂﬁfp\/?relbsqgﬁgtﬁ,ln S rgqesral aﬁ%PEen detailed for a
catalyst dybe ch@aaed| upifiermy gverdistotaheatalyst fuberprgth 2Atdhe fraagition from
driedhtrihsit@ly Hotgiehatslisnrld s%@tlcﬂﬁ@tth@hbmrlﬁbﬁ:aw Rbmegérfdus bed

#é% |<§r9 Qﬁg é((%n?ﬁga |6r§ ﬁcgh%%%l ée i ueﬁ?e?i ﬁﬁggsdé’brﬁstlﬁ): Aﬂ}%gadnl ed

le@v*du@ﬁi@}ﬁb beethistaivesAise %EX%%@Y%%HS whichhaye a
hetérog melooabtructh@nmfemm aled e td @BtriictuicadillingXbr bed) of the

dar |¥§t ﬂadreg,% Oﬁﬂi %@rls Fec?iﬁl’? Btjt?lg reeLcl?iSn gas flowing through
ta@ patgglsytubeah rah hermd\nf mat@mtm%thetfa@é catamséb@l iSes

frdquientlyocdnickigl8d Bphablesiedast geombtrie Bhisaceinért Bbdies.

het er ogeneous structure. Reference is also made to a
structured filling %or bed) of the catalyst tubes.

Fraaniespfisuchy ﬁfé'\'ﬁéléfeﬂ lings,Qf Q?F%@éfllb@ﬁ ag d‘@%é'b‘?"é aeen dia, '@as
ddcamients U$2008)0M 61018, ERAD7RE13] BIBE) 0S0THA) EPaA 456 63EBNnd

@Atmoac?éaaussmw% fdgsidamchopatal yst bed i's
r

equent concl udad b y a sb ed of geonetric shaped
I nert bod| es. 30 Exanples of such structured fillings
Infgena’ah thesfillirtgull @escatal st tdeovitheestructuree fixead cadalystibed will be

%&a%ﬁa@tﬂ@%ﬂ&é%? g\g v‘}b%?@ i g g Ha tge%q%grééses in
U
E%g)ecgggof?’the fi xe%:)cataly e volume-specific ac wty & an intrinsically
homogeneous longitudinal section of a fixed catalyst bed charge of a catalyst tube is
increased when, with continuous charging of the catalyst tube as in the corresponding
longitudinal section of the catalyst tube, under otherwise identical reaction conditions
(i.e. identical composition of the reaction gas mixture, identical loading of the fixed
catalyst bed charge with reaction gas mixture and identical entrance temperature of the
heat carrier and identical flow conditions of the heat carrier), an increased reactant
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In general, the filling of a catalyst tube with a
PFragabyred fi xed catal yst bed will be 35 configured
such that the volunme-specific activity of the fixed
catal yst bed increases in flow direction of the fixed
catal yst bed. The vol ume- specﬁql c activity of an

béﬁ\fei'm {b@kéé/ on Qﬂg@gﬁ@@ Bt lr&tBbh Qé H@ltur%e?%b@'i‘tﬁéfca@alyst tube)

Ed cat al yst bed charge of a cafal yst tube
f‘??l:‘ ®ased when, with continuous charging of the
catal yst tube as in the corresponding | ongitudinal

$8€ ida@l?\ngf atﬂB!Sd eé’tb%b’t?éd \E/N@r?catb'lﬁ)ﬁéf a RIBESVELES witﬁ| ?éHc'tléﬁbas or

Vil areSileh o gaTPRvet tﬁ@“dersa%qxf‘%%?ana*b%am??ﬁ"@f r¥ffgon gas or
faagtion gastamnpanenbio standardjdenai(t(BTPH ke velumg dslitets)thakitee

amedpaﬁaihg ﬁmouﬁmrraé&@n bﬁéTBﬁFea&ﬁH a%fcoirﬂ?ﬁneﬂit%ul@%ké uBlunder

b g ek et o ishoighs 8 of

fixasdatalysi bed pkr bowr. Peadndromatgrial hedaegtienstare satyhcluded.
cat aI yst tube) results. The |oading of a fixed

st b I ct i O
Fa% B hispelion sl Millicighid 1758 shenc PRl Bocies k. e
gmedtyecml as@irapadhstated, adventagea)sly @a@tge@ﬁra@ﬁbem shape a finely
HRRIGH InSXtuBRS PPETTIRSUR €Binpbiinds! @RidAig8néraleésmiriset grdphite Bben

Hde TRl gﬁwh&e ﬁ'arpi@i%ssg»ﬁh% S KRR A g srepec

aatalyst bogly @!H’r'@t’@@hmetfﬂﬁﬂtﬂ‘g annlar shapegcalayst prestrspr bodies
(mh &rel gisoefiited!te quitdgenepdlilyeeanndigigrédn bddiestrateiivatadst

RSP rd 18 tau eSictdblr AR W thcn 16 o BEA M Sy Hlped
§#ﬁbé@%ﬂ§dﬁﬁ'&ﬁ Er@am%%tﬁ af vﬁpeﬁ satalyst hodigsit (wrmss@@am e
w‘nboat&m i theadudjred trailtietbment| urioé parrids & bye tiedted ingeoterdahty with

|ﬁﬂyﬁ§ﬁpe a finely divided m xture of precursor
conpounds, which generally conprises graphite as an
added finely divided shaping assistant, to the desired
8peaificaily, de® pricegure imadyh for ekampld, Héasaésthbed inithelgodlnserds

W0 26696add08, 595’*““%5%‘]@9’0@%%' BF S TERPT0GHA, KPa 467144,
ERris 10807928 4 19850815, éﬂ@@m@a&ﬁ&n A{g60 é%ﬁasearch Disclosure
REOMDO5A9T0 €2, WO DINGYIS310 I”EE-AC’ICEBMMQFI&UBEM 02005@376l8,

9ﬁ8§’sé"v¥@rog}d78g1§ Wﬁ%gf%f m%jf 5 wWo @%62737 and
men 0se acti
Uén‘gag(?ﬁfﬁ)m 263, {Hep re%%ﬁsraéaorﬁﬁ‘ﬂt‘i’meé iR 1§ f&@m@ﬁad%not least
inthé eade efafideccrushimy stosndthsaf thve drinula? Grdenebddivsefi ki3,
Specifically, the procedure may, for exanple, be as

bed he d WD, 2005/ 030393, DE-
AdRrsospsane BEnerusg hotau sl acEelnaise bs subletedjo 2
46r66n8Q probissfactBrrigPtb3he WaetibhoB Mbhe &pprécidies thed the annular
ggéﬁ Polids @hﬁ Och | Siso e shiblecBd &5 4348&Rin c?%é QJ%%)

free of

@@5 AE& 3005037678,
81 Bhe gperbresids yhi 96@7'66%
tu&merzeosam@rmn ﬁﬁd&sm@oss@saquembmnegtaddhem"y to obtain the
am%rtmmrbleﬁ.em%@% br@étﬁéatalyél HobRs $@fa Qbrysi de

Rt gﬂarﬁoﬁfﬁ'ﬁpﬁg%@m&%ﬁﬁﬂﬁ?fg?a AL e o

b@t caitingr, as descrbed by vey pbexampleaby WO 02/24620 and WO 03/078310.

Appropriately from an application point of view, a cooling zone is disposed at the end of
the belt calciner, at which the calcined material is cooled to a temperature appropriate
from an appiication point of view for the inventive screening (for example from 40 to
100°C, usually from 60 to 80°C). The conveyor belt of the beit calciner feeds the cooled
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screeni ng process according to the invention. It wll
be sappf eci ated that the annular green bodies can,

t hough, al so be subjected to a screeni ng process
according to US-A 7147011 or EP-A 1726358. The screen
residue which remains is largdly free of fragnents of

{:]Hédﬂ‘fnaférnSPéHvQH% Séusﬁf‘fﬂédg% %}%ﬁﬁ%ﬁﬂ%lﬁ@’st tEI iﬁﬁlc hoae (for
O

ﬁéﬂ% L trine o?lowmg

Q O n t
?‘gémﬁ%n% Bty BaIGas RAloinemgpgr an
pavity, cuhtmubyslymb/thatsa@emmg plamnﬂ the snednireg mbaehinealised (preferably

%E f‘%d?ée JnaBﬁniSf & r"a %sc?@iiﬁl %Fﬁ'aﬁhﬂ%r Théfall height
X

B8y JoEeEmPIe 0 %@c SRR AD TR 70T ) oreerdo

prieesnt tize imnhinmrgofzaddmonai fmcmpmisaa'mw shhpedocathalydt bdbies Keover this

ﬁﬁ'hbl ﬁf"ltlfé &ﬁ{nec %b@ad\ﬁﬁt @{p&élf‘@&\fﬁﬁﬁeﬁﬁﬁ %gﬁiaﬁ f&W'ﬁ%hown

By %r%%a@ﬂﬁh%@&wﬁdm%? 50y CPBTSURG A Bebesho
groduction 506&n of froed 30/kd/h tn7®BKY/h of SD)jar sﬁhmd:maldlggtmodieell’t per
i at1rt 8 %bQﬁ' Jo &R 'FHerlﬁ\Fenftl?@ drebhl E&P%@ Befdrmed %%ﬂtlrﬁﬂausly

t
fmspwﬁﬁpwﬁqsg%?%sh%ﬂﬁ%” 7 BSsiientinte wadiySh e the thepal
irewtinient Ahe koressing itygf is adiantagenuply pesouicbintengir taspbeially in the

@Jb@ of &l Hlﬂ?ﬂéﬂlé?ﬂent dkiay lchtalystsqitdd of éxBmbla8n #is H&Urﬁ&t) The

eidRtice oop aEwe ToAtRR G ss?eeaeglnatﬁsﬁé@swpg{n%b?ﬁe iStypically
isvzm@eﬁﬁ tod. Grh.drﬂqmemtly frore Of ol 0. hbi Igthe Gaseenf highiyhygresepivie or

Eh3BhsHel @itahils 6:”&ct:f/é @&HFéﬁlﬂldhsf m@r@ct"éénln@ céf afsd bel éﬁected
ger t o f or mat j.on_Q actured

Qlhrcitsien el dfter R (S BinglE e} B0° Feghn #R's8fERing
mechjne. the arnularaheped erjaliisgihedies Kaarepenataby fes directly to a vessel

a@ﬁtﬂ@wawhmﬁghz hrinA&Q inf VIioh thR§ aPdStoFed. Bom tHiWesdidfor example

BB Wk ' e SO e, B9 B it Vi A0S, or the
FOPRsf o a)stn@hmd filingsefgpactiop duhes (satalysidules) rollpwrngﬁbe teaching of
DELX 102094023240, BR tisdtoute forh helstbiage vatinRAane paciege be

BRBnRIEREey BT t20Ridaseto 233%35?30%%%%&'{%0@%%%9&'“ t

gndestekean inventivesssraeaiionghend menaald@amra@étsleﬁwular green
BRiidsOih Msibélneidinatiis ndtgepoehad Lnder Bir! BLE rath@s for @kadple, under N,

%"'Hféﬂh*.%?e BB b St kel Pabid 2, Bl vl epcation

traf views seprsater By erdardeedas which nreantsexaessively args amours of
n; @rﬁﬁ/@r 90 frém Ghbbdit cdldirsiweingl dischafjed Gnlhé froute of tPe chlBination
08 ygen- sensitive
oer OIS reBhind Loy W MRV s@eepifdY Jo T wori g o
al so be effected wth exclusion of noisture and/or
AxMigEtle $drednivy maphite o day indEhtive GERBhING & SaHiQ Sty Hivantageously

fRed Wﬁﬁtort#f%deag Nyl ﬁ X3 98?'%91 @@eﬁ'&rﬁaﬂn K8 dI’i)%%‘!559?‘f.l‘delgshafen

ner a
&F'ieﬁf' |a§¢ﬂ ARl 375 ’r'ﬁ‘2 ARETRER "P‘Fi'é‘?t'% é ‘5‘1 oPHﬁmaFﬁr"'éh? #p1s three
sepsareinsérisoarangad i serizd irmcoratyihg dizection t{the dirgd ol predipsnticake

lﬁﬁh@ré ide sdrd&Vin§ Héetﬂ:r@gcr%rﬁ n'ngél"t‘#] he qﬁid fc’)g Al J)\gnng ?\%{g&ze) of in

nte
se 0 truyctured

achicabs éﬁgm%égﬁ G A0 bl brcachiease (dmeter
ADDE) P23 281H-2-60 aslsereemmgeaio‘sr))omthe storage vat into

t he package reconmended in DE-A 102004023249, it is
dvanta eousl ossi bl e aonce ain to undertake an

‘H WG L %f%fé’ﬂé%%dﬁ "Wé‘i‘fstaﬁ%""%ﬁ%’rﬁlwsqr?%ﬁ Iates used akeflirected
tpriime geasttr}e@‘nhélé;crbmln@matemat foé theedrinulaa blsapeelrcatalyst bbdies K).
performed under air, but rather, for exanple, under N2
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and/ or H2O, belt cal ciner and screening nmachine are,
ppagp{i ately froman application point of view,
separated by a star feeder which prevents excessively
| arge anounts of N2 and/or H20 fromthe belt cal ciner
bei ng di scharged on the rout €2f the cal cination

R Fﬁ/éﬁttve(p?%%%i@s%sﬁﬁfe%rdréb? cdufsd &6 kﬂfé%fbt \W& th§ active

screenin ni n
P?W%‘Pﬁtlo\?‘é)fé'lﬁ%féwﬁ’ig‘f R At @Y%@PQ‘PS% 2 BpKistempn gyis of the
berezalfortomda br of the E. A 36-3 type from Engel smann

AG DE-67059 Ludw gshafen (screen area: approx. 0.375

n2, screen i mat er i 1.4541, three
screen inser 9u%9ﬂ§ﬂgg§e§ﬁﬁ§%§; in cogbkying
direction (the first two are identical 35 undersize
screen inserts, the third screen insert is intended for
EHDVIng overS|ze) of in each case 500 nm x 250 nmm X
YBE¥m with 20 rubber balls in each case (dianeter: 20
mm type: 2610-2-60 as screening aids)). Follow ng the

kegom[g%q{gﬁlrgg@,ug{ atdlbrscedRit | cation, the screen plates

#ggd ar rbcfleCte 40 to the geometry of the screening
T ePIPREr ROk §I¥CTannul ar shaped catal yst bodies K). PF
R932deripn, bdros, Zirnoaun, eangaoessdandder bigsuthi bed are of
gQurggt@bso sui tabl e when the active conposition of
@8 kj ?r shaped catal yst bodies is a multiel enent
XI deohfo general formula 11 5 Mof2PaVbXc' Xd2X
esShf R@dsBO' (11) where 10 X1 = potassium rubidium
a&d/@[ogmsopmz X2 = copper and/or silver, X3 = cerium
orog Cbél rconi um manganese and/ or bi srruth a= 0.5to03,
to 3, 15 c=0.2t03, d= 0 to or 0.01 to 2, e=
tro0tger @0t Ddr 0.01 to 2, g= Gtol, 20 h = 0 to or
§=004tdp 0.5, and n = a nunber which is determ ned by

reqgquency of the elenments in Il other
ﬁanagox@'gfﬁo%g)cél ai'ﬁnul ar shaped catal yst bodies are ]
Adv adnugeeushioh isideteimineddygbe valpngy anstfreguercy of the elements in |1
het estpaiethapugygencat al yzed partial gas phase oxidation

of nmethacrolein to methacrylic acid. Possible ring

eonetries include all of those nmentioned in general in
gmrganr@taglmgmd catalyst bodies are advantageously suitable especially for a

heterogeneously catalyzed partiai gas phase oxidation of methacrolein to methacrylic
acid. Possible ring geometries include all of those mentioned in general in this
document.

Annular shaped unsupported catalyst bodies K composed of multielement oxides 1} are
preferably obtainable, for example, by the procedure described in EP-A 467 144.

A preferred ring geometry is that where E x I x H =7 mm x 3 mm x 6.9 mm (see also
DE-A 102007005602). Otherwise, the partial oxidation process conditions described in
EP-A 467 144 and DE-A 102007005602 may be employed.

The process according to the invention is aiso suitable for annular shaped catalyst
bodies K whose active composition is a multielement oxide active composition of the
general formula Il

V1PoFecXq'Xe?On (),

in which the variables are each as defined follows:
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Annul ar shaped unsupported catal yst bodi es K conposed

PE sa8pi i el ement oxides Il are 30 preferably

obt ai nabl e, for exanple, by the procedure described in

EP-A 467 144. A preferred ring geonetry is that where E
| x H=7 mmx 3 nmx 6.9 @3 (see also DE-

A
9(020%%5%2?\11 s@%ﬁﬂf"'ﬁen gpyrﬁ)gi}! ?Zﬁn%ﬁgﬂggbon process

8nd|t|ons descr’
X 20675'66%'@?%%&3‘ Igellenpl oyed. 35 The process according
be tB®torivention is al so suitable for annul ar shaped

gat ab)(?gn bodi es K whose active conposition is a

|t|? 8 nt oxi de active conposition of the general

ar 'A% 1 v, PbFecxd' Xe20' (111), 40 in which the
gari ambag ande each as defined follows: PF 59321 23 X1
n -'Vba n@\'nben@mcﬁ\'ls de%rmg@a by"ﬂf\e végrr}]c /T%nrd ffl_é"que%y of%'e eﬁmeﬁfh in Hl
150618 B"%Vg@”i 5 d=0to 0.1, e-(lbOlandn:a
nunber which is determ ned by the val ency and frequency

ShcH bftal Egé@ Eﬁanétﬁtabla elsFéCIaIR/th@thethB@ﬂonghlégﬁs’iy cBly=stf Partial gas

cat al SUIt e .es

AiRsE% FRrS e ot st oly Rerbolt ators dsspegelhy
niutaper mbahenes]sndiawemgem) tb owdeic anhydrideRasaible ringsgeometries

Kne@asgn of thifse AroRLErRASR gBndtHIiR MRS dedifMet. benzene) to
mal ei ¢ anhydride. Possible ring geonetries include all

of those nentioned in general in this docunment. 15
Ad\mtﬂwgu@mth@se arwies shapad catalyst hpdids et likeyise apotliees
pbbﬂﬁ@%aﬁa¥§@msl dbtainabls, UesXahidie, Gaéating te W3 83/078310,

05 10 e RS PO et L0 o

Faxnsabie reg geometjes ates far esample, Exdix ke Srfpmen x & 75mm xd.2imm or
Snm P Em X3P 4.2 Mmor 5 mMmmx 2.5 mMmx 3.2 mm 20

O herwi se, the partial oxidation process condi ti ons
reconmended in WO 03/078310, WO 01/68245,

Rtepuise 86 partiakRxidation PP cBBOS rwmwd@ﬁﬁl' M?sasmsm 0,

We01/68245, DFA 102005085878 andDEA t0R0ONOGEHOQ tah e Duipicyelhe
for annul ar shaped catal yst 25 bodi es K whose active

conposition is a multiel enent oxide conposition of the
Hemiaventiveprcedure is olspiadyaniageoxsty syitsble for srpuenshapest catalyst

bdusscK whose active composition is a multielement oxide composition of the general
formula IV

M012VaXp X ZXs3X 64X X8O (IV)

X'= 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,
X% = one or more alkaline earth metals (Mg, Ca, Sr, Ba),
Xé=8i, Al, Ti and/or Zr,

a= 1to6,

b= 02to4,

c= 0to 18, preferably 0.5tc 18,
d= 0to40,

e= 0Oto2,
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X1 =W No, Ta, C and/or Ce, X2 = Cu, N, Co, Fe, M
pra&oapq Zn, X3 = Sb and/or Bi, 35 X4 = one or nore

alkali nmetals (Li, Na, K, Rb Cs) and/or H X5 = one or
nore al kaline earth netals (Mg, Ca, Sr, Ba), Xe = Si,

A, Ti and/or Zr, a =1to 6,24 b= 0.2to4, 40 c =0 to

é—_& pgigherably 0.5 to 18, d = Oto 40, e= 0 to2, PF

QSZé 2#’ f= o4, g =0 to 40, and n = a nunber which

95 detef%ia¥d by the val ency and frequency of the

BlFena numbemwhith isatetamirtedauy tox yglency dhdTfresypeacyeofdioe elgbiepts in IV

I N pghbl thdh BkydeR! @ heterogeneously catal yzed parti al
gas phase oxidation of acrolein to acrylic acid.

Possi bl e ring geonetries include all of those nentioned
Theygrasuitdblé in panticsilat deruheterogeridoasiycatdlyred padiabgas phase

Sﬁiié}!o}ﬁif a&%@ir??odérﬁbie%ﬁidage ad}/ant a990U|S| y coat eg. t
a sts_as obf gl n or exanpl e, accordi 0
Resshbi 353 aamesins ke Ao Buan Fntaseain Sendiahin s doniset
ToosratoshagedealalE-badips K00 asmadvahtagpoisly ceated catalgets as
blﬁliainhbl@?f%r Q%m@b ,rafc‘éordmfe‘to @;E-)i\gezmgms,lfnearmqlgas?a;%n .
bE-& 87 mR0 2, s JoRPlopldra ok raBog #Pdte K’ sH B i
hese degiiments Jihe mgtivencarposition soaling thigkrassanay becfrom 10 to
Ot rEfePABRORBABOLS 500 urhandndie HHFERBIY fidhe 150 to 250 um.
r nt .o o.descri

Bl BopPd Sﬂa&"e%%%s‘é&%f%%ﬁ U ety ol
FPriy7 e 6Rethg/afpremanden menkalgo deseribes therpartial axigaton
Sorititioné\bWlaly it bxaimple. A piefEtretiaiRrgediittry Vs tiatiwHeére E x | x H =
%?%259" I)ys according to the docunents 20 US-A

, , -A 6,586,361 or US-A 6,362,345) is
suitabl e especially for a heterogeneously catalyzed
Aandltislementiostialei compeiging VxarideT) ¢espadially omegadtbltirgetodhé documents
BEEA‘G‘JS?@,GB@Bng[A ﬁ%se,ﬁé%?{@% 6,36239@"@ @uiia[%léléécdé@iahmar a
aror enentroned nmul'ti el enent oxi'des as annular,_coated .
eferaopasaslysaiaimed Pagial pridajion b Reyiene anAiRE nartihalsne fojrhinalic
gdpdetlgies Ex | x H=8 nmmx 25 5 mmx 6 nm or 8 mm
%reﬁ%gmﬁs QivBto B%ind thEBrdrerheRtdnedtniiliRIZRAEnt 0xil8s asAnfililaX coated
catalysts. Examples of ring geometries include the ring geometries E x | x H = 8 mm x
5mmx&mm,or8mmx4mmx6mm,or8mmx3mmx86mmand7mm x4 mm x
7 mm.

Annular shaped catalyst bodies whose active composition comprises elemental silver
on an oxidic support body are suitable (in particular as supported catalysts) especially
for a heterogeneously catalyzed partial gas phase oxidation of ethylene to ethylene
oxide (cf. EP-A 496470). Useful shaped support bodies are in particular those which
consist to an extent of at least 80% by weight of aluminum oxide (e.g. Al203).
Supported catalysts which comprise elemental silver in their active composition applied
on an oxidic support body and are suitable for a heterogeneously catalyzed partial gas
phase oxidation of ethylene to ethylene oxide are, though, also the annular supported
catalysts of EP-A 619 142, EP-A 624 398, EP-A 804 289 and EP-A 937 498. For all
aforementioned supported catalysts, the process according to the invention is suitable.
Suitable ring geometries E x | x H include the ring geometries 8.5 mm x 3.2 mm x
8.5mm,and 8.5 mMmx34mMmx85mmand8mmx3mmx8mmor 7.7 mmx 3 mm
X 5 mm.
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Annul ar shaped cat al yst bodi es whose active conposition
ppapspses el emental silver on an oxidic support body
are suitable (in particular as supported catal ysts)
especially 30 for a heterogeneously catal yzed parti al
gas phase oxidation of ethyl ed® to ethylene oxide (cf.

ERnérafy Qﬁggaoceéssﬁfckl dvﬁl@@ﬁé’m%‘rﬁfbﬂﬁé fab@l%b%sncﬁ“e% t iR the case of

0 an extent

T e @&w@supﬁg Jultielement
Sxip catalystspwhadeysids cubhiog stength isse2@ Ndgemarally 1 IN)e'?reqmenﬂy,

iﬂé%féreﬁﬁhtrdr%d%ﬂj&ﬁéﬁmf&ré@ﬂ\ @05 NQIhda®Ki di ¢ support
body and are suitable Tor a heterogeneously catal yzed

partial gas 35 phase oxidation of ethylene to ethyl ene
tnthigalogument; thewride, crashing sthrangtis uinderstoegpo mead the crushing

§t?érﬁ};|tryﬁlh§n e éﬁﬂu}ﬁr 5Ha$e@‘b%talﬁ?b¢r9%ﬁf}or?tl%anrﬁﬁar@ré’@f‘bo@%r
AUl siped pragorspr et oL PSS A, ARG e
sylindedsl ehell (saunaaaileétqthagragecdrﬂm mn@@rlfﬁe)( | x Hinclude
NI‘ Side Ic %l’f%h@th?ﬁ'l lﬁls%o%mnénﬁ'e%té‘m %det&n’ﬁﬂéﬂonﬂﬂdn&ar@ of a

STRple DRt HE e O Ik Sinbrla BRI 488 o Sl s

&erlah\x@&tm@naqhmeﬂadgslgm Oh@waswé@t@tstreﬁs hang a siaglerimpetus,

statichany, dyRaRRbr vaty@gbfilb dtiis @aitdblé /% RARII& | donpréssiveaind

&ﬁi@@o @nsupport ed nultiel errent oxi de catal ysts)
Pde crushi ng strength is 20 N égenerall Z1

Kye instaded KAFT I forgenteangdyeas wom A&nEstm& Eressienhyith the
ﬁbh&f@@@l‘brkﬁ:mbeE?NZ@Mlsfcaﬂﬁaf&d i abdbrddrice wiD@INEEN ISO 7800-1
S0 LI 7 8O0 b S0 B el frony
HWHN b &0- 2%k annul ar green body or annul ar shaped
Mleasmrementsmsﬂb)csjshhg(htreagths are:mmraﬂys perfartned indthtthe following

gé}g ﬁ_?go thﬁltlaﬁ)ﬂ}dend(ﬁb sheII (i.e. parallel to the

ring. orjficey si de crushing
strengt hs |nR@ ﬁl@'"&@ﬂ?ﬁ@m"?m%{ﬂ@to a determnation by
means of a Tesindfalc=16 mat/min.al s testing machi ne from
ZwWi ck GrbH & Co (D-89079 Um. This materials testing
machi ne i s desi 9ned for qua5|st atic stress havin

a
Iy thg test. ithg wpres die wasinjtigiuloyered slowly dowp tq iyt aboye ¢ the surface of
theakiindeicall shell sf thaianallbesHaped bedy iThe uppendgie egas ithah siopped in

Q@@ﬂé%@ &qérﬁlgbo% &%?egmﬁ ﬁﬁﬂcéﬁl?@% ft&tuﬁﬁ{étbﬁﬁtﬁ‘ih@er

e
SR WA i S8R T cuires a7y iteB weRng B BRI o2k B R eERnuler
$Haped 500y thovenctasteformatadnl ie tHemridd trasHind SieMdtmESGI)r enent
range (relative neasurenent uncertainty: 0.2%.

rements of side crushing strengths are preferably
I%/gqrp ?%ﬁ%@ﬂ’?@%\@%ﬂ% ng 20 paraneters: Initial
force = 0.5 N. Rate of initial force = 10 mi m n.

iTest g Qeééﬂbﬁd h ReediH BisRosurd Féchﬁodse@é?mé REEXRRSE 1. dB? VVK3,

\;\ﬁf’ i 8 : n| hazeé unsupporteA mV\ftlglemeWOXISe bodS es &b geome‘ry% XIxH=

5 mm X 2 mm x 3 mm with the element stoichiometry
Mo12Bi1W2C0s 5F £2.94Si1.50K0.080x Were prepared. The green hodies were treated
thermally as specified in RD 2005-497012 in a belt calciner according to

DE-A 10048957. After the caicined material had been cooled to a temperature of
60°C in a cooling zone integrated into the belt calciner, it was fed continuously
through a PVC hose in a zig-zag configuration according to Figure 12 (the
numerical references in Figure 12 are angles or mm) to a planar vibrating
screening machine “Free vibrator of the E.A. 36-3 type from Engelsmann AG,
DE-67059 Ludwigshafen (screen area: approx. 0.375 m2; screen inclination:
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pheoypper die was then stopped in order subsequently

to be lowered at the significantly |lower testing rate

with the mnimuminitial force required for further

| owering. The initial force &6 which the annul ar

shapaqg;- C j j I; j

St onck PO Cpalinesy 5% torp OLUBL RReieS et R Susielioh #P

As dég%‘iebf!ﬂédj'f?ﬁ'%e@‘@d?%‘ﬁwbi“@é? slentical pileryae sargen nserts,; the

Exanthird screenB)serfiviiight aboutwversizeiremedaluoiSo ppchi tase 500 mm x

mul t hEh iR RDs Hth q\ﬁtht?ﬁgé&fca%% ﬁ%ﬂﬁ@érrb&u?géanhetér: blo Tm typ&-

X 2 mmw th the el ement stoichiohetry 35, '

Vo128 G B0 RSB GIas EGATH) SNBRISHP & SoPupaUB Riohfreauency
r eefapposk. ¢S Hep s@eeningivitel a shbe istrakd (appoxsteoinf)i ed in RD

g fa e

2005-497012 in a belt calciner according to DE-A

1004{?,?57. AfteF t he cal ci nﬁd mat eri al hagd been c‘%ol ed

to alPeApErAPEes used wassipRedshest FERENS Wit rackangyidnsergen

i nt ootifices jer qutloek thareof) ini difsetrowk @dalogoasintedtiglrg 8. The screen

thr ol driffe f8tRoistredndisbrid #0caiRBihg dirdtioRNwiER Aad baéh

br e T SLoVBroidR vap SuBSSQHERGY Ui Seotigpoede flha rebton tibe
mac hiinternaFdiemetari2batmr lengthtZnémig. 28113 S TP )thyofN A flowed through the

E i i Wb SR, S gai
NgeLRrargedreditiion tbe @HE %&Hﬁﬂb@%&ﬁﬁn (ﬁ{?; ﬁés\g gfzi(:aléf%ﬁ %gainst

50. 37 ) |1 3-4.
DN T2 BRcAC2p5E) and ik areSsice BER A copanwlEs thslied rpech
succeass was determined: dhe mepdtion dubiei charget doasistedsin flowodingstien, in
I denba@pdase e fsr ZBn@A0f €10 rh 36 8 hbfmogéhied ffXture oFSU% R weight

i nsert brough bout . oversi ze renoval ) of ach. e
500 RHsgd ARt of fiefshnte ARy B 20% FY fRihreT

bal | Satetiahwbice passed thieugh theescrepnis te ovepsizaremayak eénd ng
ai dsjhereaften dorseiehgthtc? d, 7L, énig 61thi AfPetHemtichBd nibsHEP Aaich

(P phseqiitol B el T okl RoplREkngibigiey P

screens with rectangular screen orifices (or outlines
t her gné Yesideneé fimelof fHeVserathilgaaatesalibnicheldf thy Soréen imbétts was an

scr eg&bra%eogf{a?bg%pﬁgwﬂ_fu&%&e first two screen inserts in

conveyin I'ch had been freed of oversize,
was subsequently used in each case to fill a reaction

t( g_kIJ_(; Talfie NthRidwshoWsAne feuuitd bbtamed |28 RGURCtdN 6f e scPdehloriice
STOB B LS4 PO S8, SRRl i
1.017 bar at 20.5C) and the pressure drop Ap (nbar)
whi cihé gastiehemuiml, g@edthbprepstonBsweighesftheendersifefraction
reac : [
oo chartghp el b e 4 fosBl ARGl Shoubly
mi xt BFreering materislintaduped. E sepresaidsinyerdive esamplecCrreprgsents
3;] _ t bemparatveon@mple. yn additior) Tablg Vventttise®the reBdlieinitied case of
ic : LS| ze
e it s e L L
of the aforenentioned material which 20 passed through
the screen. The screen plate thickness was 1 nm The
residence tinme of the screening material on one of the
screen inserts was an



average of about 10 m nutes. 25 Table 1 bel ow shows the
PEDIB2$ obtained as a function of the screen orifice
paraneters C and L of the two undersize screen inserts
according to Figure 2. The quotient nmu/ mo, gives the
proportion by weight of the dersi ze fraction renoved
in the screening in % by weight and based on the total
anoug Iof 30 screening material introduced. E

repr g%ﬁts i nventive exanple; C represents conparative
exanple. In addition, Table 1 conprises the result in

t he|case of unscr@e(mﬁ) cal ci nakin®n P odysl/mi.or Ap (mbar)
reac¢ti on tube chargi ng. PF| 59321 27 Taktl, e@f{‘;ﬁ () L
( Mmoot Ap (nbar) (%by wt ) El] 5'@ 53 258

Cl (E1> C > H 4|5 4.681. 05| 267 2&nd LE C) 088 (E » C >25%

OT

4.5 @}1QE3509~}$4 anglsL > ) Cy6C < (E-1/125 1.0]20 267
0. 28 éﬂE (;4 + 0 301 (upscreened) 5 El achieved the
')qu Pg res

sec( Nt for Ap With canpar at ivel Vi Low

mu/ MCBH(E 3 @ >thhe| caset.bf the ovei.8ize scre@ddnseft 245
usedan&:L\A@@) 6 nm and L was|14 nm A jet ai | ed anal ysis

Of tl T o UUIIU avc IDC 1 thc IUII Ilg NIcasy
Wlthdé]( (E‘ epce tl) Figures 18°to 186 Flo e 13 sh

a scldmatic of an undarraged annul ar shaped Ocat al yst 301
body (unsgllegHé‘gs 14 and 15 spow schenmat|cs of fractfure

ad f v o aon

line Heh—oceur—theretrn—w-th—etevated Feguency A

the preparation of the annul ar shaped catal yst bodi es,

and Edlasbiefedthesetendibast destit ferkp \Bittaminﬁarawalyclbwrr&dmkot

in the case of fracture. 15 Fi gure 16 shows a schermti c
een of fromt e

P1) BINRE 5506 8 th iisizd e nsar dshd: & Wab Runih o L whs’ P4 mm.

fragments 2 and 4 were part of the material passing

thr ol‘\g:j'étéll'aﬁ ahalysis of %Q‘eéd?@ e Og%@efn%@mtf?lif?%l@@agons with
, inthe fine

partf%?rgng?:&’eéwrﬁ@% i%msnts 1 and 2 were part of the
mat eFigare 133@)@3«&@8%@:@9 lof amundamaged, anadidr shapgdwatalysg body.

an dt figiRdse14 dhdt ’ffﬁsh%w ﬁﬂ@nfaﬁésl &Ha%cturé I?né§2wh|bﬁ‘oéd1u? tﬁéré}ﬁ wnth
parti

b svalod efiilich ™ e pReHRERlon 4 £5¥ Sl ey ABoctds, and

pass alsg fragmenigH anee2, g@d Saand 4, which result in the case of fracture.
Figure 16 shows a schematic of a screen orifice (or outline thereof) from the top.

In E1, in the fine particle screening, the fine fragments 2 and 4 were part of the
material passing through the screen and the coarse fragments 1 and 3 were in
the screen residue.

In C1, in the fine particle screening, fragments 1 and 2 were part of the material
passing through the screen, and fragments 3 and 4 were in the screen residue.

In C2, in the fine particle screening, fragments 2 and 4 and also 1 and 3 and
even whole rings were part of the material passing through the screen.

In the case of an increase in the residence time of the screening material on the
fine particle screen inserts, the proportion of whole rings in the material passing
through the screen increased significantly.

In C3, in the fine particle screening, as well as dust, essentially only fragments 4
were in the material passing through the screen, but fragments 1, 2 and 3 were
in the screen residue.
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In the case of an increase in the residence tine of the
screening material on the fine particle screen
PR$8B2E, the proportion of whole rings in the materi al
passing through the screen increased significantly. 30
In C3, inthe fine particle screening, as well as dust,
essentially only fragnents 428ere in the material
passm_mkihg? Eﬁmbtetmecaﬁmqreqsworrhg& inf 4 @cﬂﬁﬁéﬁgﬁ; cbrreép@itthgmanner
wer e reen | r
Exa nﬁ'f"é’['] E]ehsg%t?]e%bsigsgéc?%ep%eﬁtq rﬁgtgﬁég srcE?e& %’;\ﬁ‘lc& i?tQhe screen
cor r Bspnaiergpaegthey thoss with elesgated helepripescacceedingtied igure 8.
W t hirf tistcasgthe twes Gridsesiz@sdréerns meﬂtﬁgbﬂﬁ?%megg!oww@ert s
are gate ole orifices
acco?%ﬁﬁ%%%gnwg%%@%q%%%s?F‘? g case, the two_undersize
scr ebr™ 1-Adent k=n8yB MEY @ T Hé M) b SR & =clonfm; T 43-#6n
of t Mee sVartizedcrebr dised timaiave Chefolowingebnfiguratibl .oB thenglotied
= 3'§héHfEc1%eﬁ' 3m d=1mm F = 23.4% The oversize
screén 1nsert. may have the foll ow ng configuration_of
the S8 &M kRdémmca g&0 Moy 54 i d £ =nmy Frime8. A=
5.9 Buoth ibtte casé ofitfie uhdersizenstyedn irscd. afibin 2 dast lof the dvBesize
casesQhg ﬂEeH,rﬂﬂrrﬁétéﬁalﬁ%SI? 0 .4'89 il?srthg g?é?grré{m%{éﬁﬁg? a5 @nof
t he oversilze_screen nsert, DIN nmaterial (stee
1. a5a%erpativenRIN matesial baSHbis@lsouitable. an  al ternati ve,
DI N Wa¢ blahitray isdbariufacturet Sronsthe tsalweanatdiial abl duak stuaay 103mm x
TaNUk (i adoh bABek P SRNED AL SbREn BBAGUARIOR W2 Fmdf with

I Cce 'otted s

nm X, ., m. screen orl in aslo eet scree
conf P n'm!s‘ﬁ%g%mm ARl q)ﬁqsrpr}fgscbqqnﬁgcw dths of 2.9
nm oRigate 1%shies afectios of aeh aorurtiesize serepuriesetiirar thestop.
Sect Faiiré8 St aaﬂedtiﬂﬁ gf éJcﬁ%n%bF‘sfi% [ihsdrf 6 tttop.

d
top. “Figure 18 shows section of such an oversize
screen insert fromthe top. |Il. As described in
Re s eAs dbsdbibed iroBesaardkiDidclosure RID2AW5-40704 AirpExarhpie li|., A,

20 apRli@'shaPEPEsUBPSHRPOIAIPS neaiiednisit oXidetboRleS Wé prepared,

oxi de_bo |$ﬁ¢, were pre rgd _ xcegé Wtéﬁlher&ﬁhe om?trgtE

x | SXGPLWin tHe deosletn E X WXl S MK 8 ram fnm."the elemen

st oi sticbieatetry wasdabP 2% BV BESD1S0 0. AStpesiied 40RP. 2005-

specidird. the gréarlstidfies Wisté trkdtedithemdigaia Bélﬂbeﬁéné‘ﬁc@ordin'g to

trea@gd tl&%{égg%l y in a belt calciner according to DE-

1004 5“7 ter the calcined material had been

cooled to a tenperature of 60Cin a cooling zone

i nt eaféertRE chlBihed hiferRehidd BedrCédofid to alteMyPErati#é of 60°C in a cooling

fed to t.hte %géﬂe.egtgg @E‘SICII beld in I, ITﬁb{{)e tﬁ bel ow

showgNeRep i ReLGalaingG 1vas, 3z in lo fedie e acreeiipg o

or i f dessribed inrfeTahie 2 Gelomushowsithe resultsachievedrasiarfonctionaf the

?CfoéééfWOﬁf%e?;{&rd?hagfng 8nd EBﬁgw'éQﬁrlsth?ﬁﬁzH?}%eHQ‘ggé&diﬁQ to

i nt eLna i-amet er. o nmm _an 0 . m, Was

al mg@uzﬁér BT aiof tuie g JnBaiar BBt 25 o Al inth of

t he 488 &ewas glways charged only with the material passing through the screen in
the oversize removal. The pressure drop was determined as in |., except with a
nitrogen stream of only 1996 | (STP)/h.
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t he oversize renoval. The pressure drop was determ ned
PE5pB21 ., except wwth a nitrogen streamof only 1996 1
(STP)/h. PF 59321 29 Table 2 C(mm L (mm nu/ntot Ap
(mbar) (%by wt.) E2 6.0 20 17.6 95 E3 4.0 20 12.3 99
C5 (E>C>H®6.956.95 19.82802 and L = C C6 (E > C
> H 588213 38.7 92 and L > C C7 (C< (E-I1/2) 1.5 20
10.3 113 C8 - - 0 119 (unscreened) E2 and E3 achi eved
the second- and third-best result respectively far Ap
with 5 conparativel@(hoyv nu/ bt(mim) The memseons| fAp (ntvegks €
resul ts correspond to those for the ()@S&'Wt?

n
Wor ki EAallpl e—17z—=C pei'fG"ln:d A oP etely

corr ondi ng nannerg%e t he?S| ot ?’hé cregﬁs
wi t h EZct angul ar (scrédn orjificd#s in the1$3reen 108
[ neeré§g@g% ;e_pl aced; By tnoseghaving el ppgatef hof$

orifjices accordimg to Figure 8. The two undefsize
scree4nS&ts may have the follow ng configufation of
t he e$g&b£d>she t sgegen:| C =3%.7 pm 38F 14{ 0 noR a =

6.2 d=1mm F = 38.7% 15 The
overcl 7o cr\u)oon | nsert nra\] ha\vle the ‘F nl | r\\M nn
conf | GUIGEIBA2df [t he1dl ottled Zheet scr&?ﬂ d= &% m
L=[168mM a =5/3 m3 b 35 1.-mm = lopmm F = 49. 3%
Bot h of the undersize s,reen insefts and in
t he gﬁspérg\&q’%i oversize 20 screenlinpnsert N

material (steel) 1.4541 is the preferred materlal As
an  EbbAd E3tdckitvediht sEBb-iant tHirddSesl rdstilt adspRctivelyt faPAP with

The E&rﬁﬂé?aﬂ\feﬂylowgn%ﬁok frﬁ%ég 86k fof H1EsE I?&suﬁg %rré‘ﬁ)tbﬁﬁ t&those for

and has~squar’e MM SCr een or |
sl ot thedesieédt l.screen configuration (d = 1 m1) W|th
bridge widths of 2.9 mmon all sides of a screen

or i f \efiin e&éxﬁh&w@ el o HARrfie P Llifbictbly Hdfrdsi@ihaing manner

unders Screen | nser

a se\’!f“i"b thesfotied sheetFCErpes 4 f‘ée%té'ﬁ%@f screen, °”}1§e§i6§ ?%@%ﬂ
I N Exasnd &relepiécét[by&ﬁbm]ﬁg elamgatechdla orifidesaedording to

uns upiaglret&ed
The two undersize screen inserts may have the following configuration of the
slotted sheet screen:
C=57mm;L=140mm;a=6.2mm;b=54mm; d=1mm; F=38.7%.
The oversize screen insert may have the following configuration of the slotted
sheet screen:
C=88mm;L=16mm;a=5.3mm;b=51mm;d=1mm; F=49.3%.

Both in the case of the undersize screen inserts and in the case of the oversize
screen insert, DIN material (steel) 1.4541 is the preferred material. As an
alternative, DIN material 1.4571 is also suitable.

The blank tray is manufactured from the same material and has square 10 mm x
10 mm screen orifices in a slotted sheet screen configuration (d = 1 mm) with
bridge widths of 2.9 mm on all sides of a screen orifice.

Figure 19 shows a section of such an undersize screen insert from the top.
Figure 20 shows a section of such an oversize screen.

. As described in Example 1 of WO 03/078310, an annular shaped unsupported
catalyst body was prepared with the multielement oxide active composition
comprising vanadium, phosphorus, iron and oxygen corresponding to that in the
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30 catal yst body was prepared with the nmultiel enent
PKisdg2fct i ve conposition conprising vanadi um
phosphorus, iron and oxygen corresponding to that in
the PF 59321 30 aforenentioned Exanple 1, but with the
ring geonetry Ex | x L =6.80mx 3.7 nmx 4.2 mm
Afte tqe tQq a

t erpaiy ferkBngd ERimBR I bUkTRE ““@59%@8@ B oes s
the BEIMMt-€MBr, it was, as inl., fed to the

screeni ng described in I. Belt calciner and screeni ng

MAChhRE: tHE ESIcRER AASRA hé’d’ BEPEIE to NgéfatJrS%?'GWC in a cooling

whi ch_prevent ed ex r eat rom

o nepeITEGrSS ol B bl g s@e? SiSe Pty - e e STEERND Y

t he dedctibedin loBeltredlenéradndt seraeming reachirenwverg. sepaitakes 13 means of
bel oy sl et %léﬁ@bérﬁecﬁéﬁegy Gély %a@H%G‘ ta\‘fi?ﬂnf%ffr&nli‘Semg

10 t
- nacAEp et nihe e CaBIaT (i Tecomegt s Galcnainn aterial fofhe
t ubesdreening Table hbaowshowls ﬂwereeultsca‘chiMedms arfiehcdioh efiyeiscreen
of 6ome'ﬁaré@ﬁ§te%| OVBNE L DR fHeARE Lﬁﬂéﬂélzﬁ"lﬁéértﬁ Recdraihgté Fi ure 2.

pass he screen | slze re

P e g SO e Honiec S s gt 0
of awas aiways r.hargad ofily aith2he maisTia) passingshroaph é‘ne?o@e(nnm)he

L (”B@erﬁEé an%vaﬁﬁ' he shre &p Wés\éibte)rmﬁéd%s% ROl b %e’%ﬁ of an
CI( E> C>H %% and L = C) CILO(E>C>H 6.

31. 4958 a”&ﬂﬁ 142k 'Ec< (E-1)/2) 1.0 20 0.45 581 c12

- - 0 634 (unscreened) E4 achieved the second-best
resurdbhiégr Ap with conparatively Iow nu/mm The 20
reasons for these results correspond to those for the

results_in | Wor ki ng Fynnpla E4 r-a_n_b_e__p_e_r_f_g_r_n:edinn
conpll etel y correspon® (Mnanner L (e t he shomed shedp (mbar)
screens with rectangular screen orifices |(|%bf1@,t§creen
| nserts—are reptacedhythosgwt,eronyated
orifi¢‘ s accardi ng to —F(‘HH‘P 8 onhp A0 l:?"\ irm ze 544
scree®d (zdir 8 may havé&0t he fol | oWlng confi gldati on of 561
t he aﬂdqﬁ@q sheet screen: C = 3 3mm L = 16 3 m| a =
4. 1 LILJ J. Il 02 Sn// VA D; LT
scree ¢119“':5 havee?he f ol I oW zg confi g 1a i on |of 922
t he sarmitlie@)
C11 (C< (E-1)/2) 1.0 20 0.45 581
C12 - - 0 634
(unscreened)

E4 achieved the second-best result for Ap with comparatively low my/mi. The
reasons for these results correspond to those for the results in I.

Working Example E4 can be performed in a completely corresponding manner
when the slotted sheet screens with rectangular screen orifices in the screen
inserts are replaced by those with elongated hole orifices according to Figure 8.
The two undersize screen inserts may have the following configuration of the
slotted sheet screen:

C=33mm;L=163mm;a=4.1mm;b=56mm; d=1mm; F = 32.3%.

The oversize screen insert may have the following configuration of the slotted
sheet screen:

C=97mm;L=16.3mm;a=4.1mm;b=56mm;d=1mm, F =42.0%.

Both in the case of the undersize screen inserts and in the case of the oversize
screen insert, DIN material (steel) 1.4541 is the preferred material. As an
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sheet screen: 30 C=9.7mMm L =16.3 nm a=4.1mM b
PFBgg2m d =1 mMm F = 42.0% Both in the case of the
undersi ze screen inserts and in the case of the

oversize screen insert, DIN material (steel) 1.4541 is
the preferred material. As a®lPF 59321 31 alternative,

ELE'U ﬁéutirvg' DIN ﬁ‘é%%al 1349%a1§r|§ aﬁéb't stuﬁQ(BIS Th-glﬂargis ﬁéSV‘iagﬁaZMEdgﬁJred
5 Sl HaFE ) i Bsquare, 10 o A speBt Sapesn a
conf slgmecashe@hs@elerrcqnf griation {th=Hrmoy withbddgeswigths2f @.Smmm on all

on akibes &f £&Fe& orf¥iceCriger .qqrsﬁo\f@%ucﬁlaﬁ uh@er&%e SHRUA irfbeRirom
an updersi ze screen insSert from 5t top. Figure 22

sho .e ORection of such an oversi ze scree_n i nsert. Wen
the Bigel 22 showseseation abpohteacversizel speeenosdyt. descr i bed
in Exanple 1 of WD 03/078310 is prepared with the ring

Por | Btei 4% nnuyat sbrpscoiy PBRleq cAtyst gody el in Fxample 1 of

f abr WE€ 63/6883i0rig praparedgwitheths ring geometrh Esdual € 5% meex 3 mm x
orifg ﬁﬁﬁ folfdwlihg 1He teschithg dfthe br'ilﬁ anng SErekA @atﬁ'iféra%éé}dmg to

o omatite 5, B R
) . ing&ts, msmare:ssqre@rt@rﬁ icameay; frs exampleebe 4 om x4 Mot (af 2

ar eathitknd€dbf SRl woleh wikd6f RIS h'firh)Z %@ﬁr@@ﬂomﬂ&%@ &fe the Present on

R

182 Bay.denexsmmle, ded. e x Behmpy (@éemlcl@ﬁswitbe aloven wie of
100 ¢0nmilhe2 skees driflddseard®ienResand uh acbtdr rda of ‘l(bl'Edimz The

from &Jﬂ Wi ﬁl'é&( ﬂle rr}anAl'J?aDﬂurgé e@}el}l froPOR r#'lglerigi ﬁé%

bl an¥ é actured
nat efatgra 15:4%715 |prp kdnay £an awaye henanyiactirgd Efomdh%ﬁ?fiae
10 nmatinkessna sloitéd st 6cre@d with Squark 18mima 10 mshgetregnddrifices (d

Of 2= qsrlﬁjﬂ&gﬁh 2bt |%€é \gﬁi’h &fz @nﬁ‘?ﬁﬁ Sln sﬁ% bt &&r&gﬂ QM{C% frﬁure 23

t eac?h%j sehen é’”ﬂ?rSBP Sﬁﬁe" "?SreﬁtrﬁCFWé"rlgdB thq:'ieaﬁh"ég ofthe prior art
showsora tisetobi Iﬁgur@f24t dhewsecsertiomyf thg asconegemyinisgreea. Eigure 25

sho V,

accor 8PS %4‘*'?”% o 4 DB R R e SRBRIAOG 1gaching o

t op.t EQ”PbﬂéV@W &P a procedure is associated with

t he di sadvantages described in this docunent. In other

vor dgowdfr! Sloh Biffodlidite REsBbAAEA Win b dis&fiBRtabBO bribed in
enpl oyl hg scree nventive screen rfrces
(formé%EN%F@"Mnth correspondi ng rectangul ar or

el ongated hole orifices), for exanple that from EL,

ropl e ik, SrefRUEE Bl il 2 687150 bR Bloying screens
i nco‘f‘%&"&%@&e SPIFER orifieesd %?éﬁ'lﬂp tid ’ES’ﬁB?W"é’l&fieﬁﬁnwar or
| it eslahgated halé eriftesy fohmmpteetgatfcbm &1t Mabl83 of this document.

abovenenti oned teachi ngs, numerous changes and

eVl GE IS sibkal Palan ABLIRSHN No. 60/944208, filed 06.15.07, is incorporated

into the present patent application by literature reference. With regard to the
abovementioned teachings, numerous changes and deviations from the present
invention are possible. It can therefore be assumed that the invention, within the
scope of the appended claims, can be performed differently from the way
described specifically herein.
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i nvention are possible. It can therefore be assuned
PR®932he invention, within the scope of the appended
claims, can be perforned differently fromthe way

descri bed specifically herein, PF 59321 32 Cdainms 1. A
process for charging a react o with a fixed catal yst
beghnwhi ch conprises at | east one shaped catal yst body

K whose geonetric shape is that of a ring with 5 the
external diameter E, the internal dianmeter | and the

hei gAtPrerast derecharging-a raagtor with @rfixed epiglyst berbwhinh cginpises at
fr ?9 26t 6nd SHapBd chtalybtsodyenpost devinediic $HipeIHMREEF a ring with
cat alys [ . I .
ot et idtnclel anb B a0 Abeler B30 BB ploft Aviers £ . i
r esi Whiehclegfpreitbe abargng pleapneentsfojraed Bube esenaraipnof the shaped
pr Oge?tﬁlyﬁﬂiod‘ié?sﬂe ary rfﬁgxovam gt Oléétﬁ patthyeasshstend mt | fHé€ed through
used,t o r S o .

pr océhs?sscf%?' fg,)?? é%ﬁﬁeﬁ b )f'?sgd%eecro?@frr%%ng svtl"_vl‘i'Eg %&?‘F 5i9<$iti tg’%be’fs Kby a
scr e BIPCeHior BCTRERING ANAdherbihefSCraes redussls used tarhenge the fixed
out lt catelybesed dhoethé bracaseionbere8@Ag ist pedforribd @it BHe did BEa screen
sec [ r -

over WHIER rARsEideReRndnARish BoifgnP BLMIRE e} nihakh BhEl ffedst two
a r eélr2ighftivegeetiens mbicty afe opeeriterpne|anoligl aia diglapge Crver at
pr ovieagt érizabngth Lhiké ivae pavailel [Bides 08 a rédtangidwith theldidd leagths L

poi n | yi til N8 Wi ce. :
par Pt ¥ ferptonlo Iaf ol inbdhich ruls BB i b ¥ lying
si de oD dirutling of dessresproriias andipgratie| e ferthpryptigal reptangletide with
t he Metéidmlengmcfseoesdioshamarpf furthert point dyiid o thepitiime whose

c . . _ . h : . )

el aCiane® frof}b BEYRG BRI | ns R R Rprobels for screpning, he
The [RI}19B84 according to claim 1, wherein, in the

process for screening, the 25 relations II,

L>EaH>CZH 22( Es > gyere satisfied. 3@y3. The
process accog_di E)gZ/I?O (%:Ié)a(nlf:'rlfl/zil wherein, in tﬂ)é process

for screening, the relations VI, L>EZH>0.9HzCa(E-1)/2
(V1) are ffisfiee satisfied. 4. The process according to
claim1, wherein, in the process for screening, the

E.el atl'f'lg ch’oc!aés! écc%?dir%gﬂ%zcli_gigﬂ? '\ﬁwgﬁeﬂ% Eh%_plrgée?és (fcl)rlslcze’ening, the
relations Il,
L>E2H>C2H2 2 (E1)2 an,

are satisfied.

3.  The process according to claim 1, wherein, in the process for screening, the
relations VI,

L>E=zH>09H2C 2 (E-)/2 (v,
are satisfied.

4.  The process according to claim 1, wherein, in the process for screening, the
relations Ili,

L>E2H>0.9H > C 2 H/2 2 (E-I)/2 (1),

are satisfied.
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are satisfied. PF 59321 33 5. The process according to
PE&gapi, wherein, in the process for screening, the
relations V, 5 L>E2H>0. 86HZCZH 2Z(E-1)/2 (V), are
satisfied. 6. The process according to any of clains 1
to 5, wherein L a l1l.5 E 1®3. The process according
to any of clains 1 to 5 wherein L z 2 E. 8. The
grocess according to any of clains to 5, erein, L
.5 1B PFOEGSSQ?CCP%”Q)P&!%%L%@WW% EtREOCHSS TfFSCEaeRingst
to 8relaWivesdl,n L s 20 E. 10. The process according to
any of clains 1 to 9, wherein the continuous outline of

the screen orifjices fo r angle with e side

| engths L and-TEzz'aﬁolééﬁ'ﬁ&ﬁ?@%%gg'”Z%cor di L\g*to any of
claims 1 to 9, wherein the continuous outline of the
scregp Ofikfidces forns an el ongated hol e which has the
edge length L and the hole width C. 12. The process
according to any of clainms 1 to 11, wherein the screen
6sed The pmce@bacioatingth alyad claims1 tohevimreioéss1.ac&or di ng
to any of clains 1 to 12, wherein the screening is

erfogrnmed with a plapar screen.  30_14. Th ocess
o b Riperss aerprdin Bty ot cBs 1 105, s B 2 P
screening is perforned with a linear planar vibrating

8CT €qhe plozess AR oRIIMF RSy asf eaimRd N 5 Quiitidin@f> skaigms 1 to
14, wherein the reactor 'is a tube bundle reactor whose

tubes are charged with the fixed catalyst bed. 35 16.
The pheomseshreordngty any ahnkaineg 1t Siwheraintle 2%; Ewherei n
Eis from2 to 10 mm and (E-1)/2 is froml to 3 nmm

: e process according.tn.any,o | ai. 1 .
Wier IR RS RGBT D PebBrAOY iy P petoontindels outine of
unsufiecicresd orifices fermase nectanglel with thesigeslesgthpk apd321 34
18. The process according to any of clains 1 to 17,

ichhis f : r 0 e .
b Tos BreBss BRIl oHR SRR L% anah BT NS outine o
conmpBerigrean arifiees foEms an elongatgd holgi which s the edge eagt lyard the
bed. h&le Width The process according to claim 18, wherein
t he heterogeneously catal yzed partial gas phase
oxidation is a heterogeneously catalyzed partial gas
Phas&he pracass aesarding tetanylob gleims ] taethadereintheficrenaritsed is a
of pslenyd st of propane, of

13. The process according to any of claims 1 to 12, wherein the screening is
performed with a planar screen.

14. The process according to any of claims 1 to 13, wherein the screening is
performed with a linear planar vibrating screen.

15. The process according to any of claims 1 to 14, wherein the reactor is a tube
bundle reactor whose tubes are charged with the fixed catalyst bed.

16. The process according to any of claims 1 to 15, wherein E is from 2 to 10 mm
and (E-)/2 is from 1 to 3 mm.

17. The process according to any of claims 1 to 16, wherein the shaped catalyst
bodies K are unsupported multielement oxide catalysts.
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acrol ein, of nethacrolein, of 1-butene, of 2-butene, of
PEGogdene, of isobutane, of n-butane, of butadi ene or
of o-xylene. 10 20. The process according to any of
clainms 1 to 19, wherein the side crushing strength of
t he shaped catal yst bodi es K34s up to 20 N. 21. A

é OCeRe PF&ES@%C&OE@% %rytdf YalfdPYd 18 Jméﬂmbﬁe%&%rbrocess

e s PRlesasbRou rRtaASd Bl P Ahaas Sraan of A Sraapich

t he esrhpourdlin meemsacter chargecheith thedixad tatdlyahiegder | and
the height Hwith the provi so that E z H froma

?é e of annul EHJ ra ed stthbﬁgiﬁi h\e@
T PLCESS HEPEIRGI0 giSULtng %G?"PH%S%E?@ fed
in apgmelcmephﬁaae oxidatiopas arlngtetrbgesnepusdy catelywed partitlegasiptiase

Of _a0RaaRbr olyidho/actidior 8mBhahdICSprabRsS, &Phropane, of

o r aPEREN, ohelettielh2f Irhdiear £ Biiaht . FoDbis0e ool stohutane. of
at andiutananefdbutadianeroraf obglese. one length L |ike two
parallel sides of a rectangle with the side Iengths L

d with the ovj so t runs
& ot PlarS AP Ry B ot ¥peraliir i Biishing
scr eetrength ¢f tbesamed qatalysdt bedies K is hpta 2@br et i cal
rectangle side with the side I ength C does not have any

fyrther poi on the .outli 0 sta
2P ontires Ft A loast vt RidindrfiER Ry ol fine
for Brepawipngf shaped catalyst badies K wbssngeometrlcfozm(igtha; pha ring
(1), witbthedxterfdltdigrhétedE, the intdihl digetef | 4MEthe GeRMOH with the

[ esi s;a,e.ssgm'ékf oy 8 GRS BoRASPLRY Sl BB ahfnese

char reactor Wt
agments as material which passes through the screen in a process for

screening this mixture with the aid of a screen which has screen orifices whose
continuous outline has in each case at least two straight-line sections which are
opposite one ancther at a distance C over at least one length L like two parallel
sides of a rectangle with the side lengths L and C, with the proviso that each line
which runs through an outline point P lying on the outline of a screen orifice and
parallel to the theoretical rectangle side with the side length C does not have any
further point lying on the outline whose distance from the outline point P > C,
wherein, in the process for screening, the relations |,

L>Ez2H>C2(E-)2 (1),
are satisfied.

22. The use of the screen residue obtained in a process according to claim 21 for
charging a reactor with a fixed catalyst bed.





