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PF 0000054927 1 ~~ *159159* Device for the
dpyi ghgoasyb2goat i ng of powdered,q granul ar ormﬂ,mmﬁmm“m”m'm
bulk "material in a fluid bed and nmet hod fo

production of supported catalysts with such a dé¥#te

5 DERige fidrane Riixing) \deyig ard é@lt.ag %Spé\ﬁdéié‘d apaanatdisndulded bulk

”Bﬁ ndé Hi 9ed BHd dJ‘fGr BE‘Uf ggﬁpén S:Q{élly'éfst \ﬁigh ) such a

oose material in a |zed

odu0|ng support ed catalysts usi ng such an
apparatus, in particular a nethod of 10 producing
supported catal ysts for gas-phase oxidations. Mny
carboxylic acids and/or carboxylic anhydrides are
pﬂ'ﬁ@%“é&‘ént indertiohir@blel t9¥n appdratusformBtg; 8AY%ind coating
Oﬁh Qrtul'l egg mﬂérod?f%{nh&?&% éé’ﬁxﬁ[e'?@ﬂﬁ aSerr‘ - A odiEIHE Gethod of
¢ PRI aUpaTe JALE ST, Coing SUGhLAT SRRArgtLS, b BaTgyier § grenpd of
olpfedupingfsyppreriegatalysty o gas-ehags ekidatianei ¢ anhydri de,
phthal i c anhydride, isophthalic acid, terephthalic
aGAzhy @arkoxyiR aids édd%r&:ﬁl‘bdi?llc%hyaﬁd&%m@ bRdparedl iRduEtENIG by
Ofcat%ﬂ'tleﬁ)ég-ﬁﬂaséf‘m&l'oﬂ'of‘groﬂ?a‘ilc@@évok%o% &idn a&go L&, 'tﬁ’é xylenes,

o?la ﬁh&?h? télﬁgné Br tfrﬂ.gérieﬁ% ffxplﬂ %?g ij;é gﬁp }gs %N@ | is %s? Ig to

¢ Rbin fr g, Bef nasic anRiside, iR eufﬁopht alic
f @Fideteserpthialia asigiar piesmellitis@nhydride: bl geseeal faomixture san oxygen-
oxbuotatnir@gasecithe sfatingtmétasalbe be okidizad is pasised tisedgh tubes in
eRplichya bePeft £6htsInétas prsentl To vdyuldie tHeatempbrituth] tBahines are
a%ht F@\o‘éﬁrﬁ?‘%ﬁhédt fandtesmb&ER, fb‘?@kérﬁﬂle'd’i&ltﬁﬁelt formof a

to an inert support nmateri al as steatite.
e cat al tive constjtuents of the
QﬁaﬂaﬁY °r' EPP‘@@'%’ G%Q’Fn%ha%Pe%f@%dPobﬁ!é%?fu' to employ
c@paﬂe;i@atalyétsen ahichethe calialyicallytaghiveuearapasitiondaghegen applied in the
v doradofianshed iid axirdet support heaterial sychsasedteaterdinetcatabftically active
NMRBNstRlidHes oftké ShtalyEOAT AethdScoMpdsitiop ©f trtSe RbMER cBIafystsare

C%{e {e‘r%ﬂfﬁtahlﬁﬁ'bﬁﬂlbé/ LAy v?r{aqhun'?gérﬁ&nb%( | ¥nhg 5rg small amounts of

Wg@’y f@ﬁ'd'wnﬁ%ﬁﬁ% ihich st g SIS IS g%@e?%aceﬂwtv and
adglestivity f H5eartalysi can be peesephiathe eatalytically astive cogpposition.

active conposition and/or their precursor conpounds or

s dwrpreducefsuth eoated eatajysty anl aquetue supersiopdtie coristtue@ts of the

atacﬁ\beed@ﬁaféutroﬁ rEREJoR tHdirprédirddr coRPolifdstbtsobfcet REtRAT 4 ér\é%prayed

t L Oletspsgvberm e‘ﬁéfeﬁ fal e% tIe e%ﬁﬁéf ﬁfﬁ the %@%Lb Re Qtive
gwaf»'ﬁ%gwaq%@o adk it pes wezd S a1 gve&ﬁg bibg catalyst.
lyigigedsb e‘éﬁ@)%ﬁ*ﬂ%%%%re Raricully yept! fenthis Pyposes In these

f lappaiatusési the suprastoaterialgs fuidized incamasdendipaigas stiéam, i particular

aidir. TR apparaitises usially oortplideya conigal bsspericalitontained in which the

S ﬁﬂﬂ‘ilribaéasqg fHtR D@éd frém BBloW briffdfh thelteh Giazl Jég\trgﬁ%bé 8r tube dipping

Q{g(/v?l 8'?\? It 5% oftorn. %%I Eﬁﬁgﬂ Fsrggréy%ﬁ gﬂ%etaﬂ ﬁf@ch d via nozzles
o '|’°§"Lh% éd} fq???mﬁ‘ tbr‘?g°5‘"l ui di zed beg vi a

nozzl es fromthe top, fromthe side or fromthe

bdE-6rff 72928 HsstriBes/ 2 flgidzedbed mppaatus wHich chimrgebadylindrical

aHohtairien Haviig ahaseving lovier pakt whidH éritisiic albucketshapewsection. The

hawhithe? id &Idl d1%hd BBy nddins orbing tﬂwr@ whih @ tube passes and

bgo%g&s%,uaﬂ?rqosne%qcﬂgf sl R %A{s (e 255, thd Sownwara-

OJegtmg tube is surrounded by an urgg're la sha lmp|ngeﬁ1ent plate. ?he

downward-projecting tube is enclosed by an outer tube having a greater diameter but a
lesser length which likewise projects into the bucket-shaped section of the container
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projects down into the bucket section. In the upper
pgpqmgéogﬁ%7contalner t he domEmard- proj ecting tube

i s surrounded by an unbrell a-shaped inpingenent plate.
The 45 downwar d- proj ecting tube is enclosed by an

oblitedndt 4b8 divtaHcB Grofh BESRAbIAGeMEAIENE. A@iéihe@nm piR§SRENt plate is

I e
S@g ﬁlé‘d &Wz&gﬁgbé‘ gﬁh%f% g{m%r %ﬁ& ggl&% Fm?}@ chr‘B %’im lgﬁg i} this
a%ﬁ)a&tgﬁ ear m rfj(?HthWS Broaectlg‘ch ﬁé§ own out in an
&hFepiio hEﬁ“Sh |”Le Oqtﬁ"stﬁa? padisfeflgctgd sutard by thenmpingement
| elweld Brrﬂjpmculate neRjeiakds ehnyeygdetbtdugl theibanstricting loiwer part of the
apgritainéionto tHedower impir@éamentplater andgs carfied into the outer tube by the air
dgEmar AlaiRb @iaRtdde™ thid BSpdratul i<ome oﬁ tmébdiraB fluldRaase of the

dh%r&é@ uét%qnét%}{]ﬂ %Q trwsss%waferdg slﬂ%‘? a% kﬁe 9\‘% fo%e‘? %g?réng of the

nBYEr fukP |s°aEtt?H 3951359 ”E'?f?s° ﬁQ?P'FE'ﬂerfaatFB@\éP” occuras a
pEasult of thﬁﬁ@a”&ﬁi@"eﬂerh@ﬁw‘%ﬁﬁ etupeen esigerof thepdutgranesand the
pinagiegemmehtisbietdar ri ed into the outer tube by the air

stream A di sadvantage of this apparatus is the only

PEA 3108 dda\y br?d%ts'a% d?ie Féth & Rith ﬁ'Jnaf”rW mmetric
nﬁ qtﬁégro \&h?ﬁﬁe g?‘amqq%r C;) q%&ql gﬁwe "ﬂf’ﬁﬁ ’é%e tlct)rqt %ﬁg whose lower

aP?’F PPERINt9ra ? é‘l’tﬁ Q*’Hle&is@xf?éh/ dpwafro He RRipto the bawl, so that a
102afrew gnpulafgarie fcyrferilbeM@math@ dowrwaidentojepiingtpbr anc thgepowl
ofvatl. e defieiction shibld isamarided in thepippgethirdtof Hiel duwethwakdprdjekting tube.
Oth t&&"ﬂﬁﬁﬁﬁtbé@@p&r&béﬂtﬁh g&Rsthadh aBiy fAdrd %hef&mfdr ghPdpward into

aIH’eOéO%Eé"Qég%Ia res IR anFL#Pvﬁi?E%ﬂ‘b d r jecting tube, and

nmet er. degrea gﬁu’r ect

dBeiehal deeenad bty R AR B%ah“e'dwd@ae'gtea pgupe along
a eaqqnyer@mgﬁnmqrmlltqﬂ@qlewer rAbofithe corsainer kackite He wcinity of the
naewdveramhereathe gegterial isf anoemgalnetamashupwaed around the downward-
d prajeaing tylieo TRie résults irulrifoarn dirtlilatidmoofithenmlaterialin the container. If the

dﬁB\}v %bbiﬂﬁof&hé ngls's‘élff%feh@"ﬂEQ diréUlatfoR&aH FéDSﬁ takBithlfoth of complete
; Gia9 o} ﬁﬂ{a?ééf%FtAt érlg%&m\}éet)% of {?n% tpbéo Lh'én tﬁﬁ‘i’sa@mgf’a

C ERaTPehle partof B itk eReioY T s n%aSém 5 UsEg {gVproome
aIf'TCt'Q'FQi VS [Esi P@WGWF&BBY %ﬁcéﬁ@'i‘%@'oﬂgﬁte doyywvard-praiecting tube
mate padiculate rdeteriaidiosihgonwarrfcon thet dide. drefhieaase ofiredivelly darge
aafgpdratées and bydngights ain@ngtheldage 6PIMPRAELS MG itive Reiteriah fbr example
Obefafific hﬁ’d&eihé’@%&s &f art @%e@ﬁéﬁl@b%ﬁﬁ%ﬁ@f bidkeh Ii’r%tenal

V|C|n|tyo he bow fromwhere the material 1s once

n.car ound t he dovvnvvard ro
¢ Bl oSG wnRh VR GomeS HestiheR antage in e apparatus
mﬁ?ﬁrlb&ﬂ in REtAé0 08 ﬁ?éwﬁ‘&h hagtthe features @hthe presmble ofdhe present
t lelingds The kawrf appasatus comprisesiar sphkeecal cantewar which gbekever in its
t Ravdr@arnintd adsmplikd @eptbsdidriart & 8énteitube viHich emérelsi adally
Ad@bvﬁﬁgmﬂtt@&rﬁimérmn‘él drdR$h Bk debrsSibA ?:\M{rpéh hl%\JIJP"Heﬂéctlon

C%Hi%i fed'q Me gﬁéw}% tfe S&ferr ﬁﬁ: eI %’?‘er and has,

bé“f’ é e {qyer pp @ﬁﬁe‘a@e nebglg %H yv @ as a greater é:lameter than
d dhvnerittral e japd iS AEANOEH €ONCANYIGIRY tq the centeal fbecso that a first annular
f lopaning is lefMired betweenttinetramnsiteon fiam tHedowersmariodf the container to the

r ebbﬁLluneedeprés%ro@\%ndaaambaa WARFarspénitgds twu feat setwéish thd deflection
t RRiefPsife A ?’éhﬁ%ﬁp fr‘f‘é‘élgh'e}é?of'ﬁ\% u'i nn %’ reé2X Trfordyual to the

cefam.c rin '3&% o
o FIaTas s g By sheped St b e Jeqigifiye dlide ing e
ox?@‘ra@%fn‘ﬁé" pheat?! i tos fes heiodbef the fitshap (Tae hgight of the guide ring
ddtself iskie thei rangiEram 4108 1962/8 @bthartptehheaiahy betveeshdhe undsrsige of the first
t lopepingantttes tob of the serersceopenirg. & thislapparatuss tuaniuidized material is
apparatus conprises a spherical contai ner which goes

over inits 35 lower part into a bow -I|ike depression

and a central tube which extends axially downward in

the container and ends in the depression, with an

annul ar defl ecti on



10

15

20

25

30

35

40

45

shield being fixed to the central tube within the
UpReJooBasdo2ef the container, amd has, wthin the

| ower part of the container, a guide ring which has a
greater diameter than the central tube and is

aebiveyed upwaeiEtwedrpthk yuide ringeandané edttral bR byInédidtof the gas jet
fiftdHuSd ¥ FRigh 4% r‘%'l iBelumtil |f9§td flé gd Q}‘?fh%%ﬂe&l?)? Sh{ellqdé while

t ransi cont 0]

b BarfdiAks latdhal WBich 3 e BRI 1% pPaf BESScH ik 9YiRe 11 Hnd the

| &pptainepwal Eavaispnden éhefiorqecrt or ity indp the fstanauian apeingleetween
r thegbottpmeedpexofdheguidé ringandthiedewer pagt ¢fdheycerdainer ardds there
ofiuidizedlaghio dnbdeondyedripaardby the@ab gtrbara Beskparation of the
daegmin@rpanﬁara&éwﬁl%@.bﬁfmm% @u.@%& epwald-B@ng Hbﬁﬂ.eles by means

r 'of‘ﬁ’\fa' ﬂln }cﬁ‘w&{?a |n§r rgélgé IRS' Lﬂgggt reduction

| frg@reff“?f'gn?'@n?ﬂ@ act iorges p ef/og thg, pzmg €5¢59 that ig Cipulation of the
h&1aigrial pequfie signifi wtlu meRse SHigkly onotertoropghly ang e agntiyrig the

t lpeeseoge offthe geide eiog throgithoubthe duidet rinigsin apétreawviss identtieal

f IptdcdbgRdTHE, ebfisthctbry ﬂBﬁlZ@ﬁ@@QfﬂﬁQWer?er&V&(bré!@h&ﬁ&enal can

b?fe‘%‘%ﬁn@véd@lﬂ%'ré’&c% o@.ﬂ#oftt &ﬂbéfu Enhxam%mer
DRSS

e ooteglsd b %?H@'C@ e cBTRfEs ahe i

gHge ki | e

the particulate materi aI which is present in the space

bét digadyantage githgdluidizeg-hedappreatusceiREAE 06/239 is that aaleposit is
ufatenedtdmehé cenmteal bfbegna\atiher componerte diingsopeniatioml, s that costly
ORRAING dp BHeVibrerlotoftthe chnbihent adgsmsaly dffee suints eightBoating

a'ﬂ)ﬂ) BSed. ﬁmﬁﬁer%\"é QBpémﬁla%Qkafn%ﬁlc@m rlh% th'%@lgan external
ARG P8 P it OB B oM Lo B A i

fPBH?rta fluidized, upward-noving particles by means

of the guide ring W|thi n the [ ower part of the

cdiris an pbject efthd presemt inventiomtd prodidé arfleidizetibed apparatdssfor mixing,

f rd'rﬁﬁg SRtPoARg pURBARSENt [REMRS SPsRBE&RA068L MBRrBATH baHi@far catalyst
g&?{s H‘be IL%IE&&‘B@J '%OJIIOBVQ‘FO g rs{lﬁ mOESH Shich makes it

| r
RFbe sl i BeycHise °€¥d'¥ﬁﬁ§“§‘lﬂ”ﬁg° BF getER AR Tormi, Agpther
t I?@Jeﬁ pfdae ﬂ"ﬁ'@t'q“ris inprevide avinetbod griedeang suppgerad gatalysts using
Tisueh as apparatust ory fl ui di zation with a | ower
proportion of broken material can be achieved wth a

r gllelAavE RBURY Hat His 661@61$§’Qﬁﬁe\ﬁ65bytﬂﬁ@§|5pa$ét9§‘ 'a1§ 'cFéﬁﬁ‘éd ¥ the present
aﬁjrﬁ . Aﬁ%}ﬁég%logg% an%dir%%A&ng g{/M%%@Be oe% {:lg%s

no[ conpri se gU| rin ant a

fl ui di zed- bed appar at us of DE-A 40 06 935 is that a
ddpegresensinvensioniovides: aearpartiafor mikeo. fhving apgeoating pulverulent,
c @nqrsutarior shanedi loeseopatetialiina fluiizedihet, whish cgmprisesaand¢angginer for
ofactdrambaatingi thé lovke rzgerizd Mithi iBdwliike ABp@SSiON Peind pedvided in a

S Rt rBgioR bRk cBRRIreN % caMrarRBe fot-intFdduEIRS gk Swith the central tube

Lé?%?fnéﬁﬁ%&oqéé ﬁ‘éﬁn ah r&g?&r rteP%H loﬁ{her&?ﬂ%%er Yér{gﬂga&sentually axially

ca*awawa[ﬂfn ﬁ? a'B?f %Pé’a‘f??”@ﬂ Ly ﬂih%%qmss'%{bﬁa@aﬁm'a"x gnnular

i sleflectiopjsbield which isdixgd ia thetcentigldnlbe iBrihe UppATsegier obthe container, a
f |guideki ringavhieitis dquaterchin dise fower regianmaf the chnjaingr anddsurrounds the
C @ahiralJuis éssentidlig tbncedhitrioally af a QistapbeRgsh paPlasi@ts length so that a first
Nebehihglis fofrﬂed’ﬁétWeEHltr%er%f%é/ SdntaiRe SARIROLbier eH af the

fldlékﬂesﬁéﬁ g 8 eI 8F§n<€+ tgﬁyldgvgﬁ apg }tegé% %formed
@z&‘t E&d S'E“S (RRddBe LRRET §HPE 6F ey U'd&rf&g d means for

okmt ciog atf |prﬁferﬁbiy@nsuseems»orprlrdvtheemtamrhwuerefthe suspension

prpwfambtyg:ommpes bedtabgitallyyattise matenigl orsaprecarsor or source thereof. In

apparatus. 30 W have found that this object is

achi eved by the apparatus as clained in the present

claim 1. Advant ageous enbodi nents are disclosed in the

dependent cl ai ns.
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The present invention provides an apparatus for
P¥igddoosiopyng and coating pul yerulent, granular or
S apdb‘g ?oose material in a fluidized bed whi ch
conprises a container for 35 accommodating the | oose

MeHeCappatatud\biithe éré%@iﬁd inVdriien ARE bB&F Wal oPBk %Gnﬂl%éj 9Féferably the
' ﬂagz?o éf%@ BUfefeg/bﬂ)BeBw tﬁ@ﬁ%tﬁe‘&pﬁﬁélﬂgﬁt |?% Fé?gtb:g ly E)rld laed W|th an

for, 1n enteri
tﬁghecsb‘?ﬂ H‘@ngg?l Qﬂ upper region of the container,

extending essentially axially downward in the

c Goatngefithendteopalhbfthe icabteal tite dtegticatisiedncesateposit formation. Only

eafiedboat 15 ceuting lppdcessiaf d@@tap@fecﬁmeedn@kumyne@ of the airfied in the
t eor‘itgﬁepg&‘iﬁ QIl\ §MQ€1 %Eleﬁﬁﬁg\ﬁ;\\ﬁ an‘:ye Qi @Satlnﬁ Jprocesses, this

cont al
| Sigaps ﬂ@éb‘&ﬁma? S kA pttd 5l @aﬁeﬁﬁahage?ﬂéw'ce a day as has
cbpen the q2ge Bitharios futhgrmpre dh adhtesioppAycing coating simplfigs cleaning
L of the iparier afthe cantairergOmeralh thé apparatus ofthe pogsant imyention makes it
f posaitsle bheinoease tHesdailg plodottidrneapaoitt sy mere tan 20%. upper

edge of the depression and the |ower end of the guide

d"l’ﬁ? 8§f&goﬁgz§8§l{éﬂy %gﬂ'oﬁlge Eéntlfa?{ Q/la anﬁ%“ﬁ'?{ﬁlé é]age the struts are
- PrRicaigeERtRGage b thel 3enPRRs fﬁg PPHRG pr ef or abl y

a suspension, into the contalner wher e the suspensi on

piToe aindérsigde ©f therdeflestion &ha'x:tldaalyd/bltfae linsidecwallvef tihengedeé sihg are
Opreferably@lsosmrovided with theeadhbsioroéducing ddatilPRAUIGI8 dcHieve a

t R@traP RAfUBHdHSIn e pbSiEfoRh &RAENdIthY 88¥dcRied :H'b@rrﬁ%tedf thakit flow.
of the central tube, preferably the region of

oter bel ow t he deflection s

§ Pose i Shscr e S sehiaSitsathdSuthict e B%fhi * the operating
CGQW' st thenapravAtes. T\N&W“éﬁ%f@%@ﬁt@aﬁmq 'étﬁ’éefefa y a polymer of a
d flasrinated, lpreferabiy pesfiudepated t ethylenically onsatQratsd hyarecarbon, for
aleathplié® fRAsHOINGISOCIEas polyRaatuapethEieha tHawvever, it is also possible
dik S Lsd SRBGR Mhtefills oREEMPOAY mdlelidle which Br&illREIwihCdrHéed ceramic,
t Q%‘T’nlgg t@eg OE’E&%E rﬂ&%ﬁgﬁé‘é%wdle% l%ﬁ' e%mc{f%bpag?o ﬂ?(gtgctlon in

oﬁga' '%"H%&?ea FRAYrEGHCIRe aF%%{Et t Wi ce a day z\srﬁas

been the case hitherto. Furthernore, the
adime prajerreccelubodigenafithengpsaratps of the predeatinvergiohOthefdistance

t petwarhahe @all of thekentes it &1RS the WaRlohite, gmdeenr@n@gfe&teman the
Ofop Er'i‘ﬁa Qﬂé fi r‘s Uﬁerhﬁdgoﬁugﬁ ﬁ%rrhﬁ enﬁ’é?ﬁ% sereﬁa‘?ivel large support

it g; ok oSy %%Pe%% o RiPh I conte
t@ggorm Bel M‘f ong yphp%w ayq{g r’gorgr e support material can

pibefcentgrwithza Bigherndemsied with the adhesi on-reduci ng
coating. 15 The underside of the deflection shield

ahe@istarite belt\ﬁééiﬁhé@}all ofbfhetdeptr@ltulbarid the walllef the guide ring is
pr((g‘?éf@faﬁ@' I¥ssath§r? 2P e Qm\éietr |3f Qieﬁgfl%ﬁ' 1d’ Q'ﬂ}é‘:dlé]‘geter is

B B 6 B b L "

associ a
air flow 20 It is possible to use any

adihesiistanaecagiweanthe aalliofithe ashiraliube end herwallgf ther guidieering is

o pevartagepuslyonatchedtothe tinidmsioap phthatiasse of iparticulate material, with a
a%ﬁésmdr HUSigBBdiISRAEE Withih ShedasivRLdRaLNbed IRHsERg Hosén in the
fchQ% bﬂg pﬁr‘ﬂfélgfs?zregglf %eﬂﬁétﬁ iorinated, ethylenically

unsat ur at"ed bon exanpl e a fl uoropol ymer

such as pol tetrafl uor oet hyl ene. Hovvever it is

pddsinsight of %e gyidedibganipeferably in the sange f&i‘i*rﬁb% third t° tW° thirds of the
matistancel ketwggncthe aipperfédgecd thel deprepsicneanddbe apitel axig 6f the
stoahtainess steel or polymer particles and provide a

hi gh | evel of abrasion protection in addition to the

adhesi on-reducing action. In a preferred enbodi ment of

t he apparatus of the present invention, the distance

between the wall of the central tube and the wall of

the guide ring is greater than the
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30 open height of the first opening. Such an
aipEgd al l ows relatively lgarge support

teri gpgmzzor exanpl e supportssahavi ng di aneters of 8
nmm and nore, to be coated wuniformly either with one
| ayer or with two |ayers. Furthernore, the support

? e&félrn ﬁ[émel?& cﬁ Qi @%ﬁd%{v}lrypéﬁ?&gg%rr ﬁb{igsseﬁgfa img half the
Wgr%me?s?r 31l chifelaen PhIGh easurss efertiB Iy C R § i parisile materia,
t he., farexamele, e supporgavatasial i on shiel d. This di aneter

is particularly preferably |l ess than half the
dl‘mmﬁéﬁenﬁﬁvérhbnd@iﬁef?@Pdvﬁd@s%@ﬂhdd of pRddtifd alpiRrted catalysts,

b&InURe g{ Ee%lblzfﬁ% &w%tﬁl ity boﬁ#h%@gﬁj%atr ﬁs\ﬁ?‘ﬂh% g‘f’ésent

the | ous

M S %@Pﬂﬁ*ﬁ%sgapfaymgﬁ} i A
a Th@d’i‘?"%%%%frfa? REASN 'BYQj'@'P“ ¢ %’Ff&fﬁ,’%y yRadPRPreficing supported
alsetalysticfor thielsgathesiaiof benzelcragics Impseia anhydride, phtkalie aphydride,

| agopathaaatid cerephthatisacidl of pyromelite astydridé by bes-ghasecdxidation.
the guide ring is preferably in the range from one

Lbf' éﬁln\;e tl&Y\@ il rEg b ovJ \nﬂ'\ re[f’é'e Zerﬁgegrﬁ rﬁrbfmé pparatus of
L eE P 882’3&”%&%% &g%ﬁ%b@a@%%%ia T

Qgternal dlaneter

of the guide-ring preferably corresponds essentially

t dn tel drawing, Figdi haeitematioallytshows ariorgitudinal setiom theougirafiuidized-
efoled Gppamatusi aceorditigl to thedprebéret ip@htiorcior adatingaiatiyis@bupports.

i.e., for exanple the support material. 5 The present

' pﬂ\%rﬁﬁ)g& Ufgb tl %cgt\é ?&W‘?)oﬂg nhé)ﬁuﬁg?fﬁgcgy&hﬂ%ef a spherical

u

o SPRReF 10 PaYiRY P8 gyl Gemalet Pa a0d 15p1atABa ysyesRtc sround a
i rveéﬁai mtéwﬁl axtsakli e f:waamsw%aw Heper Rarh1diand adower part 13,
c athidhyin thedepicted exampla epembaernthe shage ofetatonf aciphetesand are
prp?éf@ﬁiblyi rANE@NGf g'-Pébsl ¢ siek TRiealb paHs &g, f3046f the 6sHisihédare joined at

pﬁpg.;cgﬁfagn% §ﬁs§offé)?1 rﬁ@q,,sygt hesi s of benzoic

elc ydr i de, alic anhydrlde
|sophthaI|c aC| tere hthallc am#wg II|t
e HPPEEPHY q;%a ﬁﬁ%‘é NG% ISPHPPIRARSE 66‘51?3 §”h"e the lower
i Inadsk&téﬂ'wc iney aces [pvercatdhesbettom it bewbl&@l deprassien 17. Two
t lyekeppRaed U9 af attached tar the saperposesidtiachmdeipitcarelthe depression 17
t ftfhdairé awdmed t6hettvdrNar exddmple by el @N:Li&omfrly@elf-l;entermg clips or

s |EH?Ze ﬂlr Iléayﬁ‘@%nﬁ\ 5 anoid @i Qﬁlthesﬁé{s'ff‘ﬂ%?% nf%mer to be

P ‘f OF eitller e part 12 of
Ifgg&?&pﬁ'ﬂﬁﬁgﬁiﬁgﬁgﬂe%%i?& L@efﬁ?5§ PF%F%W i g@é bearer struct:re

cdnplrshows), ®r HisHewercrdrt 120of the genthiner tole svppPitef va the depression 17
| ridyesr bedrercstanckr@r DB and is rotational ly symetric
around a vertical container axis 11. The contai ner 10

e?‘é@ét%feﬁotm Which é’%]br%ﬁty upward

t o 3&5 a%@?'ﬁ@ "%fﬁé?c'ia?%ﬁeﬁ%s 5 aa%ogg%fi 1o Blrayo 4 fuiized
Pyt eupPEst mgtg @23 RElowdhe MPRRIedgr @29 thecipPagssion,l; here is a
c i thmdﬂceh@aib% whichisdfaliovesd furthersgaye by dquctltzsreum which is formed
upgzetly pea height-adjudtdise clostraibody 25 sinanppening pdsitign afthe closure
atgo drcttedlby brokénh fheshenfluRiBId mBRFisl 26%apffloW¥vay in a downward

Cod?lle@ﬂc(heélor%ﬁ% Eféf@é w§1 tH& fgSFeE%B?lg‘?t 0 a bow -1ike

depressi on are attached to

t he superposed att achrrent 16 and the dePr essi on
A central tube 27 passes in the form of a bend through the superposed attachment 16

into the interior and then extends axially downward in the container 10 and ends shortly
before the bottom of the bowl-like depression 17. The maximum distance from the
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and are clipped together, for exanple by means of

Cpt qupabsasxy f-centering clipsgor 30 simlar
qui ck-rel ease fastenings, so as to allow the parts 12,

13 of the container to be taken apart quickly for
c lbettonregrrespondb iappokiadately td theFadiesiaf thé eentril tder 27 Megether with

Uﬁrﬁlaeéylrﬁar" dal d€ctiBh 240R theCdtipreisitpr1 7t ﬂweb(%nﬁHlthQé behe¥ted a cylindrical

d
(noF Mﬁéjcf PRITAL bACPIRILf i %Mla:ﬂ;td%ga)[?eé;an o URRELIE fo the
|q Qf q,{xlgwerh@og gq high qpr?veyg}prraor@@gp@f Inert gas through
st“FQJ@Qf’lﬁ?'@ef@S The depression 17 has a w dened upper
section 20 in which a plurality of upward- directed
a'Wrtrﬁrh trﬁhldplér bANVRZ 8f the Gbhtarer, HPZahnBfar ddfietién SkieldPY8shich has a

%ﬂar@ét% rd 118 widitHi o 'lr?eergwg) 9?& 9}&:5% e RNk a%@rde‘%endrcular

9 11 e Beons e A Mz ST B 1o fras cepited. i
f BREFE0 tamCRyraL I8 £Y cBEWRD tt@gctqi'ﬁcm TVeld and Bierfagideyall of the
p@pﬂtaytebyo.aarrmrgllﬂr opefing Ba reraains feerse thetdhe gas camflamupward past
o presndefpchiarsshield 130 drto theesuHeqmised attbarohyerit diwhidhashnlbe connected to

brigk &iictibh BRS of alBlblvel Gikeéwide RBE gHowa). 26 can flow away in
a downward direction aI ong the inside wall of the

Wi erPutiert HEOdhe Bontalad a g IRRER, S Tstelieg tp i Sonwal ube
t l?@ hyreansda adnmben ehriksdsrithabik isaongerianitiathg gentraliebe 27. If
c gigsisgch dhe quidenring 3hdan slao be fastérefddo @et wall &fdbe oontaihet He The

b@uidel ringes 10epriarjed diatnkter than thexdentantabes2ance from t he
PF 0000054927 6 bottom corresponds approximately to

ét@ fothé gnt&?g.&) BQI% B‘f{y Wt tr“'ran tH& diameter

cyI rl oa S 8 Hhe
° gpedﬁ ‘?pﬁ%sitoé's jn Qﬁ? i Pa gﬁnul ar space
28 The outer end of the central tube 27 can be
c dmfigwredd Hil slenbies theedistanee beétdeen theauppeoestge 3hoftths goida ying 31
whinghhe esntiey xieB7 obtheanataires. THeddigh 82 df iedgiade rifg islpeeferably
CQrhRbiethird fo twl thirlidof thE diseRRE HBtvedrithalu g: 'eizjj 22 of the
e

dfa;hgerse%r PR B oo B el 185 4%

e R SR 5L PGS St iphss s o
peasaicni Iean annuwar first openiog i34 daviap aplopge height Ha remains free so
exmnh@paremlatematemai caf pasd arlee thet forcelod gcamty inkd theurbgion of the
2'hozBes »eand trh@thé&é{;reﬁibbﬂreeahh@batd@ﬂdg Bheand &% statraftube 27 where
Of|t i§ it‘,Snve"}Q Qr‘;c‘irby]fﬁnd@d?ioﬁ GHidPmsd’ éé?goe?‘ﬂstraﬁéﬁaécf‘ﬁlat its height
be a% TB gls%%%e ?.aﬂe %Whgw %h%?é‘\ rel tg %;] :?ndlg\e wall of
?

1 t 1
%Eg'e'stﬁﬂg 1 IS, 97RalET N e opelhe st gpening 54

bllaaddition.iapeannglar perond PeRANG 3@53'\?@'!“% P"’ﬁetbﬁ@/qemh‘? upraredge 35 of

13hefuitaeng 8hiaad thex deflectpn shéeld 2B garkilthe stréarm toé figidizéd particles is

t hpfe&sd [mbugmhg 27 by nmeans of a nunber of ribs 32

so that it is concentric vvlth the central tube 27. | f

Wa 'erc%?\ta(rrhegqg%ﬁ'{n%ﬁees P ﬁruhlaﬂ gra Haa 8r? § %rgagtw |th IS’ mixed,

| Arigdor apatRd CepURISrieA Pr?ec%‘ékﬂ'f'? i of R opmorey these processes. In the
difiguee, dhe materinle26oe shown in the stater of the yniiyidizedhbgd, avdnile ther material 23

orrepresertte thet fluidizédhgartofahe materiabf t he bow - shaped

depression 17 in the cylindrical part 24. In figure 1,

H:Iln g@%ﬁ gﬁ tﬁgslogﬂfﬂn@ﬂ ﬁe%%&ﬁ? |r5 &n Hr@ﬂ i %éd oéry state in

3 e jre rronoﬁ- aﬁraw Hi gy @foqgﬁréﬁa aX| S ﬁi prp d, wr?h the pressure in
prtB‘P yteyiar pf th25=°ﬂta¢rmr baieg Bkierta b@&et%amhrenwe@wrt Hi the same time
di stedemativel solivk eulvendend pp liguid thgterad aré sprayed aythessigh dire nozzles
17 and the central axis 37 of the container (where H =
H + H2 + H3).
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Bet ween the bottom edge 33 of the guide ring 31 and

tipE gooBesagdoe 22 of the deprgssion 17, an annul ar

first opening 34 having an open height H3 remains free

so that the particulate material can pass under the

f On CEhedle nB4taNAI$ Mepdtit@nithe flligEt® hatdrial DS bgfgré“t‘hé? 'r@a%h%lay wall of

amé é;g:{aﬁ’atﬁ rd) @%%B&wmﬂ Jf'ﬂ?egﬂ .ﬁ'n{sqer fhetd8fitral tube

Thp.0vide, fng 3} 3 ﬁweéyﬁw § cpRgenents
i NaVeBSgAM thighk adhss 9%@'@@ Y?'h@ ofi polvdeteatiuprostiiviesen
the wall of the central tube 27 and the wall of the
gThd appamtust thesprgseratiraentidrais pahtizulape séfai fohéodting efipported

t iéStalcysfss for @R@rﬁbl@%a?&‘ﬂystd for B%hﬁhg?ﬁhthﬁl& afi\‘ﬂ%’fllo%r C%RWIGHal catalyst

%&& r%@ q%é@jg;f (gp \Qﬁg@ Fse rtmq%oﬁr co u%ﬁ% ngia'n §ﬁo°amde
© Rizedaipale of length B 5o BJ8, B CUStmaR T AigEala o7 producing the
t BHRRAGIS arecerungys, Auming ﬁ'b‘?a ae) Oéﬁw‘ﬁf-‘llagbs pul verul ent,

granul ar or shaped material which is mxed, dried or
Calcadt 1Be shibdPedtfigst lsOpFors) tHal Beatdf @Up[&:frtstIMlerzeleBy hedhs of a

t@ﬁésmrarfeﬁepﬁé@?abl &fidma cﬂbi rfér?d it g tﬁ@a&m rd?pﬁ5 éétlng tube

?‘gfhéa%]ct@g%a é@ c%ng qj{e %gg? &as &so#ﬁlgn orF suspension,
mift R3rficylar ana P%FH'%’R”S'% YESRNS O R 93158 o | ndutde atalyst
oPagigleskeptin @mtlonm thetflidized bedr When aguequs suspensions are sprayed
diontecthe snppdrtst the veatercavaponatdsi immebidtély on dittirightte supports.
apparatus depicted, with the pressure in 45 the
' r']"h@ invehticH istilrﬂx%trsl‘éﬁt@ th@follg\ﬁlhﬁgxér%l%st 0 be bel ow

nbi ent pressure same or alternatively,
oI|d pul verul ent or Iqu|d naterlals are sprayed in
through t he nozzl es PF 0000054927 7 21. These
méxamplel & (Siegiedayer eatalysteonf sonventiopdl suppert rings 28 theesyothesis of
t Ippthalieadtydedy) wal | of the apparatus. To mnimze
dep05|t| on of the sprayed-in materials on the central

tgthm of ahQ E r‘fé?;'é a4 e'Qqn% 26.38 grlé'f Qr&atééeﬂ E%' urface

cO
TanH @31@? 8 PLyATRdE ot 9%? S 1 A3 K o A DerN by ‘hé"d 0.30 kg
5 ofrﬁ%s'tap GafoRNBlE Ware ﬁH@e@ﬂe@. Ento5 Iy éﬂ'PP'éﬂd water and the mixture was
p &titred for 48 Ihpursdefachievera homapemapus wistrioutionl 30cBk@blyarganic binder

f @bmpKrsing beopaymby stvinyl acetatecindninydlapkitd il the form of a 50% strength
anWdidi @quéi’ \HidPet Sotlve A dakY 34 thisSsLRBeRdish.have the

shapes of 'spheres, cylinders, rings or colunns and

hav r si ze arret r or, |len
t 3N S 50iafRned apnabran SioPRIL FgwP 1 5rOMGKa Wi pLIOBGING having an
sdﬁﬁ"@?t djageter @E)?Qﬂw@[]h?ndaﬂ* beiphidi2 5i20p @H“ a1 &5 mm, H3 =130 mm,
pdt €dP@Mm, LTe 92 Saomt Be=2625adme Bt &l Y060 nyra) 6Ok f thisieuspension
badbre &praygporitb S 50 kglof ediite ¢rhabiyesiraBiiicatt) id thefor@amtiAgs having
AldimericHsF 2thi xet mhd B éé)&erhg%méégx 'h@lghi RintdiRal diameter)
C%WG‘%EQ@ aéruggrt\kgflgof%gg?eent Ftubg ?fr%ﬁ{ beléw ?r?e[&;f%étion shield 29 to
Sﬂﬁe&fq 70686 5, Syl g ond Blsae, i 12 Pt Lpenoaies visy
tetigfluemaethiyisne I loz‘i) (spatingtthisknass =8 0. particl es
kept in notion in the fluidized bed. Wien aqueous
S Theeipetabing pafama@gw@} onto the supports, the water
"I%Prﬁfe?étﬁr% diBdirtSlyY on higgid ng the supports. The
| qn Iutratedb the follow ng exanples. 20
E%H}ﬂeéa ‘ire %OH P)Q"Wga%/’er cat gl ?st on conventi onal
Slfﬁﬁelf?terqfﬁ@%)ef‘%@"t he synt Uf"" pht halic

arfWyftbw:de) 25 47.44 kg of £080a¥'é (BET surface area =
9 nk/g), 20.34 kg of anatase (BET surface

ﬁ?tt e?g ?mﬂns L didd Bnd:



10

15

20

25

30

35

40

45

area = 20 n2/g), 5.32 kg of vanadi um pentoxide, 1.33
KpF@booog4eopny oxi de and 0.30 gg of cesium carbonate

were suspended in 195 | of deionized water and the

m xture was stirred for 18 hours to achieve a

hThe geigabofthel csatnglapbiienwas8.08 &ithe totalivesdtit of (eTRfhed catalyst.

CORPEAtalyHshl aemdﬁws.t.eﬁ aé pifey m?rﬁ@%vﬁE/Qe c\é&ﬂytshen
|

! Mﬁ]ﬁs%d A gﬁ\gfvﬁag 4?(%%[ d as, X ;& ﬂ

eous di & er é’ A</ RY Wejghs of
f fe}fna?%aa's@atea 4081033 owpioh trpfpﬁaumécqlctaa@q &) and
wPR.5% kywveightiof titgnivay digyde aften gaicinatian ali#307€: fer onef h@OThe layer
nthicknelssawasemghsurel? by sedrningelédttbde ntibrostopyHSEM) 134 thispurpose,
Hite saRiblé¥Werb emi2dd8d MesiPAnd paked By MBan®Br  dkRRPd%EN: The

6? {éha%f bdel HmIBRESLRH Chafks W ?la@BF et é’ﬁu‘i&n%?soo#% 100 pm.

eatite (m e3|u |cate ormo
avi ng._ di nensi ons of 7 mn mm x 4 nmm (ext ernal
dTB'ﬁé‘f‘E?kaCI?é'f‘% M@s alsopbiaingd mdﬁaﬁ%@%ﬁsyve captinaprrespsey hetween
owhish nacdldaning of the apparatus wasibecedsarfyr om bel ow t he
defl ection shield 29 to the bottom edge of the guide

I CBehpativébrample® struts 32 had been coated with
pol'ytetrafTuoroethyl ene (Teflon(r)) (coating

1 BRa T otV sypPort Mes SR oi Ss BeicARRd B examale 1. but the outer
oWal Pie sgntsal tulssd? anckife siuts Zrhaginph been eqated with gflon.

mn Air flow 6000 nB/h PF 0000054927 8 The wei ght of
t Aftercavating) badibgeri etrigsutd 5Qfnesf at1he 2taph abposhiof BitaRtt powder was
t ffindi oA 'tﬁ@&ﬂel‘:\%l%f}’tﬁé cen’ch1 ﬁjb@aﬁ'ﬁig MBS | écy toa&éthb%nces of the air

Cﬁ@ﬁ'ﬁt‘hg'vf&mt?%f) H& %.Eéﬁ )}3 &EWH oggnlr\}él onunlform
( ERtog L eceeatis S R 'oafresuirﬁ i nony
(cal cul ated as Sb203) 0. 33% by vvel ght of cesium
(che ﬂwtllaeebedaappw)atuawd efargle 23Perbforevesquites imterisive aieaning after
deargiistodtfthecoating pravatiues 728 tirded Whidrois tiffeecdm@uring B leads to a
'F’éﬂ%&tuorﬁh'tt‘?é‘&%&ﬁtct?@!ﬁ%aﬂ?ﬂ@ured by scanni ng el ectrode

[

m cr oscopy . For S purpose, the sanples were

edded in resin and parted by neans of a di anond
sggiﬂﬂiﬁg ri ngs had been honpgeneously coated with a

Iayér having a thickness of 70-100 m 10 This uniform
c bred fluidizedrbed hpparatus af tinedypbmdé&&nbed:mwampte 1, drawhigh the guide ring
phé@ﬁﬁﬁ@@rnbﬁﬂ%@t@r ofBU0GHMEMdG tMR &¥f255emaRB IS M), the

j FRIPRRELN D! )ﬁo ! %S ;Hg’ocnﬁp%é F?opgteétngln the
eﬁofﬁ *"Fq?”é{gﬁ wié'ﬁéloﬁsi‘?”&ygrmvmtxhe e fp copsed

- ARV BP L PR BackiPesame RoMASBRD eam@@m% Ther Iy thickness was
AT 0-4P0 gorandiyahhaemegangodsirried out 15 tines, a 1 to 2

cm deposit of catalyst powder was found on the outer

Wathe réduité Sifove Bat thal activdGompddsitRnd@Rplied BlfdrRly to the support. In
dsa&ﬁ&bz\g%@a?&fwémuﬂa In t7d cbe@ 11 the vicinity of the

nozz e opening 34), so that
nonuni f or m coatlng of the steatite rings with the

aExample dfsipe\erlayascatabst pp igersHerert tngs) zed- bed
apparatus of exanple 2 therefore requires intensive

che@kg oistedtite in the formyofnings hibvihd dintapaions of e K Buhimsk 5 mm were
7 h&atbdl IS fluitibd-Bed appdrafes @RRAYWH HXiginél 1 haaf§ aldRidR ring which had
an internal diameter of 530 mm and a height H2 of 255 mm (H1 = 35 mm,
H3 = 110 mm, L = 107.5 mm) and sprayed with a suspension comprising 140.02 kg of
anatase having a BET surface area of 21 m?/g, 11.776 kg of vanadium pentoxide,
31.505 kg of oxalic acid, 5.153 kg of antimony trioxide, 0.868 kg of ammonium
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25 reduction in the production capacity. Exanple 3 In
a pH 0bodbs4ub7oed apparatus of the type described in

exanple 1, in which the guide ring 30 had an internal
di aneter of 500 nm and a height H2 of 255 mm (H3 = 80

My drob BiEpHda Pats,LE 2E8G bPEesiil skifbte, 38 51637 kY M Rater inW@a.808 kg of

ﬁ%rﬁﬁéﬁﬁ%@i&b@théﬁ@it#gz% K to?gﬁz ntc;bsamm%oaﬁggnf%ggbagﬁgr of
caipligecultelic 88 diigfiretp - 7528l e e dhs flsed ber

i GOESSAAHAed 10 Crp% 9 %Ptaé Welgkhefshe {{pishedrentalpss (afferhgat treatment
wat 45 Rdgeenseur). Ibe Tataltieally active taympasition appliedintthisavay, i.e. the
c eafalyst shetincomysrisap phiavdragei 6.05% by welghtivd paogpbors. (cdltulated as
agyi 1. 5y WlgKtP QahddiviA $cdl QUEIED bEVIDS, 5 0RAS wei§tdBhtfmony

* (b E b BET5.) PHRI0heig o BLeHGHh (SAHARARA b CAPEAa 8905% by
150, F“STeAt te i n the fofmot rings Raving

di P&#@"'U'P Offfix 6 T x 5 M were heated in a

fl ui di zed- bed apparatus as shown in figure 1 having a

gUihd euter melwhthercehtral tulzen(27h fremrizelovd therdeflectionfshigBD(29hdown to the
amettemleape bt theYuife rifgSandnaiddthe strafe (B2) wéré coatbd WithMefibn (layer

= i s: nd sprayed with a suspension conprising

140. 02 kg of ° 45 anatase having a BET surface area of

21 n?/ g, 11.776 kg of vanadi um pentoxide, 31.505 kg
o#%@%ﬂé’amﬁ?r%_ 153 kg of _antinony trioxide, 0.868

k d eBwretatveaf infiewindd@y00054987°® hydr ogenphosphat e,
0.Te8®eptak of esiflowingudirt at e, 621G. 637 kg of water and

44080 Patls 9f Slispehsionam de togedswey/minth 33. 75 kg of an

oOnGaywe bi nder conprising gse@RPpyMer of acrylic
ac'??g/rml eic acid (weight rgtlgg :h¥5: 25) until the

\I\ﬁ_i ght fs&ge appl i ed | ayer c,orreégonded to 10. 5% of

t HEeretults shey it opimization eiihe Ameneiens of the quiderrig mada

t heaogengous caatingsefdarper ringsdcorppared torexanerie 4) pessidg. IThe active
acbmpesittamwas applied ua@imlet tha stuppocst. Why Jayer thickhéss was

ca0el208t.ns INJ depoS® WRE Fsifd iP theRIiAGEdY drpdrdlys. Wei ght
of phosphorus (calculated as P), 7.5% by wei ght of

vanadi u cal cu ed as V205), 3.2% by wei ght of
a%%@éﬁm@bﬁéﬂt ed as SbZO?a), 0.1 % by wei ght of

c &9ating ptthe catalysbeHpRertmas cariedyit gs desryibedan famRig 4, but the outer
t iwadiof the eintrai tolbe 20 and thErsiruta 32 wergaidt costed méth Jeflom.al

tube (27) from bel ow the deflection shield (29) down

g Affeh Soathgthbe HeBAl88rridll oli1f5 ﬂH{al_éj @1 io@?rﬁré@pééiﬁﬁctafb‘?yst powder was
5tf5 rﬁ )out'é:? Wall %Pﬁteecgpfg%\lgt@beg %&!ﬂ ?ﬁs ‘edqg ﬁhoﬂo@%ﬁg&u‘éﬁgyers on the

. r ng parane nperature
i fPR \%icﬁ ?yzf?r Tenperature of outflowing air: 67C Feed

rate of suspension:2.25 kg/ mn Air flow 6500 nB/h
Comparative example 6

Coating of the catalyst support was carried out as described in example 4, but a guide
ring having an internal diameter of 500 mm and a height H2 of 205 mm was installed
(H1 =65 mm, H3 = 130 mm, L = 92.5 mm). The same suspension as in example 4 was
sprayed onto 150 kg of steatite in the form of rings having dimensions of 8 mm x 6 mm
x 5 mm and dried. The coated catalyst obtained had the same composition as that in
example 4.

The results show that the active composition was not applied uniformly to the support.
The layer thickness was not more than about 100 um. In addition, from 10 to 20% by
weight of abraded material were found.
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The results show that optim zation of the dinmensions

ofpH dogsasey i ng made honpbgeggous coating of |arger
rings (conpared to exanple 1) possible. The active

conposition was applied uniformy to the support. The
| &@mpld? ckness was 20 100-200 m No deposit was found
in the fluidized-bed apparatus. 25 Conparative exanple

5 ting,0 cat al,yst su rt carried out as

o 02 Bng calelat S ey s HRRES: 8BRS bt Syafitie 2 but the
c awqeanngtnf@l@rmtem digmeteyiaf §8Q mam apg A bejght HR GA26QIMM t h

TeHN a0 mfr, &3 THRE inny LiratD e evn)c Zihe Barde suspebSion iamdsexample 4
1 vias sprayeddapo$s0 kgpdf stedtitd inthe foomas ring@Bavidgdif@nsions be
Ol B M8 him Rf5 rhi@ardieieliathd sdied edisly §tmb%lr|1&q'\400the same

[ %@gﬁ&egyﬁ'a W‘T%{ij'ﬁ‘é’%“t he coat ed cat al yst.

rve exa Coating of the catal yst support
was carried out as described in exanple 4, but a guide
r | Thg resishgwathat the aptive comnositivs wagRPBIRY ynForMY tathe support The
hdaygnthi¢khess wad300200am. imadditidnedo déptsit-wadFoumd inkiBe fluidized-bed
13ppamatud- = 92.5 mm . The same suspension as in
exarrpl e 4 vvas 35 sprayed onto 150 kg of steatite in

5 e findie i3 Qb oG oA Bho R iflR fér g Phipkeis o

am%e'e Hﬂwldﬁ?on as that in exarrpl e 4. The results
show that the active conposition was not applied
urd. f or’ of isobutandiovasipiaredtin a stfed B en’l staadienarmelolenss svhizhovas

n Cﬁrom@w&ﬂ@urﬁei@ atd cduild behedtad %S&élrﬁaﬂl? By n‘féa‘ﬁ%ﬂ-@re%& ré Water and

o‘éﬂn&bﬁrﬁﬁf g@%?ﬂe?%ta tp tgé’ ggee-F e impeller stirrer, the
sd i e b [oa et trld Ayl preéa@ﬁ% e gidin of 736 kg

Adiy PenieyidR AtR t hE SETOMCRORNEY A WaRSoRYmenced Afterapeit®/3 of the
a de@lrgdwampnntaf vassliyrmpsntokde had beemaddesl aftet @boutr0 rhinttes,
1(unipingiin.of B0@ kg afre05%4 sprexigth phosphofitaie weasdommencet while addition
S [f @ @4HiGHA pantbRide lé@nl‘iﬁcueat W&Ib&ﬁtHe'bdrﬁ}? afoﬁrFBr@cz P Bgﬁobutanol

h‘%\\/érg FH Qﬁr}ﬁb 9{%9 eI g xtixrévﬂg]sﬁ ebeto about

th VR TRN G sl o ppdétducs condllans o %ﬂarsait?? i
ccﬁ#ﬁeewqrbwawsawnﬂwrawﬂ iptora presswre filterawhibhad premigusly been

| apade inkit with edtrogan and Geat2d @ndifiltiatiomwes camied onbatddeut130°C and a
wasgedsuvgbdve thé Bltdriofiupita .85 MRE als Theé filkercakEmasplowvnSdry for about
( %dﬁ&ﬂnﬂt&u@ﬁg a$iPhiNSderPat 1008 ﬁﬂ&u@%orﬁlwﬂz{vvhné'sﬂﬂﬁtg by means

oJf a é& ftlrpér dvh%ée “Qil ﬁt Souf! Q% g dry, the solid

| sob

25 b e e érmprea%ﬂrao 15 kPa abs
hé&ﬁ%mbék%?)nlatwfgg WRE GRsHersowito presidyal isoheiaae! cantent elw2% by
bewgightan thei driedtcatalysh preicursogen. After starting up the
three stage i nmpel ler stirrer, the 20 isobutanol was

edpoeer was §ubsre6ﬁéMP§l treﬁtedlh'aﬁ 6 REUre i 4 PotatFn'@%be having

. adéjl' V\#tﬂrbf%fs %3§n Iﬂgernﬁ dta\fﬁet def% ﬁ\e g ?rfal E%I%e hﬁL@s eed of

. 40

45

defQ aF'@Bl °g¥?ﬁdﬁ‘ﬁ’e ygps Qéﬁ B uh“r B%‘N‘F% %§efe ted ﬂtaﬁae & at a rate of
af@Qa/Boidherairftpwiinto the sube was 100 m /h The temperature of the five equal-
length heating zones measured directly on the outside of the rotating tube were 250°C,

300°C, 340°C, 340°C and 340°C. After cooling to room temperature, the VPO
precursor was intimately mixed with 1% by weight of graphite and compacted in a roller
compactor. The fines having a particle size of < 400 pm in the compacted material
were sieved out and fed back into the compaction process. The coarse material having
a particle size of > 400 uym was mixed with a further 2% by weight of graphite and
tableted in a tableting machine to give 5 x 3 x 2.5 mm holiow cylinders (external
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punping in of 900 kg of 105% strength phosphoric aid

WasF gauteBaeLd wWhile addition gqf vanadi um pentoxi de
continued. To clean the punp, a further 0.2 n8 of

i sobut anol 25 were punped into the vessel. The

I eferhétenx ReiyhtN diateter %ﬂ@t&&ﬁhﬁéﬂr‘lo)é) hadhgd Iét@raﬁib@'ﬁbresswe strength

1%@1 4@1‘3@0%% tr[?ertehﬁi?‘edai}ﬁ’odrﬁgf cHAP& pré &R b%rj St'batches were

urs. suspensi on s subsequent
?Pé?“f]%éa 'nto a pressure fi Iot er which had prgw ousl y
been made inert with nitrogen and heated and
f iAbouth2.i7 anettigitons &f thecdx 8 xt2. amnaballow qyioderaetitained were conveyed
proeatinuckisigtims et height bft9B10 o ama as-PerdfeabBaoabsyor BEIEthrough a
f igeft@alcikien H@&ar?ﬂu@‘éﬁmaﬁéﬁn%ﬁﬁo ABMYEal Bt &@&uﬁat@ﬂ dﬂﬁéjﬁormécted in

p%%ﬁépgncphwlrﬁg%@tof %Q: EI {»RE "rhé?ﬁr‘% lqu'ﬁltl 0 we?e used for

Lo e g%%fawwwst%? 166 bt c%\ﬁ'f\%tfonoqm%s eﬁt e begjgning.
scHineg thawdidnes ceastitute upEamm mafstialathey ereendticppsideragfurther in the
evialbowanged to a pressure of 15 kPa abs (150 nbar abs).
Drying was carried out to a residual isobutanol

C OfHe St dafmn%tlgr(‘épﬂara%'\nﬁgto Fatdd 'St éir‘hb e?legz?é ﬁFe Between the

prc%&?{a%gﬁ zor:lj’e% Fﬁ‘d gé r@ Wad énc\g?%tfl%t# tz%g h of the 8
A qa@aﬂfﬁ{'ﬂn gpnas werk proipee il 5 fan g osRerple a5t °'r@u gl i of he

i rRetsinadipn genescuas Sunﬁbe%wé*étiﬁecﬁes'r%e@wmrpf@fe desired frgsh gas. To
wenbtdin ther qesired btmgsphelic preasuré cah apprapriateeamotrettof gas vade
atdl@héﬁee The véitmé of the gh8irailateliperunitfirRe irhéachlWarinilien zone

Q@a bter th3R theSVBIGHE Pfh@ g3k f(%d“fﬁ Jr'd\é%h H@?eﬂ@mi )5 tween
" edch Mo 6QLeEs VP ?%Hé% o '°rn§bh}5¥e S3p1a Sac c?esa‘%idwﬁw £

reﬁ:wall which
Afwas»ropegdm Hede9ign 6 e SeAPL SA1ANE! DSk Sopi OTgPEioPdUse exchange
wepf gamThede@gtp ofiaghcralgination zw%y/ae\m@hn Ote speagiof the conveyor
arltomsset seds tnachievel the desidnpsidérae. tinlhef dbones htvargipsg

a daRiridtieh ord. Zhe Midividut) Qome® wételdperateTRASh iNRAISE h 2l
were sieved out and fed back into the conpaction

o1 0 G e GIREOR SRt ot SR b ndoncarBai e gt "of

anhltp and tableted in a tableting nmachine to give

Zon® x 2.5 nm hol | oheropéiahder s (ext er nal _HFresh gas fed in

RO EiRktiAQJoR® N2V NULjaid AREH@S_COMPF €551 Ve gt T ength
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9
5
OSKIEhatibA Zohé 1di amel Beatingtei2g0tC x di amet er |@jr t he
c
0
P

Qﬁjﬂpa}m Zoge 5l rber -eldlriﬁs were r\r oce d 5

\>a-u oA

2iginatiop zepe di ¢ “tonHealingt318°G 3 x 2.5 miAal | ow

Aransitorszonbt ai ned Wepelingdn289®e conti nuoyNiry in a

BChiEiRattzoAk 59- 10 ¢Aeatihgtod@s @er neabl e cqmyeyor bel't

EALiEatich zong's! C2al (HBRFtABsaPParatus conpringhig Ja88r (1:1)

,bl'ﬂ[gg;tiio:nrz%ﬁle n:;jllcn_l'dé!l Elags ; lb colrmnrectreu :stzlb:c\zaie‘Sl’b(" 1)
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Qaleipatianzone 8 wer 4Caeling tpseom sesmparatyre he |dher at i ng

paranmeters of the belt calcination apparatus at the
baaltmgwag abbit $'3riﬁ&rlét6h¥ oA ﬁ#sﬁ&t caﬁQVs?ttWetré‘bR)dUBécf &dritthuously. A

ﬁ(e's tatlJ %8 . e BPtﬁ%'t ?drl)‘fs hgﬁlfﬁe Irowmggb &:  at ed

ramg PP Sl aLiog ena i ekt he 3031 ci nat i on
zorf@%afllB ﬁéuﬁacet?féﬁémv@)s an encapsul a®d transition
z Griateratsompressiva strendth (LWGS):i nati on zoBdNwer e provi ded
with a fan to generate gas circul ation. Each of the 8
cal cination zones was supplied with the desired anount
of the desired fresh gas. To obtain the desired
at nospheri c pressure, an appropriate anount of gas was



10

15

20

25

di scharged. The volume of the gas circul ated per unit
tlﬁﬁ%dd@0§i§#? cal cination zone 4yas greater than the
vol u e gas fed in or dlscharged per unit tine.
Bet ween 20 each two successive cal cination zones there

wasmk@ of il pre€lirydrdighe abRtided WHA £8| of iforPRRIMWALEr. 30.6 g of
rtﬁ:‘éhﬂrﬂ Etg‘é@@to%%fe%%@?@@ o%i’é%sﬁ’{r%%ﬂ{ ¥ RE Euéed%nﬁlon was

cy@m\t@r% JoRSE 6.2 clafueler S/, & bR RN 2
bé&¥ameipsof IO mB AN MS é\éwnaaéﬂarﬁ@eﬂ@fgﬁ&r@m) rwu giefrodyvinyl acetate

t idispersiora(yinnapas HispersiopdL 8553 Isolidsatantemt £0%¢ welehthen added. The

| melkturedvas millet €6r aMRIFtRercGTEmMUES. Tve SlEPSRsibA was lafsféired b a glass

T%L&l and FRki@BiteaBodtars pperati on of the bel t
cal ci nation apparatus ZoneTenperatureFresh gas fed in

Caéﬁl ngﬁl on zo e 1Heating to 250CAIr Cal cination zone

?teé%{F % ?’Brﬁ'%ﬁég@ﬁlé‘ﬁlﬂ'“%hezmtw 3.7.mm X
C& TMHX 2&5 B heexigrpal diampterox ReigtA intemah digmeteshwere placed in a
zdlneiﬂed#b’edgapparaﬁmhomﬁah Gguratli kavinganguidéidad whighthad an internal

4%@’1\&@%' 5008 aZight 006 hitn abvet 2 6 I32H2>u?"§51[Ho;’*ersuspensmn was

Jéye&?%hfd tﬂégua&é@@s a%h'%*ned el 5 %s
Jhation ur e
) it ALt e MO L R s
wer e produced continuously. A representative average
s dinglastesiwalliof theceeniiphtybe (Y0 below the deftaotion Shialda(29)*dqmm the
0 biottarni enige of titecguide rirfgeandsaiswline rstriiéa32) ke tbated methrTeBbA

sqmﬁoﬁﬁ@ssaseﬁnf (#R/i9exathplé 1).at eral conpressive strength
(LCS):9.4 N PF 0000054927 12 150 kg of the cal cined

prgcursor ar dmxed with 3.8 | of deionized water.

f%eé P denum acetyl acetonate were added to
[@W@rfgl' WINGR susperd®Pdn was nilled overni ght

|ﬁemneaaturerﬁf|outﬂpmngaam s hawbig a diameter of 35 Mm 5

badeled réte\of sgspensidhanet er of2. Zkgmmmnd 2 bal | s having a

digimiwer of 25 mm). 300 g efpopehdrvi nyl acetate 5

di spersion (Vi nnapas di sper sion LL8550, solids content

ture illed for a

7 HeESUIS shaf oAt Sy cgmesﬂﬁ%rr Wiis AERIep ey {ohe sypports.

a Thredayer thigkngas is£H09-18qm apd {sthoamagnequsson the rings. g aggition, no

s Weposit wag foupdin the fiuidizgd-bed appatatusi aragribs ohtav waljot the central tube

gedptrd styutd. 7 mMmm x 10 2.7 mm x 2. 05 nm (external

di aneter x height x internal dianeter) were placed in

a fluidized-bed apparatus as shown in figure 1 having

a guide ring which had an internal dianeter of 500 mm

and a height 205 mm Over a period 3 hours, the

suspensi on was sprayed onto the support rings and

dried. The proportion of active conposition was 49.4%

by wei ght (determ ned by burning off the organic

conpounds at 400C in air). 15 The outer wall of the

central tube (27) below the deflection shield (29)

down to the
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bott om edge of the guide ring and also the struts (32)
arﬁpa{b@ g4 th Teflon (thickpgss: 5 mm (as in
exanpl e 1) 20 Operating paraneters: 109C Tenperature
of inflowing air Tenperature of outflow ng air:66C
Fegglclaimi:e of suspension: 2.25 kg/ mn Air flow 6000
n3/ h The results show that the active conposition was

li t o t e su er
P ok AR ABPaRiToY ot OBy FEP ?P&ﬁﬂg,awgswle"ﬁ@r@wr or shaped
rings. loosg maiefial |"'b?1ﬂu'ﬁ'53d gepuieh Gaaprisedind i n t he
f1uidi zed- bed ap;&aﬂtﬂtnﬁs(‘(ﬂ) fQIraccmmmdamg tha ldoseimatéréal, with a

cent r dbwi-likeedepPéssioh (i ebeiig prosidedin HRNRP Fetfioh/(13BofMAe container
claimd@ 1 An apparat us for mxing, dryi ng and coating

ul verul’ent, n_a
fpl ui di zed bed QQ;EL@Q tife @92%29‘? gﬁi%? G‘LW eFS‘P“a' tube
e ComFOsng i FAITITan D Hﬁ?%fr'P%fP“ )oht r{Qeextending
depr e§§$%‘aﬂnﬂ'a'l¥é1°|‘¢@“@f%%tbl%loﬁtﬁ'nar (18nend erepinaintotBy
of theepmssian®t), (10), a central tube (27) for
i ntroducing a gas es¥éritialy é\'&u@@bﬂéﬂtloh ¢hiRld ezy)%idhgs fiXeR to the
ggg; alcg@ltfae! E%l?eﬂ(gﬂ*ﬁﬂﬁé up e a%%optfhetceﬁt R).ner
t he cont a| nerws fég] gergﬁg %S 463 ?41%‘ nggﬁgb% (13 ) of the
(17), cantapes el Ag r%ﬂ e cenwel Wee (&) espentily gangpntrically at a
whi ch distarfcexXelfor part ﬁfets lergth sathat adisst opening (34) issformed between the
r egi omwa(l b2jheadfontaireer ¢ t0)tat threauppel 8dge @2pof the depregsiéBand the lower
whi ch ehg (3 Qaﬂl'iedgthde fire(3H PRI a %@Qﬂn@rb pehidy (96) ié ’féﬁ’me&%etween the
cont a'd@ﬁ I]IQP\Ie éﬂ’d'ﬁﬂ %ge.t tJf@llne @l{ﬁin and

essent| a y con g

of its length s 2565’ fonintEio.Gog s g f
bet wedfhergid the piter wall of fae easttriahiure (27 1% '3 StPﬁ@'yLPﬁ%qed with an
edge @QQ?SI@?-TQGNQIHG@BGMQS(B% and the lower end (33) of

t he gui de rlng (31) and a second opening (36) is

for m?d' he ek sté&ordﬂﬁgtb%ﬁgquwﬁ@ﬁeﬂ{ ﬁicﬁ@ wall &f {Ha&entral tube
upper

(21) ﬁr dﬂé ’Fd)&ﬂg‘{'tﬂtgt aa&lrgl?l gr%lrj]‘?% 4%; '”83@ ne%g%ﬂectlon
wher ei® uter wal | of the central tube (27) is at

| east partly provided with an adhesion-reducing

ccéat i e (@@pratus. acthrdingp afaim Usor 2 eberimthpetguidel rangrtB 1), is fixed to
wher eitife térrabtube (2Talylmednstdfetrate(82)athidhudre préfideddniih the
provi ¢afedbri-Fedub® @gg@fd@,g reduci ng coating (38) bel ow

t he defl ect| on ﬁl eI (29§ 3. The apparat us

accor ng ra?us accordlng to ahywpglalms 1 orbe \/\§i1e|reqr(13 the ar e$S|dle) of the

deflectlon shield (29) and/or the inside wall of the guide ring (31) are provided
with the adhesion-reducing coating (38).

5. The apparatus according to any of claims 1 to 4, wherein the adhesion-reducing
coating (38) is a polymer of a fluorinated, preferably perfluorinated, ethylenically
unsaturated hydrocarbon.

6. The apparatus according to claim 5, wherein the adhesion-reducing coating (38)
is a fluoropolymer such as polytetrafluoroethylene.

7. The apparatus according to any of claims 1 to 6, wherein the distance (L)
between the wall of the central tube (27) and the wall of the guide ring (27) is
greater than the open height (H3) of the first opening (34) .
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the central tube (27) by means of struts (32) which
a ' with the 30 adhes{on-reduci ng coati ng
ggoﬁb@d&@gg appar at us accordisirﬁ; to any of clains 1 to
3, wherein the underside of the deflection shield

(89) @ﬁ@éﬁﬁarétﬂ@ abEbTHiAS to\ahy offiainb @ 189 HRereintle Gidlancal(E)
Provi gateetie WiilG ¢ }aﬁ){bbg?ﬁiﬁcdn'thé:ﬁ/gﬁ bf‘tﬂiﬁt%@e |n§§31) is less

e BN P B e i e e 00, of

pol yn@eflegtionshieldé#9nat ed, preferably perfluorinated,
ethylenically wunsaturat ed hydr ocarbon. 40 6. The

appar fhelSppretat0s Actwgding te Elain'v or 8 Wilsdréinnhé Bigtance (L) is greater when
adhesj,88s hfattial m AR E%&%ﬁﬁena&ns% fiddeor opol ymer

such as pol yt etra | uoroe y ene. /. The apparatus

according to any of clains ,

dil @t aEE%g?FE rat”Bé‘F%Q‘Hg {Hany&f ‘}'a"&'ﬁ 1t"wg WBWPFh‘EethGEEt (H2) of the
(27) awide ring (3lalig indghhe ramge fomdene thing tq twp)thirds afihedistanee (H)

t han béteveep the Upegbtigd (32) ofthe idbpreksios (17) pad thegcen®4) axis (37) of
PF O0ffaQpfdnerl4 8. The apparatus according to any of

cI airrs 1to 7, wherein the distance (L) between the

odlde ?%hng%tiftaE brpbd 15 abgde ol 13501 Bherel ot dmeter of e
(DA) . OWefas KD gorresnonds assantialy to il dhe-siameter ot fhe copleiner.

the deflection shield (29). 5 9. The apparatus
adzor Aimethbda ofcpraduming supp8rtesvbatalysts, whieh dompadsesdiu{dizing the

gr eat gitaNBEsuppbROPANEBHSHrbRL acédtiing &Y bgol dMdiger p 11 and coating
i men g to any
of ol ey berali36 thent ity 2eBieRRREs AR MR SR FIRD . 15
guide ring (31) is in the range fromone third to two
thirds of the distance (H) between the upper edge (22)
of the depression (17) and the central axis (37) of
the container. 11. The apparatus according to any of
claims 1 to 10, wherein the dianeter of the 15 guide
ring (31) corresponds essentially to half the dianeter
of the container. 12. A nethod of produci ng supported
catal ysts, which conprises fluidizing the catalyst
supports in the apparatus according to any of clains 1
- 11 and coating themby spraying themwth a

cat al yst - cont ai ni ng suspensi on.



