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composition corresponds to the desired proportion of the total weight of the catalyst.
Fluidized-bed apparatuses are particularly useful for this purpose. in these
apparatuses, the support material is fluidized in an ascending gas stream, in particular

35 air. The apparatuses usualily comprise a conical or spherical container in which the
fluidizing gas is introduced from below or from the top via a central tube or tube dipping
down to near the bottom. The suspension is sprayed into the fluidized bed via nozzles
from the top, from the side or from the bottom.

40 DE-A 8 72 928 describes a fluidized-bed apparatus which comprises a cylindrical
container having a tapering lower part which ends in a bucket-shaped section. The
container is closed at the top by means of a lid through which a tube passes and
projects down into the bucket section. In the upper part of the container, the downward-
projecting tube is surrounded by an umbrella-shaped impingement plate. The

M/44240



projecting tube is surrounded by an unbrell a-shaped inpingenent plate. The
ML44240 BASIASEAkUengesellschaitifi t 200306 20030684 0000054927 ddRNABY Paf ecting
tube is enclosed by an outer tube having a greater dianeter but a |esser

| ength which |ikew se projects into the jucket-shaped section of the

contai ner but ends at a distance from t'he inpingenent shield. Another

i Npi ngenmendowhwar-prejeciingstube iscehcidsed bgtiabtcuterdutie bamind® gleave disanetepbuttzhe
downwar d- piasecibhdt wmtbﬂ.kewrsetdmac@ iRe B Biket-sHdpRd 8bEtiodl 'Rk EdhthiRgough the

e T i T e v
particul at & Pfa ’S‘@Ceimgsﬁ"ﬁ‘%’ recﬁé| %W’B’F@?Pf ?tw rl’ub%rt of the
cont ai n@r @RpatusetheRifddowR ! epviveardproieating dube i 'Q"Yﬂ eutiimanout er
tube by thepwand diectiGatroughdhs adleamba@dos deflectedampaardthyshé mpihgeroemty

noder ate f khie@ Faé ,R aficathtel Mgtedif) 9 a6iveged Hréudrbthecbadtrieting IbWaer essfahat ed ri sk
of 2 bl ockagaflbr bils theidiler ARGRaeHEr Iatté‘Fnd R'taffed iHBhe bliePRlbb iy ha bir dammge

and attriti art |c ri.al, _can oc r s

smal | di st aﬁs@%%ea St prBfplUs 5 the iy (pleraie MidlzatipRal lhe i o enent
shi el d1015 petticulate fOBteBQ'@'GéB% Apgrciated fisk of R Hlackage 9f Kigdawen rRentwRithe | ng a

r ot at i onal loytes fubeetrparticulasndarhags andhattritioh of the piiriowiate mathrial earsocoyr s at he
downwar d dirgsetiof e swidll didtande beaween thealppeppddtsofithé Buter belandAhd ube proj ects
axi al | y doprnihgQfedtifieldp i nto the bow, so that a narrow annular gap is

formed between™the downward- projecting tube and the bowl wall. A deflection
shield is arr din the u r. d, of the downward-projecting tube. 20
I'n thidSf %ipd‘gﬂgﬁ 494 fespr 3 gﬁp ﬁ@d' 41&3 agpag?%m\ﬁgw ﬁSOtP*"Eﬂﬁ"V ﬁgmgfﬁﬁ'iﬁ ar gap
upwar d i nt gontainer whigh aias\erdtameter @%cremmatﬂ@e Pewnwigrdadirgction angy whose lower
downwar d- ppait epensigtc aibewl. Artdbe profectseddally alowinsrote tHectop o thet bl dsdothat sie
deflecti 0”nﬁﬁb\ﬁ'aﬁlnns'ﬂaldgéﬁ|§V@hfedcbémé@flﬁe@b%®ard—ﬂ%jééﬁﬁ‘g/%8'dﬁg théBw Wal | of
the | over svgntAa Adci6n SRBKAL Bﬁén%bgﬁl% tﬁeou%dm!.ldca (0 ao@wérggr% Gtlg flbem wher e
¢4

t he ma ecting

Lube. 30 s 1 s qdieqa S annaralie b aps 3\ Siting romlbe, ANan Gab JvaEd G ner
1f the {1 8% sootalgricaries thematanal yaward @fliseeunsi the dawawandrrraiegiindiybe andev en
t ake t he f thematerigigspéfigoted dutwani byahe defledtionisbielbaret ralels dovdivead abmgage of

this type @fe ddrweingabnerwallsof thelowar psroasthdebﬁtbh@r Padi toMhe VibiRitkbN@ki ¢ ener gy
g{rfe ge ggigﬁMﬁﬁﬂWﬂl 8% the nba%ehmsdoﬁ ﬁ{é‘a?%u Wi @g@mé BBﬁﬁﬁ?@et ween the
at ori 3 5@3&% HREaT s frufle m@ﬁ‘* Pyreyh %@qegg@?%ﬁ raheepanst itibe

appar at use Bow YRGS gat s s¥ffigient t?*ﬁ@lf@ﬁ%@n&am%a&q@%&m qf@omﬂeé@. al ,

f or exanpl 8uidizatiemefdhe matgrial. thilisadvantage ob thistype oé Buidiadtion ipthabar t i on of
broken mat esnsideratfle batiofitheddhdtie@namyar deigasdtieam msetbm@rr&sd ttdﬂa@é?come

di sadvant agpgohal fdrbes BRWBER IHeSstredm SKR8RAIMY BfbnkIhBovhid Mo vmb&h has the
feat urgs ofe} gﬂ.eu;sfarmétsn@fnomfg s i g%?y&gatﬁ,g %’é@ o s

conpri ses over

bow | ke GRRFRUSFLANT, e BOGHRANAIN RISESRAT BHPACKBUIRINE SISl foF xample

ceramic rings, this leads to an undesirable proportion of broken material.

A fluidized-bed apparatus which overcomes these disadvantages is the apparatus

35 described in DE-A 40 06 935 which has the features of the preamble of the present
claim 1. The known apparatus comprises a spherical container which goes over in its
lower part into a bowl-like depression and a central tube which extends axially
downward in the container and ends in the depression, with an annular deflection
shield being fixed to'the central tube within the upper part of the container, and has,

40  within the lower part of the container, a guide ring which has a greater diameter than
the central tube and is arranged concentrically to the central tube so that a first annular
opening is left free between the transition from the lower part of the container to the
bowl-iike depression and a second annular opening is left free between the deflection
shield and the guide ring. The diameter of the guide ring is greater than or equal to the
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We have found that this object is achieved by the apparatus as claimed in the present
35 claim 1. Advantageous embodiments are disclosed in the dependent claims.

The present invention provides an apparatus for mixing, drying and coating pulverulent,
granular or shaped loose material in a fluidized bed, which comprises a container for
accommodating the loose material, with a bowl-like depression being provided in a

40 lower region of the container, a central tube for introducing a gas, with the central tube
entering the container in an upper region of the container, extending essentially axially
downward in the container and opening into the depression, an essentially annular
deflection shield which is fixed to the central tube in the upper region of the container, a
guide ring which is located in the lower region of the container and surrounds the
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such an apparatus. W have found that this object is achieved by the
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30 to use ceramic materials or composite materials which are filled with graded ceramic,
stainless steel or polymer particles and provide a high level of abrasion protection in
addition to the adhesion-reducing action.

In a preferred embodiment of the apparatus of the present invention, the distance

35 between the wall of the central tube and the wall of the guide ring is greater than the
open height of the first opening. Such an arrangement allows relatively large support
materials, for example supports having diameters of 8 mm and more, to be coated
uniformly either with one layer or with two layers. Furthermore, the support material can
be coated with a higher density.

40
The distance between the wall of the central tube and the wall of the guide ring is
preferably less than 2/3 of the diameter of the deflection shield. This diameter is
particularly preferably less than half the diameter of the deflection shield.
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fluorinated, preferabl y perfluorinated, ethylenically unsaturated
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The apparatus for coating catalyst supports in a fluidized bed comprises a spherical

container 10 having an internal diameter Dg and is rotationally symmetric around a

vertical container axis 11. The container 10 has an upper part 12 and a lower part 13,

30 which in the depicted example each have the shape of part of a sphere and are
preferably made of glass or steel. The two parts 12, 13 of the container are joined at
their circumference by means of a flange 14, 15.

The upper part 12 of the container is superposed by an attachment 16, while the lower

35 part 13 of the container goes over at the bottom into a bowl-like depression 17. Two
yokes 18 and 18 are attached to the superposed attachment 16 and the depression 17
and are clipped together, for example by means of customary self-centering clips or
similar quick-release fastenings, so as to allow the parts 12, 13 of the container to be
taken apart quickly for cleaning. In this state, it is usual for either the upper part 12 of

40 the container to be supported via the superposed attachment 16 by a bearer structure
{not shown), or the lower part 13 of the container to be supported via the depression 17
by a bearer structure.
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exanpl e eathe depressidrel s haspha wisienpd upperf sextionm Be inrewbinhl apiuwality pbfipwartt y nade of
gl ass or sdirgted aftesiigtly ipaatdindlhed hidzaiks Rh are amargeddor spraying@thedilidited t hei r
ci rcunf er epgg axéuasa{lﬁla@naazé | B theuppkP eddé1£2 apmerdeef%%s.oﬂ.avof‘new@ a

contai ner &, BPLAPSEUNIK gﬁw@%&@ﬂ}[ﬁ%% R oy GBS L8R cn 18 il 18 of

th
okes T oAy B & Pelohl-relsiablscioSrR.bady 2 e APSYING, DESIAR 01 165 SRBUIEN &

depr essi onbady indigaied b beaiep fjaes, uotvidred material 88 aan few Byairing downwaigst omar y
sel f - cent edireatiore bliopg ther inside miall af thgudepkessanetise f astenings, so as to allow
the parts 12, 13 of the container to be taken apart quickly for cleaning.

In this StRE§nt Oélttuﬂ ?Jéé‘s%les n%e% &fa bed i E H%&Gpejr%os% aﬁgcﬁrHSnt%“ ai ner
B

Shown) 10 orin ewﬁé&i‘q 2 e SRR et g L R

depr essi onbefgre thy battq;'e@f the bowlike Qr#ryesmmmmesnsmm @ﬁ@%f@mihﬁaf t
20030624 6bdenDOBEEpASE/apitexitlateclodhe radiids dfdbe eentralluibed®7ubpgethereeith on 20 i n

which a p'Ihb%&/ir{cMcélfseléﬁMﬁzdoftﬁéﬁéﬁﬁe%Qoﬁﬁqf e c@htratubed@indated &l dyfdhicapzz| es
éél §5Ve a;ru e eacéeﬁ rﬁ.\é'dw?{téa Jf'rtﬂé %yﬁaﬂtﬁe@?%ghlﬂn@a&a onmae“ a' 3\2”
24 w0 ’35%1‘?8 ot 8 e h SHERD VRl R dorveys Al nbhef "&ﬁ%eﬁ%fgug rmed 5
partly by Begentgiler 48 ust abl e cI osure body 25. In an opening position of the

cl osure body i nd| cated by broken lines, unfluidized material 26 can fl ow
away in a vithinube dppetipaeicit r.ﬁmheabmﬂajnéMenianﬂuldeddmldloméhlélbagdﬂmmﬁaﬁ an 17. A

central tUufSméter PAIRES thdwidi®of AE Tngf arki WRAKE &d¥e e%gmaiaﬁ‘anél&%em

at t achggnt ﬁe;§91'13&91 &%Hﬁreii%aﬂpgﬁﬁ IS Wb pi gmgafd in the
cont al ner 't om essi on
17. The n¥ EﬂtgFgﬁE aft? 'ﬂoé' g”da H'Eﬁt‘?‘?v’éf?'épgt%?o t he

radi us of ¢andaieItd: an appwar gpeningoYbremains free soithat ths gamenn o upwardipgst 24 of
t he depr esthedsflddiontshieldc@hintathetsuperpdetéd attadhasenh 16 whichdantelconaected &0 space

28. The oufhglsuétith site df AdIGAH(ildiwise st sRéwARN be connected to the 15 pressure
si de o4 a bl ower (not shown) which conveys air or another inert gas through

t he con Wthin,th e art 1 tai.ne n,a | a

or 1 et 1 onhahindfeioslst Bl 15 8F rRSPlayi & olife g 1ds E—fHeBe 7 e Bral ke o)
and whose &dBemeansof §numperefsibp S2setbatdLis spnoepticovithive genial fuber?7 tlfe

cont ai ner , désired, the galdlaamgzadmaalalqn kenfastemed e thexwalipdf thelegritainerdl 0. The at t ached
to the cenguigeé ribg!BEHAT a Iddgéndiametehthatiahé esitrdtuseiiel d and the inside wal | of
the cgptainer 10, an annul ar opening 30 remains free, so that the gas can
flow Upmrghéjglgﬁeter of the central tube 27 is preferably equal to or greater than the diameter

of the bowl-shaped depression 17 in the cylindrical part 24.

In figure 1, H1 denotes the distance between the upper edge 34 of the guide ring 31

35 and the central axis 37 of the container. The height H2 of the guide ring is preferably
from one 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 (where H = H1 + H2 + H3).
Between the bottom edge 33 of the guide ring 31 and the upper edge 22 of the
depression 17, an annular first opening 34 having an open height H3 remains free so

40 that the particulate material can pass under the force of gravity into the region of the
nozzles 21 and into the region between the guide ring 31 and the central tube 27 where
it is conveyed upward by fluidization. The guide ring can be installed so that its height
can be adjusted. The distance L between the wall of the central tube 27 and the wall of
the guide ring 31 is greater than the open height H3 of the first opening 34.
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the defle hi el d o the sup attachnment 16 whic

connect edcé%gpﬁie'egﬁﬁsﬁ ﬁﬁhgﬁte of a bl%qibe’%%gfl kewi se not sﬁ'gvﬁﬁo%oggg%thl n
the lower part 13 of the container, a guide ring 31 is fastened to the
central tube 27 by neans of a nunmber of ribs 32 so that it is concentric
wth the central tube 27. If desired, the guide ring 31 can al so be

fast ened t!B addiionean amwiar ﬁecwﬂ%mmer361r@mamé‘reegtmt\aeerr thegirper adge 35 Phr ger

di anet er tthaguidheing Sitandlthe defeclidn sideldT9e and thesdteanodf fluldizevapdrticlés isube 27 i s
pref er abl ydefgetet throughi trgy.eat er than the diameter of the bow -shaped
depression 17 in the cylindrical part 24. In figure 1, Hl denotes t he

di stan de ri and the central
axi s 3%’80% V&%%orﬁl%}gloﬁ%r%%%gﬂhera HE gi-al%'u%f %tj ﬁ"éap 3"5%9'??]1 IS 'é?%r ably
from one tdileAPr coatedor sybipcied i a 'BPEQ%WGEOH’BE’E%EWE%BT%W e 22 of
t he depr edigues thermatediat 2feiscbawn in thestate o thefunfinidized hiedi white theimeateriali 23 H1 +
H2 + H3). reprebentethd fadibed patrotitigenaleriadf t he guide ring 31 and the upper
edge 22 of the depreSS|on 17, an annular first opening 34 having an open

hei ght OH3 |F\§B@ﬂaﬂan tﬁgglo%r nttlgr?éd drgfv aﬁ%e@‘f%s”ﬁt %age %ﬁl‘?tgf’éss under

t he force e region

between € HES gheclionl M5 aiows f'Shg el 'QP SPRRBILS Aepirich wilhhg BrssHFdy g
upwar d by the mtenoz & th@rmﬂmf deingeabl iadpeckaiow ambient presedres At thesamer timéiei ght
can be adjasrsitechativiéiy solictpaneeuiéntioe tliquie matértals\arel spedyetitie threudh thie riozkles 27 and
the wal | of1 Thé& dutedmsrdéws.%n the fiicRAidahateRarpd tkaoren RACH Bhbwau ef the

fi 1t ooy apadanld 14 eilEASE AR s iepectn o2 7

In additiaq Upper

edge 35 ofé]’ m‘?ed‘g'ﬁf:%‘ W*’ﬁg(@:ﬂ Sﬁﬁ'dﬁ{@ fqr@ 8&”@&% s%gomgﬂraeq fie stream
of fl uidi Zeyegar Fymihick adges-aeﬂ%tredamﬁémnomt@ﬂuqoermleaent ai ner 10
contains pul verulent, granular or shaped material which is m xed, dri ed or
coat ed or Feipatads btthe peebEht Madrition |s)a3art|m.au@rusrmmoraioatl rteaesses
\mlel o thgrc%tat VIS EREHIpI cAtGlysE fov ¥Y5}ari(? hééﬁﬁf‘drﬂe éf;&‘i‘v t i’ ?8d| .
operati on, %hgﬁ%ﬁ%‘(ﬁéﬁ r?é%ﬁ) ‘é%&ﬁ%ﬁg%gh ',n%gg Bﬁ‘éﬁh’g é gﬁgg gb ed dry
state in S#fldiameier ordenah) eiomy il mmh Gustp mi”ﬂﬁ‘%ﬂ?é% H@déﬂﬁ'ﬁar‘

depi ct ed, sMPPorts afe qorenskum, @lumina.tsifiéaigat eirpaseelain. t he cont ai ner bei ng abI e to
be bel ow anbi ent pressure. At the sane tinme or alternatively, solid,

pul vergy enfo &at HHapeARARE ysaélﬁafpeﬁe th@ bad 8flsuppoHs 'isoﬁ{ﬁﬁlzéd'@y ﬁu@éﬁé 8fa 21.
These ”Bt Hﬁof%‘?rp .%lréraﬂpfﬁﬁsm o‘{b%égﬁi fg%%é tHe cfo%\gﬁ% gF‘oé g Y lach any

wal | of 1 in.materials

on the cera fe 2be caE%‘vsttOR@paeﬂ%eﬁ IRTeE pEraves 25 AGSLTIPTE! YRGS and ¢ he
struts 32 lnpﬁéewaemems{S§usw\s@na ¥ means B e rﬁ’éﬁ@%?@)ﬁ’“@dﬁ@ﬁ%ﬁ ayer 38 of
pol yt et r af pantiviexckepy inemetion in the fluidized bed. When agueous suspensions are sprayed

30 onto the supports, the water evaporates immediately on hitting the supports.

The invention is illustrated by the following examples.

35 Example 1 (Single-layer catalyst on conventional support rings for the synthesis of
phthalic anhydride)

47.44 kg of anatase (BET surface area = 9 m?/g), 20.34 kg of anatase (BET surface
area = 20 m*/g), 5.32 kg of vanadium pentoxide, 1.33 kg of antimony oxide and 0.30 kg

40 of cesium carbonate were suspended in 195 | of deionized water and the mixture was
stirred for 18 hours to achieve a homogeneous distribution. 30.6 kg of organic binder
comprising a copolymer of vinyl acetate and viny! laurate in the form of a 50% strength
by weight aqueous dispersion were added to this suspension.
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The apparatus of the present invention_is_particularly usef coating
support ed BOSEAKengeselischaltoy anpl e cadP for preparind pﬂéfﬁ@ﬁlﬁﬂ

anhydride. Conventional catalyst supports have the shapes of spheres,
cylinders, rings or colums and have a garticle size (dianeter or |ength)
of from5 to 15 mm Customary materials for producing the supports are
corundum ki aiflyigized-bpd pepargils asshpwp deligire 1 provides witha quise rifgdjavinaan al yst
supports, inteniaiaroétesofifidms ansl 4 heightitizd 20§ mre dns =&5 ram, EiB=et30 o, ai r,

pref er abl yHat 460 on, (0= 625 A DA £ 225 By Eh@odwmmodcgmmlegmspéasubn be 27.
The acti Ve wefd ﬁlr ?éd &ﬁ&ﬁ@@ﬁgbﬁst%ﬂe r?ésﬂ}?ﬁ ¥mé§lé?ﬁ€iﬁe %?w?fﬁﬁ é'héxﬁ

suspens ar ZCU ar. ueo nsi.on

| 21
ont ot cHmEnsione of £ foin &7 /oM f %9?"’% o8y s pogtY ined o tE&h” e
aqueous sudptaded H§G&U@r§¥ﬂ“é§ﬁl§ q;@trg ube £h&og hglew the d?“Wét’%ré@'d 948 or at es
i mmedi at el thedottoirt edgegof tieeguide gog asd alsh ¢he studnB2 bad bsen coated withed by t he

fol | ow ng pygERbmsorosthyibHa(TRNBNT) (é&tmﬁhﬁckrié)é@rs Ja| yst on conventional
support rings for the synthesis of thalic anhydride) 47.44 kg of anatase

(BET s 20.34 kg of anatase (BET surface area = 20

fa
n2/ g), !ljé» Eﬁ%ap%’ﬁt'%ﬂafamﬁfwﬁ{%x. de, 1.33 kg of antinony oxide and 0.30 kg
40 of cesi GpmpaiabEALf BIQWING aliuspenddBOiG 195 | of deionized water and the
m xture wa%'emseﬁature@fomﬂomaglacrws t 664ehi eve a honogeneous di stri buti on.
30. 6 kg of Fesqeuné of fuspdagion:conpr i si @@5kge/apial yner of vinyl acetate and vinyl
| aur ate i nafrgwf or m of a 50% st rengghop BPmvei ght aqueous di spersion were
added to this suspension. M 44240 BASF Aktiengesel |l schaft 20030624 8 PF

0000054927 n a f i zed- bed ar a i.n fiqur ovided with a
gui de ri ng! Wg‘ ﬁﬂeucﬂ?mp?gé) %33]?% ?thgggam%uahbofgh%ﬁn @alystoos ym
(H = 65 nﬁhe FRtaiytically agtiye camposition applied inthig vay, kenthepatalystsshel, rm DB = 1000
nm , 60 k gcarhpfiseds?. $2f6 fhywesight of vamadivep (@jetbtehao ViG], k 8%y weighttoft e

(magness unhﬁﬁrhéwsmuihfédtés%ﬁzggﬁn@%% by'@8ighedf dagium maraszéo%sc and MM x 7 mm
X 4 m (exbﬁ?ﬂ? tgf”«éﬁﬁtttﬂrtlta)ﬁu@?Hg;gfdf)éﬁbpﬁﬂé’t‘oncgtagﬁ For on@rﬂgurdprhﬁzayf

outer wall hi e

the bott omthé‘a(& Aiea ‘JPG "?;918‘9 e 39?‘(1 ﬁ'ét&sd@g PP%¥oat ed
with pol y%@tﬁ%ﬂ'%‘ﬂ%’@t%%’ﬁé ("l@ﬁl"cﬁﬁbd RAEgd by mppangicl ?M@“@%Thelo The

oper ati ng pogsms been henageneQdly Juiedkwih alayephaving hdhicknesaiof 70-Téper.at ur e of
outfloppng air:66C Feed rate of suspension:2.25 kg/ mn Air flow 6000 nB/h
The wei ght 1§ dnhsm?e@amha WaRRINd Giflailes i1 PS0cRbs i cdabhg brotebsditbetledr1e
finished C\%‘n%h)ﬁ% cleaning of the apparatus was necessary.

Comparative example 2
25

Coating of the catalyst support was carried out as described in example 1, but the outer
wall of the central tube 27 and the struts 32 had not been coated with Teflon.

After coating had been carried out 15 times, a 1 to 2 cm deposit of catalyst powder was

30 found on the outer wall of the central tube. This deposit led to disturbances of the air
flow in the vicinity of the nozzle (21} (e.g. in the opening 34), so that nonuniform
coating of the steatite rings with the active composition resulted.

The fluidized-bed apparatus of example 2 therefore requires intensive cleaning after

35 camying out the coating procedures 7-8 times, which is time-consuming and leads to a
reduction in the production capacity.

Example 3
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The catalylcall active conposition a in this way, i.g,. al yst
shell, co %‘ %ﬁiﬁﬁﬁm{gl ght of v%&éﬁ&ﬂ (cal cul at ed ag'?\t}gé@“%?%S% by
wei ght of 15 antl nony (cal cul ated as Sbh2Q3), 0.33% by wei ght of cesium

(calculated as Cs) and 90.75% by wei ghtg of titanium dioxide after
cal cination at 450C for one hour. The |ayer thickness was neasured by

scanni ng ellegfluigredbed copa@yis qfdpaype depcribieddn prampried, in witigh thergiidesringsr e
enbedded i had asiintesmatidiparetes df HHO manasd aheightiHa Wb 895 sav(HIHE0 minhdlse had been
honogeneoushiecosparsion (6D kg) balnasxahp Nwas sphiyel BARS1 50 kg/& sldlitagimth 0 25
-tl)-glt \?\ngl f Ol gPf &% Qﬂa\Wﬁé dﬁhéf%nd?@to@'?rﬂﬁﬂ%?mﬁxﬁ%ﬁ%@%'&ﬁdoﬁ%%&r?fszses
exanpl 6 2%%TVSE§"§PS$E58@&? %ﬁfggﬁo@ﬁ S SR L e e el
exanpl e 1, "Bu00ikRagdwap hoMREEN&AUSt he central tube 27 and the struts 32 had
not been coat ed with Teflon. After coating had been carried out 15 tines, a
1 to 2 cm depoessdlts show iz lthys sctivewdaipoyition wad abglisdchriformiii ¢o thetstibpwaith of t he

central tubggitidhind d&gg&%sk&mdt,mﬁy &latirbances of the air flowin the
vi ci ni of the nozzle (21) (e.g. in the opening 34), so that nonuniform

coating of the ste tl e rings with the active conmposi tion resulted. The
f1 ui di zed- &ﬂﬂl’s'a&?r %!!%Mﬁloé‘ largen84RPC g8 qui r es i nt ensi ve cl eani ng

after 35 carrying out the coating procedures 7-8 tines, which is

t i me- consurtiso ggahstebtitads tHedfoan of Brehsaving dlmehﬁmmmmkemmaﬁmhtwereExarrpl e
3 M 44240 %é%d%hﬂ@ﬂ%&%h%ﬁfa&u@é@&%ﬁﬁn? u&%ﬂ%@gﬁuﬁelrmg%m had

f1 ui di 3g0- %ﬁ%tgmﬁa.shg&r%% gwﬁwﬁ 4REFERAL DS zsﬁm%gnfﬁe%sﬂr?m' hwhich the

gui de ring H2 of 255 mm
i35m0 M= T e L e Tor T

150 kg of @na@se thewngn atErFeTs aira ¢fi 3198 faa\i- P ko efemopding mﬁnthsdﬁn X 7 mm X
4 mm and d@&EDS Kghof oxalimtasit, 5. 168tkyl of entimbhyatrioside 12868 kg obammooiiposi ti on as

in exanpl e hjdro b@ﬂo@ymmtdwsd;g@megmﬁ sulféte 19(5. 68 T lofMdte NAHIDEEBEDKS of The
resul tgg Sh%ﬁ‘ @th%FMtg%S%rﬂlg%' n@Bin EI & %ft he

u r n | nﬁg I
Corhol 6 |afgw?ea?'a/ %'caﬁ'd yB@E faé' : %;W‘EOHE ODRLEYE | & 1 he

B
form of ri FggesPOPPRY ey %/Psq thno;( @d ?Hﬁb\fé‘ﬂ@" h??é&’ﬁé@“‘?’ﬁ a
f 1 ui di zed- @&d45Ci6Far anaboury Téllacomlytnally aptive compasitionyappligd inithis wayg i.ehtheh had
15 an i nt ercaystisiseNptamprived Tilaveragend. 18%ey whight B hosidrugiBalcdlbted & nm H3
= 110 38 Ipy=7 86 by wélght cAVEnSRIAYEHlcMhtbl a8 VBOSP8284 BY weRHPsf ahtifdn}40- 02 kg
of (calculated as Sb,03), 0.1% by weight of cesium (calculated as Cs) and 89.05% by
weight of titanium dioxide

The outer wall of the central tube (27) from below the deflection shield (28) down to the
30 bottom edge of the guide ring and also the struts (32) were coated with Teflon (iayer

thickness: 5 mm),

Operating parameters:

Temperature of inflowing air 97°C
Temperature of outflowing air: 67°C

Feed rate of suspension: 2.25 kg / min
Air flow: 6500 m*h

35 The results show that optimization of the dimensions of the guide ring made
homogeneous coating of larger rings (compared to example 1) possible. The active
composition was applied uniformly to the support. The layer thickness was
100-200 um. No deposit was found in the fluidized-bed apparatus.

40 Comparative example 5
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anat ase hayi BET surface area of 2 . 11.776 kg of vanpadi
pent oxi de, g%%éﬁ?%sﬁﬁs% ic acid, %pqg@%ﬁg of antinony RF B@Qﬂdo%»g,bzh 868
kg of ammoni um hydrogenphosphate, 0.238 g of cesiumsulfate, 215.637 kg of

wat er and 44.808 kg of 20 formam de togfg her with 33.75 kg of an organic
bi nder con‘Eri Si ng% a copolelrrer of acrylic acid/malefic acid (weight ratio =
75: 25) unt FPatingon(Re gRfelyst suppart was|cREgd o as desssibe@ dporaaenie fobUutdNSoMISF t he
total wei givall of thelcentraldikbeh2tiandithel syrets J2averernch coated mathiTeflon. at 45011C for
one hour). The catalytically active conposition applied in this way, i.e.
H:fu et ?Lﬁﬁér édé%h ga@?gg{?/bﬁﬁgd O B/fe) 8 Do thckh ApUEH Siftatst BORGANRASIS
y v . 0
by wei ght o ﬁgr?ﬁ itrlrpntufe f’c%?)cﬁlg\aé?é%]g%b%sgé%% fea%&&%h@d&ﬁ%%t&ze{y@g?ﬁ}%m
(cal cul at efP3ied e5Yahg 89. 05% by wei ght of titani um di oxi de The outer wall
of the central tube (27) from below the deflection shield (29) down to the

30 bott om Edmpacitivé brargplede ri ng and al so the struts (32) were coated with
Teflon (layer thickness: 5 nm. Operating paranmeters: 97C Tenperature of

| f 1 OGO BbkurbESTRAL Bl QbnOi Wk QA ot ke Qgs%riggg%é 8% BUSAERSL on: 2 25
kgl AT T GW BB 5" éh Aoy, B %h
digrrenmsinons't"aﬁ lﬁ'?‘ﬁrég %l%"%@ﬁ@ﬂgf é@ﬁﬁwﬁﬁ%ﬁé@@ ?f\%slcﬂmz"g‘?%'ggta ‘Fqlgse
(conpar ed ! 2REMINHA F 13048Mpl & 2ihmmicThe/2ame BusRESSION @5 INBXATBRIE 4] wap

uni form y spraydrcorstadpo kg .of Steatiteady the fotm okningsshavimg di\end6s of 8 mhiox Gerosi t was

found in the rﬁmtandidzi@d:mﬂc@wmélga-ob%éathatsbm RKpIRitien as Ma#4240 BASF
Akt'en%SGd*a?ffglé‘ﬁt 20030624 10 PF 0000054927 Coating of the catal yst support
out

was carrie as described in exanple 4, but the outer wall of the
central tube 27 and the struts 32 were not coated with Teflon. After coating
had been chb® esyltpahow Haf theeactive campesition wasgl gepliedynifornly ity the HPRAEr was 5
found on t ke @yerthiokaess was notengre thareabouti HR0 nmnth addition] amt1® to288nbyeneous
| ayers on whight sfadradbdaabietiyistere Gsungar at i ve exanple 6 10 Coating of the
catal ygg support was carried out as described in exanple 4, but a guide
ring having LAt ernal diameter of 500 nm and a height H2 of 205 nm was
i nstall ed _%_i@p___% mm H3 = 130 nm L = 92.5 nm). The sane suspension as in
exanpl e 4 was sprayed onto 150 kg of steatite in the formof rings having
di mensi onsCeating ghine cagalyhl support was gatied vubas desrsbed it el 41 the bt ai ned
had t he saguide dngbad aninterms! diameter of 530 mm and a height H2 of 260 mm
25 (H1 =40 mm, H3 = 100 mm, L = 107.5 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.

30 The results how that the active composition was applied uniformly to the support. The
layer thickness was 100-200 um. In addition, no deposit was found in the fluidized-bed
apparatus.

Example 8 (single-layer catalyst on conventional support rings for the synthesis of
35 maleic anhydride)

6.1 m® of isobutanol was placed in a stirred 8 m® steel/enamel vessel which was
provided with buffers and could be heated externally by means of pressure water and
had been made inert with nitrogen. After starting up the three-stage impeller stirrer, the

40  isobutanol was heated to 90°C under reflux. At this temperature, the addition of 736 kg
of vanadium pentoxide via the screw conveyor was commenced. After about 2/3 of the
desired amount of vanadium pentoxide had been added after about 20 minutes,
pumping in of 900 kg of 105% strength phosphoric aid was commenced while addition
of vanadium pentoxide continued. To clean the pump, a further 0.2 m® of isobutanol

M/44240



15 exanpl e resul ow that th conposi tion t lied
uni formy pé;s[FHngSP{I aI%'he | ayer t%{)@%ﬁ%s was not mre‘xgﬁgﬂ&?ﬂgﬁf 100
m In addition, from10 to 20% by weight of abraded material were found. 20
Exanple 7 Coating of the catal yst suppo§f4 was carried out as described in
exanple 4, but the guide ring _had an internal dianmeter of 530 nm and a

hei ght H2 WEreRMMpRM Bt thevessek hefeaglipnixigre was subsequentysheaigd topbeut ane
suspensi on10&-108° Cepredeplreflux anddeft wnsies jrmsesanditiarsofok 4 bburst Exe hote in the form
of rings hevspegsidhwassubsequehtiBdmimed iftorpressuramiteawhich hadlpretioesig oaéed

catal yst Omaaé s \bﬂdnﬁrhgeﬁérﬁ@heﬁ@drﬁﬁﬁﬁﬁrhﬁﬁh Was EdlRbd bt SaboRt footc a3@ alhe

resul t sz ho {

support5 ﬁ' 9%%%@3@%? R?Dfﬂ{érggkéjwaggdury OSJIE) ut was
found in t Relf 71 bW byerssig it araa iteeonipuaiy gyl siiying By gpeansst on
convent i ongéfa %mwviocamg@mbw @?rﬁehej,g*ﬁtcﬁé'ﬁl@ asfustert After blwandheée )d6.1 nB
of 1 sobut awat haatedpd abaut 156°Gasd therfitdr ®asr8vaduatEd toaapressure o6 €5 kRdabh was

provi ded w150 .ﬁb&rfa% DHAAg Wl lcdrrRE die R £ rbsRitFEBR thdol R¥niERRES< 2% B essure
wat er d wgﬁﬂtﬁ’ﬁ H@t?@ath@?trﬂr? gcﬂ,onltrogen After starting up the

t hr ee- st age "rPnpel rrr | sobut anol was heated to 90C under
reflux. At this terrperat ure, the addition of 736 kg of vanadi um pentoxi de
via the scibeddehpeydar wassubseausnty Heatad inair fgs @ houps 19 aootating tulbpRaving anpunt
of vanadi uanigrgti of6.den, lEadnteerahdiacheést 0h019am aab internAbheticasité®, spepdipi ng i n of

900, 59 of m&anwmba WRAEP A I ThedodvdéRwas mwé rmatuhgemd@'t bir&8 of of
vanadl

s obut ol SRf § AR IRk M The d8e GiaEaBpnPh. g@%ﬂgg‘; W= fh§88§8§§§§ ver e
purped 1t S7OfRAS gbne MebsiiiT decty o e o TR o
about  1003898c34R e3P dr POK 340 &- Allet canfipe to foravtempsFRivRe BSVR@r 14 hours.
The hot su@pemr was indisnately gbepdovith 1% dy aveighd of araphite pndegsrup@ctecﬂ intaerollahi ch
had previ ogsrhiyadiereThe fimekchavivey 4 parititle sivetdf et @anih theabatbasted rhatetialat i on was
carri egg oUjyerd s@\ﬁé@f-ﬁut %Qgﬁ@ﬁﬁtk@nté e &ﬁﬁbﬁcﬁoﬁ‘ BRIRs. Mhefl ddak R maferisihavihgO- 35

MPa abs. 0 paSS|ng

ni trogen af%ggbg %Eagtéﬂ Bomt' nuaH{ wé@n QU% ryﬁﬁé %ﬁg%ﬁm%d a
central ly RS BQ"W? 108 %S'Vﬁﬁt B'bh%UH aiinders fg %rPaIbI owi ng dry,
the solid diameterecheight xsligmetat ofthe ceniral holakhaving @ﬂatmécwar@a@w%émrwﬂa
pressure obf TbNkRaobta thé tedhinet amonbbgf. caldiyst preonesor.caanurnber af batches wereesi dual
| sobut ggol pereasft of < 2% by 10 weight in the dried catalyst precursor. The

dried powder was subsequently treated in air for 2 hours in a rotating tube
havi ng

About 2.7 metric tons of the 5 x 3 x 2.5 mm hollow cylinders obtained were conveyed
continuously in a bed height of 9-10 cm on a gas-permeable conveyor belt through a
belt calcination apparatus comprising two identical belt calcination units connected in

30 series and having a fotal of 8 calcination zones. The first 1.4 metric tons were used for
setting the operating parameters of the belt calcination apparatus at the beginning.
Since they did not constitute uniform material, they are not considered further in the
following.

35 The belt calcination apparatus was operated at atmospheric pressure. Between the
calcination zones 4 and 5, there was an encapsulated transition zone. Each of the 8
calcination zones were provided with a fan to generate gas circulation. Each of the 8
calcination zones was supplied with the desired amount of the desired fresh gas. To
obtain the desired atmospheric pressure, an appropriate amount of gas was

40 discharged. The volume of the gas circulated per unit time in each calcination zone
was greater than the volume of the gas fed in or discharged per unit time. Between
each two successive calcination zones there was in each case a dividing wall, which
was open in the region of the stream of catalyst precursor, in order to reduce exchange
of gas. The length of each calcination zone was 1.45 m. The speed of the conveyor
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a length of 6.5 m an internal dianeter of 0.9 mand internal helices. The

speed of td, Q! t be was 0.4 he powder was i e
rotating t%ﬁ%éé}k?'gngéa?eeﬂgpggﬁ 60 kg/ h.2q£ﬁj'§6alzr flowinto tﬁmggwloo
nB/ h. The tenperature of the five equal- |ength heating zones neasured

directly on the outside of the rotatingzt ube were 250C, 300C, 340C, 340C

and 340C. After coolln% roomt enperat ure, theé}}]/PO precur sor was
b aghi

i nti mat el P& WRRSEVPP AS 3vejap Greirest regidspes e RN n a rol | er
conpact or . Caitation zege. HAg; 'F@V'ﬁuﬁdﬂﬂﬁiﬂ\f@res‘i’&eéa’éﬂ ag shogn Mrﬁable t:he conpacted
material 20 were sieved out and fed back into the conpaction process. The

coarse MatRibidl: Padineters for Bpératish 6f thb BRIt @bIchatid®dppliratigs m xed with a
furtherg 2% by wei ght of graphlte and tableted in a tableti ng rrachl ne to

give 5 X X275 mhottow |e| nder-s—{externat di IHI]L )\Tl‘l aret er

of the ceH qn?‘l hgla\ havi ng LHB anrrnrncc /g ; ﬁrﬁﬁhgﬂs}j

ToOoT Y

obt ai n thﬁal@ﬂaﬁqu@nﬁrﬂnunt Heatinglo,250° @recurSQL alNanber of batches wer e
25 procesp@slcinwutond.27 et [Held at2s06¢ the 5 x 3 x PAB nm hol | ow cyli ndefs

obt ai ned VegensRhRReS cont ngpé{sjmod;n a bed hei ghfppf 9-10 cmon a
gas-perne @E“&U IVE(%OF DEI L H@a _10@6|L Tatcrna I(E)II appar atus—Ttonpri$i ng

two ident | £ €cH-et . S W..nect ed—+n—3 eres—anRd—havi-ng—a

total of HITARSIHOMZANEOn zoned Cooling 101300fC1 4 meiric RS were used for
setting t (@alcipaticat zang Soar angHeatingfo 4258Cbel t cal ci nallj on appar atus at t hg
begi nni ng} caisihdsh Zdpe¥% di d NefeicamPbr¢ ut e uni f or m npgRi@Vapdriigy) are not
cons der CTCABhARST 2.7 e TREIPH S0 e DoT TR LGN par arus Jes
operated C—atHpSpher1+—Cc—pPres —Betreen—tne—caretRatto ores—4—ant——>5
there MSW@E&—&J&Q&MWOLMMM]ES
were provided wwth a fan to generate gas circul ation. Each of the 8

cal ci nat i dn thisway, a!mjtsmpﬂéthed)nsidﬂﬁnfsh@d datalysesleremodicedicohiiruodsigi Aed fresh
gas. To oRpaisBniatie ARS @é&n@ﬁl@ﬁﬁﬂ%ﬂtﬁyﬁrﬁa%ﬁ followin tg%i&PJ:Op“ ate amount of
gas was 40 d gﬁg%&%q %fy,‘gl\}é dlB{"\n §. gas G {£ul af’ed per unit tine in

eachclcma aft’t he vQLume of the gas fed in or
di scha ged 'BE‘}"" Bﬁl tsuﬁ?‘ff'eare% WVCE each two s%@cesm ve cal ci nation zones

there was ||ﬁt9é%i@ﬁm@éﬁ§é'V95H¢WtH|(lF@3lNall whi ch94Ws open in the region of the
stream of catal yst precursor, in order to reduce exchange of gas. The

| ength of &Qﬁ@tﬂ@hé@ﬁre&@:&@r%@ ddrdiRedwitd B ISdTRe@bnREd WaterCome gystr
M 44240 BAR &gﬂéh ?eo%%%?tﬂl@s ;Ja@.giaﬁ g%%ﬁégn W;Lt was set

AR

05 o e R <o LA e 3
Tabl e 1: Fipmaier ef 30 Mt arghé Palls hayingra digmetarnof 28 mm). 38090 PalypRYIAcgtate
ZoneTenperdisparson éémn:gm disperdion LL8550, solids content 50%) were then added. The

mixture was milled for a further 30 minutes. The suspension was transferred to a glass
vessel and made up to about 7.5 1.
20
150 kg of supports (steatite rings from Aluminagres having the geometry 3.7 mm x
2.7 mm x 2.05 mm) (externa! diameter x height x internal diameter) were placed in a
fluidized-bed apparatus as shown in figure 1 having a guide ring which had an internal
diameter of 500 mm and a height 205 mm. Over a period 3 hours, the suspension was
25 sprayed onto the support rings and dried. The proportion of active composition was
49.4% by weight (determined by burning off the organic compounds at 400°C in air).

U

The outer wall of the central tube (27) below the deflection shield (29) down to the
bottom edge of the guide ring and also the struts (32) are coated with Teflon
30 (thickness: 5 mm) (as in example 1).

Operating parameters:
Temperature of inflowing air 109°C
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Calcinatio 1Heat i to 250CAI r | cination zone 2Hel d '

Cal ci nat i oﬁ@%nrékweaeﬁ%%m r Cal gﬁﬂﬁ#&%ﬁ zone 4Heat i ngp'?hoé%?
Transition zoneCooling to 200CAir Cal ci nati on zone 5Heating to 425CN2

Cal ci nation zone 6Hel d at 425CN2/ H20O vapgr 1:1 Cal cination zone 7Hel d at
425CN2/ H2O_vapor (1 -. 1) Calcination_zone 8Cooling to roomtenperatureN2 In
this way, AaBoOReraiurg ohgyifpwinggits of ©frffshed catal yst were produced

cont i nuousFyged rate pkguspersionit i ve averZadfekganpl e of this catal yst had the
fol | ow ng daffieiv: * nmean oxi dation st #080e#/H he vanadi um (Vox):4.15 * mean BET
surface area (n2/g):25 * lateral conpressive strength (LCS):9.4 N 150 kg of

the calcin ] e L.ONi 7€ 30.6 g of
nol ybdenu %g%§iﬁgé%%ﬁﬁal§h%%%% égrglgééiﬁtgh ?%s?g&;)slféé ugﬁél?rg%fo &ﬁ\gﬁgﬁé%sénsi on was
15 hilled GOERPERICKRSSYS HaDI75Hm apdisharicgeRsoiS oy Bedngsdp dodlende mm 5

bal | s havi Agpesit wasfaeidin tbe fladizadbad @ppanetisiof ondhe pytenwal! ahteesentsa! tase m) .
300 g of pottheistyts, acetate di spersion (Vinnapas di spersion LL8550, solids
content 50% were then added. The mxture was mlled for a further 30

m nutes. The suspension was transferred to a glass vessel and nmade up to
about 7.51. 20 150 kg of supports (steatite rings from Al um nagres having
the geonetry 3.7 mmx 2.7 mmx 2.05 mm) (external dianeter 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 dianmeter of 500 mm and a
hei ght 205 nm Over a period 3 hours, the suspension was 25 sprayed onto the
support rings and dried. The proportion of active conposition was 49.4% by
wei ght (determ ned by burning off the organi c conpounds at 400C in air), The
outer wall of the central tube (27) below the deflection shield (29) down to
the bottom edge of the guide ring and also the struts (32) are coated with
Teflon 30 (thickness: 5 mm (as in exanple 1). Operating paraneters:
Tenperature of inflowing air 109C M 44240 BASF Akti engesel | schaft20030624PF
0000054927 13 Tenperature of outflow ng air:66C Feed rate of suspension:
2.25 kg I mn
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Air flow 6000 n8/h The results show that the active conposition was applied
uni formy supports.,  The |ayer s is 600-750 '
honogeneou?g(?kh%ﬂée eﬁﬁ@?”ﬁ? addi tion, tzﬁgg&%%posm was fourﬁﬁﬁ%ﬁz?

fl ui di zed- bed apparatus or on the outer wall of the central tube 5 or the
struts. M 44240 BASF Aktiengesell schaft 20030624 5 W claim PF 0000054927
1- An appawvaidisinfor m xi ng, drying and coating pul verul ent, granular or
shaped |oose material in a fluidized bed, which conprises a container (10)

oo oo SRS B Bt 000 )

bei ng provided I central tube

(27) for int rol?ﬁé? H&t%(}gzﬁ‘sa @F'{“ﬁd entering the container in

an uppe? region (12) of @Kkenigkst ﬁluohéq*aemmoéawﬁaeﬂ@semte@@ew@h ally

axi al | y downwabaowiiliketdeprassiohd il ficaeingl@pvided inopemien cegiort (3} bithd epntager on (17),

an essentially% sopnul ar defl ection shi eI d (29) which is fixed to the central
e

tube (27) in the upper reghat (k) o?f fol RoBAbaLBSE ibfihe Bnifi gg%r' ng (31)

which is |locate ner

surr ounds ¢ ho. BERKNGIacaR e ERLe 9 {12 Gh g ORIV (D80T s ance
(L) folOpart o?sﬁeﬂﬂa'lyeﬂi‘@"bid§W“Wﬁ§tméh€F pendainei(d ) arfl ermng '§tqt5Prred bet ween
the wall of tHepressiora(tier (10) at the upper edge (22) of the depr essi on and
the lower end (33) of t&heegssntallyanmdiar défledivn shieke (Z0)WhPEBiRgd foXhe 1S

formed betweencgdigy lﬂ,@ bm;,ltﬁglugw% dflorf % chﬂ@m‘ép edge (35) of t he

guide ring (31), and 2 [

cont ai ?er(lo) wher e Qﬂ %cg x%%'ct tfggeggﬁﬁ &we{ %‘? €at | east
partly ?)row defPripingr dR) a ﬁ‘éTE‘?”(S‘FIS rAbtues &2 1) sgserdis) Iy C‘? RHicabpataat us as
clai med in cl afligtance ndercpait ofiits Iejmtl‘esottmtaﬂost wn@ngéﬁlﬂ)naﬂoma@bemn@m) i s
provided wth waitotitieesntamer ¢t thg uppat edge (28)f theldepretsion aad ttecibiven

shield (29). 3en${33€8¥’@1@@ﬁh@rﬂ@ @hpa rm%jséébn@'d%bﬁhé (98) @fon\f\{eérb@tvliéetnhﬁe gui de

ring (31) is fh%‘i‘%@% fs %m rtﬂ%ﬂ% @ (32) whi ch
ded "l 43 @g‘gfa t

ol ai med0in any of ol ai romesNE ) Kynliad ﬁhmﬁﬁéf)a rweftﬂ’éi‘ der L ection

shiel d (29) anwhesein the outesiwal ofiiiel cepirak tybe (R7) ifeatieary Padly prawidedwidvadied  wit h

t he adhesi on- r aghesiongredocing noatingd$s). 35

2.  An apparatus as claimed in claim 1, wherein the outer wall of the central tube
25 (27) is provided with the adhesion-reducing coating (38) below the deflection
shield (29).

3.  An apparatus as claimed in claim 1 or 2, wherein the guide ring (31) is fixed to
the central tube (27) by means of struts (32) which are provided with the
30 adhesion-reducing coating (38).

4.  An apparatus as claimed in any of claims 1 to 3, wherein the underside of the
deflection shield (29) and/or the inside wall of the guide ring (31) are provided
with the adhesion-reducing coating (38).
35
5.  An apparatus as claimed in any of claims 1 to 4, wherein the adhesion-reducing
coating (38} is a polymer of a fluorinated, preferably perfluorinated, ethylenicaliy
unsaturated hydrocarbon.

40 6. An apparatus as claimed in claim 5, wherein the adhesion-reducing coating {(38)
is a fluoropolymer such as polytetrafluoroethylene.

7.  An apparatus as claimed in any of claims 1 to 6, wherein the distance (L)
between the wall of the central tube (27} and the wali of the guide ring (27) is
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5. An apparatus as claimed in any of claims | to 4, wherein the

adhesi on- r B8gEi Mfiengeselisehaftss) is a p8PYRRER4of a f1 uor i natPFi000A08492Tap) v
perfluorinated, ethylenically unsaturated hydrocarbon. 40 6. An apparatus
as claimed in cI aimb5, wherein the adhesi on-reducing coating (38) 1is a

fJ uoropol yner such as pol ytetrafl uoroethylene. 7. An apparatus as clained in
any of cl ai ns greater hanthe ppemheipiet (Hi3s obthe drst openibg{3den the wal | of the
central tube (27) and the wall of the guide ring (27) is M 44240 BASF

At st | <o ROA0E huAeBiE RS UG 1107, GRBR Tk of e 1115
openi ng (34) %{@ r? Q044 hSeert lfH?;Bﬁﬁ é#ﬁitﬂ?w%h? g;dlcﬂa |s%€s( 27)
(0]

to 7, ere
and t he® wal I Jﬁ%é‘am (P 3)1}”% %rapléf %Ss\gﬁ?%aﬂ iR er (Dn),
pref erably | eseeflegtion shigld (e di aneter (DA), of the def I ectl on shield (29).

9. An apparatus as clained in claim7 or 8 wherein the distance (L) is

greater whgn AR@ ﬁaraﬁk%rs'cﬁdnméamcl’éiﬂw Bes. veI8ih the Hﬁfhﬂcéf(@lé Sreaftvheh0 10.

An appar at us a,go '#28)?%]\){ a%&lr%rﬂ@n IOI"]:SqSE% OIerel n t'he“hei ght (H2) of
e ir

t he de rlng rom one to two thirds of the
di stan I-& between the upper edge (22) of the depression é_ﬂ?) and the
central axi®& (Amppparatusias ciaynedinmany. of thins 1 tas, whergmdthadeight giiofthe i n any
of «clainms 1 togui@e rimd(31¢isnin thecratga fretresneothird teetwothirdeof tha distathite (Hpr r esponds
essential |y topdikbn iHeupper8®iec2296f thl AepRa5iBh 7). an?i:%he CeritR BRY (9f) gpr oduci ng
supported cat a{hg%%)ﬁtaﬁgpl ch conprises fluidizing the 20 catal yst supports in
an ap\?\ﬁat us as clarnmed in any of claims 1 -11 and coating them by spraying
h a cat al yst-contai ni ng, suspensi on. M 44240

An apparatus as claimed in any of claims 1 to 10, wherein the diameter of the

guide ring (31) corresponds essentially to half the diameter of the container.

t hem

12. A method of producing supported catalysts, which comprises fluidizing the
20 catalyst supports in an apparatus as claimed in any of claims 1 — 11 and coating
them by spraying them with a catalyst-containing suspension.
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