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PF 0000055662 1 Multimetal oxide conprising silver,
RR0A00O0OSS66Rd an el enent of the phosphorus group and
the use thereof Description 5 The invention relates
to a nultinetal oxide conprising silver, vanadi um and
an elenment of the phosphorus1group, to its use for

MGRRRE BLIdE cBFRHShY Siiver aMagidnedngsarbelb@ent dT@hd)pisosphorus group
€ JRakfdals Oxidation of aromatic hydrocarbons, to

the thus obtained precatalysts and to a process for
lsrep'ar.i ng the nultinmetal oxide or the catalysts. 10 As
@SaRelPN known, a nultitude of al dehydes, carboxylic

aci ds and/ or carboxylic anhy- drides is prepared
Thedingéntioalrélytels\to bmaultrattal ytide coasrigiitasiven xankadiuro@ndfan element
Gt F\éé"phbb(ﬁrﬁoupﬁ,% ROOSe foF pRpARnd BrRE8AE/ststand d&kalts for the gas
@ﬁ%%gﬂ@%nwﬁl J}ﬁaticttﬂz]d Poong,utroQH@t %’oégﬁ‘he%'prtecatalysts and

ARSIy 0B8R P PREIE B S5° EAGUARI ng on t he

starting material, for exanple, benzal dehyde, benzoic
Az isdyellimiownca matthydlr ofdedehytes slaroxgisrgoittsi ang/or carboxylic anhy-
driviep s prebaedandudtrialle be e deadlitic gas shaspykidatd éftarematic hydro-
DY JUR as PenfreObLhE oRBLEIdre, ARSIHARAESE, tdiGerid)dEredBd1,2,4,5-
t@trg?n)éfhgfbgn%ne o@ikﬁlﬁ@iﬁ‘ﬁx?f&’&?%’aﬁﬁ%% é}ér%gB/ tggesblg{oq’é reactors.
X4 a l;w mlj tmetes't ﬁorI -ng nPt grrlm 'bode PeRzaid aéd Smaleic
Gerening.athe sfangmatenal 1o eremHE: Benaplihio Pepiug abf maleic
aphydede. hthalic aphdiRde Heerhthalic acide tereghthglic|agids pyrgmellitic anhydride
waticdtipistacid’e ovdirgel 27 158 end\@ DixiL8s 387 mairtulai@xygen-containing
ggzpioreaample diEaid 42334138 ntatarianty Benoxdizeéd ane pagsedthrdugh a mul-

fladeCoftDB&s dibiSosRE BS 8 Méackiih WhRthitREreG£8 BEH BEatTHAS: bAB talalyst.
oxi des conprising silver oxide and vanadi um oxi de,

d | f e in at al f artial .

Bl o, e onBiat ?ﬁ%ﬁsﬁ%ﬂﬂsaﬁ?-’?fﬁg%@ii Poggayter
RitritxAate Braorihe Restest gPliedionesgliBR MHMPIR! Qupps erbRising silver
xideparsl vanediuoT oxides lang el ysserfor priepanptheatalysti fspe aartial oxidation
fidroreatioviayaiagtadsone X Tleke cdtnlgticatig activEhmonptiteprats af thercatalytically active
ddmpbsltioR e SudncatdPsie aROR NNk fowrPAs $iRer-aHadiurkballe bronzes.

59300 s 80U SRR D i AURLATRAR: ko o
Sstrep ik Ve ros sl ek i BReBd i asolipn P dsiver com-
RAsiRERaE, I apRIOPAIRH fUeEr somaenens sidaweuer. tae fARdling of solid suspen-
siends iuneebinied in industrial pibcgsses siwedhe suspessiphetend to inhomogenei-
tieg stoaseglinogrsationndd thieosdliahemekage oBpiptlines antd @umps and the like.
sedi mentation of the solid, to bl ockage of pipelines
IR PITERS oA ptngs%nk lnb@ntion.'té Fi &R r%%&il;f’ébt iF?ble ltimetal

§ sefnf I nvent 0, provi noveb readi 'y .o Sl ngbﬂ e
RS R EPar GGty I U el Gidatiog oF grometis BydTpggibons. The
qalystavhiskicaabedreraredromdne mukifatalxidss ssouldihgve similar or bet-
temactivifies andkelettivites then {heaptalysts prepanettaecondingitottegprior art.
oxi des should have simlar or bet 35 ter activities
A i £Ghé Wvght?o% A A% &&i@eﬁ%&%@ﬁrﬁ%r es of the general
faﬁ\‘c}gr ng to the prior art. ccording to the
PRt on, the object is achieved by nultinmetal oxides
of the general formula (1), 40

AgacQpMcV41204 - € H,O (),
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Aga- - QMcV120d e O (1), where
PFlobbt)dDBHGIslzlIIIIIIIIIIIIIIIIIIIIIIIIIIII 45 *159159*
X 1111112122 ¢ 0 1Y ' 1211212121171212112111211211
*000002* .PF 0000055662 2 a has a value from3 to 10,
Qis an element selected fromP, As, Sb and/or Bi, 5
) hagaga\oglu@qrofn{gpm@@Z to 3, Mis a netal selected
fromLi, Na, Rb, Cs, T, |vg Ca Sr, Ba, Cu, Zn,
I\/h Nb, W Ta
G &rémﬁremfaﬁ Soco b 5B b 10 Y ]
proviso that (a-c) > 0.1, d is a nunber which is
det ehas aerdlubyrthZ\laBency and frequency of the
elements in the formula (1) other than oxygen, and 15

R hag Amedl) H@IeEtEQ%Q\ LloNg(‘k R’W'c“shﬂ MQOC%SSPtBa' Budzn, Cd, Pb, Cr,
cr yskal Aﬁ%gu&gg\qe g%/&a'%om ffractogramis
IeCtlons a

character- i ze 1 east 5,

preferably at Ieast 7 especially at |east 9,

¢ nt ehas anale figpne tmwmethe@fcwort%atrm) 207113 5. 52,

5.14; 3.57; 3.25; 2.83; 2.79; 2.73; 2.23 and 1.71 20 A

d 0. s AdmbdgHictois feirdited, bytthe valemEleind¥récigncy of the elements in

di ff LAciREL@M) othet BAMAS4/644 2Rd by re- flections at all
of the |nterplanar spacings specified. In the present

application, the X-ray reflections are specified in

®he *’%?ﬁw"@'l‘"etfrﬁg‘(”ﬂ%c?pl a- nar spacings d[A] which are

i ndependent of the wavel ength of the X-radiation used

whidh i2fresem irbe cryatat stratterd whosenppivder X{raediffiastogearg lisscharacter-

umsweﬁ@cmhsrman@a@tfs iphefeBbROY @UAL dspaciallynatgesst Onterplanar
gwé%eteé ){roﬂyddlﬂi %Cézg@rﬁnb%& 96 » BYEN¥9,£73; 223 and 1.71

A‘Z%Pect. el e e Al Rarpenrator e

&FCP° hg inter ?“Ttﬁqf’ac”ﬂgszsa%c'“f 6 2 5.5219.3 3

51443.7 4357330 53.2573.4 6 2.8364.1 71

[P.tHQ pregent #pplicat@ngthe K-rag reflexgorssiarg specified in the form of the interpla-

nar spacings d[A] which are independent of the wavelength of the X-radiation used and

.can be calculated from the reflection angle measured by means of the Bragg equation.

In general, the powder X-ray diffractogram of the inventive multimetal oxide has the 10
characteristic reflections listed in Table 1.

Table 1
Reflections d (£ 0.04) It

[A] [%]
1 7.13 18.6
2 5.52 19.3
3 514 437
4 3.57 33.0
5 3.25 73.4
6 2.83 64.1
7 2.79 100
8 2.73 85.1
9 2.23 314
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PF 0000055662 3 10 1.71 46.4 Depending on the degree

PF 000§905586Ri nity and the texture of the resulting

crystals of the nmultinmetal oxide, there may be

weakeni ng of the intensity of the reflections in the

pow der X-ray diffractogram whi ch may occur to such

an ext ent10t hat i ndijvi dual refiections|of 5 rel atsiavel y
weak—ntenstty—can—no Iunger be—detected—n—thepowdet
X-ray diffractogram Individual reflections of

Pepending=91y theeiegreerefcngitalinirapd thretestuir af the regdingicrystals of the
mkimetd| @midesihere may be weakéting phive értensity e the reflections in the pow-
gérfX-FacdiPacRptaiwhike nidy 6dctlio sich laBasienbthapingfviilablelections of

@iatlvlal ?gak?ntiell%if er:aHr %flgﬁ%%kf’lbg dRlectRBf thelp &V&r"@r%é diffractogram.

@8% 3? Xctgﬂglp cetléet"vgge eak |r9t%'p€ﬂer{1£a¥ t%%?eq%[e%e aE? |l1t or}he inten-
$hyate i t POWEEX %I W&E’gfﬁm TeyAe alteged Af (688t 3 cﬂﬁ%feiaﬁ"y at
lepst 7p@me pre,f(erlaagv afllefabt Qend groahprieterably phal barefstiensdisted in
Tablé il mebqliatelyxhdmctesize a radtoedaoxdde of tha fartmeild (hv &hé pasence of

Anth R ctivmklin tHel pwder RLrah dRfracidgthmi ik Yhdidatioh that a multimetal
Se4d ISQNEQ&J?E AR With @lrﬁJé Mrﬁgnd ha ng‘?'tl&fgrl tﬁ@" r%ﬂgllmlty

I nventive tlneta OXI In a

characterlstlc refl ecti ons reproduced above,

i Fra&ieqViqent IodBpsottdledss thanare gk ine inyepfivg E‘é"“ﬁ’fet%'r?é'des “in addi-

tianverthe oharacteristiceefigctions crpsodrces abevee mayrhaye &irhen eeflections.

[dorgoeerm dsxtutea\of treddveritioa alultinedtblenddesvath dBoerttrystalline esnpounds

rwefvetmlti@m!artrbﬂ@inahs @uﬁwuéésl &tg;bemummﬁ dkidie Mth otrtmvehr crystalline
[

EHRRME o g]m %@p@r@@@@r e a J m{e;hgﬂ ey suor

AR '%1? g ol I @%pfefpaﬁ'ig i) Hides oy poom-

Rilesenverene '8¢ m?f%{fa ¥ pegesy %\ Fem Hﬁp‘n’fﬁ'@ér ials or

result frominpurities. 20 In the nultinmetal oxide of

lnHiee foitimetal oxide, of tireeforraniad ) the aapateé e madfenablydmsa vedbaitsom 5 to

§ sadmierd prefétalbinGrorng.8 t 7 &f ThébhiMe bf BEVGriablé ® i pleferdBlg from 0.5

wal ygn@ﬁwo?@ﬁre‘?’éf’ébl *Prlo% ®sits 1Rr ¢h&UARs ¥t theQa}NSbie ¢ |§ Breferably less

tﬂgr i argg]F(?s H‘tro?g Slre?eq Q{lr fl)rg t%)sé)%mta%{ %re%rrf-mﬁ Cf\‘{f?e Vgrla%le 5 HSS a value

‘ﬁ oy é%?y'?‘”@ thq Yariag eshrRsNgvPYe Br ef erred t hat t he
variable a has a value 25 of from5 to 9 and the
Iviar veayp barticulhdys pricferedad imodimertna day evglupdmom &td arb g value from

ms%egraeﬂcetn’qulug@t a has a value from5 to 9, b a
value from 0.5 to 1.5 and ¢ the value 0. 30 In the

f articul ar he el ement P. The
Hg?egfj %r{ )t (Rg F’o?aﬁ{}?"g r(thg eleg" in particul ar sel ected
fromNa, K Rb, TI, Au, Cu, Ce, M; Mis especially

The oetalM.in 35 OBUBET issipe;@irtfdutar seletted &roar Ma, K. iadiliret Cu, Ce,
Meaardesr@ciaty DeNréfh. 131, which is based on the

" Recormendatl ons 1984" of | UPAC International Union of

,-5% QeQFla n?nea?&rre?ﬁ a(:gc?rﬁ;ﬁgé%”q‘ é‘ﬂg/ wl%l?@ based on
tB%\rReCtOi ap e B - (PGl UBS L AT 3 bepfed Chem-
igtey ¢see Surer/Appl. ANeThS7i BARHOBER, IAgEneratt mbregipaddnag dn par-
tipukap &oed fon Qant/g candarspbyialy fesrodess 80 mahi ch (i) an

aqueous solution of at |east one water-sol uble

ﬂ%ﬂﬁ%ﬂﬁ% ﬁﬁméigldoﬁo%sgrgbre%gfe%dih p%ﬂ%ular by a process in which

(i an aqueous solution of at least one water-soluble vanadium compound is pre-
pared; and
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PF 0000055662 4 (ii) the solution of the vanadi um
PPOPO00BE662 conbi ned with a solution of a silver salt
and a source of the element Q and also, if

appropriate, a source of the metal M 5 Depending

upon the desired chem cal conflosition of the

Q“y' t {HERdoRltioR 6k B2 \ﬁéfna&t]ﬁ] ddhpountllifdcdrhbined With & sBILBBRbES silver

andr Eg\%ﬁc{]% s&?r?g F eﬁégﬁ?‘ﬂ@%rﬁb%%sgg!’f Sék%gngt'éog]agurcg of the metal

silv salt and source of the elenent Q and also, if
appropriate, the source of the netal M The inventive
Peperidiret @ondRé desiiesi abbtrédah eampositianosfpihe mubiimeddl oxide of the for-
MaRCH)| 0’ préfarbls 8f udactiBg eigete) tHe amyangdirigimgd@mpaunasd ¢ of the
RFAulan)) péfrv'éhgélbrﬂrcoﬂfébﬁgﬁf@%@ts%ﬁ an MBURENPhe element Q and also, if

%%Dcavana%a%e W%ﬂ}@q%bﬁ@ﬂ?%g% analv%e’ is obtained on

'%8nd t he dodecavanadat es having the
[V12G32] 4- anion, where Me' in each case is one
deafolwedtemsolgze ivamadaqnlicvmbemds dreiin partidiBaranphayanadates
@Mé%QaJvo4or&ﬁ\ainau§xes QVle'IVIDY), Uneth ehadbtes IREMO)  detatdiadates
dad' gy, ?@ FaRfe, HEValLY ah@@d@d’&é@éna@%@h\éﬁg the
]W% %‘B va%r%tMS .ﬁ’é‘é‘&nd 204 %?E‘é’%gg &t et g, for ex-

limelel & OrgarRmen. Bt & AR Lﬁﬂ v oxe.
@@Wﬁ&@(@saﬂﬁé@f (HHsXY G3eSuh wWhigegolyhlevanedipmEormeynds ang commer-
cigtyuaitaplagecdrsbe @taifikeg by odanting V.0f withelksii metat hgdrokides. Solu-
ey aksdifh epmbednds m#akied belobtaivt I8 redittire IO withgatiding agents.
sol vent, such as al cohols, e.g. nethanol, polyols,

‘Fhe%ol rﬂyéf S lsly Qtjma)p Féohﬁrvxrc‘a‘ter o advdt P%ts%fﬂ)?e organic
K fio :gp E Sy %E?ég‘é o

EE. syEh BhaICLOpSnE. MetAEol A, o SR SITGS. o polvethers,
$8 ethvrens gyl ¢'V@FthP&hPEatPéefeEﬁﬂce it given {9 yaing Watepas Kiesoavent.
The siver stithesied isprieferhlely silvev eitragealbusit isdikgwisielpgesible to use other
shddlativer Sallsy ely Jiesrcdtetit@tsiivarpesitiorate drisilagrifideride?5 The
el ement or elenents Qfromthe group P, As, Sb and/or

ﬁ{ SBHhe Bte r&h er;tg o?mq}ta‘rg-:-grto?}ff Rg%t%n(?lgr Ql)gn §e $ed in elemen-

3 pee
AT Se Bt o ok e GHAT o By ST s 1) tarTh of their
W%P@ﬂmundﬁdmgmrefamhethemrwweordawaﬁém%er solubje,com-
paantls . Cdra papicelbeprefecencenamong theseisi givei to émtheonerganibevater-
dondyigdrhSouiidis B p3RicaRI tY kdliofprRLAtammdniar $alts Wndlespecially
tB %eﬁ\kﬁé@lréllz@@toff‘lfreérégldémﬁbé‘ Blepddnts r@afPREMHRbhFiC acid, ar-

§e8 1 acxcgl '%1? rgoglﬁ gglgh@}e amm8n|8maha/dgo e%Hhés%%g%a rgg‘tneaﬂéés antl
ERISS AG DHBIAG Y dngA) R BHBIOaSh PapsDbalepearsenatss, an-
tineriatesantiisnutaates bV epanisuiss preferénehis aivadpusimgtphpsphorus
el ke amsitatiresartieulsein alteeformatfi phdspmoriated, gidphorous acid,
PRESPAbRS:s avi@rmawdm&#hwro é@;fh%rssms énSmghMﬁerlt‘inrogen-

ﬂ%’ pﬁatggpﬁp&%ﬁwpﬁc g’%er%' ggfe % %m%cﬁr@ﬂ%& drdﬁ phosPhate or

aci
FB O”Crﬂﬁ?o?ﬂ?o‘éeﬁhsﬂﬁf?”&éﬁd’ Yum
hydr ogenphosphat e, ammoni um di hydr ogen phosphat e or
Whersghey are atst @sed, thesyaés oaiheynets! @mponeotM selected are generally
tHodBy Whiel aRPENSHM i tRe @bIvetNeeR i iakticarir thealsterelible salts, for
SRR HrbMoRfeP BABBRARALS, AGtdles and nitrates, in particular acetates and

nitrates, of the metal component M in question.



10

15

20

25

30

35

40

45

- SHPEEYP! thehesHHIN@ Boluiiafys ml¥ast &

40 Where they are al so used, the salts of the netal
RPOPO00S56621 sel ected are generally those which are
soluble in the solvent used, in particular the

wat er - sol ubl e salts, for exanple perchlorates,

carboxyl ates, acetates and nifrates, in particul ar

B ARl O tAdProcBid dRbRing Bfthé MReRRInAbr srRPRMLA nuMndlal oxide of

et O %?Qgﬁﬁ’?@%ﬁa%ﬁd”@r%?%%“?%%“%E%ﬁﬂjg’?fe%%feaded
857 e Ssitop Ae Skl 2 tegf‘? O R soBIRLR Mo ianeft@: and aio, if ap-
RraRERieRhtboRREEmET thaMeid Monbi ned and reacted with

the solution of the silver salt and of the source of
Alteenstivelyethie Qlutiandf tles@naditimagempoungis rebeted ofithtahsdurce of the
SOMEREQ Bhd R, MBpsropMhte 2a Sbires BRthk Viedti.Mm Ll tﬁé"régultiﬁP solution

i fﬁg%g]e}é%ﬁ%%%lﬁ dng@gﬂgsilﬁ\%r cgacted with a source o

enment an appropriate, a source of
the metal M and the resulting solution s conmbined
e reactinn ofdhevanadiusn cemeownd Wiy thg gpurce phtherrierpedl@ pae if ap-
wbptidte, thacanipaucafithe methl wpmhondrd Msiouhe presenteher absence of the
sivengsmpdAnamiby deneddly bpreaptedaiue at toben temppeiting oofat élbeated tem-
pRhRke. ¢ gBRNSNtheVeh&ichheuIRERES 8t B pRRIGBS 8f Rémiddo 375°C,

Pl BT QPRSI bl 6 01 A 8 A P oo
B Ay b o B o B850
the regetien is aPsersiataly perfarByed 202 PEesBlRCYesRel Urgdekthe autogenous
wessuse abthg réaation 6¢stem. PGeTensthisgivendo seleptingathe Seactior condi-
thstimeudrenwhy that it rebetion dahetcarmeel alt at eintfsphére pressure.
boiling point of the solvent used, the reactionis

'@'%?%&Qtﬁé&ﬁ%f%i)érré;agcgiér? n Sd%p%g@ing; ?ﬁ%&gé&?gﬁe sltg}ﬁlr% m‘étg‘?‘ials
BPEERR e Tl e rEoRs FRRloYRR BEHEPT 40 STTYIRS i dpys tis
RS8R tPPrapRHthg rRAGHOP HiAte Pffiiee reagtien. & xamPiFdoSHays @ more. In
aaneraltthereastipn isrdacriqe e SMerea pepdTH érogul it 29hows. thi s

reacti on may, dependi ng upon the type of the starting
TRIBUS fBrded iRRHtRNukifRtdl 8RBE hityWeas &8t iftohPihS reaction mixture
SO Ui QL Lhd alihReal bR HAYS isldied Tor example, by fiter-
.osfsflbe o prolo t [eact.i on Hma ﬁ‘ t%e eadct.lon

P9 BT e SHSPENTET 8y lnddpe Frsling Batd. JERBien caSs g drving may be
GaEiRG QW eithey iR SPRYSBHORAN ArYserr @lsehderi xampte. i1t irpgzs-dryers4The dry-
ihgaf e redultfigentlhimstal suspedsiomisapariicuariyddvamegedustyxiadred out by
ri@ahsus speglayiag. It mambt avaeagdduso Wakh tHeemultim@tes bride dbtained
i e Jeaf:ﬁﬁﬁtf@@(ee%-saﬂ@@efﬁ?él c?rlkliri?tital oxi de can be

I sol ated, for exanple, by er- ing off the

TS Yoyt el Shoeae e BLRODREHcprepmire or educed pres-
ssioh\Rapendinalupen herpressure paployed anéihengsivent used, the inlet tempera-
thireed 2tee dnyingrgas iSTtetehnived;igegerly tthe dryirgud dsi usgd is air, but it is also

p8dLibletBlLab ofiés BEY itek SuBRES hibga byarge arHeaslePtesipérature of

théh ir_?g a%%toqp{e agﬁiﬂ{éﬁ is%dv%ﬂ(aﬁéé%@%ﬂ%e& Fnbétm)ﬁ akWay that the

advantageous . e I ta 0 I n ]
PHECEREAR o D519 5 GrolRa Py BV G0 B4 PG dog ot ex
cege 200G for adrelangrsirarian iy dgnee. itk avtlel trTereralufbeighe Andng gas
ipeetds from 5 tor EA0C quieferakdy from86.to Dé@Endi ng upon t he
pressure enpl oyed and the solvent used, the inlet

ih& ?Tc?[arl?%tr fgrrrgd Q{nbw\ﬁueq{, #séq I&;fb% df;fh nt%ﬁmr’rn&qﬂp und is re-
%Eeg’éw@] o sglng ¢ ﬁ%ﬂ{iﬁ%ﬁ%gig%&g‘%@% i sotrps BB Ptal . 2

puously with a stream of th% silver salt

solution and the mixed stream is spray-dried.
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the drying gas into the spray-dryer is advantageously
BEl0e00@s6662 such a way that the outlet tenperature of
the drying gas cool ed by evaporation of the sol vent
does not ex- ceed 200C for a grol onged period. In
general, the outlet tenperatuPe of the drying gas 40
is set to from50 to 150C, preferably from 80 to 140C

k?to?ﬁ;%%f%&ﬁluﬂ“éfal%%fe% F‘n&qnt%fm@dj It tsultlFm %lﬁ%éﬂél'&ﬂie sus-

e _van

GTSIF1nE) ARERE 129 G s B HETEIng o e s o the
MHEMeE! gridg foéex%rFFP'QéQrP@Pafeﬁée ﬂra@qu W@C%‘B'D'Efﬁlbd [FORtNg.

m xed continuously with a streamof the silver salt 45
Tiod inbveritiveandtirhbial oftideathars used B apréqursy cBmipednd foF preparing the
SNR00RPEEiIR cohfpotiBh 3BEatal stk Ngs BddtrbBE ks BXadtEosidation of

Qr%?nalt 9‘19&@8&%{)“@ ch?eﬁ'\g/gé r&fﬂ@)‘(&l cI é@&saéna?&'c%ﬁo&%?c anhydrides

my a er use Wt
ﬁ'%%éa?%c|3§8P‘)§Q‘%”o?9”é?iﬂr”@|9§?ng of the nultinetal

oxi de, for exanple to prepare the inventive
lﬁv&mtaoagfythesmteyutimmvltin@tal@xmhe arewvssiat preferantibllyi fioethel preparation
SHxdodfsl catalysts aitkyaRa@allb ®elsso hs agrpalisst combopfi®fdatHesepara-
fidHeof c%ﬁ@%t%hél“s@bba(rt&%dté(l?s@ QFfBﬂﬁishP;S’Jhéafcafa}s}s?é Ye! SatalPsts
ﬂﬁ.gﬁ'dfs%é ?anﬁ%ﬁggf}@oﬁdﬂ flgtion of  aromatic

rocar ons carboxylic acids and/or
carboxyllc anhydri des u3|ng a nol ecul ar _
exiplysts-fethe iafiahexigrion of arematis hyRMEgIPONRC pidglaysiesvearboxylic
anids antéeredartooxyteanhydadesad ppersred Eomitbe Inyerfitoe noditmetal oxides
romiatdly 0id thebtageat @:durmamazleyst@atausewﬁmycai tse0stbed and han-
4188 ds 88cHPak B&HWHYh thE BRQAI A esf tid Q%epb%‘bafe@'bylth@rrr‘néi’ireatment
&O(,{é\‘.ed%t(%b%]ﬁéd L rﬁr’ul%doxfc%'i 8111\1\% Eor gd%];t 8'88 t‘?(%rs o?ﬂ'me oxidation

a| n
t material. 15 Catalysts for the partlal
OXI dation of aromatic hydrocarbons to al dehydes,
T resateiyst is Huisdsprapdrsor ofdbe batrlybli whietmeanipe denyededto a catalyst
qrideqras Rt dfraprmdrhronpovaust supeomadteriabad abisast@de layer applied
tﬂ@lféﬁ@ﬂhi'cﬁtcs}n}mé/ésaa ginsetadRidelof @ﬂs ﬂoﬂ'H@Bt(l' Vﬁ*\ls layer is preferably
E&ﬂ)tt‘ﬂ %ﬁ% r&ﬁ FEE f rfh@?orrﬁto? s@ g?e?erably from
e .ac |¥? g : %E fotal
B0 SO LS D o 00 LR ShedPhdee i
‘@?'QW qf thig f?debﬁfaﬁiqhﬁﬂefﬁb@@%? t%ﬁ’é’F‘UFHQ Mereorrefesridy. dipe layer
taneistexerdiagly oha muéattalaxide T éhepfoeualadl)yst is thus a
precursor of the catalyst which can be converted to a
BALA! Hfroﬂ?ﬂhe%ﬂﬁﬂnéfﬁoﬂée Qﬂhb@&ﬁ{ulrﬁ@)‘“%% tR4MPRthve layer
%]/\%; 8<§1nt:§n ﬁjrﬁ%e%omgoah 'ﬁ{ 091 se%(a ?tprl St R%Sj‘nt ﬁ%ﬁ% agjuch as
sfilgog ca or. %e%F%foéP%IQ}heré‘ﬁBWPéa”%%“ff‘ﬁ’é‘dgﬁ gpe-based catalysts
faniheroxi atlormoft arempitie hydspcarbensalioiatdphades, @aibpwh;@@@ds and/or car-
toxelicedraiybyidds. Ohe pRétatatysi f@férbyly wentgmis fromnS5 a2 §% dylwaeight, based
Jrfm@nt&gl Wéagﬂm%@yre&\&bgbzt of RAGRRtPAxHEE total weight

his layer, of a nultimetal oxide of the formula

1&1%?%{}& %Esg%pﬁghﬁat?r@ u§%¥ﬁh|ﬂ§0 o?Sntl%é%re%galys?s r¥1ay Ee virtu-
ally any support materials of the prior art, as advantageously find use in the preparation
of coated catalysts for the oxidation of aromatic hydrocarbons to aldehydes, carboxylic
acids and/or carboxylic anhydrides, for example quartz (SiO,), porcelain, magnesium
oxide, tin dioxide, silicon carbide, rutile, clay (Al,O;), aluminum silicate, steatite (mag-
nesium silicate), zirconium silicate, cerium silicate or mixtures of these support materi-
als. The term "nonporous" is to be understood in the sense of "nonporous down to an
industrially ineffective amount of pores”, since it is unavoidable in industry that a small
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VWhen, apart fromthe nultinetal oxide of the fornula
PFopo0d85662t al ytically active layer also contains
further conponents, these may be, for exanple, inert
materials such as silicon carbide or steatite, or

el se other known vanadi um oxi de/ anat ase- based -

fath @éryo‘$‘p§resfa<Pé pFé%@ntQPﬁ &r@édﬂb@n%atéﬂ’ é? %ﬁdh“sh’&Ml@ﬁ@é‘aﬁl& Behsontain

Lrﬁ/ Sﬁ &&l &%{i g{;m&@& eﬁ'gnhggé br% in par-
h t? re g P
fe%ﬂ%@éﬁ P e 8504?%%? b SRR BT =Ids g?%eég“y not
‘art@ébfpraﬁhys@ven Ye R@F?t?Wﬁ*{SaFOQﬁéﬁaﬂ'&”e 'Fﬁ@'iﬂsh%mpoﬁé m?drtz?ussed n
thedpor of spheess| ahgsu tabtets, eipirals etubesy entrudateporesratl al yesdimensions
OrailestecatalydtsuppdrtsyconREpSritdpand caralystrdupbsrtofypicly @eddbr the
Huct%ﬁ AdyaBY 29@RNE! rYr thi REs PRSsd &ﬁl&l%x@raﬁ&?&aérbﬁ’!@tlc Afhrocar-
C?ﬁ‘é S%r&rﬂérﬂlo%g rt %Qt%n%'%l&?bé’ %‘Boo”aat ﬁw in powder

%tﬁgﬁ? ga”%wh%w. ERambiTe nresive csaag%g5ecatalysts

porcel ai n, magnesi um OXI de, tin dioxide, silicon

Tarchatdes inedts'ub;mrt mlamyia(vﬁtmm)imveatiuminnmimesélIoix'n:lat ibis possible in

Sriralé tocerh PrB@KN VRS pritNast rhétead e For ExdreSIB] tHEsGépdnedh®btained in
t‘ﬁ@rrééﬁ?bﬁ Iof {HealaBa@lmBoXidelRg with tﬁé"@&ﬁcéb’ﬂﬁ@%kn{ﬁﬁ & tHe silver

nﬁ%oeu-g %nh IF %g@gc}ggéomggugooo fe H\% ef(;: ntﬂ/l %Q? in accor-

tP%Er% At %TA \é\gﬁ’é a8 ag a?\?cﬁpbaé'ﬁf’é” a
h&at%@%w rurn at elgvaipg qmﬂﬁa@mgmtﬁ'ystﬁuﬁw cespsisting of

ipert sgpuTEMpteagianttil tha debieecsarppamtof madtematall oxidei basesiyuthd total
weighd df thenprlecstalybBihas bty atRiierl InstshsadiicagiusumepipRIdiso possi-
BRtELéAlisa WMieP maRReH 16 O AeP06 36¢ 8RB Hel dBdfers, as described
bl 86 988 1468 B RBILE OE HBRAR: mIRelRHRLE Lol to the

GBSl LGS IRt SA0JaF Suiiap SUsRgbion o e BHUEEtAL gHei s possi
BienVilePari@deri riefsranke. tPéﬁsﬁmacﬁﬁur%?féfﬁ%EOWq’?f feainp@ lteitigolation
ai draing, ofttud mventyrtrmultiet@soxide mighisicoatifigeprdeensn ki asigilar man-
T td BPSA 7aat2akyists ppepiplertd 2dd & theaepshsion dfltite ipaéitivig Shultimetal
SURP QL iSrobidd Fals! prepist8sbr, oF tot:murr&)bpé’ld&kaé}fbfﬂ{e iRAEHSE dried

r’ﬁ@ﬁlf'# {aﬁ’%ﬁﬁgg{wg Faga(ﬁ%m@%ﬁv@rﬁfs r? I%OCFBB Eo hydric alco-
or errenti on

G G nfe'a'sw'mmqe RSB e

'thﬁmﬂ@ed'mﬂﬂwl Fulfoxigiel Hi- @@thy{mrr@mﬂegrpv@lﬁ upgastgush as N,N'—

dimethytethwieneoetacat NoNedmethylptopyletéuréa, adaamidtires iohthese organic

SHURPEY WithRbteF,icdgarid biRdére Eprefivatly tapdlyiert | digdohled®¥ ial@anta-

detou!s uPﬂ’r%Sfbrk?rll &f 4r'a L%robg‘BlsBEr%lotnoaﬁdTmeCB(ndéPeme%'e‘Pﬁpl eH are

JES moftft%"ﬁ}aavslgb&%@aﬁéﬁ 0 ey
FHE &itRerENtye rPmstal pdde. binfeshare. fof example, vinyl ace-

taieprimy luzate, vnmwhec@awmmaewtyrtene/an@taé& virwhpestiatatmalgate or vinyl
amlate/ethyRas ebpditmdanthenithdbibhbiers pire or@aicaopbimar paly&ers, for
egé%p?engasgg ot éE 188/ 2R SHyaN@TalkEhAamit@3dffare added in a
s%ﬂﬁltoh r}? eﬁV?ttﬁg sIL ?{h@tlrlr\/re%tl\%]ﬁwglhm.él?al%%dgl i %t possi-

L ARG hRE 195 PAGeL Anlodaoice hgontent o

e aégv'ﬁaéwagﬁsuwt
hirstesto fromi igfiat1064 by weigph @émth@ry&le sofigssCante ohtheiuseension or
slurst ead of coating drums, it is also possi- ble to

use, in a simlar nmanner to DE-A 21 06 796, fluidized

IP% 86%\%[1? 'b?the%%t%%? Qtﬁgﬁﬁq/v AT rhv@ﬁfﬁ% r:|l13|tlﬁ‘lg af 38ided oating tem-

p(%%{.lr 8mt49 ﬁenn\é(ffg%g\frfployleﬂsp&gﬁgb?as?ﬁge coating in the

coating ?ﬁ’ﬁ?@a@%ﬁéhg Pﬁ‘?f?t%‘i‘ URGRS AIPERNREE Aressiieds unper educed pres-
spos Jio-prépare tha inkenise prepatalysts tief erading és, getr@rajly@aerled out at from
slurry of the powder, obtained after isolation
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and drying, of the inventive nultinetal oxide in this
RPODO0ESSE6RCESS. In a sinilar man- ner to EP-A 744

214, it is possible to add to the suspension of the
inventive nmultinmetal 25 oxide, as is fornmed in its
preparation, or to a slurry of a powder of the
HoBUBIODUS  préfetAl fréf 2biteBEEEC, MpattcUldr A@bRY rooAtemperature to

R{Ogénl'ncthf %Xt%tof %Hac«% %23&' EF&{ wﬁflw § ét%’us;péﬂsy cﬁ th&inventive

et xS LRy BF SpRERRIaE aﬁnﬁ@tv%gﬁe%%%m ggerdlures, for

%aﬁwmm%@w@@.qﬂém‘!@% o0y ke Ffammentipnedoweg tempera-
turesail issprssibies WReN usingi anealyryéris bipder e theezpating, for a portion of the
Bihdértelrereainyn preopydr applivdaa theotatalpstrsusport.es of these
orgam c 30 solvents with water, organic binders,

ﬁ 'ieafthXVé:rg Rloy e ecéuﬂ? %\é%gat(éla cgg 'E‘B hegrﬂglut a¥ment at
i I

er s
t&B’rﬁ’PéﬁW@S § e 8 1) errreaﬁ%%dqva S fgcompositon
@m#/@momb@awufr@n tf@ehépells ilayer. Jé\q?t@ﬁverépnpf@es%gﬁéﬁﬁtéﬁ a coated
catalystican misodfe effestedrhyetheimas traatmentret tempesatates abovet 20§1°€, for
dXafi}ed 5t tahPerdt@res @ AGTPEEC; pidiarenaLie givieatt@ £Xiryiyd out the thermal

tréH@heat 1&h PYat RES G 6604 ﬁoeto 58b3C, G Fé@@&nxﬂ #tidm 300 to
X | "acetate/mal eate or vinyl 35 acetate/ethylene

copol yners. When the binders are organic copol yner

ol yesters, for exanple based on
&zqvw?&é)é? AsParBbXIItPEPaIahEY PiapEItRam3PBRI He, invangverw/timetal
aitksdiecnmaosestl fotm oataiytically astigasiiver-gariadam oxifle btomzes. Silver-
winddiuyh fidé benkzéw/@fdrity Silvervahagiraloxidy icdmpoliids favirassi atomic
ey rhtth & I8dsthhARA . TRUARGSre hOndrBR §e$:§8$H<ﬂ‘Jgt|\%forfﬁEetéﬂléa9 conduc-
5’5 %hapteg boﬁ%g |c¥h cg'yértglﬁ%ﬁ]&tefe(?% P’I Jﬂ%@[ ortt? @ilg[pﬁ ures, and
A

ga@ﬁ%v%eﬁ ereseniin e IVeQd hpr Ietiee pard redyesd
catal yst support with the inventive nultinetal oxides,
Atamiprargiatednkigh epatingrtempefatdresirit ig @ossiblg dtaCamogtion of the multimetal
aeieerappliad Bk eyradst suppottiic leavag@sed & conalttidaty activelsgver-
\%ﬂa&'uﬁgom%ﬁiéésarﬁﬁ& NG r8fdnasitiRh A mpEURBS MABEE Structure has
ot Baah E&ved b}‘@rgg ?gr%ﬁ tWhEc% cfa% e cRverdy tBrtE aivert B%adium

ent i ve
A e%ﬁonﬁ oping eSS 8" M 108 9GRREE this decom-
Resiioa PAestepds Visabotorcempision. smthahin the ¢ree oka ceatigmat fem 300
to S0P, dheifimshen cop@@iTatalpsts ken beabiamgdolithohiepasaingltyrstigh the

sreippiaBty sthddofahepicshtagigspensi on of the inventive
mul ti nmetal oxides, it nmay be appropriate to enpl oy

|8fU9§hF1r C%at I Fr% %fgg%?nrv%btweﬁsre%a;ft%yst%g?(%ﬁr@?e?adur%n%ﬂr%%b%% 200
tp SRPr Prefetalied rom abaverpOdp BPEC iheaticiany fram 300 to 450°C, the
poltipetal pydes nr@eentunmtfterme@ajalwtrv@com@eseatowmrr\@ﬁa@ﬂmt Gride
dromedar Thie comversion bfithiehieventyemuliptad! edides ptdsentcatlad yretatalyst
t8 WARVanadiomidiRiel RbRFesCMBABKSd BBcOh Janfulir fFatuah Yisd relaBtor for

&bk l%?(tdap th§ L w 8ta dehydes, carboxylic ac-
T el il L e

Br C%{)/O’EYH%PW rgge ﬂ‘p%‘émﬁ %’H helE?aéi &f%rpr%‘iﬂ‘i‘i}%f‘ih&n‘ﬂ‘: an-
Hydede fra@ appeneand/enarhthpiesecaliie fefranatyfest i dom 300 to 450°C
geneciy ampityet owiserc drastesd! af &t fadishet! coated @btaly shanehfemtivedrecata-

A id (AR ki FRtioe Up Rithé BRI BT AL UbRREraBP¥Ethe Mentifedmultimetal
o@d&%rfg lttt?eoéh/gt §£ﬁ%a%ﬁ@ﬁ Wi bHﬂ\zEQ aGQPga rpsre% @Hee&ﬁ@ctl\n%y of the coated
Phaliels i St I I, Bisenisd IO TP ensbh B SR wBn fam e thus -

alychal‘LM g@lge pgnst;&mof the catalytically active Iayer oft e finished coated
catalyst.
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Above 200C, especially at tenperatures of nore than
BPOOpooss8eknventi ve multinetal oxi des deconpose to
formcatal ytically active silver-vanadi um oxi de
bronzes. Silver- vanadi um oxi de bronzes refer to

si | ver - vanadi um oxi de conmpounds having an atomc Ag :
Vratio of less than 1. These are generally

fﬁmh%gﬂg%ghw@ iofllof ﬁ%t.ﬁvérlt.eﬁrlm.n?agldcg&deéq g v%o%rﬁ oxide

Gl G I e
prozebyetserstod i ce partly reduced to V(I1V). At
appropriately high coating tenperatures, it is

ROStReD hizahBat prepPeid 4 ovated cétb@smdrislsmslhathe thexhaleatment of the

APAtVE FnlifmEBE0GER BOWSr o8 PR Atubed di%me@ob@o 650°C and the

goaa?jﬁé%“ h%%éﬂ/ngrg) rééfs csaltél sqr &g'ory‘%% dd;?‘am ﬁt@)@tzoﬁfaebmder
A3 ey FeTEBAOUE) G et 6 SBIDRaphy. but whi chcan

be converted to the si I ver-vanadi um oxi de bronzes
RemicilemeadvaAtageoasly thg coatgsesatalyste mayfbefobtaingDidor ¢he inventive
H@04ialyttih ndeeR@ror Ppapiro Pt afiee adisersal tretheyit ihahe course of or
&f@gmfhee&éé?.n ometaa@gl stisOppdie i & pRirdlity @fs@;@@sl RPaiculdr fbne

(gge |r1i 8%(?1 nq P?u ntHé %ng idHOR ‘3 ﬁ%%éﬁéé@dﬁ%ﬂs l8\‘;“the oxidation
R %?ehwd%st%ébw& RRIFS eier Gribapic anhy-

f?ﬂ?—‘sl nventi ve precatal ysts at tenperatures of from

above 200 to 650C, preferably at from above 250 to

Pdiaventidnpadd fustbégrodtied & Procd0dr preffadifg chthlsts for the gas phase
PRIl XRiafbn Wér%w%tv@ﬁﬁﬁ@éﬁrbbrﬁb kbﬁs.arn@%taﬁl.mnaﬁemgaspon

5@ ?QT léé’s%né(?a{}%%bﬂ?‘eﬁ’fﬁ go?(iﬁw &%es-g iIVerarAnY IHrch' Kibe bronze
5 B EACHIIGAY 2ol %qmw'%i%a?%ﬁﬁgﬁv%a%iﬁﬁaa@gﬁ igcatalyst.

takes place in particular in situ in the reactor for

Thecthya obisineslecataiysts ale used dertthe paipl exidatian iof aromatic or heteroaro-
gl beRodzobenstto aldetiptysd earbogyiclaeiig| dnd/cacarbioggicamtljdrides, in
SR the @@Bbﬂéééﬂseﬁnalfo&rdaﬁmam Qe amorrreawrmenfecw phthalic

ﬁﬁﬁ# %gtori’unetnlg% 'b% ?c?c aag%{J ?bér{z% e? &‘é’l §ggm§{h {nes such

ur.es o
BRIy OBFU DR I GHEn SO hat S L R e oy
VBREBYRIRIAY aays'ior thip PHipgERILhE satglystsanay be ysad qleng,erdl cprbina-
tidmi withr ethert ¢adalystipaving tifferemb ectofty tfheexsomie catalystsdlasedhen vana-
diomesxideyshatase! infirien casexthél aifferent Batagsis\ray yareasllywe disposed in

X Irdet i Qéﬁa?ate%aglféf‘@%é Wﬁf‘ch 'n‘ﬂayt t%edéﬁds%etirﬂ Mr'wé bfr r%retfll%d cata-

QL8 catal ysts can general ly "be observed

448787 vanadi um oxi des which formare thus a

catal ytically active constituent of the catalytlcaII¥

Hea BE% sudgaeraress, chustaliogiaphietrosairascanssyapadismyaxidatipy states of

the D@ ya6adidm cokhie Hrberesalhictocarevessprepaet ftoetherimentivermultimetal

dRids! ¥ kabstatiaflg EorhPardble\s thosani eHeAWA SAfer-INBAiGASoxide
eds via a series of reduction and oxi dation

reactions which individually are not yet understood.

5 Anot her neans of preparing a coated catal yst

P@ets in the thernal treatment of the inventive

mul ti netal oxide powder at tenperatures of from above

AR00 prpakfiion anchulifftaleRResNg of the inert nonporous
catal yst support, if appropriate with addition of a

‘gb)tndgr aVzH t@on%&a?at?ve'&%%p\/%nad' um oxi de bronze thus
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10 Particularly advantageously the coated catal ysts
PRPOOEDSB662i ned fromthe inventive precatalyst in one
stage or, if appropriate, after a thermal treatnent in
the course of or after the coating of the catalyst
support, in a plurality of st1e?ges in particular in

ey oSV AYK0.56MEPREreCRIIB With Stifrigitd 7t BedeindAlliz&Nwater at 60°C.
Ar‘?Q&GéUusléB%Bn Bh@oggrlﬁ'ﬁ\? 30 9 9 Hﬁgdﬁ)ﬁ'l dafk pw%? aBbied with fur-

ar.o car
bErHERS F DG PpIee e SiptEALeR Suehy %}ﬁ ¢ {1 emperature
PR resyitipg éPSRﬁ"é\?Pd@ '5”5?%%’4?@%% WithineRyry gnd the mixture was
stianed|ap this teimperathes ignasd poias eAftgraerd, tie resultiag fark boswn suspension
waoRtledamy shirag-ariéd (isiet tempsiatdreigin)of 3501CH oattet temperature (air) =
rous support 20 and at |east one |ayer applied

t hereto which conprises a silver- vanadl um oxi de bronze

t al
THeBoliBhg phbodhacta BEH perreiRBse bty 8§ 8hy g yanadium oxi-
GBCRiSHEE Ot Rt aPYNI Xafay Qﬁiéaog@m tht@e FRsuiting IPoWERTWeS Egorded

with theaidhol a Semeine e diffraptetrieterhipihgdeaKbaadiatian (40 kV, 30 mA).
P elgifiyad Rmnetsran d0eglippedadintsh aneimatic srém&gxaydisecondary aperture
AR B8 R ecdilaRPmBAG N GHABF arﬁd)émﬁtmgtl&@ée@&@ﬁ ErfAaktd Sdwder X-

'dﬁ%&tg a9\f h%f%s Avﬁﬁ] m?é}gr/ 95r B Q@ & %erg&grﬁbér‘?ymg rela-
Efs 3% i 55

tB’Sﬁé"SPﬂ Gé[b]&er% e 10 66 (15.1), 5.05
(245 oB? 78)1 18D (16 Yi HAL4 Zb&x)?rlqu%é @50?5099 48 (23.8), 2.48
@V aptd. 42 25D 236 (34.B)g 28486 .4 Ul 2 (38)4)-1.8@ (B nf éﬁrﬁiﬂ]g
gas. For this purpose, the catalysts may be used al one

Rb | %Q)T% X,.{bgp, tRQ ot her catal ysts having

ffe?entzasgt or exanpl e cat al ysts based on

vana 30 di um oxi de/ anatase, in which case
Hide4 ek AmMOR{u (etaya «gjgéham' elgcadgied “é‘e?(ﬂ'”i% toGjeof demin-
&

qrelg'@ﬂdvaternats%b@ra@ﬂ@@a )?é?o‘ﬁ‘e %péﬁhmob@acnd (0.1 mol, 85%
)i wpigh chndnaro aquerusnamidiohi of eld 8cay aof AgNKd; (Det snol)Tined. BEBf water
worefaiged MiBATHh&THiFinR QB agdlithgSleliticdlotsd 8dation. Subsequently,
tM&t b Qiu?é(bfjﬁte'rgﬁhﬁ{gaﬁeﬁsor%n sdsb etn ) Sd/elsvlﬁEre‘é\?é@fy $4¥C within 2

o ltrgal mllege s %Hrred iﬁgf) rlalure forrqd Lg%. XEREYE the re-

S
St“HB'Qedaé DY RYRARASIEN (WASY AP FPiaKCEe ﬁrﬁ%htfggoerature (air) =

FReputist tenperatmedpiar af P@R).of nultinetal oxides A1
Ago773V20X (conparative exanple) PF 0000055662 10 102

Thedes YRR 6\%&@1&!@5 BETpEcifE Q@r@ed@' drBa ot 4 rrﬂz@aﬁdJa {ahadium oxi-
|o %{gté‘ féﬂ}\ 5( y %H'fr tﬁ? V@s‘?ﬂ{ﬁ %IVM %s %corded
-Tay

V(Plphth Lﬁ,ow \TrPFtﬂ%r t?eﬁ °”r°§’§19| 't”feﬁ anar spacmgs 9;\ + 0.04]
withathgeacce MpaBYinG ielpldesintansities the d ¢l eYfre etarmined: 7.13 (18.6), 5.52
(1elper. &4 ER7), 85T (38.0) e3.8b1(T Drd), ARH EHs1)0A. 784 00N rSaGéd!), 2.23
(80.490CG W4aBg)n 2 hours and the m xture was 5 stirred at

this tenperature for 24 hours. Afterward, the

resulting dark brown suspension was cool ed and

ASPr akig M, (X HL@t(inventpey ature (air) = 350C, outlet
tenperature (air) _ 110 O).

144.4 g of ammonium metavanadate (1.20 mol) were added with stirring to 5 | of
demineralized water at 30°C and dissolved at 90°C. 11.5 g of phosphoric acid (0.1 mol,
85% by weight) were added with further stirring to the resulting yellow-colored solution.
Subsequently, the temperature of the resulting red-brown solution was increased to
90°C within 2 hours and the mixture was stirred at this temperature for 5 hours. After-
ward, the resulting red-brown solution was cooled. A second solution of 118.9 g of
AgNO; (0.7 mol) in 5 | of water was prepared separately. Both solutions were spray-
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The resulting powder had a BET specific surface area

PF 00600856g2and a vanadi um oxi- 10 dation state of 5. A
powder X-ray diffractogram of the resulting powder was
recorded wth the aid of a Sienmens D 5000

di ffractometer using Cu-Ka raltation (40 kv, 30 mp).

diRy fgkfen ﬁw%@”@érﬁﬁeﬁéﬁﬁe Q&I PREEW & e RerAdt SR (4ir) = 100°C) by

I%gangaé SEEP n ary aperture system and a secondary
nmonoc or and scintillation detector. Fr omt he

owder X— ray diffractogram the follow ng jnterplanar
‘Efyzatqsngeg dPOE’VA r bpd A BEesnestismyEAss ﬁrgearCéﬁ& m en@é vanadium oxi-
faitersateiaf S. Ar miwdevgX-tayrdiffrdetogram wesl recobdeéof(the régulting powder.
RrbrP the( Sovier >¢Qay6@fﬂ(a1:&>giém EneGSuov(l 4r5érp1a4aa85pa(c2rag)s d [A + 0.04]
Wit thel ;@’co%)pan% Trelfide M eP3) 13 (17.9), 5.53

3
B

t|r - eralized water at 30C and

[ ssg %}%aét%f]%éb'@%?%ggg g of phosphoric acid (0.1 nol,
85% by wei ght) and an aqueous solution of 118.9 g of
ANQB(O?rmIZ{ 1 water were added wt
Fefrthaape.damans @tefidmfiﬁecr @fstDPthg'jm;‘ﬁél PeRgsder tneenfma' oxidation of
gomatit brdrosarbses)deapbyde2 At A& arehpdpeanared weret #nplied as follows
toasagricsiugn sitehtd &pveres LBEX0eNS] Deativdsphanes Rasela t@antdE of from 3.5
1814 Rimwére BAESInaEbAtREG drlirs tadl DE° BverS0l rhinGt-Pd0 f R the particular

LRk %?gfo%xa"t@ A2 aé\éﬁ 8‘@550'3 old?§ i el O[%bl%%g 60% by

R ﬁé%% ALRPEALIL Wy Tre weon o
githys %ppi'e@@ta'yega'mﬁect'veswwﬁ@orbemémmﬁ @ng ggoppie of the resuilt-
in ecedatatyss affeabeataresiment at408PC foraame houy.awrsdi Qmbyyeight, based
atathiedotabweiplet afthdfinigheuosatdystX- r ay di ffract ogram of the
resul ting powder was recorded. Fromthe powder X-ray
diffractogram the follow ng interplanar spacings d [A

.04] . th the acco nyi n lative intensities lrel
3?0 %?E'PV\%'%Pe?fe"r’r‘P{ IS0 Potsle (”%@."gbd 5.52 (19.3), 5.14
(43.7), 3.57 (33.0), 3.25 (73.4), 2.83 (64.1), 2.79
{heoprecatzlys®s A 85AR) andzAze pr@!ﬁf@@@caﬁfqing.tqﬁ ((casted)s.tea&i.t%smereS)
vieré Mvilaided upxo B2ad(iemyteof 66 e dabh. idtogarod0 amremy dn tube having
émtn@é/raaaﬁkatheof(ﬂe Afn. "1 irdfe tubeadpted sitrbtnddldl by bR @idcRical heating

per Htl% dfh\‘\@}g%rthgii g%roﬂpﬁ)qu éﬁﬂ;%e%@ (STP)/h of

e ggz o
P %@%sn G ICh) G 415 PerR p?seﬁﬁ m top to botiom
theesgh thenybg &t B dvading @‘rQ@oB ebruwleps/m” ( §TBgefq@JethaP5¢ 2 whigh follows
suprpanzes tineerestiltd pigainedul t i ng red- brown sol uti on was
increased to 90C within 2 hours and the m xture was
stirred at this tenperature for 5 hours. After- ward,

the resulting red-brown solution was cool ed. A second
solution of 118.9 g of 45 AgNC3 (0.7 nol) in 5 1 of

wat er was prepared separately. Both solutions were

spray PF 0000055662 11 dried together (inlet

tenperature (air) = 370C, outlet tenperature (air) =

100C) by neans of a hose mixer. The resulting powder

had a BET specific surface area of 24 n2/g and a

vanadi um oxi -
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15

5 dation state of 5. A.powder X-ray diffractogram was
PEOOOORE5662 t he resulting powder. Fromthe powder
X-ray diffractogram the follow ng interplanar
spacings d [A 0.04] wth the acconpanying relative
intensities Irel [% were det®¥ nined: 7.13 (17.9),
P82 (15.0), 5.15 (48.4), 3.57 (34.7), 3.25 (80.2),
2.83 (64.2), 2.79 (100) 2.73 (88 8), 2.23 (30 1),

4 =N

725321 Prepar-ation recatatysts
Mool demonst Pé’ra@@t under C, l%),'ﬁaesprrul {cha {%{FDB) |¢i(3’sseﬁec’“v'ty
for|the partial oxidation of (ReX&fat i ¢ Hyat%6 an bongdmol%)

thel powders Al A2 and A3 nrpparpd welre applied as

flol w&&paratﬁletqatahssgney um sil | iAgary-@pher es39300 (g of 12
steatite spheres havi a dianeter of [from3.5{to 4 mMm
ver glffegamemets! QX'E%SH"%@ fum at ZOC pver 20 niln with

Zc. VAR GRRDE on o 35, 3] g BT GO x{ ur e Ronp 1 &1 ng

609 B¥m WEkiskia 8kiquat gy and 40% by wei ght of gI ycer ol
and @u@seqdenta\ y '8¥Vi%e§'. )The wei ght of | the thus

app ih@éﬂwti@@béﬂa%&i cally actiyeagmmasition, sgetenn nedqq
on a sanple of the result 20 Ing precatal yst, after

heat (fromeatitneetal akidd00&3) or |one hour, was 10% by

weight weight oflthe finighed

cat al yst. ) C Oxi dation of 01 xyl ene to phthalic

‘anhydo, déélecﬁﬁty”&@rr@é;ﬁﬁﬂ&&b)fﬁé BroPottionfefdh@fleAe Zonverted to com-

pr epﬂfsﬁgnjg E @D, tchE {;Q @%ISQM%%%%%IVI QOS’W@% & )res onds to the
no

er e &gr{l let D g gorjve ed £ gne prod%:c of f e u\%ai Hallcf anhydnde

an

16 rARd fﬁéntpgw%taﬁe%tqm?'ee@ve%r BriFlHiSCRas, A RIS el 210 by-
heatRraguctsgyan as Maleictanhpdnidss gitrecetia anfydrideiang bghzaihecid.
tubes fromtop to bottom 360 | (STP)/h of 30 air at

A Y0iaslanste Bample of 28tabfkt By wed gbdd - detéenee WBET fakkedirea of the
dcc‘h(?éncérﬂﬁoélﬁbrpgfté 2m2/d Qﬁd’H%n&cﬁ]@mtd%tlaﬁ s?atelz 8R4 'GQQFr%f‘n the pow-

cfeqmgra dlf'ﬂa&(tx %&e/tﬁggfo ??;/rﬁ uﬁ%ﬁnar |tﬁ he accompanying

SRR LRI CE g (peredatgm a%%o e Psi%ofF9-9). 2.93
(09). 2€18eBFid)i 2.95)(35.BR-24f 18 Gol 0&121)%951281 1.86 (16.5), 1.83
(80sparad (2Bed)cat al yst Ago773V20X 39 12 (from mul ti et al

OXI de of A1) 2 inventive catal yst Ag7PV12035 42 11

RS lgzﬁ{p@és & Qﬁy i A/é £ ,@3'&}4%{{%‘”\{,3 %%g Ykay diffracto-
%prﬁﬂﬁoggt . w%ace AL L TEL caedeehen 90%5 i gnadium

AatAR StEhS &r % d to com 5 bustion products (CO C2);
the residual selectivity to 100% corresponds to the
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proportion of the o-xyl.ene converted to the product of
rRI00eQ0SsBERal i ¢ anhydride, and the internediates,
o-tol yl al dehyde, o-toluic acid and phthalide, and al so

by -

products such as mal ei c anhydride, citraconic

anhydri de and benzoic acid. 1B A deinstalled sanpl e of
VahakViméy k. was used to determ ne a BET surface area

of the active corrpositi on of 6.7 nk/g and a vanadi um
X|dt| t e of m t he . pow der X-ray

|ff a{‘&‘f@'ﬁ ﬁﬁ”"?ehgftPSIQFBWaL%rTW?ZPpI anar spaci ngs d
[A] with the acconpanying relative intensities Irel
[99 were determ A 5%9 3.50 (14. 8) n3- 25
(39.9), 2.93 (1§§3°9"§‘.°%0 3%:&)2 2.55 (35.3)" 2 a3
(18. Gherel- 97 (15.2), 1.95 (28. 1), 1.86 (16.5), 1.83

15 (

catal ysts A 2

37.5), 1.52 (23. 5) The dei nstal | ed sanpl es of
exhibit simlar powder X-ray

and A. 3
di f 13 act/@s E’g\‘aé‘r‘r%forI Ofto surface area is in each case

approx. 6 n2/g and the vanadium oxidation state is
4. 69Q PHs@betpast62etdd faP, As SH andiedBii s: 1. A

mul t
Aga.

i metal oxide of the general fornmula (1) 5

&@N@é@&yueﬁom {J3, where a has a value from3

to 10, 10 Qis an elenent selected fromP, As, Sb

and/

Nb,
t he

TotA sdb acrdal et Fom s NagR. By C; °n3»1491<?1é§ 8a w20, Cd
Ba, Cu, PthCrofu. Alpbe, G Nigee Mg, NoyV, f@oanci»«w Te,

Mh,
W Ta and/or M, c has a vaI ue fromOoO to 3, vvith
Pr OB ddnad fréd-octh 3> with tHe prdlisd tha (@&cyriolier whi ch

is determ ned by the val ency and frequency of the

el engnt § arhuH?)%r ngrcﬁlﬂ tg ré Qéﬂgﬁmetﬁmcy)%g%qu@rﬁg oFthe

has a val ue

crystal egqrp%r&t{smtge\mr E?thinroé ech fPf actogrami s
characterized by refl ectl ons at at Ieast 5 i nterplanar
spa@ ngdasd wiweeldorhOom28, = 7. 13; 5.52; 5.14; 3.57;
3.25; 2.83; 2.79; 2.73; 2.23 and 1.71 A (= 0.04 A. 2.

The el is és%'nt P Q@s@pg&ﬂr&ur@gvhbee BbwHER X rayVdifrasto r%
_T_ﬁ: c@na '2 rb %f@ |<9ns at Q'g:lﬂ res \é%glds sQIec 3 l%m d=
or 21 Wﬁgﬁﬁ 280 9%f ¥
2. The multimetal oxide according to claim 1, where
a has a value from 5 to 9, and
c has the vaiue 0.
3.  The multimetal oxide according to either of claims 1 or 2, wherein b has a value
of from 0.5 to 1.5.
4, The multimetal oxide according to any of claims 1 to 3, wherein Q is P.
5. The multimetal oxide according to any of claims 1 to 4, having a BET specific

surface area of from 3 to 100 m?/g.



10

15

20

25

30

35

4. The multinetal oxide according to any of clains 1
PP 0B8000ds862i n Qis P. 40 5. The nultinetal oxide
according to any of clainms 1 to 4, having a BET
specific surface area of from3 to 100 nR/g. PF
0000055662 14 6. The use of ¥ nultinetal oxide
@CCOMH D8e b0a AMtintttal DxRieMRcdrding t6 ahPbf BEIRRAT idWfor preparing
pr .ecaﬁe.%bééﬁfsfs e%dca%?s@é ¥op b G4 pf‘Lalgg g‘aﬂ%l BhastonRA akdridktic
oxi d tckon Eon aromatic hydrocar bons. 7. A
prec { P%r Whi ch can be converted to a catal yst for
the gas phase partial oxidation of aronmatic
hydr dcaedadaigst avidbhoaandiestonvertedlie & eatalystiortheges ghase partial
suppoxitiationnd aadmateasidrazasdnayed capgsts efat imertatonpwtous Bupport
C?”’Péh@ §§|e§stf58rhletlé bpplie@théleto v?ﬁilgr%flhﬂr@se%cédrﬁﬂuﬁmt@fal oxide
cl ai - - recatal yst according to
cl ai rgn&‘}a,erIF1 foc?}n cor??aérp%—g?? rB'om 5 to 25% by wei ght,
based on the weight of the precatal yst, of multinetal
®xi déhe precatalyshreorting tpstiaimct griihmepniaingirem m te 2570 By weight,
whos basadert the weigit olitbe pogratalyst, ofetwiimetial ©odsi sts of
steatite. 15 10. A process for preparing a nultinetal
©Xi denhapRRE@IyRIadRrdity toXtlaifl AbI® whose irfbrt ndhpokdlisGliphdn
an a@‘é?‘e‘?n‘éﬁc&%‘s&’é%{%a‘ﬁe at | east one water-soluble

[

vanadi um conpound 1S 20 prepared; and (ii) the

sol ution of the vanadi um conpound is reacted with a ,
1 ufiPserest fof PsgRayias a radfimetahaxide acandipg &0 any ¢fifdaims 1to 5, in
el emehichQ and al so, if appropriate, a source of the
metal M 25 11. The process according to claim 10,

wher g n dhgg0eBLE EoiaRné 2 1e43nast Wier-SATPIRWAAa & GRARLIHREN is

NaVvVQ3 a N4 VGB. 12. The process according to
ei t her gkﬁéé’{rglé,m 10 or 11, in which the solution of

the 30 vanadi um conpound is reacted with the source _
of tHe dhesgHtionPidhe vanadium GamBRYRIhE deacted Wiz a palugen pf a silver
and a stsada@anrddiie sdisce efthe element 81 and aep. ifappormriatal @romsce of
m xed wthémetath.eam of the silver salt solution and

the m xed streamis spray- dried. 35 13. A process for

Pr ePRid Br%cg%t ?éo)ﬂr%tlr?g t%cyiﬁ%rﬁwh@, %éreﬂhﬂ%%vé?@iédlﬂle vanadium

oxi dat1on g ar amat cY éd{igrc:@“_f)g@ consi sting of an

i ner YOIEHE rC8U§°”§?Pp'B3 P2 PYONTLAt one | ayer

applied thereto which conprises a silver-vanadi um

BXi dehédprongss amoaingctatedthgt of cidirny 180t it §.en edvigihdbe splation of the

by hesladiuireedriBoiindas reacleidesitr tak ¥6lirca of thedkidrgedt@ and yif

of ch@HrGfviafe, I the metal M, and a stream of the resulting solution is continuously
mixed with a stream of the silver salt solution and the mixed stream is spray-
dried.

13. A process for preparing catalysts for the gas phase partial oxidation of aromatic
hydrocarbons, consisting of an inert nonporous support and at least one layer
applied thereto which comprises a silver-vanadium oxide bronze as a
catalytically active composition, by heat treatment of a precatalyst according to
any of claims 7 to 9.



