PF 0000055662 1 Muiltinetal oxide conprising silver, vanadium and an el enent
of the phosPhd098085662p and the use thereof Description 5 The invention
relates to a nultinetal oxide conprising silver, vanadium and an el enent of
t he phosphorus group, to its use for preﬁaring precatal ysts and catal ysts
for the gas phase partial oxidation of aromatic hydrocarbons, to the thus
obt ai ned pr Rdtinedtyisdxideadtthprisihgaitipsro efrsRlidng Bng ae prRreng of the phuspghorest grtbupxi de
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tetranethyl benzene) or picoline in fixed bed reactors, preferably tube
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t he gener al Thé prepurlatiof lilustrafdd in these documents, of the multimetal oxides starts from a

suspension of vanadium pentoxide which is reacted with a solution of a silver com-

pound and, if appropriate, further components. However, the handling of solid suspen-

sions is undesired in industrial processes, since the suspensions tend to inhomogenei-
30 ties, to sedimentation of the solid, to blockage of pipelines and pumps and the like.

C It is an object of the present invention to provide novel readily obtainable multimetal
oxides for preparing catalysts for the partial oxidation of aromatic hydrocarbons. The
catalysts which can be prepared from the muitimetal oxides should have similar or bet-

35 ter activities and selectivities than the catalysts prepared according to the prior art.

According to the invention, the object is achieved by multimetal oxides of the general
formula (1),

40 AGacQuMcV1204 - € HyO 0,

where
45



Aga-cCbMV,z0a e H20 (1), where 45 PF 0000055662 2 a has a value from3
to 10, Q i sPEMPOIPLHREH2 sel ected from P, As, Sb and/or Bi, 5 b has a val ue
from0.2 to 3, Mis a netal selected fromLi, Na, K Rb, Cs, TlI, My, Ca, Sr,
Ba, Cu, Zn, Cd, Pb, C, Au, A, Fe, Co, N, Ce, M, Nbo, W Ta and/or M, 10
c has a value fromO to 3, with the provizso that (a-c) 2 0.1, d is a nunber

whi ch i s deter mhasad Jvyuefhem gad @ocy and frequency of the elenents in the
formula (1) other than oxygen, and 15 e has a value fromO to 20, which is

present in crystal, structure 0 owder X-ray diffractogramis
character- |E'lzzed¥sc)§/1 ?lgﬁ]eggf’%lgﬁgd%mzt?‘ﬁ%e%tang?érgief erably at |east 7,

especially at least 9, interplanar spacings selected fromd = 7.13; 5.52;
5.14; 3.57,b3. 2Bas2.\8Ble fror79;212.373; 2.23 and 1.71 20 A ( 0.04 A). Mbst
preferably, the powder X-ray diffractogramis characterized by re- flections
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of the BPagg eqhasiaomluelfrony8iteBavith theerpdsalivet (&-¢)a0.4i f fract ogram of the
inventive nmultinmetal oxide has the 10 characteristic reflections listed in
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15 e has a value from 0 to 20,

(, which is present in a crystal structure whose powder X-ray diffractogram is character-
ized by reflections at at least 5, preferably at least 7, especially at least 9, interplanar
spacings selected from d = 7.13; 5.52; 5.14; 3.57; 3.25; 2.83; 2.79; 2.73; 2.23 and 1.71
20 A+ 0.04 A). Most preferably, the powder X-ray diffractogram is characterized by re-
flections at all of the interplanar spacings specified.

In the present application, the X-ray reflections are specified in the form of the interpla-
nar spacings d{A] which are independent of the wavelength of the X-radiation used and
25 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.

30 Tabie1

(. Reflections d (+ 0.04) It
[A] [%]

1 713 186

2 552 9.3

3 514 437

4 3.57 33.0

5 325 734

8 583 64.1

7 279 100

8 273 ’ 851

9 223 314




10°1.71 46.4 Depending on the degree of crystallinity and the texture of
the resul ti R ¢008%%862 of the nultinetal oxide, there may be weakening of
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in a very particularly preferred embodiment, a has a value from 5to 9, b a value from
0.5to0 1.5 and ¢ the value 0.

30 Inthe formula (1), Q is in particular the element P.

The metal M in the formula (1) is in particular selected from Na, K, Rb, Tl, Au, Cu, Ce,
Mn; M is especially Ce or Mn.

35 The BET specific surface area, measured according to DIN 66 131, which is based on
the "Recommendations 1984" of IUPAC International Union of Pure and Applied Chem-
istry (see Pure & Appl. Chem. 57, 603 (1985)), is generally more than 1 m?/g, in par-
ticular from 3 to 100 m?/g, and especially from 10 to 80 m%g.

40  The inventive multimetal oxides are prepared in particular by a process in which

(i) an aqueous solution of at least one water-soluble vanadium compound is pre-
pared; and



" (ii) the solution of the vanadi um conpound is conbined with a solution of a
~silver sal PF8AB0Q55668rce of the element Q and also, if appropriate, a

. source of the netal M 5 Depending upon the desired chem cal conposition of
the multinmetal oxide of the for- nmula (1), it is prepared by reacting
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articul ar ce S glven [ e el enent
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salts, for poun ery particu lar pre erence among these is glve e inorganic water-
soluble compounds, in particular the alkali metal and ammonium salts and especially
, the semineutralized or free acids of these elements, for example phosphoric acid, ar-
{ senic acid, antimonic acid, the ammonium hydrogenphosphates, arsenates, anti-
monates and bismuthates, and the alkali metal hydrogen phosphates, arsenates, an-
timonates and bismuthates. Very particular preference is given to using phosphorus
35 alone as the element Q, in particular in the form of phosphoric acid, phosphorous acid,
hypophosphorous acid, diammonium hydrogenphosphate, ammonium dihydrogen-
phosphate or phosphoric esters, especially as ammonium dihydrogenphosphate or
phosphoric acid and very especially as phosphoric acid.

40  Where they are also used, the salts of the metal component M selected are generally
those which are soluble in the solvent used, in particular the water-soiuble salts, for
example perchlorates, carboxylates, acetates and nitrates, in particular acetates and
nitrates, of the metal component M in question.



exanpl e perchl orates, carboxyl ates, acetates and nitrates, in particular
acet at es anfF OHP?QW&, of the nmetal conponent Min question. PF 0000055662
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in the reaction to free it of salts before drying it.

The spray-drying is generally undertaken under atmospheric pressure or reduced pres-

sure. Depending upon the pressure employed and the solvent used, the inlet tampera-
35  ture of the drying gas is determined; generally, the drying gas used is air, but it is also

possible to use other drying gases such as nitrogen or argon. The inlet temperature of

the drying gas into the spray-dryer is advantageously selected in such a way that the

outlet temperature of the drying gas cooled by evaporation of the solvent does nof ex-

ceed 200°C for a prolonged period. In general, the outlet temperature of the drying gas
40 s set to from 50 to 150°C, preferabtly from 80 to 140°C.

in a particularly preferred embodiment, the solution of the vanadium compound is re-
acted with the source of the element Q and, if appropriate, the source of the metal M, a
stream of the resulting solution is mixed continuously with a stream of the silver salt

45  solution and the mixed stream is spray-dried.



ceed 200C for a prolonged period. In general, the outlet tenperature of the
dryi ny gas PE®O080SEE62t0 from 50 to 150C, preferably from80 to 140C. In a
particularly preferred enbodi nent, the solution of the vanadi um conmpound is
re- acted with the source of the eI enment .Q and, if appropriate, the source
of the metal M a streamof the resultlﬁg solution is mxed continuously
Wi th a stream of the silver salt 45 solution and the m xed streamis
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formula (1)

the cat al yt FELFIT SR L a;ﬁn?éygvporamupeaﬁm et e e Rt ane e Apae
be, for2%xalhgraio whighcomprses a giultingialpxide of the formula (1). ThIS layer is preferably
applied to the support material in the form of a coating and comprises preferably from

30 to 100% by weight, in particutar from 50 to 100% by weight, based on the total
weight of this layer, of a multimetal oxide of the formula (l). More preferably, the layer
consists entirely of a multimetal oxide of the formula (1).

30
When, apart from the multimetal oxide of the formula (I), the catalytically active layer

( also contains further components, these may be, for example, inert materials such as

silicon carbide or steatite, or else other known vanadium oxidefanatase-based catalysts
for the oxidation of aromatic hydrocarbons to aldehydes, carboxylic acids and/or car-

35 boxylic anhydrides. The precatalyst preferably contains from S to 25% by weight, based
on the total weight of the precatalyst, of multimetal oxide.

The inert nonporous support material used for the inventive precatalysts may be virtu-
ally any support materials of the prior art, as advantageously find use in the preparation
40  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
45  industrially ineffective amount of pores”, since it is unavoidable in industry that a2 small
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L. generally from 10 to 20% by weight, based on the solids content of the suspension or
slurry of the inventive multimetal oxide. Suitable binders are, for example, vinyl ace-
tate/viny! laurate, vinyl acetate/acrylate, styrene/acrylate, vinyl acetate/maleate or viny!

35 acetate/ethylene copolymers. When the binders are organic copolymer polyesters, for
example based on acrylate/dicarboxylic anhydride/alkanolamine, and are added in a
solution in an organic solvent of the slurry of the inventive multimetal oxide, it is possi-
ble, in a similar manner to the teaching of DE-A 198 23 282 .4, to reduce the content of
binder to from 1 to 10% by weight, based on the solids content of the suspension or

40  slurry.

In the coating of the catalyst support with the inventive multimetal oxides, coating tem-
peratures of from 20 to 500°C are generally employed, in which case the coating in the
coating apparatus can be effected under atmospheric pressure or under reduced pres-
45 sure. To prepare the inventive precatalysts, the coating is generally carried out at from
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preliminary stage of the precatalyst.

(' in the thermal coating of the inventive precatalysts at temperatures of from above 200
' to 850°C, preferably at from above 250 to 500°C, in particular at from 300 to 450°C, the
muitimetal oxides present in the precatalyst decompose to silver-vanadium oxide
35 Dbronzes. This conversion of the inventive multimetal oxides present in the precatalyst
to silver-vanadium oxide bronzes also takes place in particular in situ in the reactor for
the gas phase partial oxidation of aromatic hydrocarbons to aldehydes, carboxylic ac-
ids and/or carboxylic anhydrides, for example in the reactor for preparing phthalic an-
hydride from o-xylene and/or naphthalene, at the temperatures of from 300 to 450°C
40 generally employed, when, instead of a finished coated catalyst, an inventive precata-
lyst is used in this reaction. Up to the end of the conversion of the inventive multimetal
oxide to the silver-vanadium oxide bronzes, a steady rise in the selectivity of the coated
catalysts can generally be observed. The silver-vanadium oxides which form are thus a
catalytically active constituent of the catalytically active layer of the finished coated
45  catalyst.
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tion with other catalysts having different activity, for example catalysts based on vana-
30 dium oxide/anatase, in which case the different catalysts may generally be disposed in
the reactor in separate catalyst beds which may be disposed in one or more fixed cata-
(’ lyst beds.

The BET surface areas, crystallographic structures and vanadium oxidation states of

35  the silver-vanadium oxide bronzes which can be prepared from the inventive multimetal
oxides are substantially comparabile to those of the known silver-vanadium oxide
bronzes.

Examples
40

A Preparation of muitimetal oxides

A1 Age V.0, (comparative example)
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sulting dark brown suspension was cooled and spray-dried (iniet temperature (air) =
370°C, outiet temperature (air) = 100°C).

30 The resulting powder had a BET specific surface area of 14 m?%/g and a vanadium oxi-
dation state of 5. A powder X-ray diffractogram of the resulting powder was recorded.
( From the powder X-ray diffractogram, the following interplanar spacings d [A + 0.04]
- with the accompanying relative intensities | [%)] were determined: 7.13 (18.8), 5.52
(19.3), 5.14 (43.7), 3.57 (33.0), 3.25 (73.4), 2.83 (64.1), 2.79 (100}, 2.73 (85.1), 2.23

35 (31.4), 1.71 (46.4).

A3 Ag:PV1;0z . x HoO (inventive)

144 4 g of ammonium metavanadate (1.20 mol) were added with stirring to 5 | of
40  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 sclution was cooled. A second solution of 118.9 g of
45  AgNO; (0.7 mol) in 5 | of water was prepared separately. Both solutions were spray-



with the ai f J ns D 5000 diffractometer using Cu-Ka radiation (40
kV, 30 M).BF%HQS%%E?E‘;CIONEIGF was equi pped with an automatic primry and
secondary aperture system and a secondary nonochromator and scintillation
detector. Fromthe powder X- ray diffracfipgram the follow ng interplanar
spacings d [A] with the acconpanying rela 15 tive intensities 1,.11% were
det er m ned: drissl thgether (jet tempegtyre (), = 137086 putlst igmpesatyse (gif 2= 9P0°CGH s
(23), 3.85 (M&En9dfa Boklm{xeé2. 6), 3.09 (55.1), 3.02 (100), 2.58 (23.8), 2.48
(27.7), 2.42 (25.1), 2.36 (34.2), 2.04 (26.4), 1.93 (33.2), 1.80 (35.1),
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outl et tenpgrat Pfﬁja(-a'}ioh)ofﬁrekg%sis 30 The resulting powder had a BET specific
surface area of 14 n2/g and a vanadi um oxi - dation state of 5. A powder

X-ray diffractogramof the resulting powder was recorded. Fromthe powder
X-ray diffractogram the follow ng.inierplapar aci ngs,.d 0. 04]. i th
the_accompafifig B8 aarstAleoichf £ Bt e nabneil PAes e i natel SxiSeon b g
5.52 (19. 33ronstig hydregarppns, 3he powdersa) . AR amd A3 preparedweare appfied)as folliops
(100), 15 73to(rBagrisjunsifiGate 3phg¢rad. 300, g &f stéat{td 8pHores AaBng\8 HiRAVMEEBEF from 3HR20

i nventive) tolhnfiwBredtoz26dRN bEAtMBIARVRANAGLE oldr ZOmMDKih 1 b &of ekl partivdibh
stirring ! Ooqder ha 440g A LAR Rid fAK UBHEE ofibe SYoratindlire BanBAnabORAy 1.5
g of phosphor. ¢ &S {8 4 8 ég‘?/ Vel It re added, . furt (s
Stirring toveHa Siaalet nd U bowent 8 albrd and BbsSa Sy gt lhs WelgEe

t enper at ur eth8thysarriigd safahigaliverrtive sampPegtion idstriedianc? eagel of dhe tseitwi t hi n
2 hour s2Ginding pesaatatystir aftendeatiréatmedt alt 4Q05C dort enepleauat wase 10%rbySvéight; baseaf t er -
ward, the resthkettbtabweaight dftosvinisiddiddtapstwas cool ed. A second sol ution of
118.9 g of 45 AgNG3 (0.7 nmot) in 5 1 of water was prepared separately. Both

sol utions were spray PF 0000055662 11 dried together (inlet tenperature
(air) = 370C, outlet tenperature (air) = 100C) by neans of a hose m xer.

The resul tifg pBidaiomae-x eierto liciaghydlideace area of 24 n2/g and a
vanadi A oxi - 5 dation state of 5. A powder X-ray diffractogram was recorded
of the resurThd pgcptalyesrA.1, Atoand A3 noeskred Xctaningith I aokegrasatité Rehéres) ow ng
i nt er pl anary&Bagtdiged ubAo abddikngth of 66 cm each into an 80 cm-long iron tube having
an internal width of 16 mm. The iron tubes were surrounded by an electrical heating
mantle for temperature control. Through the tubes from top to bottom, 360 1 (STP)/h of
‘ 30 air at 350°C laden with 98.5% by weight o-xylene were passed from top to bottom
(‘_ through the tube at a loading of 60 g of o—xylene/m® (STP) of air. Table 2 which follows
summarizes the results obtained.




wth the ac elative intensities 1,1 [%4 were determned: 7.13
(17.9), gi %@55&% 15 (48.4), 3.57 (34.7), 3.25 (80.2), 2.83 (64.2),

279 (100) 2.73 (88.8), 2.23 (30.1), 1.72 (53.2). 10 B Preparation of
precatal ysts For the use, denonstrated uggder C, of the nultinetal oxides for
the parti al OXI dation of aromatic hydrocarbons, the powders A, A2 and A3
prepared wer'@ l?p%)l ied as follows 15 to nagnesiumsilicate spheres: 300 g of
steatite spheres having a dianeter of from3.5 to 4 mmwere coated in a

coating drunnat| 20C overca@iysi n with 40 grohséhe [poshvessioral CR@sretivigid 4. 4
g of oxalic|aci{d with addltlon of 35.3 gdg,fX xtu% Olgorrprisi 06 % by

wei ght of water| and 40% by wei ght of ¢l ycerol and subsSe uently d. The
wei ght of et ououyrr(, T Ve [COMPgIST t TP, rmTed on
a sanpl e of | the °P@£a?$'9%§fﬁw g precatally %(g‘”é Ter fheat™treafl ment f’f 400G f or
one hour, was 1 on the total meight of|the finished
catalyst. G Oxi gfoa(%rﬁﬁn &(%F%I/ ene 'g)o pht hal i ¢ anhlydri de 25 The precat a}l ysts

Al A2 anp A %vernﬁ‘e%ﬁ’t@staCCOfm ng tp & bgoal.ed stegiite sphergs) were
i ntroduced up tjo a bed length of 66 cn each into fan 80 cm ong iron tube

having an | nt efagh nalshé&andxidedofmre) The iron tubes were sufrounded by an
el ectri cal eatling mantle for tenperature contr

top to bott@n mnﬁve(ﬁl'ﬂwth of 30 air) aAg,;BYQO:{ aden 4G th P8. 5% by wei ght
0o-xyl ene weye passed fromtop to bottom through the tube pt a | oading jof 60
g of o-xyl epe/ ngfrersT)itirggtabexide affble 2| which fol ljows summprizes the results

bt ai d 8065566212 —Fable—2—) Cotal et IDhoca Sl oot o~
opt al ned. F |SAvEwre) b= — Gty St—rnaste o ver-SHoi—G;

selectivity') (P- XRD) (m)l %9 (rmol% 1 conparative catal yst Ago373V20,; 39
12 (from mul™t i neceal, sebetitlétydtorfdsponds tonthentropertiomtof khes kyidug’ BMNVERBS td 2ol

(Lrom nukti met a'bu@%rﬂ&o@uctﬁ{@&) @Oﬁ‘fl@é‘?és%ﬁxaﬁ@élé&ﬂ(ﬁ& td\g@ﬂélc%%§ ilslth théfrom
nul ti metal oxi de gl fth o-xﬁanesc?onggﬁé&’fot - i il %nﬂé@%“ on

of the xylene c al

b
selectivity to 3{1% lﬂ(ﬁ °ft8F3"[angehy ‘? '?8 oé”dt P‘@'dﬁyf’%‘ﬁé‘ Vert ed
to the product @rom&twchI@ﬁqunpén@mﬁ»ya,rmﬂ@on%myﬂw ant eenzeidiagices
o-tol yl al dehyde, o-toluic acid and phthalide, and al so by-

10 A deinstailed sample of catalyst A.1 was used to determine a BET surface area of the
active composition of 6.7 m%g and a vanadium oxidation state of 4.63. From the pow-
der X-ray diffractogram, the following interplanar spacings d [A] with the accompanying
relative intensities l [%] were determined: 4.85 (8.8), 3.50 (14.8), 3.25 (39.9), 2.93
(100), 2.78 (36.2), 2.55 (35.3), 2.43 (18.6), 1.97 (15.2), 1.95 (28.1), 1.86 (186.5), 1.83

15 (37.5), 1.52 (23.5).

The deinstalied samples of catalysts A.2 and A.3 exhibit similar powder X-ray diffracto-
grams, the BET surface area is in each case approx. 6 m%g and the vanadium
oxidation state is 4.69,



products such as nal eic anhydride, citraconic anhydride and benzoic acid. 10
A deinstal | o¢ sopfpssssef catalyst A1l was used to determne a BET surface
area of the active conposition of 6.7 n2/g and a vanadi um oxi dation state
of 4.63. Fromthe pow der X-ray diffractogram the follow ng interplanar
spacings d [A) with the acconpanying ref&ative intensities lrei [%4 were

det er m ned: W%?%éﬁg' 821,. 3.50 (14.8), 3.25 (39.9), 2.93 (100), 2.78 (36.2),
2.55 (35.3) VR BLYTEEEY, 1.97 (15.2), 1.95 (28.1), 1.86 (16.5), 1.83 15
(37.5), 1.52 (23.5). The deinstalled sanples of catalysts A 2 and A 3

exhi bit sinill ar Avouktimetakoxidy ofiihefgeaetabforgutarty, the BET surface area is in
each case approx. 6 n2/g and the vanadium oxidation state is 4.69. PF
0000055682 13 What is clainmed is: 1. A multinetal oxide of the general
fornula (1) 5 Aga-cQMV, zAF:LeMF00s1 $WhEre a has a vBlhue from5 to 9, 10
Qis an element selected fromP, As, Sb and/or Bi, b has a value fromO0.2
to 3, 15 Mis a"#€fé&l selected fromLi, Na, K, Ro, Cs, TlI, My, Ca, Sr, Ba,
Cu, 2Zn, Cd, Pb, C, Au, A, Fe, Co, Ni, Ce, M1, Nb, W Ta and/or M, c has
a val ue of | essat hahasla vaQe ¢toimss @ Syunber which is determ ned by the val ency
and freggency of the elenments in the fornmula (1) other than oxygen, and e

has a value from O tq 2 i i r J .crystal structure whose
powder X-ray di ;5} ra%taggeﬁ%ﬁssmgﬁera&rdgz’? Er ?‘%?ﬂg %@/&?@'I ections at at least 5
i nterpl anar spacings selected fromd = 7.13; 5.52; 5.14; 3.57; 3.25; 2.83;

2.79; 2.73; 2.2B anbgsia valuafrom®.B20 d). 2. The nultinmetal oxide according to
claiml, where 30 a has a value from5 to 9, and c¢ has the value 0. 35 3.

T 4 TEL 3, B sl o 0t o 06 it s <
: IE’Q,néTQ;u AI F-emgo,w, %;ﬁﬁmqﬁﬁmfﬁ?@a‘;g 9 9 y

c{ai ne 1 to 3, wherel I's P. 4 oXxi de according to any
of-clains 1 to 4, having a BET specific
o has a value of less than 1,

20 d is a number which is determined by the valency and frequency of the
elements in the formula (I} other than oxygen, and

e has a value from 0 to 20,
25 which is present in a crystal structure whose powder X-ray diffractogram is
characierized by reflections at at least 5 interplanar spacings selected from d =
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 multimetal oxide according to claim 1, where
30
a has a value from 5 10 9, and

c has the value 0.

35 3. The multimetal oxide according to either of claims 1 or 2, wherein b has a value
of from 0.5 10 1.5.

4. The multimetal oxide according to any of claims 1to 3, wherein Q is P.

40 5. The muliimetal oxide according to any of claims 110 4, having a BET specific
surface area of from 3 to 100 m?/g.



surface area of from3 to 100 n2/g. PF 0000055662 14 6. The use of a

mul timetal pxpespereses ding to any of clains 1 to 5 for preparing

precatal ysts and catal ysts for the gas phase partial oxidation of aromatic
hydrocarbons. 5 7. A precatal yst which can be converted to a catal yst for

t he gas phase partial oxidation of arorMdtic hydrocarbons and consists of an

i dat | '  ch
compr i sesr & TR apiifineftl onfe Sherdlifi 14 ?%ﬁﬁﬁﬂ%g S
precat al yst accRiPERAYste @neicatalsts fonihe 99s PhRsPREal i8N plAreEGl'By wei ght

based on t he weiyghecapfonshe precatal yst, of nultinetal oxide. 9. The
precatal yst according to claim7 or 8, whose inert nonporous support

gglt grei ZECS?S?LSA réa%tnaws%higf\%ian be cbRverRdRb QGatstysh fir e SR8 pgnmul t : erlt gln
of at | east ongo \Aﬁa[t@?ﬁg{oﬂbﬁﬁg hﬁrﬁéﬁ{bgﬂ;%%angon&% |8{s]an('g%ﬁf%§ogf%d%£§§ (1)

the sol uti on of2ndRl IRAShAE [RYPLARRIBY Hiprete QERPrRPE A tgLIe of a silver

salt and t he soancowlingftotamy ofcleimest ta@.and al so, if appropriate, a source of
the metal M 25 11. The process according to claim10, wherein the

br 0c6sa aocbr di e oy REBegHA (6 it 1 GBI TR S (6 R RS, o the
20 vanadi um con%%&h%ns’gew Iggféféﬁ terggttaﬁ/gt@élrﬁuiﬁé‘n%%] Q\Myg' elenment Q and, if

appropriate, of the metal M and a streamof the resulting solution is

conti nuouslSy nThechrecatalstaacsordingnto gfaim Heor 8, hese ingrtitnosperaes supped t he mi xed
stream i s spraymawdtialadnsisfs cf 3teafitepr ocess for preparing catal ysts for the gas
phase partial oxidation of aromatic hydrocarbons, consisting of an inert

2?1‘52??32&3195%%5@% & piebaRba St o RO R (el B T8, “Fear
reatment of a YM'&tatal yst according to any of clains 7 to 9.

(i) an aqueous solution of at least one water-soluble vanadium compound is
20 prepared; and

(i) the solution of the vanadium compound is reacted with a solution of a silver
salt and the source of the element Q and also, if appropriate, a source of
the metal M.
25
11.  The process according to claim 10, wherein the water-soluble vanadium
compound comprises NaVO; and/or (NH,)VOs.

12. The process according to either of claims 10 or 11, in which the solution of the
30 vanadium compound is reacted with the source of the element Q and, if
appropriate, of 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.

35 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.



