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added, t o t Istarting evgéniicocompinaitl coxydeo,rang optjosally Brgmaniayis taamdiar raio pfrapgania compoomht axyges

| ong™ as suclkmmdaia £ bnO.5rtoy10dl toiSris pasbest throvght dreedins packed withothe baelyst atre ©®perature

i ron conpourndinafiem 899 taBd°Pony conpound for production of iron antinonate.

In any céise, Thadeagtione may be|cgwripq oyidn Hedixep-ed ny fividizad kednhuhthe figidized bad regedion ison
ant i monat e PEfREble. conpound of at |east one el enent sel ected from vanadi um

mol ybdenum a'ﬂ'ﬂ crlgy apcerfingdp Hie Pigsens inveren xaibity eP‘F‘H‘ (98!?"&7‘ ? P?’i%%“a'i'\b'ﬂ (Fdayon.

activity aﬁgﬂ g?hg geﬂ? @f frpr@gxrdaypn of oggm@ corppf:gn carl{o ii

hus PR e #‘;ﬂ‘r § °§tq'b°ﬁrpfe M °r a"s "°3 or
€ pre ﬂt rom C y lk%z? car ons a

t enper at ur ble §|c hydroc rb c de aef thale%) 9%'983"'

C. The calg ,{g g, I otie, ep tﬂ hydrocarbons

t enper at ur g, Jutidi bémﬂ,g ﬂ,ﬁ& y)sz. &hﬁp‘}m tabl ocar

tenper atgyr %o eih&ﬂiemﬂﬂ‘ﬁs aid EHutané! é?lﬁib\eodrsﬁflratgtﬁ Qﬁﬁlﬁlc l@dr@ca‘r&n cIU&HJf:rSpWUHU i
be suffici @@yiens] RBoukAdNna, Bitddierd; @RA %bﬁ}alet Builabl6 aRbIBBARGIudS MeRHARd, CdthaRéllisdpfopkiiof d
either in an bikfshoD@FEoD TExaribled df| suitalioZ&FbokyE GompYuRisCihaitleyachiBnel nictryi 6thyl G@tohsd.
A fixed begbrfiadehldsskcetafielytie) (hab@ylaldbyiyddl strdih, britemeidoréRindescr i bed aqueous
sl urry cont aimicitsgs wWhete conyaitioral procdsses @re follvivedon progaratibh 6f iroAvENtiMBdn@Cordiringf redtal V,
Mo, and 4V oxidecatadystshaviagalhigh ¢anatihei, melybdehime or angste) contdnt las alestiofiedirhef@jnbétore it is
and_cgar r i egeremty difiievit tg obtain caialysitanaf stfficiont $tiengtly aridoin [parigutbr. e rreduction zaprodugibilignid
I ng t heo dodretiatnehanges F celeining tayiparatyreneaues conisidérgbleypryigtions fof p@MtSEP'Fdz PWQ'CQSr
ext rusi on. PRPeriiesicf the sesultinaccatalysta ] F?/h@? congrary, thef RIPORPS ﬁ"@ﬂj@é@op'ﬁ?mﬂ!?'ﬁ!?" RIPYidefig
t he above- Geial¥sts SEdvingheliagtvitg phahysialprepsttias withrgo "°E’B1’H$?bl"t¥al par t | cI es. The
spray drin "Ef‘arﬁ”%%"té’f"f'é'@! By '“ﬁ‘?éﬁ‘fs!" geateffiptall yifty sl E‘{’az gfjould be
e.g., a rot f dhat tho present ipyefrion i pat copstued #5 Al t"S?B%’ ‘"?IP‘° pPrpgntsdare by
nozzl e typ&eg "B'Pss"lt—'lf @48t ng, a 15 fluidized bed cal cining furnace can

be used. T yst production process according to the present invention
S partlsg %I table for use in the production of the fluidized bed

catal yst's, , xcellent activity and high strength can
be obt ai ned W t%'yggia?iwiet@;éb ?‘%B@odum bility.

Fe11Sb20VaMo1 W0 50381(SiOz2)s0

§5 was prepared as follows.
(1) 239.3 g of antimony trioxide powder was weighed.
{1y 390 ml of nitric acid (specific. gravity: 1.38) and 490 ml of water were mixed and heated at 40°C. To
the mixture was added 50.3 g of electrolytic iron powder portionwise to dissolve it.

5



The cat'al ysts produced by the process of the present invention are useful
for conventional reactions 20 suc fstﬁ @il dation, oxidative

dehydr ogenati on and anmoxi dati on or organi c corrpounds as stated above.
Usage of the catalysts is in accordance with any known net hods. For

exanpl e, a (ny reeglg gEsicE SUNSI0.SL0W%Rwad wiighed)g Or gani ¢ conpound, oxygen, and
optional | y anteposentsi{litpanddl) &ére faddedn this ofdef)BItompahentiii) whitk stiriny WEIE And tha.pHoNi a
= 1: 0.5t eheldlaryGras adjustet o eithsiBeb dqhwoosigmania eact or packed with the catal yst
at a tenper at Thegesultimpsiuny was beat Réa6d 10000 for & hedrs Wih sBEing. The reactions may
be c¢armsi ed ouX-rayndiffritonfisitry e -thae dolids chibterit chif Zbed slomyd revisaled forreatipn 9f divstaltineh iseh
reactlon i @nfmosdter abl e. The catal yst according to the present invention
exhi bi ts exXWel4%mef apeoniyp perapeybdale e weighed ond disselved il ralof Py walert i ve

dehydr ogenéY)|38ﬂ 9 aRreaRiWy Mraleyasppatorwes peded te RyRouates, fellpweckby-hegting atA0GRat i c
hydr ocar borfgd 19999 pafie.aqd vog pasienepise ‘i’@&’&PB‘b °"’%5ttur at ed or unsatur at ed

al i phafd ¢ KYHIERSS5 grmorgur uggsta Q%?g d dﬁiﬁ Whyr t i cu%grl Y,
the catal %’ ol RePERFRY FYP "a g ﬁ°"faﬁ'§‘969’s %9 on
or ammoxi BaglY 3 ‘"s ussmé } (?ga bR e m%ryke( R e
hydr ocar bfﬁ-@%pheﬁ et %fer Gt i Hhoee
tol ueng, ene ar ene en- Zene, hal ogenat ed
t ol uene rret hoxyt oI uene and cunene SU| tabl e al kyI het eroaromati c

hydr ocar bggpgALgel ude picoline, lutidine, collidine, nethylpyrazine, and

et hyl pyridine. Suitabl e saturated aliphatic hydrocar- 35 bons include

n- but ane ang chiaipd Hivitg @n efpitidapfoirulatinsat ur at ed al i phati ¢ hydrocar bons i ncl ude
propyl ane, n- butyl ene, isobutylene, butadiene, and isoprene. Suitable

al cohol s Feat4 M eWiNkOaa(8id2)s0 €t hanol , i sopropanol, and et hyl ene gl ycol.

Exanmpl es of suitable carbonyl conmpounds include acetone, nethyl ethyl

ket Ohe, fwasrpedpaietjnothe sampemannel s jrdiexample d bexcspt thatiasidifiencof aptimony tioxide wasdollowed

met hacr ol i additignof @:galution pirickel nitesieie pure Waten as g ninkel sayeraterjaband dhe figplccgicingion was

pr epar & | Whdusted B89 @fer 2 ¥y - cont ai ni ng netal 40 oxide catalysts having a
hi gh vanadi u rml ybdenum or tungsten content, as nentioned hereinbefore,

Ui

it is ge Sdifficult to obtain catal ysts of sufficient strength and,

in particul th roduct..o roduci bility is so poor that changes of

cal ci ni ng tgr?btgl?’ség?ﬁ'g aﬂgﬂg'gcagf(?ﬁ'g"%der able variations of activity and

physi cA t;,t,h |§) ek eﬁul ting catalyst. To the contrary, the process
accordi ng At 7P tion provides catal ysts satisfying both

activity m%amhqaé sdfeR ér'assn ,ﬁﬁ .egogeeatae{MM&J Qiahdnioh uéﬁge was fdildfed
present v giaiubd o agu@em.oh of iirka| ifatg i Sk RS asC8 bdinln o 164n8 WP irlald

Exanpl S, calkinbtioh wasEbaiklctbd REsdd ME & 8 heurs 8 that the present invention is not
construed as being limted thereto. All the percents are by wei ght unl ess

ot herw septamiLeat ed. EXAMPLE 1 50 A catal yst having an enpirical formula:
[err] 55 was prepared as follows. (1) 239.3 g of antinony trioxi de powder
was wei ghedA céthlyst hadfhg amemgpificahfotmulac aci d (specific gravity: 1.38) and 490 m
of water were m xed and heated at 40 * C. To the m xture was added 50.3 ¢
of \el:ect rkshaBbs=tf12MogMg:PonkSilepor t i onwi se to dissolve it. 5 EP 0 476 579
Bl (111) 1229 g of silica sol (SiO2: 20 wt% was wei ghed. Conponents (I11)
and (1) vias@renarae i the,same rganpera in Bamels tp@eeph thal qdpifion i jantimogy frioxide was\felioved gn g
t he pH ofPY 3ditien ofrg splufiens ofm 9&%’6'@1"'?‘69 B RS Yoter s, HRA0eRIEN gl andiipe final

r esul t fngralsingiiop yaseoldysted @t 0D G {oE A hOWS- 100 [err] C for 3 hours with stirring.

5 X%fractorretry of the solids content of the slurry reveal ed
formatio stalline iron antinonate. (IV) 14.5 g of ammoni um

par amol ybda solved in 60 mM of pure water. (V) 80.1 g
of ammppi umkﬁlae vanahg{?(grq 'ﬁ&pfo%‘ ald to 480 m of pure water, followed by

heat i ng e, 3%@50&[9%& l Wz%m Zn2B050166.3(SiO2)100

was prepared in the same manner as in Example 1, except that addition of antimony trioxide was followed
by addition of a copper nitrate solution in pure water, a zinc nitrate solution in pure water, and a boric acid

56 solution in pure water as Cu, Zn, and B raw materials, respectively, and the final calcination was conducted
at 600 C for 3 hours.



and 160 g of oxalic acid was portionew se added thereto to dissolve it. 10
(VI) 19.0 g of an ammmummetatun t us solution (W(Jerr]: 50 wt%
was wei ghed. Conponents (1V), géﬁg“?ﬁlrﬁ’?éjégre added to the

above- prepared aqueous slurry cont aining crystalline iron antinonate,

fol | oned bydkereosighl y stirring. The resulting aqueous slurry was spray
dried by méans of a rotary disk type spray drier. The resulting fine

spheri cal parA tad@shaung en engicaiieshuat 200 [err] C for 2 hours, then at 400 *
Cfor 3 hours, and finally at 500 * C 15 for 1 hour. EXAMPLE 2 A catal yst
haviing an &epbbikMadW:Daes@i0aic 20 [err] was prepared in the same manner as in
Exanpl e 1, except that addition of antinony trioxide was foll owed by

addi t i on ofwa® prepiared inothe gémenmannet anint Examile i1nexsent dhahifeclinal paicinatioh wke condugled at
mat eri al aM@0tdfer §hayel cal ci nati on was 25 conducted at 600 [err] C for 2
hours. EXAMPLE 3 A catal yst having an enpirical fornmula: 30 [err] was

pr epar ed™i EAMBLE e manner as in Exanpl e 1, except that addition of
antinmony tri oxi addi tion of a suspension of bisnuth
nitrate in J&%‘“&?%{“%’Pdmﬁﬂ' Taw material and the final 35

cal ci natlorll_.eyvggzn g W%j géoz 00 * C for 3 hours. EXAMPLE 4 A catal yst

havi ng enpiri ca 0 [err] was prepared in the same manner as in
Exanple 1, g¥GRBired m%e @Qﬁa e 8 in BB 1Y exfobgt ek S MBI ScafcRbiloR Was! cbucted at
addi tion ofaz@.cs,g,léjﬁdugn of magnesiumnitrate 1 n pure water as a nmagnesi um
raw material and the final 45 calcination was conducted at 700 * C for 3
hours. EXAMéMeABARAIVE elinigts having an enpirical fornula: 50 [err] was
prepar edoi N The sane manner as in Exanple 1, except that addition of

ant i nony tri oXtasyshising b lsamedngiicaldshoiula koOin Exdmple Twa{pedparad bs falows.SOl ut i on i n
pur§ ter, ¢ 280.A@ oharttimaryetricxitle powdsnwasiwejghede wat er, and a boric acid 55

sol ution in (iuBW mixf eitricasid Gpecificrgraviiyn d.38) and oGt of mafad were mixsp@dtheated at 40 shido
the final catheimidiré was afded SOSraod electtdlytia irod POVder pdrifonfise tolishalveris. 6 EP 0 476
79 Bl EXANPLEIE2283a0f sligasol (BN asiwgighddeal fornula: 5 [err] was
prepared in {Md48aakannenie pagmolyhdatswaseighed and dissojyed iniGam! ofrurer watRs|

cal ci nati on (80t 8A/tRfePEgmmetayeppda ‘%l”? adeecf 'Gﬂe%mh‘{flﬁl"g watgy, fotioweg/iby peatingret 40°C,
cat al yst havg)‘fgfs% ‘ggfcrﬂc@ PW’H'P%a ‘H" ']"° (Tg”% ared in the same manner

S
as in Exsg | Cordponents ?I'\‘;F&E)TW and wl;éreg{agg m this o or to oompone?n l) ftollowed by

thoroughly stitring. The resulting slurty was heat freated at 100 *C for 3 hours with stirring.
X-ray diffractometry of the solids content of the slurry revealed no formation of crystalline iron
antimonate.
The aqueous slurry was spray dried by means of a rotary disk type spray drier. The resulting fine
35 spherical particles were calcined at 200 *C for 2 hours, then at 400°C for 3 hours, and finally at 500° C for
1 hour.

COMPARATIVE EXAMPLE 2

40 A catalyst having the same composition as in Example 1 was prepared in the same manner as in
\w‘ Example 1, except for using iron trioxide as an Fe raw material.

COMPARATIVE EXAMPLE 3

45 A catalyst having an empirical formula:
Fe118b1sVi2Mo13Ws Bl1 O150(SiO2)s0

(having higher V, Mo and W contents than in the catalyst of Example 3) was prepared in the same manner
s0 as in Example 3.

COMPARATIVE EXAMPLE 4

A catalyst having an empirical formula:
55
Fe11Sb1sVy5M01 Wg5Bi1 059.7(Si02)s0

(having lower V, Mo and W contents than in the catalyst of Example 3) was prepared in the same manner

7



820 [err] C for 2 hours. COVPARATI VE EXAMPLE 1 20 A catal yst having the
sane enpirical forrmula as in Exa F??] epared as follows. (1) 239.3 g
of antinony trioxide powder was wel oél\ﬁélﬁ 390 mM of nitric acid
(specific gravity: 1.38) and 490 m*of water were m xed and heated at 40 *
C. To theadihekampn 3vas added 50.3 g of electrolytic iron powder portionw se
t 0o di ssol ve Aclivity 2bd physitdllpropbrid® of egbh Gt titd tatalydtsSbpaledrin [thondfogsiny Bkeatbles (ahd/)
14.5 g of Cempapative. Exapplearan jtHowa tire Taidks 1 \belbw hagthamnwithdthe smpiviest] farmuld Gonditiond fopur e
wat er. ( Vactig@.tdst.gtcof anmmoni um net avanadate was added to 480 m of pure

wat e ,; € ol | destel fdyyactindty taned gitetion 4¢sis@nceq pfdthd BBtalysts wemxerfprmed di dcoardence with the
portionw fotlowingceathodtiereto to dissolve it. (VI) 19.0 g of an ammoni um

met at ungst at e agrueous solution [err] was wei ghed. 30 Conponents (111),
(v, (Vv d (1) were added in this order to conponent (I1),
fol | owed by horo stlrrln The resutl slurry was heat treated at
100 [erf] .C § ffviglize ég‘"%f gm injpneyy
cont ent oﬂo an@gt'%nsaé' At d'bgl B’atlp b P'Bsn g?e P%trﬁ"eﬁ ;E(S'?? "R Hee te
The aqueogaecﬁ txm SJ?;[: é % WaR SYpluated oM Hp TRRFUN YiRldy %‘H?Mﬂ}
drier. g spherical particles were calcined at 200 *

for 2 hpurs b u,eahorgg (LQ;;,J] Cfor 3 hours, and finally at 500 * C for 1
hour. COVPARATLnerdtiskes Mdlebntact hie: see TableGat @l yst having the sanme conposition
as in Exanpl e olygsr Guptie R afftolhdhe MdRr AfTBoMaNNEr as in Exanple 1, except for
usi ng iron tr amnofl@toRenednbidrautib:aw Nat eri al . COVPARATI VE EXAMPLE 3 45 A

cat al yst hagn Amgncxidatipl Métkanbdl: f ornul a: [err] (having higher V, M and W
cont entes t hanPressutdsonpalipedssied of Exanple 3) was prepared in the sanme nmanner
50 as i n Exanfiérepesaturé andreadtict i séexXrablBUE 4 A cat al yst having an enpiri cal
forqula: 55 [ Erygen (shepliechay airirotirand/ molebratinad.3\W cont ent s than in the catal yst
of Exanpl e 3) Ameonigmethanplarapldr metio:Hed sanme nanner 7 EP 0 476 579 Bl as in
Exanple 3. Activity and physical properties of each of the catal ysts
preparét in the foregoi ng Exanpl es and Conparative Exanples are shown in
TabIelbeIowtogether W th tRgie r I G for activity
test, etc. Tests for a(adgadr?;,o{ Q{M&’ L tsif@mqof t he
cat al ysts vveFé" A WS R G . B P E e E] oox. 100
Activity Test: The sarrpiam ? yﬁdwas packe |nto a ui di zed bed
react of” havi ng a fI ui di zed zone of 2.5 cmin inner dianmeter and 40 cmin
hei ght. Ammoxi dati on of toluene or nethanol was carried out in the reactor
under conditions described below. Catalyst activity was evaluated fromthe
reaction yield, conversioWeight s(eg)eoc&i; danboybtini ned from equati ons shown
bel ow. gf i) Anyryi I \0 rogiict formed essur.e;, normal pressure

Al) dja(tg) = Weight (g) of carbon in * 100 g

starting compound fed

Cgagem

40
-
Sort ge;ghtd(g) of carbon in
. - esired product formed
Selectivity (%) Weight (g) of carbon in starting * 100
4 . compound consumed by reaction

2) Attrition Test:
50
The test was carried out according to the method described in "Test Methods for Synthetic Cracking
Catalysts", American Cyanamid Co., Lid., 6/31-4m-1/57, a well known test methods for fluid catalytic
cracking catalysts. An attrition loss (%) R was determined by the following equation:

66

Attrition loss (%) R = —El_-s'-}-l— X 1003



Tenperdature and contact tine: see Table 1 Oxygen (supplied as air)/tol uene
nolar ratio: 5.0 Ammoni a/tol uene b4 3- 0 (i1) Ammoxi dation of

Met hanol : 20 Pressure: norﬁﬁgﬂzgétér)? Tenperature and contact tine:
see Table 1 Oxygen (supplied assair")/nmethanol nolar ratio: 4.3

Ammoni a/ metwhésialA isma waight(§tdf @ catdlyst logtby \Mivig tdurfrig)a pefiodCal tHadirst 5 Rowss; 8§ & Weight (g)
Conver si on of &atalyst REglyktetion dot SLLoreS hduys; arelaE tsiaosight (g) of a catalyst fed to test. The test was
100 Wi ght cogihctef withaF488rg. i n starting x conpound fed Weight (g) of carbon
in 35 Yi el The(Mgher the dwition eedistawos dbiithe dawlystethat is, thel Wghek/ibi ghiength(af theodatalystathbon
in 009 smaller the yalvenkpitsitiendlogsd#) BO Wei ght (g) of carbon in [err] 2)
Attrition Test: 50 The test was carried out according to the nethod
described in "Test Mtifplls f-or Synthetie Cracking Gat akhysts", Anerj can
Cyanamid Co., Ltd., SA%A#m~4/5% aswelé knownet est ne#hods fed flduid

catal ytic cracking catal ysts.,An attrjtign l9ss (% R was determ ned by the
fol lowin§ equation: BR2E iZs0EL o8s (& e Z.erpls 8z #P 276379 Bl
wherein A is a weight (g of A cdtal Wt Fost®by “&ttixiton Burltng a‘:peri od
of the first 5 hours; Ba4s. a yeight (g) gof aNcatuaIy?_'t Itq'st gy atatrl?niéﬁion for
5 to 25 hours; and Cis @ewd ghg ok pf % salystfedzlo £8stz " The' t est
was condygcted with C = 5% g.'"‘The i gt‘i’erm?h?“ét taél*ftf“m TesisParfta &%t he
catalyst, that is, the jhigghar~thesstrengkh of the cafal yst, (the 5 mal | er
the value of attritiofdg€s &) & Fei rfia] did] ol EoEFEQ &S Ef:sg Bl

Not e: 1):  Toluene 2): Benzonitrile 3): Methanol 4)% Hydr odgen
cyanide 10 It is appananggf romthe results in Table 1 that the catal ysts
according to the pres§g iﬁ‘n\fgnt}',gn B(:Exa,'l[}ple:\fé T 2 S S 9 2
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1 to 7)  exhibit superior performance over those of Conparative Exanples 1
to 4. The catal ysts of CorrparatlveErEb ?gkﬁgs { and 2, though having a
conposition falling within the range o e present invention, do not
contain crystalline iron antinonate and are not therefore in accordance
with 15 the present invention. The catal ysts of Conparative Exanples 3 and
4 are exanples in which thdeté: M, 1gnd Walordrents are out of the respective
ranges specified in the present invention. The results of Table 1 prove
that the catalysts of the present i2jventBeneendtimbkesatisfactory reaction
resufys i n amoxi dation of not only toluene but also methanol. 20 d ains
1. An iron.antinony-containi ng netd) oxiMgthanal yst conposition conpri sing
as essential components iron, antinony, and at |least one el ement selected
fromthe group consisting of vanadidd MYSERESRIGYARERUNgSten which is
represented by enpirical formula: 25 [err] wherein Q represents at | east

O,\/Be glaé‘h‘gpt Selapep%}(eﬁtdf fmr mrets 5 lrgwlléq COF%I Stlﬁgaceprd fo t%?bresﬁat mv&bﬂo%am%

Mh ekhltﬁfhp ose of Compar: vb ’1 to%\

’ at rat es 1 an tho havn osition’ fal wt the.r
G %, T L 'Btar s?aﬁﬁp it ind 'g% Fincsebaisngdin ﬁf
Fhe gl’ %’pthg Fle% rﬁrlﬂv |o fTh 'cal sts ggtl andb4 pI 'in tNhIC P the
i each repy i & bR 8t fhe Fedh dcﬁR:e(? J‘é%aéﬂ%%ﬁ’@ﬁ pré§ents ﬁ@‘eﬂt‘n‘dﬂ wherern a’ls’
from5 to 151119 l?eshl?s 5Bl 31 provelfEl thed egatanysts of the! gi&seftUeRtion Cacméte stlibfhcry! BackiéPM

3 to 15, Fb%mwrdmn&xmaﬁon(orammﬁfbnubkbeousugar@éthaaaand e is 0, dlais nore than
1, (ii) when the sumof ¢c and e is not 0, (c + e)/ais nore than 0.3, f is

from Oz ocleims t he sumof g and h is fromO to 10, provided that when h is
not 9, (c +d + e)/his nore than 1, and 40 I is a nunber of oxygen
at om}s dét eAnniraneghtimomy-asipioingl i nmegpl tomdet legtalysk icorapositior neabribiyg @9 wisentiah gorhveents
abové conporientastimegi ahd@hleast puxt elampnipssiected tiom deroroap nonsigting of vapadiun. Imalvbdénpmn
ant i nonat e. and tungsten wtiiohds represapted by propiricakfoiulal ned in Caim 1, wherein

conmponéht Q is at |east one el enent selected 45 fromthe group

consi sting deseeVeMgWelRP &, Ti, zr, Nb, Cr, Nh Co N| , Cu, Ag, Zn

and Sn. 3. A catal yst co osition as carre Wnerelnals

5 to 15, b i °PF' {pse dPas‘tg‘?%e' ‘3‘%9‘” %f°‘é’ °§s"ft'F% § o, 4
A catal i'.r %ﬁc aé ln, ’ I;:Eh %%Z? Ga é ong eTement
porrpos lon se ct§ {)ﬁ fou s%' $, BJ, a?db’s{"r "% Sl j ch represent

i ron.antinory Y fqﬂg g wﬁ rfpd)s

essenti al co ant m)n ' at | east one eI errent sel ect ed from
the group consbgf}oﬂ&{am 5 , vanad| um nol ybdenum and tungsten which is

represgnt ed bymgahh ot &3, afd08 B1HoR:3 95, MerovikiBd that (F wiér fle 3Ur? ofLard¥®!i8 0, d/a is more
1): Tol uengan3) (i) VAR 2R Yukl df & @ndPe @ hot 0, (CME IR Rloreddan oy dr ogen cyani de 10 |t
is apparent frogwbh@twesults in Table 1 that the catal ysts according to the
present i nvent theBurh bXxgapd BSs from 0 to 10, provided that when his not 0, (c + d + eyh is more than 1,

and )

40 i is a number of oxygen atom as determined corresponding to the oxides formed by combining the
@ above components,
said catalyst composition containing a crystalline iron antimonate.

2. A catalyst composition as claimed in Claim 1, wherein component Q is at least one element selected
45 from the group consisting of K, Mg, La, Ce, Ti, Zr, Nb, Cr, Mn, Co, Ni, Pd, Cu, Ag, Zn, and Sn.

8. A catalyst composition as claimed in Claim 1 wherein a is from 5 to 15, b is from 10 to 60; the sum of
¢, d, and e is from 5 to 13.

s0 4. A catalyst composition as clalmed in Claim 1, wherein said catalyst composition is supported on a
carrier.

5. A process for producing an ironeantimony-containing metal oxide catalyst composition comprising as
essential components iron, antimony, and at least one element selected from the group consisting of
55 vanadium, molybdenum, and tungsten which is represented by empirical formula:

FeaSbecMOdWaQ|RgPh0|
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1.to 7) exhibit superior performance over those of Corrpam

to 4. The catal ysts of Conparati vigp 4 11 and 2, t hou :
conposition falling within the range o e present i nvena m mmy”m
contain crystalline iron antinonate and are not therefore i*n &ccorden :

with 15 the present invention.  The catal ysts of Conparative Exanples 3 and
4 are exanples in which Negey, MJl)and lae@meents are out of the respective
ranges specified in the present invention. The results of Table 1 prove
that the catalysts of the present 2)veRergorddiridee satisfactory reaction
resyi/tis I n anmoxi dation of not only toluene but also nethanol. 20 Cains 1.
An iron. antinony-containing net al¥)oxi d@td"&’t%lyst conposi tion conprising as
essential conponents iron, anti mony | east one, el enent sel ected from
the group consisting of vanadi um ‘gl ygg'éﬁiﬂﬂ FaAUARt en which is
represent ed by errpl rical fornula: 25 [err] wherer n Qrepresents at | east

ane el Grent [t ms&.%“%beqq}ﬁ EAP; t'nv gsmm se,{g,n%n&amp%e

l\/g r It| a
! lbl perr pe
M, R d ’Th catal of v 1and2 inga'co gsrtr htling Within era
confain' ﬁ@l?&nsan o aFeaa%E a% Fr‘. feidke th aéc% f rom
t he gr,eumrecdmmﬁvbmgn Ofhe Bataifs of g BRamph3 @B dhd 4Pare ExamPles fr which tﬁb v,'Mo, an

p

Ga, In, me’pr ntioA!

I each I gy WBhtbntdlo Bt 81hé rebtlchve rdd estsla&b.freeﬁnﬁ'&.srbsém u‘%ﬁﬂﬁ‘nt wherein a is
from5 to Ifhe résuitsSoff TaBIB115préve thddGhe catalysts of the prdaent SriveAtio achievsl satisfadlor rdabtioh r OM
3 to 15, rguin shdloxidatitn of hot o lerielbdt Asomettiandl. and e is 0, d/a is nore than
1, (ii) when the sumof ¢ and e is not 0, (c + e)/a is nore than 0.3, f is
from Get €laB$ the sumof g and h is fromO to 10, provided that when his
not O, (c +d + e)/his nore than 1, and 40 I is a nunber of oxygen
at qm-as det Ay madimenr-qopisipiog detnl oxidp £atalysh goropesitidnogompusingy asc esseritiali gomperieats
above conpofennimonyaang ablagshpRpstiementaglgetpd frashthe gieumeanpislino of veragiumamplybienyn. on
ant i nonat e. and tungstenwhighjssrepresemisd By emriicakie™leai ned in Claim 1, wherein
conporfént q:l S at | east aone el enent sel ected 45 fromthe group

consi sting GO W" AP0, Ti, zr, Nb, Or, My, Co, Ni, Pd, Cu, Ag, .

and Sn. 3. Acat ,|t a d|nCIa| e sfrom
o 1o b e AR ﬁ%%ﬂ%?ﬂ b "’jﬁ“"é é‘&r et
compos? i ortirg,dt %geﬁ fsfa., AT sy S '°"S'ZEI

iron. anti n%W@tﬂgge e|%n Ghdréih @ yst conposit'io corrprr sr as
essenti al corrgqy}%p,tgstohgon antl nony, and at |east one el enent sel ect ed from

t he group congl.ssfpohngtoqbo 55 vanadi um nol ybdenum and tungsten which is
represent ed bireRiof &, @ndf i Woh a:to 1 pfkiaddthat () WheAI RS SunQiicRd 6 %) 4 Isthorb €ast
one el ementthaet, GEwiee tier sDiof & endl iOHt OCEISE)RLIS MEre@an b8, Na, K, 'Rb, Cs, Be,
My, Ca, Sr, Baistt@ot¥is,La, Ce, Pr, Nd, Sm Th, U, Ti, Zr, H, Nbo, Ta, Cr,
Mh, Re, Co, Nihg sitaof Rland Pt fro@sQ tol 10, prétided @at whg h if\ogt 0Z¢@, + @ck eligis male théBat, | N,
T, Ge, Sn,andnd Pb; R represents at |east one elenment selected fromthe

gr oup 4onsi stim@ ngmb% of gxygenpiom zgrrigterinedpaesaonding tocthe ekides forrhed by, combinipgthe |
each repres@ﬁ‘tG‘BmPO"e"ts-an atomic ratio of the respective el enent, wherein a
is from 5 tyidpstalys compositigngontainigg 3 pystalinpdronanimeates  d and e is from 3 to

15, provided t en of c and e is Q, d/ I S nor
P 2. A catanyst ccgm[)ositlon as c}almed in 81 laim 1, wherein component 'Q is at Ieast one element selected

45 from the group consisting of K, Mg, La, Ce, Ti, Zr, Nb, Cr, Mn, Co, Ni, Pd, Cu, Ag, Zn, and Sn.

3. A catalyst composition as claimed in Claim 1, wherein a is from 5 to 15, b is from 10 to 60; the sum of
¢, d, and e is from 5 to 13.

50 4. A catalyst composition as claimed in Claim 1, wherein said catalyst composition is supported on a
carrier.

5. A process for producing an ironeantimony-containing metal oxide catalyst composition comprising as
essential components iron, antimony, and at least one element selected from the group consisting of
65 vanadium, molybdenum, and tungsten which is represented by empirical formula:

FG.SbeGMOdeQlePhO|
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than 17 (ii) when the sumof ¢ and e is not 0, (c + e)/ais rmre mmnm :
10 f is fromO to 15, the s hlsfromOt -
that when h is not 0, (c + d + e)/Emlo(s}{-’g%;’gE?han 1, and i | “ ‘ '
oxgen atom as determ ned corresponding to the oxides forned by conbl ni ng

t he above cowp@eirirepresbhts at leasbanoGlemahtabligadd fedmthe griotip consistiog biclii, INanig, Rb, Cs, Be,
crystal l i ne Mgoa, 8nBarBsnatle, Conbr N¢h Sonmiprl, TieZr, HhiNb,JacfrsMmiRe, GaaNi, Bo,cRhalPd, 9g, a
slurry essentri Bt IOy, Agrvaiémi @y HEi N, Gr.yist B Gé.rfim, prdoPh; & tepreeantst at leastdong | elemenit

| east one el eelested froml thcgroup donsisting HfcB, de.clkand Seigind 8i th g b, v g a@idirpach represent
mol ybdefium  anefomia iys othe teepegtive plgmey. Whgihai ni ng essential conponents (i)
and*{ii), and (q'Ff’9m§tt°15east one el enent sel ect ed fromthe group consi sting

f th | :

cai d Sqﬁgéﬁsyif ~§£ B féqﬁﬁfzeﬂfﬁgp s gt Dtlon o i 1 g ot B e
metal oxjde {&F rc?@%gésrﬁ% é‘f § "o "2t 5, wherein said iron
ant i monfte i s i 1533 @%t.sﬂmgé!i&%r Bl AR BT Y S Sh P bRA

conpound and_an ss as

daim5, whef e'ﬁs §ﬁﬁ of Ef%Q%é?.fH:dn{ T \ilefmihet doh&yaorﬁ:%'tmg% é%rﬂg&ﬁfgonmﬁmg the
heating an aguf@bsndhdhlsd Y cContaining an iron conmpound an anti nony
conpoung whi kgq 5&%@4 &»ﬁaesuroh BorhdiHinig)aryshalils i7oh dhtimbnatel Which comphisdd iR $isbS oftS
claimed in O ajgfiplparifQr Qirfy Sseérilalf)r bhEinG () CHQIMIUIRA Linirhiondio! 3ad| (B &Asdsi 61id
out by spray déthenf selétted ropt hé Yrotip @nsistingl dFvenadidm CinallytBehum, \she tudbslenSér dlsturry
cal ci ni ng of tévataiiing @ssential esmpahentsS() @sd (i), @ald @ii) fat ladst anel denipat slddted irom the Groop200
[err] to 950 [ensigtingof thidcatalyst cemparbst yeptesandby @ Agnd® claim 1 for use in the
oxi datian or afehdryinglseid agpnecos slartykgrid ar omat i ¢ hydr ocar bons, al kyl

het er oar omat i clchepitining anithdied material A proNids| sgid mblal oxflecatelys. of a cat al yst
prwred I n accordance with claim5 for the oxidation or amoxi dation of

al Kyl 40 6 AdQrespsstas clainpd inelaimios wherein sald ronaatiraonata iirpatafimonalpdreperad By ARiciningd
al cohol s. Pa?é}‘?ﬁ‘&?lgfﬁf‘UEW"é’"!P°“"E|aH%a'E"§'E?FVl9H'BP%PH Pan ent haI tende

Met al | o%i d Kat al sat or zusa nset zun e al.s wesentlic

e LT aﬁﬁ{ Pﬂgrwagn?ﬁgﬁ% oty mﬁwcwﬁﬁ%ﬁﬁ;‘? e

Formel . FeaS dV\éQ‘ RgPhQ 50 vvobel Q weni gstens ein El enent aus der

g UpRE Q)g?né. egﬁﬂ&ﬁ%u% été"?%al lifalm lgbwheg s%dryvk@of l@aqugéw ﬁ@ry %%ameﬁhwl‘% dsp?&
Ir, Au, Zn, Cd, Hg, Al, Ga I n, Ge, Sn und Pb, vaelngstens

ein EI em%'rs atﬁodéssr alHIHRBE .rb@raiwebemrﬁu&.ﬁmmg & thd! BfbaSRatérRl isaRlied outlat oC
d, e, f, 0, ®nipsciuie df RO t6850- -gf omare Ver hal tni s des ent spr echenden

El enent g bedeut en, wobei 55 a gleich 5 bis 15, b gleich 5 bis 100, die
Summe aus m, Ad:atull}d accofiing itCdlaird 13oruselin tHeidation bredndpRiEstion bf, allglicdtoniatid hydedchrbord)] €
Sunmre aus C elkd hetergarematib hitiracaibonsthhdhaleph@Ber als 1 ist, (ii) falls die Sume
11 EP 0 476 579 B1 I 1212) Fiii biii 11
111 * C 11_The hde of 8'catalust preperad| incacodrdeinee Withi claim 5(for the eydanpng?r@fnmox@aﬂm &, akyl
ist, f #l ei c Aroatjs hydredarbons, alkyl heteroaromatic hydrocarbons and alcohols.

e Patentanspriiche

1. Eine Eisen und Antimon enthaltonde Motalloxid-Katalysatorzusammensetzung, die als wesentliche
45 Komponenten Eisen, Antimon und wenigstens ein Element aus der Gruppe bestehend aus Vanadin,
Molybdén und Wolfram umfaBt, mit der empirischen Formel:

50 wobei Q wenigstens ein Element aus der Gruppe bestehend aus Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, Ba,
Sc, Y, La, Ce, Pr, Nd, Sm, Th, U, Ti, Zr, Hf, Nb, Ta, Cr, Mn, Re, Co, Ni, Ru, Rh, Pd, Os, Ir, Pt, Cu, Ag,
Au, Zn, Cd, Hg, Al, Ga, In, T, Ge, Sn und Pb, R weingstens sin Element aus der Gruppe bestehend
aus B, As, Bi und Se ist und a, b, ¢, d, e, f, g, h und i jeweils das atomare Verhiltnis des
entsprechenden Elements bedeuten, wobei . :
55 a gleich 5 bis 15,
b gleich 5 bis 100,
die Summe aus ¢, d und e gleich 3 bis 15 ist,
vorausgesetzt, daB (i) falls die Summe aus ¢ und e glsich 0 ist, d/a gréBer als 1 ist, (i) falls die Summe

"



die Summe aus g und h gleich 0 bis 10 ist, vorausgesetzt, daB falls h nicht

gleich 0 ist, (c+d+e)lh griler al | d | die durch die |
der obi gen Konponenten bestimte %nég?ﬁg&-{?e#pzur 6 Oxi dbi I| uﬂm““ﬁi"mm'l " IIII
not wendi gen Sauerstoffatone ist und di e Katal ysator zusanmenset Zun§ efn® ° *
kristal l'i negsEiusPs aititongned o)83kdda ds-0,8st, Kat al ysat or zusanmenset zung genmaB
Anspruch 1,¢ddichdais 6, € Konponente Q wenigstens ein El enent aus der G uppe
best ehend adis slfmmd/Bus ¢ and KgieicH 0, bisZ10, istNbrausgesetdydas @&ls hMicht disich ist, (i +e¥R  UNd
Sn i st 10 3grodéatiallyisgadnan disSRrthRIRSIGMbInaYn gaibiger\Reriporénton losstinintél anzahl dgt firch 5
bi s; T6¢ b gbrdbildung BotbensligGOSanerstofthitctnedtiome aus ¢, d und a gleich 5 bis 13

I st ™ 4. Katdi¢ Ksadysstozusamemezaigainigstgines Eenamispnalenthdlt, di e auf emm
Tragermaterial aufgebracht ist. 16 5. Verfahren zur Herstellung einer Eisen
und Ant i RonKatalysttorizesamuiensetzang gemsik Ansprich 3/ ip siat de Xoropanenis Qowenigstenscpin Blemeny| s
wesent | i cheauRdeffivreA besiehendsaup K. Mg La.fenTivddNBaER Mjs 6% M Pdi Gy, 49, Zrupd Sists  der

G upp€?best ehend aus Vanadi n, Ml ybdan und Wol framunfalit, nit der ]

enpi ri sclenfqRlspippusampmensotzung gay %WHE{WQ figsjaraigich, it 15. § olich 18 S &R unddlipy

El enent  ausSUfine 3 GRS BRdf{Sats Li, Na, K Rb, Cs, Be, My, Ca, Sr, Ba,

o e, ool b ot s g oo Tt i, N

Pb, R Welgh Jrﬁ?ﬂgn %meﬂeﬁﬁs ryﬁne ?§enqﬁﬁ Aﬁi p&tt@@eﬁ&e%hﬁﬂﬂ?ﬁéﬁtalysa@i&?ﬁm % B'
und Se i st ARG hﬁ al$ wodontliche K@mp nentSh Eigbn,u imon h%énkﬁe n ﬁfeﬂgﬁragi) &r(ﬁ pEn' S
des ent spregaf eeusﬁfaﬁmﬂwymﬂ%mm 8t, rfit &Hr%ﬂnﬁilﬁscﬁenh*oﬁneﬁ, gleich 5
bis 100, die Sunme aus c, d und e gleich 3 bis 15 Ist, 30
vor ausgeset gd,sb, UM WiQR P, | S die Sutme aus ¢ und e gloich O ist, d/a groBer
als 1 ist, (ii) fallsﬁaie Summe aus ¢ und e nicht 0 let, (c + e)/a groBer
al's_0, 3 i stwobbi @ariigstaneild EBmér austiiee Gitippabsiahend gusNahK (Hbe Cs; IBe Mg Ca, SrDBd, St
vor ausgeset sy, Y, liaBe,fPalNds Sin, TH, ONTi, Zyl idfi B T8, CrsMn, RecCot NU Ru, Rh) Pdh Oyf loIPeCuphgs 1
ist, und i Al &n,ded; &b, Ali @a, o ThiGeasn wd RbeR veinggeons siicFiguntaisalar Gwpgei bestplend
Anzahlzsder avarB,.38. Bi undDBpdgli tindum cp: reotdwenli gydnuriga U isweitsodak cetamare Verhélpiadledi e
Kat al ysat orentspeaphendes &lomentg bedepten wokei al | i nes El senanti nonat enthal t;
unf assend i @eichch®i$i%e: (a) Herstellen einer Aufschilimung, die im
wesent | i chehdlpie 5'%;%%:3:# g@?chi seﬁ%ﬁgti nonat und (0) wenigstens ein El enment
aus der G ) APRAS St ol hdAn und | fram. Qdor aus einer
auf scif it b U il o e ot U o g8 e 4y D e S
%pﬁl Rd)st c+e agrﬁé? i

S . r
(iii) weni ﬁelcﬁ%bls aus der Gruppe bestehend aus den

Kat al ysat or (Bongnten Q. Bound B () Jrocknen, den woti gen Auf schil aung
d Kal et \ ’ ; ,
ot E,Z‘in o ot uiq;’%@'%ﬁ |3 i %ﬁ‘?};' j‘ %f%%r 5%“‘%@%“'& bgeimmte Apeabl deraur

das Ei senanjd idiRhto@tiammeltaldrg sinikifthlings BSdnatfmordl emikitBiFadibldtie Sthritte:

Ei senver bi ndyg)Gidiidher eine! AdthiimRINGE iRl i WEantichert! @) krstaliheshBEcaGRmBAak tundvigh d-

7. Ver f ahr en wgRgadns oM EdMent s Yeor Griprdussieidid RisSRRANH, MBREAh ubdWekark, od8r 48 N

ei ner wal ri gemeCAulRnibm®eny; divRaE wbdhBicHy Rdnpomyveh o) HdUMtenthBk Bt i Welfijitens ein

Auf s chd ammun Elerehtgas de Inipps\bdstbherdabedenMataiySitdribmporientshi QoR e mehal ten wi rd.
60\ & Ver f ahrie)Tragiern der wifdgen AafschBmmiung ehem das Trocknen der waBri gen

Auf schl anmunde) KelricibretSgesigatreckusten Materiale urh dbrgMetalxid-Kealysator esreugtelien.B Anspruch 5,
I n dem das Kal zi ni eren des getrockneten Materials bei einer Tenperatur 66
von 200 8. biegamm@ngemiE Asspfush §t in dem daxFisenanfignat durgle Kelzinterameipar Wisghung aug einer

Ver werfélung Benverrindungyng ginpraintimenyerbingune arvdar deft herdestolb wirdy| ky| ar o- nmati schen

Kohl enwasser st of f en, _al kyl het eroaromati schen Kohl enwasser st of f en und
Al kohol eﬁ._ \@gahren gem#B Anspruch 5, in dem das Eisenantimonat durch Erwrmen einer wéBrigen eine Eisen-
un

eine Antimonverbindung enthaltenden Aufschliimmung hergestelit wird, wobei die Aufschiimmung
beibehalten wird.
50
8. Verfahren gem#B Anspruch 5, in dem das Trocknen der wéBrigen Aufschiimmung durch Spriihirock-
nen erfolgt.

9. Verfahren geméB Anspruch 5, in dem das Kalzinieren des getrockneten Materials bei siner Temperatur
65 von 200 bis 950° C erfolgt.

10. Katalysator gemé‘B Anspruch 1 zur Verwendung bei der Oxidation oder Ammonoxidation von alkylaro-
matischen Kohlenwasserstoffen, alkyiheteroaromatischen Kohlenwasserstoffen und Alkoholen.
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Ver wendung des gemit Anspruch 5 ﬁ.{] ﬁ Kat al ysators’ ZM“MIWL,"”)”,I””"’
oder Ammonoxi dation von al kyl aro I'SC | onwasser st of f en, '
al kyl het er oar omat i schen Kohl enwasser st offen und Al kohol en. Revendl catl ons -
.5 1. ConppsyeheRfung %@%@h ViaispHich § herjestbiton Ritasaiofz6r GHaticaoas tAnthonbatioatvort e
| " ant i noi ne, alky RIIMEERBIA KoRsHWaR o RO A3 Brod a3t en Kohidhwadsarstofied @nd AleohblsmDi ne
et au nmoins un elenment choisi dans |e groupe forme du vanadi um du

nol ybdbne rgtentliéatianegst bne, represente par la fornulo enpirique: 10
FeoSbb\MOMbdWeF RQPhA dans | aquolle Q represente au noins un di dnent choi si
dar=’ | e gn.0 UGenpbsifonde dbatalyseyr daxydekimétatliiue Centengig du gy ot deyl'antitpoinepepmpignant gomme,
Ce, Pr, Nd, cSmposkhts essentipls duder, de-fantiniine efqu mgins u émqqéchogbdanmpe greyps quné d1bd
Cs, Ir, Pt, \@pdiumgdu molybdine et@]tung@ne ,r@grésgﬁé pqr,lﬁforﬂule e(ggmcugn et Pb; R

represente au noins un el enment choi 5| 15 dans | e groupe fornd de B, As,
Bi, et '80; efea$PeVMoQRYPOe ¢, h, i representent chacun un rapport
at oni gque de |'t]lenent co res ndent oO ayautdeba 15

sonre de c, angns guegeg c d@u !f#:ggt | sl $rou eft?’mggibl)’ﬂ K5R§‘(§g
somme de ¢ eM u Ag Zn, ’Ga Iéée, Eré?en ’au?n\ohr;)s u’h@féﬁgtﬂ% @
some de ¢ oq, g%‘t, epa, d e, troppddBirk EbbEururUagport f
vaut d€®0 A gad ’ o an oy au , avec l'a condition quo,

| orsque h es 8 +d + e)/h est supdrlour al, ot 25

I est un nonbrgv teaggrgagod oxygbne déterm nd en fonction des oxydes fornes

en conbi nant | @SsorfHERRSR ] &t ClantdRSEH A5, dvétih béndrioNRRS() lorstie Besommb db xeds o
cont enagt Unvaaing, dePsst %&;ﬁénéiﬁ af Qi) trdqué @l domime dé.c Ealsrroest tiffiérantelde Oakcat Y= Bst

sel on | a revg,ad:eﬁ.ammn 1, dans laquelle | e conposant 0 est au nmobins un 30

@ent choi si fohmaedmgroupe forme de K, My, La, Ce, Ti, Zr, No, Cr, WM,
Ni , Pd, CulasammeZie,g etth vait.de 3.2 MWoamec i dondition gee, toseque 9s€l¢ﬁfé@eﬂ®rp (ca* d +

revend| catloe)/hbstsdpémsurléalqalel le a vaut de 5 & 15, b vaut de 10 & 60; la
somme de& c, d etastolnmmbred@@e&d@&s;éwé@m%ﬁm@wm doF Qrwles fames AeombiEant dps | o
revendi cat i oepmbosagitggisdesiguel | e | a conposition de catal yseur est supportee.
5. Proced6 dledijorcomprsitipndp WFH&"EQWB%P%%WW@J?%"%‘H{L d' oxyde rret aI | i que

cssent | ol edueim?:{s?ﬁ'telgno%e@t ARy ﬁﬂ%@nt‘tego ol é“ﬁf ”%sﬁ?a&gm : "‘°'Qs
essentiol &d
gr oupe ¥Por ne 'ﬂ'ﬂer\/ﬁl??éﬂj?ﬂﬁ‘ﬁ] Qi?f’pﬁ{)‘?'?%g%ﬁe %?fgﬁ Peie, reprdsen 2

formul o enpi '?que FeaSbecI\/de\éQc Rgphoi 45 dans | aquelle Q represente au

rcr:gl n; r unB?' r}!i?d % &5 sdich | gﬁ{&%ﬂ‘éat&ﬁi h r%néjlgqu'aﬁe’a \Mﬁbdetgé ﬁbb vQﬁ de Fea I?AQ]/U
‘Re, Co, Ni. do‘i' B, cu, Ag, Au, Zn, Cd,i—lg,AIGaIn TI,

Go, Sn, et4 PEomdgsufltﬁPEéaééHNs@uras'dlom fdPenkiBatich 4 NEHAS Iaﬁhﬁﬂbfﬁ conpOSition EdeOdatalypesur ostr e
de B, As, Bigppéneee; €t a, b, ¢, d, o, f, g, h, et i representent chacun un

r apport 50 atom que de |' 6l dment correspondent, oO a vaut de 5 & 15, b
vaut de 55 pResdé!dd F6disin Grné corfiposi@én @ veddifsewd al'olyds ridlallione @ontdnant dturfeli ¢tiden
quo (i )4l OF SPHABMbING, SeNPIahaticomme icortisats/axssdntidly dulfen de Santimoipe et auumoing ub élément)

| ogsque | a setvibdate lcgretpedemé cbs/anadluﬁ\f &r wolylsidoReetlu tingstineg paréganté par la formule

emplrlque
FeaSbecModW,Q;R,Phol

dans laquelle Q représente au moins un élément choisi dans le groupe formé de Li, Na, K, Rb, Cs, Be,
Mg, Ca, Sr, Ba, Sc, Y, La, Ce, Pr, Nd, Sm, Th, U, Ti, Zr, Hf, Nb, Ta, Cr, Mn, Re, Co, Ni, Ru, Rh, Pd, Os,
Ir, Pt, Cu, Ag, Au, Zn, Cd, Hg, Al, Ga, In, Tl, Ge, Sn, et Pb; R représente au moins un élément choisi
dans le groupe formé de B, As, Bi, et Se; et a, b, ¢, d, 8, f, g, h, et i représentent chacun un rapport
50 atomique de I'élément correspondant, oll
avautde 5 & 15,

b vaut de 5 & 100,
la somme de ¢, d, et e vaut de 3 & 15, avec la condition que (i) lorsque la somme de c et de e

vaut 0, d/a est supérieur & 1, (ii) lorsque la somme de c et de e est différente de O, (c + e)/a est
65 supérieur 2 0,3,

f vaut de 0 & 15,
la somme de g et h vaut de 0 & 10, avec la condition que, lorsque h est difiérentde 0, (¢ + d +

o)h est supérieur & 1, et
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11. Utilisation d'un catalyseur préparé selon la revendication 5, pour F'oxydation ou | ammoxydation

d'hydrocarbures aromatiques alkyliques, d’hydrocarbures hétéroaromatiques alkyliques et d"alcools.
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