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SUMMARY OF THE INVENTION

An object of this invention is to provide a process for producing a molybdenum-containing metal oxide fluid-
bed catalyst having satisfactory physical properties, such as strength, and high actlvlty such that a desired
55  oxidation product can be provided in & high yield.
As a result of extensive investigations, it has now been found that the above object of this invention is
accomplished by use of a chelating agent having a function of inhibiting gelation of a silica sol in combination
with pH adjustment of a catalyst component-containing slurry.
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prgpared bygaidifelikeocess of this invention can be generally rep- resented by
enpirical for Ralwanaterials for the components forming the catalyst can be selected from various compounds of the

40  respective elements involved, such as the oxides, the hydroxides, the chlorides, and the nitrates.

Examples of suitable raw materials for the molybdenum component include molybdenum oxides, e.g., mo-
lybdenum frioxide, molybdic acid, molybdic acid salts, e.g., ammonium paramolybdate and ammonium meta-
molybdate, heteropoly-acids, e.g., phosphomolybdic acid and silicomolybdic acid, and heteropoly-acid salts.

Raw materials for the iron component include ferrous oxide, ferric oxide, ferrosoferric oxide, iron nitrate,

45  iron chloride, and iron hydroxide. Metallic iron dissolved in heated nitric acid can also be employed.

Raw materials for the bismuth component include bismuth salts, e.g., bismuth nitrate and bismuth sulfate,
bismuth trioxide, and a metallic bismuth oxidation product with nitric acid.

Raw materials for the tellurium component include telluric acid, tellurous acid, tellurium dioxide, tellurium
frioxide, and metallic tellurium dissolved in nitric acid.

50 Where optional elements represented by D, E, and F in the above empirical formula are present in the
catalyst, these elements can be used in the form of the oxides, the hydroxides, the chiorides, the nitrates and
the like.

The chelating agent which is used in the present invention possesses the function of inhibiting gelation.
Examples of suitable chelating agents which can be used include amines, e.g., ethylenediamine, trimethyle-

85 nediamine, tetraethylenediamine, N,N’-dimethylethylenediamine, triethanolamine, pyridine, and bipyridyl;
aminopolycarboxylic aclds, e.g., ethylenediaminediacetic acid, ethylenediaminetetraacetic acld, and nitrilotria-
cetic acid; polycarboxylic aclds, e.g., oxalic acid, malonic acid, succinic acid, glutaric acid, maleic acid, fumaric
acld, citraconic acid, itaconic acid, adipic acid, diglycolic acid, tricarballylic acid, and propane-1,1,2,3-tetracar-
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As stated above, while the mechanism of the effects produced by addition of the chelating agent is not
40 clear, what is important is that gelation of the slurry is inhibited. While not desiring to be found, it may well be
that the chelating agent serves as a metallic ion masking agent to inhibit metallic ions from neutralizing the
charges of the silica sol particles.
To stabilize the slurry properties and to further improve performance properties of the catalyst ultimately
obtained, itis desirable, though not essential, to subject the slurry after pH adjustment and before spray drying
45 to a heat treatment at a temperature of from 50 to 120°C while maintaining the catalyst in a slurry form. In this
case, the heat treatment is suitably carried out at the above recited temperature for at least 10 minutes. When
the slurry having a pH of less than 6 is heat treated and further processed without pH adjustment to 6 or more,
the resulting catalyst has reduced yield of the desired reaction product as shown in Comparative Example 6
hereinafter described, particularly accompanied with the high ammonia combustion in ammoxidation reaction.
50 Where a catalyst slurry having a pH of 6 or higher is heat treated under the above-described conditions
prior to spray drying, the slurry after the heat treatment may have a pH of 6 or less.
The thus prepared slurry is then spray dried to obtain fine spherical particles. Spray drying can be carried
out in a usual manner using a pressure nozzle type spray drier, a rotary disc type spray drier, etc. as shown in
Chemical Engineer's Handbook, 5th Edit., pp. 20-58, Perry, R.H. and Chilton, C. McGraw-Hill (1973). The siur-
85  ry to be spray dried preferably has a concentration of from 10 to 40% by weight, calculated as the oxides of
constituent elements. The slurry concentration and spray drying conditions are appropriately selected so as
to obtain particles having a desired particie size distribution.
If desired, the fine particles obtained by spray drying may be subjected to a further drying treatment. Fi-
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Acrylonitrile Yield (%) =
50 Weight of Carbon in AcryloniirileProduced x 100
Weight of Carbonin Propylene Fed
Propylene Conversion (%) =
Weight of Carbon in Propylene Consumed x 100
Woeight of Carbon in Propylene Fed
55 Ammonia Combussion (%) =



Oh the"other hand, if the catalyst |Is prepared by a pH adjustnent to 6 or
nore w t hout using the chel ating 30EP&38h%98Bihe vi scosity of the slurry

| ncreases over 2,000 centi poi ses, which nake It difficult to stir and spray
the slurry in the spray drying, and the thus prepared catalyst has reduced

strength, thus @eYhRAE $LWRRGER! Ld i si,gé ne oyy¢ in Conparative
Exanpl.es | andhﬁ.trg geh f’ﬁzctt;:&b at¥d n@.a? qﬁiaﬁgﬂe‘@f&; dnS present in

the shurry, thdnsCollectes mtu:egemcmit;aihmngvofmﬁ.lct zoﬁy@umd% a pH of 6 or
hi gher afd exhibits ®e r §ptrogeys in na‘l’ﬂ@ﬁstr?ﬁ@t‘ﬁaf‘ai%t as
denonstrated i n Exanpl es hereinafter described, is obtained. 35 The

anount of the chelating agent to be added ranges fromO0.1 to 10% by wei ght,
nor e prefermr:.omo 5to 8% by wei ght, based on the wei ght of the oxide

cat al yst, uIt| bta the ampunt is |less than 0.1% by wei ght,
the effel IV%R}‘FH b%\f'a‘r'%'tf“g'f"ﬁé’l?g»PhoFPson?&rsPozKaﬁu HSI0por s Rippared as fol-

exceeds 100 B's t he | St, cracks As st ated
above le | ¥ w&‘g&mteTWGSd Q"g niumpara wﬁ f F k{ﬁég ofa
chel ati ng a et} é@, L,ﬁ t he
Torry g 1 R iy e é’ga ,,, gr‘"’*r‘* 'ﬂr.,

the chel ati ﬂﬂat@ﬂﬁﬁhl’ Sﬁfo%%@a%ldaangﬁkg 4385% |ve|y
metallic lomeém&@bw#&ﬁaﬁldsﬁ#@.grhﬁrﬁul quﬂ'?ﬁa pI-F ‘For‘i 'Tﬁﬁ're%ﬂ wQ@erdH 48of 10
stabilize t&fylélediriye, Whit@iduht@Srredpehdédlo 5% lof the bxide EREIP, %n@&ésf:l%ﬁﬁé?&n’?/\ﬁ% am-
progerti es mbnid dyBecus baltissivas dddddiathe bikrrplkathatinmglo aljiist the skidy to'adPlofs. t hough

not essermi al , Thodurkywes siriadrisd it & foty digtype Sprayidrid SRR inlét BshpBYafufdaRd (B batlst tem-
drying 45 bepature bedragicontrolisd BT B2OFC and 168°C, mapetivaly Thereaiting Fid Paktidies Werd Hdated bi2bésC,
whi | e nai nt tieméateined atd0Q°6 o 2. hiburs, andfinsllylcalsiyedfab620C fors Hoblss case, the heat
treat nent i s Jhethugrreparedeatalystivascharged in & fiuidizal badeeactorso hstohdve aratacttine 6f 4 betonds]

| east 10 ni #ndemmoxidagierof praryiene wasppridrmed at g reactiohtemperhtare of 410rGThe aérgloritelia yield was

t r eat ed Znd8& 1% thedroryenscarvamsian whs 9330k the Bmmerjia combustien was 16%.cand the Rovalue Was 1.2.
resul ti ngCo% al yst has reduced yield of the desired reaction product as
shown in ﬂﬁﬁi&éﬂ%ﬁ rrpI e 6 herei nafter described, particularly
acconpani ed vmt ' ammn a conbuyst i on | n anmox] dat %ggmégg’gtarnon 50
Were a gatal !

the above- dgexg,, ;igat %)%ﬁ' E'f 1 P%%ﬁ" E Ié‘p‘gds? 'W‘%Pii'f' ¥ B plagen o
heat treat @:dej}h B & sLhagxidq ¥5h 3 thehen
spray dried to obta e spheprr c par Spray drying can be carried

out in a usgMpPIR@NEr using a pressure nozzI e type spray dri er, arotary
di sc type spray drier, etc. as shown In Chem cal Engi neer's Handbook, 5th

Edit., pp. 20A5&a|yd?ﬁd’vfn§ thel@mblricaPofinufe Nid, JBR B, {Nie o Sroidh WY o T8i0.)e, WaspFebhre dI@ﬁl ows, U -
55 T y 10 be Smramynicr vatsr wak aksivadb.ye $erpoBssifi HRRR] £rf8tthé3é%luﬁ<? vtaeaaae&% {o% 46/ by
weliLght , cal 2004 silibaesbl. Fsthé IRtuewaslsidedd solufishsok 187ugr¢fanﬁﬁoam parémolybd&te 560 thé/of water
concent r at i with stiniog. Spirsaguentlyya solytiann 184(6 gun Sntimby tetRRIBERIvHSE afd 188.3 g lbBridkel Hitrte ind S

t o obt ai pteOM of veter, laaclitiog of87.d g st iror ditrgdein B8 ! &f waterz anddissltition bAYB7@Iaf bidnfuth nitrate
desired, t he8dinfef 19%miticaicid wersisucsessively &xidedtheratp talrgtiarech stamy. Ih theslnlry evad didbolvad a
further drylosgfcarieanendirgie 5% pf the axide catalyst)of BRdic 56 ARS% aminbia aquénus solutibi wasdbenar e
cal ci ned at adaeqteﬂp glurzy Withstissing to adjust the gprsy to peH of 8. Tewiuery waaGublenteddo gheat treetmenit
from1l to ﬁ% ?90?1@52 bayrsiuRdar ByPingr Beislyay wasshenspray gripd agg qelgined ja thgeame raenner as in
activity® arfd®BM®Li cal properties. Calcining may be effected at a

EXAMPLE 5§

A catalyst having the same composition as in Example 4 was prepared in the same manner as in Example

50 4, except that 956 g out of the 20% silica sol was added at the time of mixing the catalyst raw materials, the

amount of tartaric acid added to the slurry was changed to 20 g which corresponded to 2.5% of the oxide cat-
alyst, and the rest of the silica sol (i.e., 955 g) was added after the heat treatment.

EXAMPLE 6

Acataly_st having the same composition as in Example 5 was prepared in the same manner as in Example
5, except for changing the amount of tartaric acid added to the slurry to 8 g which corresponded to 1% of the
oxide catalyst and adding the total amount of the 20% silica sol after the heat treatment.



ffxed tenperature or an elevated tenperature to conduct a pre-calcination
followed by final calcination. The BP@-388%Bhation |s preferably carried
out at a tenperature of from 200[err]C tq 500[err]C for a period of from
to 50 5 hexkspLES?a0®al cining is preferably performed in a non-reductive
at nosphere and, nore preferably fromthe eco- nonmical standpoint, In an air
stream Many wapasstaivi@meehmé dofhpobitioh ssasExaﬁ.plg4wa£pr&pdmmlthd‘sumameraaimamey
ki a | uscixesptihitad g¢mirespaing 5% of thec@dile lestalyst)@tiglucbhic adid) titik weid, opniEilotiadetiE)

t 0 t he p&eses wasrtiseohted drthé surtydie plade of tartarizacid abd tbepH afalod sluprysvae adjustegj3ona pH of 6,
conmpounds, PA-or ¢, tedpectivelyxi dat i on, oxi dative dehydrogenation, and

ammoxi dati on. 10 Organi ¢ conpounds whi ch can be subjected to oxidation
reacti ons uSXMMPLEHB catal yst of the invention in- cl ude propyl ene,

| sobut ene, net hanol , et hanol t but anol , net hyl t but et her etc

t he corr’éspondi‘ﬁ ’§(I,';a"“19é cal form ?"?M%SB'ME%%

yields are éf‘f t°2°679°fa

sati sf act orgé% He' “(??3 20\ ‘mo ﬁ'&\l’aﬁzg‘ go mc

oxi dation r ﬁﬁ%g 9§ bflro ran unonof bism

cat al yst sPT RA@H ﬁ.@iw ol a d d ﬁEt |u {h% IE
noti ceable gjdg % J,f I“Q'ﬁkaéﬁt& dth ﬂ

amoxi dat i o;;hdq p..g,?gamsg % §o°€

products \Ahamhdnnkumaftnegmwﬁam hBFIoPl vﬁmbq%eo sma aaazma&uh Gus am.

pregent | nVmbiia. The siitryWak ¥ialRinbdana @4irkid T thelsdidinfhnd? ¥4 i Exaniplél1d- bed cat al yst
for oxidation which exhibits high activity wth reduced attrition |oss can

be obt ai nedexAmmEgh1 ANDE € and easy operation of 20 the addition of a
chel ating agent and pH adj ustnent. Moreover, since the catal yst prepared
causes ‘amoni aAcetelydh baving the séne compasitigress incBxhieplé 10 was prepanstiirkd beliame mbinecesinExarage a
cat al yst f ofl0, axcaptfaor replacingmalioacid withi40 g tcotwesgénding todaaf the ioxidectatalyst) df oxalicacillol thiot 0
decr ease?®r aglyeslicscidandhasdivistingithe nblof the islurry. eftep the heat tragitreenio@Hief 8.5 endatespectively. now
[l'lustrated In greater detail by reference to the follow ng Exanpl es, but
it should bmﬁ&_@ tood that the present Invention is not deemed to be
limted thereto. the percents are given 26 on a weight basis unless
ot herwi se sgﬂ °th" ha"l“ﬂ"\‘ﬁ@"‘@'&f?fﬂ‘f"@é”% &F %Mﬂﬁﬁ%(%fﬁwh“lgﬁ@o%‘f‘iséﬁgt h
M kA dRA G oLl Uss @atea%%ﬂhd
d tg slll Eml wasaef ed gso Ion lij ug'l J:ﬁ% dla gf TC
carried ou &.nfﬂ Solt . r .ﬁ‘l
Cracki ng Caf.- Lester. & Lol i r'ﬁ&
Tethod 1@ fana e, .f 'Las .&1,,%&% gmaa,mea;a lﬁrlr)?'r% 9&;
(%9 was Ca'ﬁb&a’&&&o r(EH?PeI;J&ﬁd- g2b Q\Aftﬂﬂoim%eaéiyﬁm ydihe wab hddell it tiss6ived To =
B x 100/ ( Cihe skivry W&Sﬁéﬂeﬂﬁ% huedus @mitvBhidlhHd 28% 2gueBis dnnfdnia Whifk!sHidihdl 'ag sItEHetpHQf\
Wi thin the fhelsiry @ ofpPLoF $0. THe diFrylwas hebBiriRA al ﬂﬁ@f&h Holi¥8 uddF refidkig nHdjultéd S
hours of at fofal pHioP Nwith ObshitrdacldOThe Slufy wédspial tiied@ Bid caldiledin the sarhuanamrgbtn EXéamgle
cat al ystebet.ng tested [C = 50 (g) in this test]. The higher the attrition
resi stance of the catalyst the smaller the attrition |l oss (R val ue).
Activity TeEXAMRLESAQANDIES activity of the fluid-bed catal yst was tested
usi ng anmoxi dati on of propylene as a representative re- action as foll ows.
A catalyst having the same composition as in Example 13 was prepared in the same manneras in Example
45 13, except for replacing glycine with 40 g (corresponding to 5% of the oxide catalyst) of acetylacetone or phos-
phonopropane-1,2,3-tricarboxylic acid, adjusting the pH of the slurry before the heat treatment to a pH of 8
or 9.5, respectively, and adjusting the slurry after the heat treatment to a pH of 4 or 2, respectively.

EXAMPLES 16 TO 18
50
A catalyst having the composition shown in Table 1 below was prepared in the same manner as in Example
1. In the preparation, lead nitrate or telluric acid was used as a raw material for the lead component or the
tellurium component, respectively, and it was added in the form of an aqueous solution subsequent to the ad-
dition of ammonium paramolybdate.
55

EXAMPLES 12 AND 20

A catalyst having the composition shown in Table 1 below was prepared in the same manner as in Example
7



The catal yst tested was charged in a fluidized bed reactor having an
i nnerdi aneter of 25 mm and a hei ght EB0 389598 B1s0 as to have a prescri bed
contact tinme and maintained at a reaction tenperature of 410[err]C A m xed

45 gas of PINXAY brégafatior BRI iTnitredd t DX HILRE vtk usdd BEY ré mitérlal 16 tiRfchrbmilim omposiht
and ai r was oiftRglcobit coponbiit,2édpedtively, ard itwasslidedih the Rrm Gf dh alybiid sokifdn siabuent tbithe
conver si on) addtios ofratiohiur parfiidydadts.€ Was at nospheric pressure. The yield of

ammgyi,dation product (acrylonitrile), the conversion of starting organic
conpounds ( pESANPLEB@hAND 2nd t he ammoni a conbusti on vvere cal cul at ed using
the rel ati onshi ps shown below. Acrylonitrile Yeld (% 50

Vi ght of Car Hsatalyst having $legomnositionsimwndn leblel 1 kelonods Immqltm thd sa@a miuner gsiin Example
Propyl ene Fé‘d "W‘ aggien, coskmalirate granimenium peytupgtatenyas @eadias A raw metariel foritha nerium
Consuned x %@H};“@FW‘B&W’F rfespP 19 wergdertjn the form alien aqviees @alution subt on
(% = "’EPs‘U“%?t dition of gEmepim RgFeMRyRdalegen i n Ammoni a Fed) - (Wi ght of

Ni trogen in r %g&égm)m a) - (Wight of NNtrogen in Collected
Ni t r ogen- Co ni c Corrpound) X 100 Vei ght or Ni trogen in

Ammoni a Fed E);é% avin 9, ca Vi g the e |caI f or mul err]

h © col

Was prepgr eg g, Igf b ubldpos Yfable i %mw‘e ate?XLrtr::

pot assi UM NididRiSompbicht @, ivl o fo o

sol . A sol ugdchBd mll?e]foﬂl daf umtﬂqu Hitid n f

NI R e e e 3 e o o A e
g of aanti mﬁMtﬁﬁbﬁtﬂ%bMeﬂMﬁdmmmig Beidv.g Of ni Ckel 15 nitrate in 190

rr[err] ab water, a solution of 79.8 g of Iron nitrate In 80 m of water, a

sol ution of 47.9 g of bismuth nitrate in 48 nferr] of 10%nnitric acid, and
2.23 g of a 85% phosphoric acid aqueous sol ution were successively added
thereto to prepare a slurry. The resulting slurry had a pH of 1 or less. To
the slurry was: added 40 g of ethyl enedi am ne, which anpbunt corresponded to
5% of tHh& oxide catal yst, and dissolved therein. A 15% am npni a agueous
solution was added to the slurry with stirring to adjust the slurry to a pH
of 8. 20 The slurry was spray dried In a rotary disc type spray
drierwith the inlet tenperature and the outlet tem perature being
controlled at 320[err]C and 160[err]C, respectively. The resulting fine
particles were heated at 250[err]C, then calcined at 400[err]C for 2.5
hours, and finally cal cined at 6200C for 3 hours. Thethus prepared

cat al ystwas charged In afluidized bed reactorso asto havea contacttine of4
seconds, and anmoxi dati on of propylene was perfornmed at a reaction

tenper atgre of 410[err]C. The acrylonitrile yield was

s



25 86.1% the propyl ene conversion was 98. 7% the ammoni a conbusti on was
16% and the R value was 1.2. EXAVFERAB3&3 5981 3 A catal yst having the sane
conposition as in Exanple 1 was prepared in the sanme manner as in Exanple
30 1, except that 40 g of triethanol am ne or ethyl enedi am netetraacetic
acid was dissolved injthe slurry in place of ethyl enediam ne as used In
Exanpl e 1, which armounpt gorge 055%gef gt hg oxgr des cagral st, and the
pH Qf_j-the slurry was dj:.;st“gzdsforgedﬁ ? s-gr -10§ %p%: §IG|§. EXAVPLE 4
35 A catal yst having the-emgi r+c for a~{ es—r] whas ~pr epared as follows. In
20 mferr] of waterwas]di ssolved 2.14 9 of potassiumnitrate, and the

sol ution was added t &}1910 g of a 20% silica sol. To the m xture was added
a solution of 187.1 of amoni um par anol ybdate in 560 m of water with
stirring. Subsequently, a solygion of 164.8 9 of antinony tetroxide powder
and 188.79 9 of nickeks nitrategn 40 190 ml of water, a solution of 87.4 9

of iron nitrate In 8®nferr] of water, and a solution of 78.7 9 of bismuth
f 10% ni-Aric acid were successively added thereto to
he slurrg was dissolved 40 9 (corresponding to 5% of
tartari€ acid. A 15% amomri a aqueous sol uti on was
then added to the slijry with gtirring to adj ust @ he slurry to a pH of 8.
The slurry was subje@ed to a @eat treatnent at ﬂ)O[err]C or 2 hours under
refluxing. The slurrgjwas tdergspray dried and c& cined Ii@the same nmanner
as\in 45 Exanple 1. 55 A gatgl yet Qavi ng§ he sane gonposition as in
Exanipl e 4 was prepared ifh the §ang ngnngdr Fs ign Bxanpl g 5¢ 4, except that
955 g out of the 20% $i ld caqgsof wWAs Rdd€d & ghegd i ¢ m@xing the
catalyst raw material $, @ he§an®uny of t8rt&i & ad d%\dd‘éd g,o ghe slurry was
changed to 20 9 which|c@re$pghdedd tH 2H5%Kof °thg{ dé’c RAlyst, and the
rest of the silica sol @-Q §5599)“mg a deg er:t atUtreat ment .
EXAMPLE 26 55 Acatal ys vH-lng he%>< gor‘rgo q1 g rﬁl e 5 was
prepared in the| sanme nner as In anpl , excep r changi hg the anount
of tartaric acHd added to the slurry to 8 g which corresponded to 1% of the
oxi de catal ystgand amgi ® Re Jot@l Fro@ntJof S h 2P0 F1iFa Jol after the
heat treat nment& EP O 383 598 Bl EXAMPLES 7 TO 9 Acat al yst having the
sane corfposition a;aFI Bxampl €24 YasNpre¥paPled nY h& s&he ¥arfleras in
Exanpl e 4, except ) @ (GrrespdndPng=t 095%0f Q@ hé 0 dePcat al yst) of
gluconic acid, citfic,acid, or nitrilotriacetic 5 aci d was dlssolved I n
the slurry in pl asasm'm‘ art%rl% aci dsand the pH af tihe sl urry.vvas adj ust ed
to a pHgQf 6, o=

nitrate in 80 nferr]
prepare a slurry. In
t he oxi gg cat al yst)
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9.5, or 11, respectively. EXAWPLE 10 10 A catal yst having the enpirical
formula [err] was prepared as fol | ErRN388M8E nf of water was di ssolved 2.32
g of potassiumnitrate, and the solution was added to 2087 g of a 20%
silica sol. To the m xtur¢ was .addad .a sq] ui on, of. 202. 5. g .Qf .ammoni um

par anol ybdate In 610 nferif] f RatRr Qi tR sV rei n® [bSeq®ntRy, a
solution of 89.1 9 of antijmihy RetQoxddepofide? afyd TB7¥2 ¢ ofni ckel
nit&_aJte in 190 nferr] of yatermma solution of 94.6 9 of gren Rgtrate In 95
mMerr] of water, and a solffutior§of 141.9 g of bisnuth nigr@ed5 in 140
nMerr] of 10%n|tr|c amd-were%uccesswely added to th& ni%t fe to prepare
a slurry. To the slurry $hs added 40 g (corresponding t& 5% ofSthe oxide
catalyst) of malic acid ®d di §4ol ved therein. The resufsti furry had a
pH of | or less. Then, tMg slurgy was subjected to a heg1 tgeagment at 1
OO[err]®for 1 hour under‘é refl gking and then the pH of ewl Biry was
adjusted to a pH of 10 wi@h 159 aqueous ammoni a and 28%fquoud am noni a.
The slurry was spray dri &4 i I

10was prepar ed int hesarre panneras I n Exanpl e 10, except "forreplacing malic
acid w t'h 409 (correspondfing t®¥5% of the oxide catal ys® &f oxalic acid or
thio- 25 glycolic acid .:.:1. adj-.ustl ng the pH of the sl tu-pft—pr t he heat
treatment to a pH of 8.5%pr 7.3 respgct] ver EXAMPLE @l yst having
2npirical fornmula [er ]a}“nd wel_ghlng 00 9 was pre- gar d as
folTows.g,ln 25 nferr] of teer g\/a?gdl sogved 2.6890f t mnltrate

and the solution was added td 288 f 8 Bl Takold T the mxture
was added a sol utign of 233.8 @of’% rT'%Dn'B nBpafamd y@at® i 780 nferr] of
water with stirringl Then] & sdut§on§o f 235. 700 o ®yckPl Ditate In 235
nferr] of water, asbkoluti¢nPf PB1.58 Rofe rgn Wtiat e 8B @rr] of

wat er, assolution & 98.3]9 ®f g)lsjjruﬁ tr;ﬁte,ﬁlnglO(gm'g r§ o 10%nitric
acid, and 15.3 9 ot a 85% 3 3% Mhodphori c®ackd BguSou® s utd orfwer e
successi vely addedofo the m xture to pr pare a slurry. To the slurry was
added 40 9 (corresppnd|ngglt @ 5B of@tE Bid@ c& alys® & @RyRne was added

and dissolved ther@n.|{To the slurry were added 15% agueoussamoni a and 28%
aqueous % moni a whig) e Hrf‘hg‘?o‘édjﬁst"'t h® pH of? t AE8st 8y Ro a pH of

10. The slurry wasghea efte® at® W0[rrPC Por =2 I'ﬂ)‘cn%“tﬁlder refl uxi ng
and t hen adj usted aj pH of° 1°vm'th 10% nitric acid. The slurry was spray
dried and calcined In pae.lsama franner asii niExanphie 40 11 E LES 14 AND
15 A catglyst having &p Conposition as In Exanple 13 was® prepared in
the same manner as inkgfExanple 45 13,gexcepd L@r~eephkficing glycine with 40

9 (corresponding to 5 det he oxi degagt al LS &8 arFy! aget pne, or phos-
phonopr opane- 1, 2, 3-trBggr boxyl i c acihd, adj‘nst‘rng-'t her pH of the slurry
betore the heat treat t to a pH of 8 or 9.5, respectively, and adjusting
the slurgy after the @ treathrent tb a! pH'of 14 8 B QPsiRctBvely.
EXAMPLES 16 TO 18 50
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Acat al yst having the conposition shown in Table |I bel ownas prepared in
thesane nanneras in Exanple 1. |In ter®3ss8&gs8®1ati on, lead nitrate or telluric
acid was used as a raw naterial for the | ead conponent or the tellurium
conponent, respectively, and it was added in the form of an aqueous

sol uti on subsequent tQ the ad- dition of ammoni um paranol ybdate. 55
EXAMPLES |9 AND 20 Acat st having the conposition shown In Table I

bel owmvas prepared in & e BarMerGs ®n xafpl® 7 DEPCO 837598 Bl 8.

I n fHe preparation, b UTh it rdt etordobdl tni Tr dPewds Uset a®a

rawmat eri al forthe chr conponent or the cobalt conponent, respectively,
and it was added in tNg rTorm of an aqueous sol uti on subsequent to the

addi ti on of amoni um gdnol ybdate. 5 EXAMPLES 21 AND 22 Acatal yst having
t he conposition shdg Tall e21 hel@wes prepared en Ghe~isawe manner as in
Exanmpletdl. In the At® 0 mrlfamul t-batvo ow oy um pur ateungst at e
was used as a raw Fort e BritmT conponent “orThe tungsf'en
conmponent, respect s and it was added in the formof an aqueous
solution sub- 10 o2 t. to the addition of ammoni um paranol ybdate.
EXAMPLES 23 TO 25 st having the conposition shown in Table 1

bel owad® prepar ed o e NarBer®ase| nExgnpe P5 157 I t R
preparation, rubi dig Re, Jeegi UG KL rR/t eqorForFoFor & i KR was used
as a raw naterial % rubi di um conponent, the cesi um conponent or the
boron conponent, rg ely. These conponents were each added in the form
of @an agpeous sol u@ pbsequently to the addition of ammoni um

paranol ybdat e. EacTi3fi-sll Gatwel yst seprepameda n~Exenpiese ¢0 86 was

e
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EP 0 383 598 B1 [err] EP O 383 598 B1 [err] [err] EP0383598B1 [err]
EP O 383 598 Bl [err] EP 0 383 Fp® 3B3SWEIPARATI VE EXAMPLES | TO 4 A
catal yst having a conposition corresponding to Exanples 1, 8, 10, and 13
was prepared in accor dance with the respective preparation nethod, except
for using no chelating afen 5 Each of the resulting catal ysts was
tested for catalytic actP ,ﬂ endeat tr i & ol r esi sdanvce,@and tde wesults ob-
t aizged are shown I n Tabl % eHOWs Asi i & ap-par—ent—cfrv@m-ahe-:reeul-t-'s of Tabl e

2, these conparative cat s con- taining no chelating agent give | ower
attrition resistance. CCNPA TI'VE EXAMPLE 5 10 A catalyst having the same
conposition as in Exarrpl s prepared in the sane manner as in Exanple
1, except for adjusti Haof of hgy SWUr Y @ & pHsofind Wit 18% agueous
ammoni a. COVPARATI VE XA 6ualSACE alw/sta hayi RY tdhe sang cgrrpqSl tion as
in Exanfl e 4 was prepdre nth‘e sane' nehnet ast i ™ Exanpte = -
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4 exctept for adjusting the pH of the slurry before and after the heat
treatnent to a pH of 0.2 with 10% FPO38SWARId. Each of the conparative
catal ysts prepared in Conparative Exanples 5 and 6 was tested for catalytic
ac- 20 ti ComPARANVE EXAMPLE®1T@41 St ance, and the results obtained are shown
in Tabl e 2 bel ow. MPLES 7 TO 9 Acatal yst correspondi ng tothe
cat al yst of Exssslyst hidnglaicompabitidn GrvaspoidingpaEasiplecct; 8,110) and 13 wdsipmpsiredip ecbidaree 25
pragess, ewitk{ie rashativeqtdpyiationawbliwii ereeptforssising o chelating ageBOVPARATI VE EXAMPLE 10
A cat al yst hakacimef theiresultingatalystswaspstaddor catalyticiactivincang attritiot(resintance; pusithe reshilts ob-t he
sanme manne faingd pre sipwn inThkle ZigplowpAs is apparent from tha resyits ofJphle 2. thesgdoniparative cataivgts cefac h
of the confAiningtnp gkelating agentgive lowerativition resistanceopar at i ve Exanples 7 to 10 was
tested for catalytic ac- tivity and attrition resistance, and the results
obt ai ned a%ﬁﬁ&ﬂ.ﬁm 2 bel ow 35 40 45 50 55 13 EP O 383 598 B1
[err] 5? 3 598 Bl 0 383 598 Bl It can he_s
fromthe rqsﬁ??'yg‘ﬁ“%ﬁ g Fﬁ'é\’f’l g preparad %ﬁ B}a@}?é?sé'baﬂf'p'ﬁ
S P FSH"’f*Pu P %'ﬁ'd

| ow pH achi EVEP hfvjusmp " 14U ‘mmnl a
conmbust i on copparATIA ESBAMPLE 6

15

A catalyst having the same composition as in Example 4 was prepared in the same manner as in Example
4, except for adjusting the pH of the slurry before and after the heat treatment to a pH of 0.2 with 10% nitric
acid.
(% Each of the comparative catalysts prepared in Comparative Examples 5 and 6 was tested for catalytic ac-
20 tivity and attrition resistance, and the results obtained are shown in Table 2 below.

COMPARATIVE EXAMPLES 7TO 9

A catalyst corresponding to the catalyst of Example 16, 17 and 18 was prepared according to the respective
25  process, except that ethylenediamine was not added.

COMPARATIVE EXAMPLE 10

A catalyst having the same composition as in Example 20 was prepared in the same manner as in Example
30 20, except that no citric acid was used.
Each of the comparative catalysts prepared in Comparative Examples 7 to 10 was tested for catalytic ac-
tivity and attrition resistance, and the results obtained are shown in Table 2 below.
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1. A process for producing a nol ybdenum cont ai ni ng netal oxide fluid-bed
catal yst conprising, as essential EP938%88BI, (i) at | east one el enent
selected fromthe group consisting of Iron, bisnuth, and tellurium 10

(ii) nolybdenum and (iii) silica, which conprises (a) adjusting to a pH of
at least 6 an aqueous slurryj]containing a rgw paterial providing el ement
(i),. a nol ybdenum conpound, siliga sol, aAd 9Q.1,to,10,wt % (based on the
weisght of the oxide catalyst) of a chelathg agent capable 'of i nhibiting
gelatiom of the slurry, or (lb) adjusting to a 15 pH of at |east 6 an
aqueous slurry containing ad4aw material providing elenent (i), a

nol ybdenum com pound and O to 10 wt % (based on the wei ght of the oxide
catalyst) of a chelating agemt capable of in- hibiting gelation and m xi ng
the slurry with a silica so then spray drying the thus pH adjusted
aqueous”slurry, and cal ci ni the resulting particles. 20 2. Aprocess as
claimed in daim1l, wherein®aid process conprises subjecting the aqueous
slurry containing silica to heat treatnment at a tenperature of from50 to
120[err]C for at least 10 mbghutes while maintaining the formof a slurry

prior tg the spray drying. 3. A process as dained in Clains | or 2,
wherein the resulting catal yt is represented by the enpirical for- mula:
[err] wherein C represents | east one el enent sel ected fromthe group
consisting of Fe, Bi, and T§ 30 D repgesents at | east one el enent
se| ected fromthe group consfsting of N, , %y, C, M, Cu, Zn, @&, Ce,
Cd, In,2Sn, Sb, V, W Re, Pb] Ru, Rh, Pd, , ®r, Pt, Th, U, La, Ce, Pr

Nd, Sm Eu, Gd, A, Ti, Ta, No,'! ard Z&x, E rgprBsehts’at 'l edst one el enent
sel ected fromthe group consfsting of P and@B;3F represents at | east one

el enent selected fromthe grpup consisting &f ¥i, Na, K Rb, Cs, Ca, Sr,
Ba, and 35 Ti; 0 is oxypen; and a, b, », ¥ e f, g and h each
represefts the atonlc ratio pf elenents1ﬂﬂngEch t hey are subscripts and,
wherein when a = 8 tdf12, c=0.5 to 20, 40 d=0t 025, e=0 to 5, f
=05, g is a nunber eternlned bya, b, ¢, d, e, and fso as toform an oxide
of the correspondi ng al erfenﬂls, 2@ 2 83 23 83 83 8 8 8
30 * N NN NS W oeoN
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45 - h =20 to 150. 4. A process as clained in Cains | or 2,
wherein said chelating agent is at EPo38359eBe conpound sel ected fromthe
group consisting of an am ne, an am nopol ycarboxylic acid, a polycarboxylic
acid, an aromatic car b@»(y c acid, a hydroxycarboxylic acid, a
ket o- car boxylic acid, syl fyg cQnpgun n 0 aC|d 50 a
di ket one, and a phosph a d%S%A rqges% ag cﬁal gde;L n daiml,
whggein said process c ses adj usti ng The pH of the aqueous slurry to a
pH of fsom6 to 11. 6. YA #locess as clained in daim1, wherein said
catalyst is a catal yst fgr jamoxi dation. 55 16 - It can be seen fromthe
results of Table 2 thatm$fh conparative catal ysts prepared at a | ow pH
achieve only a |ow agrydgmit rt1 é7yi®l d?ar] a™hi §h Qmbhi & conbustion. 5
Clains 1. A process jo di§i g dnoBybQ{enm Bonfri 8 N net al oxi de
fluid-b®d catal yst c sifng, as essential conponents, (i) at |east one
el ement selected fr the group consisting of Iron, bisnmuth, and tellurium
10 (ii) nol yglenugn ,and (iii) silica, which conprises (a) adjusting
to a pH of at | east @.?.ac ueous slurry containing a raw material providing
el ement (i), a nol ybfle gwgorﬁ)odﬁd,"fa Qi IRcasof, &hdD. Bto 10 wt % (based
on the Wweight of th o% cRalPstR @ aRch@l afi ng afen@ capabl e of
i nhi biting gel ati on-#f & e slurry, or (b) adjusting to a 15 pH of at
| east 6 an aqueous urr containing a raw material providing element (i),

| ypdenum com pavndg anqd 0.1 to 10 wt % (based on the weight of the oxide
catal ysi) of a chel H3chS et capadl enofwi nes hmbi 8 n@ g ati on and mi xi ng
the slurry with a si Lf ] -nthen wpray dryﬂngcut heatllms H-adj ust ed
aqueous slurry, and gdrbn ng t he r®suPtifg parF cPes™ 28 2.. Aprocess as
caimed In daim wher.ei n,sai d process conprises subjecti ng t he aqueous
slurry containiné sili t- @& hegt &reagt nant wat v temuerg ure of from50 to
120[ err3C for at g eas infiteg Wii lg ngi ntsai @i ng t ke fdbrmof a slurry
prior to the spr ot ~425 3. Aprocess as claimed in Cainms | or 2,
wherein the resulg i atal’yst Is represented by the enpirical for- nula:
o
L]
L

s re
[err] wherein 2 g S 2 2 2 2 g 2 2 9
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G represents at | east one el enent selected fromthe group consisting of Fe,
Bi, and Te; 30 D represents atEpre@38si59®Bt el enent sel ected fromthe
group consisting of NN, Co, My, C, M1, Cu, Zn, 1, G, Cd, In, Sn, Sh, V.

W Re, Pb, RuUciibe sash frogsbhe tesults aTabIIB thatkheleBmpafefive gfalys@gmepaﬂﬂ at Blow ;ﬁsﬂachlé}w
Ti, Ta, Nb,onfyadowdcryidaltiiEyicanaahdh ahmbricdibsdiiéh, €l enent’ sel ected fromthe
group consisting of P and B; F represents at |east one el enent sel ected

frog the group consisting of Li, Na, K, Rbo, Cs, Ca, Sr, Ba, and 35 Tl ;
O is oxygenclamsd a, b, c, d, e, f, g, and h each represents the atomc
ratio of elenments for which they are subscripts and, wherein when a = 8 to
12, ¢=0.5 tt Z(procds for producing a molytdenud-dontaififig melal ogdeifvided ¢atalydt comprising.@s eesential
nunber det er mi reonipdognts, b, c, d, e, andfso as toform an oxi de ofthe
correspondi ng efiatienst ane ejomant sejected from the group cansistingiotjrongiismuth, and tliurismess as
clainmed ®n d ai ﬂ%mqybé?"uﬂ"a'\ﬁherel n said chelating agent is at | east one
conmpound sel ect @R sili ‘i’omthe rou consi st i n of an am ne, gtecia

I

am nopol ycar box ‘”E' "?t?“seé 61” 5?'86&‘1’8 m'ﬂ 9?)
acid, a hydr OWQ yst) achel tin al gftg%% %{ II';) j% mSIEPf
Corrpoun ueoys slur gztam ré e In com-

(4 folwh r%'uB e% %ﬁéhﬁ le/3fin ! NE

process as cI

pH of the aqu ﬁgﬁléiHthnﬁSu vj,t roce as cl ai med

In Caim1, whe H-§dj teg l)égfun. %d ammX| dat i | on. 55 16
EPR _© 383 V\B BlBlIch,J,,f&tgg ﬁatlnbba,hi * Pat ent anspr Cche 1.

Vertahrep zur Herstellung ei nes nol ybdanhal ti gen

Met al | oxi d-%| |Agpirdsedsiakeldiméd isClaimn svhenainfaldrenass camhprisessubjectimyithe agheuscurycondaitingn 5
(1) zum ndest siicanto Blheatirestment atagjernpelature of frem §@to 129°C iy et ledsttdimiintasavhiteLrsairi@iggn
W snmut und Telthaform ¢f pislulvp briphigahe sprapdrying.i ) Si | i zi unoxi d,

25 3 Aprocess as claimed in Claims 1 or 2, wherein the resulting catalyst is represented by the empirical for-

mula:
Mo,CoD4EF{Og(SiO2)
wherein
C represents at least one element selected from the group consisting of Fe, Bi, and Te;
30 D represents at least one element selected from the group consisting of Ni, Co, Mg, Cr, Mn, Cu, Zn, Ga,
Ge, Cd, In, Sn, Sb, V, W, Re, Pb, Ru, Rh, Pd, Os, Ir, Pt, Th, U, La, Ce, Pr, Nd, Sm, Eu, Gd, Al, Ti, Ta, Nb,
and Zr;

E represents at least one element selected from the group consisting of P and B;
F represents at least one element selected from the group consisting of Li, Na, K, Rb, Cs, Ca, Sr, Ba, and

35 Ti;
O is oxygen; and
a, b, ¢, d, e, f, g, and h each represents the atomic ratio of elements for which they are subscripts and,
\ wherein when a = 8 to 12,
¢=0.5%020,
40 d =0+to 25,
e=0to85,
f=0to5,
g is anumber determined by a, b, ¢, d, e, and fso as to form an oxide of the corresponding elements,
and
45 h =20 to 150.

4. Aprocess as claimed in Claims 1 or 2, wherein said chelating agent is at least one compound selected
from the group consisting of an amine, an aminopolycarboxylic acid, a polycarboxylic acid, an aromatic
carboxylic acid, a hydroxycarboxylic acid, a keto-carboxylic acid, a thiol, a sulfur compound, an amino acid,
a diketone, and a phosphonic acid.

50
5. Aprocess as claimed in Claim 1, wherein said process comprises adjusting the pH of the aqueous slurry
to a pH of from 6 to 11.
6. A process as claimed in Claim 1, wherein said catalyst is a catalyst for ammoxidation.
55
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unfassend (a) das Einstellen el nerwassrigen Aufschl amun
(i), das ein Ausgangsma- terial zur Helofsﬁgsuamst |l ot, ei nil“l I”"Il““" lrmm
Mol ybdAnver bi ndung, ein Silli asol und 0,1 ble Gew. % (bezogent auf

e T

von wenget ens en el nerwassrigen Aufschli anmung, die
ein Elenment (1), das ein Ausgangsnaterl al zur VerfQgung stelit, eine

Mol ybdanwer -gibsimadung und 0,1 ble 10 Gew. % (bezogen auf das Gewi cht des
Oxi dkat al ysators) eines Chel atisieruangem dtels enthilt, das In der Lag.

i st, di e Celd. erapr@essitor pidticinb & amdlybdahiim-Edntaihing Ristal/dXidle NG beli-cathiPst comprisiag, 84essdhtial
und M schen derémponedd,amung nmt el nem Silicasol, anschliel endes

Sprf htrocknen def) atlesst oneEidnenirsglestédfidnxhe gragrs®nsigiiegiof Ao, disintith santteihgiumund

Kal zi ni ereen der (ippeybdéeramearden Tei |l chen. 2. Verfahren nach Anspruch 1, 20
dadur ch gekennze("&HhPet dal das Verfahren das Durchf~hren einer

War nebehand! ung ni whigle comprises (#)-adiyeting 1R & B} of| ahlentt  @n agHeausSIUFTy SPnidining araw material
enthal t, be! eiPP¥dingeapent f) & molybdenummeqmpaundpgiica a"ﬂé-ﬂ @t"é?‘tébaiﬂ‘ 901 the weight of
unter Bei behal & 'daé?m'ﬁS)rqfrFéhﬁ'?é'Fg mf“s‘%l’ﬁb!frﬂfrﬁ Aibtingge !ﬁfﬂ’ 195 ) Adiypting to a

mMalt. 8 Vv fpg gtle ?ﬂ'e’ ‘fOﬂ ipiog enal prow i}, @ molybdenum com-
;ekgnnzelchng[ iy "Sl?acﬂ' %}%‘ Yq@ é'f ?"Hﬁf’?fﬂ

g i qe.agg}ﬁgavﬁﬂf it
L N

Yaus | und Te; D
zum hdest,, ei n El emen ausgew aus derGruppe bestehend aus N, Co, M,

Cr, M, zZn A pﬁ%ess@@clmmed in Claim 1, WiRrein@id ploBess Sinprisel sub)écthheBﬁhemB@urr?Hontaﬁhg
Pd. GCs, | r Pt siliddto a beat bratmért at ﬁbmpdeure om0, to {30°C Bt at ledit, 10 hihuted\hile iiaihtaifing
E zum' ndest emﬂorﬁidmmtrypﬁunmgmkdytdms der G uppe, bestshend aus P und
B, F zum ndest ein Eenent, ausgewahlt aus der G uppe, bestehend aus Li,

Na, K, Rbs e, Ariocessas cigimed fﬁ'd?"afﬂ's 1053, wherein the ms%@?‘é‘l%{sfepfﬁwy ths, °“E'"CRHf°"'
e, f, g und h J“E-%el | s das Atomverhaitnis, und worin bedeuten wenn a = 8

bis 12 ¢ = 0,5 bis 20, d = O'bi 25; e%ci?ﬁ%":@(s'?@) —Of =Obi e5, g Ist

Zahl , di Belh
sty b S it i R

lected roup S
nach Ansﬁ? uch I : ; i
Chel at i sl erung gj saasr'ldés ei né erb Th{%t aUPsr' h(lad s 1%" G‘l’JN Jere Nb.

G uppe, bests h@]‘dpr@ééﬁhs 81 15ast one element selected from the group consisting of P and B;
F represents at least one element selected from the group consisting of Li, Na, K, Rb, Cs, Ca, Sr, Ba, and
35 T;
O is oxygen; and
a, b, ¢, d, 6, f, g, and h each represents the atomic ratio of elements for which they are subscripts and,
D wherein when a = 8 to 12,
c=0.5to 20,
P d =0 to 25,
e=0to5,
f=0toS5,
g is a number determined by a, b, ¢, d, e, and fso as to form an oxide of the corresponding elements,
and
.5 h =20 to 150.

4. Aprocess as claimed in Claims 1 or 2, wherein said chelating agent is at least one compound selected
from the group consisting of an amine, an aminopolycarboxylic acid, a polycarboxylic acid, an aromatic
carboxylic acid, a hydroxycarboxylic acid, a keto-carboxylic acid, a thiol, a sulfur compound, an amino acid,
a diketone, and a phosphonic acid.

50
5. Aprocess as claimed in Claim 1, wherein said process comprises adjusting the pH of the aqueous slurry
to a pH of from 6 to 11.
6. A process as claimed in Claim 1, wherein said catalyst is a catalyst for ammoxidation.
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.ném Ant n, ei ner Am nopol ycar bonseure, einer Pol ycarbonseure, elner .
aromat i schen Carbonseure, einer HydEBﬂyﬁW@‘lsaure Jl’ﬂlwlﬂmunﬂﬂmumrre
el nem Thbol , ei ner Schwef el ver bi ndung, ei ner Am nosaur

D ket on undpstenmhsgraewaononsaure. 5. Verfahren nach Anspruch , dadur ¢h
gekennzel chnet, dal das Verfahren das Einstellen des pHs der waserigen
Auf schl anmung Varfahren A Herdisliuv@ Sindé nidlybdahfaltigei Mbthlloxie-Flier Settkat@lyshioi] WitastéHalls we-
Anspruch 1, dasbotiiche Kgmpanamarel chnet, dael der Katal ysator ein Katal ysator

fU di e Armoxi dd&) zumindést éin Elbment, au@uﬁltﬁ%deﬁeﬂlpﬁlbestehend aus Eisen, Wibmutuhd Jelluk, 1111
HE111 1i 1 1 *C(i)Molybdén@id Rovendl catlons 1. Un procede de production d'un

cat al yseur oxy ddiifiie ue contenant du nol ybdbne en |it fluidiso

conprenant A tYmfpssendda)d sipegwiserigen Aufeshidrmung, die ein Eleent (i dasali Avsgangsma-

el enent chol s “EPAHE VP@'JQ tse%mlxhdﬁruerb diing, el Siligasol ynd Of;bis 40 tGew % (bpzegen auf
“tellure,™(ii ) t?'?) neg{ehejati '951"19%'59 halt, 4 deplege igh die Gelierung

| ' aj ust ement °lﬂﬂ'}ap"B’8E|!’° er{b)dpsf{nstellen piner wassrigen

el enent f ourni s | i m @ ?%a"gs ﬂﬁlcgg‘g FP%%%W“W‘M

sol de silice o

catal yseyr oxy an& er;\t %Ifh &e Q%Eggih erunﬂzu |r|]ml1|elseélrat1f%ne§8 é(?rlvfﬂqlgd e

i
| a boue ou (b an hﬁédéﬁ&e@ gﬁr‘ﬁﬁtroa(nupd i Ag84thliten g;gﬂé?\?\w g%“& Kalzinjeren
contenant Un elebfBikiereAtdnToiRenlt UNO rratlere prenti un conpose. de

nol ybdbneetde 0.1 A 10 % on polds d'un agentds chel ati on capabl e d' i nhi ber
| a\gel at i on2.etVerfehreredaaimgyepieh 1,2 boue avec un sol de silica ensuibt, Is
sochage par pudadecicgekerpaeichmet, dalisizs Verfabyene desuctbifibrer ainepWarmebehamdiung inét dérjwissiie
16 eqen Agfsehigmniung, die Siliziehenxidepthdlf, bai Pieer Terapsstur aont 59 bis 120°C filln wemigstedVQ el
quo revendl un“'Gé?M‘"P&BMQ!HEH depfdrp piner Autsehidmniuag;vee flem Sprititrockperoma®d conpr end
| a soum s- §I C\prfe | a b euse contenant Ia silice A un traltenent

hermque g %%%f e i e i

moi ns 10®mi nut es
par pul vori satygh pedd ,% rpn procedA teI e dans | a Revendication |

ou ia Revendi c@l I Qhirdest B ERmbR HdSewhrit aﬁ?&e@bﬁﬁ%ﬁd" besteRsHd b BiTAd T4 EPF €SENt €
par |a formul ep eMRyiidedd&in Eiement, ausgewahit aus der Gruppe, bestehend aus Ni, Co, Mg, Cr, Mn, Cu, Zn, Ga,
MbaCCDAEGFf Qg( S| (Bgleg, In, Sn, Sb, V, W, Re, Pb, Ru, Rh, Pd, Os, Ir, Pt, Th, U, La, Ce, Pr, Nd, Sm, Eu, Gd, Al, Ti,
Ta, Nb, und Zr;
E zumindest ein Element, ausgewahit aus der Gruppe, bestshend aus P und B,
F  zumindest ein Element, ausgewahlit aus der Grupps, bestehend aus Li, Na, K, Rb, Cs, Ca, Sr, Ba
und Ti;
35 O  Sauerstoff; und
a, b, ¢, d, e, f, g und h jeweils das Atomverhaltnis, und worin bedeuten, wenn a = 8 bis 12
¢=0,5 bis 20,
\_~ d = 0 bis 25;
e =0 bis 5,
40 f=0bis 5,
g ist eine Zahl, die durch a, b, ¢, d, e und f bestimmt wird, zur Bildung eines Oxides der entsprechenden
Elemente, und
h =20 bis 150.

4. Verfahren nach Anspruch 1 oder 2,
dadurch gekennzeichnet, daf
das Chelatisierungsmittel zumindest eine Verbindung ist, ausgewahit aus der Gruppe, bestehend aus ei-
nem Amin, einer Aminopolycarbons&ure, einer Polycarbons#ure, einer aromatischen Carbonsaure, einer
Hydroxycarbons&ure, einer Ketocarbonsaure, einem Thiol, einer Schwefelverbindung, einer Aminosaure,
einem Diketon und einer Phosphons&ure.

§. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, dal
das Verfahren das Einstellen des pHs der wéssrigen Aufschiimmung auf einen pH von 6 bis 11 umfaft.

86 6. Verfahren nach Anspruch 1,
dadurch gekennzeichnet, daR
der Katalysator ein Katalysator fiir die Ammoxidation ist.
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3. Un procédé tel que revendiqué dans la Revendication 1 ou la Revendication 2, dans lequel le catalyseur
résultant est représenté par la formule empirique
25 Mo, C.D4E.F0,(Si02)
dans laquelle
C représente au moins un élément choisi dans le groupe constitué de Fe, Bi et Te;
D représente au moins un élément choisi dans fe groupe constitué de Ni, Co, Mg, Cr, Mn, Cu, Zn,
Ga, Ge, Cd, In, Sn, Sh, V, W, Re, Pb, Ry, Rh, Pd, Os, Ir, Pt, Th, U, La, Ce, Pr, Nd, Sm, Eu, Gd, Al, Tj, Ta,
20 Nb et Zr;
E représente au moins un élément choisi parmi le groupe constitué de P et B;
F représente au moins un élément choisi parmi le groupe constitué de Li, Na, K, Rb, Cs, Ca, Sr,
BaetTl
0 est de I'oxygéne et
35 a, b, ¢, d, e, f, g et h représentent chacun le rapport atomique des éléments pour lesquels ils sont
indiqués en indice et ol, lorsque
a=8a12
v ¢c=05220
~ d=0a25
0 e=04a5
f=0a5
g estun nombre déterminé par a, b, ¢, d, e etf de maniére & former un oxyde des éléments corres-
pondants et
h=20 & 150.

4. Un procédé tel que revendiqué dans la Revendication 1 ou la Revendication 2, dans lequel ledit agent
de chélation est au moins un composé choisi dans le groupe constitué d’'une amine, d'un acide amino-
polycarboxylique, d'un acide polycarboxylique, d’un acide carboxylique aromatique, d'un acide hydroxy-
carboxylique, d’'un acide céto-carbaxylique, d'un thiol, d’'un composé sulfuré, d'un acide aminé, d’'une di-
cétone et d’'un acide phosphonique.

5. Un procédé tel que revendiqué dans la Revendication 1, dans lequel ledit procédé comprend P'ajustement
du pH de la boue aqueuse & un pH compris entre 6 et 11.

6. Un procédé tel que revendiqué dans la Revendication 1, dans lequel ledit catalyseur est un catalyseur
&8 pour une ammoxydation.
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