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35 procedure is as follows: A 2 g sanple of the catalyst (20/35 nesh)
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- Conpar at i vaneBxanpl e A gave a particle size retention of 92 per- cent for
~this catalyst. Exanple 2 10 The follow ng procedure was. used to .nake a

precur sé& &Example#ti on having 1 atom Sb peratomof V. 19.31 g of [err] was
slurried in 300 cc vvater and 962 30% [err]lin two %ual parts and stlrred
15- 20 ni nut es'hiszstalyst g Expmple $ergeptt ta d“%%"ﬂfm ggqp
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mai nt al RE% ol une. The di spersion so made was a catal yst

precursor cl ai ns. This precursor was worked up as in Exanple
produ%fl nal cat aI yst, which was very hard. It was tested by the
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A its particle slze reten- tion was 86 percent | e 20 27.58 g of
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nore hours " This addition resulted in rapid gellation. The gel was partially evaporated on a hotplate, and then dried in
: 45 an oven for 48 hours at 100°C. Final calcination was at 650°C for 8 hours followed by 3 hours at 810°C, and
the washed catalyst was very hard.

Example 6.

- 50 3 43 g of tin metal was reacted wsth an agueous so!utnon of H20, and HNO, for 1 hour at 80°C to forma -
white suspension.

26.38 g of powdered V,0; were slurried in 140 g of 30% H,0, and 28 g of 70% HNO,. The slurry of the tin
compound was then added with stiring. Then 69.41 g of Sb,0; was added with stirring and the mixture was
stirred for about 2 hours while heating. The resulting green dispersion was a catalyst precursor of the claims.

55 It was evaporated to dryness and was blackish and very hard. It was heated at 650°C for 8 hours, ground to
20-35 mesh, calcined at 810°C for 1 hour, washed and dried as in Example 1.




eating the slurry beconmes dark green and appears to be a solution w thout
sol i ds”‘L This dispersion was a catal - 25 yst precursor of the clains. This
was refluxed 3 nore hours. This was EBR@pEM24BY to near dryness on a

hot pl at e¥and tthen 'dri ed overnight at [err]. A black-appearing, very hard
solid was olgkahped. The catal ystwas worked up in the sane nmanner as in
Exanple 1, resulting in a washed, very hard catal yst having a particle size
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fornmed. *hi ion resul ted in rapl d geI I atlon The geI vvas partlal |y

evapor at ed on in 45
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corrpound was then added with stirring. Then 69. 41 g of [err] was added W|th

’ ktﬂrl ng an&xamgmxture was stirred for about 2 hours while heating. The
restul ting green dispersion was a catalyst precursor of the claims. 55 |t

was evapor at edrhe catalysyef EgnpleiBolasdsshéd nd dried s inBxample 1 \its hartiotk sizk fetantich waegd peflent,

at[err]for @ebsuredss inflopparetive BxddPleds. nesh, calcined at [err] for 1 hour,

washed and-dried as in Exanple 1. 4 EP 0 320 124 Bl Exanple 7 The

fol l owi ng pEsgmpled e was used to nmake a precursor conposition having 1.3

-fat ons Sb#per atom of V. 11 95 err was slurried |n 300 cc vvaterand 82.5

g 30% H202 a

| G‘I;}.Q"P? gd m mofV, plus
ik Zﬂanfw%fgé‘“ 3}% mfgea?f’ R e
| sper si an igx,wé%? uce fl na persr aer: \A'%"@Q?]ys? S ve

was worked " ea
hard. 10 Exa”iﬁ’: %r J&%Q&&&%Qﬂmw lﬁ"ﬁéfh!a?%l}s? s@e fhird U Sof
conposition having 3 atonms Sb per atom of [err] was s urrled in
300 cc wat ekxdingle f0* 0 30% [err] and stlrred 15 20 mnutes. 41.39 g [err]
was addeg with strrring and the m xture heated to about [err] ; heating was
continued abouts.4b givoDy vias sialiield iNBLE cater antiid 30% H,00(atdd i tab Bqualyditibns) BRY stimed
ori gi nal vohseeEminltae 36439 Eb,.0p as ided Wit atividsand the atbalry Bdated teahontsi00°CQ hedtihgwas
cliai,ms. Thi sontinued elrastd howssindwatéracs added tomaihtein stzontsheigina volune. Thee 100 g 3reltt.7%
precur sor offiOzxel wps aded withestiriig and heatad 1mioee HoimFrie dispersidnsomadeuivasccatabist pregurgor of
hard. Ex#npkhecBis20 The catal yst of Exanple 8 was washed and dried as in
Exanple 1. | tsThﬁM@’&%WwﬁéﬁﬁmP'ﬂ%e yigid thg final eatglyst, which was very hard.

Example 11 -

45 13.79 g of V.05 and 36.28 g Sb,0; were slurried with 70 g of 30% H.0, in 4 equal aliquots 10-15 minutes
apart, while stirring. The mixture is then heated with continued stirring at about 100°C for 5 hours, water being
added periodically as lost by evaporation or boiling, to maintain the volume approximately constant. The resuit-
ing dispersion is a precursor of the claims. .

The precursor is dried, calcined at 650°C, ground and screened, calcined at 810°C, washed and dried, all
s0  as described in Example 1. It was very hard.

Comparative Example B

A ml’yst was prepared starting with Sb,0O5; and V,0s, according to the method taught by U.S. patent

55 3,984,353, as foliows :
72.56 g of Sb,0; were refluxed for 5 hours in 70 g of 30% H,0, and 250 cc water. A milky-appearing sol
or suspension was formed. 70 g additional 30% H,0, was added and the dispersion was poured into a large
beaker containing 27.58 g V205 and this was stired 15 minutes until evolution of gas bubbles stopped. The
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'measured as in Conparative Exanple A Exanple 9 25 The foll owi ng procedure
was used to nake:a precursor conposition having 1 atom Sb per atom of V,
plus 3 0o[err] support. 27.03 g [err] was slurried in 600 cc water and 140
g 30%[efr] (added in two equal portgrarap12eBy stirred 15-20 minutes. 43.11
g [err] was added W|th stirring and the mxture heated to about [err] ;

shout e e e ey g e

SUirTring anduas ﬁ@écﬂ e it et sheorto ,
precursor of ﬁlsra" the I:l%ke"'nt ﬂ&éﬁﬁd\hra'fé’éll vSEka foMtHe o!d@atlai?of pkd Q&W&rﬁorﬂmlg 8nd
{ vield the fase@&atéamw@ Exaniitls of subfPammidXlaiticR$4r€ incibdead fthrolbWing 5pe1=.ac éampled.er 1]

§ was slurri ed Ithéhhnddaativahfe oﬁ!malz&ngeﬁﬂ%é e cathipsid ach th%laFﬂ)@m&ﬂlﬁiEtamless steel
portions) amed sddirdactof] THereadldr iSequiph&iwith @ Prekbafed aRd & imnYersed md taperdiutdtoMioliddmoniéh
§ and the N xsaltbsth.Thegaaeous Redidmpbnents brefrietl@ddtirougIme o cifrdliers R ttdbotidnrdof e réas,
1 and wat er water tardaghthel ppeheatiegt Water isitittodticet! inéought a sgptod lat theotbpisfene prehedt lef (usinf a gyriode
i an 11. 7% [ epunip. Belfeeddsdedtd the datatyst for & pri-runitimg beforel cdiieaibrecf ptodunbrthe foneof eachiegample
4 di spersi on ls# 3rEQminules duing whichl tiesproductdmonollestsd fopénalyfis. t he cl ai ns. Thi s

8 precursor was intbe exeutpleptheconversiony pielh bndl stlectvityyaredefinediaefofiawsal cat al yst, which
3 was very hard. Exanple 11 45 13.79 g of [err] and 36.28 g [err] were
slurried with 70 g of 30%[err] in 4 equal aliquots 10-15 m nutes apart,

while st®rring. The nmixture is themolesapmegans trhackedt i nued stirring at about
[err] for 5 hours, wate®Pversiifg addeefesepiopant ahrzeeds ¥ d8P @ evaporation or

bow ng, to maintain the volune ap Q%! TRl Ly conskant - The result- ing
di spersion is a precursor qfifhe ﬁmﬁ@%gmﬁsmaw 106 @i ed, calcined
at [err], ground and screened, calci nedpa 810C, washed and dri ed .all 50

® as described in Exanple 1. It was maleg praddet Goodwedt | ve Exanpl e B A

@ catal yst was prepared ssiectivhty wi t nelesrjropace reacted acd00diXdg to t he net hod

# taught by U S. patent 55 3,984,353, as follows: 72.56 g of [err] were

4 refluxed for 5 hours In 70 g of 30%[err] and 250 cc water. A

B N | ky- appeaiangled2l or suspension was forned. 70 9 additional 30%[err] was

added and the dispersion was poured into a | arge beakér containing 27.58 g

8 [err] and thi g tsexample thePa-rimtinitiwal i Aur.Thé tatalyei@k ths icatalysdf Egaspldd1 Ik résction tem-
st opped. Thuerdiure wasHR0T 232 Bie indidr fBdd ratins whie 5 Hgppadietl INlig2 S/t HO/ Thexdntadt @ime was 2 sec-

A evapor at ed ends.near dryness and then dried overnight at [err]. It was then

@ cal - cied at Rpswits Jor thix ang theofolowing |ammexidatiomans Bre shewn inTeble 1.a@grds prapyiéne| AN is
cal ci ned ataW\ﬁTBfor 1" hour, cooled, crushed and sieved to 20-35 nesh,

t hen washed with water and dr|ed as in Exanple 1. The catalysts of the

8 present mvﬂiﬂ!ﬂiare all useful for the armDX| datlon of propane to

acryl onitrile a SSSOCI at ed du es of such ammx atlons
Lo e

4 of_yhe fol |‘8‘W '8 and fr e o5 (Phgs Wee 3 ppoeah o1

d staintess st fixed bed reactor.. The reactor is equipped with a preheat

leg and is Sgd in a tenperature controlled nolten salt bath. The
.gaseousé e%‘égrrp'onents are netered through nass flow controllers into the
0

bottom theyy tﬁi@@xanIpQrthetdﬂé-ﬂH Bhe (15 oER aRE cdtdBt waliheéEdatalyst of BlahipAEC Pitb reaction
M through a sgpbdidtingvad 478°C 438 the nolaF¥Bed &t @tk 5 bBaned NHDPOF1 K0! THIEENtd R timWdER. 1
% The feed isseb@ds.t0 the catalyst for a pre-run tine before collection of

B product; the runs of each exanple last 30-60 minutes during which the

A8 product 4 s ComgaextiveBxdnmle Ginal ysis. - I'n the exanpl es the conversion, yield

and selectivity are defined as fol I ows:

In this example the pre-run time was 0.8 hours. The catalyst was the catalyst of Example A. The reaction
temperature was 470°C and the molar feed ratios were 5 propane/1 NHs/2 0./1 H,O. The contact time was 1.8
seconds.

Example 15
./ '
In this example the pre-run time was 0.8 hours. The catalyst was the catalyst of Example 4. The reaction
temperature was 470°C and the molar feed ratios were 5 propane/1 NHy/2 0,/1 H,0. The contact time was 1 8
55 seconds.




nol es propane reacted conversion =

15
mol es propane charged x 100 (% noles product produced yield = noles
propédne charged x 100 (% 20 nol eseme sdugd ppr oduced sel ectivity nol es

propang reacted - x 100 (Z) 25 Exanple 12 In this exanple the pre-run tine

was 1 hour g Jha. gt al ystwas the catal yst of Exanple 1. The reaction tem
perature w and the nolar feed ratios were 5 propane/l [err] The

contact tiMe i efarifidthe SR tims Was 0.8 houREFHY daiyltQa IhE' 5&5&, oW n
amoxi dat i @impbrdiife whe #6050 Wihd riblat B4 Ritick ek :.reﬂ r?ﬁ,fé Th |e§:t.me ’°a°“3
acryl onkt r.sécondsExanpl e 13 35 In this exanple the pre run T w§§"aib

hours. The catal yst was the catal yst of Exanple 1 The reaction terrperature
;was [err] Ewamgldity nol ar feed ratios were 5 propane/1 [err]/2 [err]/1 [err].
The contact tinme was 2 seconds. Exanple-14 40 In this exanple the pre-run
time was 45 Hothisexamiethepre-ningime wand s hives. Taicalalys vasthe EatalyspbfExampld 1erhé RaGH ON
t enper atour Eempergtufeayas F603Ganditheanaianfead rafias wdrerSaropans/ i@ 051 P (Fae@hthot{tifg whe 1'20
[err] [errPecomse contact time was 1.1 seconds. 45 Conpar ati ve Exanpl e

In this exanple the pre-run tinme was 0.8 hours. The catal yst was the

cat al yst oﬂﬂgﬂhﬁe A. The reaction terrperature was [err] and the nol ar

feed ratros ro ane/l er. err] The contact tine was
1.8 sect nd§e low B&fﬁfﬁ;@ them é&%ﬁgﬁ mwmwaWUT@NW%
The cataly p Was RMRE 0T Fene bHQ- Lhfoptast ime wog 1
[err] and 13 rml ar feed ratlos were propane/l [err]/2 [err]/1 [err]. The

contact ti E&mﬂl 8 55 seconds.: EP 0 320 124 Bl Exanple 16 In this
exanpl eyt he—pre-Ttun time was 0.8 hours The catal yst was the catal yst of

Exanpl e 5. Themis@asmpiedie gr&RR 8maWhy €8 K5k, HRQAGR9A Gad HE NPl ekGGh 4. Fhd QSpier e
5 propane/ fmpéraflods RPC drid el foed rhiid weaBlpRBancHINFE2 S Hb. 5@@?‘?’“
Exanpl e 17sdcondshi s exanple the pre-run tinme was 0.8 hours. The cata yst

the catal yst of Exanple 6. The reaction 10 tenperature was 460C and the
nol ar faedExampla?d were 5 propane/1 [err]/2 [err]/1 [err]. The contact tine
was 1.0 seconds. Exanple 18 is In this exanple the pre-un tine was 4
hours. The cdanthispsamplethe prereun dime wis/ &8 haufs. Thematplyst wis tha tatalystof Exdnple 4. TREIS&cB6NIN €
was [err] temaereie wepAzRrC anddhe moler fepdratios were§ Pppﬁpémoélehzq- T coatact fithd wanacd .
The cont actePidie was 2.1 seconds.

Example 21

In this example the pre-run time was 0.8 hours. The catalyst was the catalyst of Example 9. The reaction
temperature was 470°C and the molar feed ratios were 5 propane/1 NHa/2 0,1 H,0. The contact time was 2.4
35 - seconds.

Example 22
N - In this example the pre-run time was 0.8 hours. The catalyst was the catalyst of Example 10. The reaction
40 temperature was 460°C and the molar feed ratios were 5 propane/4 NHy/2 O,/1 H,0. The contact time was 2.2
seconds. .

Example 23

4 - Inthis example the pre-run time was 0.8 hours. The catalyst was the catalyst of Example 11. The reaction
temperature was 470°C and the molar feed ratios were 5 propane/1 NHy/2 O,/1 H,0. The contact time was 2.0
seconds.

Comparative Example D

. Inthis example the pre-run time was 0.8 hours. The catalyst was the catalyst of Comparative Example B.
The reaction temperature was 470°C and the molar feed ratios were 5 propane/1 NHy/2 O,/1 H,0. The contact
time was 2.2 seconds.

§5. Example 24

A microspheroidal catalyst having the empirical formula VSby ¢s0, was made as follows :
1378.95 g of powdered V,05 was added to 30 liters of water at 35°C contained in a 30 gallon reactor while

7




‘Exanple 19 20 In this exanple the pre-run tinme was 0.8 hours. The catal yst
g was the catal yst :of Exanple 8. The reaction tenperature was 470C and the

nmol ar feed ratios were 5 propane/1 [err]/2 [err]/1 [err]. The contact tine
B was 1.2 %econds. 25 Exanple 20 | nEephiszoe4®pl e the pre-run tinme was 0.8
hours. The catal yst was the catal yst of Exanple 9. The reaction tenperature

g vwas [err] %%m&% Jr36% abuidbis Q%& sSadded iﬁﬁ tém{rﬁer thrhpera rSFJs tols1bShddl -

§ The contactyd 4ot c%féCbQ F{ m{f Omifu¢t 8826220 g BSOS was ! N

g tim was O.gowiyRidbet, ank B8 slarf yosae ad?ﬁ@@nt& ovc& M ﬁém.s%dgndh §t95-100°C

g reaction tosRAnd4s heurs\Mhen {dlel o )| TRE rels@ dfs?érén&ﬁnéé’%rpféo&sd?lbﬂﬁé‘&&hé

3 [err]/ 2 4 ery] filis higgerslon waépray Qécc8d0 gPdnﬁ%"BftH@éhal?nbé} fvas FeRe0 BEB0°CHRNBTRUS antidhdnn

this exanpl @ichbEatBA®CHoN hoirThelGsitikh sbrdahifeSistaittatap iwal dhbroidaland Was wicktiai !

of Exanpl e sl£d.rangb 6f 10@0Linicons didinetdremijs vasithert washBdwithavatel asdinExaiple 1001 ar f eed

ratios were SApotigreotehisTiidized béd citalyst Wasltesteairfor|propdiecantoritiaion bit usitg afxed Bed2The

34 seconds. BExeatibrete@peratire was 470°C aridithe @rtactjine wah121 pece--The pretrumtisveawas(. lBurhTherfeed

d The cat a¢ y gatiosaveretSipeopaey a2t Qaf0.6MH:Q b eesdits areheown inFiakld on t enper at ure was

4 470C and the nolarfeed ratios were 5 propane/1 [err]/2 [err]/1 [err]. The

3l contact tine was 2.0 seconds. Conparative Exanple D 50 In this exanple the

pre-run tine was 0.8 hours. The catal yst was the catal yst of Conparative

Exanpl e B. The reaction tenperature was [err] and the nolar feed ratios

® were 5 pfopane/1 [err]/2-[err]/1 [err]. The contact tinme was 2.2 seconds.

8 55 Exanpl e 24 A m crospheroi dal catal yst having the enpirical formula

# [err] was made as follows: 1378.95 9 of powdered [err]was added to 30

8 |it8rs of water at 35C contained in a 30 gallon reactorwhile 7 EP 0 320

@ 124 Bl gjirring. About 7000 g of 30% aqueous H202 was added over 5 minutes.
W The tenperature rose to [err] and then the reactor cooling coils began

B slony to lower the tenperature. After 30 minutes 3628.20 g of [err] was

# sl oWy added, and the slurry turned pea-green to yellow. The tenperature

8 was then raised and held at 95-[err] for about 16 hours, then cooled to

§ room temperature. The resulting dispersion was a precursor of the clainms. 5

B This dispersion was spray dried. 800 grans of the chanber cut was heated at

@ [err]for 8 hours and then calcined at [err] for T~hour. The resulting

g8 abrasion-resistant catal yst was spheroidal and was nostly in the size range
A of 10-200 microns dianeter. This was then washed with water as in Exanple
# 1 Aporeion of this "fluidized bed" catal yst was tested for propane

# ammoxi dation but using a fixed bed. The reaction tenperature was [err] and
& the contact tine was 2.1 secs. The pre-run time was 1 hour. The feed 10

ratios were 5 propane/1 [err]/2 [err]/0.6 [err] The results are shown in
58 Tabl e 1 15 20 25




.30 35 40 45 50 55 EP 0 320124 B1 [err [err] [err] [err] 15 [err] [err]
Tler [err] [err] [err] 25 [err] [err] [err] .[err] [err]
[err] [err] [err] [err] [err]”’ 40‘@iomm1z4ierr] [err] [err] [err] 55 9

EP 0\320124. B1 Exanpl e 25 Another sanple of the nicrospheroidal catalyst of
Exanpl e 24 was used as the catalyst in the fluidized bed ammoxi dati on of
propane in a 1.5 inch | aboratory reactor. The tenperature was [err] and the
WWH was 5 0.5. The nolarfeed ratio was 5 propane/1 [err]/2 [err].

‘Nowat erwas used. Analysis of the reactoreffluent showed that conversion of
the prgpane was 9.1 percgnt and acrylonitrile selectivity was 54.8 percent.

The Harris nethod of naklgf

e MNOWN
cat al yst mnhpmmmecmiy&ghhhbnh S
' e
10 v voNooWHMm®n omamnemm
vn L ] L ] - L) L ] > L ] L ]
M M SSMe \D"MV‘D‘Q‘Q
& - e ~
opd
%
By mmugaene Tengeae
u@lemmﬂeamﬁ Nt NS O
y=f ) L] o] vt v o i v
15 g
: VOO AT LVINONON
Z] Nmnrnoos Toeaavu~
WONINT YW MmN NN W
§ .
1 v 2
]
: x| OUICNTANT VIANMMAN
oud *® 6 ¢ & & e ° s *® & @ & o o s
25 § DAOOANDN FADNDOWTD
. | - v hoar e
fa
al -
> | TRINTTNVOY VOTWom
< N,y s » 2 ¢ o v v &
V] COMONOOO Noooooo
B -
30 0
]
.-a .
-5: Nt MO MMM N nwvvvom
lﬁﬂﬁﬁﬁﬁﬁﬁ 00 - S
3 NNNVVEHOT MO
Elhhhmmwhh Mt~ 10 00 MO
o/
-~ S
40 0”
. g
E EN'VNFFHNQW NSO m L
4 o~ <<
3 5& ﬁnmvaNN oMeHE o 5]
: %8 +
X .
45 S é
: +
P 2
. L =
i DN Aw
1 50 § 223”&323 3NNNN°N :

55

==W

RN

i

2EadrySthd AR

E"éé’eﬁt met hod of making a




. aetive for the ammoxidation of propane. However, the Harris catal yst has
| ess attrition resistance by far. Fromthe Harris precursorslurry, one

cannoty obtain a dried catal yst hayj oi dal particles of a size large
enough ¥0 for commercial fl uidi 2%0‘{]%3391@{ alytic reaction processes. The

foregoi ng exanples illustrate these points. In the results shown in Table
1, the aEBmﬁﬂﬁﬁrl e and HCN products are valuable primary products,
although it is usually preferred to have the AN yield highin relation to

HCN. The pragsiersaerle of the migrospheraidal safplist of Example 24 wascusedies the eatalyst i the fluidizedye

made t he Wﬁ?ﬁ&?ﬁmmﬁ b—“nmchd}bararw rsactoAThe%ﬁwaterﬁ wadZP1Coand the XYVl wag

pr ecuf sof-5H88m9l ?P&f?éﬂY"Eﬁﬁ%ﬂEFe Uf?ﬁﬂ@df@?’ﬁ'ﬁ%th?ﬁé efuentsheed o of
Shb to Vv et gﬁ,aﬂ he p 15&9"" "ta ﬁ ovanadr um i on,
[err] Whl lTeIt e a ( gaa E tro \@ﬁ

cont ai ns a Vé él §§ 'bobta v;re ca thavm S :ngda es l? gtfen

the vanagt (T, crr" Ye%nrﬁ&%?etﬁ

A et Bod b &mﬁ &srrra S Myl .ra” oS ﬁr%luéht P
'S Pr OV fRuiily A6 v A nq.pr;g b9 Bduct

per oxi degisialabibiitile M eShdde tHaR oMb 95;,, i 2h. es o err to atons of I's at

| east 1. 25 3. Anethod of claim1l or 2Wnere|n said ratio of Sbh to V

is ingthe range froml to 3. 4. A nethod according to claiml or 2 with the
addi ti onefaimid eps of drying said precursor and thereafter cal- cining the
resulting dried product at a maxi numtenperature in the range 650 to 950C,

t her eby pr dchreethg obmaldrigalcytalyst precursér amihdnatladiim anb antimordy invidde &ir indtiss atomic ratio

t evger at ofiSh ta ¥ in the tahge frarnQ)@to AQBY reactihgethe noncperoxovanadiGm iok, VIR(DRG ovhite in @bwebws 5
wher e n sohitieh withrap @ntimony eonipgunidwhich eontains § ha\iQ atveleficeof 3, theieby radupingthecaverigec| ai m
1 or 2 wened of the yangdinmtuipesitien au axidizinaantina t avalgageistatepf 6 om a vanadi um

oxi de. 8. A Amethespf gpimdl) witergin thednonopegnaiapsgdivmder ijaquaeys selviin isprpyidehey rpastingn

ant i m)nya@k?%‘@‘ wepowdm%aweaedwrm%ge@weeplwwhermwempf Rles ef HeQPaigptenss o

spr ay dr?fr rﬁgl‘"t "?F’d theggf roduc |s m crg her or daI and has

spher®i ds \i}l e@ > %g
ﬁfiﬂé?”g%g%%ﬁ 2 ﬂ"e/s{ ﬁfﬂ'naxemfwragﬁ?ra Sl 8%‘8%%325% e%ﬂaiﬁ v

:\/E)nn Ee r relo)cé o lelq 6080f gklﬁ\ 4‘&!’:@\% th Eemp%gfé% H%% %Oqg%g:c i ner
Ant i % nver g%ﬁ&nggff \%gﬁgl’ §Ler£ﬂ| alcfgrh&%ﬁe rst{,}%eﬁfr&ﬁg Pabdium YRGUT Ch

die mttler;eAMm&dcﬂ&arntwdQ&hé(aﬁr mo@%mmm.geraﬁ Snyexiggduziert wrd und
das Anti mowe, Qumbthéd &8s clablEwilerett b aiflg 14 QI3pay Brfing!5t8 dnd \We' talyst prodBésh & r en
nach Ansgicldspherbidal\did had spifeFoid¥Wite p@ficydiadibacth thetange frdh WRGLIOGREoAsOSUNY dur ch
Unsetsgen 45 einer Vanadi unver bi ndung mtxeiner wfirlgen

Wasser st of f per oxi dl 8sung, worin das Verhaltnis von Ml H202 zu den
a%gdr unBatestemspriich®est ens 1 betrtigt, bereitgestellt wird. 3. Vertahren
Anspruch 1 oder 2, worin das genannte Verhtiltnis von Sb zu Vim
Ber ei ch vori- Vierfiren r Hereteflung elnes Wetplysaiorserursere.twelaher pnpdtim undintimonpin Gixidforeim
zusat® [ | Mpmyerisiinig yopSeau WW%R%Q@#@@S“‘MT@!\P@FPWéﬁMQmwm‘@m%“W
danach CEPERhiievatrierdSsungmit Qinee Aptimenypehindyeg, welchenStomib giner Wertigheit yqn 3 pnthait,
“Hechst t eYpsiureh dig;mit B@F@\‘%‘H‘eﬁ/ agiuses %‘f‘gef[‘i?éf ?'75'%"614 “E‘i' FFSM‘B?‘S/%“&P‘B?“

T o %% e S R -

worin di S & S AT
Ver f ahr en | on
aus ei negdy Vana | unm g oxr d er Ral ten \%/r ?t%&ﬁ%ﬂ&?og%&ﬁ%ﬁ?ﬁ@kﬁ%?&%h@ 1
-oder 2, Wo Tl Vit SNARB UG 1¥3b4 2TRINLR B ORHE S RtEn RIRTIIIRIER ddsGehahhten Precur-
Ver f afr egyrd\in BarBBtsdidifidlerties ¥YitdhBnddA SetrbEXABKAEBduk8 b&i QiR HAEKEBSmperatur im Bereich
Spr oht 1 OgsBEMGSSBOFS, wWoluReh i KaBilygdtbr nefgdstalewirdier gest el | te Katal ysator in Form
von M kr okisgwdratirerinac® Adprigh 4, wogh did degarinbl Tempéritir it Bedelchiaindra0 bik 82556 tayt. 10
6. Verfahren nach Anspruch 5, worin die genannte Temperatur im Bereich von 750 bis 850°C liegt.
7. Verfahren nach Anspruch 1 oder 2, worin das genannte Monoperoxovanadiumion aus einem Vanadium-
65  oxid erhalten wird.
8. Verfahren nach Anspruch 1 oder 2, worin dre gennante Antimonverbindung ein Antimonoxid ist.
9. Verfahren nach Anspruch 4, worin das Trocknen in Form eines Spriihtrocknungsschrittes erfolgt und
der hergestelite Katalysator in Form von Mikrokiigelchen vorliegt und Kiigelchen mit Teilchendurchmessem
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EP 0 320 124 Bl Exanple 25 Another sanple of the m crospheroidal catalyst
of Exanple 24 was used as the catalyst in the flui di zed bed anmmoxidatien of
propanre in a 1. 5 inch | aboratory_reactor. The terrper 470C and t he
WWH was 5 -0.5. - The nol arfeed rﬁt’iodzmeé propane/ 1 my i

used. Anal ysis of the reactor effluent showed that co

pr opanebBxmpldRS]l percent and acrylonitrile selectivity was 54. 8 percent The
Harris nethod of making a catalyst and the present nethod of naking a

cat al yst H6ethersameie othe micesnhsroidabatalystof Examplen2t wasrussd asdhé catalyst inthredfluidlized

Howev er bediamgnoxidatipp of propang i93 1.5 ingllaparatary sractern. Thedempegatyre waaA7e°Gandthe WWitwasan t he
Har rf s YP-deeindgrfeedralip wos 5riopane/ LN Caolin waier was ured.dvjalysinohihg eeacteraffiupnyshowed

spher o 2 copyamsiop of t@%" pang was %P?r%an %"‘dé’ﬁ'é!‘e W‘efﬁle"tf’@f‘”“l?éﬁﬁ@?"&?"&l f | ui di zed
et Bl ’a%a%%? g\ﬁt S ey o ﬁ%@ga ct

t 4 ucts
g?er:yZIg ’h’gﬁ,“m "Eloc')'g §r°§° 'Pf"gr ses t av'"g %%T J’ faftﬁ eg’% t he
AN yI el

%f %l Lﬁ uct
since aggy, aarwrs«e ot il e 0 Eﬁfn h cr@rﬁtwo t%so

met hod ke mbmle%ﬁggﬁg&%,&%q,y Shbxidiayd. N9 vanadi Um and ant | rmny |n oxi de
formin the atomc ratio of Sbto Vin the range fromO0.8 to 4, by reacting

t he sgonoper oxovanadi umion,[err], while in aqueous 20 solution eith an
‘ant i nongrawsrpound whi chicont ains Sb having a val ence of 3, thereby reducing
t he average val ence of the vanadiumto | ess than an oxidizing antinony to a
\g&he nce staA reetindd dbmaking akatipit pracuradr havingivanadivimaed aitimoryireoxite foop &rtieatensicratit um

| in efGhdoViin thetange foom 0.8 topt, by redtetihgithe manapdroxovpnadiva ipadvVQ(Hh)t el adueédis h an
. eeussowydmg@n aptimaoy cetepouns] which santaiheBtehaning & ralenge o, tierehypleducingithergage o

at oms oYaleyee of thevanadigmito ipss than an oxidizing antimentte @ valencelsiatersf$- or 2 wherein sal d
ratio of 3 pehed of daim wheeeintheygenopergpivanadiym ipn ijaqueousselyfien is REviSEdi Py gacting
claim12 ‘@Pa"é“"?/ﬁ"fnﬁmt"ﬂé’"'éﬂtﬁ%‘@dﬁ‘%tl"mgf'b&??xﬂfs‘t'H"?'P Wwwm%edﬁdﬁz%%ﬁms

t her eaf‘tfé(r‘s?féﬁas” e resul tin r| maX| mum t enper at ur e
in the ra on g‘of&g ﬁéﬁf gég apf1d rgg ,eagjc%
claim4, A
net hod o \Aﬁer R sal a’f'mlr'ﬁ’)temgf ra 'y m e rg?t%g% ytp r°dr°mrgﬁ

A net ho lgmion is derived
frompa vaatt‘*ﬁ“ﬂf o g dtﬁ:g‘t‘*‘l.@tﬁﬁt,%‘é el n sai d ant i mony
conmpound irsa ﬁ&h&fﬁfumor%\}hé%m FRQenRRmASHiL B&ivbPrrdrd SVambaduiBideci N t he
drying ISsam&hé%fdawMzsmaameadaﬁmnpa&@bwnsmmféxw& m cr ospher oi dal
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