
EP 0 320124 B1 Description This invention concerns a method of making
catalyst precursors and catalysts containing vanadium and antimony in oxide
form, the catalyst precursor so made, and microspheroidal catalyst made
from such precur- 5  sor. Harris etal. British specifications 1,336,135 and
1,336,136 disclose making catalysts from [err] and [err] slurries that are
mixed, dried and calcined. These are used to ammoxidize alkanes such as
propane. Harris U.S. Patent 3,860,534 has similar disclosures but the
calcined catalyst is washed with water before use to remove soluble
vanadium compounds. The dried and calcined material in the Harris method,
however, is rela- 10  tively weak and has low abrasion resistance. More
important is the fact that the Harris material in the dried state is a fine
talcum powder-like material. Thus, It is not possible to spray dry the
Harris slurry to obtain micros- pheroidal particles large enough for
fluidized bed catalysis, generally in the 40-100 micron range. It is an
object of the invention to provide a method of making a catalyst precursor
having vanadium and antimony in oxide form, capable of being processed to
form a catalyst having good hardness and attrition resi- 15  stance.
Another object is to provide such a precursor. A further object is to
provide a method of making a hard, attrition-resistant catalyst containing
vanadium and antimony in oxide form. Still another object is to provide a
method of making a microspheroidal catalyst containing vanadium and 20
antimony in oxide form, and the microspheroida catalyst so made. Other
objects, as well as aspects, features and advantages, of the present
invention will become apparent from a study of the accompanying disclosure
and the claims. According to one aspect of the invention there is provided
a method of making a catalyst precursor having vanadium and antimony in
oxide form in the atomic ratio of Sb to V in the range from 0.8 to 4,
usually from 1 25  to 3, by reacting the monoperoxovanadium ion,[err],
while in aqueous solution, with an antimony compound which contains Sb
having a valence of 3, thereby reducing the average valence of the vanadium
to less than 6 and oxidizing antimony to a valence state of 5. At least a
portion of the [err] is so oxidised, not necessarily all. According to a
more specific aspect of the invention, the foregoing is accomplished by
reacting H202 in 30 aqueous solution with a vanadium compound and then
reacting the antimony compound as above stated. Thus, according to this
aspect, there is provided a method of making a catalyst precursor having
vanadium and anti- mony in oxide form in the atomic ratio of Sb to V in the
range from 0.8 to 4, usually from 1 to 3, by reacting a vanadium compound
with an aqueous hydrogen peroxide solution to form a dispersion containing
the mono- peroxovanadium ion, [err], in solution, and reacting the later
with an antimony compound which contains 35  Sb having a valence of 3,
thereby reducing the average valence of the vanadium to less than 5 and
oxidizing antimony to a valence state of 5, wherein the ratio of moles of
[err] to atoms of V is at least 1. This ratio can be 1 or any amount over
1, but a ratio of 10 or less is usually suffficient. The vanadium compound
reactant in the latter aspect of the invention can be an inorganic or an
organic compound of vanadium, but is usually an inorganic compound. The
vanadium in the compound can have any 40  initial valence. A partial list
of such compounds includes any oxide of vanadium, such as [err] [err] etc.;
any vanadium oxyhalide such [err],([err]) ,[err],[err], [err],[err]; any
vanadium halide such as [err],[err],[err],[err],[err], [err] ; vanadyl
sulfate; meta-vanadic acid ; pyro-vanadic acid; in short any compound of
vanadium that will react with an aqueous H202 solution. The vanadium
compound usually used in the reaction with [err] is one of the oxides.
Because of availability 45  and cost, [err] is often the compound that is
chosen to react with the hydrogen peroxide. Antimony compound reactants
chosen to react with the monoperoxovanadium ion in making the catalyst
precursor of the invention can be an organic or an inorganic compound of
antimony. A partial list of such com- pounds includes any of the following
types of compounds containing antimony having a valence of 3: any such 



antimony oxide such as [err] and [err] ;[err]; any such antimony halide
such as [err] and 50  [err]. The antimony compound usually chosen to react
with the peroxovanadium ion in either aspectof the inven- tion is one of
the antimony oxides containing antimony having a valence of 3. Because of
availability and cost [err] is ordinarily the chosen oxide. Of course, when
the antimony compound is [err]the half of the Sb that is 5-valent is not
useful to effect reduction of the 5-valent vanadium. 55     In the aspect
of the present process where the H202 reacts with the vanadium compound to
produce the peroxovanadium ion, and the latter is thereafter reacted with
the antimony compound, the vanadium compound can be contacted with the
[err]before it is contacted with the antimony compound, and this has in
practice usually been the procedure used. Alternatively, the antimony
compound reactant can be present at the initial 2    EP 0 320 124 B1
contact between the vanadium compound and [err], provided that both the V
compound reaction with the [err] to form the monoperoxovanadium ion and the
oxidation-reduction reaction of the latter with the Sb compound are faster
than either the oxidation reaction of the [err] with the Sb compound or the
vanadium compound-ca- talyzed decomposition of the [err]. When the V
compound is V205 and the Sb compound starting material is 5   [err], this
procedure can successfully be employed; this is illustrated in Examples 11
and 23. Whether the antimony compound can be present at the initial contact
between the V compound and the H202 can be deter- mined by trial and error
for other combinations of V and Sb substrates without undue
experimentation. We are aware of U.S. Patent 3,984,353 wherein [err] is
contacted with [err] and oxidized to [err] and the latter is reacted with a
compound of certain metals, such as the oxide, and the obtained product is
dried 10  and calcined at up to [err]. The list of second metals includes
V. This process, of course, is contrary to the present process. Comparative
Example D shows that a catalyst made according to the teachings of this
patent is inferior in the ammoxidation of propane, giving only a 6.7
percent per pass conversion of propane and a per pass yield of the sum of
acrylonitrile plus HCN plus propylene of only 4.9 percent. In another
aspect of the invention a catalyst precursor is provided which is the
product of the process of 15  any one of the foregoing methods. In still
another aspect of the invention there is provided a process for making a
catalyst which comprises drying a precursor made by one of the foregoing
processes and thereafter calcining the resulting dried product at a maximum
temperature in the range 650 to [err], usually 700 to [err], and most
particularly in the range from 750 to [err]. When the drying is a spray
drying step, the product is a microspheroidal catalyst having 20  particle
diameters including the range from 10 to 200 microns. The product of the
latter process is a new product of the present invention. The following
examples illustrate the Invention but are not to be considered in any way
limiting. Comparative Example A 25 A catalyst was made as taught by Harris
U.S. patent 3,860,534, as follows: Powdered [err] (27.58 g) and [err]
(72.56 g) were slurried in 80 cc of water and 80 cc of concentrated nitric
acid. The orange slurry was heated on a hotplate until nearly dry, then
dried overnight at [err]. It was then heat treated at [err] for 8 hours. It
was very soft and powdery. 30      Half of the catalyst precursor was then
mixed with 1 percent of graphite, pelleted, crushed and screened to 20-35
mesh. It was activated by calcining at [err] for 1 hour, then cooled to
[err] and taken from the oven. It was placed in a funnel and washed with
warm water running through the catalyst until no color appeared in the
filtrate (about 2 hours). An attrition, or particle size retention, test
was carried out on a portion of the activated catalyst The test 



35  procedure is as follows: A 2 g sample of the catalyst (20/35 mesh)
isweighed accurately and placed in a4 oz round jarwith a screw- on lid,
along with 15 BB pellets (4.5 mm., Zn-plated steel). The jar is closed and
placed on the rollers of a ball mill. It is then rolled for 1 hour. The
contents of the jar are then placed on stacked 20/35 mesh screens to remove
any pellets and the fines. The material retained on 35 mesh is then
weighed. The particle size retention is repor- 40  ted as percent of the
original weight. The particle size retention was 41%. The same particle
size retention test was carried out on an attrition resistant bismuth
molybdate type catal- yst composition used in commercial fluidized bed
propylene ammoxidation operations, and the particle size retention was 78%.
45 Example 1 27.58 g of [err] powder was slurried in 400 cc of water in a 1
liter beaker. While vigorously stirring, 70 g of a 30% [err] solution In
water was slowly added and the [err] began to dissolve. This is the step in
which so  the peroxovanadlum Ion forms. After about 15 minutes some
undissolved [err] remained, and another70 g of the 30% H202 solution was
added with continued stirring. The final dispersion was a red solution with
some orange flocculent solids. 72.56 g of powdered [err] was added to the
foregoing dispersion. This dispersion was a catalyst precursor of the
claims. The mixture was stirred for about 4 hours with heating in order to
reduce the volume by evapor- 55  ation of water. During this time the
dispersion gradually turned to a deep blue-green, then finally to a
blackish green. When the mixture could no longer be stirred it was dried in
an oven for about 16 hours at [err]. There- after it was calcined for 8
hours at 650C, cooled and then crushed and seived to 20-35 mesh. The
calcined material was very hard. 3    EP 0 320 124 B1 A portion of this
catalyst was activated by calcining for 1 hour at [err]. A portion of this
catalystwaswashedwith waterin aSoxhletextractorfors eral hours until the
wash water appeared dear. The washed catalyst was then dried by heating at
about [err] for about 3 hours. It was still very hard and of a particle
size of 20135 mesh. 5 The same particle size retention testas in
Comparative Example A gave a particle size retention of 92 per- cent for
this catalyst. Example 2 10     The following procedure was used to make a
precursor composition having 1 atom Sb peratom of V. 19.31 g of [err] was
slurried in 300 cc water and 96.2 g 30% [err]in two equal parts and stirred
15-20 minutes. 30.79 g [err] was added with stiring and the mixture heated
to about [err]; heating was continued about 5 hours, and water was added to
maintain about the original volume. The dispersion so made was a catalyst
precursor of the claims. 15      This precursor was worked up as in Example
1 to produce the final catalyst, which was very hard. It was tested by the
attrition or particle size retention test described in Comparative Example
A. its particle size reten- tion was 86 percent Example 3 20 27.58 g of
powdered [err] were slurried in 500 cc of water and 28 g of 70% [err]. Two
aliquots (70 g each) of 30% [err] were added to this slurry. [err](72.56 g)
was added to this slurry and the mixture was heated with stirring for about
2 hours, resulting in a green, homogeneous-appearing slurry.After about 2
more hours 



heating the slurry becomes dark green and appears to be a solution without
solids. This dispersion was a catal- 25  yst precursor of the claims. This
was refluxed 3 more hours. This was evaporated to near dryness on a
hotplate and then dried overnight at [err]. A black-appearing, very hard
solid was obtained. The catalystwas worked up in the same manner as in
Example 1, resulting in a washed, very hard catalyst having a particle size
of 20/35 mesh. 30  Example 4 This catalyst was prepared by the method of
Example 3, except that half the amounts of [err] and [err] were used, and
31.25 g of 40% silica sol was added to the green solution before
evaporation to dryness. Again, the final catalyst was very hard. 35 Example
5 A catalyst was prepared by the procedure of Example 3, except that the
amounts were as follows: 40                                       [err]
[err] and 11.90 g of Fe([err]) - [err] were added after the green solution
formed. 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
[err]. Final calcination was at [err] for 8 hours followed by 3 hours at
[err], and the washed catalyst was very hard. Example 6 so      3.43 g of
tin metal was reacted with an aqueous solution of [err] and [err] for 1
hour at 80C to form a white suspension. 26.38 g of powdered [err] were
slurried in 140 g of 30% [err] and 28 g of 70% [err]. The slurry of the tin
compound was then added with stirring. Then 69.41 g of [err] 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[err]for 8 hours, ground to 20-35 mesh, calcined at [err] for 1 hour,
washed and dried as in Example 1. 4    EP 0 320 124 B1 Example 7 The
following procedure was used to make a precursor composition having 1.3
atoms Sb per atom of V. 11.95 g [err] was slurried in 300 cc waterand 82.5
g 30% H202 and stirred 15-20 minutes. 33.79 g [err] was 5 added with
stirring and the mixture heated to about [err]; heating was continued about
5 hours, and water was added to maintain about the original volume. The
dispersion so made was a catalyst precursor of the claims. This precursor
was worked up as in Example 6 to produce the final catalyst, which was very
hard. 10  Example 8 The following procedure was used to make a precursor
composition having 3 atoms Sb per atom of V. 8.45 g [err] was slurried in
300 cc water and 44 g 30% [err] and stirred 15-20 minutes. 41.39 g [err]
was added with stirring and the mixture heated to about [err] ; heating was
continued about 5 hours, and waterwas added 15  to maintain about the
original volume. The dispersion so made was a catalyst precursor of the
claims. This precursor was worked up in the same manner as the catalyst
precursor of Example 2, resulting in the final catalyst, which was very
hard. Example 8A 20 The catalyst of Example 8 was washed and dried as in
Example 1. Its particle size retention was 94 percent, 



measured as in Comparative Example A. Example 9 25 The following procedure
was used to make a precursor composition having 1 atom Sb per atom of V,
plus 30% [err] support. 27.03 g [err] was slurried in 600 cc water and 140
g 30% [err] (added in two equal portions) and stirred 15-20 minutes. 43.11
g [err] was added with stirring and the mixture heated to about [err] ;
heat- ing was continued about 4 hours, and water was added to maintain
about the original volume. Then 75 g of a 30  40% [err] sol was added with
stirring and heated 1 more hour. The dispersion so made was a catalyst
precursor of the claims. This precursor was worked up as in Example 1 to
yield the final catalyst, which was very hard. Example 10 35 13.46 g [err]
was slurried in 600 cc water and 70 g 30% [err](added In two equal
portions) and stirred 15-20 minutes. 35.43g [err] was added with stirring
and the mixture heated to about [err]; heating was continued about4 hours,
and waterwas added to maintain about the original volume. Then 10.06 g of
an 11.7% [err] sol was added with stirring and heated 1 more hour. The
dispersion so made was a catalyst precursor of 40  the claims. This
precursor was worked up as in Example 1 to yield the final catalyst, which
was very hard. Example 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 minutes apart,
while stirring. The mixture is then heated with continued stirring at about
[err] for 5 hours, water being added periodically as lost by evaporation or
boiling, to maintain the volume approximately constant. The result- ing
dispersion is a precursor of the claims. The precursor is dried, calcined
at [err], ground and screened, calcined at 810C, washed and dried, all 50
as described in Example 1. It was very hard. Comparative Example B A
catalyst was prepared starting with[err] and [err], according to the method
taught by U.S. patent 55  3,984,353, as follows: 72.56 g of [err] were
refluxed for 5 hours In 70 g of 30% [err] and 250 cc water. A
milky-appearing sol or suspension was formed. 70 9 additional 30% [err] was
added and the dispersion was poured into a large beaker containing 27.58 g
[err] and this was stirred 15 minutes until evolution of gas bubbles
stopped. The 5    EP 0 320 124 B1 resulting orange slurry was the
evaporated to near dryness and then dried overnight at [err]. It was then
cal- cined at [err] for 8 hours. It was then broken into large particles
calcined at [err] for 1` hour, cooled, crushed and sieved to 20-35 mesh,
then washed with water and dried, as in Example 1. The catalysts of the
present invention are all useful for the ammoxidation of propane to
acrylonitrile and 5   asssociated products. Examples of such ammoxidations
are included in the following specific examples. In the ammoxidation runs
of the following examples, the catalyst is in a tubular 3/8 inch I.D.
stainless steel fixed bed reactor. The reactor is equipped with a preheat
leg and is immersed in a temperature controlled molten salt bath. The
gaseous feed components are metered through mass flow controllers into the
bottom of the reac- tor through the preheat leg. Water is introduced
through a septum at the top of the preheat leg, using a syringe 10  pump.
The feed is fed to the catalyst for a pre-run time before collection of
product; the runs of each example last 30-60 minutes during which the
product is collected for analysis. In the examples the conversion, yield
and selectivity are defined as follows: 



15                                    moles propane reacted conversion  =
moles propane charged  x 100 (%) moles product produced yield  =  moles
propane charged  x 100 (%) 20 moles product produced selectivity      moles
propane reacted  x 100 (Z) 25   Example 12 In this example the pre-run time
was 1 hour. The catalystwas the catalyst of Example 1. The reaction tem-
perature was [err] and the molar feed ratios were 5 propane/1 [err]. The
contact time was 2 seo- onds. 30      Results for this and the following
ammoxidation runs are shown in Table 1.[err]= is propylene. AN is
acrylonitrile. Example 13 35     In this example the pre-run time was 19
hours. The catalyst was the catalyst of Example 1. The reaction temperature
was [err] and the molar feed ratios were 5 propane/1 [err]/2 [err]/1 [err].
The contact time was 2 seconds. Example 14 40 In this example the pre-run
time was 45 hours. The catalyst was the catalyst of Example 3. The reaction
temperature was [err] and the molar feed ratios were 5 propane/1 [err]/2
[err] [err]. The contact time was 1.1 seconds. 45   Comparative Example C
In this example the pre-run time was 0.8 hours. The catalyst was the
catalyst of Example A. The reaction temperature was [err] and the molar
feed ratios were 5 propane/1 [err]/1 [err]/1 [err]. The contact time was
1.8 seconds. 50 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
[err] and the molar feed ratios were 5 propane/1 [err]/2 [err]/1 [err]. The
contact time was 1.8 55  seconds. 6    EP 0 320 124 B1 Example 16 In this
example the pre-run time was 0.8 hours. The catalyst was the catalyst of
Example 5. The reaction temperature was 460C and the molar feed ratios were
5 propane/1 [err]/2 [err]/1 [err]. The contact time was 1.0 5   seconds.
Example 17 In this example the pre-run time was 0.8 hours. The catalyst was
the catalyst of Example 6. The reaction 10  temperature was 460C and the
molar feed ratios were 5 propane/1 [err]/2 [err]/1 [err]. The contact time
was 1.0 seconds. Example 18 is     In this example the pre-un time was 4
hours. The catalyst was the catalyst of Example 7. The reaction temperature
was [err] and the molar feed ratios were 5 propane/1 [err]/2 [err]/1[err].
The contact time was 2.1 seconds. 



Example 19 20 In this example the pre-run time was 0.8 hours. The catalyst
was the catalyst of Example 8. The reaction temperature was 470C and the
molar feed ratios were 5 propane/1 [err]/2 [err]/1 [err]. The contact time
was 1.2 seconds. 25   Example 20 In this example the pre-run time was 0.8
hours. The catalyst was the catalyst of Example 9. The reaction temperature
was [err] and the molar feed ratios were 5 propane/1 [err]/2 [err]/1 [err].
The contact time was 3.3 seconds. 30 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 [err] and the molar feed ratios were 5 propane/1
[err]/2 [err]/1 [err]. The contact time was 2.4 35  seconds. Example 22 In
this example the pre-run time was 0.8 hours. The catalyst was the catalyst
of Example 10. The reaction 40  temperature was [err] and the molar feed
ratios were 5 propane/1 [err]/2 [err]/1 [err]. The contact time was 2.2
seconds. Example 23 45     In this example the pre-run timewas 0.8 hours.
The catalyst was the catalystof Example 11. The reaction temperature was
470C and the molarfeed ratios were 5 propane/1 [err]/2 [err]/1 [err]. The
contact time was 2.0 seconds. Comparative Example D 50 In this example the
pre-run time was 0.8 hours. The catalyst was the catalyst of Comparative
Example B. The reaction temperature was [err] and the molar feed ratios
were 5 propane/1 [err]/2 [err]/1 [err]. The contact time was 2.2 seconds.
55   Example 24 A microspheroidal catalyst having the empirical formula
[err] was made as follows: 1378.95 9 of powdered [err]was added to 30
liters of water at 35C contained in a 30 gallon reactorwhile 7    EP 0 320
124 B1 stirring. About 7000 g of 30% aqueous H202 was added over 5 minutes.
The temperature rose to [err] and then the reactor cooling coils began
slowly to lower the temperature. After 30 minutes 3628.20 g of [err] was
slowly added, and the slurry turned pea-green to yellow. The temperature
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 claims. 5
This dispersion was spray dried. 800 grams of the chamber cut was heated at
[err]for 8 hours and then calcined at [err] for 1 hour. The resulting
abrasion-resistant catalyst was spheroidal and was mostly in the size range
of 10-200 microns diameter. This was then washed with water as in Example
1. A portion of this "fluidized bed" catalyst was tested for propane
ammoxidation but using a fixed bed. The reaction temperature was [err] and
the contact time 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
Table 1. 15 20 25 



30 35 40 45 50 55    EP 0 320124 B1 [err [err] [err] [err] 15 [err] [err]
[err] [err] [err] [err] 25                  [err] [err] [err] .[err] [err]
[err] [err] [err] [err] [err] 40 45       [err] [err] [err] [err] 55 9
EP 0 320124 B1 Example 25 Another sample of the microspheroidal catalyst of
Example 24 was used as the catalyst in the fluidized bed ammoxidation of
propane in a 1.5 inch laboratory reactor. The temperature was [err] and the
WWH was 5   0.5. The molarfeed ratio was 5 propane/1 [err]/2 [err].
Nowaterwas used. Analysis of the reactoreffluent showed that conversion of
the propane was 9.1 percent and acrylonitrile selectivity was 54.8 percent.
The Harris method of making a catalyst and the present method of making a
catalyst both produce catalysts 



active for the ammoxidation of propane. However, the Harris catalyst has
less attrition resistance by far. From the Harris precursorslurry, one
cannot obtain a dried catalyst having spheroidal particles of a size large
enough 10  for commercial fluidized bed catalytic reaction processes. The
foregoing examples illustrate these points. In the results shown in Table
1, the acrylonitrile and HCN products are valuable primary products,
although it is usually preferred to have the AN yield high in relation to
HCN. The propylene is also a valuable product since acrylonitrile can be
made therefrom by ammoxidation. Claims 1. A method of making a catalyst
precursor having vanadium and antimony in oxide form in the atomic ratio of
Sb to V in the range from 0.8 to 4, by reacting the monoperoxovanadium ion,
[err], while in aqueous 20  solution with an antimony compound which
contains Sb having a valence of 3, thereby reducing the average valence of
the vanadium to less than an oxidizing antimony to a valence state of 5. 2.
A method of claim 1 wherein the monoperoxyvanadium ion in aqueous solution
is provided by reacting a vanadium compound with an aqueous hydrogen
peroxide solution wherein the ratio of moles of [err] to atoms of V is at
least 1. 25      3. A method of claim 1 or 2 wherein said ratio of Sb to V
is in the range from 1 to 3. 4. A method according to claim 1 or 2 with the
additional steps of drying said precursor and thereafter cal- cining the
resulting dried product at a maximum temperature in the range 650 to 950C,
thereby producing a catalyst. 5. A method of claim 4 wherein said
temperature is in the range 700 to [err]. 30      6. A method of claim 5
wherein said temperature is in the range 750 to [err]. 7. A method of claim
1 or 2 wherein said monoperoxovanadium ion is derived from a vanadium
oxide. 8. A method of claim 1 or 2 wherein said antimony compound is an
antimony oxide. 9. A method according to claim 4 wherein the drying is a
spray drying step and the catalyst produced is microspheroidal and has
spheroids with particle diameters in the range from 10 to 200 microns. 35
Patentanspruche 1. Verfahren zur Herstellung eines Katalysatorprecursors,
welcher Vanadium und Antimon in Oxidform im 40  Atomverhaltnis von Sb zu V
im Bereich von 0,8 bis 4 enthilt, durch Umsetzen des
Monoperoxovanadiumions, [err], in waBriger Losung mit einer
Antimonverbindung, welche Sb mit einer Wertigkeit von 3 enthalt, wodurch
die mittiere Wertigkeit des Vanadiums auf weniger als 5 reduziert wird und
das Antimon auf einen Wertigkeltszustand von 5 oxidiert wird. 2. Verfahren
nach Anspruch 1, worin das Monoperoxyvanadiumion in wagriger Losung durch
Umsetzen 45  einer Vanadiumverbindung mit einer wfirIgen
Wasserstoffperoxidl8sung, worin das Verhaltnis von Mol H202 zu den
Vanadiumatomen mindestens 1 betrtigt, bereitgestellt wird. 3. Vertahren
nach Anspruch 1 oder 2, worin das genannte Verhtiltnis von Sb zu V im
Bereich von 1 bis 3 liegt. 4. Verfahren nach Anspruch 1 oder 2 mit den
zusatzlichen Schritten von Trocknen des genannten Precur- 50  sors und
danach Calcinieren des entstehenden getrockneten Produkts bei einer
H6chsttemperatur im Bereich von 650 bis [err], wodurch ein Katalysator
hergestelit wird. 5. Verfahren nach Anspruch 4, worin die genannte
Temperatur im Bereich von 700 bis [err] liegt 6. Verfahren nach Anspruch 5,
worin die genannte Temperatur im Bereich von 750 bis 850C liegt. 7.
Verfahren nach Anspruch 1 oder2, worin das genannte Monoperoxovanadiumion
aus einem Vanadium- 55  oxid erhalten wird. 8. Verfahren nach Anspruch 1
oder 2, worin die gennante Antimonverbindung ein Antimonoxid ist. 9.
Verfahren nach Anspruch 4, worin das Trocknen in Form eines
Sprohtrocknungsschrittes erfoight und der hergestellte Katalysator in Form
von Mikrokigelchen vorliegt und Kfigelchen mit Teilchendurchmessem 10  



EP 0 320 124 B1 Example 25 Another sample of the microspheroidal catalyst
of Example 24 was used as the catalyst in the fluidized bed ammoxidation of
propane in a 1.5 inch laboratory reactor. The temperature was 470C and the
WWH was 5   0.5. The molarfeed ratio was 5 propane/1 [err]. No waterwas
used. Analysis of the reactor effluent showed that conversion of the
propane was 9.1 percent and acrylonitrile selectivity was 54.8 percent. The
Harris method of making a catalyst and the present method of making a
catalyst both produce catalysts active for the ammoxidation of propane.
However, the Harris catalyst has less attrition resistance by far. From the
Harris precursor slurry, one cannot obtain a dried catalyst having
spheroidal particles of a size large enough 10  for commercial fluidized
bed catalytic reaction processes. The foregoing examples illustrate these
points. In the results shown in Table 1, the acrylonitrile and HCN products
are valuable primary products, although it is usually preferred to have the
AN yield high in relation to HCN. The propylene is also a valuable product
since acrylonitrile can be made therefrom by ammoxidation. 15 Claims 1. A
method of making a catalyst precursor having vanadium and antimony in oxide
form in the atomic ratio of Sb to V in the range from 0.8 to 4, by reacting
the monoperoxovanadium ion,[err], while in aqueous 20  solution eith an
antimony compound which contains Sb having a valence of 3, thereby reducing
the average valence of the vanadium to less than an oxidizing antimony to a
valence state of 5. 2. A method of claim I wherein the monoperoxyvanadium
ion in aqueous solution is provided by reacting a vanadium compound With an
aqueous hydrogen peroxide solution wherein the ratio of moles of H202 to
atoms of V is at least 1. 25     3. A method of claim 1 or 2 wherein said
ratio of Sb to V is in the range from 1 to 3. 4. A method according to
claim 1 or 2 with the additional steps of drying said precursor and
thereafter cal- cining the resulting dried product at a maximum temperature
in the range 650 to 950C, thereby producing a catalyst. 5. A method of
claim 4 wherein said temperature is in the range 700 to 875C. 30      6. A
method of claim 5 wherein said temperature is in the range 750 to [err]. 7.
A method of claim 1 or 2 wherein said monoperoxovanadium ion is derived
from a vanadium oxide. 8. A method of claim 1 or 2 wherein said antimony
compound is an antimony oxide. 9. A method according to claim 4 wherein the
drying is a spray drying step and the catalyst produced is microspheroidal
and has spheroids with particle diameters in the range from 10 to 200
microns. 35 Patentanspruche 1. Verfahren zur Herstellung eines
Katalysatorprecursors, welcher Vanadium und Antimon in Oxidform im 40
Atomverhaltnis von Sb zu V im Bereich von 0,8 bis 4 enthalt, durch Umsetzen
des Monoperoxovanadiumions, [err], in wairiger Losung mit einer
Antimonverbindung, welche Sb mit einer Wertigkeit von 3 enthfilt, wodurch
die mittlere Wertigkeit des Vanadiums auf weniger als 5 reduziert wird und
das Antimon auf einen Wertigkeitszustand von 5 oxidiert wird. 2. Verfahren
nach Anspruch 1, worin das Monoperoxyvanadiumion in waSriger LUsung durch
Umsetzen 45  einer Vanadiumverbindung mit einer waSrigen
Wasserstoffperoxidlosung, worin das Verhiltnis von Mol[err] zu den
Vanadiumatomen mindestens 1 betragt, bereitgestellt wird. 3. Verfahren nach
Anspruch 1 oder 2, worin das genannte Verhaltnis von Sb zu V im Bereich von
1 bis 3 liegt. 4. Verfahren nach Anspruch 1 oder 2 mit den zusatzlichen
Schritten von Trocknen des genannten Precur- 50  sors und danach
Calcinieren des entstehenden getrockneten Produkts bei einer
Hochsttemperatur im Bereich 



von 650 bis [err], wodurch ein Katalysator hergestelit wird. 5. Verfahren
nach Anspruch 4, worin die genannte Temperatur im Bereich von 700 bis [err]
liegt. 6. Verfahren nach Anspruch 5, worin die genannte Temperatur im
Bereich von 750 bis 850C liegt. 7. Verfahren nach Anspruch 1 oder2, worin
das genannte Monoperoxovanadiumion aus einem Vanadium- 55  oxid erhalten
wird. 8. Verfahren nach Anspruch 1 oder 2, worin die gennante
Antimonverbindung ein Antimonoxid ist. 9. Verfahren nach Anspruch 4, worinn
das Trocknen in Form eines Sprfhtrocknungsschrittes erfolgt und der
hergestellte Katalysator in Form von Mikrok~gelchen voriiegt und Kigelchen
mit Teilchendurchmessem 10    EP 0 320 124 B1 im Bereich von 10 bis 200 um
besitzt. Revendications 5 1. Procede de production d'un pr6curseur de
catalyseur renfermant du vanadium et de I'antimoine sous forme ed'oxydes en
un rapport atomique de Sb a V compris dans l'intervalle de 0,8 a 4, par
reaction de l'ion monoperoxovanadium, [err], en solution aqueuse, avec un
compose d'antimoine qui contient du Sb ayant la valence 3, ce qui permet de
reduire la valence moyenne du vanadium A une valeur inf6rieure A 5 et
d'oxyder 10  I'antimoine A un 6tat de valence 6gal A 5. 2. Procede suivant
la revendication 1, dans lequel l'ion monoperoxovanadium en solution
aqueuse est pro- duit par r6action d'un compos6 de vanadium avec une
solution aqueuse de peroxyde d'hydrogene, le rapport du nombre de moles de
[err] au nombre d'atomes de V etant au moins egal a 1. 3. Procede suivant
la revendication 1 ou 2, dans lequel le rapport de Sb A V est compris dans
l'intervalle 15  de [err]. 4. Procede suivant la revendication 1 ou 2,
comprenant les 6tapes supplementaires consistant a secher Is precurseur,
puis A calciner le produit seche resultant a une temperature maximale
comprise dans l'intervalle de 650 a 950C, ce qui permet de produire un
catalyseur. 5. Procede suivant la revendication 4, dans lequel Is
temperature est comprise dans l'intervalle de 700 a 20 [err]. 6. Procede
suivant la revendication 5, dans lequel la temperature est comprise dans
l'intervalle de 750 a 850C. 7. Procede suivant la revendication 1 ou 2,
dans lequel lion monoperoxovanadium est obtenu a partir d'un oxyde de
vanadium. 25     8. Procede suivant la revendication 1 ou 2, dans lequel le
compos6 d'antimoine est un oxyde d'antimoine. 9. Procede suivant la
revendication 4, dans lequel le sechage consiste en une etape de sechage
par pul- verisation et le catalyseur produit est microspheroidal et
comprend des spheroides ayant des diametres de par- ticules compris dans
l'intervalle de 10 a 200 micrometres. 30 35 45 50 55    


