t Process for the preparation of a shaped bul k catal yst The invention
relates to a process for the preparation of a shaped bul k catal yst
conprising netal oxidic particles conprising one or nore Goup VII|l netals
and two or nore Goup VIB netals. The invention further relates to the
shaped bul k catal yst conposition obtainable with the process in sul phided
or unsul phided formand the use thereof in hydroprocessing. Wth a bul k
catalyst is neant a catalyst conprising at |east 60 wt% of nmetal oxidic
particles (W% calculated on the basis of netal oxides relative to the
total weight of the bulk catalyst) as distinguished from supported

cat al yst s, [ hat ey ﬁUno%'sFl d@@ln%ﬂa gd on a support material in
anount s wt e bulk catalyst usually is in the
form of shaped particl es for exarrpl e produced by extrusion of a
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commonly referred to as mild hydrocracking. Hereafter, when referring to a high activity of the
bulk catalyst according to the invention, in particular the hydrodesulphurization activity is implied

unless otherwise indicated.

WO 00/41810 describes a bulk catalyst comprising bulk catalyst particles comprising at least
one group Vil metal and at least two group VIB metals (hereafter referred to as trimetallic bulk
catalysts), in particular nickel/molybdenum/tungsten based catalysts. The comparative
examples also describe bulk catalyst comprising substantially only one group VIB metal and
one Group Vil metals (here after referred to as bimetallic bulk catalysts). The trimetallic buik
catalysts appear to have a significantly higher catalytic activity than the bimetallic 'bulk catalyst.
The trimetallic bulk catalyst particles are prepared in a process in which metal compounds
comprising one or more Group VIl metals and two or more Group VIB metals are combined in
the presence of a protic liquid and wherein one or more metal compounds remains at least



t he presence of a protic liquid and wherein one or nore netal conpounds
remains at least 2 partly in the solid state during the entire process.
The process wherein at | east one of the netal conpounds renains at | east
partly in the solid state and at | east one conpound is in solute state is
referred to as the solid-solute process. The process wherein all group VIB
and group VIII netal conpounds remainjat |east partly in the solid state
is referred to as the solid-solid process. WD 00/41811 describes a
trimetal lic bul k hydroprocessing catal ysts and a process for the
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cannot always be directly translated into changes in composition of the starting metal
compounds and/or changes in the process conditions. Apart from that, in the prior art process
when switching from one to another bulk catalyst composition, there is considerable down time
between the production runs leading to a reduced production capacity. Furthermore, when
switching from one to another bulk catalyst composition, more waste is produced compared to a
single production run, leading to more environmental burden and loss of precious metals.

The object of the invention is to provide a process for the manufacture of a trimetallic bulk
catalyst composition that does not have the disadvantages described above.

According to the invention there is provided a process for the preparation of a shaped bulk
catalyst, which process comprises the steps of
i) providing first metal oxidic particles comprising one or more first Group VIl metals and
one or more first Group VIB metals



1) providing first netal oxidic particles conprising one or nore first
Goup VIIl netals and one or nore first Goup VIB netals 3 ii) providing
separately prepared second netal oxidic particles conprising one or nore
second Group VIIl metals and one or nore second Group VIB netals, wherein
the conposition of Goup VIS and Goup VIII netals in the first and second
netal oxidic particles are different, 3iii) conbining the first and second
metal oxidic particles to forma bul k catal yst conposition before and/or
during shaping and iv) shaping the conbined first and second netal oxide
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oxidic particles comprising only one Group VIB metal, because according to the prior art the

bimetallic bulk catalysts have a significantly lower catalytic activity.

According to a first embodiment of the process according to the invention, the first and second
metal oxidic particles are combined before and/or during shaping to form shaped mixed bulk
catalyst particles. Combining the first and second metal oxidic particles also includes combining
of compositions comprising the first or second metal oxidic particles. For example, the first
and/or second metal oxidic particles can be composited with binder material processing aid
before being combined and shaped. Details of the shaping process are described below. In this
embodiment the first and second metal oxidic particles are preferably homogeneously mixed
such that all the shaped particles have basically the same over-all trimetallic composition.



enbodi nent the first and second netal oxidic particles are preferably
honogeneously m xed such that all the shaped particles have basically the
same over-all trinmetallic conposition. 4 The first and second oxidic bul k
particles are conbined in relative anounts based on the envisaged end-use
application of the catalyst, preferably the nol ybdenumto tungsten nole
ratio in the bulk catal yst conpositiong is between 1:9 and 9:1. Wth a

"different conposition” it is primarily neant that the G oup VIB and/or
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Group VI l | b(r)‘ge ment the first metal oxidic particles comprise 2 or more group VIB metals and one or
more Group VIl metals and wherein the second oxidic particles comprise substantially only one
Group VIB metal and one or more Group VIII metals. In this embodiment the first metal oxidic
particles are trimetallic NiMoW particles and the second metal oxidic particles are substantially
bimetaliic NiW and/or NiMo metal oxidic particles.

The shaped bulk catalyst preferably comprises only one Group VIiI metal, preferably non-noble
metals cobalt, nickel or iron, but optionally may comprise an additional Group VIlII metal.
Although it is less preferred, the catalyst may contain minor amounts of other metals. The bulk
catalyst may optionally further comprise preferably less than 10 %, more preferably les than 9%,
even more preferably less than 7%, and most preferably below 5% (mole % relative to the total
of the Group VIB metals) of an additional other metal, in particular a Group V metal, preferably

Niobium.



Al though it is less preferred, the catal yst may contain m nor anounts of
other netals. The bulk catalyst may optionally further conprise preferably
|l ess than 10 % nore preferably les than 9% even nore preferably |ess
than 7% and nost preferably below 5% (nole %relative to the total of the
Goup VIB netals) of an additional other netal, in particular a Goup V
netal, preferably N obium 5 In the gost inportant enbodi nent of the
process according to the invention the first and second oxidic bulk
particles are both freshly prepared. However, it is envisaged that it is
possi ble to use the process of the invention for changing the catal ytic
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the presence of a protic liquid, reacting the first an second compounds wherein the first and
second metal compounds remain at least partly in the solid state during the entire reaction.

Although a heat treatment or calcination is preferred it is not essential. It is essential that the
temperature during heat treatment of the bulk catalyst composition, in particular the metal oxidic
particles in the bulk catalyst composition, is below a temperature where transition to an inactive
structure occurs. This applies to any and all heat treatment steps in the production process of
the bulk catalyst. The skilled man can determine the maximum heat treatment temperature for a
given catalyst composition. This applies in particular also to heat treatment of shaped bulk
catalyst particles after compositing and shaping. Preferably, the bulk catalyst is heat treated
below 450 °C, more preferably below 400°C, even more preferably below 375°C and most
preferably below 350°C.

The process may further comprise one or more of the following process steps:



structure occurs. This applies to any and all heat treatnent steps in the
production process of the bulk catalyst. The skilled man can determ ne the
maxi num heat treatnent tenperature for a given catalyst conposition. This
applies in particular also to heat treatnent of shaped bul k catalyst
particles after conpositing and shaping. Preferably, the bulk catalyst is
heat treated below 450 C, nore prefergply bel ow 400C, even nore preferably
bel ow 375C and nost preferably bel ow 350C. The process may further
conprise one or nore of the foll ow ng process steps: 6 i) conpositing of
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basis of metal oxides relative to the total weight of the bulk catalyst) as distinguished from
supported catalysts that have metal oxides deposited on a support material in amounts
significantly less than 60 wt%. In view of obtaining high catalytic activity it is preferred that the
bulk catalyst according to the invention comprises at least 70 wi%, more preferably at least 75
wt%, even more preferably at least 80 wt% and most preferably at least 85 wt% metal oxidic
particles. The remaining 0 to 40 wt% can be one or more materials selected from the group of
binder materials, conventional hydroprocessing catalysts, acidic promoters and cracking

components.

Typically, the metal oxidic particles are composited with a binder and then shaped, preferably
extruded, to form shaped bulk catalyst particles. In shaped bulk catalyst it is preferred to
composite the metal oxidic particles with binder material to improve the side crushing strength of
the shaped particles. Suitable shaping processes are extruding, pilling, pelletising, but also
spray drying (optionally in the presence of a binder) and grinding or agglomerating optionally in
combination with sieving to a specified narrow particle size distribution.

The invention also relates to a shaped bulk catalyst comprising metal oxidic particles comprising
one or more Group VIl metals and two or more Group VIB metals which is obtainable by the
process according to the invention. The invention also relates to a shaped bulk catalyst as
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The invention will be further illustrated by the Examples and comparative experiments described
below. The catalysts were tested using the diesel test procedure D1 described below using two
different temperature and pressure test conditions 1 and 2 described in Table 2 and gasoil
feedstock as described in Table 1. The postfix 1 or 2 (as for example in RWA1 and RWAZ2) refer
to the test condition 1 and 2 respectively. The RWA/RVA values of the reference catalyst C1 in
diesel test procedure D1 were defined as 100. All other RWA/RVA values are caiculated relative

to this reference catalyst.

Diesel test procedure D1

The catalysts were tested in a down-flow tubular reactor. Each reactor tube contained 10 mi of
catalyst mixed with an equal amount of SiC particles and sandwiched between layers of SiC
particles. Before being tested the catalysts were presulphided via liquid phase presulphiding
using the feed described in Table 1, which had been spiked with dimethyldisulfide to a total




The invention will be further illustrated by the Exanples and conparative
experinments described below The catalysts were tested using the diesel
test procedure D1 described below using two different tenperature and
pressure test conditions 1 and 2 described in Table 2 and gasoil feedstock
as described in Table 1. The postfix 1 or 2 (as for exanple in RM1 and
RWA2) refer to the test condition 1 argd 2 respectively. The RWV/ RVA val ues
of the reference catalyst ClL in diesel test procedure 01 were defined as
100. All other RWAV/RVA values are calculated relative. to this reference
cat al yst Sulfy euentop3y "‘6r/ba'éﬁBW@”'ET"%@@H%‘P’??t“%eW@?t%d {ndes Ryirqtigatingefith- £ 1 ow
t ubul ar drRe& ferdstobiakdvingamepropertiesshomoit Bableerd 10 ml of catal yst mixed with
an equal anount of SiC particles and sandwi ched between | ayers of SiC
particles. Before being tested the catal ysts were presul phided via liquid
phase presul phiding using the feed gggg/i bed in Table 1, which had been
spiked with dinethyldisulfide to a total 8 sulfur content of 3.7 w.% The
presul phi ded catal y§Ts were then tested 1 n | GasondFegbbfotki|ng of a diesel

f eedst ock havi ng t he¢ spipR@@ohteRS%wiPWN 1Th Table 17 1pgble 1 |GAS O L FEEDSTOCK
Sul phur content %M [Ritdden Sbritér® wtontent (ppmM )86 Monq aronatics (%)
16.5 D -aromatics 10.8 +-aromaticg % 0.8 Totgl aromatics %
28.1 Simul ated D s{ MohatronatidS¥WMtD 86 I nitlal Boiéisng Poijnt 184 5% Vol une
("C 218.6 10% Vol yiDkaroftafic&l(%ivt) 20% Vol une]' C 25008 30%|Vol ume ' C 264. 8

Di+-aromatics (%wt) 0.8
Total aromatics (%wt) 28.1
Simulated Distillation ASTM-D 86

Initial Boiling Point 184
5% Volume (°C) 218.6
10% Volume ('C) 231.1
20% Volume ('C) 250.9
30% Volume ("C) 264.8
40% Volume ('C) 276.4
50% Volume ('C) 286.8
60% Volume ('C) 298.1
70% Volume ("C) 309.7
80% Volume (°C) 324.7
90% Volume ("C) 345.3
85% Volume ('C) 360.3

Final Boiling Point ('C) 373.8

The catalysts were tested under the two conditions shown in Table 2.

Table 2
Presulphiding | Condition | Condition 2
1
Temperature (°C) 315 320 340
Pressure (bar) 30 40 20
H2 to oil ratio (NI/) | 200 300 300
LHSV (1/h) 3.0 2.0 1.5

The test results are given in Table 3 wherein RWA is relative weight activity, based on the total

catalyst amount loaded

in the reactor.

HDN is hydrodenitrogenation and HDS

is

hydrodesulphurisation. CBD means compacted bulk density of the catalyst. R3 indicates the



40% Vol une ' C 276.4 50% Volume (' C) 286.8 60% Volune 'C 298.1 70% Vol une
'C 309.7 80% Volune ('C) 324.7 90% Volunme ('C) 345.3 95% Volune ' C 360.3
Final Boiling Point ('C) 373.8 The catal ysts were tested under the two
conditions shown in Table 2. Table 2 Presul phiding Condition Condition 2

1 Tenperature (OC) 315 320 340 Pressure (bar) 30 40 20 H2 to oil ratio
NI A 200 300 300 LHSV 1/h 3.0 2.0 1.5 Bhe test results are given in Table 3
wherein RMA is relative weight activity, based on the total catalyst
amount | oaded in the reactor. HDN i s hydrodenitrogenation and HDS is

hydr odes gbljgkaglid seacliampro@Bp whersirns betbripe fist énd aedond enetal topmppundr care at Igbstst . R3
I ndi cat e§a,q,?§°|gduﬁ,;§thgre%g{ignd reaction process wherein both the first and
second netal conpounds are at least partly solid during the reaction.
Conpar ative Experinent 1(Cl: N 1.5MbO 5W.5 R3) 115.2 g of M03 (0.8 nole

Mo, ex. Mothpacdtive Erperiténtd (Ofl: Nim§860.5WaSIRS) H2ZWO4 (0.8 nole W ex.
Do 5811625 oSS 18, i 494013 bAUBBIRBS RO RS pebESc 0
Ni, ex. Alddehiorere staried infdh@ mietvaier (susgosion Abandigstefl taRPCh @82 4@ of dickelC
anpr o fiahreiie ooyl oo fpRgids SN nh) bbb L |
O o BBl and el - SE5 PSRl BT kel AR et s o
for a peandtheathet 8xamples had a B. E. T. surface area of 239 m?/g. Suspension B was added to
suspension A in 10 minutes, and the resulting mixture was maintained at 90°C for a period of 16
hours (overnight) with continuous stirring. At the end of this time, the suspension was filtered.
The yield was above 98 % (based on the calculated weight of all metal components having
been converted to their oxides). The obtained filter cake was wet-mixed with 2.5 wt% of a binder
(based on the total weight of the catalyst composition). The water content of the mixture was
adjusted in order to obtain an extrudable mix, and the mixture was subsequently extruded. The
resulting solid was dried at 120°C for 16 hours (overnight) and calcined at 300 °C for 1 hour.

The catalyst was sulphided and tested using the procedure from Diesel test procedure 1 and the
conversion results are summarised in Table 3.

Comparative Experiment 2 (C2: Ni1.5W0.5Mo00.5 made from unreacted oxides)

A catalyst was prepared by wet mixing of unreacted oxides of Group VIB and Group VIII metal
components: a catalyst was prepared using 185.6 g of WO; (0.8 mole W, ex. Aldrich), 115.2 g of
MoO; (0.8 mole Mo, ex. Aldrich) and 180 g of NiO (2.4 mole Ni, ex. Aldrich). The wet oxide mix
was mixed with 2.5 wt.% of a binder based on the total weight of the catalyst composition. The
metal oxidic particles were extruded, dried, calcined and sulphided and subsequently tested as
described in C1. The conversion results are summarised in Table 3. The poor activity results
show that is essential to react the Group VIB and Group VIl oxidic metal compounds before

combining.

Example 1 (E1: Ni1.5M00.25W0.75 mixed wet cakes R3 catalyst)

A Ni-W wet filter cake was prepared as described in C1, except that only one Group VIB metal
component tungsten was used: a catalyst was prepared using 400 g of tungstic acid (1.6 mole
W, ex. Aldrich) and 282.4 g of nickel hydroxycarbonate (2.4 mole Ni). The yield was about 99%.



hours (overnight) with continuous stirring. At the end of this tine, the
suspension was filtered. The yield was above 98 % (based on the cal cul ated
wei ght of all netal conponents having been converted to their oxides). The
obtained filter cake was wet-mxed with 2.5 wt% of a binder (based on the
total weight of the catal yst conposition). The water content of the m xture
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adj ust edg@smiRed Nk he N to Mo to W nole ratio of 1.5 to 0.25 to 0.75.
(512 g ((sjry age) %b I\'Tf-Wcake + 128 g Ni-M cake (dry base)).

Example 3 (E3: Ni1.5Mo00.75W0.25 mixed wet cakes R3 catalyst)

The catalyst was prepared as in E1 except that the amount of the respective cakes was
adjusted as to obtain the Ni to Mo to W mole ratio of 1.5 to 0.75 to 0.25. [170.4 g (dry base) of
Ni-W cake + 384.8 g Ni-Mo cake (dry base)] The metal oxidic particles mixture was extruded,
dried, calcined and sulphided and subsequently tested as described in C1. The conversion
results are summarised in Table 3.

Example 3 (E3: Ni1.5M00.5W0.5 mixed dried cakes R3 catalyst)

Ni-W filter cake prepared as described in C3 and subsequently dried at 120°C for 16 hours was
mixed with Ni-Mo filter cake prepared as described in C4 and subsequently dried at 120°C for
16 hours. The amount the respective cakes was adjusted as to obtain the Ni to Mo to W mole
ratio of 1.5 to 0.5 to 0.5. [341.6 g (dry base) of Ni-W cake + 256 g Ni-Mo cake (dry base)] The
metal oxidic particles mixture was extruded, dried, calcined and sulphided and subsequently
tested as described in C1. The conversion results are summarised in Table 3.
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and Ni-M trinetallic metal oxidic particles by mxing the first and second
oxidic particles in the relative anpbunts required for achieving the
overall conposition of the shaped bul k catal yst desired for the envisaged
end use. Table 3. Results of activity tests Sanple conposition process test
RWA RWA RWA RWA  extrudates HDS1 HDS2 HDNI HDN2 C1 Nil.5MO 5W).5 R3 D1
100 100 100 100 C2 Nil.5MO 5W). 5-made com x D1 14 27 33 30 from
unreacted oxides El N |.5MOQ 25W). 75 D1 121 86 119 90 m xed wet cakes
E2 Nil 'SNbg'LMSS m xed R3 D7 118 89 127 100 wet cakes E3 N |.5M0. 75W. 25
R3 D1 86 8 102 m xed wet cakes E4 Nil.5M00O 5W).5 m xed R3 D1 115 87
132 96 dried cakes 12 CLAIMS 1 A process for the preparation of a shaped
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ii) providing separately prepared second metal oxidic particles
having one or more second Group VIII metals and one or more
second Group VIB metals, wherein the composition of Group
VIB and Group VIll metals in the first and second metal oxidic
particles are different;
iii) combining the first and second metal oxidic particles to form a bulk
catalyst composition before and/or during shaping, and
iv) shaping the combined first and second metal oxide particles to

form the shaped bulk catalyst.

2 The process according to claim 1, wherein the one or more first
Group VIB metals and/or Group VIII metals in the first metal oxidic particles are
different from the one or more second Group VIB metals and/or Group VIII metals

in the second metal oxidic particles.

3 The process according to claim 2, wherein the first metal oxidic
particles comprise molybdenum and the second metal oxidic particles

comprise tungsten.

4 The process according to claim 1, wherein the one or more Group
VIl metals in the first metal oxidic particles are the same as the one or more

Group Vil metals in the second metal oxidic particles.

5 The process according to claim 4, wherein the one or more Group
VIII metals in both the first and second metal oxidic particles are the same, and
the Group VIB metal in the first oxidic bulk catalyst is substantially molybdenum



iii) conmbining the first and second netal oxidic particles to forma bulk
cat al yst conposition before and/or during shaping, and iv) shaping the
conbined first and second netal oxide particles to formthe shaped bul k
catal yst. 2 The process according to claim1l, wherein the one or nore first
Goup VIB netals and/or Goup VIII nmetals in the first nmetal oxidic
particles are different fromthe one or nore second Goup VIB netal s
and/or Group VIIl metals in the seconlt(% metal oxidic particles. 3 The
process according to claim2, wherein the first nmetal oxidic particles
conprise nol ybdenum and the second netal oxidic particles conprise
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VIIl metals in the first metal oxidic particles are the sanme as the one or
more G oupNgPiN netals in the second netal oxidic particles. 5 The process
according to claim4, wherein the one or nore Goup VIII netals in both

the first and second tal oxidic particles are th G oup
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6
oxidic pafPmelgsne Sfitkel and nol ybdenum and the second netal
oxidic particles conprise nickel and tungsten. 7 The process according to

claim1l, erein the_first netal oxidic articles. c i . frpre group
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8 The process according to claim 7, wherein the first metal oxidic
particles comprise nickel, molybdenum and tungsten particles, and the second
metal oxidic particles comprise nickel and tungsten and/or nickel and

molybdenum oxidic particles.

9 The process according to claim 3, wherein the first and second
oxidic bulk particles are combined in such relative amounts that the
molybdenum to tungsten mole ratio in the shaped bulk catalyst composition is
between 1:9 and 9:1.

10 The process according to claim 1, wherein the first and second

oxidic bulk particles are both freshly prepared.

1" The process according to claim 1, wherein the one of the first or
second oxidic bulk particles are provided in the form of regenerated spent or
reject metal oxidic particles or bulk catalyst and the other of the first or second

oxidic bulk particles is freshly prepared.

12 The process according to claim 1, wherein the first and/or second

oxidic bulk particles are prepared in a process comprising:



metal oxidic particles conprise nickel and tungsten and/or nickel and

nol ybdenum oxi di ¢ particles. 9 The process according to claim3, wherein
the first and second oxidic bulk particles are conbined in such relative
anounts that the nolybdenumto tungsten nole ratio in the shaped bul k
catal yst conposition is between 1:9 and 9:1. 10 The process according to
claim1, wherein the first and second oxidic bulk particles are both
freshly prepared. 11 The process according to claim1l, wherein the one of
the first or second oxidic bulk partﬂ | es are provided in the form of
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and/or second netal conpounds renmain at |east partly i.n the lid state
during the entire re8e8nshmetd W%F%é@ga'ﬁﬁdgﬁt r’?@x'tydné#‘%ispr@iﬁtag erein

both the first and sgg he &Rt res&ROUNds are free from nitrogen atons,
and further conprising the step of recycling the protic liquid separated
fromthe reacted netal oxidic particles. 14 The process according to claim

1, further qgonprisi ngnealdeesd AtordiftftoSdiamer, nebircbdibite frst arldysecond  a
t enperature bel ow 400C. 15 Thempr,ocess for th& nuf act ur.e of g bu{k
catal yst aBe&H GPREOUNS'S &8¢ Hegfiom pilpger: AtoRsnaPd LirHigT SHBPEFNHEIS'BY Ot he
fol | owi Nng RIQEIRYINE PRIHS liquid separated from the reacted metal oxidic particles.

14 The process according to claim 1, further comprising calcining

the shaped oxidic bulk catalyst at a temperature below 400°C.

15 The process for the manufacture of a bulk catalyst according to
claim1, further comprising one or more of the following process steps:

i) compositing of the metal oxidic particles with 0 to 40 wt% of one or
more materials selected from the group of binder materials,
conventional hydroprocessing catalysts, racking compounds, acidic
promoters or mixtures thereof before, during or after the combining
and/or reacting of the metal compounds;

ii) spray-drying, (flash) drying, milling, kneading, slurry-mixing, dry or
wet mixing, or combinations thereof;

iii) additional shaping steps;

iv) drying and/or thermally treating, and

) sulphiding.

16 A process for hydroprocessing of a hydrocarbon feedstock
comprising sulphur and nitrogen containing organic compounds comprising the step
of contacting the hydrocarbon feedstock with the shaped bulk catalyst of claim 1.



i) conmpositing of the netal oxidic particles wwth O to 40 wt% of one or
nore materials selected fromthe group of binder materials, conventional
hydr opr ocessi ng catal ysts, racking conpounds, acidic pronbters or mxtures
t hereof before, during or after the conmbining and/or reacting of the netal
compounds; ii) spray-drying, (flash) drying, mlling, kneading,
slurry-mxing, dry or wet mxing, or conbinations thereof; iii) additional
shaping steps; iv) drying and/or thermally treating, and v) sul phiding. 16
A process for hydroprocessing of a hyd?ocarbon feedst ock conprising

sul phur and nitrogen containing organi c conpounds conprising the step of

cont acti ngyg he hydr 0g5s BRREEEASAACKS Wherkin' e shapResLibedtinytabmbisds of cl ai m
1. 15 17 :I' e process 0 i i

claim 16 wherein the ég’?@g& bul li cat al yst
conpri ses atleast&8smalp% of fygstenyrelative fadhg total ok BMetdl$e total of Goup
VIB netals. 18 The process of claim 16 wherein the shaped bul k catal yst

conprises at |east 50 nole % nol ybdenumrel ative %B 'E(het @Ott al_af SG( oup VIB
metals. 191&he procedke Rrasssaphgaito! & VAsRINGthe#aPes RUIK FRRYREOBIP'YS: e G oup

Vi 'b' e al gt 1b4st 50 Embik of oy Blerfft RABVERtAE tot oflGRoupAIB nidtats | s ni ckel or
copal t.

19 The process according to claim 6, wherein the one or more Group

VIl metals in the first and second metal oxidic particles is nickel or cobalt.



