HYDROTREATI NG HYDROCARBON FEEDS | N-AN EBULLATI NG - qg@’ 575 - g
BED REACTOR The present invention relates to the use of ﬁgst
for hydrorefining and/or hydroconverting hydocarbon feeds (al SOW S
Dydrotreatnent) in an ebullating bed reactor, the catal yst conprising an
essential ly al um na-based support I n the form of extrudates, optionally at
| east one catalytic netal _or_a ound of a catalytic net aI from group

VIB (group 6 in tthHBWB%M'BWCH¥ ‘é‘% §FFB§) IN, ANt ERYBRATING ybdenum or
tungsten, nore preferably nol ybdenumB D RO %ptlonal ly at | east one

catalytic netal or co ound of.,a catal rreal fromgroup VII (group
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ebul I ating bedco und of a catalytic MétaBfrént Bfoup VIBREfRD! i | bed,
for exanple, lLljp‘l,ted St at es patents US-A-4 50%526;%%? fﬁg-A- 4 E060

whi ch descri benblhﬁod)l- plelferably O Bbdenum or turlgs@hOimicRa prefetabBf mdlBa&fat bon

feeds, such as sul phur-containing petroleumcuts, i's becom ng nore and

nore i nportant andior eptionallygatviieast dnb @atalytic it ong ceagduad of @ duaktit Aetguant i ty
of sul phur in petroleumcuts and to convert heavy fractions into lighter

fracti ons whi clfrooagrote VIHo(geeitd 8zin the mewlpeBodib tatle mutdtion),ypreferably iron,
speci fications inposed in*every country for commercial fuels and for
economi cal rea8iskelorcebaltrt ed crudes which are becoming richer and richer in
The present invention thus particularly relates to the use of the catalyst in a
process for hydrorefining and/or hydroconverting hydrocarbon- feeds such as
petroleum cuts, cuts. originating from coal, or hydrocarbons produced from patural
gas. The hydrorefining and/or hydroconversion process of the invention
comprises at least one three-phase reactor containing the hydrorefining and/or
hydroconverswn catalyst in an ebullating bed.
_ This type of operation has been descnbed, for example, in United
States patents US-A-4251.295 or US-A-4 495 060 which describe the H-OL
process. | )
Hydrotreatment of hydrocarbon feeds, such as sulphur-containing
- petroleum cuts, is becoming more and more important in refining with the
increasing need to reduce the quantity of sulphur in petroleum cuts and to convert
heavy fractions into lightet fractions which can be upgraded as a fuel. Both to
satisfy the specifications imposed in every country for commercial fuels and for
economical reasons, imported crudes which are becoming richer and riclter in
heavy fractions and in heteroatoms and more and more depleted in hydrogen must
be upgraded to the best possible extent. This upgrading implies a relatively large

reduction in the average molecular weight of heavy constituents, which can be



heavy fractions and in heteroatons and nore and nore depleted in hydrogen
fnmust be upgraded-to the best possible extent. This upgrading inplies a
relatively large reduction in the average nol ecul ar wei ght of heavy

constituents, which can be 2
“obt ai ned, for exanple, by cracking or Aydrocracking the pre-refined feeds,
I .e., desulphurized and denitrogenated feeds. Van Kessel et al explained
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organonetal | i ¢ conpl exes, t ose conpl exes are stroyed in

t he presence ! i viden y
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catalyst. The constituent netal of such conplexes then pr
out[err] in thegf gages®5 8 660! i d_sul phide which then becomes fixed on the
internal surface of the pores. This is particularly the case for vanadi um

ni ckel, iron, sodifhénskillddepetsbn i§i dvidz@ thatd Grif® MySfotfetiiing X¢fS pathdlédin ar e
naturally present to a greater or lesser extent in crude oils depending on

the origin of fradtiong detitaiifig orgdbionatalkidi completess the haxjority of tedké domplexes

concentrate in the high boiling point fractions and in particular in the

resi dues. Thi arel flestt@yedt lin s epresance i of efiydecgeny ahydzogeu csiufphidd)i afid ah so
conprise nmetals, in particular iron and titanium The general term
hydr odenet al | hgdrbtreatmehiDN\atalyst.us e€bhe cosdstitienta ntetdlh @f esuwhg @ompixxas | then
conpl ex destruction reactions in hydrocarbons. The accunul ati on of
sol i d deposi t precipitates outiirathesformafessolidrsulphide whizhthén becomepdidedmn thé t he
pores controlling access of reactants to a fraction of the interconnected
pore network insernalnguirfate jof the potesd This isiparticubaxly the aase for vapadimms nickelact i ve
even if the pores of that fraction are only slightly blocked or even
intact. That irphesodivenditaciam, sdigon, andeepperrasmplekes avhjchsare maturaliy priesent
deactivation It is particularly sensitive in hydrodenetallization reactions
carried out it® 2 grsater ot lesser extsnt in erudeoils dependingronghe enigin ofdheirmude andrhe
term "het er ogeneous"” means_not . . . .
which, during distillation, tend to concentrate in the high boiling point fractions
and in particular in the'residues. This is also the case for liquefied coal products
which also comprise metals, in particular iron and titanium. The general term
hydrodemetallization (HDM) is used to designate those organometallic complex
dcﬁnmﬁénremﬂknminhydnxmﬂxnm. R
The accumulation, of solid deposits in the catalyst pores can continue until
a portion of the pores -controlling access of reactants to a fraction of the
. interconnected pore network is completely blocked so that that fraction becomes
inactive even if the pores of that fraction are only slightly blocked or even intact.
That phenomenon can cause premature and very severe catalyst deactivation. Itis
particularly sensitive in hydrodemetallization reactions carried out in the presence
of a supported heterogencous catalyst. The term “heterogeneous™ means not
soluble in the hydrocarbon feed. In that case, it has been shown that pores at the
grain periphery are blocked more quickly than central pores. Similarly, the pore

mouths block up more quickly than their other portions. Pore blocking is
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soluble in the hydrocarbon feed. In that case, it has been shown that pores
at the grain periphery are bl ocked nore quickly than central pores.
Simlarly, the pore nmouths block up nore quickly than their other
portions. Pore blocking is 3
acconpani ed by a gradual reduction gn their dianeter which increasingly
limts nolecule diffusion and increases the concentration gradient, thus
accentuating the heterogeneity of the deposit fromthe periphery to the

interior of taeoRpPanied by graduab feduttiédén HRiNGiatetir Wiich deresinghe timidg t 0
the outside are very rapidly blocked: access to the practically intact

i nternal por emobculeldiffasiohiant dncreases theconckaitiation geadidng, thenadcamuatingthet he
catalyst is prematurely deacti vat ed. The phenonenon descri bed above

i s known as pheterogendity pf tiyzideposit ﬁnnotheopemlﬂmr;em sheinterian of ahe posdugsi s of
Its causes have been published a nunber of tines in the international
scientific |ipaticlesirte, theopoiok dbas| the pofest apeming tdcthetoutside are tveryomapidlyor e
nmout h pl uggi ngm'gq resented at the 5[err] International Chenical Engineering
Synposi um at doraccds xtasthe pragically intagt dnternal/ poresrof thefpasticles i thused
metal s on catal yst ageing in hydroprocessing residuunt in Industrial

Engi neeri ng CHeniedtorthe reastantssariddbe eataliistds premsaterplycdeactivatadure 20, pages 262
to 273 publi shed in 1981 by the American Chem cal Society, or nore
recently in "Eff ecThefphenpmegen desmibed tabove (is dnewmh s Pere saguth pleggingavy
oil" presented at t he National conference of the American Chem cal, Society
at Las VegasPragf 0§1ts gXxistence apd pn gBalysis 9Dy causes have beep published o ypmber

hydot r eat nent f heavy drocarbpn cuts ¢ I ni,ng tals rmst“thus be
conposed of a® a@%?%tmc%p%ma%nﬁh 5813388 g? epaipiee f 1OF o CYAMRIE: | ‘Catalyst

particularly suitable for the specific diffuysional constrajp
hydr ot r eat rrenaeacpﬁa gy, thrppgh po W%M@gl EéquQfFff the %5 &ntematlonal

Chemical Engineering- Symposium at Houston, Texas, U. S. A., March 1978, or
“Effects of feed metals on catalyst ageing in hydroprocessing residuum” in
Industrial Engineering Chemistry Process Design and Development, volume 20,
pages 262 to 273 published in 1981 by the American Chemical Society, or more
recently in “Effect of catalyst pore su"ucture on hydrotreating of heavy oil”
presented at the National conference of the American Chemical Society at Las.
Vegas, U.S. A, 30" March 1982.

A catalyst for hydrotreatment of heavy hydrocarbon cuts containing metals
must thus be composed of a catalytic support with a porosity profile which is
particularly suitable for the specific diffusional constraints of hydrotreatment, in
particular hydrodemetallization.

The catalysts usually used for hydrotreatment processes are composed of a
support on which metal oxides such as cobalt, nickel or molybdenum oxides are
deposited. The catalyst is then suiphurated to transformed all or part of the metal
oxides into metal sulphide phases. The s.upport is generally alumina-baséd, its
role consisting of dispersing the active phase and providing a texture which can
capture metal impurities, while avoiding the blocking problems mentioned above.



The catal ysts usually used for hydrotreatnent processes are conposed of a
Ssupport on which netal oxides such as cobalt, nickel or nol ybdenum oxi des
are deposited. The catalyst is then sul phurated to transforned all or part
of the metal oxides into netal sul phide phases. The support is generally
=al um na-based, its role consisting4f dispersing the active phase and
providing a texture which can capture netal inpurities, while avoiding the
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extrudates ar eﬁgal anced in their hydroderret allization/ hy odesul phurati on

rati o, their Ihydraegitlite) kromal dsdiash Qlueiiha. The b dftafurhinal gel\based s§poas ate at
nost 30% by weight, so they are rapidly saturated and have to be repl aced.

Further, consigieidulgly tsétablegforrindeaiesulphwratidn Oind hisydrbtreutmentgoff, lighte

manuf acture of such catalysts is very expensive. Secondly, alum na

beads prepar echydyoctirbohs] a@hiyetr fok iotier afpes wirigdestidatrhent! hEwrttergdvenithaighng t he

flash al um na powder obtained are used as a support for catalysts for
hydr ot reati ng sayilerttaddtes afecbalanced ninatheir riydrodemietalliZdtiontdydtodedulphutativar i ng
these beads is |lower, however in order to maintain it at a satisfactory
| evel , beads watid) theirlhydremetalltsfation reterittonrcagaciynis kove, ih @eheralpat eyost 80%% bys a
result, the netals cannot be introduced right into the core of the beads,
and t he cat al yweight, so they are rapidly saturated and have to be replaced. Further, considering

the high production cost of the alumina gel, the manufacture of such catalysts is

very expensive. .

Secondly, alumina beads prepared by rapid dehydration of hydrargillite
then agglomerating the flash alumina powder obtained are used as a support for
catalysts for hydrotreating hydrocarbon feeds containing metals. The cost of
preparing these beads is_»'lower, however in order to maintain it at a satisfactory
level, beads with a d_iameter of more than 2 mm have to be prepared. As a result,
the metals cannot be introduced right into the core of the beads, and the catalytic
phase located there is not used.

Hydrotreatment catalysts prepared from flash alumina extrudates which are
smaller and which have a porosity which is suitable for hydrotreatment would not
have all of those disadvantages, but there is currently no industrial process for
preparing such catalysts.

The present invention concerns the use of a catalyst for hydrotreating

carbon-containing fractions in hydrotreatment reactions, in particular



phase | ocated there is not used. Hydrotreat ment catal ysts prepared
fromflash alum na extrudates which are smaller and which have a porosity
which is suitable for hydrotreatnment would not have all of those

di sadvantages, but there is currently no industrial process for preparing

such catal ysts. The present invention concerns the use of a
catal yst for hydrotreating carbon- com ai ni ng fractions in hydrotreatnent
reactions, in_particuylar 5
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quantity of afrbil #H8up'VEI (bl B ff 1 RRF BB table notation), preferably iron,

nickel or cobalt, more preferably nickel.

The extruded support used in the catalyst of the invention is generally and
preferably essentially based on alumina agglomerates, the alumina agglomerates
generally and preferably being obtained by forming a s@ing alumina originating
from rapid dehydration of hydrargillite, and generally having a total pore volume -

" of at least 0.6 cm’/g, an average mesoporous diameter in thé range 15 to 36 nm
(nanometers), and generally a quantity of alumina originating from boehmite
decomposition in the range 5% to 70% by weight. The term “alumina originating

- from boehmite deqomposition” means that during the 'extrudatc preparation

process, boehmite type alumina is produced to the point of representing 5% to

70% by weight of the total alumina, then decomposed. This quantity of alumina

from boehmite decomposition is measured by X ray diffraction of the alumina
before decomposing the boehmite.

| The extruded support of the catalyst of the invention can also be obtained

by extruding a mixture of varying proportions of an alumina poWdef from rapid

dehydration of hydrargillite (flash alumina) and at least one alumina gel obtained,



deconposition in the range 5%to 70% by wei ght. The term "al um na
Soriginating from boehmte deconposition” neans that during the extrudate
preparation process, boehmte type alumna is produced to the point of
representing 5%to 70% by wei ght of the total alum na, then deconposed.
*This quantity of alumna from boehnmte deconposition is nmeasured by X ray
diffraction of the alumina before deconposing the boehnite. The
extruded support of the catalyst of the invention can al so be obtained by

extruding a %f“e%xrﬁgﬁf B2 pYecisitalhg PAlMIRS QAlts? Rudl lalei ﬂﬁmﬁ&ﬁ\&ﬁkelbllﬂfoﬁa&‘ rapid

dehydration of h rgil'lite (flash alumna) and at |east one al um na gel

obtained,  aluminjum sulphate, aluminium nitrate, or aluminium f2etatedor 8% FBoysisOf
preci pitating al um nium salts such as al uni-niumchloride, - alum'nium

sul phate, al finfinitih RIKHAES sih & Wikihiu dahetide. BuchYmidtared! ofSflsshof-
al um ni um al koxi des such as alumi niumtriethoxide. Such m xtures of flash

al um na and aluniingdandehlubsing aged doftain UE3NtHAAY50% beivadightodf aluniihaagetie! |
preferably 1% to 45% of al um-na-gel. The catal yst used in the
process of t lpeeferablyrii% to45%oftaturpinggel. ed usi ng any nethod which is known
to the skilled person, nore particularly using the methods described

bel ow. - Th&hs cptabyst used ihdheprdcdsy of theninventinnt can de tpeepavad: using ahiyanet er
generally in the range 0. to 1.8 nm preferably 0.8 to 1.8 mm when the
catal yst is umathbd whigh is kbewn & thegkilled petshe, meter pattidubarlyhusingthe tnathods
characteristics descri bed above. Any known nethod can be used for the
optional i ntdestaibed belowf. t he catalytic netals, at any stage of the
preparation, preferably by i npregnation or co-mxing, onto the extrudates

or prior to their Thersuppert s fasmed byiabmnina i¢astrudatéowith ackiametpr genenallyans
being at | east one catalytic netal or a conpound of a catalytic netal from
gr oup the range 0. to 1.8 mm, preferably 0.8 to 1.8 mm, when the catalyst is used in an
 ebullating bed, the extrudates having the characteristics deséribed above. Any
known method can be used for the optional introduction of the catalytic metals, at
any stage of the preparation, preferably by impregnation or co-mixing, onto the
extrudates of prior to their forming by extrusion, the optional catalytic metals
being at least one catalytic metal or a compound of a catalytic metal from group
VIB (group 6 in the new periodic table notation), preferably molybdenum or
" tungsten, more preferably molybdenum, and/or optionally at least one catalytic
metal or a compound of a catalytic metal from group VIII (group 8 in the new
periodic table notation), preferably iron, nickel or cobalt, more preferably nickel.
The metals can optionally be mixed with the support by co-mixing at any step of-
the support preparation process. When there are a plurality, at least part of -thé
group VIB and VII metals can optionally be introduced separately or
simultaneously during impregnation or co-mixing with the support, at any stage of
forming or preparation.
As an example, the catalyst of the invention can be prepared using a

preparation process comprising the following steps:



VIB (group 6 in the new periodic table notation), preferably nolybdenum or
=tungsten, nore preferably nol ybdenum and/or optionally at |east one
catalytic metal or a conpound of a catalytic metal fromgroup VIII (group
8 in the new periodic table notation), preferably iron, nickel or cobalt,
nore preferably nickel. The netals cqn optionally be mxed with the
support by co-m xing at any step of the support preparation process. Wen
there are a plurality, at |least part of the group VIB and VIII netals can

optional |y bea) ¢i-mdéhg atinsiap pooidet yrigihatirgd fom! rapidodublydration i of ylsiegiRgeat i on
or co-mxing wth the support, at any stage of formng or preparation.

As an exanpl e, itk atkhst!onetconipothd of 5 ¢stalytio tnetdlfrdif ghoupVIB dnd/6l stdeddt
preparation process conprising the foll ow ng steps:

7 a) co-m xi ngome compummdoriie catalytigi metal fignt growpr WL, doptininally d6llawedoby
hydrargillite with at | east one conmpound of a catalytic netal from
group VI B and/ cagetug, amd{et drying, thes optiopad waldinitig;a cat al ytic netal from group
VI, optionally followed by agei ng, and/or drying, then optional

cal ci ning; bb) %mwmmdpr@ucﬂnbtﬁnﬂhﬁqmw@ ned fromstep a).

The metals cited above are usually introduced into the catalyst in the form
of precursors suchlsmetalsicited abovelare usuallyintroducedgate the cotalystingtbe fate sum S
of the group VIB and VIII netals, expressed as the oxides introduced into
t he cat al yst sof preeursoss such asoxidespacids, suts, prorgenigisomplsxes-cThesum § afthe o 50%
ibe"the s uppoFOTRY TR and Y peals,PEPisthedoh i gra g taduetTA he CHBDAR. | (o
L ol VSL o bt e B Sabn o SRS 3B by St
USe of “whi o Pty G5V e 40¢% ViRt Biisaie Rossible i use the SuppoR s s
- catalyst without introducing a catalytic metal into the catalyst.
The preparation then generally comprises ageing and drying, then generally
a heat treatment, for example calcining, at a temperature in the range 400°C to
800°C. |
The support the use of which is one of the essentially elements of the
invention is essentially alumina-based. The support used in the catalyst of the
invenﬁon is generally and preferébly obtained by forming a starting alumina
originating from rapid ~dehydration of hydrargillite, forming preferably being
carried out using one of the processes described below.
Processés— for preparing the support of the invention are described below
for a support constituted by alumina. When the support contains one or more
- other compounds, the compbund or compounds or a precursor of the compound or
compounds may be introduced at any stage in the process for preparing the
support of the invention._ It is also possible to mtroduce the compound or
compounds by impregnating the formed alumina using the compound or

compounds or any precursor of the compound or compounds.



I nvention is essentially alum na-based. The support used in the catal yst of
tthe invention is generally and preferably obtained by formng a starting
alumina originating fromrapid dehydration of hydrargillite, form ng
preferably being carried out using one of the processes described bel ow
~Processes for preparing the support gf the invention are described bel ow
for a support constituted by alum na. Wen the support contains one or nore
ot her conpounds, the conpound or conpounds or precursor of the conpound
or conpounds may beﬁr&ﬁtnrea%ﬁe@raﬁonmg atstaging mlluh@apﬁl@@wmgf femprapidir i ng
the support of the |nvent|on I s, al so 055|ble to introduce the
compound or edwgwtienef byﬁmﬁu%mpws oHowmg#tepsuni na using t he

conmpound or conpounds or any ecursor, of the co ound Qr ¢ ounds
8 A first $roceSarting “&é ﬂg]-‘”é“’é 8% Fﬁé"%rqegl’r@%?‘?%@ff rom

rapid dehydrgt on, f Jhydrargillite conprises the foI | owm ng steps:
alerr] % h an alumna originating fromrapid dehydration of

hydrargillite; enrl. . r h.dr ing the starting alum na;
clerr] m xi ng t We re%ma%%#ﬂ “Hngﬁe presence of an enul sion of
o e bacng et 85 B 4t a8 esencE 5 BB g
calcining the r flerr] carrying out a hydrothermal
S nﬁﬁx%%?mgam

acid treat rren sphere on the extrudates from step
elerr]; gl grr 5"%‘? Q| ates. fromstep
flerr]. ‘g lecon aé‘é@sse or "Tgo%ﬁrarf%gﬁg @%ﬁﬁ#ﬁ@ PiM a start i ng

al um na e,  drying and calcining the extrudates; *

f, carrying out a hydrothermal acid treatment in a confined
atmosphere on the extrudates from step ¢;;

g1 drying and calcining the extrudates from step f;.

A second process for forming the alumina from a starting alumina
originating from rapid dehydration of hydrargillite comprises the following steps:

a,  starting from a starting alumina originating from rapid dehydration
.of hydrargillite;

by forming the alumina into beads in the presence of a pore-forming
agent; -

¢ ageing the alumina beads obtzined; _

d, mixing the beads from step c; to obtain a paste which is extruded;

"¢,  drying and calcining the extrudates obtained;

f, camying out a hydrothermal acid treatment in a confined
atmosphere on the extrudates obtained from step e;;

2 drying and calcining the extrudates from step £.

A third process for forming an alumina from a starting alumina originating
from rapid dehydration of hydrargillite comprises the following steps:



originating fromrapid dehydration of hydrargillite conprises the follow ng

st eps: az2 starting froma starting alumna originating from
rapi d dehydration of hydrargillite; b[err] form ng the alum na
i At o beads in the presence of a pore-form ng agent; clerr]

agei ng the al um na beads obt ai ned,; dlerr] m xi ng the beads from
step c[err] to obtain a paste wlich is. extruded; e[err] drying
and cal ci ning the extrudates obtai ned; flerr] carrying out a

hydr ot her mal acig trmgwamfg‘ulmsha HdiRaiMefemaapidiRhpdrhtislat es
err

obt ai ned from step e2 drying and cal cining the

extrudateso‘fhmmf[err]. A third process for form ng an al um na
froma starting alumna originating fromrapid dehydration of

hydrargillite cogpri sehydrining the kaningalahinas :

9 aferr]  starting froma starting alumna originating fromrapid
dehydration of chydr anixing theaehydrated alumiipeewith a pseaddripoetnnitengelf the gel art i ng
al um na; clerr] m xi ng the rehydrated alumna with a

pseudo- boebeingepreseht int &eametnt ihe¢hegnge d¥etot30% byrweightuwith irespedteo tienge 1%t 0
30% by weight with respect to the rehydrated alum na and the gel;
dlerr] eettydraiechgluirina and the gel; based paste obtained fromstep cl[err];

eferr] “drying and cal ci ning the extrudates obtained, flerr]
carrying out a kydr otdxﬂudnigthcalnnnnewsaépast&ubmdr&ome&pcgt nmosphere on the
extrudates obtained fromstep e3; glerr] optionally drying then

cal cining the e»grudalrmgfandnalchmgth@exm't}datesobtamed Thi s process uses
identical steps to steps a[err], b[err], d[err], e[err], f[err] and g[err]

of the first prfpcesmﬂgmgr |d3$daabjadrethennal acid treatment in a confined

atmosphere on thé extrudates obtained from step e;;

& optionally drying then calcining the extrudates from step 3.

This process uses identical steps to steps a;, by, dy, &;, f; and g; of the first
process described above.

The alumina ex&udates of the invention generally and preferably have a
total pore volume (TPV) of at least 0.6 cm’/ g, preferably at least 0.65 cmslg.

The TPV is measured as follows: the grain density and absolute density are
determined: the grain densities (Dg) and absolute densities (Da) are .measured
using a mercury and helium picnometry method respectively, then the TPV is

given by the formula:
PV=1- 1

The average mes0p6rous diameter of the extrudates of the invention is aiso
generally and preferably in the range 15 to 36 om (manometers). The average
mesoporous diameter for the given extrudates is measu;'ed using a graph of the
pore distribution of said extrudates. It is the diameter for which the associated
volume Von the graph is:

V=V 600m + Venm = Vioonm
' 2



The al um na extrudates of the invention generally and preferably have a
.total pore volunme (TPV) of at least 0.6 cnferr]/g, preferably at |east 0.65
cnjerr]/qg. The TPV is neasured as follows: the grain density and
absol ute density are determned: the grain densities (Dg) and absol ute
-densities (Da) are neasured using ﬁ mercury and helium picncnetry met hod
respectively, then the TPV is gi v% by the fornul a:

TPV= [err] The average nesoporous di aneter of the extrudates of
the invention is awhere §paarmpiesends thepvaltme ainéaged by tpoeesr witha didmeter 36 nm
(manoneters). The average nesoporous dianmeter for the given extrudates is
measur ed usi ngvea 1§06 aph(mdcragoges), o ithe thactopotous volumef sai d extrudates. It is
the diameter for which the associated volunme Von the graph is: V =
Vierr] + V[err] - Visarrepresents the volume created by pores with a diameter of over 6(nm;

where V[err] represents the volune created by pores with a dianmeter of
over 100 nm ( nmacr o¥eimes Y joomr FEPTesenis theomesopgrous golurme, i.c., the volugresgregted
represents the volune created by pores with a dianeter of over 6 n

V[err] - V[ ebyporeepithadiametenin the mnge Sawm anch] Qfham, j.e.cthe volume geatedbyr eat ed
by pores with dianeter, in the range 6 nmapd 100 nm i.e., the volune
created by aﬂfﬁ’ﬁmmaWFFPﬁ‘emﬁ?ﬂﬁ%i&ﬁﬂd@%"mﬁ)o 100 nm
(mesopores). : Th'e?e vol unes are neasyred usi ngethe nmercury .
penetration techni Gesei YPUmES &6 | | WA vPP@“’é’pB?"r%“%F"Gﬁmﬂﬁ? Thes a

Whi ch the. i aMBieb e SHu pas shpifidmticR gPai R ElaPpatin betieRn P B« he
surface tensi on L1-Lhe PO ST which the diameter pehlids & that
pressure, the wetting angle and the surface tension in the following formula:
& = (4tcosb).10/P

~where
& represents the pore diameter (in nm);
t represents the surface tension (48.5 Pa);
0 represents the angle of contact (6 = 140°); and
P represents the pressure (MPa).
The extrudates of the iﬁvention pteferablf have a mesoporous voiume
(Véam - Viggam) Of at least 0.3 cm3/g, more preferably at least 0.5 cmalg.
| The extrudates of the invention preferably have a macroporous volume
(V100am) of at most 0.5 cmsfg. In a variation, the macroporous volume (Viggnm) is
at most 0.3 cm’/g, more preferably at most 0.1 cm’/g and still more preferably at
most 0.08 cm’/g. '
These extrudates normally have a microporous volume (Vo.gam) 0f at most
0.55 cm’/g, preferably at most 0.2 em’/g. The microporous volume represents the
volume created by pores with a diameter of less than 6 nm.
Such a pore distribution whicﬁ- minimises the proportion of pores of less

than 6 nm and those of more than 100 nm while increasing the proportion of



[err] represents the pore dianeter (in nn; . t represents the
-surface tension (48.5 Pa); [err] represents the angle of contact
{[err] = 140[err]); and ~ P represents the pressure (Ma).

The extrudates of the invention preferably have a nesoporous vol ume
“(Merr] - V[err]) of at least0.3 cnferry g, nore preferably at least 0.5
cnjerr]/g. The extrudates of the invention preferably have a

et opor ous. viFiRRres (e didmter Hf enf Rl § ot 8 i %:pakx&uiu&??@@%ﬁé"y b
0.1 [ koo . . .
These U’B/ ]défﬁsf&n%f ?@*ng?éﬁe@ﬁ%%%%%%ﬁv%ra@%?&r SO At st
0.55 , 1 QL '
cnferr]/g Prefe &?Aaeda&aé@asa, e ggfe i qlf,%écg,l oJé}%éTbs.;eqiagggafﬁégé ume

represents the created by pores wt amet er - o 6 nm

Such a pore dign'§ ﬁﬁstﬂoomovmhcq%egbqagg@g% xtidifielP nARGH oRodfa PPR&S 1.6f i ess

than 6 nm and those of nore t. e’ increasing the propoftion of

mesopor es (W fui ﬁngé;J #HEdidmete? dfitfie &ﬁﬁtﬂﬂy%f BtesAs m%e%g'ﬁ% R fol Spuha! | Y

adapted to the diffusional constraints of hydrotreating heavy hydrocarbon

cuts. preferablpirothe riré 8/ahiteR0afkh. the pore distribution over the pore
dianeter range from6 nmto 100 nm (nesopores) is extrenely-narrow at

around 15 nm i.e.Thd Bpédifie Wﬁé&eﬁw&a”ﬁ ffe ExtridifesTBf &id inveRfioP@ €S 1S
in the range 6 nmto 50 nm preferably in the range 8 nmto 20 nm

The specific fallyat 4620 10694 g, Ofrefendlye st lead A50Sm Y. tTids sinfRRtdreisi 6
generally at least 120 nferr]/g, preferably at |least 150 nferr]/g. This

surface area BETaurfifelargal Theaemi €BET Haffadecirea’ fledns thef specifia sadacen@eds t he
specific surface area determ ned by nitrogen adsorption in accordance with
t hehséandar d déteidined3 69 JnittSgere atisoppticinitd accasdange wilte tRRRSBALR- ASTMT D TELLER
met ho K

3663-78 established using the BRUNAUER-EMMETT-TELLER method

described in “The Journal of the American Society” 60, 309 (1938).

Preferably, the diameter of the extrudates of the invention is in the range
03t01.8 min, more preferably in the range 0.8 to 1.8 mm, and the length is in the
range | mm to 20 mm, preferably in the range 1 to 10 mm, in particular when the
catalyst is used in an ebullating bed.

The average crushing strength (ACS) of these extrudates is generally at
least 0.68 daN/mm for 1.6 mm extrudates, preferably at least 1 mm, and the crush
strength (CS) is at least 1 MPa. Further, the percentage attrition loss of the
extrudates using American standard ASTM D4050 is generally less than 2.5% of
the weight of the catalyst.

The method of measuring the average crushing strengih (ACS) conéists of
measuring the type of maxxmum compression which an extrudate can support
before it fanls, when the product is placed between two planes being displaced at 2

constant speed of 5 cm/min.



described in "The Journal of the Anerican Society" 60, 309 (1938).
-Preferably, the dianeter of the extrudates of the invention is in the range
0.3to 1.8 nm .nore preferably in the range 0.8 to 1.8 nm and the length
isinthe range 1 mmto 20 mm preferably in the range 1 to 10 mm in
particular when the catalyst is usgl% in an ebul | ati ng bed. The
average crushing strength (ACS) of ese extrudates is generally at |east
0.68 daN mm for L6 nm extrudates, preferably at least 1 nm and the crush
strength (CS) is dtomprgssion is\pplied-pemppadiculatito qnsrafghe agtoudate géneratricesoss of
the extrudates using American standard ASTM D4050 is generally |ess than
2.5% of the vasddhe ayerage srushing steangth is expressgthas rthe matip of theo foree thghe he
average crushing strength (ACS). consists of neasuring the type of nmaxi num
conpr essi on \Aﬁ‘i&h"gﬁh‘*@ﬁ?‘l’% thepxteyddtrort  before it fails, when the
Dot 1 Pl aced R hod USe 1 messure the Grush sivbngh (OS] qopsists of Subjecting P ¢

Conpression is applied erpfndic |ar to one of ,the extrudate %eneratrices,
gtYsP

?Rcej trgngrﬁr??&t he neratri x of the %? ﬁ%lci%g.u% Pf%é“‘fa?‘fg o t"t"ggang;get E)O
reasur e ohe droeial s ling i SRS Uiiprnonny TCER o
o o rutal e L go.Lpek £%o, 00 BESSR R DY, & e 0 LaCPLE g
cor”eshoni g Ui LR GBAGLS O e ki LIS LR KEONI BSOS (he
BI085 <ot 31 k) bl BeSABNGE 's EAASLTHO e GE T
a1 on’ b 0o el U over 0.6 marter testive o

| % attrition loss = 100(1-weight of catalyst over 0.6 mm after test/wt of

catalyst of more than 0.6 mm charged into cylinder).

Tl_xe_ alumina of the invention is essentially constituted by a plurality of
Juxtaposed agglomerétes, each of these agglomerates generally and preferably
being partially in the form of packs of flakes and partially in the form of needles,
the needles being uniformly dispersed both around the packs of flakes and
between the flakes. |

In general, the length and breadth of the flakes varies between | and 5 um
with a thickness of the order of 10 nm. They can be packed in groups forming a

* thickness of the order of 0.1 to 0.5 pm, the groups possibly being separated from
each other by a thickness of the order of 0.05 to 0.1 pm.

The needle length can be in the range 0.05 to 0.5 um; their cross section is
of the order of 10 to 20 nm. These dimensions are given by measuring the
extrudates in electron microscope photographs. The alumina flakes principally
comprise ¥, alumina and n alumina and the needles are y alumina.

The flake structure is characteristic of the hydrargillite lineage of alumina,

which means that before activation by calcining, these extrudates have the same



The alum na of the invention is essentialty constituted by a plurality of

-] uxt aposed aggl onerates, each of these aggl onerates generally and
preferably being partially in the formof packs of flakes and partially in
the formof needles, the needles being uniformy dispersed both around the
“packs of flakes and between the fl alfgs. In general, the length and
breadth of the flakes varies between 1 and 5 [err]m wth a thickness of
the order of 10 nm Thgy nge packed in groups formng a, thickness of

the order of §ructyre th ing hydrargglits ip papse.s Oy saloiein E’gthsseaé‘éﬁl%é@“ﬁrom

each other by, a, thj nfﬁss .of .the order _of The

;
needl e | engt hit Yoragsforge “5"@%‘1& Fi]r"l pRinas sect i on
is of the order 10 to nm ,.Th edll:re I ons are surin

the extrudates |nfqu%‘gPran ﬁ1”(9F@§ S prastic \alh Pﬁ“ﬁﬁqfqeﬁ&ees ’
rincipal | conpr mna nd [err n he edl es are

I[Oelrr]lzlci)l umyna eﬁnlstﬁat[%? r%é‘ﬁ*c é&?ﬁ?fé&@@%ﬁﬁ’e ?ﬁﬁm
hydrargillite_li eagtﬁfof a%%g%y Hg%mat é)a?flg{n% naa%%fvat | an by

d%ng’ s

calcining, th

13 structure ha,.fh | M Lte in nature. On calcining, this
alumna in it 1'§/'frezfrm 18&@?’ ga}, Cipally transforned into

Stemg[ 3'; gdi [:s)e(r:LLr g’fge e?éﬂdé of aageoghve%mn a’%g%‘g% &%@%dnlbﬁfhg?ﬁ%?@bqpore
:rfjwﬁgl ggi néeyl&lra]ddtﬂhe ?&nﬁ] Ig?‘éaoe ml#d%& %Hlnl ngnﬁ%ﬁﬁﬁwﬁué&l‘bg‘gk% te
?n\eg]n??olnn;(r)eg?ﬁ%% ogﬁdﬂhgécf %eﬁ%a clni ng, tt%en‘ p%ﬁgpgﬁgﬁtng cor@t i tuted

by hydrargill d na- based flakes prior to calcining, the flakes being
surrounded atbétsﬁelﬁ#é&ggesrl phery by boehnmite alum na- based needl es.

The forming process of the invention is more particularly suitable for a

starting alumina originating from rapid dehydration of Bayer hydrate
(hydrargillite) which is an industrially available aluminium hydroxide and
extremely cheap.

Such an alumina is in particular obtained by rapid dehydration of
hydrargillite using a hot gas stream, the temperature of the gas entering the
apparatus generally being between about 400°C and 1200°C, the contact time
between the alumina and the hot gases generally being in the rangé from a fraction
of a second to 4—-5 seconds; such a process for preparing an alumina powder has
been described in French patent FR-A1-1 108 011.

The alumina obtained can be used as it is or before undergoing step b, it
can be freated to eliminate t-he alkalis present: a2 Na,O content of less than 0.5% by
weight is preferable.

The starting alumina is preferably re-hydrated during step b; so that the
boehmite type alnrmna content is at least 3% by weight, preferably at most 40% by

weight.



The form ng process.of the invention is nore particularly suitable for a
.Starting alumna originating fromrapid dehydrati on of Bayer hydrate
,(hydrargillite) which is an industrially available alum nium hydroxide and

extrenely cheap. Such an alumna is in particular obtained by rapid
<dehydration of hydrargillite usingif hot gas stream the tenperature of
.t he gas entering the apparatus generally being between about 400[err]C and

1200[err] C, the contact .tine between the alum na and the .hot gases

general |y bei ng i nThh¥aniousteps of theserpresesses for preparing abwming gxtmudstes axgnds:

such a process fqQr preparin n,al um na powder has,  begn described in
French pat ent F&‘hﬂ‘flp meoi%@ in a patent-ppplication; ertitled: X wgung & e¥sed as

it is or before undefgojng step blerr], .it can he treated to elimpate the
al kal i s pres@ﬂmsaesl\éféh'? %@6%%2%6 St OF 159 mewmﬂ%msgy

preferable. ting alumna is preferably re-hydrated during

he st.ar.
step b[err] sBbdasfe ?ﬂa‘?élﬂﬁ’éﬁm te type alumina content is ‘at |east 3% by
wei ght, preferably.
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and bitum no schi %ﬁ&ydrocaﬁm‘;@ﬁggggg@ﬂ from &gg*yggeaion’nore

particularly or rogenati on, NIt rogenat on,

hydr od - L ! ity ‘
e odeat ko BjdbdbarortataBiis * hdRionithisdibn, HdSdeaMHioRS" bytodewaxing,

dehydrogenation, hydrocracking, hydrodesulphuration and hydrodemetallization

of carbon-containing feeds containing aromatic compounds and/or olefinic
compounds and/or naphthenic compounds and/or paraffininc compounds, the
feeds possibly containing metals and/or nitrogen and/or oxygen and/or sulphur. In
particular, by modifying the parameters for preparing the essentially alumina-
based "support, it is possible to obtain different pore distributions and thus to
modify the hydrodesulphmation (HDS) and hydrodemetallization (HDM)
proportions. -

Hydrorefining and hydroconversion of hydrocarbon feeds (hydrotreatment)
can be carried out in a reactor containinglthe catalyst of the invention in an
ebullating bed. Such hydrotreatments can be applied, for example, to petroleum
fractions such as crude oils with an API degree of less than 20, bituminous sand
extracts and bituminous schists, atmospheric residues, vacuum residues, asphalts,
deasphalted oils, deasphalted vacuum residues, deasphalted crudes, heavy fuels,
atmospheric distillates and vacuum distillates, or other hydrocarbons such as
liquefied coal products.' In an ebullating bed process, the hydrotreatments

designed to eliminate impurities such as sulphur, nitrogen or metals, and to reduce



dehydr ogenati on, hydrocracki ng, hydrodesul phuration and
-hydrodenetal li zati on of carbon-containing feeds containing aromatic
.compounds and/or ol efinic conpounds and/or naphtheni c conpounds and/ or
par af fi ni nc conpounds, the feeds possibly containing netals and/or
sni trogen and/ or oxygen and/or sul phurk3In particular, by nodifying the
paraneters for preparing the essentially alum na- based support, it is

ible t LT o LSty | d tQ. . | f h
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vacuum r esi dues, asphal altéd olls, "deasphal ted vacuum resi dues,

deasphal t ed coeilas pedRiite bF Bltlyst gk HBEDBRELSLI]I0 td 3 96Rmed B VRGBT

distillates, or other hydrocarbons such as |iqguefied coal products. 1In an

ebul | ati ng begatsliy@GRe hout, e 6 ergﬁéﬁoﬁ!?[hy&ogéi?%é e Hqhid 19/drdBarbohfeed
I mpurities such as sul phur, nitrogen or netals, and to reduce

15 the aver abéinpdi Hieempeil00 to73000 epemilychibic fickes pertbic anetie! (Nm’aah) i ed
out at a tenperature of about 320[err] C to about 470[err]C, preferably

about 400[ er r preférsblp between 200 aed 1200 N; /. partial pressure of hydrogen of
about 3 MPa (negapascals) to about 30 WMPa, preferably 5 to 20 MPa, at a-

AralySt per hour, prelGranly 08 10 2 vol uMee per ol ume ol - Gat e yst per
hour, the rati o EXAMPEES: Prepaegtion dfaltuimingd suppoit Ayfdeming part of deed  bei ng
in the range 100 to 3000 normal cubic nmetres per cubic netre
(Nmerr]/nferr]), composition of catalysts Al and A2 of the invention
Step a; - starting alumina: The starting material was alumina obtained by very
rapid decomposition of hydrargillite in a hot air stream (T = 1000°C).' The
product obtained was constituted by a mixture of transition aluminas: (khi) and
(tho) aluminas. The specific surface area of the product was 300 m*/g and the loss
on ignition (LOI) was 5%.
Step b, - rehydration: The alumina was rehydrated by taking it into suspension
in water at a concentration of 500 g/1 at a temperature of 90°C for a period of 48 h
in the presence of 0.5% citric acid.
After filtering the suspension, a cake of alumina was recovered which was
washed with water then dried at a temperature of 140°C for 24 h.
The alumina obtained was in the form of a powder, its loss on ignition
(LOI), measured by calcining at 1000°C, and its ambunt of alumina in the fom_x of
boehmite, measured by X ray diffraction, are shown in Table 1.
Step c; - mixing: 10 kg of rehydrated and dried powder was introduced into a

25 1 volume Z blade mixer and an emulsion of hydrocarbon in water stabilised by



preferably between 200 and 1200 Nnjerr]/nferr]. The foll ow ng
.exanples illustrate the invention without limting its scope. EXAVPLE
1. Preparation of alum na support A formng part of the

conposition of catalysts Al and A2 of the invention Step a[err] - starting
«al um na: The starting material was allém na obtai ned by very rapid
-deconposition of hydrargillite in a hot air stream (T = 1000[err]C . The
product obt ai RS gt Lk £ ) r fanb L t.Lan ' - (khi)
and (rho) alat%as.t’%ﬁgﬁgége%?ﬁd% su?qfaggétkgr%gqu/{ﬁgﬁ%%g U'(':"'tgA %}g{}%@b
mMerr]/g and I haPiitdrBRkd 4 'I"QEf) 5% Step b[err] -

rehydrati on: @Egd'aﬁuﬁn? na \t/\e)!afgmr:ge yglr:léite E%/m?éki ng it into suspension in
vater at a concentyiindwai mhlfhaifed ahif 4 WRELRAL onRgeARhA' pide 'Wis @
period of 48 h in the presence of 0.5%citric acid. fter
filtering thebgdiggdensi on, a cake of alum na was recovered which was washed
with water then dried at a tenperature of 140[err]C for 24 h. The
al um na obt ai ned - ofler! mixid} af2004aimonidsolteon whs added 6 nettraliseithd @ftess(LO ) ,
measured by calcining at 1000[err]C, and its .amunt of alumna in the form
of boehni t e nitticasid; eehtinping mbyingifdr3rtaSthian, are shown in Table 1. Step
cl[err] - mxing: 10 kg of rehydrated and dried powder was introduced into a
25 1 vol une Ztep alje- extrasionndThe pasts| sbtained fwab Viatrodwwelicintd a sisile screw
stabilised by 16 a surfactant,

obt ai ned usi rextraderito obaih rasaettnidates mithlDdidmetet of t.6amind, was gradual |y
added. The characteristics are shown in Table 1. M xi ng was

mai nt ai ned urStep ep- drying/ealeiningro The extewdatespeere ¢henadriedadt t1407@ for 15 h and

After m xing, a 20% ammoni a solution was added to neutralise the excess
nitric acid, caliedrfor 2da atithé teqperatur® shows imiTable 1. The calcined support had a

specific surface area which was adjusted to between 200 m?/g and 130 m¥/g as
indicated in Table 1.

. Step f; - hydrothermal treatment: The extrudates obtained were impregnated
‘with a solution of nitric and acetic acid in the following concentrations: 3.5% of
nitric acid with respect to the weight of alumina and 6.5% of acetic acid with
respect to the weight of alumina. They then ﬁnderwent hydrothermal treatment in
a rotating basket autoclave under the conditions defined in Table 1.

Step g; - drying/calcining: At the end of this treatment, the extrudates were
calcined at a temperature of 550°C for 2 h. ,
The characteristics of the extrudates obtained are shown in Table 1.

’fhe amount of boehmite was measured for the extrudates before final

calcining.
TABLE 1
| Alumina A | Alumina B | Alumina C
Rehydrated alumina -end of step al
% boehmite 33 24 33
LOI (1000°C) 25 25 23
Mixing - step bl




Step d[err] - extrusion: The paste obtained was introduced into a single
.screw extruder to obtain raw extrudates with a dianmeter of 1.6 mm Step
..e[err] - drying/calcining: The extrudates were then dried at 140[err]C for

15 h and calcined for 2 h at the tenpgvature shown in Table 1. The
«cal ci ned support had a specific surface area which was adjusted to between

=200 nferr]/ S B odarbod ET 79 ab N a tfdi‘eﬁm ‘i:e&oleuﬁt eg fl[err] -
St on of %WQ%%%“ e ol Tt s onbongrdt ons 3. 5% of
t——A—t-hel-tol--own c 0
nitric acid jeihydsosasbonfAleQ3: hel Seight of ! B umina 4dd 6 5% off acetic acid
with respectwtta/hjukocmb@t of p3.dm na. Tha§ t hen di2der went Hydr ot her nal
treatnment in basket | Gulogy! Gakeyl t he Sepruphbt orfs defined in
Tabl edl. St esp g[erri -gdryi ng/ cgg Ci m%ﬁ th’pe eﬁ% gt Efs tLeat ment, the
extrudat es i ) v eratur 55'0‘['5?%1"07‘7
The char actm@m ydroc i‘k?ﬁ Eﬁ]_ €5 eb%ml'.ef‘rsnfc ‘lﬁn‘m—i—n——"abl e 1.
The amount df%boReHiFalisatipns N@gbuﬁ’%d for the extruda®@s beford final
cal cining. |respect to  HNO3, .. TABLE 1
Alumi na A (Aquivaleats8 Al unina IC Rehydr at ed aljunmi na -end of
?ELSB[glrr;/oc?qehm te Drying/calchting - stepdl 24 33 LA
P p4e) P4
M xing -step cing téﬁ-;erature 600 680 600 17 Hydrocar bon
type ol eum-9%NG3/LA1203 10
10 5| 148 1715 15
wat er/ hydrocgm}@ . 3.7 3.5 * 2.6 Surfactiant type
Galoryl EM [Galoryl PRir@fHi®ial treatment - step el 1( EM
10 Sq 7 f ancrny ar oo 17 5 %
i i 2 %@{e W fal ol = .175,,\@1\ :
neutralisati| +H 55~ 65 Speet to HNGCS,
equi val ent s ssure (bar) 19 19 10
Time (h) 2 2 2
% boehmite 45 40 9
Characteristics of calcined extrudates obtained
TPV (cm’/g) 0.86 0.80 0.64
V  correspondi to [ 0.62 0.59 0.50
6<Dp<100 nm (cmn’/g) '
\'% correspondmg to ; 0.28 0.19 <0.02
Dp>100nm(cm /g)
av. mesopore diameter | 8.5 28 16
(nm)
v correspondmgto Dp<6 } 0.01 0.02 0.14
nm (cm’/g) >
Spe(:lﬁc surface area | 300 140 174
| (m'lg) '
‘| ACS (dalN/mm) 0.9 1.2 0.7
CS (MPa) 1.2 1.58 1.46

EXAMPLE 2: Preparation of catalyst Al (in accordance with the invention)
We dry imptegnateci the extruded support A of Example 1 with an aqueoﬁs
solution containing molyb&enum and nickel salts. The molybdenum salt was
ammonium heptamolybdate Mo,0,,(NH,)s.4H,0 and the ﬁckel salt was nickel

nitrate Ni(NO;».6H;0. After ageing at room temperature in a water-saturated



Drying/calcining - step dl Calcining tenperature 600 680

. 600 ([err]C) Specific surface area 260 148 177

. Hydrothermal treatnment - step el. Tenperature (O 212 212
178 Pressure (bar) 19 19 10 Time (h)

a2 2 2 % boehm tg 45 40

-9 Characteristics of calcined extrudates obtained TPV (cnf err] / g)
0. 86 _ 0. 80 0.64 V  correspondi ng to 0.62

0. 50 6<Dp<10Gtmbiphert] ahé linpreghatedC exthatamee nerereg dried covertigtB8at 120°C th@ 19
<0.02 Dp>100 nm(cnferr]/g) av. nesopore dianeter 8.5

16 (nm) V corgakdixbdrg S50°Cor@ hoursGn G, msﬁnal:dblfbﬁenummoxiaei:dntmnwas

(cmerr]/g) Specific surface area 300 140 174
(n{err]/g) AQ2.3% biweight and that of nickelGax@de NiO was3.0%. B weight. 0.7 CS (MPa)
1.58 1.46 EXAMPLE 2: Preparation of catalyst A (in

accor dance wi th t theiattritioniresiytance of the vitalystywasipvaiuated udamtetuﬁg(dmmdmd
support A of Exanple 1 with an aqueous solution contain nmol ybdenum and
ni ckel sal ts.acdrdance|withi &STIMI4058wbhe attritioni loss Weptﬂmnﬁa}m&@cbusmg the
Mflerr]Jerr](NHerr])[err].4H err] O and the nickel salt was nickel

nitrate N ( NdoHewing eml}la-GHZO After ageing at room terrpef at ure in a

wat er - sat ur at ed at nosphere,

t he i npr egnat’eattasion inss Fekd0ukva of catalysoofgusr §i6 mm aﬁ?@?ﬂ"i‘ﬂl@t@ﬁéﬁﬂ}’@al ci ned
at 550[err]C for 2 hours in air. _The final nolybdenumtrioxide content was
12.5% by wei gwpr&éenmwa%rgsﬁmtp@n(@de&l de Ni O was3. 0% by wei ght. The
attrltlonre5|stance of at a s eval uat tat| rumin
accordance with At e‘sﬂﬁaé ﬁ??rar’aﬁaeqcas%gwgoé%ofc&?m@?eg%l ng

the follow ng formnula:
catatyst.

EXAMPLE 3: Preparation of catalyst A2 (in accordance with the invention)
We dry impregnated the extruded support of Example 1 with an aqueous
solution containing molybdenum salts. The molybdenum sait was ammonium
heptamolybdate Mo;0,4(NH,)s.4H,0. After ageing at room temperature in a
water-saturated atmosphere, the impregnated extrudates were dried overnight at
120°C then calcined af 550°C for 2 hours in air. The final molybdenum trioxide
content was 12.8%. |
Catalysf A2 hadan attrition loss percentage of 0..32% of the weight of the
catalyst, calculated using the attrition test described in Example 2.
" EXAMPLE 4: Preparation of. alumina support B forming part of the
composition of catalyst B of the invention |
The alumina constxt\mng this support was prepared using the same
sequence of steps as the alumina of support A but using different conditions
during the mixing step and the drying/calcining step after extrusion (see Tab}e 1.
The charactéristics of the extrudates obtained are shown in Table 1.
The amount of boehmite was measured for the extrudates before final

calcining,



%attrition loss = 100(1-wt of catalyst of over 0.6 mmafter test/weight of

-catalyst over 0.6 mmcharged into cylinder). Catal yst Al had an

Aattrition | oss percentage of 0.30% of the weight of the catalyst. EXAWPLE
3: Preparation of catalyst A2 (in accordance with the invention) e
«dry inpregnated the extruded support Exanple 1 wth an aqueous sol ution

€ont ai ni ng nol ybdenum salts The nol ybdenum salt was ammoni um

hept anol ybdate Mo[errr]err](NH err])[err].4H err] O After ageing at room
t enper at ur e | NEXAMBLE!S: repaeitionh oftcatadydtd @n acberdanpe withcthe invention)dat es
were dried overnight at 120[err]C then calcined at 550[err]C for 2 hours
in air. The final Weldydmpregnatedashe extrudedrsupport wi Exampbsd with an aquegns al yst
A2 had an attrition |loss_ percentage of 0.32%of the weight of the

catal yst, cal saltioneepntaining melybdenym tand mickel tsalte.s cThe mplybdemumrsitewas
EXAMPLE 4: Preparation of alum na support B formng part of the

conposi ti on otmwaniym, heptame Mﬁmﬂ{zo and the sickels salt wag aigkel t ut i ng
this support was prepared using the sane sequence of steps as the al um na
of support A witrate NINQ:»: 6HQ- o Aftx Againg; 88 reomgtemperatungeingg Wateg-satugitehind t he
drying/calcining step after extrusion (see Table 1). ; h

char act er i st | #Eogphers, cth, imprg & dWare deisdypvernight, gt e&go’ec then

o 4 - P S g AT
DD O o b oSG SRR s L B T ot s 8 O
containing ol ybdegy A (s hnitin' Bss palentage ot 6 509 Stht wiight of the
catalyst, calculated using the attrition test described in Example 2.
EXAMPLE 6: Preparation of alumina support C forming part of the
composition of cataiy_sts C1 and C2 in accordance with the invention.
The same steps of Example 1 were used except that mixing step b; was
carried out as follows.
Step b, - mixing: This was a continuous process carried out in a co-rotating twin
SCTeW mixer.
Upstream of the mixer, the rehydrated and dried alumina was introduced at
a rate of 90 kg/h. An emulsion of petroleum in water was prepared in a stirred
reactor, by introdticing:
* 5.46 kg of water;
¢ 10.04 kg of 69% nitric acid;
e 10.4 kg of petroleum;
¢ 1.56 kg of Soprophor SC138.
'I'hxs eniulsion was introduced into the primer of the twin screw maghine at
. arate of 27.46 kg/h immediately following introduction of the alumina powder.

After machining, a 28% ammonia solution was introduced at a rate of 4.34

kg/h.



ammoni um hept anol ybdate M[err]O[err](NH err])[err].4H20 and the ni ckel
-salt was nickel nitrate NN(NJerr])[err].6Herr]O After ageing at room
«tenperature in a water-saturated atnosphere, the inpregnated extrudates
were dried overnight- at 120[err]C then calcined at 550[err]C for 2 hours
sin air. The final .nol ybdenumtrioxide c®tent was 6.5% by wei ght and that
<0f nickel oxide NiO was 1.5% by wei ght. Catal yst B had an attrition
| oss percentage Ofr&ﬁﬁa%fmh@?or%eggﬁdafmtth@maeﬁﬁﬁlvya%toftﬁ@bfd& 8f §gltg!Si ng
the attrition test described in Exahple 2. EXAMPLE 6: Preparation of
al um na suppgggs C form ng part of the - conposition of catalysts Cl and
C2 in accordance with the invention. The sane steps of Exanple 1
were used except tAgionibgenBeusspars M boul@be OanidedviUsbtaged Gomoe St ep
b[err] - mxing: This was a continuous. process carried out in a co-rotating
twin screw rhachine outlet. Upstream of the m xer, the rehydrated and dried
alum na was introduced at a rate of 90 kg/h. An enul sion of petroleumin
wat er was pr epar edThecharactsristiesiof the axtiwdatestobtained are shovayin Tabl&146 kg of
water; * 10.04 kg of 69%nitric acid; * 10.4 kg of.petroleum * 1.56 kg
of Soprophor SC138The boehmite Tontent wds sineasurets fom theo extraditésnpror te fimal ner of
the twin screw machine at a rate of 27.46 kg/h i mediately follow ng

i nt roducti on calcinthg al uni na powder. After machining, a 28% amoni a
solution was introduced at a rate of 4.34 Kkg/h. '

20 ThEXAMPIIE 7t Preparation hfcatelystCli(in adterdanchiwith thesinvéntiond or der
of 50 to

We dry impregnated the extruded sﬁpport of Example 6 with an aqueous
solution containing molybdenum and nickel saits. The mblybdenum salt was
ammonium heptamolybdate Mo;0,4(NHy)s.4H,0 and the nickel salt was nickel
nitrate Ni(NO;),.6H;0. After ageing at room temperature in a water-saturated
atmosphere, the impregnated extrudates were dried ovemight at 120°C then
calcined at 550°C for 2 hours in air. The final molybdenum trioxide content was
13.0% by weight and that of nickel oxide NiO was 3.2% by weight.

Cata"lyst C1 had an attrition loss percentage of 0.35% of the weight of the
catalyst, calculated using the attrition test described in Example 2.

EXAMPLE 8: Preparation of catalyst C2 (in accordance with the invention)

We dry impregnated the extruded support of Example 6 with an aqueous

- solution containing nickel salts. | The nickel salt was nickel nitrate
Ni(NO;),.6H,0. After ageing at room temperature in a water-saturated
atmosphere, the impregnated extrudates were dried overnight at 120°C then
calcined at 550°C for 2 hours in air. The final nickel oxide NiO was 5.9% by
weight.

Catalyst C2 had an attrition loss percentage of 0.33% of the weight of the
catalyst, calculated using the attrition test described in Example 2.



60 s.
~the machine outlet.
~are shown in Table 1.

A honogeneous paste which could be extruded was obtained from

The characteristics of the extrudates obtai ned
The boehm te content was neasured for the

EXAMPLE 7: Preparation of catalyst d
21 We dry inpregnated the extruded
sol ution containi ng nol ybdenum and

extrudates prior to final calcining.
*(in accordance with the invention)
ssupport of Exanple 6 with an aqueous

ni ckel salts._The |l ybdenum sal f wag _antoni um hept bdat e

Mo[err] O err]E m@f Per &1"31’{’@{"!“] G?aﬂﬂmflh"e SHPRRE Bsg sPaFtcRE the
nitrate N|( ]0 After ageing at roomtenperature in a
wat er - satura fiﬂ%‘b#é‘?gg' LCOMPITAVE} o extrudates were dried

over ni ght at 120[%% al ci, ned at E}g%err C. far é haours,in air. The
final nol ybdenum t i onre”“"rl SURRP PEsRETed L HS1PB ot o FARE cicel

per cont age. of P TR eaﬁ%r’%?at?ﬂéfak%i#sﬁaﬂgﬁt Pl oSty ne

attrition test de %ﬁ% é@&(&ﬁs of cat al yst
C2 (in accordance V\nét e |nve %lcmeg I pr egna‘?ed t he
sol ut I on containing nickel

extruded -support of Exarrpl e 6 W|th an aqueous

salts. The ni ckel sa et-rh. 6H err] 0.
After ageing at room v = 2 here t he
i npregnat ed ext r udat es{ vwer e ﬁrmﬂ(@éghl aht jt 120[ e94820 th cal ci ned at
550[err] C for 2 hours | nVabotrespbindinigito $kDp<100el| oxi deQBBO was |5. 9% by
wei gm . C?t i’i| yts. CZ#hadnﬁp(cg{ﬁgl Ition | gss percentage of 0. 3g0/c:jof t he
wei o e catalys TLT T Test described in
Exa?rpl e 2. Y ‘P@‘J’&&bgﬁ‘ﬁ%WOIO% 038 EXaVALE o
Preparation of alunina c ' of the |
av. mesopore diameter (nm) 5.8
V correspondmgtoD <6 nm 0.33
(cm /%2
SSA (m°/g) 228
ACS (daN.mm) 0.7
CS (MPa) 0.6

EXAMPLE 10: Preparation of catalyst D (comparative)

We dry impregnated the extruded support of Example 9 with an aqueous .
solution containing molybdehum and nickel salts. The molybdenum salt was
ammonium heptamolybdate Mo;On(NHL)e.4H,0 and the nickel salt was nickel
nitrate Ni(NO3),.6H,0. After ageing at room temperature in a water-saturated

| atmosphere, the impregnated extrudates were dried overnight at 120°C then
‘ calcined at 550°C for 2 hours in air. The final molybdenum trioxide content was
16.2% by weight and that of nickel oxide NiO was 2.5% by weight.

Catalyst D had an attrition loss percentage of 0.6% of the weight of the
catalyst, calculated using the attrition test described in ﬁxample 3.

EXAMPLE 11: ﬁydroconversion tests for petroleum residues using catalysts
Al,A2,B,C1,C22and D



<

conposition of catalyst D (conparative) The al um na constituting
-support D was prepared using the sane procedures as support A except that
Lhydrothermal treatment step el was omtted. The characteristics of
t he cal cined extrudates are shown in Table 2.
«Al um na D , TPR2(cnierr]/Q) 0. 82
<V correspondi ng to 6<Dp<100 0. 08 nm
(cnerrr]/g) V corresponding to >100 nm 0. 38
(crierr]/g) Catalysts Al, A2, Bnﬁéoﬁarwdcgﬂ’ dnm%cd @hoye were compared & 8

V corresponding to Dp<6 nm

(cnierr]/g) pilot unit comprising a tube reac@g,prqmqqdrw]th @n apparatus for permanegmg
ACS (daN. mm) (MPa)
0.6 t@mmbellz@on of etbarcetalm igside theyreastorp Therpilot awtvas

Ve dry inpregnated the extruded su rt. of Exanple 9 with an aqueouys
sol ution cont EPHSeRYR g M&&Mpbgﬁﬂng b%é'eﬁél-‘?ﬁt}'é?ﬂ?ﬁi“@&ﬁl?n was

anmoni um hept am)l dat [e r1(NH err I ni ckel |
salt was ni ck@P“mﬁ ‘ESF‘& ‘Né%‘ )P]f’ar*j.? ﬁ{‘é’L '%3’2 ]é-’é)é gde?'rET oom .
tenperature |£ %%er-saturat ed atnosphere, the |rrpregnat ed extrudates
were dried ovef at 120[err]C-then calcined at 550[err]C for 2 hours

in air. The final den ri oxi de wa, 2.% ht and t hat
of nickel oxide N| vai\é}i“ﬁ ‘{:“’l%elnﬁm egf ’%%‘3"315 O 2%} tion
| oss percent 6%0 e wej .of . t al yst at ed usi ng
t he attrltlon‘gﬁséﬁa{’e c‘,’ﬁ %‘"5@’%% gﬂ%ﬁ%ﬁi@%{ﬂ% on

tests for pet o eum [, catal ysts = « Al,
tests for petf ghgH g3 e Halg | ’
The feed used was Arabian heavy VR
a heavy Arabian vacuum ’
residue with the
characteristics given in the
following table.
Density 15/4 _ 2 1.0457
Viscosity at 100°C mmzls 5110
Viscosity at 150°C mm’/s 285
Sulphur "% by wt 5.3%
Nitrogen % by wt 0.46
Nickel pPpm 60
Vanadium ppm 163
Carbon % by wt 84.5
Hydrogen % by wt 9.56
Aromatic carbon % 379
Molecular weight =" g/mol - 1060
Conradson carbon % by wt 24
Asphaltenes C5 ' %bywt 24.7
Asphaltenes C7 % by wt 14.5
SARA - ] %bywt :
Saturates | % by wt 72
Aromatics | %bywt 382
Resins | %bywt 371
Asphaltenes [ % by wt 14.5
Simulated distillation
' 12 °C 404
5% °c 510
10%| °C 545
20% °C 585
EP °C 613
%dist | % by wt 29
Softening point °C 49




Catalysts Al, A2, B, d, C2 and D descri bed above were conpared in a pilot
~unit conprising a tube reactor provided with an apparatus for permanently
Jaintaining ebullation of the catalyst inside the reactor. The pilot unit
was representative of an industrial HQI| ebullating bed residue
shydroconversion reactor described i23a nunber of patents, for exanple
&S-A-4 521 295 and US-A- 4 495 060. The pilot reactor was charged
with | litre of catalyst in extrudate formas described above. Once in an

ebul I ati ng bed node, the expanded catal yst occupi ed a volune of 1. 51 in

t he reactor Shh. HRS ﬁﬁ"‘@?
heavy Arabi anT\I}acuum res"?’gx‘%gedJ % abothrgszc Arae er| S |lcs %é the

followi ng tab sity 15/4 0457
Vi scosity at %%ﬁ%@rg]c \/scosity at 150[err]C mm | s 285
Sul phur e pressure = 160 bapsdy W 5.39 Nitrogen
% by wt 0.46 Ni ckefl ppm 60
Vanadi um * hydrogen flow ratef80D std L Hy/l of feed; 163 Carbon
% by wt 5 Hydr ogen ~  %by w - 9. 56
Aromatic car benhourlg'spacevelocx ty4 0.3 m’ of feed/m’ of?Jacﬁ)rW' ecul ar wei ght ,
g/ nol 0 Conradson car bon by w 24
Asphal tenes C5 The temperafierdywad adjusted to abodf 472091530“@' §eing 47 of the
% by wt 14.5 SARA % by wt
Sat urates % batalyéts led to 65% by Weikht conversion of the 550%CTrfdction. % by wt
38.2 Resins % by wt 37.1
Asphal tenes % byThé HDS and HDM #efornfancas| wére doshipaied|aftet 2 oveeks of test.
| P [err]C 404 . 5% [err]C
510 The HDS ratio is déffiféd af follows: 545
20% [err]C 585 EP [err]C
Fls | : HDS (wt %) = ((%tdho Shfeeds Dyt WtS)test)/(wt % S)fest* 1Gf t eni ng poi nt
err]C 49 _ )
The HDM ratio is defined as follows:
HDM (wt %) = ((ppm wt Nit+V)feed - (ppm wt Ni+V)test)/ (ppm wt Ni+V)feed *

Joo.

The degree of conversion is defined as follows:
Conversion (wt %) = ({(wt % of 550°C+)feed - (wt % of 550°C+)test)/(%owt % of
550°C+)feed * 100. '

The stability of-the products obtained was evaluated using a “P value
Shell” method carried out on the 350°C” fraction of the effluent recovered after
the test.

The following table compares the HDS, HDM and P Value Shell values
obtained with catalysts A1, A2, B, C1, C2 and D for 65% by weight of conversion

of the 550°C" fraction.

Catalyst HDS (wt %) HDM (wt %) P Value Shell
Catalyst A1 32 85 1.1

Catalyst A2 178 82 1.1

Catalyst B 72 92 1.2

Catalyst C1 84 . 85 1.4

Catalyst C2 78 |83 1.2

Catalyst D 72 78 11.1




23 The unit was operated with the above residue under the foll ow ng
«operating conditions: * pressure = 160 bars; * hydrogen flow rate: 600
Std 1. Herr]/1 of feed; * hourly space velocity = 0.3 nferr] .of

feed/nerr] of reactor/h[err]. The tenperature was adjusted to
<about 420-430[err]C so that all of timt catalysts led to 65% by wei ght
conversion of the 550[err]C+ fraction. The HDS and HDM per f or mances
were conpared after 2 vveeks of test. The HDS ratio is defined as

f(l‘)]”OWS: HDS (vt %9 = ((Wt % S)feed - (Wt % S)test)/(w % S)feed * 100
The DN a1, LS, SF B ki Bt A R S oA SR ng*#thﬁ Bt
S50 or 1] ‘éﬁ)%ieﬁgﬁﬁ%ﬁ@m&éf%‘#ﬁéﬁ?’? Soileplg Bt 350G Hhetb e moll
}fgf?/al ue She%?ﬁuﬁg@ﬁo#_ %%ri%%% @ﬁbon th:r%g[err err] ?draw n?hg
the DS, IO SN Oghaseohif phdSfiemetalisy the Fedfiueried Yol APNCTRARE" 5
d, C and D (cﬁ’ése@%&%e)"@hﬂiﬁtsaﬁéf{(‘r@mﬁ %p@&ﬁéiﬁ&x@? B%ﬁ%ﬁét{n]g%@mlnma

fractl on. Catal yst
Shel | Cat al ysﬁreﬁératxon parame@térs, it is possible to obtam%'?ﬁ‘erent pore dxsmbutxons an'kl tlms

Cat al yst A2 1.1 Catalyst B
72 modi tl&?de s of HDS, HDM andlce?;taﬁ?eﬂo}’ﬁm ities of theBffluents
85 fy z%rCat al yst c2 7 Gl 83

1.2 Catalyst fomthe umts shéh as the stability of the resi8ual 350°C™ fraction. 1.1



24 It thus appears that the catalysts in the formof extrudates
-0f the present invention can achieve high degrees of conversion of the
,550[err]CJerr] fraction of an oil residue and result in stable products.
“*These catal ysts can al so significantl hydr odesul phuri se and
fhydrodenetal | i se the residue and pro@%ce light fractions (diesel,
_gasoline) which satisfy refiners' specifications. By adjusting the alum na
‘preparation paraneters, it is possible to_obtain different pore

di stributions and thus nodify the ded¢BAIMF HDS, HDM and certain

petroleum qualities of the effluents fromihe unjts_sych as the stability
of the residu 35@‘%%&}9{%51 }or Risoiraping & hydrocarbon feed of a tatalyat used Tn

25 ) CLAI N5, in a ocess for
hydrotreating a hy# sbulaiing bed fhecatalyss comprisingany essgntia Iy apumxgsg-{aaseg

e
Catalytic metal fr SRECES, PRECHI IS 16 Aud kil el buf SoppBR or 8 °
O el yt | EAE el o Bty VB Bisioll' & B e el
000 gt cono bk A g B i R

wei ght, and characLgihaednldll from group VI (group 8 of the new periodic table
notation), in which the su¥n S of the group VIB and VIII metals, expressed
as the oxides, is in tﬁe range 0% to 50% by weight, and characterized in
that each of said agglomerates is partly in the form of packs of flakes and
partly in the form of needles, said needles being uniformly dispersed both-
abopt the packs of flakes and between the flakes.

2. Use according to claim 1, in which the catalyst contains no metals (S = 0%
by weight).

3. Use according to claim 1, in which the sum S is in the range 0.5% to 50%
by weight.

4. Use according to' any one of claims 1 to 3, in which the alumina
agglomerates are obtained by forming a starting alumina originating from
rapid dehydration of hydrargillite, and in which the amount of alumina

_ from boehmite decomposition is in the range 5% to 70% by weight. |

S. Use according to axiy one of claims 1 to 4, in which the total pore volume
is at least 0.6 cm’lg, and the average diameter of ﬁe mesopores is in the
range 15 to 36 nm; the mesoporous volume Vo - Vioonm 1S at leasf 0.3
qm"'/g, the macréporoﬁs volume Vipoum is at most 0.5 cm’/g and the

microporous volume V.gom is at most 0.55 cm’Y, g

g



that each of said agglonerates is partly in the formof packs of flakes and
spartly in the formof needles, said needles being uniformy di spersed both

-about the packs of flakes and between the flakes. 2. Use according to
claim1l1, in which the catalyst contains no netals (S = 0% by
“eight). 3. Use according to clai261, in which the sum Sis in the
Jange 0.5%to 50% by wei ght 4. Use according to any one of
claims 1 to 3, in which the alumna aggl onerates are obtai ned by
formi ng a stafti ngUs¢ ageording to gpyhene ofsldimsrh and 5, in whiclythel catalyfid metalon of
hydrargillite, and in which the amount of al um na . from boehmte
deconposi tion is ithet¢pmpaungeotss,catalytometal fegmygroup ¥IB is melybdenum #rng t o
any one of claims 1 to 4, in which the total pore vol une i s at

| east 0.6 cnferr]/Bmngsten anddhe catalytie metal o thecogipound ofa satgbtieanstal from¢ he

range 15 to 36 nm the soporous, volune V[err] - V[err] is at least 0.3
cnferr]/g, the mc%ﬁﬁr\@s‘swe%’éf’?‘]ams at most 0.5 cnferr]/g and the

m croporous vglune V[ err].is at nost 5 rrl/g,. .

6 o e T caP i FFOEg 1S ansh et et fend & i sich the gptalytc sl or
catalytic netal or : hg ¢ und, qf. a cat al yti.c t.al fromgroup VIB
i s nol ybdenum or thecompopg%g&g%ﬁ&zﬁgo&%ugu 1 Eyb PRy Bfipound
of a catalytic netal ,from . rou 1] is,Lron ickel or alt. 7.
Use according to affal¥ie mgtal.ery ‘%1“‘93??‘5 of'a M‘éﬁie}ﬂﬁ%‘gt%’%i fetal or
t he conpound of a &g&él ytic nmetal fromgroup VIB is nol ybdenum and the
catalytic nmetal or “conmpound of a catalytic netal fromgroup VIII is

kel O SR SRR e L T BB,
alumina extrudates is in the range 0.3 to 1.8 mm.
9. Use according to any one of claims 1 to 8, in which the process for
forming the starting alumina comprises the following steps:
a starting with an alumina originating from rapid dehydration of
- hydrargillite;
by rehydrzﬁng the starting alumina;
cy mixing the rehydrated alumina in the presence of an emulsion of at
least one hydrocarbon in water;
d; extruding fhe alumina-based paste obtained from step c);
e; drying ané calcmmg the extrudates;
fi carrying out a hydrothermal acid treatment in a confined
* atmosphere on the extrudates from step ¢;;
g drymg and calcxmng the extrudates from step fj.
10. Use according to any one of claims 1 to 9, in which the process for
forming the starting alumina comprises the following steps:
ay starting from a étarting alumina originating from rapid dehydration of
hydrargillite; |
b, forming the alumina into beads in the presence of a poréforxq_i__gg agent;

[




9. Use according to any one of clains 1 to 8, in which the process for
4ormng the starting alum na conprises the foll ow ng steps: alerr]
,Ts]tarti ng with an alumna originating fromrapid dehydration of

ydrargillite; b[err] rehydrating the starting al um na;

elerr] m xi ng the rehydrated al unmind?in the presence of an emul sion of
at | east one hydrocarbon in water; dlerr] extrudi ng he

al um na- based paste obtained fromstep c[err]; e[err] dryi ng and
cal ci ni ng t he Sext r #geing ¢he alumina beafd§ ebtained; carryi ng out a hydr ot her nal
acid treatnent_in a confined at nosphere on the extrudates from step
e[err]; d; [ amixing the heqdsrfipm stépcatadhtiing paste which isiextmgded;r om st ep
flerr]. 10. Use according to any one of claims 1 to 9, in which the
process for € and galeining the extrudatesiabtained; conpri ses the fol | ow ng
steps: a[err] start’i.ngfro startjng, alum na originating fromrapid
dehydration ofz  carryingout a hydrothermal acid weatment ing ganfiged atmasphere am thent o

beads in the presence of a pore-form ng agent; _

27 clerr] ageieﬁﬁ“&ﬁ%’ taned fogesteR e bt ai ned;  dferr] m xi ng thé
beads fromstep c2 tqQ obtain a.paste which js extruded; e[err] drying
and cal ci ni ng®he éﬂf‘?&ﬂ%&é@c‘b‘[’}fg&iﬁm‘ﬁ@r om stepdznr r yi ng out a

hydr ot her nal i d eat-ne in a confi atnpsphere on_ the _

ext r udat es ob?1 i nedSFr5HP 30y %Feé}fﬁa‘msngrt?i HE, ‘&n’t‘,fh{?gl@F ProRgsY fer

extudates fromstep f2. 11 . . Use according to any one .of clainms 1 to 10,
in which the proce the starting §°‘PPF¥%§%§%H§"%3W%a conprises the

foll ow ng steps: starting froma.starting alunng,.originatjng
fromrapid de%§/dr a?%gtﬁ{%from a W&% PRemat g Trom rapid ‘dehydration o
hydrargillite;
b; rehydrating the starting alumina;

3 mixing the rehydrated alumina with a pseudo-boehmite gel, said gel being
present in an amount in the range 1% to 30% by weight with respect to the

- rehydrated alumina and the gel;

d; extruding the alumina-based paste obtained from step c;;

3 drying and caicining the extrudates obtained;

f; carrying out a hydrothermal acid treatment in 2 confined atmosphere on the
extrudates obtairted from step &s;

g  optionally drying, then calcining the extrudates from step f;.

12, Use according to any one of claims 1 to 11, in which the hydrocarbon feed
includes vanadium énd/or nickel and/or iron ;nd/or sodium and/or

*titanium and/or silica and/or copper. '

13.  Use according to any one of claims 1 to 12, in which the hydrocarbon feed
includes sulphur and/or nitrogen and/or oxygen.

14. . Use according to any one of claims 1 to 13, in which the hydrotreatment
process is carried out at a temperature of 320°C to about 450°C, at a paftial

preséure of hydrogen of about 3 MPa to about 30 MPa, at a space velocity
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Q{err] rehydrating the starting alumna; c[err] m xi ng the rehydrated
alumna with a pseudo-boehnmte gel, said gel being present in an
amount in the range 1% to 30% by weight with respect to the

rﬂ-ehydr ated alum na and the gel; d[er rJ{ extrudi ng the al um na-based
paste obtained fromstep c[err]; e[er4§ drying and cal cining the
gktrudates obtained; f[err] carrying out a hydrothermal acid treatnent
in a confined atnos t.he extrudat es obtained fromstep e3;
glerr] opti onal | 3’?%?’38/‘.‘{;@1 *Pﬁéﬂ%wemeﬁ@ftfm Port valusat @ cataly®t HéChour

flerr]. 12. Use aeLatid] any. one of clajns 1 to 11, in which the
hydr ocar bon feed hgi%%@%i}{ﬂ{m%’ﬂ%&%ﬂdhYdrbedrbmeedfbeingQﬂt}ﬁnd/ or
Use

sodi um and/ or i i d/o il ica and/or copper. _13.

according to any one Z??Q?WH?M%%?W%wﬁmmaMm&m f eed

i ncl udes sul phur and/or nitrogen and/or oxygen. -14. Use according to any
one of clains 1 to 13, in which the hydrotreatnent process is
carried out at a tenperature of 320[err]C to about 450[err]C, at a partial
pressure of hydrogen of about 3 MPa to about 30 MPa, at a space velocity

28 of about 0.1 to about 5 volunes of feed per volune of catalyst per

hour, the ratio of gaseous hydrogen over the liquid hydrocarbon feed being
in the range 200 to 5000 nornmal cubic netres per cubic netre

(NMerr]/nferr]).
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