HYDROCRACKI NG CATALYST COVPRI SI NG A ZEQOLI TE Y NOT GLOBALLY DEALUM NI ZED AN
ELEMENT OF GROUP VB, AND A PROMOTER ELEMENT CHOSEN FROM THE GROUP '
CONSI STI NG OF BORON, PHOSPHORUS AND SI LI CON The present invention relates
to a catal yst for hydrocracking hy dr odar bon feeds, the said catalyst
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use for hydro racki ng hydrocarbon feeds. such as petrol cuts
produced fron 'é?)’éIOPE‘ngF%Ii“anﬁbO%er FASTT EMSEHY FRSRe TP i2HiUR \éﬁdf Orrfé‘ﬁ'r‘?twgm c

and/ or par af figrup ceadRRUAIS .9 a0 saictdifesds @Rt doamalok yhe GRATY tisskinguisRbal S,
and/ or nltrog n, and/or oxygen, and/or sul phur. Hydrocracking of heavy
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from excess haayyil ealsis@fur leQWoMa ittgont bi Qmpemf\r@%b@%uw%hpm DaR@hd Nes,
jet fuels and Ilght gas oils can be produced, mh h the refiner requites in

order to adap® ‘Ki"§™ SPEULR thegsriedy %‘hé“ﬁ’é‘ﬁhﬁdhﬂsitl?%t%P‘éh 1s-Sorrsamyiel fgetnacki ng
processes al so allow production of a highly purified residue which can
constitute excellent bases for oils. In contrast to catalytic cracking, the
advant age of Ea?tfmsy'ttl”@emﬂdrdb@r%%ltﬂgr%s-wtsh@rtthmldmr«é odiosthe Istid r@glyst ]ul-BL tf uel s

and gas oils g usc\!%rrlé\cFQ‘?S%kﬂUﬁLdr&d 13f, ®e Ovhngefro-gnr% 9{?3(21 'ﬂ&lu@ urr?g has

an octane index much’lower than a ro uce rom cat ‘]yt Crac
cat al ysts usetbniym: dgydwnukaodﬂdomgamn:eara,iok ngfhihefie axbi’drmnmtrnn@ncajmpbyrme monﬂm n| ng
an acid functFQn P“ dro enat i nggf unction. The aci d uﬁ;tl onis carried

onaﬁw o tal t Xyge
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having a superfici aI aci d| ty such as hal ogenated (in partl cul ar
chlorinated of, J | uori na Qld} al um nas, conbi nations of oxides of boron and
vdrocrucking of hedvy petroleum cuts is a very important process in rafining with which,
al um ni um
starting from excess heavy feeds of low value, lighter fractions such as gasolines, jet fuels and
light gas oils can be produced. which the refiner requires in order to adapt his production to
the demand structure. Some hydrocracking processes also allow production of a highly
puritied residue which can constitute excellent bases for oils. In contrast to catalvtic cracking,
the advantage of catalvtic hydrocracking is that middle distiilates. jet fuels und gas oils of very
good quality are provided. The gasoline produced has an octare index much lower than that

produced from catalytic cracking.

The catalysts used in hydrocracking are all of the bifunctional type combining an acid function
and o hydrogenating function. The acid function is carried by supports of lurge surface area
(generally 150 to 800 m:.g"‘) having a superficial acidity. such as halogenated (in particular
chiorinated or tluorinated) aluminas, combinations of oxides of boron and aluminium,
amorphous silica-aluminas and clays. The hvdrogenating tunction is carried either Dy ore or
more metals of group VIII of the periodic clussification of the elements. such as iron. cobalt,
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anor phous silica-alum nas and clays. The hydrogenating function is carried
either by one or nore netals of group VIII of the periodic classification
of the elenents, such as iron, cobalt, nickel ruthenium rhodium

pal l adium osmum iridiumand platinum or by a conbination of at | east
one netal of group VI of the periodic ¢lassification, such as nol ybdenum
and tungsten, and at |east one netal of group VIII. The equilibrium between
the two acid and hydrogenating functions is the fundanental paranmeter which
regul ates uh@aacdnkVthdi)t ANdoGEVEGLiNd byricafe élpsiniaabal sk as AnoMdadauaCind
function and a strong hydrogenating function give catalysts of |ow activity
wor ki ng in“{j\éﬁ%’}‘é'l‘d%?ﬁdéﬁ“‘e‘l"é‘\%‘ﬁéﬂ’“?g%erature (greater than or equal to
390[err]C) and a |l ow hourly volune velocity (the HW, expressed in volune
of feed to be treated per unit volune of catalyst and per hour, is
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| evel s: erX|b|I|t at thelevel of the cat al ysts used, which |eads to a
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catal yst support. The conventional cat a[ys'fs of _catal ytic hydrocracking are

in the greattiyeuohiveyesraers Qiscibfticnsariige duiillesugpores! f%rut%wtatée a¥dsbhous
silica-al Unm%m&‘eroe%éme'oﬁ 2 J&]&%E‘chéxﬁ&%& 8f fe me‘f‘or@%%ﬁwnﬁé NHapised to

produce mddle distillates of ‘very good quality, and also, elT acidity
is very weaklivinistlediageslatigsopg t he supports of little acidi ty is found the
fam |y of anorphous silica-alum nas. Many catal ysts on the hydrocracking
mar ket are based on silica-alumna conbined either with a netal of group
VI or, prefiethabbe, ofithe the wantiestt & mmohmmrcaamm mhpbiﬂenﬁscvim vidvas f eed to
be treated exceed 0. 5% omhi nati o als of
groups VIB ‘é‘i‘% gﬁ jplicy %HE%&"*’s?/s‘BeeﬁEﬂﬁ‘a\‘}gga“ l?)‘é‘r‘ﬁ"% ﬁ‘éc‘f‘e}{?l %ds 'R % ddl e
di stil | at esyresfadaddherhgnQelug tie kLR doidk®. A parameter x\chh is easy to control is the

acidity of the catalvst support.

The conventional catalvsts of catalvtic hydrocracking are in the great majority made up of
weakiy ucid supports. such as amorpheus silica-zluminas, for example. These systems are
more particularly used to produce middle distillates of very good quality, and also. if their

acidity is very weak. oil buses.

Among the supports of little acidity is found the family of amorphous silica-aluminas. Many
catualysts on the hydrocracking market are based on silicu-alumina combined either with a
metal of group VI or. preferably. if the contents of heteroatomic poisons in the feed to be
treated exceed 0.3 by weight. 2 combination of sulphides of metals of groups VIB and VIIL
These systems have a very good selectivity in middle distillates, and the products formed are
of good quality. The less acid catalysts among these can also produce lubricant buses. The
disudvuntage of ull these catalytic svstems bused on an amorphous support 1S, as has been said.

their low activity.



of good quality. The less acid catal ysts anong these can al so produce

| ubricant bases. The di sadvantage of all these catal ytic systens based on
an anor phous support is, as has been said. their low activity. On the

ot her hand, sinple sul phides of elenments of group VB have been described as
constituents of catalysts for hydrorefisning hydrocarbon feeds, such as, for
exanpl e, niobiumtrisul phide in the patent US-A-5.294.333. M xtures of

si npl e sul phides conprising at | east one elenment of group VB and an el enent
of group VI® Hevahal sod.beeplc tselphidd @selo@nst oft greut &/ Bohavealteah yisicsbddoss
hydroreflnln dro e des 1,as.. far t he tent US-A-
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periodic classification of the elenments, such as tantal um ni obi um and

vanadi um pt2PeRPABl e aiteBildm -da-P¥ast one zeolite Y not globally

deal um ni zed and with a unit cell paranmeter (or crystalline paraneter)
greater than 2,43S nm preferably greater than 2,442 nm and very

pref erabl y Rpsemthevotkheuried ops By rihq *aﬂidana OQIZGDWS SidOm’ e 2CBve Invdtdgenaofig | ess

than 8, pr eéhgg ?Qﬁ!dysu %vltlhg‘rt]i%e dlb\.b\t&‘h o t?l s?rtg %{Qc?a%%nc tr;'a}ﬂocafboand at | east

one pronote enent’ chose ‘consi b t‘;hosphor us
and sil i concomprisifihe leat ahqsrt\oraﬂosooopxtarl@malsdaylz@bmeraﬁem@txs hﬁmt swomes el enent
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Cungsten,  pHapBh bt S8 Stshiraotsr Ty bh s RO A o G Pt et

nol ybdenum asopithieRahibyiud Rng b &ning. QE(e@bl@ld\lbeH bt lei:klahe te&hﬁeo*( &acycla@nel enment
chosen fromthe group consisting of: Fe. Ru. , Ir, Ni, Pd and Pt,
preferably f$ORINZEHHR] tvith hl”E‘ké’I” PORMPLGE ‘I’?éﬁ?"ﬂhli‘”ea‘i‘l‘ﬂ”"(ﬁf’ff)l 45?1%5rlt§fmaribélné’rrent of

group VIIA pRrabRrabky thdnUoringn, 1A eers Jteik-AAl &kust mhas 18 AMdiRc aekd ng
activity V\/mch i S greater than that of catalyfic fornulations based on an

el ement of §FBUHCA BUMF tebs @re3 IARSWRAPLY lesinnemes prehoprelarbly \ephdue dt atdyst of
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silicon....

The catalyst also optionally comprises at least one element of group VIB of the said
classification. such as chromium. molybdenum and tungsten. preferably molybdenum or
tungsten, and more preferably molybdenum. optionally an elemert of group VIIL. that is to say
an element chosen from the group consisting of: Fe. Ru. Os. Co. Rh, Ir, Ni. Pd and Pt,
preferably iron. cobalt. nickel or ruthenium. and optionally an element of group VIIA.

preferably fluorine.

The said catalyst has a hvdrocracking activity which is greater than that of catalvtic

formulations bused on an element of group VIB which are known from the prior art.
group p

The catalyst of the present invention generully comprises, in % by weight with respect to the
total weight of the catalyst:

- 0.1t0 99.8%. preterubly 0.1 to 90¢%. more preferubly 0.1 to 30%, and very preferably 0.1 to
70% of at leust one zeolite Y not globully desluminized and having a unit cell purumeter which

is greater thun 2,438 nm. preferably greater thun 2.442 nm. and verv preferably greater than



total weight of the catalyst: - 0.1 to 99.8%preferably 0.1 to 90% nore
preferably 0.1 to 80% and very preferably 0.1 to 70% of at | east one
zeolite Y not globully dealum nized and having a unit cell paraneter which
is greater than 2.43S nm preferably greater than 2,442 nm and very
preferably greater than 4 2,455 nm +and a gl obal Si O2/ Al 203 rati o of

| ess than 8, preferably less than 7.5, very preferably less than 7. - 0.1
to 60% pre7f erably 0.1 to 50% and nore preferably-0.1 to 40%of at |east
one el ement>PRo¥er*r b #logH oUB-"¥B03 ru, ¢f gb‘ 4993 Frdsraiulsy theint 0989 of  at

| east one aEAMIPUSs dn Poorly crystallized porous mneral matrix of the
oxide type, - 0.1 to 20% preferably 0.1 to 15% and nore preferably 0.1 to
10% of at |-dakio B Pfﬂf"(ﬁ%\t‘g# e} (Svend merraseirrably Brhte HE%dY dLissE BRfstiyithg of
bor on, phoso_ngqr‘%mae@gl_ps&g'i con, excluding the silicon optionally _conF ai ned
inthe zeolite, it being possible for the catalyst also to conprise: - 0 to
60% pr ef er-abl yo 89%. prefe®dYgl @rid?nefrae lgastefme pabippo@. o poorlvOYstdlizedipofosast one
el enent cho Sdromt el nts of group VIB and group VIII, and - 0 to
20% pref er@@?ryﬂ ‘gix?rgﬁi%%%q)g’ﬁd nore preferably 0.1 to 10% of at |east one
el ement choskhtof J0GMmpeptarabdy O/1 1oA,5% nef @sraBleferfdiu®dr tonB% bifut lebstioge poesent , t he
pronoter el ement silicon e_‘s i n anor houi? formand | oc t,(lad chi fdl_ n the
matrix. TheS SIBHEIPY BP™ GRoUBURE SRIMS % P9rogt PRPFRIRF WY 163" £H$tEF yst of

t he presentsilidon eptidn@ly GAlinkEin ey entirely or partly in the nmetallic
and/ or oxide and/or sul phide form The catalysts according to the invention
can be prephPeE wsiInier Y ARARTPEt he man skilled in the art. A

preferred proesss:fQtithg onr@ParahioRo@fprdidtshl¢ 8l ab U84 ARGERIMIADeIERert he
present invention conpriSes the follow ng stages: a) a solid called the

precursor cEWpNiEAMe alemensneteraund/IB otd sowen(llcendpounds is dried and wei ghed:
at | east ongg @E(ﬁ%%prct@?ablly%aistto @8e a%c?%h#etp(?eféaa)?b.lnge%lJf¥1t gg&'o”é@l@&\é@d’

optionally at
chosen from group VIIA. preferably fluorine.

[f it is present, the promoter element silicon is in amorphous form and located chiefly on the
matrix. The elements of group VB. VIB and of group VII of the catalyst of the present

invention can be present entirely or partly in the metallic and/or oxide and/or sulphide form.

The catalysis according to the invention can be prepuared by any methods known to the man

skilled in the art.

A preferred process for the preparation of the catalyst according to the present invention
comprises the following stages:

2) a solid called the precursor comprising at least the foilowing compounds is dried and
weighed: at least one matrix. at least one zeolite Y not globally dealuminized. optionally at
least one promoter element chosen from the group consisting of boron. phosphorus and
silicon. optionally at least one element chosen from the elements of group VIB and group
VUI, and optionally at least one element of group VIIA, the entire mixture preferably being

shaped,

D) the dry solid obtuined in stage a) is calcined at a4 temperature of at least 150°C. preferabiy at

least 430°C,



| east one pronoter el ement chosen fromthe group consisting of boron.
phosphorus and silicon, optionally at |east one el enent chosen fromthe

el enents of group VIB and group VIII, and optionally at |east one el enent
of group VITA, the entire mxture preferably being shaped. b) the dry solid
obtained in stage a) is calcined at a genperature of at |east 150[err]C
preferably at |east 450[err]C 5 c¢) the precursor solid defined in stage
b) is inpregnated with a solution conprising at |east one el enment of group
VB, pr ef er &lohg/Pracuster satid defjned h@f%bbi impesighated with efofutiop carprakiag iirleaal ahanp
atnDspheree@%mgoggggpvgtyfgd ngEMeen 10 and 120[err]C e) the noist solid

obt ai ned i n stage drired at a tenperature of between 60 and 150C. f)
the solid dried in stage e) |s calcined in dry air at a tenperature of at

| east 150][ efer abl | east apout, 250[ e solid obtalned at
the end of %Kal[]hle %é)ﬁbp ¥1 is fR o 5@ :,Lams n Ak ae iy ﬁpigrc dey temée%t ?betwe% | ﬂlgt one

sol ution cdmvCLS|ng all or sone of at Ieast one el enent chosen fromthe
el enents of group VIB and group VIII, optionally at |east one pronoter
el ement chosen from the group consisting of boron, phosphorus and silicon,

and opti ona hy mdtst JoBASbraiAEEIn Sl I BN driefl 2@t rMirk A beldi@n B0 eRArsatd on of the
precursor of stage a) above can be carried out by any of the conventional
nmet hods of the man skilled in the art. According to a preferred preparation

process, t f‘rﬁthPE&‘al&Fxéd)m sluSe %h; @.-J'lc'ﬂﬁﬁj in 51} ﬁﬁ'angmﬁetmtur@%§3[ Q&S 0RL, }e%%rd%ﬂd at
| east one non- dealum ni Zzed zeolite and t hen shaping, dryin

cal ci ni ng tshisasrpbouu?¥’CThe pronoter el enent or el enents chosen fronlthe
group consi sting of boron, phosphorus and silicon and that or those chosen
fromthe el enents of groups VIB, VIII and/or fromthe el enents of group
VI1A are thén Sbl'mitcrbodudedthbywcmfynnngtem@@tn@n@m 3 gurt trempeenasddidylaedast pnet he art
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VIB and group VIIL. optionally at least one promoter element chosen from the group

consisting of boron. phosphorus ard silicon, and optionally at least one element of group
VIIA.

The preparation of the precursor of stuge a) above can be carried out by any of the
conventional methods of the man skilled in the art. According to. a preferred preparation
process. the precursor is obtained by ruxing at least one matrix and at least one non-
dealuminized zeolite Y and then shaping, drving and calcining the mixture. The promoter
element or elements chosen from the group consisting of boron, phosphorus and silicon and
that or those chosen from the clements of groups VIB. VIII and/or from the elements of group
VIIA are then introduced by anv method known to the man skilled in the art at any one of
stages a) to e). before or after the shaping and before or after the calcination of the said

mixtura.

The shaping can be curried out, for example, by extrusion. by pelletizing, by the oil-drop
method. by rotury plate granulation or by any other method well-known to the man skilled in
the art. At least one calcination can be carried out after any one of the preparation stages, and
it 1s usually carried ourt in air at a temperature of at least 130°C. preterubly ut least 360°C.
The product obtained ut the end of stage a) and/or of stage &) und/or optionally after

introduction of the eiement or elements chosen from the elements of groups VIB. VIIL. und/or



The shaping can be carried out, for exanple, by extrusion, by pelletizing,
by the oil-drop nethod, by rotary plate granulation or by any other nethod
wel | -known to the man skilled in the art. At |east one calcination can be
carried out after any one of the preparation stages, and it is usually
carried out in air at a tenperature of,at | east 150[err]C, preferably at

| east 300[err]C. The product obtained at the end of stage a) and/or of
stage e) and/or optionally after introduction of t-he el enent or el enents
chosen frofrPmitee pspoerentlenanfs of fhogpsip VPBIsting ¢f|borognghbsghorus afd gifpor.lved for onot er

el ements of_.th congi sti f ron, ..n -sillgon, and /or
fromthe e%gheﬁ%gﬁ% Rargh%o%%ﬁﬁgfg ¥ﬁ§58$h°sgﬁﬁgﬁgﬁgﬁ?§p§g]E#%@ﬁd?ﬁ air,
usual | y at tenpeempesiat lmug 160°Caprefeadiytat 5O [2609C] @orepprettmblalbbtyeat abowaisSn
250[err] C, {gogﬁgferably bet ween about 350 and 1,000[err]C. The
hydrogenatfﬁg'(?e nt can be introduced at any stage of the preparation,
preferably during m xing, or very preferably after shaping. The shaping is
foll owed by a cal cination and t he hydrogenating el ement is introduced

bef ore or é-ih'f Sydrpgrnaling IR F4noRF. iIntrpgyeed pt Y owige of B BRIt PBK™ Bl ds by a
cal ci nat i oRuadg BixkheREERPMIG N afed ShabiRg. OORY BhgidCs (IS eOby 4 Bkitief aar ed

met hods in the present invention conBszes kneadi ng at | east one zeolite in
a noi st al G herageruing elegenids iptRdiced beprg arHERT PEsESICg it he Ipals fBest Higs
obt ai ned t [ L .extr kb ' n 0.4
and 4 T B e e et e O B e ey par t

(i n the cagethofipin teexpresphtenvenfoncomprispaitneasimg akasoricdeslitofn aypistlakinof ggr oups
VIB and VI IJ). I otal at the time j the i _that is
to say of é%giog‘%sﬁ'&éisednﬁérﬁ% pdbé‘ggtﬁlﬁﬁ {%?‘%gg Sizsggﬁlg(% Q’QV%F‘V‘H‘]%“’??% 5‘%@ ‘l%‘ne oxi de
gel chosen ag adienemmivof bexweehD.1cad + loen. | Tre hedtogzedinb yunoten con theo beiniraduceix change

operations on.the calcined support comprising at |east one zeolite

di sper sed ioﬂneﬁ‘ PHEHR fRe G- tr‘?ﬁf{‘)‘FQ{e AR PRGNS PHigFs @dﬁfﬂﬁ ‘gn’éo“@b P ng the

precursor sedl Sr@f ke FRtiaheSofGHOSMNR, ofithe 3RS CthRek AR Gart & Gr@sPon¥ldoh- 1t can
be introduced by one or nore inpregnation operations on_the shaped and

cal ci ned sUPPUFPIIZER 1991 S AT B BF TWKE IpCBRER 0Ps MBTINt HeFapRs Biedust net al s

of groups Myl dne(dcMmtaridd exhke Gphalchs amhen&ma)su%gont RgnpRERL W 8RF 3ndf the
oxi des of netals of group VIB (in particular nolybdenum or tungsten) have
been i nt r ockgetel disesk 6 &rpatedst ane mpax.tvidehefid wifelitie i gowprisingahespipmeset saltFi nal |y,
it can be | &tt!’x@ﬁmkl&@%?%nﬂpﬁneé%rt%eiE'RE % 'g!EH%%QH.atIE O} 5eORESAELORNSorR e trfbFe
cal cined support conprising at |&ast onhe non-

impregnation operations on the shaped and calcined support with a solution of the precursors

of the oxides of metals of groups VIII (in particular cobalt and nickel) if the precursors of the

oxides of metals of group VIB (in particular molybdenum or tungsten) have been introduced

beforehand at the time of kneading of the support. Finally, it can be introduced by one or

more impregnation operations on the calcined support comprising al least one non-

dealuminized zeolite Y und at least one matrix with solutions comprising the precursors of the

oxides of metals of groups VIB and/or VIII. the precursors of the oxides of metals of group

VIII preferably being introduced after those of group VIB or at the same time as the latter.

Another preterred preparation process comprises introducing at leust one ¢lement of group
VB and at least one element chosen tfrom the elements of group VIII and group VIB into a
mixture of at leust one matrix with at least one non-deualuminized zeolite Y, before or ufter

shaping und before or after culcinution of the said mixture.



deal um ni zed zeolite Y and at | east one matrix with solutions conprising
the precursors of the oxides of netals of groups VIB and/or VIII. the
precursors of the oxides of metals of group VIII preferably being

i ntroduced after those of group VIB or at the sane tine as the latter.
Anot her preferred preparati on process gonprises introducing at |east one
el ement of group VB and at | east one el enent chosen fromthe el enents of
group VIIl and group VIBinto a mxture of at |least one matrix with at

| east one Hsferabbalhenduppored improgriated Weh doefdorass gelutgit eFhesimarserigomati theef ore or
after cal ci, i he sai d m xture. 7 _ I . t 1s

i npr egnat e(?l&.b%lgétL %%éﬁgrﬁéﬂg%ﬁ%d Osuéﬁ]hﬁlg‘ﬁ& R ‘ﬁg{eggﬁé@%‘ﬁ“’%wf h@%ﬁ%%&t i's
pr ef er abl y meanskileéch teitartbyhe noprgnetin caeboessed opliregsiagle engemeitthodoivimnl - known
to the man _snlgil,l gdli[n fhe art.. 0'I'het iﬂﬁ e ?ation can be carried out in a
single stad@ et L ESIPIFTDARBHIR TSR 5" t he el ements making up the
final catal yst. Boron and/or phosphorus and/or silicon and optionally the

el ement chgsen fromgroup VII A of haljde ions, preferably fluorinpe. can be
i ntroduced Oﬁ"t"oanfygép‘goé?’é’l"‘ifs"t“d@i siiFQp P@J%P“gf“gléé@ PP iPat %PF%RﬁBy any

t echni que kpawae tods, tfaer BB 186, |c@&lbd RiréddedBifdo- thfeafiBlshQ daMblls GRgdsSofReef erred
according to the invention conprises depositing, for exanple by

i mpr egnat i PFEPYRER Jrghiseirriaus keqyerie themag sl #€dfosen. for exanpl e the
boron-silicon pair, on the calcined or non-cal cined. preferably cal cined.

precursor. For this, an aqueous solution of at |east one boron salt, such
as anmmoni um aeted ahieh srorderad niaerdigzentieboyeatian, comgriyse depasiert. far campld kal i ne

di int 8 L L a0 i ..S0-cal | ed
im; 't‘ﬁren :ij 1S§r§$£élﬁ§£ﬁ%\‘f%€rﬁ%@%%§n%&%’? el@%éq‘?@‘&ﬁg&n?ﬂfﬁgﬁg%?H%‘Sr%ﬂ%b .lilrls(?neca €

he "por € volune o recursor Ts dwith
t he sol uti ahe ciuired ios norgednined.pretersbly enlained doreuutsor. | Fortiie ac ageeowheiueios bl i con,

for exanpl ed[li,s degosi ted a, sol ution @E a silicon cor[E%und of the silicone
type. for exanpl®8s SUPT Plp el Sy moRH GRY3E O FBRCB™ BIFBR™5nd KT ESh can
al so be carmiwadimRuUiiedRin T tHe RLEUS bihythSbdhtherdk@ie 16XMTRbRgnafioR @b-Ullle® M the

conpri sing boron salt and a silicon conpound of the silicone type. Thus,
for exanpl 5% Pt He' gl &e\gees @l e e BFFEE 1 gileg vaidly the YIHUQSY cqnipasing

ni ckel - mol yhdenwnrarkednsie S URRRI hdwRie @liddl PR cfihiZ @0debb e RASRAL b0 t he
group consi sting of non-deal um ni zed zeolites Y, it is possible to

i npregnat e 108 CyRROE LS &iche sicot? wiselongid@eldsViddE utfon of armmoni um

The deposition of boron and silicon can also be carried out simultanreously using, for example.
a solution comprising a boron salt and a silicon compound of the silicone type. Thus, for
example. m the case where the precursor is a catalyst of the nickel-molybdenum type
supported on alumina and zeolite chosen from the group consisting of non-dealuminized
zeolites Y, it is possible to impregnate this precursor with the aqueous solution of ammonium
diborate and silicone Rhodorsil ELP from the company Rhdne Poulenc, to carry out a drying,
for example at 80°C, and then to impregnate with a solution of ummonium fluoride. to carry
out a drving, for example at 80°C. and to carry out a calcination, for example and preferably in
air in a flow-through bed. for example at 500°C for 4 hours. The slement of group VB is then

deposited by any method known to the man skilled in the art.

The promoter element chosen from the group formed by boron. phosphorus and silicon and
the element chosen from the hulogens of group VIIA can also be introduced by one or more

impregnation operations, for example with excess solution, on the calcined precursor.



di borate and silicone Rhodorsil EIP fromthe conpany Rhone Poul enc, to
carry out a drying, for exanple at 80[err]C, and then to inpregnate with a
solution of amonium fluoride, to carry out a drying, for exanple at
80[err]C, and to carry out a calcination, for exanple and preferably in air
in a flowthrough bed, for exanple at 500[err]C for 4 hours. The el enent of
group VB is then deposited by any nethod known to the man skilled in the
art. The pronoter el enent chosen fromthe group fornmed by boron, phosphorus
and silicon and the el ement chosen fromthe hal ogens of group VIIA can al so
be introdu b r r e ' Lth
oy cess sol ﬁﬁ?‘gn&ér g@dﬁ'ltpﬁe l[(r}gpgalbfrt])e 6§ gr%%%ocrh?%?&é% Ol fni ‘R&ue‘c‘s‘&% utlono i
possi bl e tmmnmrxag@bgtrmhrhﬁarpﬂema%odorw&uﬁ fieoim taqcmmmy Rhﬁnuthdencocfo Larm"yrmni um

di borate and/ or ,silicone omthe c any, Rhone Poul enc,
carry out a’tryfMge *POF“&QREHJ’S%Q%H“E@F&‘P]f&PFC H ‘t"n'gﬁ g‘&“?rhﬁrr é‘@rﬁ%ﬁ‘%"wth a
sol[ uti i)n of fuaamt@nd eumyfoutodryide, torlte@arﬁ;adr msommncaodﬁrw m a cilagaz@x &?ﬂ\&gﬁﬁé
80[err]C, and tao carry outacacnat| r e and prefera inair
in a flowtﬁgﬁuﬁﬂdﬁéﬂ wiry, ‘r‘ﬂ‘ékéﬂﬁﬂh r‘?SGG’["é’?‘?T ‘?)g%‘ér‘?ﬂﬁ‘ﬁﬁrs Lheplmedcbnent of
group VB i sgblienB tepdsdeb@tdedty @0hei¥Bd R nkH@¥mhah ileien @s.skill ed in the
art. Qther 1 npregnation sequences can be used to obtain the catal yst of the
present invention. For exanple, it is possible to inpregnate the precursor
with a sol Ublh@ﬂnﬁ%ﬂﬂoﬁké&gﬂfemﬁmﬁ’ge &spt?for%gmﬂce&m@smtp?eséxﬁ1nv€nno§' , todry
it and calcine it, hen to inpregnate the solid obtained wth the

sol ution conprising another pronoter elenment, and to dry it and calcine it.
It is also i p " ri sing
two of the gn?rge% @ 1€ IE gom quq'ﬁ% _tri:gt 3 Che Jr§:¢}‘l5§\8lrc%a clélltl}#_]ogf c?rQl,Lrlrgr{ d)q%%P{Tp

I mpr egnat e ph@omh'BMe@b(tBaPr&d woMdrt b at\d‘lﬁxlcmamutndohtnc@me@mngweanm\’ﬂ:ermepr ormt er
el enent 0 [h){h L and to carr ~Qut_ a [fi r]al calqcl tion 1;1

group VB |s thelt 886%%?%“5’85‘53/3 HY' rRPRGT KW § The a?rda%dcérlfl R the
art. The cabedsiprtio Riprédhare fe@seisori withanbuGdh daprsmpoios me@fbrﬁir@rmmeq[( met al )
of group VI, such as iron, cobalt, nickel, ruthenium rhodium palladium
osmoum irid 8 BranBIicRisnmit APDHY" tASMBTRERENINE SR GPBIIER VIt the sgiutonement

chosen from; Brhﬁ159\50M9th£r05r6§151up¥'e&5n9nto &@haina,co r&m:k%b @rﬁganrcultcdﬂﬁrbhumel S

preferably enployed. Conbinations ©of the following elenents are
advant ageousleenues equp VRiigker deppsitd vanﬁmeghb@émmfo the man skilled in the art.
cobal t - ni obi um nol ybdenum iron- ni obi um nol ybdenum

ni ckel - ni obi um tungsten, cobalt-ni obi umtungsten and iron-ni obi um
The catalyst of the present invention can comprise an element (metal) of group VIIL. such as

iron, cobalt, nickel. ruthenium. rhodium. palladium. osmium, iridium or platinum. Among the
glements of group VIII, an element chosen tfrom the group formed by iron. cobalt, nickel and
ruthenium is preferably emploved.  Combinations of the following elements are
advantageously used: nickel-niobium-molvbdenum. cobalt-niobium-molvbdenum. iren-
niobium-molybdenum, nickel-niobium-tungsten, cobalt-niobium-tungsten and iron-niobium-
tungsten, the preferred combinations being: nickel-niobium-molvbdenum and cobalt-niobium-
molvbdenum. [t is ulso possible to use combinations of tour elements. for exampie nickel-
cobult-niobium-molybdenum. Combinations comprising a noble metal, such as ruthenium-

niobium-molybdenum, or ruthenium-nickel-niobium-molvbdenum. can also be used.

[n the case where the elements are introduced in several impregnations with corresponding
precursor salts, a stuge of intermediate calcination of the cartalyst should generaily be carried
out ut a temperature of between 250 and 600°C. The impregnation with molybdenum can be

facilitated by addition of phosphoric acid into solutions of ammonium paramolybdute. which



tungsten, the preferred conbi nati ons bei ng: nickel -ni obi um nol ybdenum and
cobal t - ni obi um nol ybdenum 1t is also possible to use conbi nations of four
el enents. for exanpl e nickel- cobalt-niobiumnol ybdenum Conbi nati ons
conprising a noble netal, such as ruthenium niobium nol ybdenum or

r ut heni um ni ckel - ni obi um nol ybdenum can al so be used. In the case where
the el enments are introduced in several inpregnations with correspondi ng
precursor salts, a stage of intermedi ate cal cinati-on of the catal yst should
general | y Beo gebles igroguntionof ahtbmperlatduwn@fw*bért preenieP 89 canliticadjvey.r] C. The
i npregnati ey a osphoric
acid into s %ﬁ% ﬁ€9%$Pgﬁﬁgﬂ%§ﬁgH§$%%§% thﬁnqgm@QQhE@Ra sgegﬁables
introduction of phosphorus in a manner mhlch pronotes the catalytlc

?ﬁ;l \r/rIB.JI[’lySkﬂhher rgo(?\ OU\QQ {NOEJ.ILIﬁh(gF? :_Rlél 1H%t%%6ndd8thusepbt I a%géég;o%gnﬂom to
facilitat eclmbpmaddcixtaiaanm@f somxahs cf acbudn andacapt(btmadolngpommm benugpdabat e i nto
sol utions of g um o conmpounds e us g to inprove the
sol ubility "Ewavef 159 ‘l‘bt‘lﬁl’ é“dtrﬂ%l'[f[ é'ﬁ?fé%’ﬁ“%‘?ﬁ‘ 10 |”5bllij'?n“’elg 3SR ™Rnown t o
t he man skiskili@dn theafehe art. The sul phuri-zation can be carried out by any
nmet hod known to the man skilled in the art. The nethod preferred according
to the invention conprises heating the non-calcined catalyst in a stream of
a hydr ogen/1hy diieae s H kR ¥edgr 2l SiW; @nme[m @owh [E@MmaPfkilRd tH hd fgefydchydr ogen
sul phide mi xture, or also under pufe ‘hydrogen sul phide at a tenperature of
bet ween 150Melind mUOTesracTarding Foethe ragsition prepaneasrheZBQ taaepneolohed ¢aBst ganer al | y
n a flow Lheaug DRt el 200he MG L3R Y < RIR PR o0y RABKLY
crystallized porous ‘mreral rat FiEX 1n general conprises at Feast one
refract ory sekhde mxuramurphaod: pure pplyodey >Vdpfy®[®.|J|E¢FZ[Edltlfropmet\Td‘¢G [S@bet matri x
is usually en fr m t he el s i ca-al um na
or o mxt ur D05t SRR R S B B R B dfoudioat €l i o5 can

al so be chosen. Nhtrlces conpr|S|ng alumna in all these forns known to the
man skilled¥|n t arth for exaq% gamma-al um na, are Preferably used. The
sources of PHeS&! éﬁﬁ‘ﬂfp B Yrigupy E‘Wr%ﬁ"%‘&nﬂ‘ﬁ%’ah@éa‘é{‘r ENeRY PMRABHA t o t he

man ski | | ediedshodel@radiory o ¥i@in XEPRIuSor ROMNEydi IR e8 WHC 88 Qfd AR Uiy 1S
possible to use the oxides, such as

chosen from the group formed by alumina. sifica. silica-alumina or a mixture of at least two of

the abovementioned oxides. Aluminates can also be chosen. Matrices comprising alumina in

all these forms known to the man skilled in the art, for example gamma-alumina, are preferaply

used.

The sources of the element of group VB which can be used are well-known to the man skilled
in the art. For example, among the sources of niobium it is possible to use the oxides. such uas
diniobium pentoxide Nb:Os, niobic acid Nb:0:.H:O. niobium hydroxides and polyoxoniobates,
niobium alkoxides of the formula Nb(OR,);. where R, is an alkvl radical, niobium oxalate
NBO(HC:0:)s und ammonium niobate. Niobium oxalute or ammonium niobate is praferably

used.

The non-dealuminized zeolite Y is characterized by a unit cell parameter greater than 2.438
nm, preferably greater than 2.442 nm. and very preferably greater than 2.455 nm, and a global

SiO2/A1203 ratio of less than 8. preterably less than 7.5, very preferably less than 7



di ni obi um pentoxide Nb[err]Jerr], niobic acid No[err](err]Herr] O

ni obi um hydr oxi des and pol yoxoni obat es, ni obi um al koxi des of the formula
No(OR[err])[err], where R err] is an al kyl radical, niobium oxalate

NoQ(HC[ err]derr])[err] and amroni um ni obate. Ni obi um oxal ate or anmoni um
ni obate is preferably used. The non-deal um ni zed zeolite Y is characterized
by a unit cell paraneter greater than 2,438 nm preferably greater than
2.442 nm and very preferably greater than 2,455 nm and a gl obal

Si G2/ Al 2C3 peadritly, fzeblgs ¥ idiaobfly dRlubfrdedRhy alb®sSvidghad tollobing \tedpertips F er abl y
| ess than 7. 10 Preferably, a zeolite Y not globally delum nized and
al so havi ng‘“"ldhe follow ng properties is used: - a nolar Si Q2/Al 233 ratio of

the skel et an gheat GO2AANRTE L1E 0 OO BRlecdiDrdfer TRl QS SibbudofF KidX €10  Jralat i 0 and
| ess than about 21 [calculated according to the So-called

Fi cht ner - Schriingt kr theprabesae | delquiyrdcroganding Res theTapidied fflogune-§gmidan ], - a
content of alkgling (ﬂfértv?l. &4 ﬂcmg§84ijigllgbof | ess than 0.2% by wei ght,
o} ' at 1

determ ned on the zeolite cal cine , [err]C. - a specific surface
area, det er-nm heaepyoftatialiBETtnet Hod megised tesy tharhG A% dlyovsighy GStemfieadrop g, and
preferably grzeeﬁﬁ[grcal&pe n, 69 QE{ err]/g. The source of sul phur can be

el enent al sul phur, carbon di sul phi de, hydrogen sul phi de, sul phur

hydr ocar bons, a spadific astack aret. Hytbrmsnal phihd G E Tohereddh yleatelt sod gHoud0 My, aapt ans
and thi ophene_conpounds, thiols, polysul phides, such as, for exanple,

di tert-nonyl %STF{I‘BHXI%WEBE‘“%%O%@G 37 fromthe company ATOCHEM and petrol eum
cuts rich in sul phur, such as gasoline, kerosene and gas oil, by thensel ves
or in mxtures with one of the abovenenti oned sul phur conpounds. The
preferred sBErREOH sulghysi be emeaiplsuirhy; Qiop Aisgenids hrdreses gupidufyitte. The
preferred sgureeneds, RRASRNARLEVI sSipREd, NBRORS RIMRIh e ambdadd8 T nh REbRTRd . Dut
its salts and esters. such as ammoni um phosphates. are also suitable. The
phosphor us ®aROWESs. thiels opRiselghidgs ojucke ksa FRs|csamale diterengry} palvpIPEdHPKERT-&7 of
phosphori ¢ Mﬁma%@%ﬁh%@%&% AVl e‘froféQHBﬁwp% G QbR NLAPas Yol iR R hoseRUCH as
ammoni a, prinmary and secondary anmi nes, cyclic antnes, corpounds oF 't he

pyri di ne anehdgos sibby rhemseams bryin anauresoniproma dthe ibdvireenpynadahighur apipounds.

The preferred source of sulphur is carbon disulphide or hydrogen sulphide.

The preferred source of phosphorus is orthophosphoric acid H;PO., but its salts and esters.
such as ammonium phosphates. are also suitable. The phosphorus can be introduced, for
example. in the form of a mixture of phosphoric acid and a basic organic compound containing
nitrogen. such as ammonia. primary and secondary amines. cvclic amines, compounds of the

pvridine and quinoline family and compounds of the pyrrole family.

Numerous sources of silicon can be employed. It is thus possible to use ethyl orthosilicate
Si{OEL),, siloxanes. polysiloxanes. silicones. silicone emulsions and halide silicates. such as
ammonium fluorosilicate (NE.).SiF; or sodium fluorosilicate Na.SiF, Silicomolybdic acid
and its salts and silicotungstic acid and its salts can also advantageously be emploved. Silicon
cun be added. for example. by impregnation with ethyl silicate dissolved in a water/alcohol
mixture. Silicon can also be added. for exumple. by impregnation with a silicon compound of

the silicone type suspended in water.

The source of boron can be boric acid. preferably orthoboric ucid H;BO.. ammonium diborate

or pentaborute, boron oxice and boric esters. Boron can be introduced, for example, in the



Nuner ous sources of silicon can be enployed. It is thus possible to use
ethyl orthosilicate Si(OEt)[err], siloxanes. polysiloxanes, silicones,
silicone emul sions and halide silicates, such as anmmonium fluorosilicate
(NH err])[err]SiF[err], or sodiumfluorosilicate Na[err]SiF[err].
Silicomlybdic acid and its salts and gjlicotungstic acid and its salts can
al so advant ageously be enployed. Silicon can be added, for exanple, by

i npregnation with ethyl silicate dissolved in a water/al cohol m xture.
Silicon canfoah st hituadlefedric fuod, hedcaganlperoxidy ahd1Pb:Rig vadahio Rompduld aorgdidihgC ON
conpound of .the silicone type suspended in water. The source of boron can
be boric acr?"d?geﬁ’rsé‘ftbfsa‘lfi‘]'@?“ér PHBO PIOSCERAY Y BMEFY FK5HE APIFS: CARRWATLPhER bor at e
or pent abor gkigine Brq@mobne (ekailvand cditoufds @8 the pSrolBak@N  Batdn beh tenhrsader@ed, for
exanple, in_the formof a m xture of boric acid, hydrogen peroxide and a
basi ¢ or gani®tSCBRIBRYTEERLN PRI APicribigent WEEEHFo8d ™HHSni a. prinmary and
secondary amie\88rcesC GHdup VAT N&FentsCATIRQURES uRfl afeNRIRYELH i e F siGikiiRP! | ne
fam |y and conpounds of the pyrrole famly. Boron can be introduced, for
exanpl e, by!hfra&nEorerample dueride gpiorstcap b introcusedinithe farmpalt wdyodhershiel omitxt ur e.
The sour Cessuﬂg. gﬁegyglltyhljeébrﬂegqﬁph ulm%tﬁlp.'a np.l‘r‘:h c}#%ﬁ@rg’%@ c@ﬁééuﬁ&n%\g‘qe to t he
man skilled i n the art. For exanple, uori de ani ons Ttan be I ntroduced in

t he form of bhgrdnef thaetli s adiendzeopsly bsmgldh the. redFheswixgad bsreagtion ervrmrckher t h

al kali et a| : ni u r..an-organjc,c ound.. En the |atter case, the
salt is adv%%%‘%(ggegg‘ﬁ’g P@Jnngrhﬁgraﬂlfoﬁlgtaﬂ% R %SS‘PnLeE tie ’B?ﬁlrs%’gf:c“tolm(?ﬁmg%t ween

t he or gani cwoiolpmuibera@nidodidedsmfid waed, eucaas tnmddiun Suabsilipup OSHEIR, {ilkonse

hydr ol ysabl e ¢ u whi ch can Jiberate flugride ions {n water, such as
roni um 1 TEPGOTH Ghe & (RECE: FYLErE Safer it SRAMOOR Poit Bt Po
SiFlerr] oreaagieuny ihplkiafibtaihde Nab®krbitibl &F hidroflubhe dlduer bRgosan be

i ntroduced, for exanple, by inpregnation with an aqueous sol ution of
hydr of | uori du{i@ed or ammoni um fluoride. The sources of group VIB el enents
whi ch can be used are well-known to the man skilled in the art. For

exanpl e, anong the sources of nolybdenum and tungsten, it is possible to
use the oxi déssaurds hiygfpen )l Beeemansl Wiidi @n dndsed urgetli-moneiddeamd skilesiin sal t s,
in particul h ' L um Lum
opt arol ybdare any ARG any ey Bl oo MR WL TR ¥ B Bk fle BTIP R
phosphot ungstikes aad hdiraaidds,trimdvodic sed wegstisacids aodbeiy nits. ¢n goctictlaarhe ammonium
silicotungstic acid and their salts.  The oxides and the ammnium salts,
SUCh as ammnl:U?HCa as ammonium mol_x ate, ammonium nepcamol} date and ammonium tungstate,

phosphomolvbdic acid. phosphotungstic acid and their salts, silicomolybdic acid and

silicotungstic acid and their salts. The oxides and the ammonium salts. such as ammonium

molvbdate. ammonium heptamolybdate and ammonium tungstate, are preferably used.

The sources of group VIII elements which can be used are well-known to the mun skilled in
the art. For example, for the non-noble metals the nitrates, the sulphates, the phosphates. the
halides, for example chlorides. bromides and fluorides, the carboxyiates, for example acetates.
and carbonutes will be used. For the noble metals the halides, for example the chlorides, the
nitrates, the acids, such us chloroplatinic acid. and the oxychlorides, such as ammoniacal

ruthenium oxychloride, will be used.

The catalysts obtained by the present invention are shuped in the form of particles of ditferent
shape und dimensions. They ure in generul used in the form of extrudates which are cvlindrical
or polylobic, such us bilobic. trilobic or polylobic in struight or vwisted torm. but can also be

produced and empioyed in the form of crushed powder, tablets, rings. beads or coils. They



nol ybdat e, amoni um hept anol ybdat e and ammoni um tungstate, are preferably
used. The sources of group VIII elenents which can be used are well -known
to the man skilled in the art. For exanple, for the non-noble netals the
nitrates, the sul phates, the phosphates, the halides, for exanple

chl orides, brom des and fluorides, the,carboxylates, for exanple acetates.
and carbonates will be used. For the noble netals the halides, for exanple
the chlorides, the nitrates, the acids, such as chloroplatinic acid, and
the oxychl defedespecifigciurtaes ammwomtaeoad bryuxdmmqmtowy@gﬂnow the, BEF Imetivd used.
The cataly e ng.in Iy %hﬁm or m of
particles 3?%5{% ?Fgﬁﬁ? SFpg ?\arﬁdﬁgﬁnéoncswéﬁgs %egér(g?e In gté\ﬁg]rgjp ujts)ed in

t he form ofaneéxtouti6ft g, wposholume. msdsurediby maturpporpmm)thobqutwsu@hotag 2bi | obi c,

trilobic or_po bi o in stral ht or orm but can e produced
and enpl oyeaﬁ) dl’(yuftol FBan & ﬁlé%l dlso%[éor" Vhighrdt & mf)PonnéosddPtt)’érTéC) 3 Br coils.
They havelyaoggeci fi c surface ar ea, rreasured by adsorptl on of nitrogen by

t he BET net hod (Brunauer, Emett, Teller. J. Am Chem Soc., vol. 60,
309-316 (1938)) of between about 50 and about 600 nferr]/g, a pore vol une,

neasur ed byTHEAGIEY oBQIES biTek MiYesefinvBRlowae N uRd e hyBrodraiit &bgdioctod
cnferr]/g, and a pore size distribution which can be nononodal, binodal or

pol ymodal . (S SKCHPRPYIaMSHE a l belgeds ympIREEd s We BIFSS AS SRLITH: KEFBSES &% f or

hydr ocr acki gig, @Euu%’dx&%ﬁ@%@%pﬁeﬁ@%xd&@%c% REIU0 EHITIHE YistilS, J8RHS
enpl oyed in the process are gasolines, kerosenes, gas oils, vacuum gas

oi | s, at nospHidppe hewy fuglsesls. Vaeuh preding wess! oﬂatdnmlmﬁec# fegidefis of Flufeeilss,
vacuum di st L dsaf-88uiddSay zﬁegﬁll dr CREIL S&n grBSLSQE‘BﬁJ iﬂe[}%mxzﬂﬁe?d @0k S-

deasphal t ed resu‘]ues or cru ol | or| nating tfromthermal “or
catal ytic cmnmerfstemtomowetsaeslpmmqvtnmand mirxgeored optibhély nowaid. ai n

het er oat ons, such as sul phur, oxygen and nitrogen. and optionally netals.
The catal ysts thus obtai ned are advant ageously used for hydrocracki ng of,
in particul ﬁiﬂe,cahﬁ@t‘d}/hubyﬁtﬁl@&ﬁrrbﬁmar&hﬂe&usﬁlfusémter h\mpﬁrmﬁngacmmmdhlsd hdalrat es or
deasphai ted,_or hydr otrea ed resi dues or equival ent%%tage heav?/e uts

preferably ESFSAPERCUS Of BGEPe RUHE BV G¥iligRtoTgi2sS roSEAGh e “"‘P Re
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and nitrogeg, c-gﬂgap@ﬁzftr{gqgggmﬁ&% ERhtalnfhe US AL LY (PRI WRBA atbms). They generally

contain heteroatoms. such as sulphur and nitrogen. The nitrogen content is usually between |

and 5.000 ppm by weight and the sulphur content between 0.01 and 5% by weight.

The hydrocracking condiuons. such as temperature, pressure, hydrogen recycling level and
hourly volume velocity, can vary widely as a function of the nature of the feed. the quality of
the desired products and the installations available to the refiner. The temperature is in general
greater than 200°C, and preferably between 250°C and 480°C. The pressure is greater than
0.1 MPa, and preferably greater than | MPa. The amount of hydrogen is at least 50, and often
between 80 and 5.000 normal litres of hydrogen per litre of feed. The hourly volume velocity

is in general between 0.1 and 20 volumes of feed per volume of catalyst and per hour.

The catalysts of the present invention are preferably subjected to a sulphurization treatment to
convert at least a portion of the metallic species into sulphicde before they are brought into
contact with the feed to be treated. This activation treatment by sulphurization is well-known

to the man skilled in the art urd can be carried out by any method already described in the



and 5,000 ppm by wei ght and the sul phur content between 0.01 and 5% by

wei ght. The hydrocracking conditions. such as tenperature, pressure,
hydrogen recycling | evel and hourly volune velocity, can vary widely as a
function of the nature of the feed. the quality of the desired products and
the installations available to the refiner. The tenperature is in general
greater than 200[err]C, and preferably between 250[err] C and 480[err]C. The
pressure is greater than 0.1 MPa, and preferably greater than 1 MPa. The
anount of HYReEehrdn giu. thalsto sgOin tetddeeeaingreiciser e8gtuand 5, 000 nor mal
litres of hydrogen per litre of feed. The hourly volune velocity is in
general between 0.1 and 20 vol unes of feed per volune of catal yst and per
hour. The Cfatcarlvyﬁtosul(ﬁulphh@amre@emd thivbr"rﬁtinhkw“e‘ tor & mmmkyle¢0b}bected to a
sul phuri zat j; t, 1 0 he
speci es int o%g”ﬁte ﬁadeaqw [m e hédr'e' “ﬁ %RJR %‘;eé“glﬁ?ac?g[weetnq%ﬁ% feed to
be treat ed.S0THI. @retm:tbiy«/tatwaan 25(rmat6m§ﬁtmlgynemulnprﬂm thédugio bedi reacu@] dlonknown t o
the man skilled in the art and can be carried out by any nethod al ready
described in the literature, either in situ, that is to say in the

hydr ocr ackiTig cmaa@tarme Prese@iinSdntidh cofh aaammgmulslomalem@uwmuf hydadcrRRing8t hod
which is well-k {mwn to the man skilled in the art conprises heating in the

presence of YRy Bgefic i gistils hPc fighinparst ord Biehde Rl airogse Bhd"BD0[ err] C

preferably hetwgen 8okl 6AOMR M GiphicBtNesRhet thad of lep'wy thi-AUGH bed
reaction zone. The catal yst of the present invention can advantageously be

enpl oyed f oRUPRFAFOEGAERIALNYF l0np's of the vacuum distillate type highly
charged with sul phur and nitrogen, and nore particularly, for exanple, cuts
wi th a sul phur content greater than 0.1% by weight and a nitrogen content
greater thah 10ﬁr§ipnmbddhnealt for r gitiab iptrdi Tk, @iso patled atnthylmhdmcraabh@ nge al so

called gent| % r the.conversion, .l eve 50/ The
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general gr eatempemdnmn a¢neaxt|gradtedtmn238{uar pGIJ“Cppteﬂeelbatbhty ehemﬂﬁemd&ts@‘{cer r]c
and 480[err] C. and nor refera be n_350 err C and 450 err]C. _The
pressure isl”gr@?rérpéao?rﬁb%gﬁﬁf‘é‘r JBH%N“QEW\S/%Q THO PESHF e‘Fé’F“ée’df Y e, R g
preferably hepasmébarickd MPaPaMHie M efierahhin 1688, tm@prﬂefémWaess Thg 1anount
of hydrogen_is at least 100 normal litres of hydrogen per |litre of feed.

and pref er aBFy- 8% MRt 20y degen '8 306t H9reamal Pﬁf?5r°é§"4‘5?°eﬂyﬁfr b5t lg5eranfi tre of

feed. The hgufekypi ViRl Luik 24€LAES bYo Hosr'nE?lr RIS ARl REIMEER O dey. 2l AQurvol umes
of feed per volune of catalyst and

volume velocity is preferably between 0.13 and 10 volumes of feed per volume of catalyst and
per hour. Under these conditions. the catalvsts of the present invention have a better
conversion, hydrodesulphurization and hvdrodenitrogenation activity than  commerciai

catalysts.

In a second embodiment, the catalyst of the present invention can be emploved for partial
hydrocracking, advantageously under conditions of a moderate pressure of hydrogen, of cuts
for example of the vacuum distillate tvpe which are highly charged with sulphur and nitrogen
and have been hydrotreated beforehand. In this method of hyvdrocracking, the conversion level
is less thun 53%. I[n this case. the petroleum cut conversion process takes place in two stages.
the catalysts according to the invention being used in the second stage. The catalyst of the
first stage hus a hydrotreatment function and comprises a matrix preferably based on alumina.
and preferably does not comprise zeolite. and at least one metal having a hvdrogenating
furction. The said matrix is an amorphous or poorly crystallized porous mineral matrix of the

oxide tvpe. There may be mentioned by 'way of non-limiting example aluminas, silicas and



per hour. Under these conditions. the catalysts of the present invention
have a better conversion, hydrodesul phurization and hydrodenitrogenation
activity than commercial catalysts. In a second enbodi nent, the catalyst of
t he present invention can be enpl oyed for partial hydrocracking,

advant ageousl y under conditions of a npderate pressure of hydrogen, of cuts
for exanple of the vacuumdistillate type which are highly charged with

sul phur and nitrogen and have been hydrotreated beforehand. In this nethod
of hydrocr aiﬁktixlngnin;tsheklcmmmer ainamsol lewdbsehs Masss tcbaprisﬁﬁ%lunhiﬁn tnhdlisthes@ase. the
petroleun1? ﬁonversh nwﬁ&@cessltakes ﬁ#aﬁi in t st a the catal ysts
accor di ng 6"t A&Vt M"dh® &} B UERYC P ?ﬁ% A% M9 ECNWHéUEHP%Iyst of
the first ﬁragﬁndth’n\@nx’mahykdﬁxﬂl red hiRetteafmenCluh@idn andsue@NGIdt RS ofe MBI X
preferably based on alum na. and preferably does not conprise zeolite, and
at |east of&™ fr&q"éaouwa% FepPaY Ry acB ge Aiskst AR $oaHE i H‘:}H'C“'%e"‘ SHPRIER P 3 i s an

anor phous  ®hstRAO k! &rrr%{e‘iil%brlnf;ozﬁ&joMBMIWf&%R&%pI%&I?M&nM of dlfzsR%) £8 type.
There may be mentioned by way of non-l1imting exanple al um nas, SI i cas and

si i ca-al um I§as ore mehPhaeekconpaungl o grove KloGemexamppicpbuiteds mickeiof tieng
alumna in p@ddlctcrﬁﬁﬁa &{mhe ?ﬁ%"t s..Pl btemFedn%ﬂe &)lﬂllf‘ n@gmjalno %mﬂés of?hlégls
erab e ganma-

preferably used, nor e um nas um na.
The hydr ot roéatoltmbn’t/IH um‘ctfﬂbn prefebls Ltwte/derby agd 40 eebstweamne qmétnallre orfembtval

conpound ofy, feQPP a4 30 %\lfl(\:vgwﬁlst\rgll lge @ l°l?[ gtl,ocggar‘esged 1 op?r Btl r%é{aquF%A( ?t

conbi nat i on 0 ' east one-ne
exanpl e erIOyd:mdédBrmcmmdt mngxsmam)etmmdr a’ouﬂ BHS s pmerausmbalve«mrl Meindl 20ca@pound of

roup VII1 (for | e cobalt or. njicke of the periodic, classifjcation of
ORI O St AT A M L LR 1 Rt M

groups VI B pashhdfld koriént Péx@Fegealal Yheb@inv@aiica eindlptd&orubpevBiigh®,0.a0d nore
preferably between 7 and 30% by vvelght and the wei ht rati o, expressed in

oxi de of mEXGEIRIMEE 4F OS> Fr B AP bevieer Odf andeloSt bF Mgkt s3nd o'rYgr oup

VITE is pref@eadll YeReIVENank: A5 BNdeigl: ARG IRSmRAL!REA0hY Betywees 2 and
10. Furthernore, this catalyst can conprise phosphorus. The phosphorus

content, exreddebetasent K wercanmcAthoe b FoNHNSHE Hpteo B andethp wRpwe (P).

Plerr]q errd sk d o BE e LAR 1R 2 t< 15%: 0Le Py ef erably between 0.1
and 15% by v%gb tdsl%gn gve%%\;r)%neibgl%% et v(/%eeﬁp 5 Elr and 10% by wei ght. It

can al so conprise boron in a B/P ratio of preferabl y between 1.05 and 2

(atomc). t .% r{rgts?hloe (l:rP Uén%m ts.ll\c‘(.‘)bf 91.9;. ran t n? era?‘ure b ngp?'% anﬁ 4(65)‘)C preferably
between 360 and 430°C, a total pressure of at least 2 MPa. preferably at least 3 MPa, an
hourly volume velocity of between 0.1 and 3 volumes of feed per volume of catalyst and per
hour. preferably between 0.2 and 2 volumes of feed per volume of catalyst and per hour, and

with an amount of hydrogen of at least 100 normal litres per litre of feed, and preferably

between 260 and 3.000 normal litres per litre of feed.

For the conversion stage with the catalyst according to the invention (or second stage). the
temperatures are in general greater than or equal to 230°C. and often between 300°C and
480°C, and preferubly between 300 and 450°C. The pressure is in general at least 2 MPa. and
preferubly at least 3 MPa. The amount of hydrogen is at least 100 normal litres of hydrogen
per lire of feed, and preferably between 200 and 3.000 litres of hvdrogen per litre of feed.
The hourly volume velocity is preferably between 0.13 and 10 volumes of feed per volume of
cutaivst and per hour. Under these conditions. the catalvsts of the present invention hive o
better conversion. hvdrodesulphurization and hvdrodenitrogenation activity and a better

selectivity in middle distillates thun the commercial catalysts. The life of the catalysts is also



expressed as oxides, preferably being between 5 and 15% by wei ght. The
first stage in general takes place at a tenperature between 350 and
460[ err] C, preferably between 360 and 450[err]C, a total pressure of at
| east 2 MPa. preferably at |least 3 MPa,” an hourly volunme velocity of
between 0.1 and 5 volunes of feed per xplune of catal yst and per hour,
preferably between 0.2 and 2 vol unes of” feed per volune of catalyst and per
hour, and with an amount of hydrogen of at |east 1200 normal litres per
litre of fesgovaridarai:ebbhbitrdeinern 260 and 3,000 normal litres per litre
of feed. For the conversion stage with the catalyst according to the
invention (or second stage), the tenperatures are in general greater than
or equal tan23RfHerF redbediRid, At eupetyear gORherndkiioanehnd 80 [&ipldyéa rend
preferably between 300 and 450[err]C. The pressure is in general at |east 2
MPa. and privf@FEsiing wden dyaied Sydumign prRwreaiphtiHensol HKyatogérstissVBt Teast 100
normal |itres @l Q9CLaRBE. 4 the Gacfim ldRGEe ARE WRAIRTHS RRAY cRELESH, 200 and
3,000 litres of hydrogen per litre of feed. ThHe hourly volume velocity is
pref er abl y ®iphyiered n@rogs wd drakbegrohvdrassated beffereiingefn dis|hudrecradkingareiogst  and
per hour. Updef, LO6S %y-éi‘?@&h&ér%gu-ss@zhen%E BlsY ShS bl Lﬁec Pf!og@é?&%n QYN on
have a better conversion, *hydrodesul phurt zation and yaro eni trogenati on
activity andkea pinet irerwosetesttha/caalysi mecoddoldlte tiei istantibraberg dskdm thbveecoadnrer ci al
catalysts. The life of the catalysts is also 15 inproved in the range of
noder at e pr%%%ure. I n anot her enbodi nent, the catal yst of the present
i nvention can be enployed for hydrocracki ng under el evated hydrogen
pressure co?di;i ns, in general at least 5 MPa. The cuts treated are, for
exanpl e, of [EHANYEQ) M HFSHET Mg S 9rorFamR UACHQR andogRItFs & M eRIE AR
sul phur andoféd 6OGRMIMANEhNFYLR-BRaR: ByElRhE eadied JRehole B metad hhlieSa
hydr ocr acki ng nmet hod, the conversion l'evel is greater than 55% In this
case. the pBRFUEEURY AIEIRoNIErSIIH GRU 8 alse COBREE OpLRBHEn Pificy filicastuyes, t he
catayyst aceapibie, (ekdie ABKED hiaAln BELOG HSGflickibn ISPGRRd #hAAr. The
catalyst of the first stage has a hydrotreatnment function and corprises a
mat ri x pref éradrogenbagdtncgnn aleoywradady anladt preefalainlmetahotmpondel goupgVEkol i t e,
and at | east,qng fELAL ARG 3. YH09ENALEAGTUACk! BTk oFGubRicd AT X can
al so conpri Se or contain’si redTS111 ca-alumi na,

compound of group VIB (for example molybdenum or tungsten) and at least one metal or

metal compound of group VIII (for example cobait or nickel) of the periodic classification of
the elements can be used. The total concentration of oxides of metals of groups VIB and VIII
is preferably between 5 and 40% by weight. and more preferably between 7 and 30% by
weight, and the weight ratio. expressed in metallic oxide of metal (or metals) of group VIB to
metal (or metals) of group VIII is preferably between 1.25 and 20, and more preferably
between 2 and 10. Furthermore, this catalyst can optionally comprise phosphorus. The
phosphorus content. expressed as the concentration of diphosphorus pentoxide P.Os, will
preferably be at most 15%. more preferably between 0.1 and 15% bv weight, and very
preferably between 0.15 and 10% by weight. [t can also comprise boron in a B/P ratio of
preferably between 1.02 and 2 (atomic), the total contents of boron (B) and phosphorus (P),

expressed as oxides. being preferubly between 5 and 15% by weight.

The first stuge in general takes pluce ut a temperature between 350 and 460°C, preferably
between 360 and 430°C. a pressure of at least 2 MPa, preteraoly at least 3 MPa. an hourly
volume velocity of petween 0.1 and 5 volumes of feed per volume of catalyst and per hour.,

preferubly between 0.2 and 2 volumes of feed per volume of catalvst and per hour, and with an



boron oxi de, magnesia, zirconia. titanium oxide or a conbination of these
oxi des. The hydro- dehydrogenating function is ensured by at | east one
nmetal or netal conmpound of group VIIIl, such as nickel and cobalt in
particular. A conbination of at |east one netal or netal conpound of group
VIB (for exanpl e nol ybdenum or tungsten) and at | east one netal or netal
conpound of group VII1I (for exanple coalt or nickel) of the periodic
classification of the elenents can be used. The total concentration of

oxi des of netals of groups VIB and VIII is preferably between 5 and 40% by
wei ght, andmpiist ef pdedteer afbltjn%é@(memdlwtrandf tygezseroer Wse ghleed. andlprefemblwei ght
rati o, expk dy I ( I tals) of group VIBto
metal (or bgt%% Gb 6rmg‘)u H@Il Fﬁgb%h%ﬁ‘oe‘?%ghfrggﬁe{gemeen 1.25 and 20, and nore
preferably between 2 and 10 Further nore, this catal yst can optionally

conpri se pl’llgstl?mf%orlmjsers on sthge RHP% t.d RS acgor}éient jhaxrggrﬁss?% ﬁae?ont&hsgafgé)r 5 y be at

concentration 0 KospROr US pen OXI
nmost 15% W&)ﬁ;ﬁrapfrésf.ﬁe‘ atﬁeyerheteweema@orleqamdo 25PC, jenweigiit 30080 dndv £I0YC,
preferably b tvveen 15 @ d.10% It can al so conprise boron in a
B/P ratio df BF@f‘er"gb AYad v%é{‘rq J’ﬁ%zﬁﬁ%*ﬁ“(%?&ﬁ‘*&‘)’“ %%thﬂf‘all\’%mdents of

boron (B) aRderidmOSRIGF then (R)P.. eXRY eS60E 0B R¥dcAas ar REI N0 RERELHAL ¥ bet ween
5 and 15% by wei ght. The first stage in general takes place at a

t enper at ur eVHEERPENItEY eshdnd BOREP ]bEfwe‘ifr@PéF%bP@P Bt AArogeDPea e of

450[ err] C, tadPregsisay o&uaé 185 tis ér MF’@w aer\efeemblmd abh hffel oﬁte'é/E’g

hourly vol unme velocity of betweéen 0. 5 volunes of feed per v fune of
cat al yst ar@iussof pusalyst agsrpsf vabl y bet Ween 0. 2 and 2 volunes of feed per

vol une of catalyst and per hour, and with an 16 anount of hydrogen of at
| east 100 normal litres of hydrogen per litre of feed, and preferably

bet ween 260.'raindtha>p@0:®iimms nteel calaivits eShopredeycinegedm pes a bdtter eoneérsibeadivicFor t he
conver si on slage o nct e 193'[ al yst according to the invention (or second
stage), the tenpe lméne PUS"AY% i n general greater than or equal to 230[err]C,
of t en bet weEr (AQO]ierdxhtpladitusdBO[he hrebdar inadndombefvamallliynidbetineeope330[ err] C and
440[err]C. This pressure is in general greater than 5 MPa. and preferably
greater than 7 MPa. The anount of hydrogen is at |east 100 normal litres of
hydr ogen pegxakiolerie of feed, and preferably between 200 and 3,000 litres of
hydrogen per Titre of feed. The hourly volune velocity is preferably
between 0. 15 and 10 vol unes of feed per

Praparation of supports comprising a non-dealuminizad zeolite Y

A hydrocracking catalyst support comprising a zeolite Y not globally dealuminized was
produced in a large amount in order to be able to prepare various catalysts based on the same
support. For this, 19.7% by weizht of a non-dealuminized zeolite Y with a unit cell parameter
equal to 2.433 nm and a global Si02/AI203 ratio of 6.6 and a skeleton Si0O2/AI203 ratio of
8.6 is used. and is mixed with 80.3% by weight of a matrix of ultrafine tabular boehmite or
alumina gel marketed under the name SB3 by the company Condéa Chemie GmbH. This
powder mixture was subsequently mixed with un aqueous solution comprising 66% nitric acid
(7% by weight of acid per gram of dry gel) and then kneaded for |5 minutes. At the end of
this kneading, the paste obtained is pussed through a die with cylindrical orifices of a diameter
equal to 1.4 mm. The extrudates are subsequently dried overnight at 120°C and then culcined
at 330°C foc 2 hours in dump air containing 7.5% by volume of water. The support Z3 is thus
obtained in the form of cylindrical extrudates of 1.2 mm diameter having a specific surtace
area of 351 m*/g, a pore volume of 0.38 cm’/g und a monomodal pore size distribution centred
on 10 mm. Analysis of the support by X-ray diffraction shows that it is composed of cubic

gumma-alumina of low crystailinity und zeolite Y with a unit cell parameter of 2.444 nm and a



vol une of catal yst and per hour. Under these conditions, the catal ysts of
the present invention have a better conversion activity than the comerci al
catalysts. The follow ng exanples illustrate the present invention, but
without limting the scope. Exanple 1 Preparation of supports conprising a
non- deal um ni zed zeolite Y A hydrocracking catal yst support conprising a
zeolite Y not globally dealum nized wa's produced in a |l arge anmount in order
to be able to prepare various catal ysts based on t-he same support. For
this, 19. 7(3/909MSW/91hb391uo%r@Qﬂn&iﬁﬁwt@x §J@¢Q°é§%‘ubb?1 Yowith a unit cell
paraneter equal to 2,453 nmand a global Sigerr]/ AIZCB ratio of 6.6 and a
skeleton SiJerr]/A ZCB ratio of 8.6 is used, and is m xed with 80.3% by

wei ght of t ar Qlof na gel, ket ed
under the %a@ggé%kﬁf/ théfgt gdﬁg%ﬁf%ﬁgéapgg%@&n y aé#gés Somdlé)rgﬁgﬁ xture
was subseqtdsmmnylzem wedprodivuchd ana aqg;emu:sntsioltm B oompr instrayy 16 8%oabictni ¢ aci d
(7% by wei ght Cld f dr e nd.then k or 5.,M nut es.
At the end%ré RIS ke A gsng,e%rgﬁ $5a8 9% %ﬁﬁ% ?g pbasmger (?hreozﬁm eg di e

with cyli ndlescn}ald chwefls wed: aod lsamckuawrita@en peywadight of almétrxﬂtbmpflm oéxltrnmdat es are

subsequent | over ni 0 nd th i ned at err]C
for 2 hourék{ﬁ“ﬁ h&%ﬁ‘“&lor“ ‘E“aﬁi‘ﬁ’é‘gess*’?&%y‘ (S‘I“ﬂ?nggdf Wit &PTPAHY °§€F{3port Z3
i's thus obteatfRAGhEH.t Nehisf N\meﬁfmt(ilyrlahﬂﬁlrsh&@dueﬁﬁ hitd@tved @faqleods rmmwnaneter
having a specific surface area of 351 nfe a pore volunme of 0.58

rl/
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of 2, 444 nrevkndecud orificey PT g ditgeeter SR & # /-2 (e reatridyiep farepsupseguritin dédde| et on
Si o2/ Al 208 v f b t Lising a
smal | am)un({ glg th"golljlé%e% [ﬁ%n[]%% ng%gﬁaﬁé d(;g)éf}ﬁﬁngl% h%‘?éid&‘ggggé‘f—‘%‘g‘ﬁﬁ |¢1Vna | ar ge
anount in t\{w@rrsmawan"ﬁl@rsugwroznenhus obtbaedatnltfe foron pirogjieinen! vamiducssordal al ysts
based on the sane s eoJ
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Goscri bod LEBVEARS” HRRR Y e kil Nt h R e Sodbyo e BhESEFRAE o'
conposed ofmmﬂotma.fupaae hﬁbﬁxls@bu[b@&:l@ﬁﬂehe)noro alrlmanalvgebt marskgbadyurdsr t he
name SB3 by the co Condea

ditfraction sh ws at it is composed of cubic gamma-alumina of low crystallinity and zeolite
Y with a unit cell parameter of 2.444 nm and a global SiO2/AI1203 ratio of 6.7 and a skeleton

SiO2/A1203 ratio of [4.1.

Example 2

Preparation _of hvdrocracking catalvsts comprising _a non-dealuminized zeolite Y (not

according to the invention)

The extrudates of support Z3 of example | are impregnated in the dry state with an aqueous
solution of a mixture of ammonium heptamolybdate and nickel nitrate, dried overnight at
120°C in air and finully calcined in air at 350°C. The weight contents of the catalvst NiMo3
which are obtained are indicated in table 1. The catalyst NiMo3 contains, in particular. 16.6%
by weight of zeolite Y. Analysis of the support by X-ray diffraction shows that it is composed
of cubic gamma-alumina of low crystallinity and zeolite Y with a unit cell parameter of 2,444

nm and 4 globul SIO2/AI203 ratio of 6.6 und a skeleton SIO2/AI203 ratio of 14.2.



Chem e GrbH. This powder m xture was subsequently m xed with an aqueous
solution conprising 66%nitric acid (7% by wei ght of acid per gramof dry
gel) and then kneaded for 15 minutes. At the end of this kneading, the
paste obtained is passed through a die having cylindrical orifices of a

di aneter equal to 1.4 mm The extrudates are subsequently dried overnight
at 120[err]C and then calcined at 550[err]C for 2 hours in danp air
containing 7.5% by volune of water. The support Z5 is thus obtained in the
formof cylindrical extrudates of 1.2 mm dianeter having a specific surface
area of 259 n{err]/g, a pore volunme of 0.57 cnierr]/g and a nononodal pore
size distribution centred on 10 mm Analysis of the support by X-ray

di ffraction "8 HYRES X3 s RN dBRHELEY "B WCAHEOUY SR ICTRIHEE Rty

crystal | i niehMis@R&ns@pdill £ (Khdvet BuRnyRidh B8 luboR2FABESIOP Wf ddpodid. NMeand a
global Sigerr]/A 203 ratio of 6.7 and a skeleton SiO2/ Al 2G3 ratio of 14.1.
Exanpl e 2 EPRBHREL cgridafrs pp drosrarentiidrry eamhyat30°Com thes cgned at 550°C

non- deal umii Zgd, Zgaky i The(DQhys BGER5SiNGud GoediRtg. ngmnt.l'cgm-ﬁhs[o%ir udat es
of support Z3 of ‘exanple 1 are’inpregnated In the dry staté with an aqueous
sol uti on ofwaa obiakedibe irofregmimndiuhe hreptsaoYlgbeak en agetond skuion gpmpesing, dri ed
over ni ght err]Cin ai S Gal Cy ol L r—at. Ol.err] C. The
wei ght “cont SaF Sl W b A ph AR R TAREE P Bl TRt o 1
tabl e 1. Thetredatealsessubsldody dr@ntoadrmght ai ROP@RD bed aicined 6t BB G yorvieioght of
zeolite Y. Anal ysis of the support by X-ray diffraction shows that it is
conposed of™ b%c gamma-al umina of low crystallinity and zeolite Y with a
unit cell paraneter of 2,444 nmand a global SiQ2/A 28 ratio of 6.6 and a
skel eton Si 2/ Al 2C8 ratio of_14. 2. The catal yst Ni M3 was t hen

i npr egnat ed® i THULHFS K TERAGE SoPLARBRE d AR IPRITHAET 1 b6y S 1 Eiot
Rhodorsi | ERLeduRN@i@oR0oUl eNChix@HC it Ratho R UkepdioRbdaat. Ohkel | niae geposi t ed.
The inpregnated extrudates are subsequently dried overnight at 120% err]C
and then ca®fEvpliedpheric 36O [deed P \Emighk 2t Jpigup air prigt fppy cafcined My aE 3308Fy Eke Ni Mb3Si
is thus obtaj. iVl A Gatl e bio hned, egnati on
of the cat a%é%pmf\&%a%%ﬁsgng%ﬁgﬁi 1?&%@?‘?#“3@%?%?% g%ﬂ%ﬁi%edi bor at e
and si | i conswenrubsiXoryRhffdaiosi shovEPiha( RhoneniReed ehcelbic Fimenu-sipniegratoed
extrudates LS SHESROUSHL' ¥ Ik UPRRLARL: % AZQRELE. GNP iRk GH! o ned

rat:o of 6.7 and a skeleton Si02/AI1203 rauo of 14.7.

We impregnated the sampie of catalyst NiMo3P with an aqueous solution comprising
ammonium diborate and silicone emulsion Rhodorsil EPL (Rhdne-Poulenc) such that a catalyst
NiMo3PBS1 comprising phosphorus, boron and silicon was obtained. The other stages of the
procedure are the same as those indicated above. The characteristics of the NiMo3 catalysts

are summarized in table 1.



in dry air. The extrudates of support Z3 of exanple 1 are al so inpregnated
in the dry state with an aqueous solution of a m xture of amoni um

hept anol ybdate. nickel nitrate and orthophosphoric acid, dried overnight at
120[err]Cin air and finally calcined in air at 550[err]C. The catal yst

Ni Mo3P conprises, in particular, 15.7% by weight of zeolite Y. Analysis of
the support by X-ray diffraction shows that it is conposed of cubic
gama-al um na of low crystallinity and zeolite Y with a unit cell paraneter
of 2.444 nm and a gl obal Si Q2/A 23 rati® of 6.7 and a skeleton Si 2/ Al 2G3
ratio of 14.7. W inpregnated the sanple of catalyst Ni Mo3P with an aqueous

sol ution conprising ammni pm di borate .and.silicane emul si on Rhodorsil EP |
( Rhone- Poul enc) such t ﬂéﬁle greé‘ér't“étf‘?é“fs %ﬁﬁg\@%‘@ﬁmd@d%ﬁcé‘t’lﬁﬁs phosphor us, boron

and sil i cor ouagysobt ai ned.| Tt 1eNiL\ﬁ3age5mQ$3 tihevipl®ckawnesal eNtNies dane as
t hose i ndi dated above. Thie charac¢teristifcs _of tlhe Ni MoB catal ysts_are
summari zed lin table I. Tabl e 1: Shar act 8i stfi cEBYf the N M3 ahd Ni M5
catal ysts Qaligh &by weighy | _13.1 [N MBS | 1230 Nb3 2 NTVD3 N VD3

Ni Mb5 NLMDS Si BSi PBSi P MO erlr] (%
by wei ght) | NOX® by weighyy | 12.8 231215 2.7 12. 126 832 2714.6 N O
(% by wei ghtym—=—r—2-84 :é.%o 27 R %8

2.7 Plerr] qeri{” POyBY e} ght) 0 07 o] * 5.0

0 4. ©.0B[%by el r] (% by [weight)] ~ 24 0 23 ® 0 2.4
1.5 6 QifvEg_LL_]__t_g__t__al (()/;Lb\/ -13.6 15. 5

15.1 5i@:gul (%by g fI 136 5.8 vei ¢hi) |A [lddr] O efrl] tlot a3 (% by
70.46  68. Byeighy 67. 8 63.5 75.9 72.3 wei ght)

63.5 759 7213 Y (%wei ght) 16 16. 2

15. 8 340gotal (% by 7)1 70.46 639 The6éitruddbtds of Buppart 7Z5

conpri si ng a\\,ggml anount | of non-|deal umini zed zpolite Y wth g unit cell
parameter eguaf to 2,444 mm a gllobal Si|O2/ Al 28 ratiojequal tjo 6.7 and a
skel et on Si OR/AI2@Righat | o of 16l&}. 1| ofic.exanplies3 areldiopregrat ed i 6.1 he| dry
state with anR—aguesus- '

The extrudates of support Z5 comprising a small amount of non-dealuminized zeolite Y with a
unit cell parameter equal to 2.444 nm. a giobal SIO2/AI203 ratio equal to 6.7 and a skeleton
SiIO2/AIRO3 ratio of 14.1 of example 3 are impregnated in the dry state with an aqueous
solutior of a mixture of aummonium heptamolybdate and nickel nitrate. dried overnight at
120°C in air and fnally calcined in air at 550°C. The weight contents of oxides of the catalyst
NiMo35 obtained are indicated in table 1. The catalyst NiMo3 comprises, in particular, 7.1%
by welght of zeolite Y with a unit cell parameter of 2.443 nm and a global SiO2/AI203 ratio

of 6.8 and a skeleton Si02/A1203 ratio of 14.9.

The extrudates of support Z5 comprising a zeolite Y of example 1 are also impregnated in the
drv state with an aqueous solution of a mixture of ammonium heptamolybdate, nickel nitrate
ard orthophosphoric acid. dried overnight at 120°C in air and f{inally calcined in air at 550°C.

The weight contents of oxides of the catalyst NiMo3P obtained are indicated in table 1.



solution of a m xture of amoni um heptanol ybdate and nickel nitrate, dried
overnight at 120[err]Cin air and finally calcined in air at 550[err]C The
wei ght contents of oxides of the catal yst NiMb5 obtained are indicated in
table 1. The catal yst NiMb5 conprises, in particular, 7.1 % by wei ght of
zeolite Ywith a unit cell parameter of 2,443 nm and a gl obal Si Q2/ Al 203
ratio of 6.8 and a skeleton Si 2/ Al 208 *Patio of 14.9. The extrudates of
support Z5 conprising a zeolite Y of exanple 1 are also inpregnated in the
dry state wg{h,g% aqueous solution of a mxture of anmoni um heptanol ybdat e,
ni ckel ni tré’t‘é‘LaTd ort hophosphoric acid, dried overnight at 120[err]C in
air and finally calcined in air at 550[err]C. The wei ght contents of oxides
g: e:)gl‘e(’;lflaz)ﬁb% '}r t!}l)l Wﬁdpgnﬂip@g'uﬁ S d Clag e'dnénr-]degl{’m,nge&“ eolite %p;ﬁx?rﬂp' e 3
zeolite Y apdmanobireneVi (:0fordinguphe\iB ca@@geor di ng to the invention) The
extrudat es of support Z3 conprising a non-dealum nized zeolite Y of exanple
| are inpregnated with an aqueous sol ution of ni obi um oxal ate

No( HC[ er r ] Oree edouli@es bt su@yért iZ6 @ebekinangd naianminbe xedligd €. of Tdremple|ueps
solution conprising the niobiumis prepared from 1§§Cg i \Aﬁ_er ... 1N which
33 g oxal i c BREGHUERFID Y WY WHIEK Af HEuIhg e 3G GPabi Ui #0E are

di ssol ved. T@mpri@R3k8ad. MeneSBLddub Yhutioh Borprising $e fdbfith @pFEF%E&' Fremaf330x@l i ¢
acid and anmoni um oxal ate is dissolved, and when the solution is clear the
sai d sol uti dfiter.dn whigh 84 stalBscr £ C2ammoniya axplaliandPdX 41 bt exagirdee. The
solution is i, t apped.. kb water s jye:d.3 .. qf: j Support
Z3 of exanpId%&?\%'bg@e&?ps‘*%oﬁ%ﬁrbelg[ﬁégtaé‘d"{ Brt;p%t eygnélx'ljmc[v %g'? ik?(l)l?jq;\f'/\llldtS"l ﬁ(ll gi’(‘@g‘g%m

sol uti on. Thealts B3Bsattedofndsdkuthe oriviames Prwotighstid seletwngompgd to W Chn@BO g of
catal yst. This. allows . t. 5% hy, wei.ght of -he i Led.an _support
23 “alter tisoBLPEE Ratkl, ATk Bl P Mo drorl pe d R IREE RO B B R e
dri ed over nisghtionat Sub26ft @5rdfExarmpla | abd\easnmdreghtityd ay rheasnid hdienl et eicrsd at
500[err]C in _dr L.r for 2 hours. Th recursor NbZ3 Lg thus obtained. The
san pr boedd? bt i | S o s Fiarivep st Saslingie o £ 6" Grogce s
precursor NagSys Jdae:r 5B0oyPw Qe res ASioNRZE paviteld DI ZSpo6@ MBI | SitétGiwdi 1aksU fRe
prepared above are inpregnated in the dry state with an aqueous sogl ution of
a mxture ofS*ErAHSHPGIFPIRSFLarBrsy B atescauserdrieg aremight at 120°C in a stream of dry

air and then calcined at 500°C in drv air for 2 hours. The precursor NbZ3 is thus obtained.

The same procedure is followed with support Z3 of example | to give the precursor NbZ3.

The two precursors NbZ3 and NbZ5 comprising niobium prepared above are impregnated in
the dry state with an aqueous solution of a mixture of ammonium heptamolybdate and nickel
nitrate, dried overnight at (20°C in air and {inally calcined in air at 350°C. The weignt

contents of oxides of the catalysts NbNiMo3 and NoNiMo3 obtained are indicated in table 2.

The catalyst NbNiMo3 is then impregnated with an aqueous solution comprising a silicore
emulsion Rhodorsil EPL (Rhdne-Poulenc). The impregnated extrudates are subsequently
dried overnight at 120°C and then calcined av 5350°C for 2 hours in dry air. The catalyst

NoNiMo3Si s thus obtained.

Finally, a cutalyst NbNiMo3BSi was obtained by impregnation of the catalyst NbNiMo3 with
an aqueous solution comprising ammonium diborate and silicone e¢mulsion Rhodorsii EPI
{Rhone-Poulenc) such that about 2% of B:Oy and 2% of Si0. were deposited. Thre

impregnated extrudates are subsequeatly dried overnight at 120°C and then calcined at 350°C



nitrate, dried overnight at 120[err]Cin air and finally calcined in air at
550[err] C. The wei ght contents of oxides of the catal ysts NoN M3 and

NoNi Mo5 obtained are indicated in table 2. The catal yst NoN Mb3 is then

i npregnated with an aqueous sol ution conprising a silicone enul sion
Rhodorsil EPI (Rhone-Poul enc). The inpregnated extrudates are subsequently
dried overnight at 120[err]C and then calcined at 550[err]C for 2 hours in
dry air. The catal yst NoN Mb3Si is thus nbtained. Finally, a catalyst

NoNi Mo3BSi was obtai ned by inpregnation of the catal yst NoNiMb3 with an
aqueous sol uti gn conpri sing ammoni um di borate and silicone emul sion
Rhodor si | EPIO"CRAYRELIEFene) such that about 2% or B[err]derr] and 2% of
Sigerr] were deposited. The inpregnated extrudates are subsequently dried
overnight at _120[err]C and then calcined at 550[err]C  for 2 hours in dry
air. The supp8t 1 9PNEZADZErd NBZE coneting Mebign preesisduatp 5 i Brpsegnaerbinahagdre

i npregnat ed gt dr. Lt R, an.adue: L. , L B
anmoni um heptbgtnﬁf]glb%a%ée,%%igogﬁgr Bﬂf '?‘ Bé‘?beegw(gr ?L%%Hg{s&byﬁ%r{?é\%%wme S{ie

over ni ght at oftp@jhesphdrl dcid, dried omgroighitian BIOPY incérd cod fexdy kiciesdrin ait 2550 CerE C.- The
wei ght cont ent.s [ -aof _the catal-mst ' P_obt.aj g i ndi cated
in table 2. \%?gl_h%P géeﬁgfé(gg t ﬂtép%%‘%gﬁtsgi%‘\f‘&?ﬁwé%%“{fs‘P&ﬂ‘)ﬁﬁﬁxﬁ‘%wth an
aqueous sol ution conprising amoni um di borate and the silicone emul sion
Rhodorsil EP .. (Rhone-Poul enc) such that. the catalyst NoN Mb3PBSi was
obtained Al BPHTGT B oS de PO N eRaf 8 b g Sprarete

sat urat ed w tammaait@rdibokhearidnps agad edulgsxd Rivdatsg EParRhde Pedey aichitghtheat
120[err] C and, tlhen\:[gal\’fiﬁgﬁlg_ at 550Eerr] Cfor 2 hours in dry air. Table 2:
Char act eri st iFt8Y8f “PHRINBRPMSSS AHRBN RIS CRTuspe & E?é?f“al“{?‘??mwre in_an

NbNi Mb3 Nb Nt M3 gherd\NaNicMBvith INBM VD Brpre NN %&u[esN&Nrib@&’eﬂégh& at 120°C '.mBSiS 0

PBSi _ <o Noferrjerr] (% by
5.0 5. 0 then calgined at 550°C for: hpugzed GHEY Mo err] (% by 12.5
12.1 11.9 11.2 14. 4 13. 8 wei ght)
I Ni O (% by 2.7 2.6 2.6 2.4 2.6
2.5 Table 2: Churacteristics of the NbNiMo3 and NoNiMo3 catalysts
Catalyst NbNiMo3 | NbNiMo3 | NbNiMo3 | NoNiMo3 | NbNiMoS | NbNiMo3
Si BSi PBSi P
Nb:0Os (% by 5.1 50 5.0 5.0 5.2 5.1
weight)
MoO; (% by 12,5 12.1 11.9 11.2 14.4 [3.8
weight)
NiO (% by 2.7 2.6 2.6 24 2.6 25
weight)
P.O; (% by 0 0 0 4.7 0 4.4
weight)
B-O; (% by 0 0 23 2.1 0 Q
weight)
SiO- total (%% by 13.65 15.5 15.1 145 5.8 5.6
weight)
AL:O; total (% 66.1 I 6438 63.1 60.1 72.0 63.6
oy weighy) "
Y 1% by weight) 157 5 154 15.0 141 6.7 6.4




Welght) P[err]qerr] (% by 0 0 0
4.

4.4 Blerr](Jerr] (% by 0 0
2. 3 2 1 0 0 wei ght)
{ Sigerr] total (% by 13. 65 15.5 15.1 14.5
5.8 5.6 Al[err]derr] total (% 66. 1 64. 8 63.1
60 1 72.0 63.6 by weight) Y (% by weight) 15.7
15. 4 15.0 14. 1 6. 72 6.4 22 Exanple 4

Compari son of -catalysts in hydrocracki ng of a vacuum gas oil under | ow
pressure The catal ysts for which the preparations are described in the

pr ecedi ng e&%ﬁ%‘ﬁés are used under hydrocracking conditions at npderate
pressure on a petroleum feed of which the nmain characteristics are as

fol | ows: DenS|ty (20/4) _ 0. 921 Sul phur (%by wei ght) 2.46
N trogen (pphsk ‘ ' Has pil brdat lowipresswre i al poi nt 10%

po! nt The catalysts for ﬁt}@f%&]‘{gx&t é](s)%}ep&)es&{bed in the preceding ex.lmplgi)g%err ] C 90%

poi nt nal C Pour
poi nt under hydrocracking5@8@tieB9f epdef(: a'daeuxcainai petroleuh st ofivhich demmin ses two
fixed bed reaclor W th faﬁ\endl ng circulation of the feed ("up-flow'). 40

m catal yst are TRty Saticed Pht o each of the reactors. The catal yst of the
first hydrotreatnment stage HTH548 mar keted by the conpany Procatal yse and

conpri sing an
P 9 Density (20/4) 0.921
Sulphur (% by weight) 246
Nitrogen ippm by weight) 1,130

Simulated distillation

Initial point

0% point 365°C
50% point +30°C
90% point 472°C
Final point 504°C
Pour point 339°C

+39°C

The catalytic test unit comprises iwo fixed bed reactors with ascending circulation of the feed
("up-flow"). 40 ml catalyst are introduced into each of the reactors. The catalyst of the first
hydrotreatrment stage HTH348 marketed by the company Procatalyse and comprising an
element of group VI and an element of group VIII deposited on alumina is introduced into the
first reactor, that in which the feed passes first. The hydrocracking catalyst (NiMo3 series) is
introduced into the second reactor, that in which the feed passes last. The two catalysts are
supjected to an in situ sulphurization stage before the reaction. Once the sulphurization has
been carried out. the feed described above can be converted. The total pressure is 8.3 MPa.
the hydrogen flow rate is 300 litres of gaseous hydrogen per litre of feed injected. and the

hourly volume velocity is 0.8 h"'. The two reactors function at the same temperature.

The catalvtic performances are expressed by the crude conversion at 400°C (CC). by the crude
seiectivity for middle distilfutes {130-380°C cut) (CS) und by the hvdrodesulphurization

(HDS) and hydrodenitrogenation (HDN) conversions. These catalytic performances are



el ement of group VI and an el enent of group VIII deposited on alumna is
introduced into the First reactor, thut in which the feed passes first. The
hydr ocracki ng catal yst (N Mo5 series) is introduced into the second
reactor, that in which the feed passes last. The two catal ysts are
subjected to an in situ sul phurization stage before the reaction. Once the
sul phuri zation has been carried out. the feed descri bed above can be
converted. The total pressure is 8.5 MPa. the hydrogen flow rate is 500
litres of gaseous hydrogen per litre oft:feed injected. and the hourly
volunme velocity is 0.3 h[err]. The two reactors function at the sane
tenperature. The catal ytic performances areq expressed by the crude

conver si on BRSUEHPBFECRAEEer htabilfatioty prgad ob eereray ot (s ég AR besn

di still at esppsdrdea0-380[err] C cut) (CS) and by the hydrodesul phurization
(HDS) and hydrodenitrogenation (HDN) conversions. These catalytic

performances are nmeasured on the catalyst after a stabilization
period, in generahe ghsd BRARsichEGAQUARI ohas been observed. The gross
conversion GCis eQual to: GC = % by weight of 380[err] of the effluent The

fraction 380fer® by weightod38F ! ofamtetfiustti cat es the portion of the effluent
whi ch boil s bel 30 erLike. The Qss. sel ectivit. LS. Q. =
100* wei ght of ﬁﬁlee% &Iggt)?én (OIET?[%@?E?[C@?%%%%%Prrf%) ngé EWtﬁgIgﬁJhchce%?’r action

380[ err] ofbetdwe3d®fd.| uent The hydrodesul phuri zati on conversion HDS is equal
to: HDS = (S[err] - S[errL)/é%erQ%_*,loo = (24,600 - S[err])/24,600 100
The hydr odeni t r og&RRET BHCLINTErsi%H BDN i s equal to: HDN = (Nerr] -

N err])/ N eGs]= 100k00eight (of .tHe3BactioMN] B07] ) A3FCY3Gighi18¥0hd Kadihe Botri*amichg tabl e
3 we have shown the gross conversion GC at 400[err]C. the gross selectivity
GS, the hyd?ﬁﬁ@éulphurization conversi on HDS and the hydrodenitrogenation.

conver si on HDN fag hidisdecabrabiyebs calediferbikeqtd @ which were tested. Table
3: Catalytic activities of the catalysts in Partial hydr ocr acki ng at
400[ err ] C (@S = (Smmul - S-:l'ﬂuum)fsmiuu(%(%: (24600 - S-:l'ﬂucnl) 24,600 Ht@ ( % HDN ( %

The hydrodenitrogenation conversion HDN is equal to:

[{DN = (Ninmu\ = N:!’ﬂucm)/i\;:muui * 100 = (1130 - -\-crl‘\u:m)/lalso * I-OO
In the following table 3, we have shown the gross conversion GC at 400°C. the zross
selectivity GS, the hydrodesulphurization conversion HDS and the hvdrodenitrogezation

conversion HDN for the catalvsts of the invention which were tested.

Table 3: Catalytic activities of the catalysts in partial hydrocracking at 400°C

GC GS (%) HDS (%) HDN (%)

'? (% by weight) '
NiMo3 50.9 79.8 989 97.1 |
NDbNiMo3Si 52.9 79.4 99.0 97.3
NbNiMo3BSi | 333 793 99.5 93.9
NbNiMo3PBSi | 557

79.2 99.45 93.9 |

The results of table 3 show that the performances of the NiMo3 catalysts are greatly impraved
if they comprise niobium and a promoter. An improvement in the crude conversion “while

muntaining a constant selecuvity in middle distiilates is found in particular.



(% by weight) N M3 " 50.9 79.8 1 98.9

97.1 NoNi Mb3Si - 52.9 79. 4 99.0
97.3 Nb[err] Ni Mo3BSi 55.5 79.3 99.5
98.9 NbN Mb3PBSi 55.7 79. 2 99. 45

98.9 The results of table 3 show that the performances of the N M3

catal ysts are greatly inproved if they conprise niobiumand a pronoter. An
i nprovenent in the crude conversion while nmaintaining a constant
selectivity in mddle distillates is found in particular. 24 Catal ysts
conprising a zeolite not globally del udtnized and an el enent of group VB
and a pronoter elenent are thus of particular interest for partial

hydr ocr acki aguihs affl Qfediflendt SRUNG Aliuiididel Theaf V8GR AR5 1AL § T OgEN
under a noderate y&rog%n pressure. anpl e 5: Conparison of Fcat 4 ysts in
hydr ocr acki prgmeer slemers weanhgns! pirficulan chegresa fdvi gghiat hpr@ssing ol hdexladtahy st s f or
whi ch the py L I escribed in th recedi ng exanples 3 and 4 are
used under %ﬁ@ﬂééﬁgﬁgﬁgﬁ§%ggmﬁ? PgéFHg@Fﬁﬁ%ﬁﬁr%&yépévé¥%aﬂgressure (12 MPa)
on a petroleum feed of which the main characteristics are as foll ows:

Density (20L4 e 5- 0. 919 Sul phur (% by wei ght) 2.46
%ﬁ%ﬁ?gﬁeight)

Ni trogen (pp 930 Simul ated distillation Initial point
277[ err] C 108mp@isditof catalvsts in hvdrocracking of a vac@Bd ER6I1 LikdeD BEROipbREsUre

482C 90% poi nt 531[err] C Final point

545[ err] C Pour point + 39[err]C The catalytic test unit

conprises t ke datxRd thedhiéLRE bRERaWh De 30 ARG GNAL RR-CideCihAb 0Nl 1 Lbe
used under the conditions of hydrocracking under elevated pressure (12 MPa) on a petroleum

teed of which the main charactenstics are as follows:

Density (20/4) 0.919
Sulphur (% by weight) 246
Nitrogen {ppm by weight) 930

Simulated distillation

Initial point 277°C
10% point 381°C
30% poiat 482°C
90% point 331°C
Final point 345°C
Pour point +39°C

The catalytic test unit comprises two fixed bed reactors with an ascending circulation of the
teed ("up-flow"). 40 ml of catalyst are introduced into each of the reactors. The catalyst of
the first hydrotreatment stage HR360 marketed by the company Procatalyse and comprising
an element of group VI and an element of group VIII deposited on alumina is introduced into
the first reactor. that in which the feed passes first. The catalyst of the second stage. that is to
sy the hvdroconversion catalyst (NiMo5 series). is introduced into the second reactor. that in
which the feed passes lust. The two catalysts are subjected to an in situ sulphurization stage
before the reaction. Once the sulphurization has been carried out. the feed described above
cun be converted. The totul pressurz is 12 MPu. the hvdrogen tflow rate is L.OGO fies of

guscous hvdrogen per litre of feed injected. and the hourly volume velucity is 0.9 h -



feed ("up-flow') 40 m of catalyst are introduced into each of the
reactors. The catalyst of the first hydrotreatnment stage HR360 nmarketed by
t he conpany Procatal yse and conprising an el ement of group VI and an
el ement of group VIII deposited on alumina is introduced into the first
reactor that in which the feed passes first. The catal yst of the second
stage, that is to say the hydroconversion catalyst (Ni Mo5 series), is
introduced into the second reactor. that in which the feed passes |ast. The
two catalysts are subjected to an in situ sul phurization stage before the
reaction. -Once-the sul phuri zation has béen carried out. the feed described
above can be converted. The total pressure is 12 MPa, the hydrogen fl ow
rate is 1, OU@ duiatyrie serformgasasusphydd 6P agerturd wiictoflilofve edrudar@ctsioh and t he
hourly volupe velocity is 0.9 h 25 The catal yti erfornmangc [e
expr essed b{i?T?‘:tI ﬁgyfgr‘r‘bé‘? LPEed 0hPLHe 9% ec&"'b”r’ﬂd‘@“@%ﬁ\?‘éﬂ"?ﬁgﬂjﬁgﬁﬁ Qf 70%
to be reached). arg dayiyvtih BerfprasBesSé €Lsinél by tHeltardiystditer slkShilidaliat @Siod. in
(150[err] G330 eri‘Jr‘C cut). The catalytic performances are neasured on the
cat al yst af EEF L EIHAP PPUROPRTHIFEE in general at |east 48 hours, has
been observed. T s@kOSRVGRNVEE N QOuEC 1S equal to: GC = % by wei ght of
380[err] of the ef:f] uent The gross selectivity GSis equal to: GS = 100*
wei ght of t RE T &y tvetsht E B8O ert =880 err] C)/ wei ght of the fraction
380[err] of the f, i rature of the reaction is fixed such
that a gross con@gft%§§%¥e&T§;ﬁ§é g{ag“ ‘0% by weight is achieved. In the
fol | owi ng t &8l ® B0~ weighavé tshiowriot hig01G 3PCowmeighe mb eha trasten a18a™1"het e ude
sel ectivi tyeéﬂg{\rtc't he catal ysts of the Ni Mo5 series. Table 4: Catalytic

I

activities o Mo5 catal ysts in hydrocracking T([err]C GS (99
396 71 N Mo5P 395 71.4 NbNi I\/b5_P _
22(21 of a pr gﬂ%{eér};g'ri'a?)re;r %g‘h‘gge?‘%%?}g‘? ﬁxoefcl s"&c t%teangrro];gs c%fnvegsricg)nuec\élc?uurl]% ?O“[c] Ib?bl um

weight is achieved. In the following table 4, we have shown the reaction temperature and the

crude selectivity for the catalysts of the NiMo3 seres.

Table 4: Catalytic activities of NiN{(o3 catalysts in hydrocracking

T(°C) GS (%)
NiMo3 396 71
NiMo3P 395 71.4
NbNiMo5P 392 7.3

The presence of an element of group VB. here niobium, and of a promoter in the catalyst
comprising zeolite not globally deluminized allows the very high selectivity of the NiMo3
catalyst to be preserved. while having a lower reaction temperature, since a4 gain in

temperature of 4°C is observad.

The catulysts of the invention comprising a zeolite not globally dealuminized, an element of
group VB and a promoter are thus of particular interest for hydrocracking of a feed of the

vacuum distillate type comprising nitrogen under a moderate and elevated hydrogen pressure.



conprising zeolite not globally delum nized allows the very high
selectivity of the Nl Mo5 catal yst to be preserved, while having a | ower
reaction tenperature, since a gain in tenperature of 4[err]C is observed.
The catal ysts of the invention conprising a zeolite not globally
dealuni?"ﬂ!ﬂﬂu of group VB and a pronoter are thus of particular
interes Em ﬂgﬁgﬂng of a feed of the vacuumdistillate type
conprisi ng hit¥ogensunder a noderate and el evat ed.-hydrogen pressure. 26
Clainms 1. Cat al yst conprising at |east one anorphous or poorly
crystallized matrix of the oxide type, at |east one elenent of group VB, at
| east zeolite Y not globally dealumnized, having a unit cell paraneter
which is greater than 2,438 nmand a‘{#BBal Si 2/ Al 208 ratio of |ess than 8
and at | east one pronoter elenment chosen fromthe group consisting of
boron. phosphorus and silicon. 2. Cat al yst according to claim1l, in

whi ch the Zeol i Eaalystisampasingke leat ofe wmsrRioushrafoerly Frvmhlfized magfxeaf the oxadei o
greater than or_egual.. ] Sk, re. Br$ I pl ar . ratio and
| ess t han about ['\ggi'.'@?fé[qmg Qﬁéra?‘tgrléfagg‘tm‘p:l(\:/(%)?td‘lg‘]r?{gégtoﬁ)‘go{nhgoﬁ(gbé%ya@n%mi" St 2, in
whi ch the el emehtvingfa gitaalh pyBrdte whichli grenter4han 2.438Gat ad yppfobalckio?/dixag t o one
of claims 1 to 3,. al.sQ C Li SI N t least one elenment chosen fromthe

el enents of grogaf)lo "BE%nt %rs‘oﬁ%i %I ?1“.‘ OB Promorlt Ar vt Cgaoéﬁrb?rapn[&et%o%l ai m 4,
in which the el esmintingadt bgioe.posyghdBus «ad siikogbdenum or tungsten and the el ement
of group VIIl is iron, cobalt or nickel. 6. Cat al yst according to one
of claine 1 to 5, also conprising at | east one el enent chosen from group
VITA 7. 2 CatalW&lac@hGias & it Oin ORRh e £biak ¥Bhal a2 ifon RONNIOSARY, 1N %
by weight with respect to the total weight of the catakyst: - 0.1 to 99.8%
of at |east one ¥@&rsceyn AUy FoBag!Py:! g@a’ﬁ‘fﬁs AIoRE ertio and igps Yhap gb@ddh of  at

| east one el enent chosen fromgroup VB. - 0.1 to 99% of at |east one

anor phous or poorly crystallized porous mneral matrix of
3. Catalyst according to one of clams | or 2. in which the element of group VB is

nicbium.

4. Cutalyst according to one of clzims | to 3. also comprising at least one element chosen

from the elements of group VIB and group VIIL

3. Catalyst according to claim 4. in which the element of group VIB is molybdenum or

tungsten and the element of group VIII is iron, cobalt or nickel.

6. Catalyst according to one of claims 1 to 3. also comprising at least one element chosen

from group VIIA.

~

Catalyst according to one of claims 1 to0 6, comprising, in % by weight with respect to

the total weight of the catalyst:

- 0.1 10 99.8% of ut least one zeolite Y not globally dealuminized..

- 0.1 1o 60% of at leust one elemeat chosen from group VB.

- 0.1 to 99% of ut leust one amorphous ar poarly crystallized porous mineral matrix of
the oxide tvpe

- 0.1 1o 20 of ut leust ore promoter element chosen from the group consisting of
buron. phosphorus and silicon. not ircluding the silicon optionaily contuined in the

zeolite,



the oxide type - 0.1 to 20% of at |east one pronoter el enent chosen from
the group consisting of boron phosphorus and silicon not including the
silicgﬂ i contained in the zeolite. 27 it being possible for
the ¢ yg”yﬂl nprise: - 0 to 60% of at |east one el enent chosen
fromthe €l enmen oup VIB and group VIl and - 0 to 20% of at | east
one el enent chosen fromgroup VIIA preferably fluorine. S Process for
the preparation of a catalyst according to one of-clains 1 to 7 in which:

a) a solid called the precursor and cogprising at |east the follow ng
conpounds is dried and weight: at |east one matrix at | east one zeolite Y
not gl obally dealum ni zed. optionally at |east one pronoter el enent chosen
fromthe group iceingipsisibigfoothe bati@nulsopbesdnes:us and silicon. optionally at

| east one el enment chosen fromthe el enents of group VIB and group VIIIl. and
optionally at |east one elenent of group VIIA the m xture being preferably

shaped. b) the -driy 69 dfcht Rk Bhd einehithleaG@mahe Eisméndd 61 QG VAB Ad beaper at ur e
of at |east 15Q%§QI£C, c) the precursor solid defined in stage b) Is
i npregnated wit "Sol ution conprising at |east one el enent of group VB

preferably ni ohighgnodht iEustBak StmsRbilend ford &blp txﬁA.Sér@f@ﬁbﬂymu@mféarrp _ _
at nosphere at a tenperature of between 10 and 120[err]C. “e) the noist solid

obtained in stage d) is dried at a tenperature of between 60 and 150[err]C.

f) the dri @.d Sod’rlagssotfor t?\% gtrgg.g]ﬂg?n gtﬁd \fa?all\g{ L& dik@to%g\gfg‘%léiingti tc87 &ch%r ature of

at least 150[err]C, pre east about Process
according to claim8 for the preparation of a catalyst, in which at |east

one cal cinat] onylSo AL Syl aSn 800, Ol AN AR5l LS RISPRLE! TN

|
stages at a ten“Beraf ure o eas

and weight: at least one matrix. at least one zeolite Y not globally dealuminized.
optionally at feast one promoter element chosen from the group consisting of boron.
phosphorus and silicon, optionally at least one element chosen from the elements of
group VIB and group VIIL and optionally at least one element of group VIIA, the

mixture being preferubly shaped.
b) the dry solid obtained in stage a) is calcined at a temperature of at least 150°C,

¢) the precursor solid detined in stage bj is impregnated with a solution comprising at

least one element of group VB. preferably niobium.

d) the moist solid is left to stand in a damp atmosphere at a temperature of between 10
and 120°C,

e) the moist solid obtained in stage d) is dried at a temperature of between 60 and
150°C.

f) the dried solid of stage ¢ is calcined in dry air at a temperature of at least 150°C,

preferably at least about 230°C.

9. Process according to claim § for the preparation of a catalyst, in which at least one
culcination s curried out at the end of any one of the preparation stuges at a

temperature of at leust 120°C.



10 Preparation process according to one of clains 8 or 9, in which the
sul phuri zation of the catalyst is carried out under a streamof a

hydr o t&n hi de m xture or under pure hydrogen sul phide at a
tenpem%‘\mm 150 and 800[err]C 11. Use of .the catal yst

accor otonfe &f Clains | to 7 or prepared according to one of clains 8
to 10 in a process for hydrocracki ng hydrocarbon feeds. 12. Use
according to claim 11, in which the tenperature is greater than 200[err]C,
the pressure is greater than 0.1 MPa. Bhe anount of hydrogen is at |east 50
litres of hydrogen per Iitre of feed and the hourly vol ume velocity i's

bet ween O. per er hour. 13.
ee aocor difig SRR PPecs feear it PE MARDCY Bki ha o EeuBhT e ch  he
conver si on | evehe talyseBTakriB@ButIpler atshreart eI/ RIgeH/8/dtsTed BB Mmikil@ e
230[err]C, the pressure is greater than 2 MPa and | ess than 12 MPa, the
amount of hydr Jtj&ff pue hé(firoﬁ‘?é‘asé‘fph‘fee‘“‘l‘?’f‘ﬁe&“r%‘?r BKOEEBGEESP0°ti tre of feed,
and the hourly volune velocity is between 0.15 and 10 vol unes of feed per
vol ume of catal yst and per hour. 14. Use according to claim 11 in a
hydr ocr ackithg p %é@§§°3PH“WHF§ﬁ“$H@”@@h#é@éﬂ@h7ﬂﬁpg?éﬁﬂé¥°®W5ﬁ3QE%& t he
tenperature is QI!@)@E?J[Ot nararo%é’ggioeHar&mkln@hm&%e ReisS greater than 5 Mra,

t he amount of hydrogen is at least” 100 |itres of yarogen per litre of

feed, and the hourly vol unme veIOC|ty i s between 0.15 and 10 vol unes of feed

per VO' ume lgf C@&ea‘&xgrtdm@qg Ssh nour{ Wh*c? the temggrgtu?‘ec%ogrg:l[ g[h}n{ ’gﬂgﬁe%f cl ai ms

11 to 14, in whicC ydrotrteat mg arried®o nperature
bet ween 350[ er rg}r@sa'ﬂds 4&6:[cemm]\® L &bpr Ehssmomcoa‘f taﬂroloeastacZeww lisdstd? an
anount of hydrﬁ% an of at.leas f,.feed and

of h 0
an hourly volu J@F%@F'V“b?t%g%ﬁﬂﬁﬁm mTa%n m@ ?gﬁbg SWﬁFbédzﬁ rOvol ume
of catal yst andvq@fieshoteed pardiupe bbfaulyer dnbgeriyalt ocr acki ng st age.

t3. Use according to claim 11 in a gentle hydrocracking process, in which the conversion
level is less than 353%. the temperature is greater than 230°C, the pressure is greater
than 2 MPa and less than 12 MPuy, the amount of hyvdrogen is at least 100 litres of
hvdrogen per litre of feed, and the hourly volume velocity is between 0.15 and 10

volumes of teed per volume of catalyst and per hour.

1+, Use according to claim 11l in a hyvdrocracking process. in which the conversion is
greater than 53%, the temperature is greater than 230°C, the pressure is greater than
5 MPa. the amount of hydrogen is at least 100 litres of hvdrogen per litre of feed, and
the hourly volume velocity is between 0.15 and 10 volumes of feed per volume of

catalyst and per hour.

—
wn

Use according to one of claims 11 to 14, in which a hydrotreatment stage is carried
out, at a temperature between 350°C and 460°C, a pressure of at least 2 MPa, with an
amount of hydrogen of at least 100 litres of hydrogen per litre of feed and an hourly
volume velocity of between 0.1 and 5 volumes of feed per volume of catulvst and per

hour, and prior to the hvdrocracking stage.



