CATALYST CONTAI NI NG PHOSPHOROUS AND A PROCESS FOR HYDROTREATMENT OF
PETROLEUM FEEDS USI NG THE CATALYST The present invention concerns a

catal yst for hydrotreatnent of a hydrocarbon petrol eum feed, conprising
cobal t, nol ybdenum and phosphorous. 5 1 Hydr ot reat nent of petrol eum
cuts is gaining inportance in refining, both with the increasing necessity
for converting ev@@ATALRYSIICONFAINING PEHOSPHOROUS AND ABROCESSFOR y of
specifications for the finished products. This state of affairs arises from

the econoni ¢ HYPROTREATVMENKOFPETROLE M FEEDSTUSING! THE €T AL YRT
ever-increasi ng heavy fractions which have both a relative deficit of

hydr ogen in SR acti .rgly:ﬁﬁ | s
t hem and coﬁ%?ﬁes%rﬁllgrge\ééuég{r} |tyg(r)b?taﬁres% g‘?o tontééasuglﬁ as E‘ﬂ‘f‘gﬂdﬁ?‘ﬁgﬁéﬁ&%“
t he purification of hydrocarbon

Bgt;8?g%%ﬁ%%@%%%bﬂ@ﬂﬁ%ﬂ%ﬁ%qm?&tphféﬁ%b?@gﬁ, on of the backbone defined by

t he carbon ons. Thus if includes elimnnating heteroatons such_as sul phur
and hitr ogeﬁf,{y&%rrmtwgm M@&%@tm&a@m imporgace i Fsiiping, both it the inczeasing .
When this proves to be necessary, the petroleumcut is hydrotreated then
freed onecessityfonenmyertingevemheavier factionsand with the imeredsingesgverity of ispecifications: for
be recovered. The "severity" of hydrotreatnent is directly linked to the
oper at i thg finished prosdasts. The term "operating condi ti ons" nmeans the nature of
the feed, the total pressure in the reaction zone, the partial pressures of

the various TRNRAWEFaffdiRhrisePfbnOhe tosHoRtie i b 8f RfakimallySRalinge infsdried

and 20 the hydrogen flow rate. In general, the heavier the feed and/ or
nore di ffj babarls . - V) . ' .

Cond t1 Sk ith bherfcloifgP AT ool IR K0V 601 alefieh BeRF b0 dicn ip those
hi gher and t.he,.hour I\ ce.velocity.i.s | ower. r.research on a yariety of
oupr « By e O fr e Bcia ook om B, angl s fates doabtis of Epteriabms
surprisingly, an alum na based catal yst containing, expressed as the oxide
cont ent SYsh a5 sulphrgnd nittogemo, by wei ght of cobalt oxi de CoO, 10-30% by wei ght

of ol ybdenum oxi de MoG3 and
In general, hydrotreatment is the purification of hydrocarbon petroleum cuts without

significant modification of the backbone defined by the carbon atoms. Thus it includes eliminating

heteroatomé such as sulphur and nitrogen, eliminating metals, and partial or complete

15 hydrogenation. When this ﬁoves to be necessary, the petroleum cut is hydrotreated then freed of
the products formed which means that a pliriﬁed petroleum cut can be recovered.

The “severity” of hydrotreatment is directly linked to the operating conditions. The term

“operating conditions” means the nature of the feed, the total pressure in the reaction zone, the

partial pressures of the various compounds, the reaction temperature, the hourly space velocity and

20  the hydrogen flow rate. In general, the heavier the feed and/or more difficult it is to convert, the

| more severe are the operating conditions, i.e., the pressures, temperature and hydrogen flow rate are

higher and the hourly space velocity is lower.

Our research on a variety of supports with a variety of compositions has led us to the

discovery that, surprisingly, an alumina based cdtalyst containing, expressed as the oxide content by

25 weight, 2-10% by weight of cobalt oxide CoO, 10-30% by weight of molybdenum oxide MoO; and



2. 4-10% of phosphorous oxi de P205 and which preferably has particul ar

physi co-chem cal characteristics, has a hydrotreatnent activity which is

far superior to those of prior art fornulations. The matrix used is al um na
based (at |east 50% by wei ght of alum nalp and is preferably essentially
constituted by alumna. 5 The catal yst is characterized in that the
phosphodel®¥s cofhtphasphorousr exisle dPs03s tand phiche prefomblyy hagi phrticulér phesipb-ochanival
pent oxi de P26, with respect to the finished catalyst, is in the range 4. 0%

to 10. Otharpetefistios,Hay aihgdiotreatmaenativitpihich iSfad Yapeiior fPhosd6f3fridr 8kt ifmilatidhs.
range 5.6%to 8.0%or 5.6%to 6.5% It is characterized in'that the cobalt

content, expITas frif usbd' s AGMHRBAIE V1e4R! fwgBRaLs alfitl dfiab
respect to the finished catalyst, is(ianlt e%rll’ ewéj. 00%%1‘1‘%&30%&88?3#%m yy
in 10 &E“ﬂﬂﬁ’% D0 %9 and nmore preferably in the range 3.5%to
5.5% ItE 'S C argétgﬁit?g&?qnh ‘hat the nol ybdenum content, expressed as the

per cent age by, wei ght .of . nol yhdenum oxj de MoO3 with respect to the finished
cat aPyst, is)h’ﬁc?. s‘r‘ﬁﬁbga‘i%%q%dn%%)&‘ pROTguSRpSAL, expressed;as the.peroentags by
18.9% preferably in the range 15.0%to 18.9% and nore preferably in the
range 18zl obphasphorpuspentexidePyQs with respeet totthe finished catalydsyis in the Bfge 4.0% to
surface area: The BET surface area, neasured on the finished catalyst, is
in the 16.0Ye pisferably i @& mahge 4.5%g0 810% tind alore/prieferabite inr the gmgt 306% to 8.9% 6i25.6%
and nore preferably in the range 130 to 240 nferr]/g. CSH the Shell

crushi ngp 659&N M 18, chafikctEeide B thatBiRSsubal cof %xkteasea' edRAhE Perleliabe b SwéiBh
than 1.4 MPa and preferably nore than 1.6 %2. ver age po?{gﬁ!di a tZr: t:Of
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obt ai ned using a nercury rosi neter. e pore pbutron

deriyat jsve o | cul ated. . Thi s. derivat] e passes through
onc S HETREEL Y S 87 0% B Biigably inie Grae S Phdo St WS FbRarterizeg that
cat al yst clgfy d is such that the maxi nrum or maxinma is/are obtained for a -
pore di Hfee ugy %"ér"é‘l’?“ﬁw{l?é the pgreenfagenby yveight of molybdenum pxideyMoO; with
preferably in the range 95 Ato 110 A nore preferably in the range 100 A
to 110 pespect to the finished catalyst, is in the range 10% to 30%, advantageously in the range 10% to

18.9%, preferably in the range 15.0% to 18.9% and more preferably in the range 16.0% to 18.5%.
The catalyst is also characterized by:

15 BET surface area: The BET surface area, measured on the finished catalyst, is in the range 100 to
300 m?/g, preferably in the range 120 to 250 m%/g and more preferably in the range 130 to 240 m%/g.
CSH: the Shell crushing strength, termed CSH, measured on the finished catalyst, is more than 1.4
MPa and preferably more than 1.6 MPa.

Average pore diameter: The average pore diameter is measured from the pore distribution proﬁle

20  obtained using a mercury porosimeter. From the pore distribution curve, the derivative curve can be
calculated. This derivative curve passes through one or more maxima, the abscissa of which gives
the pore diameter. The catalyst claimed is such that the maximum or maxima is/are obtained for a
pore diameter or diameters in the range 80 A to 110 A (10 A = 1 nm), preferably in the range 95 &

to 110 A, more preferably in the range 100 A to 110 A.



3 Pore volune of pores below 80 A: The pore volune of pores with a dianmeter
of less than 80 Ais at nost 0.05 ml/g, preferably at npst 0.035 m /g and
nore preferably at nost 0.025 m/g. Pre volune of pores over 140 A: The
pore vol une of pores with a dianeter of gpver 140 Ais less than 0.08 m /g,
preferably Iess t han 0. 06 g and nore ferably less than 0.05 nl/g

Ther e aPere¥yolumeofigores bejo 0rﬁsmreaogmezﬁ‘(pomswnﬂmd@mmﬂle}stham&)ﬁp:sraé
volume is less than 1096of the total pore volune, or nore preferably |ess

than 8%mo$t@.05 mbp \prefeadblysimest 01035 hel/g dndafore prefeiablylat thodt 0.028mder e vol une
of_ pores with a dianeter in the range 80 Ato 140 Ais in the range 0.20

M7 g t op i p_(lj_t_Eﬁ 8l& |b A- he ya?e{r&lﬁﬂe of pafes Wittfa URnster bf Hved 1404 is less
20-60%70 oa pore volune 1S in pores Wwth a dianmeter 100-130 A
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after calcining Preparation is finished in all cases by calcining at a

t enper aPAFF ¥okyme; gmere preferabliiosy then $%. 15 One preferred met hod

consi sts of m xi ng a noi st aI um na gel for several tens of mnutes then
passi ngPoteevohune ef prj ang fotoal 40 &: (The fporevolume of| pores withtadiametien irether
which is preferably in the range 0.4 to 4 mm The catal yst al so conprises a

hydr ogefaapé 80 Af 11401 S013.in Terah %ao .00 G1/pAA ORI prefetdbl in 1O rdre 10/ 3DbE & 070
e

nol ybdenum or cobalt. It can I ntroduced into the catal yst at various

stages folglai 2880006 REIHI P b s okt BiiBmelek 108430, [ nt 1 oduced

partially~or conpletely on"mxing wt e OX|de sel ected as the

oty Lﬁfe’fﬁgﬁﬂé@i@% W AR b W&% sob ot BERERiRidh Fnich e

si mul t eousl Wltﬂeé)r after the cobalt, whatever the 25 nethod of
i nt rodu the skilled person.

The hydrogenating element is introduced during mixing or after forming (as is preferred).
Forming is followed by calcining, the hydrogenating element being introduced before or
after calcining. Preparation is ﬁnished in all cases by calcining at a temperature of 250°C to 600°C.
15 One preferred method consists of mixing a moist alumina gel for several tens of minutes then
passing the paste obtained through a die to form extrudates with a diameter which is preferably in
the range 0.4 to 4 mm.
The catalyst also compﬁses a hydrogenating function. The hydro-dehydrogenating function
is provided by molybdenum or cobalt. It can be introduced into the catalyst at various stages in the
20 preparation and in various ways. | |
It may be introduced partially or completely on mixing with the gel of the oxide selected as
the matrix, the remaining hydrogenaﬁng element(s) being introduced after mixing, more generally
after calcining.
Molybdenum is preferably introduced simultaneously with or after the cobalt, whatever the

25 method of introduction.



4.1t is preferably introduced by one or nore ion exchange operations
carried out on the cal cined support using solutions containing the
precursor salts of the netals. It can be introduced by one or nore
cperations for inpregnating the fornmed amd cal ci ned support with a sol ution
of one or nore precursors of cobalt oxide while the nol ybdenum oxide 5
precur sor ( s) It i/ preferably rintodused thyi one bo mdretionl exchamgeioperagions chirizdsoutped the
When the el enents are introduced in several steps for inpregnating the

cor r es poaldined syppoetusingsohiohs comtainingithe potirddrealkebLthe nietalst ep must be
carried out on the catalyst at a tenperature which is in the range

250 C 06 8 inkded j p&&ﬁ .
preE)g; 21][ [ OL?IIt c‘gl be ?%’P??Sﬁﬁ aof)erslo or %%%%&%%éwa#éfcg}cmed
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w th_or _w thout, . nter | ate .cal cj ni It .can al.so be conpletely or

part?al P?c}]ﬁf’aﬁ)dﬂnwd?gﬁéj%épﬂ?ﬂﬂ ?’fép“gﬁﬁ&mm‘gﬁ’?méuﬁmr?bdenum into the
alumna which is in the formof an extrudate, with or without internediate
cal ci ni ng. | Wheanthe| elgmprts aseintsaduced dn several steps fomimprégaating vehe cortesponding
cobalt and nol ybdenum into 15 the alunmina which is in the formof an

ext r udapescutspr saltsy amintérmediatencaleiningistapemuost| bel cairie outtorcthe catabyt bea temperature
i ntroduced lastly and alone. Finally, it should be noted that this list is

gi ven bwhichyis &f the Relige 250 1tg6009Cand a | arge nunber of variations can be
I mgi ned. Since these netallic elenents are introduced in the form of

oxides, in o ' i I | ol d be
01 96, ORHphbbul 8 GRS ey e i P PF o W8yl b &
ey a TR ik Bat ARGEF Wbt 3 255, Ton suBRale; bR ifiFodiled befong Bpitas the
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480[err]C, preferably in the range 260[err]C to 450[err]C, the hourly space
vel oci t intermediate ealciningg dt can also be gempletely or partially introduced, mixed with the cobalt or

the molybdenum, into the alumina which is in the form of an extrudate, with or without intermediate
calcining. It can also be completely or partially introduced with the cobalt and molybdenum, into
15 the alumina which is in the form of an extrudate, with or without intermediate calcining. It can also
be introduced lastly and alone. Finally, it should be noted that this list is given by way of indication
only and a large number of variations can be imagined.
Since these metallic elements are introduced in the form of oxides, in order to become active
they have to be sulphurised. It should be noted that any in-situ or ex-situ sulphurisation method is
20  suitable.
The invention also concerns a hydrotreatment process using this catalyst.
Many different feeds can be treated from naphtha (initial boiling point 80°C) to vacuum
distillates or vacuum residues.
The total pressure is in the range 0.5 to 20 MPa, the temperature is in the range 200°C to

25 480°C, preferably in the range 260°C to 450°C, the hourly space velocity is in the range 20 to 0.05



5 hlerr] and the hydrogen flowrate is in the range 100 to 3000 litres per
litre of feed. The hydrogen partial pressure is preferably relatively |ow,
at 0.5-6 MPa, preferably 0.5-5 MPa. To take two extremes as exanpl es,

hydr odesul phurati on of a naphtha cut wasscarried out at a pressure of 1.5
MPa, a tzrrperature of 300[err]C, an hourly space velocity of 10 h[err] and
a hydr objeand Ithenhydrogenoflow Géte 1is in the mhgé @0l to\B00Clitrgsiperditre b feed at Therhydiogen
deasphal ted vacuum resi due was carried out at a pressure of 20 MPa, a

t enper apattigl prlessufd Ese?fere?ablyrreiaﬁmwowpape.sx@md,tﬁgtefang 0.504 Pd.  ARCtake two

hydrogen flow rate of 1500 1/1 of feed. The followi ng exanples illustrate

the pre . : . : _ Y .
produce% a iégﬁﬁée qugﬁs’%%d}é ah ai um ﬁgxﬁlggg%ﬁggggg%t. ioaﬁlﬁiaggeprﬁsmv?eoﬁ'gd
a conmref&d.al | | | 3 | .sold b nd the | was i xed, w

wat er . a%’giah% %@%ﬁlﬁﬁgﬁrﬁ"ﬁ’g’mw gpwfgg}ﬂccﬁx‘ szo b and 3315’#50%&? ﬂong,atet ‘Ffteﬂ)o n
past e obf ai ned.was SS t hrough a cylindrical diie to obtain extrudates
with a ef %ﬁw&ﬁﬂ\éﬁw@%ﬂf&m@%o a dewp Repwm residpewasearredoytiay apressure of
120[ er r;C then cal cined at 550[err]C for 2 hours in I st air containing

7. 5% by2Q dRare temperatuse of 380°C, an hourly space velowinpLof 015 rl;%andla,/hxdmgen flow rate of
accordance with the invention Cobalt, nolybdenum and phosphorous were added
to the BSOQOKladfdeedupport The salts of these three el enents were introduced
simul taneously by dry inpregnation of the support. The cobalt salt used was
cobal t ni trafke €l dVNahE rexhinpRS Millustfié? the ‘#éﬁ‘eﬂﬂ%%ﬁéﬁwmﬁﬁktin%? @?}Ffﬁﬁdiﬂﬁgi
hept anol ybdat e Mo7Q24(NH4) 6, 4H20 and the phosphorous was 1 ntfoduced I n tﬁe

f orm of égggm After dry 20 inpregnation, the extrudates were dried
over ni g%t at 120[err]C then calcined at 550[err]C for 2 hours in noist air

contai ni ng 7xh%b v%u of wat.er. . .The final, quantities qof tal, oxi des
ands(?he prin |epBT°\éBﬁ P‘glgr-@h%‘fﬁnE‘& of 21} alpming E%eass“RB‘? t'g‘b ey, Wep Hsed a
M3 (% by wei ght X 18. 2 CoO (% by wei ght . 4.1 25
Moch. | oRamEEialR available SB3 gl sold by, Condea. he gel was mied with water and rittic acd then

mixed for 15 minutes. Following mixing, the paste obtained was passed through a cylindrical die to
obtain extrudates with a diameter of 1.2 mm. The extrudates were then dried overnight at 120°C

then calcined at 550°C for 2 hours in moist air containing 7.5% by volume of water.

15 EXAMPLE 1: Catalyst C1, not in accordance with the invention
Cobalt, molybdenum and ﬁhosphorous were added to the extruded support. The salts of
these three elements were introduced simultaneously by dry impregnation of the support. The cobalt
salt used was cobalt nitrate Co(NO3),, 6H;0. The molybdenum salt was ammonium heptamolybdate
Mo0;0,4(NH,)s, 4H;0 and the phosphorous was introduced in the form of H;PO,. After dry
20  impregnation, the extrudates were dried overnight at 120°C then calcined at 550°C for 2 hours in
moist air containing 7.5% by volume of water. The final quantities of metal oxides and the

principal physico-chemical characteristics were thus as follows:

Mo0O; (% by weight) : 18.2

CoO (% by weight) : 4.1
25 P,0;5 (% by weight) : 1.9

Sper (m%/g) - : 205

CSH (MPa) : 13



SBET (nferr]/Q) 205 CSH (MPa) : 1.3

6 EXAMPLE 2: Catalyst C2, in accordance with the invention Cobalt,

nol ybdenum and phosphorous were added to the extruded support. The salts of
t.hese three elenents were introduced si mgltaneously by dry inpregnation of
the support. The cobalt 5 salt used was cobalt nitrate Co(NJerr])[err],
6H err] O The nol ybdenum salt was amoni um hept anol ybdat e

Mol err] O[ er r] ( NH er EXAMPLE 2/Chalysk O2;hradcopdauee witlotheifiveitioni Nt r oduced in
the formof Herr]PdJerr]. After dry inpregnation, the extrudates were

drj ed over ni Qlabalgt mdRBlcum snd PRosphérott WRee addeaoil te féxﬁu&&l su?prpthﬁur'?h(if Salts of

moi st air containing 7.5% by vol une of water. The final quantrities o
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Fol | ows e 6o bt Wate QYRR s RaE ol WA SmBroafdeiror i Sumboit) T8 sohg
\(Aﬁ{ ggﬁ % ,szblg used was cobal’f1 ﬁi%i'ag[(?or(hb%,e é%]g)g ’Oé%t? Xloi%iiglm salt was ammoniux?ilhegtalrgp_7 SBE-Il-ybdate
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el enents were introduced sinultaneously by dry inpregnation of the support
The cobémpregaation, thecextrudates wetet duikd overmighitogtNCDRC 1then| ealcihed &iH-§50°PC] for 2chvaird ine
nol ybdenum salt was ammoni um hept anol ybdate Mo[err]Jerr](NH err])[err], 20
4H20. Airoist air yontaipinggMa% by voldige esf Watka! €FhoVEingl udntitied o miétalNbxiads and the
120[err]C then calcined at 550[err]C for 2 hours in noist air containing

7. 5% by piiatipalph9sicoldhethical hBrabiefislics e tHius a8 follws B @l OXi des and the

princi pal physico-chem cal characteristics were thus as follows: MG3 (% by

wei gt ) Mot (% by weight) : 182
CoO (% by weight) : 4.1
P,0s (% by weight) : 57
Sger (M%/g) : 170
CSH (MP2) : 1.8

15
EXAMPLE 1: Catalyst C3, not in accordance with the invention, for reference

Cobalt and molybdenum were added to the extruded support. The salts of these elements

.were introduced simultaneously by dry impregnation of the support. The cobalt salt used was cobalt
nit_rate Co(NOs),. 6H,0, and the molybdenum salt was ammonium heptamolybdate Mo70,,(NH,)s,

20 4H;O. After dry impregnation, the extrudates were dried overnight at 120°C then calcined at 550°C
for 2 hours in moist air containing 7.5% by volume of water. The final quantities of metal oxides

and the principal physico-chemical characteristics were tﬁus as follows:

MoO; (% by weight) : 182
CoO (% by weight) : 4.1
25 P,0s (% by weight) : 0
Seer (m%/g) : 235
CSH (MPa) : 1.2

EXAMPLE 4: Comparative test: Hydrogenation of toluene
30 The activity of the three catalysts described above were compared by hydrogenation of

toluene. Before use, the catalysts were sulphurised in situ. The reaction was carried out at 3 MPa at



CoO (% by wei ght) : 4.1 25 P205 (% by wei ght)
0 SBET (n2/gQ) ; 235 CSH (MPa) ;
EXAMPLE 4: Conparative test: Hydrogenation of toluene 30 The
activity of the three catal ysts descri beg above were conpared by :
hydr ogenati on of toluene. Before use, the catalysts were sul phurised in

si tu. Théempesatuiecof 300%C.c The feed vaastconstitied/ By taltene to which 2%byrwedighterf@MDS had
300[err] C. The feed was constituted by toluene to which 2% by wei ght of

DVDS habedresidedd decrelative attelifiés ate shewn i theaabla below) oCkaiyst CH.ewhieh|contafed \Ho
Cat al yst C3, which contai ned no phosphorous, was selected as the reference.

Cat al yShhosphorous vﬁf&ts'él%'twa%ereference 126 C2 152 &3
100 5 IP cgn be ’seen tﬁat the two catal ysts containing phosphorous were
nore active than the catalyst with no phosphorous. Further, it can be seen

that the catal yst '%?%;%ont ai ned ?\hi h proportion of phosphorous was
significantly nore than tha %‘Hﬂl’ai ning only a little. EXAMPLE 5:
Conparative test: HDS of SRGO 10 12 The three catal ysts descri bed above
wer e conpared using Gh actual feedl5Before use, the catal ysts were

sul phurised in-situ.C3e nmeasured tH80hydrodesul phurising activity on a
strafght run gas oil, the principal characteristics of which are given in
the tabl e beltovan biesesnt thatitheltwoe cathigsts containing phosphorous Gwéle tmdief actioé ithan the

i ndex at 20[err]C 1. 4564
catalyst with no phosphorous. Further, it can be seen that the catalyst which contained a high

1.2

proportion of phosphorous was significantly more active than that containing only a little.
EXAMPLE §: Comparative teﬁt: HDS of SRGO
10 The three catalysts described above were compared using an actual feed. Before use, the
catalysts were sulphurised in-situ. We measured the hydrodesulphurising activity on a straight run gas

oil, the principal characteristics of which are giveil in the table below:

Density at 15°C 0.856
Refractive index at 20°C 1.4564
Viscosity at 50°C 3.72cSt=3.72 x 105 m%s
Sulphur 1.57% by weight
Simulated distillation:
IP 153°C
5% . 222°C
50% 315°C
95% ' 415°C
EP 448°C
15 The HDS test on the gas oil was carried out under the following operating conditions:
Total pressure 3MPa
Hourly space velocity 2h!
Temperature 310°C, 340°C and 360°C

Hydrogen flow rate 250 111 of feed



Vi scosity at 50[err]C 3.72 ¢St = 3.72 x 10[err] nferr]/s

Sul phur 1.57% by wei ght Sinulated distillation:

| P 153[err] C 5% _ 222[err] C 50%
315[err] C 95% 415[err] @ EP 448 err] C
15 The HDS test on the.gas oil was carried out under the follow ng
operati ng coilti¢ citalytic pexfomhanpesafithe three catalysts at the three reactioriMempeiatures aregiven
vel ocity 2 h[err] Tenperature 310[err] C,
340[ err iﬁ&ﬁﬁll&ﬁﬁ%&ﬂﬂkcm sbed/as! thé Qctivity using the activity’&tCeath lerfperdt@ftof
The catal ytic performances of the three catalysts at the three reaction

t enper abaaRSt €3, éﬁ’&ﬂ,ﬂoﬂc&ﬂiﬁn&:ﬁb%ﬁ&fo%,ds@ﬂﬁfer@ﬂl?y are expressed as the

activity using the activity at “each tenperature of catalyst C3, which did

not contain phosphorous, as the reference. Catal yst 310[err]C
340[ err bca:talyst 3 % err]C CL 340°C1 3%63(: 115
118 2 28 129 C3

100 Cl 1001 180 catal yst d18of the invention was

apparenfRy be signifidddtly nore act!®8e. The catallg8t of the invention is
thus pafBicularly sui 188l e for hydrd@@sul phurati orf00
5

Catalyst C2 of the invention was apparently be significantly more active.

The catalyst of the invention is thus particularly suitable for hydrodesulphuration.



9, CLAI M5 1. An al um na based catal yst containing, expressed as the oxide
content by weight, 2-10% by wei ght -of cobalt oxide CoO 10-30% by wei ght of
nol ybdenum oxi de MoG3 and 4- 10% of phosphorous oxi de P205, with a BET
surface area in the range 100-300 nierr]bg, a crushing 5 strength
CSH of nore than 1.4 MPa, and an average pore dianeter in the range 8-11
nm the pore volune of pores with a dCIAXMS of nore than 14 nm being | ess
than 0.08 n /g, the volunme of pores with a dianmeter of |ess than 8 nm being

at-- nost 10. 05Anialgninabdséd eatalpit \coBtatHin @(pﬁsseﬁtabtﬁedidasebmenmgﬁﬁbi' 2-10%
range 8 to 14 nmbeing in thgdrange 03.920 m/gto 0.8 mM/g. 1 2.ghﬁ A Iw

cat al yst acceibhi6f tébaft'bidd Col; RE:56%6"HY v‘%{ali@h{‘%f ﬁapnypgéém 5416e Bf’d&c@%g{i%i a’rgs

4.5-8.0% 3. A catal yst according to“any one o pr ecedi ng

whi ch the P2 ' 6-_ 3 0% 4. A cat.al yst ac ' 3,0 an ne
of the precegg%gﬂ%gkgdgiﬁo%@%t%gfégga%eoﬁegﬂﬁ t?(%raglggcl%f;fy@@) & ?I‘fé’sﬁ\?@
content is 10.0-18 gﬁo 15 . at al yst according to apy_ one of_ the
prectdi ng cl Sength & Qg%ea?milrfﬁ"’ﬁ’&n MAVETAES PO gter, 1 the rangs &l hamy the
with solution(s) of cobalt, nolybdenum and phosphoric acid, followed by
dryi ng and cBOT€iveiumee phpesss wyithhd diangster ofsmpreothan d4un beingrlossr than 98 mbg, the
petrol eum feeds using a catal yst according to any one of clains 1 to 5,

operating at velumeroforeswith o tiaftet 2Fless that, 8 am beiny st3sost 0.05 mbPg, and GhéViistume
with an 20 hourly space velocity of 0.05-20 h[err] and a hydrogen

flow rate of of RitesRfR a Wisnélér WiigH is ifi the ranfe B O 14 fifh RGP the farfe® 0207 D% 6 0.8
carried out between 0.5 and 6 MPa. 8. A~ process accordi ngm?o cl ai?r% 6 or
claim 7, i nm\{yg_i ch the hydrotreatnment is hydrodesul phuration. 25

10 2. A catalyst according to any the preceding claim, in which the P,Os content is 4.5-8.0%.

3. A catalyst according to any one of the preceding claims, in which the P,Os content is 5.6-
8.0%.

4. A catalyst according to any one of the preceding claims, in which the CoO content is 3.5~
7.0% and the MoO; content is 10.0-18.9%.

15 5. A catalyst according to any one of the preceding claims, prepared by impregnating a calcined
alumina based matrix with solution(s) of cobalt, molybdenum and phosphoric acid, followed
by drying and calcining in moist air.

6. A process for hydrotreatment of petrdleum feeds using a catalyst according to any one of
claims 1 to 5, operating at a temperature of 200-480°C, at a pressure of 0.5-20 MPa, with an

20 hourly space velocity of 0.05-20 h™ and a hydrogen flow rate of 100-3000 1/1 of feed.

7. A process according to claim 6, carried out between 0.5 and 6 MPa.
8. A process according to claim 6 or claim 7, in which the hydrotreatment is

hydrodesulphuration.

25
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