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65 Various methods may be used to make the catalysts employed in the process of the present invention
provided the aforomentioned parameters are achieved for the resultant catalyst.

One preferred method of making the catalysts of the present invention is comulling or cogelling the
desired metals with an appropriate support materials, e.g., silica, alumina, etc., during preparation of the
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but t he AEGRfirig"S ASHM B&s&&s alent A
Vanadium distribution factor is used ‘herein to mean the ratio of the average metal concentration fo the
concentration at the maximum, typically at the edge of the catalyst particle. Since the distribution factor is
50 obtained from electron microprobe analyses of catalyst samples removed after tests are completed, it
represents a run average metal distribution. For simple first-order kinetics, the distribution factor is equal to
the run average effectiveness factor. For other kinetic orders, the distribution factor is proportional to the run
average effectiveness factor, if the maximum concentration occurs at the edge of the catalyst particle.
For most practical applications, the maximum concentration occurs at or near the particle edge.
§5 Therefore, a high distribution factor (approaching 1.0) means that the metal-containing species penetrate
further into the catalyst and deposit more uniformly in the pores. A low distribution factor (approaching 0)
means the metals deposit preferentially near the edge of the catalyst pellet.
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‘refefred to herein is calculated as parts per mllion pure netal. The
contam nating netals ih the feed typically include nickel, vanadi um and
iFron. Preferred feedstocks for tHEP @AE&IAB1 nventi on preferably contain
greater than 0.1% sul fur by weight. The sulfur is present as organic sulfur
conmpounds _and the wt.% sulfur is calcul ated based on elenental 5 sulfur.
The proc S he present invention is carried out at 316 to [err] (600
to[err]), nor e, preferably, 360 to [err] to [err]).Preferred pressures are
0.8-to0 6 bsolute (100 to 10,000 psig), nore preferably 7 to 21 MPa
absol ut e 9 Ml a: rates are
prefer;abiAs; :;CS'%Tlégq%(f@'%%LW?&?%&?W?@%@SEWEw d hourly space
vel oci ty (LegS¥lor kilseh Vérsd? 29 i ad dichigh ackli didpBrsibity 1 vaifie) bBtRedrdodhy St
par ti cl egg ivas Plaijol ik Bikel-PdMis Inikbt atdChediad g.?d 7 [18b.9405 FRR G M, Atbrd 1 O
2 [err. A E786 Giied RO waEHRM tSTRE mbePilovily SveP{5SRiIRUMs. THoH $816 b 9fleond HNGS al Yst
and cab ak0sd) amPRemicr Bisthe®MiCIRgk ddbedd Afid? bightihihules! 818 g GREGAE.NH, OH 98884) iakke b mbove
and havi ggtilee H. 0 aereNaRIasdOHRRr hfde tniinutedCWHhilB AchinRiily teOtle@péthtaratat atiott 607G (il Fned
MESOPOr € AR DS anlihutds] 8891 & 6f K\l 150atlinfdaparealuniilichaviag alDy véluddisebedeh a6-20, was
subst ant iaddet \intd he raigenEThem 704 mbrdistiledyH.PDewds gddade Afler ahdiit 0 naindbs|1the Gyixiurowas y as
t he cat algoletd tol@smit rodomderaimeaiure. Aftert staliog svemight, ¥mvreatéral rscaxpoudet! inoa 2-@Ecio Bpnot | |
hydr ogenaxhiudar usieg al GO39-ET AlleL With ¢ORIBEIYaeT lo@itheTheerel Fhee catalyst wes extiuddgiuandadiiedind
por e vol imresdiately a4 4213 Kd2659 * Priorthinehoussanghat284 © CGH{CN ) fer t8o mohodre Singllypthe catalyst
descri pt besa wes calined alr927 1fo(160i° Mdferrope howi withht GFtbéry 8Fned fromit. The term

" macr opor esthe resultingsatalys baserhad the flleyingmpediesyi t h pore di ameters >100 nm
(1000A) as defined by nmercury_porosinetry (ASTM D4284). The term
“wesopfbres" is used herein tg PERRID DoAsitgS \Molda gror g di aneters in the range
3.5 to 100 nm (35-1000A), as |dsKeletarmbnklly Mpracigie¢ pdrosi metry. Mesopore

Vol unme is determ ned by ner cyrBETSurfaci Al | \146.82 m2/g Aver age nesopore
dianeter is calculated for purposes or Wwtn the present invention as
folloys: Average Mesopore Di aneter [err] 30 Peak Mesopore

D anmeter = the maxi mum [ : n (35-1 OOOA)
di aneter; The peak rresodoMefcmBmImt?f as cal cul ated by |mercury porosinetry
depends on the assuned nNefddibyre GoiheCt angl ¢.od)2eQgt act] angl e of 140
degrees is used in all damadidpaieivameWnet her |fadgisad@l yqt base or 35
finished (nmetal s-1oaded)| madreporest . Cat al yst |beg@e conporfents such as
alum na, silica, and sil|i peakMestpbre@idhetee a qGomicawmi (1e2Aplle of approxinmately
140 degrees. The additi gnCad. Avee Masoporb Diambes ¢ 20atnal (ea2d) qupport material s
changes the contact angle. NOmerneress, 1n our calcarations for the
finished catal ysts we assune a contact angle of 140 degrees. In this
manners§ k mesopore dianmeter for the preferred catal yst supports of
this invgnhﬁre@%ramere found to be >14.5 nm (145A), and the peak mesopore
di anet er pirrEchRAOR O fTREVEROPORBUSEX LSS PBadE S 1 nvention were found to be
>16.5 nMT(IT65A), and, 1t anytning, tne mesopore di anmeter woul d becone
‘stial | er. THHS catdiy3€bdsé Brapdiéd ih BrimplbOr. wasllowed & rEtydrited B SVemigRY 1509 df Sh@dratesl t O
as "affhassethad ditdapbeIvoluhb of 129rd8) TeUmpragmtich' soRtion! was prepered) By RibihgtaAd hedisy t O
surface 8g.geg phsspharBdie dcidd Yolutioh EaEMhgIBBH Wb iadd12.0%i M 40 e. Bied, 308d hyaebgen
Surface poredis wae added @idmp i aititb urgil thgsditien Wmbd a ke vsraviBiellowredidrobistilled watpr dad a
from 45 &idbdl torigoneese the totdl meldmeLt®N te. Cd4 p NICOARER £0idnce L 48i45gNinwasr addexiwithsfBing s
used her @i49° €.oAfleninamiing:stddped, dwasoltion wae stoléd ¢o 30 Crapdidiluted do 129 cAFTEh/MIBIUIBB Bat@S
t est net Fecbaseiwasosprhy rpgrefillad AST e BAGRO- TS wetviDReriak wascallowed| te: stand: eayerlighty and<sn
Car bon. resyltingicatelyeti s rdripd i 12/ ° ¢ 4250 ) fersong hewr- Theer dry eatelyst waa saleings in at muffley f
the aver® ith-A0 €fhens el ferispoivus gt BHE @B EL e hourhat 132° ¢ KASO Py heyrs at
typi cal | J294F (A Ang fivedrours geb10 256 BP9’ particle. Since the distribution
factose i s S0P efiing cotalypt hasdnn fllowing pPOPEEESTr opr obe anal yses of catal yst
sanpl es renoved after tests are conpleted,_ it represents a run average
metal distribution. For sinp| ®aficie Bénsty dey 1kitgeti ds, the distribution
factor is equal to the run ayekeesa Dedsitect | \3@gass flact or. For other kinetic
orders, the distribution fac|®ETiSgrfae apar{itd8ham?gd t he run

5 Mercury TPV 0.6167
Mercury Macro PV | 0.0479
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average effectiveness factor, if the maxi num concentration occurs at the
edge of the catalyst Pparticle. For nost practical applications, the nmaxi num
.concentration occurs at or nearERAd43p&12Bt| e edge. 55 Therefore, a high
di stribution factor (approaching 1.0) nmeans that the netal-containing
species penetrate further into the catalyst and deposjt nore uniformy in
the pores. A | ow distr| IMetcugPofodimber (approachi ng 0) peans the netals
deposit preferentially ysr ellet. 6 EP 0 437
512 Bl EXAVPLES Exanpl f I§taiPore I“B°PEPT| ZA w@gﬁ) ALUM NA TO MAKE THE
MACROPOROUS CATALYST B B Kai ser MELLAr™50 bl unina, an al umina
havi F‘rg an acid dispers %‘fw Dé@i“ye) e? ahd 28, was charged to
a Baker - Perkins m xer Ic j&g g,reg. ( ﬁ{ﬁiﬂﬂ) h good mixing. After
five mnutes, 873 m ds was—addee—t+o—the—m xer slowl y over 15
mnutes Then 13.9 g of conc err] - 10 (709 and 42 m of distilled H20
s pddedThisxpialyst iethgm omfsRlgdles Catalyg Ng- Bt conc. [err] (58% and 30 ni
d| str | 1 ed !err] wer e added over three m nutes, while naintaining the
t enper t about [err] ([err]). After 25 m'nutes, 859 g of Kai ser
Ver sal ) h Al aving a ,.. ~Ret ween 10- 20, was added
into t FH S After about 20

m nuses, ';BE JB Xotf Eﬁso ﬁA%BR’ng graé ptﬂdta I&r%;akg ' %%F ‘? Itd?s{rlleﬁtl-gb' ng

overni g mr ﬁrﬁ ulh lufign '3” s%fuﬁdﬁ%& usi ng
a 0. 03 o bﬁ, Fg@ ﬂf &rAﬁP f. em&a.xa, e vids mibad for
extrud q mitute& i¥6r Ybrshl 256 iluﬁn 8 'Wad de‘egr,,m; W8 rhiie Snd ftkedtfor[ €1 I ]
(L er r ] am;ﬂ%' 56 Hihuld® rI-ﬁlf fne Foauct Whd Gidrliddd inf ' RinSPBARhMSxr B EINGAD.038nch Bie dvitht
k. Ithe &@rﬁdaﬁ&%%hfuﬁéd AHdtbibokdn iktb iple6lsYof BID lof 2-3 bRl theasput ihto APrehadiadl Freas base

had t thé h Wi @501 FYREZ iduRS Ther Ghe temperature was raised to 204 * C (400 * F) forP2unbrb Gbies.

Densi t Yinally, flo Odtalgst base WitaRinadl atl9eN<G (1700 * F) f&. 12hoy it ¢ CBEdry Sitr The pepéitiesaf the 146. 8
[err] 2&sullifiy catalyyt basy @ showii Bslowl ot al. Por e vol une 0.802 cc/g

Macr Qpore Vol une 0.0812 cc/g 30

Machpor es Pafii i anmet er 19.2 nm (1 92A)
Calc. Avg. Mesopore Di anetef %%pﬁi zz Exanpl e 2 | MPREGNATI ON OF

THE MACROPORQUS CATALYST BA‘ prepared in Exanple 1 was
allowed to rehydrate in air everaght—156—¢ u. rehydrated 40 base had a
totaj, pore volume of 129 cc. The inpregnation solution was prepared by

m xi ng and heating 88. ‘mejﬂultﬁn cont ai ni ng 15. 6% M
and 2.0% P to 40 C. ThEmMercd)Foleyims@gen per oxi de was ded a drop at a tine
until the solution tur | . Distilled water was
added to increase the | °req;;ume ‘ g [err] (EM Sci ence,

48. 486 Ni ) was added w agg oHs' ng 45 at [eé . After] foam ng stopped, the
solution was cooled to o RgieTH ed t|oy, :%nﬁ M/ith distilled water.
The base was spray porp fl,@é@&%s& Q%h Iuyg),qn!z]' wet material was

all owed to stand overn Re—tRe—estrtrrg—eatatyst was dried at[err]
~4{err]) for one hour. The dry catalyst was calcined in a nuffle furnace

Wi th®20 CFH dry air for six hours at [err] ([err]), four hours at [err]
([err])EemRiad hours at

IMPREGNATION OF THE MACROPOROUS CATALYST BASE

45 The base of Example 3 was impregnated in -a manner similar to the method of Example 2. The
properties of the resulting catalyst are shown below:

Particle Density 1.053 g/cc
Skeletal Density 3.706 g/cc

50 BET Surface Area | 130 m?g

56
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[ert] ([err]), and five hours at [err]([err]). 50 The resulting
catal yst has the follow ng properties: Particle Density 1.11 g/cc Skel etal
-Density 3.6 g/cc BET Surface EPSA37512817 [err] 55

Mercury TPV 0. 6167 Mercury Macro PV 0.0479 7 EP 0 437 512 Bl
Mercury Porosimeter Total Pore Vol une 0. 802 cc/g Macropore

Vol une 0. OGJmaedr,gp&osimete.— Macr opor es

7. 8% Peak l\/Esopore D angt A 1 A 4 ) c&,al T. |Avg. Mesopore
R.aneter  17.4 nm (1 74 "aﬁ'ﬁ‘?'%"%%ﬂ al yst is n Table Il as Catal yst
No. 3. Exanple 3 [err] B 40| VERSE ALUM KE THE MACROPOROUS BASE
785 GPams of Davi son SRA ‘6 dd8or rge 2f|9n 3kp¢ Baker-Perkins .

m xer. 1800 m distilled ﬁf; AR eggb‘aggg’%g,a % ,CE( (589 so that the
resulting solution pH wes B o—g—ot—t+-s—sottt+ot was added into the

m xer at 200 mM/mn while mX| ng. After aII t he solution was added, the
m xt ugge wadhinratlyst is ghownon fehiel o5 GtplvelNo- $hen 785 g of Kaiser Versal 250
al um na was added into the m xture and m xed for 20 another 50 m nutes.
Hal f theﬁiﬂ&'&éct was extruded in a 2-inch Bonnott extruder using a
0.039-in L]r d}gto T J, The extrudates were dried and broken into
pi eces into a preheated Freas oven at [err]

(Lerrm | ;%; K '°’°""Eﬁ%5'%t mﬁﬂﬁgg - *ﬁ*&fﬁ%ﬁ o :z%-m

hour in n‘fb‘ \Kras c u(W B8PS ‘ﬁ\erlﬁﬁu éQ&HeQaﬁﬁh ¥ kB3R 8f ©

shown bej¥bus ammbrid dnld @b &g H9P bk water Snd™t foreShiRbteY. TS MatbiiaY was extuded @£ C
. BET Surf aCgn 'ﬁ-iﬁéﬁ) BornPexittidetl Exfusidi rr€ddﬁ’éél B@utqshoﬂptTﬁé exhialiald widodrRd R lalirstctor-
o< 8552 CEhwivR BEHOIMAF Bt 2004 CHEBabout 15 minutes and Hen(LéiéinécCin Stalldnsriy @1 @906 C for 1 hour.

9. 0% Peak Whsi@aMing cdthiysfBdse had the followth§ prbpétties( 184A) Cal c. Avg. Mesopore

Dianeter 21.9 nm (219A) 40 Exanple 4 | MPREGNATI ON OF THE MACROPOROUS

CATALYST BASE 45 The bas TBPr egnat ed in a manner
simlar to the nmethod of Exaip m oar}&rgf&es of the resulting

a_

catal yst are shown bel ow. BETSur,aceA,ea 137 m2g

30 Mercury Porosimeter
Total Pore Volume 0.788 cc/g
Macropore Volume 0.0544 cc/g
Macropores 6.9%

s Peak Mesopore Diameter 18.4 nm (184A)
Calc. Avg. Mesopore Diameter | 21.7 nm (214A)

e Example 6

PORE SIZE DISTRIBUTION BY MERCURY POROSIMETRY

The method used to determine the pore size distribution of catalysts, over the range of 3.5 nm (35A) to
2000 nm (20,000A) microns is pore size distribution by mercury porosimetry.

45 The method is outlined below. It is related to ASTM D4284, "Pore Volume Distribution of Catalysts by
Mercury Intrusion Porosimetry”. A catalyst is heated at 450 *C in a vacuum for 30 minutes to remove water
vapor and other volatiles. A weighed portion of sample (0.3-0.5 g, depending on the total pore volume
estimate) is placed in the volume-calibrated sample tube. The tube is filled with mercury and inserted into
the pressurization chamber of a Quantachrome Auto-Scan Porosimeter. The pressure in the chamber is

s0 increased from O to 414 MPa absolute (60,000 psig). As the pressure increases, the volume of mercury in
the sample tube appears to decrease as the mercury intrudes into the pores of the sample. Apparent
mercury volume is obtained as a function of the applied pressure. Apparent mercury volume and applied
pressure are then related to pore volume (V) and pore diameter (D), respectively. Results are reported as
plots of pore volume (cc) and cumulative pore volume {cc) as functions of diameter (A) Numeric pore size

s5 distribution information is also reported. Data obtained from analysis includes:
Total Pore Volume;
Mesopore Volume (volume in pores with 3.5-100 nm (35-1 OOOA) diameter);
Macropore Volume (volume in pores with >100 nm (1 000/\) diameter);



" Particle Density 1.053 g/cc 50 Skel et al
Denstty 3.706 g/cc BET Surface Area 130 [err] 55 8 EP 0 437 512 Bl

-Mercury Porosineter Total Pore ERO43%512 B1 0. 680 cc/ g Macropore Vol une
0.0621 cc/g 5 Macr opor es 9. 1%
Peak Mesopore Di aneter 21.5 nm (215A) Calc. Avg. Mesopore Dianmeter 19

nm ( 190A) 10 ' I .S shMaoropoieVel bhe as st No. 4.
Exanpl e 5 CATAL%S%QE?Jﬁg% gﬁEBkEATI THt4Y Pore 30Q (%%ﬁ%nds) Ver sal
220 alum na (DI = 24) and 44 kg (96 Ibs) mcronized cal cined al um na fines

umi na (Dl = 24) and 44 kg (9 ci ned al unina fine
o (Bo0oPNEoReR apmacy Pamalbis e i nge Sy et oot pabieichg 70 7, 1 250

m nut _e%wa(ji %r.ggre d | o oVl n%lqg Sj Then 2.7 kg (6 Ibs) of aqueous
anmoni a aid%ongg kgle r%_-\)ﬁéjgiu%tf&gu A CLiSHRNTHE X @idmbter axds GFItRbASIE Swill bbHYfiSet
mat er| fiuhm%ﬁm@’&&l ﬁa dathp@ hasarfy BtnePconta& AhgldRr 1. AR Bifle of IR0k risigdod for
requj,’ QRmmam Uiicd of idk/alunilEm&ieals UtWefor, When MBtale dreGiddedl (Slich €3 Y impdGnatiéncanaar z
bel t drcyighatian), thé BpdarshiOhesdbs! boak Tiidiefd ineases By lah@exintaeiyC 2 MA(20R) totateé taar y
air at akedl edntdePdngld dbviids.frohni@o.esul ting catal yst base had the fol |l owi ng
properties: Particle Density 0.89 g/cc 25

Skel et &EHxarhpBi ty 3.44 g/cc BET Surface Area 137[err] 30

Mer cigry Porosi neter Total Pore Vol une ~ 0.788 cc/ g Macropore Vol une
0. 0544 GATALYSVISCREENING JEST 6. 9% Peak Mesopore Di aneter

18.4 nm (184A) Calc. Avg. Mesopore Dianeter 21.7 nm (214A) Exanple 6 40
PORE S| ZECHbilySEReBUPStaNuNg 1PERCORsetaSRNSSNET idring dD Heflon fackad bed fo8t(d? 8r ni ne
t he porhedroprocessitigpiletipletit | on of catal ysts, over the range of 3.5 nm (35A) to
20000nm (The, tesxonylitions Wprens | s gor e size distribution by mercury porosinetry.
45 Thi# Mea abseiute @O0 Rsig) TR PIEIUBW. 1t is related to ASTM D4284, "Pore

Vol une Di &%t i on of ta.WstsGb Mercury Intrusion Porosinetry”. A

catal yst }%0 gglél VoIpg PI W9 yum for 30 minutes to renobve water
vapor andi;)’t. \ Icé‘a:P’st ﬁ:,é\::ur Oles hakf i on of sanple (0.3-0.5 g,
deDe‘ﬁd'f@gﬁe”w e |§E P,b&&é% onf Fﬁ&o‘?ﬁ%%ﬂa& Hﬁy%h&%dﬁ% MePfcrude.
vol une- ﬁg%sf?ﬁ:@rﬁ rwjeec L{%,F) idf whiPas fllowd:| | €0 Wi th nmercury and inserted

into the pressurt zation chanber” of a Quantachrone Auto-Scan Porosineter.

The pressure in the chayper—+s—56—+nereased—fromo—to 414 MPa absol ute
(60,000 psig). As the pfc4@ra¥ty ncreases, the %81 ung of mercury in the
sanpl e tube appears to JetH¥e¥® as t he rrercury“'kntrLdes into the pores of
the sanpl e. Apparent Nitrogen, wi% 0.
Nickel, ppm - 66
Vanadium, ppm ' 350
MCR, wt% : 16.8
% Viscosity at 100 °*C, ¢St 280
D1160 343 C- (650 F-), 22
343-454°C (650-850°*F) 239
o 454-588° G (850-1000°F) 19.4
~ 538G+ 1000°F + 54.4
“© DI116050 LV% 1035°F
VTGA 538°C+ (1000°F+), wi% | 58.5

At 700 hours, the demetalated and desulfurized product was analyzed to determine percent vanadium,
45 sulfur and MCR conversion. The catalyst was examined to determine vanadium distribution factor.
Catalysts in accord with the present invention have been found to give the following results under the
above test conditions:

V distribution factor | >0.45
V conversion >75%
S conversion >65%
MCR conversion >38%

50
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" mercury volume is obtained as a function of the applied pressure. Apparent
nmercury volune and applied pressure are then related to pore volunme (V) and
pore diameter (D), respectively. BRGABZ§I2BE reported as plots of pore

vol une (cc) and cunul ative pore volume (cc) as functions of dianeter (A).
Nuneric Eore size 55 distribution information is also reported. Data

obt ai ned nal ysis i ncludes: Total Pore Vol une; Mesopore Vol unme (vol une

in :poresmggm (35-1000A) di aneter); Macropore Vol une (volune in
pares w A) dianeter); 9 EP 0 437 512 Bl % Macropore

Vol une; - Naﬁ'[ é{) 00/ P I 7/8
L S e
di amet er e iRk &é & lafd? I Suifuf FerdtVE, MER rohovdt a PanB ai %6“ act

angl e of h{,@g(; trdafh, &6 SivarEA qug, “cal cul ati ons. diameter) axis of
the plot wll be offset fromthe true values if the sarrple has any ot her

cont agp angl e with Hg. A contact angleagki[err]is good for 10 al um num
silica or silica/.alum na materials. However, when netals are added (such

as by i npregr@ttom and tat Tt matijory) slti e aar - " S n. met er
i ncreases by |approxi mately 2 nm{( ZHRYStAS h P tapr angl e
devi ates fron . - S were

t est edsusi ng |1%Macoparé Volureen| yst |in 25 268 (1-i n¢h) | D upf9bw packed bed
reactor in a |nRask Mesopere Bisi. Ag pi l|lot pl aM@? 20 The te@i conditi dns were:
14 MPa absol Jt AverageMesopare Bip- Aot 41 Presdthe 0. 7% LHSV 50080 SCF/ Bbl |Hydr ogen
Once- Thr ough Ga:,ﬁc[,,g,g,rs}mgt[ﬁ@nal}s (at aI yst Terrper ture (0-250 Hours) |25

,[err] [err]) Cat—=t Fenperatgre \L\JU 76— Hotgr o) Hre—feed—was—=r esi duum

“obit ai f&d from ?‘"&end of 23% Ar gbi an He#vy crudle and 77°/§q\/aya crude. The

feed propertile err] + ([err])] Resid) 1were ag$ follows: €§6\PI G avilty

al tsrggen, Wt%Vanadlum Distribution Factor, | - EI:JL[, | Yﬁ\?{? 0.55 4 4
Vanadilm ppm 350 MCR, wt % 16 8 35
Vi scosity dhe high vgnadinsremoval arBife Ml Gdadium diftributiorciagtirishow the impRoved derfieslatipn
([err]) achieveranith thexgtalyets plepargdeaceqrding to thpgresent inverttion ¢omparpd-with other catalysts. This
54. 4 4(Q catalystis shown on Table Il as Catalyst No. 1051160 50 LV% 1035 F

3 Example 9
PREPARATION OF CATALYSTS NO.1,2,5,6,7,8,9

Other catalysts were prepared in a manner similar to Examples 1 and 2, or 3 and 4. The percent of
macropores was adjusted by varying the types of aluminas, their DI values and the reaction conditions as
described earlier. In this manner catalysts No. 2 and 5 of the invention were prepared. Also in this manner,
comparative Catalysts No. 1, 6, 7, 8 and 9 were prepared.

Table I, below, summarizes the catalyst properties and test results. As can be seen in the Table, the
catalysts of the present invention, Catalysts 2-5, have good vanadium conversions (>74% after 700 hours),
and good vanadium distributions; these catalysts also have good sulfur conversions, >65% after 700 hours.

In general, catalysts with fewer macropores (Catalyst 1) give low vanadium conversion and low
vanadium distribution factors, while catalysts with a greater percentage of macropores (catalysts 6-10) than
the catalysts of this invention generally have lower sulfur conversions.

35
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* VTGA [err] + ([err] 4), % 58.5 At 700 hours, the denetal ated and

desuf furi zed product was anal yzed to determ ne percent vanadium 46 sul fur
.and MCR conversion. The cat al ysEP 0487 8%&B1 ned t o det erm ne vanadi um

di stribution factor. Catalysts in accord with the present invention have
been found to give the follow ng results under the :above test conditions: V

distribution fagtgr , >0.45 R0 - n & & o V conversion
>75% S conver si s =>65% MCRZconvgrsi ¢ & }S@A) 55¢10 EP 0 437 512
Bl _Exanple 8 RI SON' CATALYST 5 = This exanple conpares a catalyst in

accordance with Tai wanese Patent No. NI -23,976 to a catalyst in accordance
wi t h®t he presens pinvention used in a hydrodenetal ati on/ hydrodesul furi zation

application. Ke r e:%i es Yof tg]e c?%al y% ﬁd ; h%res | ting sul fur
removal, MCR re al* afd vafadi ufh rerbval ,. after 7 hodrs onstream are
given in Table I below 10 TABLE

| Cajsal yst Acco d! ng to Catal yst According to Present Taiwanese N123,976
| nvention (See ©& % 1;5 ¢ s % I\ﬁcro@rq Vaé ung 4 25.3
9.1 Peak Mesopofé|Dia.,” A 107 215 Aver age
Mesopore Dia., A 110 190 % Convel sion at 700
Hours 20 3 s'ESquur 74 H

68 MgR o I 2 X ¢ 413 3 § & - 540 Vanadi um
67 38 F %76 Vhnadi®um Ofstribut’ o Fattor © G 39

fact or sg‘hO\Ethe iproved denetal gtion_achigved wth the catalysts prepared
accordi 1§ thg~ réser® inventi @ coftipardtl Wt other &atalysfs. This
«cat akoystd|i shogln on Table Il as Catalyst No. 10. 30 Exanpl e 9% PREPARATI ON
OF CATALYSEP NO™ 1, 2,5, 6,7, 8,9 Oxher catalysts were preparegl in a nmanner
simlar to %‘p sd agnd 2,.or 3.and-4. The pereent of .35 nagropores was
v
S
n

0.55 26 The ghiygh vanadi um renoval and the hi gh vanadi um dgt ribution

adjusted b g‘.§ h;ggt ypé ob_%l U’frénastgﬁ ivf§ Dt_?‘valgu.bs andgt he reaction
condi ti ons A D’ eal er X n hi s Mavertoatal y‘§'tz7s No. and 5 of

the fnventi
1, 6, 7, 8 nga
properties an

r

prepfa.lred. Al so_in this manner, conparative tal ysts No.
) ‘pnepa“@d. ,nﬁbl‘f.@ I ,.,@eJ@vy,’g‘sJé"rngzes t i cat al yst
{37 eSP t STAs an 9 seeh h fRejFabér the gatal ysts of
the present invepiion,”®Catal yst§ 2-5, have good vahadi um c vegsi ons (>74%
afteg, 700 hours { gland good vanadi um di stributions; these ca alysts al so

have good sul f uR ®ornyer i onse >65%06 af wer 790 douss. <l n neg al g gat al ysts

with fewer nmacropklre3 (Catal§st 1) gi Re | oW vanadi uﬁrcom/ergi O&Ijlnd | ow
vanadi um di st ri bufli on factors, while catalysts with a great®r 5) 2 cent age of
macropores (catal ysts 6§10) ghan § $ . S ,g
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Claims

s0 1. A process for hydrodemetalation and hydrodesulfurization of a high-boiling point, hydrocarbonacecous
feed, comprising:
contacting the feed in the presence of hydrogen gas and at a temperature between 316°C (600°F)
and 538°C (1000°F) and a pressure between 0.8 and 69 MPa absolute (100 and 10,000 psig) with a
catalyst comprising a hydrogenation component selected from Group VI and Group Viil metals, and a
55 refractory inorganic oxide support, and wherein the catalyst has
a. 5 to 11 percent of its pore volume in the form of macropores (as hereinbefore defined);
b. a surface area (as measured by nitrogen adsorption using the BET method) greater than 75 m2/g
of catalyst; and
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([err]) and [err] ([err]) and a pressure between 0.8 and 69 MPa absol ute
(100 and 10,000 psig) wth a catal yst conprising a hydrogenati on conponent
selected from @gupaVl and & oupaVlii rretaJ S,e & 55 refractory

i norgani ¢ oxi dq upgor &, ang whegein & he QataZy has a.e 5 to 11 percent of
i.ts pore volun® ¥n the “f or m of macr opores (as hereinbefore defined); b. a-
surf;ace area (as neasured by nitrogen adsorption using the BET net hod)
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Claims

so 1. A process for hydrodemetalation and hydrodesulfurization of a high-boiling point, hydrocarbonacecous
fesd, comprising:
contacting the feed in the presence of hydrogen gas and at a temperature between 316 C (600°F)
and 538°+C (1000°F) and a pressure between 0.8 and 69 MPa absolute (100 and 10,000 psig) with a
catalyst comprising a hydrogenation component selected from Group VI and Group VIN metals, and a
665 refractory inorganic oxide support, and wherein the catalyst has
a. 5 to 11 percent of its pore volume in the form of macropores (as hereinbefore defined);
b. a surface area (as measured by nitrogen adsorption using the BET method) greater than 75 m2/g
of catalyst; and
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" [ert] and [err] ([err]) and a pressure between 0.8 and 69 Mea absol ute
00 and 10,000 psig) wth a catalyst conprising a hydrogena”wq‘ﬂ m'ﬂﬂm,”m
-sel ected from G oup VI and G oup ERIQ 437832 81s, and a 55
i norgani c oxide support, and wherein the catalyst has a. 5 to 1 pet ceént
of its pore volune in the f rmof macr opores (as herei nbefore defined); b.

a surface ar éf"@&%ﬂ?é‘?fé%@d’wt"hfaﬂﬂﬂ 5?0%98 H’W’H‘?Pﬁ OYhe BET net hod)
great er E'h n 75 of c

i P b shesipolt ahele
aceor dance w{?‘ s dﬁeféha'h S e duioheds ?gﬁﬂa ol
i aneter o 9 B WSS ] AR o353 g W w5 LR DY

mercury por@abgetr rocess h accordance w erein the
macr opor e vo ume is within the range 6.5 to 10 percent. 4 A pr.ocess in

accor dange AVbbbss inPddddrdancdWR Bhi 3, WRerBR ale Pk g ord | FReRteR as dBmikdL By Ther&ry DY

mer cuhy 10 porosimB/, Rgrda®E thitn 135ﬁm§ﬁ@ﬂ53\krégbiﬁaso]a e@ﬂﬁbﬁﬁdgkﬁl@r tRanBIBOgR. NESOpOr e
dianeter is greater than 18.0nm 5. A process in accordance with claiml1,

wher ei N b.hen prodessOp accordsiieb wieclaig 1Dwroveratie Madroparddioliide [BDEWedL 7.5 4nd 18 ptetess i n
accordance wwth claim 1, wherein the macropore volunme is about 8 to 9
- per cent . 6.1 pfocess ip acxordarke with caie 01 wiereihcthaingdropolearolomd. is abdub 8 & 9perdeat. support 1 s
alumna;, silica-alumna or silica. 8. A process in accordance with claim1,
wher ei n T-heéA menesadn accordangp with ¢laim 12@hereh thetsuppaniie gumina silicactymitaecellioai t h cl ai m
1, wherein the Goup VI netal is nolybdenumor tungsten and the Goup VIII
met al i s&niAoneqessdn agspdance with daim A, wherindbessupppriiz @lyPitlance with claim 1,
‘wherein the feed is vacuumresi duumor is derived from vacuum resi duum 25
"1, AZpr e dsrogess i @eqardangs ish @laimnt, wherpinihe Gropp & metd! it malyhdepin rdynasiprsand the

or ganonet aqu?l@"\')aﬁ%{ﬂ.'ﬁn'ﬁke'ﬁrabat and/ or iron |n an anount greater than 10
parts pe cont ai.ns sul fur orm of or

P onpoundls Jiprares prtd b SHREP S e el e foed e Rl 7€ B bty 1
A hydr demét "é’Pl on/ hydr odesul furi zati on catal yst conprising: a

nydr odeng i %frge CREBaie Wif bBth 17 PG g WE\qeeWco ﬁﬁ? ﬁag]em..t fnSnigd an
0T Q3N C Qo et rls Wl 1 ol i ol Yo R oPorganid © 11
percent of g cdnpoindy il a Emodri grbatér thed o wolgnt BafcbioPhe Red.2S her ei nbef ore
defined); b. a surface area (as neasured by nitrogen adsorption using the
BET mgd hg)a ryti@ddnialatibhtdrédusifiubzation catalyst cofirishgit @l yst; and c. an average
mesopor e di anghyifogératicht mpdnemseld@edOrtM Grbdp VIAING Gkoap YMimeltdls, aiCanlinbegasie ovde h
claim 12, witterly Bugpb ahdwitkeiitthe baldlyst Kas peak nesopore di aneter (as

her ei nbef or ea.dab it Npaldentdf itgpaeatokimetimtha folr obmatyopares @e hapsintieforschelinodyrer cur y

por osi met ry. bZOsuifdce afeadast mébaggred bynnitagen edbarptan using the HEX i mathbd), gredtes theh A5r¥ge
macr opor e vobfiaelystsanlet ween 6.5 and 10 percent. 15. A catalyst in
accordance we-tah aesrago mesdpore\diaempter greatdrdhapd@@nnpor e di ameter is measured by

mer cury J‘oor05| metry is greater than 18. 5nm and when the average nmesopore

_di anet er vy aceqidance) withp glgim 12, wherein the catalyst has its peak mesopore diameter (as
.S herembefore defined) at greater than 18.5nm, as determined by mercury porosimetry.

40
14. A catalyst in accordance with claim 12, wherein the macropore volume is between 6.5 and 10 percent.

15. A catalyst in accordance with claim 12, wherein the peak pore diameter is measured by mercury
porosimetry is greater than 18.5nm and when the average mesopore diameter is greater than 18.0nm.

16. A catalyst in accordance with claim 12, wherein the support is alumina.
17. A catalyst in accordance with claim 12, wherein the catalyst comprises molybdenum and nickel.
s0 Patentanspriiche

1. Verfahren zur Hydroenimetallisierung und Hydroentschwefelung einer kohlenwasserstoffhaltigen Be-
schickung mit einem hohen Siedepunkt umfassend:
Kontaktieren der Beschickung in der Gegenwart von Wasserstoffgas und bei einer Temperatur zwi-
85 schen 316 *C (600 *F) und 538 *C (1000 °*F) und eine Druck zwischen 0.8 und 63 MPa absolut (100
und 10.000 psig) mit einem Katalysator umfassend eine hydrierende Komponente gew#hit aus Gruppe-
ViI- und Gruppe-Vlil-Metallen und einem feuerfesten, anorganischen Oxidtréger, und worin der Katalysa-
tor

13



"16. 'A catalyst in accordance with claim 12, wherein the su;?m’ i s al umi na.
t

17. A catalyst in accordance with claim 12, wherein the ca

Aol ybdenum and ni ckel . so Patentm&nﬁ:ﬂﬁeml Ver f ahren zur mﬂ"m’,ﬂﬂ "I
Hydroent metal | i si erung und Hydroent schwef el ung ei ner

kohl enwasser st of f hal ti gen Be- schickung mt ei nem hohen SI edepunkt

unf assend: &bh 'P'%ti’& ?“(—f‘P’é?? '%Pé?“"%@?&ﬁ'f‘@R’Lﬁ? ?"P'i‘ ’ﬂPéP Xas ersEE_offgas
und bei ein °" d“’Ch sor Btﬁ' y"lfj’e"ﬂ?‘ﬂ? %ﬁ

(100 * F) '63 £ e”Bﬁg& R 9&95 o g%'a 100 und 10. 000
psi g). nit a@*\ﬁ% I@é P, espPRarendvy °§se°ﬁgv'°zu‘r'1°é ns P@ SMente gew-hit
aus Cs'uppe- und Gruppe VIIl-Mtallen und ei nem feuerfesten,

anor ganh:s Gty fo r S9MbihS oréndlurchmdsEer Qwig 3dvor 12 Bl
* c L JXE% é?t?:: grbagsg Etbb%m, ge%s%gﬁ:ﬁ%éd c%%(ﬁ H’%%’%s%né;tﬁ 5; ogm von

Makr oporen (w e zuvor definrort) el nen Cbertl achenbere| ch (wi e er durch
die $§i aKVeREHrehhaEH AHsbridh ﬂ%rﬂrdaé/ﬂw@@d%ﬁméﬁﬁ dBf BereléR érPd)s 618 %0 gqgfessen
wurde) gro)er als 75 er/g des Katal ysators; und c) einen mttleren

Mesopor andieHshreaREEANsHNEHES, WorrOder 8Bt RbrelidujchiviésBerOwie @cdurchl Guedksilbrptiidsimetrie

auf wei st . bastimvie wire,/grsBer aa1BlS nAtistaind Gér niittlersMissdporeiurchiésadr\gEiBbiCHs 1B nireist.

gr 6Bt en Mosoporendurchnmesser (wi e zuvor definiert) bei grolBer als 16,5 nm
bel Besti rMedahgenchachcAnsipuahclk worinlsias Malraperenwiumer zwisthén/ kd od. 10t%ist. 3 Ver f ahr en
nach Anspruch 1, worin das Makroporenvol unmen in dem Bereich von 6,5 bis 10
% i st. B VedahrenineehAnaprudh 1Anerinrdas Malgoporgovolumenietwa 8pigBt% islPor endur chnesser, wie
or durch Quecksil ber orosimetrie bestimmt wird, grdier als 18,5 nmist und
der mit ¥ &fedahkes Ulﬁhc hniarigieler glrégeg rAluglinjumpnid Sfigmdiqdd-Aluminiumoyidy 9dghr en
ha’ch"’%nspra.péﬂmiw |n das Makropor envol unen zwi schen 7,5 und 10 %ist. 6.

\7/6:(2?? B Aéﬁgwi?chw%%y? phRSLBBILAT P e elva 8 bio 9 %6l et
Si
ver Ziﬁfgﬁ'ﬁﬁ”ﬁ;“ iy wgﬂ P P68 oo P e ol 3 Wkl s Gitpper 1

nach Anspru pe- VI - Met aII Mol ybd~n oder V‘blfram I st und

das G upp q{h@,[s;ag ach
Anspruch iﬁﬁi‘%ﬁl 'ECh(ﬁ%Mééehgﬁ hlgrk' kdb%e%% u@qf;’;?é| ~ckstan ¢ ﬁ%der(l)\gg rv M@%&%Emn&

Vakuum R~ckstand abgeleitet ist. 30 11. Verfahren nach Anspruch 1, worin

di e Besehivekanrd nah AisbradhOiR WhrinCdtCosohfoReHg invbialiorBinfskifdk vuﬁe%.ed%keﬁjn%abr ERel NEr
Menge von igéikdpRMengd ven §3B4H [I¥110 phik lehthiHUAE SEWAIETh @br Fofin GfordafiEdNer Schwefelver-

or gani scheaidirigbvinfembrMénge MonisbhNgL0)1 Gow.€6 B Boddhiokiag wamitrehr als 0,1 Gew. - %
der Beschi ckung enthalt. 12.

Hy dr oent2rdiyaiobritrastaiisisnygsd/HydaprashysfaingsKablysaigcunfasserddy sat or unf assend: 35

ei ne shydr ieine dwdtioredeniampondnte gpaiidiiaus Geuppe-Gr upsh@uifie-ViitMetallen upsheiror ariorgatit al | en
und ei nemsehen Qyidrirpuerfesitriiger. @diwdrin-dan Katalpsator:r ager, und worin der Kat al ysat or:
a) 5 bis 11ap8hkixlifeseimrsPerepslumensis derfoureyon MWWWWR wi e oben
.def i ni ort) ; PhgineajQbasiachprbereich (e Abdureb; %lﬁ?%@“@@"d’ﬂ%\’ﬁ“&"ﬂ%ﬂ@s@& Eyethpt i on
it er Ver we FfigRIages wisdyvon/mphr als 75 m3/g de Wé?von mehr als 75 n2/g
des &t al ysﬁ)t"dﬂe mitiarRp MR§°F’°’°“"“"°“€'}’SSQT Y?éﬁ'q’??'ta!sl 181°é'ﬁ‘ Bbor endur chrresser von

gr 6Ber ﬁ é n fvve t sator %huu "\RD r
katal ysht & g%lbﬁ?ﬁs ; “’%%?r& aﬁ Blsd weroolynfiiuny 1 FarRp e
groBer al e B E af P 5(5? 357"#’9 auf wei st ;
45 14. Katalysator nach Anspruch 12, worin das Makroporenvolumen zwischen 6,5 und 10 % ist.
15. Katalysator nach Anspruch 12, worin der gré8te Porendurchmesser, welcher durch die Quecksilberpo-
rosimetrio gemessen wird, grbBer als 18,5 um ist, und wenn der mittlore Mesoporendurchmesser
gréBer als 18,0 nm ist.
50
16. Katalysator nach Anspruch 12, worin der Tréger Aluminiumoxid ist.
17. Katalysator nach Anspruch 12, worin der Katalysator Molybd&n und Nickel enthéit.

55 Revendications

1. Procédé d'hydrodémétallisation et d'hydrodésulfuration d‘une charge hydrocarbonée A haut point
d'ébullition, comprenant :
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"45 1%. Katal ysator nach Anspruch 12, worn das Makroporenvol '
6,5 und 10 %ist. 15. Katalysator nach Anspruch 12, worin d !ﬁmmmm"lm
Por endur chrmesser, wel cher durch diEP 0QA8¥842iB1ber po- rosi netr s *
wird, grdBer als 18,5 umist, und wenn der mittlere Mesoporendurchnesser
grdBer als 18,0 nmist. 50 16 Kat aI ysator nach Anspruch 12, worin der

Trager Al uni ni Bri¥s8 ep pagpact @7’3 ° pge dhydeodna 12 une températse gmprise
Kat al ysat or "’I\IP a‘l’ POOQSS) RIS B?Pﬁ'@rfg’“&"s"lgf"lfd intpyvalle
d"hydr oddm-t8% : e

haut poj nt XB’% "?"[°T' 8'?1°'§%g§£

¥ n voiu edgs

:;tea{\?ég"eﬂ(arg ﬂ %m cons:stanwbe &
i. O ne
e T o i iy &'&QW pﬁm iusé ot a%,ﬂo?o%m G g %;Eﬁémgyg) .

e pregsmn corrprlse |nterv 0,8 &

538 * C (1000g o%,ﬂ,g

69 MPa en val gyp frﬂH@ye J:I Srogdres Qamt # &)mnﬂoﬁ%@@dédﬁsuﬁﬁfsﬁ\ib)’ﬁ@”m conpr enant
un congjituent d'hydrogination choisi parm |es netaux du Groupe VI et du
G oupe Vib, pRdcsdé siN4RPR! lovendibetib 1 € BinsOBqudl le catalydbur Po¥RBe iuh Pic din idkRtre des
r~fract ai r e,mésépofes {(shlvirfi RLuériMon PHécitse) Suda Lile VdelCsupsiidurs 6.5 A, 16l AterRiliatish Stt!S
fornme de nmaG¥euuss par poosimétadbu mécwef | nition pr~cit~e); b. une surface
sp6ci fi que (nmesuree par adsorption d' azote au noyen du proc~d6 BET)

supnri eur 8 ®ProtBdénddivent thaeveadicalionst déns lejuiel &a volume dbsumadraperesest @omptis Slanstintypaliee s
(sui vant | a dé-6fsianot%.on precitde) sup~rieur a 16,0 nm 10 2. ProcMi6 sui vant
| a revendi cation 1, dans |equel |e catal yseur possbde un pic du dianbtre
des nBsopbr Peocfdd sulyantfa revendi@ion . dans iequal Baric duedjamdire des paresel ay'i pat @éterming par
supdri eur e Perosimétrie ay mergure, @ptaupfieyr 8ri8S Mt lociamdire maven gas meropQses aFbRupfrisurdy
ref cur @ 15 189PMoc~dd suivant |a revendl catlon 1, dans | oquel |e vol ume des
macropores eat co rls dens |'intervall a 10 % 4. Procede, sui vant
| a revend cgf%‘gr vary la {evendication 1. fans jaquel ('mWErr“aﬁﬁi 'l“@’“i!’@@s B cerapris dans lipprvalle o o ¢
ddterm n6 p s”f’m~tr|e au nercure, est sup rieur & 18,5 nmet le

di ambt e &m 3&? chc% Gsuug% t Qveﬂ_fcsatdpziﬁtsd%g%gﬂql B vglu %es mact gorgs est E‘gﬂwron 8 ép § Cede

5
SU|vanf la re S nacropores est

conpris d?noﬁbﬁécidér%f%n\' El er%nJ%H%ﬁ% 15d£|F %gt_e(é] lge Spp@rt corisiSfe S Glumittb, 6 Eg-ahlnﬂne ou snllce

revendi cat’i ens teque e Vo macr opores est environ 8

% 7. Prog~Qocsds iRt alrévehdicafRdi Ea'i‘n& legeb1 IlwsF!S!:%HEoszﬂﬂ‘éﬁkluhﬁe support consi ste
en aluggne, silice-alumne ou silice. ocede suivant |a revendication

1, dens | @qwedcsdeesubdmPIa MrbvoRdidaBanS,EdaR8) ealidl1d Mtal A0 GeupF VIGEOR MblyBERRE ob B
revendi cat i Qungdidne@8I8métaballi@bugedringst BlnickBlloddeetar. VI est | e nol ybdbne ou le
tungstbne et le nbtal du Groupe Vil est le nickel ou le cobalt. 10. Proc6dM
sui vant | #0. rrescédédsuivat il revéndicatiom 9, dans) Usglel llchalyardpimelitaibn pansittaten an résidossoss S

en un pesi dwide ouwest dérivée d'unviski sous videt deri v~e d' un residu sous vide. 11.
Proc6d6 suivant |la revendication 1, dens |lequel |a charge d'alinentation
conti ent 1% Pegédé\stivant iparavendicatioral, Idawequdlda vhergeci'alimentafion pdntisnt bin désivé organomger
en une quantdligee deyanadierrde wickelOetion de ifeson e auentith jsupériewse 2 18 pattiepar duiliane el r e
Sgus forne @entien iy sauire sausdaring de earepasfis gonirés erganisyes LLHRA GHANS SypdtiewasdP.d %eeT) | 1

% en 4 poids de la charge.

12. Catalyseur d'hydrodémétallisation/hydrodésulfuration, comprenant :
" un constituant d'hydrogénation choisi parmi les métaux du Groupe Vi et du Groupe Vill, et un
support réfractaire consistant en un oxyde inorganiqus, le catalyseur ayant
45 a. 5 2 11 % de son volume des pores sous forme de macropores (suivant la définition précitée) ;
b. une surface spécifique (mesurée par adsorption d'azote au moyen du procédé BET) supérieure
75 m?/g de catalyseur ; et
¢. un diamétre moyen des mésopores supérieur & 16,0 nm.

50 13. Catalyseur suivant la revendication 12, qui posséde un pic du diamétre des mésopores (suivant la
définition précitée) situé & une valeur supérieure 3 16,5 nm, la détermination étant effectuée par
porosimétrie au mercure.

14. Catalyseur suivant la revendication 12, dans leque! le volume des macropores est compris dans
56 I'intervalle de 6,5 & 10 %.

15. Catalyseur suivant la revendication 12, dans lequel le pic du diaméire des pores, mesuré par
porosimétrie au mercure, est supérieur & 18,5 nm et le diamétre moyen des mésopores est supérieur
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| g'oh;dr oggimgtsa??i ls:ticcr)]ﬁ; ﬂsdrggdsﬁ1§ 3|r gtsieg:] conpr enant : un co HI“I‘MM“I“"III“‘“'

d' hydr ogdnati on choi si parm | cBP AUSAE12 BU Groupe VI et G cupe
un support réfractaire consistent en un oxyde |norgan|que | e catalyseur
ayant 45 a. 5 a 11 %de son volune des pores sous fornme de macropores

(st vant 180 9B i nition preC|t6e) b. une surface sp~cifique (nmesur~e par

Saval By Pedhp ket R R B SRR SR &0 "2 16,0 nm 50
G SR TR U] GlohHind Ry W RORBE Bl P o du dTamet re

des nﬁsopore sul va on prdcit Ssitue une val eur
sup~rieure a 16,5 nm |la determ nation 6tant effectuee par porosinetrie au
mercure. 14. Catal yseur suivant |a revendication 12, dens |oquel |e vol une
des macropores est conpris dans 55 |"intervalle de 6,5 a 10 % 15.

Cat alpyseur suivant |a revendication 12, dens lequel |le pic du dianbtre des
pores, nesur6 par porosim-trie au nmercure, est superieur & 18,5 nmet le

di anetre noyen des m~sopores est superieur h 15 18,0 nm 16. Catal yseur
suivant |la revendication 12, dans |equel |e support consiste en alumne. 5
17. Catal yseur suivant |la revendication 12, qui conprend du nol ybdbne et du
nicksl. 10 15 W20 25 30 35 40 45 50 55 16
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