TWO- STAGE HYDROPROCESSI NG PROCESS AND CATALYST Abstract The present

I nvention pertains to a nethod for hydroprocessing a heavy hydrocarbon oil,
conprising bringing a heavy hydrocarbon oil in a first stage into contact
Wi t h hydr OpriSTERNATINAEC APRILIZSTION PUBLISHIED Y IERSIHEPADENTHGRDFERSTHONIREATY ®AT)C h
the effluent of the first stage is contacted in whole or in part with
hydroprocessing catalyst Il in the prg RS of hydrogen, wherein catalyst |
conpr i s&m) World Dnta@ctwdl Proferdf Oadiadio HPtedal

ri oxi de-on ¢ ne gt mbenne cat ol v@oupr olGHIGHBENMFBARYI BN
nmetal conponent, cal culated as oxide ginbe wei ght of the catalyst, on a
por ous i nor@smhterna@dnali RblicaGéd Pht€at al yst havi ng (@0)Imedmhdidngl Puplicafiacumslieea of

at | east 100 D&2mbder)00Q(1%12t2902) pore poiune of at\ZW(@a82/P0698F /A3 at
| east 50% of the total pore volune in pores with a dianmeter of at |east 20

Nm (200(s{) @hkrhdtiom Bhtdt CihsGRShion©5%0ADG 6582, t Q1R DesRRANAQ SHRL YTl TAHDRE. QS AN I AT,
d| anet er abodBe1lB0omd&d0- 1200 (err)), andzeatm, ysBRIBY, K200 CHI®SCA, CR,@U20
.% of a Goup VIB netal conponent cal cul alﬂédDEd%K DMiQ%(E@@E@ﬁ H. §8. G, of

t he cat @Dy'sermatapiAgpligtiontNymperint POHTEP2/ 04006 oup%lﬁ et €74t KP KR, KZ,LC,
cal cul a as Ooxi th e calal

carri er(rzgg'?itfr atiogal Fa’fgyﬁe hge/y\ﬁe A 180(3%2(:0'5%}' c syf £ag E T@pT@Pgr? afy |2 g%ﬁ%jg
nPZ(err();g)gm,llmgL;ngltagJ pore vol une of g,;ghsLeast WA, ﬁBz 30-80% of t he pore

volune in pores with a dianmeter of 10-20 nm (100- 200 (err)) and at | east
5% of thme Poblfcgiowbingwiege: i N pores W t hEmlistli 8¥p b@fgnfdd stidies Li@a%4): BTQPoORRN (GHOOQ,
(err)) with catal yst | havi ng a | arger perc&ntiagevoiMz 8, pose o UGBV IW),
pores WOHrarigDatRet er of ast 20 nm (20@urfsemaye§t(/’tkhéﬁ3c¥d<t€a 81D, RY, TJ, T™Dhe
ot hod of PHa Rvent1 on EoBY RBL 8901 ent %g:gfﬁag A BatbFHDb St

MC, NL, P SE, TR), OAPI p
resi duer§oRyRER 9% ANGut oW SEX,MBAKPPOK MaL | Q. 51 cF G, CL CM. GA, GN. GQ, GW, ML, MR,
KETJEN CO., LTD. [JP/JP]; SEAVANS North, 2-1, NE, SN, TD, TG).

1-chome, Shibaura, Minato-Ku, Tokyo 105-6791 (JP).

Published:

—  with international search report

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(71) Applicant (for BB only): AKZO NOBEL N.V. [NL/NL];
Velperweg 76, NL-6824 BM Arnhem (NL).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ABE, Satoshi
[JP/JP]; 750, Tamatsu, Saijo City, Ehime Pref. 793-0001
(JP). FUJITA, Katsuhisa [JP/JP]; 17-4, Tsoura-cho, (88) Date of publication of the international search report:

Nithama-shi, Ehime pref. 792-0002 (JP). 28 August 2003

(74) Agent: SCHALKWIJK, Pieter, Cornelis; Akzo Nobel For two-letter codes and other abbreviations, refer to the "Guid-
N.V,, Intellectual Property Dept. (Dept. AIP), P.O. Box ance Notes on Codes and Abbreviations" appearing at the begin-
9300, NL-6800 SB Arnhem (NL). ning of each regular issue of the PCT Gazette.

(54) Title: TWO-STAGE HYDROPROCESSING PROCESS AND CATALYST

(57) Abstract: The present invention pertains to a method for hydroprocessing a heavy hydrocarbon oil, comprising bringing a heavy
hydrocarbon oil in a first stage into contact with hydroprocessing catalyst I in the presence of hydrogen, after which the effluent of the
1) first stage is contacted in whole or in part with hydroprocessing catalyst II in the presence of hydrogen, wherein catalyst I comprises
@0 7 to 20 wt. % of a Group VIB metal component, calculated as trioxide on the weight of the catalyst, and 0.5 to 6 wt.% of a Group
&\ VIII metal component, calculated as oxide on the weight of the catalyst, on a porous inorganic carrier, said catalyst having a specific

surface area of at least 100 m?2;/g, a total pore volume of at least 0.55 ml/g, at least 50% of the total pore volume in pores with a

diameter of at least 20 nm (200 A) and at least 65% of the total pore volume in pores with a diameter of 10-120 nm (100-1200 A),
~ and catalyst II comprises 7 to 20 wt.% of a Group VIB metal component calculated as trioxide on the weight of the catalyst, and 0.5
to 6 wt.% of a Group VIII metal component, calculated as oxide on the weight of the catalyst, on a porous inorganic carrier, said
catalyst having a specific surface area of at least 100 m?2;/g, a total pore volume of at least 0.55 ml/g, 30-80% of the pore volume
in pores with a diameter of 10-20 nm (100-200 A), and at least 5% of the pore volume in pores with a diameter of at least 100 nm
(1000 A) with catalyst I having a larger percentage of its pore volumie in pores with a diameter of at least 20 nm (200 A) than catalyst
II. The method of the invention combines efficient contaminant removal with high residue conversion and low sediment formation.
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