The present

oi |

whi ch zirconi um at ons and/ or

I nvention relates to a hydrocracking catal yst for
conprising a support containing a franmework-substituted zeolite-|
haf ni um atons forma part of a framework of an

hydr ocar bon
in

ul trastabhs wmwpﬁomp L&PiIﬁCBﬁdN RUBNMSHIIOENARI VR PRELS cCOGHIRANRIM TREATY (Pedh

t her eon
t he pre%
as VGO DAO and t
and nmakes (QS)Mmtlm&Pumlcubn@mﬂ a megsss @9@
conpar ed wi ? elyane 342 0942a94Ped by ysipg zeol it o

and/ or

woO 2012/018819 A1 I 10K 000 RO OO

8\ort (1

duc

%81311; % %S rF?nlzag (gly
PI ke 1nto nmesop

zirconiumcarried thereon.

M
/ﬁﬂ‘ 3

mw@ﬂﬁm@ﬂﬁi RGHTGEARUARbgbuc,

pthlty

)q}{t%gmh&aﬁb;f ﬁ%

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
B01J 29/06 (2006.01)

International Application Number:
PCT/US2011/046272

International Filing Date:

2 August 2011 (02.08.2011)
Filing Language: English
Publication Language: English
Priority Data:
2010-173665 2 August 2010 (02.08.2010) JP

Applicants (for all designated States except US): SAUDI
ARABIAN OIL COMPANY [SA/SA]; Box 5000, Dha-
ran 31311 (SA). JGC CATALYSTS AND CHEMI-
CALS LTD. [JP/JP]; 580, Horikawa-cho, Saiwai-ku,
Kawasaki-shi, Kanagawa, 2120013 (JP). JAPAN COOP-
ERATION CENTER, PETROLEUM [—/JP]; Sun-
shine 60 Building, 58th Fl., 3-1-1, Higashi-Ikebukuro,
Toshima-ku, Tokyo 1706058 (JP).

Inventors; and

Inventors/Applicants (for US only): KOSEOGLU,
Omer, Refa [US/SA]; P.O. Box 8560, Saudi Aramco,
Dhahran 31311 (SA). AL-HAJJI, Adnan [SA/SA]; P.O.
Box 5091, Saudi Aramco, Dhahran 31311 (SA). AL-SO-
MALI, Ali, Mahmood [SA/SA]; P.O. Box 2794, Saudi
Aramco, Dhahran 31311 (SA). AL-ABDUL'AL, Ali, H.
[SA/SA]; P.O. Box 11899, Saudi Aramco, Dhahran
31311 (SA). AL-THUKAIR, Mishaal [SA/SA]; P.O.
Box 207, Saudi Aramco, Riyadh 11383 (SA). USHIO,
Masaru [JP/JP]; c/o JGC Catalysts and Chemicals Ltd.,
580,Horikawa-cho, Saiwai-ku, Kawasaki-shi, Kanagawa,
2120013 (JP). KURODA, Ryuzo [JP/JP]; ¢/o Kitakyushu
Operation Center, JGC Catalysts and Chemicals Ltd.,
13-2, Kitaminato-machi, Wakamatsu-ku, Kitakyushu-shi,
Fukuoka, 8080027 (JP). KAMEOKA, Takashi [JP/IP];
c/o Kitakyushu Operation Center, JGC Catalysts and
Chemicals Ltd., 13-2, Kitaminato-machi, Wakamatsu-ku,

74

62y

84)

Kitakyushu-shi, Fukuoka, 8080027 (JP). NAKANO,
Kouji [JP/JP]; c¢/o Kitakyushu Operation Center, JGC
Catalysts and Chemicals Ltd., 13-2, Kitaminato-machi,
Wakamatsu-ku, Kitakyushu-shi, Fukuoka, 8080027 (JP).
TAKAMORI, Yuuichi [JP/JP]; c/o Kitakyushu Opera-
tion Center, JGC Catalysts and Chemicals Ltd., 13-2, Ki-
taminato-machi, Wakamatsu-ku, Kitakyushu-shi, Fukuo-
ka, 8080027 (JP).

Agent: CRISPINO, Ralph, J.; Abelman, Frayne &
Schwab, 666 Third Avenue, New York, NY 10017-5621
(US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: HYDROCRACKING CATALYST FOR HYDROCARBON OIL, METHOD FOR PRODUCING HYDROCRACK-
ING CATALYST, AND METHOD FOR HYDROCRACKING HYDROCARBON OIL WITH HYDROCRACKING CATA-
LYST

(57) Abstract: The present invention relates to a hydrocracking catalyst for hydrocarbon oil comprising a support containing a
framework-substituted zeolite-1 in which zirconium atoms and/or hathium atoms form a part of a framework of an ultrastable y-
type zeolite and a hydrogenative metal component carried thereon and a method for producing the same. The hydrocracking cata-
lyst of the present invention makes it easy to diffuse heavy hydrocarbon oils such as VGO, DAO and the like into mesopores, is
improved in a cracking activity and makes it possible to obtain a middle distillate at a high yield as compared with catalysts pre-
pared by using zeolite comprising titanium and/or zirconium carried thereon.



