WO 02/072730 A3

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

WO 02/072730 A3

19 September 2002 (19.09.2002) PCT

(51) International Patent Classification’: C10G 65/12
(21) International Application Number: PCT/IB02/01866
(22) International Filing Date: 12 March 2002 (12.03.2002)
(25) Filing Language: English
(26) Publication Language: English  (74)
(30) Priority Data:

09/803,781 12 March 2001 (12.03.2001) US (81)

(71) Applicant (for all designated States except US): FINA
TECHNOLOGY, INC. [US/US]; PO. Box 674412, Hous-
ton, TX 77267-4412 (US).

(72) Inventors; and

CORDERA, Merry, Holli [US/US]; 7500 Kirby Drive,
Houston, TX 77030 (US). COMEAUX, Charles, Allen
[US/US]; 17114 Loblolly Bay Court, Houston, TX 77059
(US). HERREBOUT, Koenraad, Jacques [BE/US]J;
3805 West Alabama #5107, Houston, TX 77027 (US).
HUNTER, Joe, David [US/US]; 4322 Lucian Lane,
Freindswood, TX 77029 (US).

Agent: JOLLY, Jean-Pierre; Cabinet Jolly, 54, rue de
Clichy, F-75009 Paris (FR).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
SI, SK, SL, T], TM, TR, TT, TZ, UA, UG, US, UZ, VN,

(75) Inventors/Applicants (for US only): GARRETT YU, ZA, ZM, ZW.
[Continued on next page]
(54) Title: HYDROFINING PROCESS
(57) Abstract: A hydrofining process in which
a sulfur- and hydrocarbon-containing processing
18 stream is supplied to a multi-stage hydrotreating
i 21

reactor incorporating separate stages of cobalt
20 22 molybdenum catalysts. Hydrogen may be
§ S supplied concurrently or counter-currently with
the hydrocarbon-containing processing stream.
16— 40 The processing stream is passed into contact
with an initial catalyst stage comprising a cobalt
42 molybdenum desulfurization catalyst present in
a minor amount of the total composite amount
24-1 0 O _i of catalysts within the reactor. Thereafter the
O O | 26 M processing stream is passed through a subsequent
catalyst stage comprising a major amount o
28'\_ — 14 ) - : ¢
z cobalt mo enum rocracking catalyst. e
A 38 balt molybdenum hydrocracking catalyst. Th
29 O O effluent stream having a reduced sulfur content
O is then withdrawn from the hydrotreating reactor.
O o @, The initial and subsequent catalyst stages are
10~ 0 O 0 12 separated by an intervening sector within the
reactor containing an inert particulate refractory
25’\/3 o o) O material, specifically silica particles generally

spheroidal in shape.

o o O
o
30| o
| 36
34



w0 02/072730 A3 NI 000 00 OO0 AR

(84) Designated States (regional): ARIPO patent (GH, GM, (88) Date of publication of the international search report:
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 18 September 2003
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

Buropean patent (AT, BE, CH, CY, DE, DK, ES, FL, FR, g, noo_lester codes and other abbreviations, refer to the "Guid-
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPL patent .. Notes on Codes and Abbreviations" appearing at the begin-
(BE, BJ, CE, CG, CI, CM, GA, GN, GQ, GW, ML, MR, ning of each regular issue of the PCT Gazette.

NE, SN, TD, TG).

Published:
—  with international search report



INTERNATIONAL SEARCH REPORT

Internation gileplication No

PCT/IB 02/01866

CLASSIFICATION OF S}JBJECT MATTER
65/12

A.
IPC 7 CloG

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 7 Cl0G

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, PAJ

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 4 983 273 A (KENNEDY CLINTON R ET AL) 1,6,7,
8 January 1991 (1991-01-08) 10-14
column 3, Tline 46 —column 7, line 3; claim
1
X US 3 528 908 A (BOWLES VERNON 0 ET AL) 1,2,8-14
15 September 1970 (1970-09-15)
Y cotumn 7, Tine 11 - Tine 26 1-5,
15-2

column 14, Tine 34 - Tine 43; claim 1;
figure 2

column 11, line 50 - T1ine 52

column 11, line 1 - Tine 2

column 9, line 54 - Tine 58

-/

Further documents are listed in the continuation of box C. Patent family members are listed in annex.

° Special categories of cited documents : . N
P 9 *T* later document published after the international filing date

or priority date and not in conflict with the application but

*A" document defining the general stale of the art which is not : I i
considered to be of particular relevance i(:-:t\f:n %i% rl:nderstand the principle or theory underlying the
= ez}lr'lier éjotcument but published on or after the international *X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to
"L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is C'tetg to EStapl'ISh the publlcanonnc'iéa‘lje of another *Y* document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the
*0" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu—
other means ments, such combination being obvious to a person skilled
*P* document published prior to the international filing date but inthe art. : )
later than the priority date claimed *&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
16 April 2003 25/04/2003
Name and maliling address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
TNII. z 2280 HV Rijswijk |

el. (+31-70) 340-2040, Tx. 31 651 epo nl, .
Fax: (+31-70) 340-3016 Deurinck, P

Form PCT/ISA/210 (second sheet) {July 1892)

page 1 of 2



INTERNATIONAL SEARCH REPORT

Internationy plication No

PCT/IB 02/01866

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

X US 4 510 042 A (BILLON ALAIN ET AL)
9 April 1985 (1985-04-09)
Y column 2, line 14 - Tine 38

column 9, Tine 47; claims 1,14; figure 11
column 7, 1ine 9 - Tine 38

X EP 0 214 717 A (MOBIL OIL CORP)

18 March 1987 (1987-03-18)

page 2, paragraph 2

page 12, paragraph 3; claim 1

page 9, paragraph 1
_page 7, paragraph 2 -page 8, paragraph 1
Y US 4 191 634 A (MILLER STEPHEN J)
4 March 1980 (1980-03-04)
column 4, Tine 59 - line 65

A US 4 755 280 A (HAMNER GLEN P ET AL)

5 July 1988 (1988-07-05)

column 7, line 9 -column 8, line 6; claims
- 1-5,14-16 '

‘1A . US 3 472 759 A (JACOBS HARRY E ET AL)
14 October 1969 (1969-10-14)
the whole document

A US 3 184 403 A (GARDNER LLOYD E ET AL)
18 May 1965 (1965-05-18)
the whole document

1,2,6-9,
21,22
1-5,
15-24

1,6-9

1-5,
15-24

1-24

1-24

1-24

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

InforWiifon on patent family members

Internationzji

plication No

PCT/1B 02/01866

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 4983273 A 08-01-1991 AU 639027 B2 15-07-1993
AU 6378390 A 11-04-1991

US 3528908 A 15-09-1970  NONE

US 4510042 A 09-04-1985 FR 2538814 Al 06-07-1984
CA 1226843 Al 156-09-1987
DE 3375154 D1 11-02-1988
EP 0113284 Al 11-07-1984
JP 2095312 C 02-10-1996
JP 7088513 B 27-09-1995
JP 59166590 A 19-09-1984
MX 172212 B 07-12-1993
ZA 8400008 A 28-08-1985

EP 0214717 A 18-03-1987 AU 587032 B2 03-08-1989
AU 5806986 A 24-12-1986
BR 8602872 A 17-02-1987 .
EP 0214717 Al 18-03-1987
JpP 61296089 A 26-12-1986
ZA 8604029 A 27-01-1988

US 4191634 A 04-03-1980 CA 1120417 Al 23-03-1982
DE 2939078 Al '10-04-1980

US 4755280 A 05-07-1988  NONE

US 3472759 A 14-10-1969 DE 1770264 Al 23-12-1971
GB 1193893 A 03-06-1970

US 3184403 A 18-05-1965  NONE

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Search_Report

