a2 United States Patent

Moon et al.

US009409157B2

US 9,409,157 B2
Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54) CATALYST FOR REFORMING
HYDROCARBONS

(71) Applicant: KOREA INSTITUTE OF SCIENCE
AND TECHNOLOGY, Seoul (KR)

(72) Inventors: Dong Ju Moon, Seoul (KR); Young

Chul Kim, Gwangju (KR); Hye Jeong

Ok, Gyeongsangnam-do (KR)

(73) KOREA INSTITUTE OF SCIENCE

AND TECHNOLOGY, Seoul (KR)

Assignee:

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 396 days.

@
(22)

Appl. No.: 13/909,359

Filed: Jun. 4,2013

(65) Prior Publication Data

US 2014/0148332 Al May 29, 2014

(30) Foreign Application Priority Data

Nov. 23,2012 (KR) .ccovvieice 10-2012-0133955

(51) Imt.ClL
B01J 23/58
B01J 23/888
B01J 23/887
U.S. CL
CPC ........... B01J 23/888 (2013.01); BO1J 23/8872
(2013.01); B01J 23/8878 (2013.01)
Field of Classification Search
CPC ... B01J 23/888; B01J 23/8872; B01J 23/8878
USPC e 502/330
See application file for complete search history.

(2006.01)
(2006.01)
(2006.01)
(52)

(58)

110

(56) References Cited
U.S. PATENT DOCUMENTS

2003/0165424 Al* 9/2003 Ramanietal. .............. 423/651

FOREIGN PATENT DOCUMENTS

KR 1020050099407 A 10/2005
KR 1020100011687 A 2/2010
OTHER PUBLICATIONS

Borowiecki et al., Influence of molybdenum and tungsten additives
on the properties of nickel steam reforming catalysts, Catalysis Let-
ters 1994, vol. 25, Issue 3-4, pp. 309-313.*

Hyo-Won Kim, et al; “Preparation of supported Ni catalysts on vari-
ous metal oxides with core/shell structures and their tests for the
steam reforming of methane”, Chemical Engineering Journal, vol.
168, pp. 775-783, Apr. 2011.

Kee Young Koo, et al; “Coke study on MgO-promoted Ni/Al,O,
catalyst in combined H,O and CO, reforming of methane for gas to
liquid (GTL) process”, Applied Catalysis A: General; vol. 340, pp.
183-190; Available online Feb. 17, 2008.

* cited by examiner

Primary Examiner — Stanley Silverman
Assistant Examiner — Haytham Soliman
(74) Attorney, Agent, or Firm — Ladas & Parry LLP

(57) ABSTRACT

Provided is a catalyst for preparing a syngas by reforming
methane wherein a nickel-based catalyst is mixed with a
metal oxide catalyst. More particularly, alumina is used as a
support and a metal oxide catalyst including magnesia,
nickel, vanadium, tungsten, iron, molybdenum or chromium
is used to inhibit carbon deposition and maintain or improve
catalytic activity.
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