
W
O

 20
14

/0
25

52
9  

A
l 

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

(19) World Intellectual Property 
Organization 

International Bureau 
(10) International Publication Number 

(43) International Publication Date 
	

WO 2014/025529 Al 
13 February 2014 (13.02.2014) WIPO I PCT 

1111111111111101110101011111010111110011101011111111111110111110111111111110111111 

(51) International Patent Classification: 
BOlD 53/86 (2006.01) 	BOlD 53/94 (2006.01) 

(21) International Application Number: 
PCT/US2013/051642 

(22) International Filing Date: 
23 July 2013 (23.07.2013) 

(25) Filing Language: 
	

English 

(26) Publication Language: 
	

English 

(30) Priority Data: 
61/681,268 	9 August 2012 (09.08.2012) 	US 

(71) Applicant: EXXONMOBIL RESEARCH AND ENGIN-
EERING COMPANY [US/US]; 1545 Route 22 East, 
P.O. Box 900, Annandale, NJ 08801-0900 (US). 

(72) Inventors: DANDEKAR, Ajit, B.; 8067 Genea Way, Falls 
Church, VA 22042 (US). ECKES, Richard, L.; Sayre 
Court, Apt. 15A, Madison, NJ 07940 (US). SOCHA, 
Richard, F.; 1668 Manion Way, Yardley, PA 19067 (US). 
WALDRUP, S., Beau; 102 Sir Cameron, Lumberton, TX 
77657 (US). MCMULLAN, Jason, M.; 3901 Tamarind 
Drive, Bethlehem, PA 18020 (US). 

(74) Agents: SHANELY, Matthew T. et al.; Exxonmobil Re-
search And Engineering Company, 1545 Route 22 East, 
P.O. Box 900, Annandale, NJ 08801-0900 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, 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, 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, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, 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. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, 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, 
KM, ML, MR, NE, SN, TD, TG). 

[Continued on next page] 

(54) Title: CATALYTIC REDUCTION OF NOX WITH HIGH ACTIVITY CATALYSTS WITH NH3 REDUCTANT 

(57) Abstract: Methods and systems for selective catalytic reduction of NOx 
with an ammonia reductant and a zeolite catalyst loaded with at least two 
metals selected from the group of tungsten, cobalt, and vanadium. An exhaust 
stream including NOx and a reductant stream including ammonia are 
provided to a catalytic reactor having the metal loaded zeolite catalyst at suit-
able operating temperatures for NOx reduction of at least 90%. 

PROVIDE EXHAUST STREAM 
CONTAINING NOx 

INTRODUCE PORTION OF 
EXHAUST STREAM INTO 

CATALYTIC REACTOR 

INTRODUCE REDUCTANT 
STREAM INCLUDING NH3  
TO CATALYTIC REACTOR 

CATALYTIC REACTOR 
CONTAINS CATALYST 

ZEOLITE CATALYST 
LOADED WITH 

COMBINATION OF 
W, Co, AND V 

DIRECT NOx-REDUCTED 
EXHAUST STREAM 

FROM CATALYTIC REACTOR 

FIG. 1 

110 

120 

130 

140 



WO 2014/025529 All#11101M01101DEIROIDIEH110101H1111111111110111110110111111 

Published: 

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


