
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
11 June 2015 (11.06.2015) WIPOIPCT 

(10) International Publication Number 

WO 2015/084565 A1 

(51) International Patent Classification: 
B01J8/04 (2006.01) B01J8/00 (2006.01) 
B01F 5/06 (2006.01) B01J8/02 (2006.01) 

(21) International Application Number: 
PCT/US2014/065625 

(22) International Filing Date: 
14 November 2014 (14.11.2014) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 
61/911,144 3 December 2013 (03.12.2013) 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: KORSTEN, Hans, Georg; 8190 Strawberry 
Lane, Apt. 320, Falls Church, VA 22042 (US). 
UMANSKY, Benjamin, Santiago; 12766 Alder Woods 
Drive, Fairfax, VA 22033 (US). SKOULIDAS, Anastasi-
os, I.; 113 Woodridge Close SW, Calgary, Alberta T2W 
5M2 (CA). RAMOS, Antonio, O.; 14406 Carolina Hollow 
Lane, Houston, TX 77044 (US). WILSON, Keith; 
"Robinias" Marrowells, Weybridge, Surrey KT13 9RN 
(GB). 

(74) Agents: GUICE, Chad, A. et al.; ExxonMobile Research 
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, IR, IS, JP, KE, KG, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, 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, SA, 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, ST, 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). 

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

(54) Title: INTER-BED MIXING IN FIXED BED REACTORS 

oo 
© 

T-H 
O 
CJ 

o 
& 

ZT7/-* Q 

(57) Abstract: A reactor comprises a stator-type mixing device between fixed catalyst beds. The mixing device includes a plurality 
of blades or surfaces arranged around a central hub. The blades are arranged at an angle relative to vertical so that a fluid cannot pass 
vertically through the mixing device without contacting at least one blade or surface. The blades or surfaces allow the stator-type 
mixing device to span the fall cross-sectional surface area of the reactor, so that concentration of liquids in a localized portion of the 
reactor cross- sectional area is reduced or minimized. For reactors where at least part of the process fluid is a liquid under reaction 
conditions, a distributor tray can be included below the stator-type mixing device. 


