20147081597 A1 |0 0000 10 010 OO0 0

<

W

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

(43) International Publication Date WO 2014/081597 A1
30 May 2014 (30.05.2014) WIPO I PCT
(51) International Patent Classification: Court, Hampton, NJ 08827 (US). GARCIA, Roberto; 109
CO07C 37/08 (2006.01) CO7C 2/74 (2006.01) N. 3rd St., Apt. 208, Easton, PA 18042 (US). BECKER,
C07C 39/04 (2006.01) C07C 13/28 (2006.01) Christopher, Lynn; 3109 Driftwood Dr., Manhattan, KS
C07C 45/53 (2006.01) CO7C 409/14 (2006.01) 66503 (US).
7C 49, 2006.01
CO7C 49/403 ( ) (74) Agents: CHEN, Siwen et al.; Exxonmobil Chemical Com-
(21) International Application Number: pany, Law Technology, P.O. Box 2149, Baytown, TX
PCT/US2013/069846 77522-2149 (US).
(22) International Filing Date: (81) Designated States (uniess otherwise indicated, for every
13 November 2013 (13.11.2013) kind of national protection available). AE, AG, AL, AM,
25) Filing L ) Enolish AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(25) Filing Language: nghs BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(26) Publication Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(30) Priority Data: Kz, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
61/729,019 21 November 2012 (21.11.2012) us MG, MK. MN. MW. MX. MY. MZ. NA. NG. NI. NO. NZ
13153675.7 1 February 2013 (01.02.2013) EP OM. PA, PE, PG, PIL PL, PT, QA, RO, RS, RU, RW, SA.
(71) Applicant: EXXONMOBIL CHEMICAL PATENTS SC, SD, SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, T™,
INC. [US/US]; 5200 Bayway Drive, Baytown, TX 77520- IN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
2101 (US). ZW.
(72) Inventors: KUECHLER, Keith, Holroyd; 912 Apple- (84) Designated States (uniess otherwise indicated, for every

wood Drive, Friendswood, TX 77546 (US). SMITH,
Charles, Morris; 2402 Milam, Apt. 4319, Houston, TX
77006 (US). BENITEZ, Francisco, Manuel, 19708 N.
Palo Duro Lake Trl., Cypress, TX 77433 (US). WANG,
Kun; 5 Burr Street, Bridgewater, NJ 08807 (US). NAIR,
Hari; 3616 Richmond Avenue, Apt 1605, Houston, TX
77046 (US). REINE, Travis, Allen; 2242 Kings Trail,
Kingwood, TX 77339 (US). KISS, Gabor; 4 Thomas

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, FL, 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, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: PROCESS FOR PRODUCING PHENOL AND CYCLOHEXANONE
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FIG. 1 100 - CHB Content (wt%)

(57) Abstract: In a process for producing phenol and cyclohexanone, a cleavage feed containing greater than 40 wt% and no greater
than 95 wt% cyclohexyl-1-phenyl-1-hydroperoxide, and at least 5 wt% and less than 60 wt% cyclohexylbenzene is mixed with at
least phenol, cyclohexanone, water, and sulfuric acid to produce a cleavage reaction mixture containing from 15 wt% to 50 wt%
phenol, from 15 wt% to 50 wt% cyclohexanone, from 1 wt% to 10 wt% cyclohexyl-1 -phenyl- 1 -hydroperoxide, from 5 wt% to 60
wt% cyclohexylbenzene, from 0.1 wt% to 4 wt% water, and from 10 wppm to 1000 wppm sulfuric acid. The cleavage reaction mix-
ture is then reacted at a temperature from 30°C and to 70°C, and a pressure of at least 1 atmosphere for a time sufficient to convert at
least 50% of said cyclohexyl-1-phenyl-1-hydroperoxide in said cleavage reaction mixture and produce a cleavage effluent containing
phenol and cyclohexanone.
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