Thi s

especi al |y af P Fecycl i ngverp
of additi onal cl ohexane.
conductIéHBB})'AGgﬁ“

I nvention relates to nmethods and devices for
cycl ohexane in the direct oxidation of cyclohexane to adipic

The removar

e

is pref e abl
s APBIRS TION TR LA ARDER, THLBATI CPOPRR AN R AT ECD

renoving a acid from

REY gRosrizATIoNaded by woduct i on

Acetic acid

sta
effi

or
Al

S1Fiern@fionA Patent BladsiibdtiigEe I eac|
Cl eBbrc 5142, 51731

(43) Xnternational Publication Date:

I(5) REeAh LA BltRcaich GBI MOr EWO 99/15489

1 April 1999 (01.04.99)

{21) International Application Number: PCT/US98/19111

(22) International Filing Date: 14 September 1998 (14.09.98)

{30) Priority Data:

08/934,253 Us

19 September 1997 (19.09.97)

(71) Applicent (for all designated States except US):

TWENTY-FIRST CENTURY RESEARCH CORPO-

RATION {US/US]; 12 South Townview Lane, Newark, DE
197117419 (US).

| (72) Inventors; and

(75) Inventors/Applicants (for US only): DE COSTER, David,
C. [US/USY;, 5509 234th Avenue East, Buckley, WA
98321 (US). VASSILIOU, Eustathios {US/US); 12 South
Townview Lane, Newark, DE 19711 (US). DASSEL, Mark,
W, [US/US]; P.O. Box 486, Indianola, WA 98342 (US).
ROSTAMI, Ader, M. [IR/US}; 9205 Northeast Sea Ray
Court, Bainbridge Island, WA 98110 (US).

(74) Agents: PARKER, David, W. et al; Seed and Berry LLP,
6300 Columbia Center, 701 Fifth Avenue, Seattle, WA
98104-7092 (US).

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ,
LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW,

MX, NO, NZ, PL, PT, RO, RU, SD, E, SG, 81, SK, SL,
TI, T™M, TR, TT, UA, UG. Us, UZ, v YU ZW, ARIPO
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European

tent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR,
IE, IT, LU, MC, NL, PT, SE), OAPI patcnt {BF, BJ, CF,
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Published

With international search report.

ADIPIC ACID

1211

LI
Z

(54) Title: METHODS AND DEVICES FOR REMOVING ACETIC ACID FROM CYCLOHEXANE IN THE PRODUCTION OF

(57) Abstract

being more efficient.

This invention relates to methods and devices for removing acetic acid from cyclohexane in the direct oxidation of cyclohexane to
adipic acid, especially after recycling catalyst which is precipitaded by introduction of additional ¢yclohexane, The removal of acetic acid
is preferably conducted by use of rather small amounts of wash—water in one to three stage extractors. A two stage reactor is preferable as




