Title: SEPARATI ON OF DI ENES FROM OLEFINS USING IONI C LI QU DS Abstract:

Met hods for separating di-olefins fromnono-olefins, and olefins from
non-ol efi ns such as paraffins, oxygenates and aromatics, are provided. The
met hods u¢le) INBERNATERAL S PRRICS FION @I BLISHEIDONVERTHEPADE NI ¢ ORPERATIONI TRBAEX (PATE), but
whi ch selectively conplex di-olefins in the presence of nono-ol efins. The
nmetal salts are dissolved or suspendegsgssionic liquids, which tend to have
Vi rt ual |(yo) WorMagarectpsl sputeOreRiiakion I ¢
preferably sil vedicrauichatBpper salts. Ad )
tetrafluoroborate. A preferred copperNggst’is silver CuOTf. Preferred ionic
| i qui ds ar q4d)hes@atiabiubii@tion Bit@bl e sol uti ons, @YIpensiiaasPubbdaticli SP@esi ONS
of the netal »ahilp2008f24£0r.2003N0t di ssopgg unwant eAMONG3/EF9483 and whi ch
do not isonerize the nono- or di-olefins. The equivalents of the netal
sal t ca@ihfedsliohts bRM SRsihid@h: di -Ql7€H1188 fsf As&lsLELILOR] Marfis] 20K BE And b OMrpora-

m Xt ur es ofiseyoima;-iang 1dicz ol ef i ns. Al t er nat | v&@l Yaw MepdthenPOOBoxaD@, $hh RevhodfdMS
can be adsorbed, and the nono-ol efins sel ec®458l8¢ @®sor bed. The latter

appr oac@naa@itenal pFpaéaénnacbah errmonyotef i §$ palfa@lshts 7:9008: SERGME A ar e
nmono- and di-ol efin-contai ning m xture can ke pamsH BE Bgas, Phesenan, ¢d ck e,

| i qui d Ehasematibiee Flihpvatef nono- and di - ol ef cADEAVK, aMNDA) GC, WE XS L, €B, GD, GE, GH,
over/through the ionic 3 Peperntdr 206831822009 or e AR BY, IR.dl- B4 IS I8 i, KG, KP, KR, KZ, LC,
counter-current, or staged in stirred tanks itk EobinteAtuMPele e MgMW.

MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,

pr ef er r@g. Filing Language: English SK, SL, T], TM, TN, TR, TT, TZ, UA, UG, US, UZ, VN,
. YU, ZA, ZM, ZW.
(26) Publication Language: English
(84) Designated States (regional): ARIPO patent (GH, GM,
(30) Priority Data: KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
10/037,044 31 December 2001 (31.12.2001)  US Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
. . ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SI, SK,
(71) Applicant (for all designated States except US): TR), OAPI patent (BF, BJ, CE, CG, CL, CM, GA, GN, GQ,
CHEVRON US.A. INC. [US/US]; PO. Box 6006, GW, ML, MR, NE, SN, TD, TG).

San Ramon, CA 94583 (US).
Published:

(72) Inventors; and —  with international search report

(75) Inventors/Applicants (for US only):  BOUDREAU,  (gg) nate of publication of the international search report:
Laura, C. [/US]; 128 Villa Court, Lafayette, CA 94549 18 December 2003
(US). DRIVER, Michael, S. [ /US]; 5160 Diamond
Heights Blvd.#C201, San Francisco, CA 94131 (US). For two-letter codes and other abbreviations, refer to the "Guid-
MUNSON, Curt, L. [/US]; 3370 crane Way, Oakland, ance Notes on Codes and Abbreviations"” appearing at the begin-
CA 94602 (US). ning of each regular issue of the PCT Gazette.

(54) Title: SEPARATION OF DIENES FROM OLEFINS USING IONIC LIQUIDS

A3

¢r) (57) Abstract: Methods for separating di-olefins from mono-olefins, and olefins from non-olefins such as paraffins, oxygenates

@@ and aromatics, are provided. The methods use metal salts which complex both mono-olefins and di-olefins, but which selectively

=¥ complex di-olefins in the presence of mono-olefins. The metal salts are dissolved or suspended in ionic liquids, which tend to have
virtually no vapor pressure. Preferred salts are Group IB salts, more preferably silver and copper salts. A preferred silver salt is silver
tetrafluoroborate. A preferred copper salt is silver CuOTf. Preferred ionic liquids are those which form stable solutions, suspensions

~~ or dispersions of the metal salts, which do not dissolve unwanted non-olefins, and which do not isomerize the mono- or di-olefins.
The equivalents of the metal salt can be adjusted so that di-olefins are selectively adsorbed from mixtures of mono-and di-olefins.
Alternatively, both mono- and di-olefins can be adsorbed, and the mono-olefins selectively desorbed. The latter approach can be
preferred when non-olefins are also to be separated. The mono- and di-olefin-containing mixture can be in the gas phase or in the
liquid phase. The flow of mono- and di-olefin-containing mixture over/through the ionic liquid can be, for example, co-current,
counter-current, or staged in stirred tanks, with countercurrent being preferred.



