A nethod of renoving at | east benzene froma
hydr ocar bon stream conpri ses concentrating aronmatics
in the hydrocarbon stream by passing the hydrocarbon
(123 INTERNATION Ol GFPLEC ATEONDPEE SSHF UNDRR THR GATBHINTICO@SER AIM@N TREATY (PCT)

menbrane to produce a per

(19) Wsrl Qﬂec“{l lelly %m%ﬁlon =
F Itratl %l:ﬁ ? rocarf JV'
aromatl Ccs ter " concent r 4

@s) qme,tnhﬁ&lamﬁ,n@ﬁsﬂ Bfte SOl Vet
Prigdyysa 2008 @704.2608) St r eam

(51) International Patent Classification:
C10G 31/11 (2006.01) C10G 45/44 (2006.01)
C10G 21/00 (2006.01) C10G 67/04 (2006.01)
C10G 7/08 (2006.01)

(21) International Application Number:
PCT/US2007/077109

(22) International Filing Date: 29 August 2007 (29.08.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

11/543,363 5 October 2006 (05.10.2006) US

(71) Applicant (for all designated States except US): GEN-
ERAL ELECTRIC COMPANY [US/US]; 1 River Road,
Schenectady, NY 12345 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): WANG, Hua
[US/US]; 11 Jamison Drive, Clifton Park, NY 12309 (US).
BAGGOTT, Sean, Russell [US/US]; 81 Blazewood,
Foothill Ranch, CA 91610 (US). EGGERT, Harold,
James [US/US]; 187 S. Rushwing Cr., The Woodlands,
TX 77381 (US). MOE, Neil, Edwin [US/US]; 18749
Clear View Drive, Minnetonka, MN 55345 (US).

(74) Agents: TOOP, Barbara, A. et al.; General Electric Com-
pany, Global Patent Operation, 187 Danbury Road, Suite

204, Wilton, CT 06897 (US).

e stream and a retentate

n an e lrﬂ&hétﬁﬂallﬂ’ﬂbllcaﬁdh Number

Bk

rein t hWeyIGES/(43620" A2

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
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, 1L,
IN, IS, JP, KE, KG, KM, 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, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
patent (Rule 4.17(ii))

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:
without international search report and to be republished
upon receipt of that report

(54) Title: PROCESS FOR REMOVING AT LEAST BENZENE FROM HYDROCARBON STREAMS

32 34 40 44 48 59
{ ¢ O G C o (o
r 28 42 48 50
<™ 10 P 12 b~ 14 Dol 16 lomd 18 Lot 20 [md 22
24 2% 30
36
W YA

7045629 A2 I 0O 0 O OO A

08

WO 20

(57) Abstract: A method of removing at least benzene from a hydrocarbon stream comprises concentrating aromatics in the hy-
drocarbon stream by passing the hydrocarbon stream through a membrane unit having at least one membrane to produce a permeate
stream and a retentate stream, wherein the permeate stream is aromatics rich relative to the hydrocarbon stream; and extracting aro-
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the extract stream is aromatics rich relative to the permeate stream.



