a2 United States Patent

US012351756B2

ao) Patent No.: US 12,351,756 B2

Asirvatham 45) Date of Patent: Jul. 8, 2025
(54) SURFACTANTS FOR OIL AND GAS (52) US. CL
PRODUCTION CPC ............ CO9K 8/584 (2013.01); CO7F 7/0838
(2013.01); CO9K 8/588 (2013.01); COIK 8/594
(71) Applicant: Adv?lnSix Resins & Chemicals LLC, (2013.01); E21B 43/16 (2013.01)
Parsippany, NJ (US) (58) Field of Classification Search
CPC oottt CO9K 8/685
(72)  Inventor: ?{}ig)’ard Asirvatham, Chatham, NJ See application file for complete search history.
(56) References Cited
(73) Assignee: ?a(i:;)lll)iﬁiyR:I‘sIu(l[sj SS; Chemicals LL.C, US. PATENT DOCUMENTS
3,515,214 A 6/1970 Finch
(*) Notice:  Subject to any disclaimer, the term of this 3624.120 A 11/1971 Yl;fer
patent is extended or adjusted under 35 3,929,678 A 12/1975 Laughlin et al.
U.S.C. 154(b) by 0 days. 4933002 A 6/1990 Petroff et al.
5,041,590 A 8/1991 Snow
(21) Appl. No.: 18/746,387 5,162,155 A 11/1992 Berndt et al.
’ (Continued)
(22) Filed: Jun. 18, 2024
FOREIGN PATENT DOCUMENTS
(65) Prior Publication Data
CN 1942531 A 4/2007
US 2024/0376371 A1~ Nov. 14, 2024 CN 101356201 A 1/2009
(Continued)
Related U.S. Application Data OTHER PUBLICATIONS
(62) 2D11V15218§30f§§£1w;;0nN1\010' 1128 /024295 ,5080 94 ’ I\_}\}E?cﬁni‘;ug Amino Acid—Britannica Online Encyclopedia (Jul. 17, 2009) (Year:
division of application No. 17/979,637, filed on Nov. 2009). .
2, 2022, now Pat. No. 11,891,568, which is a division (Continued)
of'application No. 17/127,033, filed on Dec. 18, 2020, Primary Examiner — William D Hutton, Jr.
now Pat. No. 11,542,428, Assistant Examiner — Avi T Skaist
(74) Attorney, Agent, or Firm — Faegre Drinker Biddle &
(60) Provisional application No. 62/955,873, filed on Dec. Reath LLP
31, 2019. (57) ABSTRACT
(51) Int. Cl Surfactants for use in formulations and processes suitable
C0;’K 8 /584 (2006.01) for hydrocarbon recovery. These formulations, include for-
CO7F 7/08 (2006.01) mulations suitable for fracking, enhancing oil and or gas
CO9K 8/588 (2006.01) recovery, and the recovery and or production of bio-based
CO09K 8/594 (2006.01) oils.
E21B 43/16 (2006.01) 12 Claims, 7 Drawing Sheets
BT DT PP
50
e s0 "
Z
£
~~30
P .
N ETAC
0.010 0.100 1.000 10.000 100.000



