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Abstract: Driven by the global transition toward a low—carbon economy and China’s "dual carbon" strategy, a
—olefins have emerged as key feedstocks for the green development of high—performance surfactants, owing to their
terminal double=bond structure and linear alkyl chains. This paper systematically reviews recent advances in the
high—value utilization of o —olefin—based surfactants throughout the full chain. The structure - property
relationships between hydrophobic chain length, branching degree, and hydrophilic group type are critically
analyzed with respect to critical micelle concentration, interfacial tension, and liquid film rheology. The
characteristics of representative surfactants are summarized: the C = S bond stability and hard—water resistance of o
—olefin sulfonates, the tunable hydrophilic-lipophilic balance and wetting/emulsification performance of o —olefin
ethoxylates, and the salt tolerance mechanism of the inner—salt structure of a—olefin sulfobetaines along with their
synergistic effects in formulation. Combined with application cases in daily chemicals and high—temperature, high—

salinity reservoirs, the mechanisms by which these surfactants reduce oil - water interfacial tension, stabilize foam

W B 2026-04-14  {EEIHHA: 2026-07-07

BEEE: KLLN(1996—) , L, Wit B 242 , zhanghr103@163.com

FE—1EE: XIKE(2003—), &, BAW5EA:, 15615447845@163.com

EEWH: EEPHIE KL I(20242D1406601) ; 1 E 77 IBHE BIH G TH (2024DQ02-0118) 5 LIAR A [ 873k 6 11 H (ZR2025QC500)
SIRAAST: XIR%, Wk, Jrks, FIRER, AT, sRETan, BRIG AR . =i e 35k vo P BB 2R 1 0 M 59 () F 98 0 SR 0. Ak T2z, XXX, XX(XX):
1-18

Citation: LIU Tianzi, HUANG Zhiwei, FANG Song, ZHOU Congcong, YIN Xiangxun, ZHANG Hongru, CHENG Haoran. Research progress on high—
performance a—olefin—based surfactants[J]. CIESC Journal, XXXX, XX(XX): 1-18



n

<2 e T E R XX E

for plugging, and enhance oil-washing efficiency are elucidated. Future research should focus on targeted molecular
design assisted by molecular simulation and artificial intelligence, intensified green processes such as microchannel
continuous—flow technology and biocatalysis, and the establishment of a whole-life-cycle assessment model,

thereby promoting the upgrade of a—olefin—based surfactants toward high—end green functional materials.

Keywords: petroleum; « —olefins; surfactants; structure—property relationship; temperature and salt resistance;

green manufacturing
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Fig.1 a—olefins: from structure to surfactant applications” ™
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Fig.2 Properties and characteristics of alpha olefins with different carbon chain lengths
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