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Scheme 1  Synthesis and structure of twin-tailed zwitterionic Gemini surfactants
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Table 1 'H NMR of C, C,L,Sz

'"H NMR,8
CsCgl;Sz 0.83 ~0.90(12H,t,a-H) ,1.15 ~142(50H,m,b-H) ,2.50(12H,t,c-H) ,3.02(8H,d,d-H) ,4.20(4H ,m,e-H)
CyCyL, Sz 0.72 ~0.95(12H,t,a-H) ,1.04 ~1.41(52H,m,b-H) ,2.50(12H,t,c-H) ,3.02(8H,d,d-H) ,4.21 (4H,m,e-H)
C1Cs13 Sz 0.83 ~0.93(12H,t,a-H) ,1.13 ~1.45(58H,m,b-H) ,2.49(12H,t,c-H) ,3.01(8H,d,d-H) ,4.21 (4H,m,e-H)
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Application Performance of New Twin-Tailed
Zwitterionic Gemini Surfactants

YU Tao”, YUAN Dandan, DING Wei, LI Shujie, LIU Kun, QU Guangmiao,
WANG Huimin, LUO Shigiong, CHEN Yuping
( Chemustry and Chemical Engineering College , Northeast Petroleum University ,Daging 163318 ,China)

Abstract The foaming and emulsifying properties of three new twin-tailed zwitterionic Gemini surfactants
(CgCyL,Sz, CiCyL, Sz, C,,CgL;Sz) were studied by modified Ross-Miles method and watershed-time method ,
respectively. The effects of the concentration of surfactants, molecular structure, and temperature were
investigated. Experimental results show that the three surfactants all have good foaming properties, and their
maximum foam heights and half-lives exist stable values under experimental concentration. The results show that
the longer the hydrophobic chains, the worse the performance of their foaming and the better foam stability. In
addition, temperature increasing can make foaming properties better and foam stability worse. The foam stability
can be improved by adding either short-chain alcohols or inorganic salts. The most appropriate dosage of the e-
mulsifiers of C4CyL,Sz, CyCgL,Sz and C,,CqL,Sz is 6 x 107, 6 x 10™* and 4 x 10 ™* mol/L, respectively. Tt
shows the longer the hydrophobic chains, the better the emulsifying properties, and the effects of spacers on e-
mulsifying properties are little. The emulsifying properties become worse by increasing temperature. When the
oil phase has the same carbon number, cycloalkanes achieve the best emulsifying effect more easily than straight
chain alkanes, but the stable time of emulsion of the two is almost the same. For alkanes with different carbon
number, the longer the carbon chains of alkanes, the worse the stability of the emulsion and the better the emul-
sifying properties.

Keywords zwitterionic Gemini surfactants ,foam properties ,emulsifying properties



