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Synthesis and Aggregation Behavior of Gemini Surfactants with
Piperidinium Structure
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1. School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China;
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Abstract: A series of novel cationic Gemini surfactants F, based on piperidine were synthesized in two steps
(n is the carbon numbers of hydrophobic tails, n=10, 12, 14, 16). Their adsorption and micellization in
aqueous solutions were investigated by methods of surface tension, conductivity and steady state fluorescence. It
was found that the values of low critical micelle concentration decrease and the values of minium surface area
per molecule increase with the hydrophobic chain increasing. The thermodynamic parameters suggest that the
aggregating of F, series Gemini surfactants is a spontaneous process. And the tendency of aggregating becomes
stronger with the increase of hydrophobic chain. The study of molar conductivity demonstrates that premicellar
structures form in Fi, and Fis system, and small curvature radius vesicles form in the aqueous solutions of the
four Gemini surfactants by dynamic light scattering and transmission electron microscopy.
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Fig.2 Relations between surface tension () and concentration

(¢) of Gemini surfactants F, aqueous solutions at 25 °C
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Tab. 1

Parameters of micellization and adsorption at air-water interface of Gemini surfactants F, at 25 C

I,../ (pmol/m*)

Ay / (nm*/mol)

L X C(:\u:]»/ Yeme / o
Gemini surfactants ceyc' / (mmol/L) a  AGY/ (kJ/mol)
(mmol/L)  (mN/m) n=2 n=3 n=2 n=3
Fio 3.89 5.5 36.2 1.72 1.18 0.93 1.40 0.35 -29.76
Fi 0.486 0.76 3991 1.35 0.91 1.23 1.84 0.39 -39.61
Fu 0.044 3 0.17 37.83 1.3 0.87 1.27 1.89 0.43 -46.04
Fie 0.007 0.06 35.58 1.09 0.72 1.52 2.29 0.41 -51.81
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