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Synthesis and CO, —switching Performance of
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Abstract: A new CO, —switchable polymer surfactant Poly ( N, N — Diethylaminoethyl methacrylate —co —
sodium vinylsulfonate) (abbreviated as Poly (DEAEMA —co-SVS) ) was synthesized by N, N-Diethylaminoethyl
methacrylate (DEAEMA ) and sodium vinylsulfonate (SVS) via their free radical polymerization. The surface
activity, CO, response and its mechanism of the material were assessed by evaluation of its surface tension and
interfacial tension. The results show that the polymer effectively reduced the surface tension of water to
37.279 mN / m, and reduced that of toluene/water to 4.9 mN/m. Bubbling CO, to the milky polymer aqueous
solution, the tertiary amine groups in it undergo protonation under the action of CO,, forming a large amount of
quaternary ammonium salts, resulting the clarified state and its surface tension significantly increased to 42.636
mN/m. On the contrary, bubbling N, at 60 °C, The tertiary amine groups are deprotonated, and the polymer
aqueous solution converted to its original state. Mixing the Poly (DEAEMA —co—SVS) aqueous solution with

toluene, the mixture solution showed strong stability and CO, response. Bubbling CO, to or removing it from the
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mixture solution, its de—emulsification and re—emulsification process was observed, respectively. In addition, the
mixture solution presented as a stable emulsion at varied concentration of toluene in it. However, the mixture
solution showed poor stability when the concentration of Poly( DEAEMA-co-SVS) in it was lower than 0.25wt%.
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