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Effect of calcium ions on the monolayer aggregates of surfactant

CHENG YuQiao'? YAN Hui?, ZHANG JiChao', YUAN ShiLing*", MA BaoDong',
ZHANG BenYan'

1 Institute of Geology Science, Shengli Oilfield Ltd. Co., Dongying 257015, China
2 Key Laboratory of Colloid and Interface Chemistry, Ministry of Education; Shandong University, Jinan 250100, China
*Corresponding author (email: shilingyuan@sdu.edu.cn)

Abstract: The effect of Ca®” ions on the hydration shell of sodium dodecyl sulfonate (SDSn) monolayer at vapor/liquid
interface was studied using molecular dynamics simulations. The result showed that the aggregation structures relate to
both the surface coverage and the calcium ions existing. Ca’* ions can bind to the head group to make the aggregation
much more compact. The potential of mean force (PMF) between Ca>" and the headgroups showed that the interaction was
prevented by a stabilizing solvent-separated minimum in the PMF. Among contributions to the PMF, the major repulsive
interaction was due to the rearrangement of the hydration shell after the calcium ions entered into the hydration shell of the
head group. The simulation showed that the method of molecular dynamics can research the effect of the inorganic ions on
the monolayer of the surfactants’ hydration structure in the molecular level, and interpret the dynamic behavior of the
inorganic ions on the monolayer at the Vapor/Liquid interface.
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