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HIGHLIGHTS

» Geminis with hydroxyl groups in the
spacer have been prepared.

» The surfactants adsorb as a mono-
layer on gold and on hydrophobized
gold.

» Hydroxyl groups in the spacer
enhance the hydration of the
surfactant layer.
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ABSTRACT

A series of cationic gemini surfactants with dodecyl tails and with hydroxyl groups in the spacer has
been prepared. The self-assembly was studied both in bulk and at solid surfaces. This series of surfac-
tants, denoted 12-n(pOH)-12, with n=3 or 4 and p=1 or 2, was compared with conventional cationic
gemini surfactants of 12-n-12 type, with n=2 or 4. The critical micelle concentration was determined
by conductometry and tensiometry and the area per polar headgroup was determined using the Gibbs
equation. The CMC values were found to follow the trend 12-4-12 > 12-4(OH)-12 > 12-4(20H)-12, show-
ing that, contrary to expectations, the presence of the hydroxyl group(s) promoted the formation of
micelles.

The adsorption was studied on gold and on gold hydrophobized by a self-assembled monolayer pre-
senting methyl groups towards the bulk phase, using quartz crystal microbalance with dissipation
monitoring (QCM-D) and surface plasmon resonance (SPR) as measuring tools. The results indicated
that all surfactants gave monolayer adsorption on both surfaces. SPR, which measures only adsorbed
amount of the solute, showed that an increase in spacer length gave a reduction in adsorbed amount,
which is most likely an effect of the longer distance between the tails. The results from the QCM-D
experiments, which take into account also the water bound in the adsorbed film, were very different.
The hydroxyl-containing surfactants gave the highest adsorbed amount, indicating that the presence of
hydroxyl groups in the spacer leads to a much enhanced hydration of the surfactant layer.
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1. Introduction

Dimeric surfactants, often referred to as gemini surfactants, con-
sist of two amphiphiles connected by a spacer at, or near, the
polar headgroup. They are currently subject to many studies and
cationic geminis, in particular, have been intensively investigated.
A very striking feature of gemini surfactants is that they start to
form micelles at a concentration more than one order of magni-
tude lower than that of the corresponding ‘monomeric’ surfactant.
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