Colloids and Surfaces A 580 (2019) 123730

journal homepage: www.elsevier.com/locate/colsurfa

Contents lists available at ScienceDirect

Colloids and Surfaces A

Structural transitions and bilayer formation of CTAB aggregates R

Pablo Llombart™”, Mauricio Alcolea Palafox”, Luis G. MacDowell”, Eva G. Noya™"

Check for
updates

2 Instituto de Quimica Fisica Rocasolano, Consejo Superior de Investigaciones Cientificas, CSIC, Calle Serrano 119, 28006 Madrid, Spain
bDeparmmemto de Quimica Fisica (Unidad Asociada de I+D+i al CSIC), Facultad de Ciencias Quimicas, Universidad Complutense de Madrid, 28040 Madrid, Spain

GRAPHICAL ABSTRACT

ARTICLE INFO

Keywords:

Molecular dynamics
Surfactant

Structural transitions
Micelles
Nanoparticles

CTAB

ABSTRACT

Controlled CTAB self-assembly is an essential prerequisite for the formation of gold nanorods with tailored shape
and monodispersity. In this paper, we exploit the use of salt concentration and co-surfactant decanol for the
preparation of CTAB aggregates with different morphologies. To this end we use a model of CTAB recently
developed by ourselves, and perform electronic structure calculations in order to improve current point charge
parametrization of decanol. Using molecular dynamics simulations with the new models, we find a sequence of
structural transitions of CTAB aggregates induced by salt concentration and added cosurfactant. In pure solu-
tions, CTAB aggregates form spherical micelles with a compact ionic shell and a diffuse double layer that can be
qualitatively described with Poisson-Boltzmann theory. Addition of decanol as a cosurfactant induces a se-
quence of dramatic structural transitions at low surfactant concentration and allows the stabilization of compact
ordered bilayers in a well defined range of intermediate decanol/CTAB ratios. At low and high decanol/CTAB
ratios spherical micelles are transformed into wormlike cylindrical micelles. At intermediate decanol/CTAB
ratios, fully formed bilayers are observed, with surfactants exhibiting a compact structure with strong positional
and orientational order. We discuss how the controlled self-assembly of compact CTAB bilayers at low global
CTAB concentration can pave the way for the selective passivation of gold facets and the controlled formation of
monodisperse gold nanorods.

1. Introduction

and nanostructured materials, acting either as template [1] or as a
colloidal stabilizer and shape directing agent [2]. Our interest on the

Cetyltrimethylammonium bromide (CTAB) is a cationic surfactant assembly of CTAB surfactant stems precisely from their use in the
that is commonly employed as additive in the synthesis of nanoparticles synthesis of gold nanorods by the seeded growth method [2-4]. In this
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