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Abstract of Thesis

Introduction

We studied the anchoring energy, ¥, at the Aqueous Phase (AP)/Liquid Crystal (L.C) interface. The W determined the alignment
of LC and how strong molecule are fixed to the interface. This value is used as indicator for the performance of LC devices. Yet,
the relationship between ¥ and the chemical properties of interface has not been clarified so far. Abbott and his colleagues ['!
reported that the anchoring state of AP/LC interface was controllable with addition of specific anion or surfactant molecule to the
AP at certain concentrations. We decided to investigate the dependency of the W of AP/LC interface on the chain length, head
group and the concentration of adsorbing surfactants. In this study, we constructed an apparatus to measure the ¥ of AP/LC

interface by observing the Freedericksz transition.

Experimental section

We confined an LC, 4-cyano-4’~pentylbiphenyl (5CB), into a copper specimen grid for transmission electron microcopy placed
on an octadecyltrichlorosilane modified glass surface. Immersion of this setup into an AP leads to the formation of a stable
AP/LC interface. We tested 5 surfactants; dodecyltrimethylammonium bromide (DTAB, C,,TAB), tetradecyitrimethylammonium
bromide (TTAB, C;4TAB), hexadecyltrimethylammonium bromide (CTAB, C,TAB), stearylirimethylammonium bromide
(STAB, C;3sTAB) and Sodium dodecy! sulfate (SDS, C,,88). We placed the sample in an electromagnetl providing a spatially
homogeneous magnetic field; sweeping from 0 to 0.43 T. The Freedericksz transition, a magnetic field induced distortion of the
LC, ocecurred at the threshold magnetic field, B.. The Freedericksz transition caused the change of the transmitted light intensity
due to the birefringence of 5CB. Hence, we were able to observe the orientation disorder from a homogeneous homeotropic
alignment of 5CB, Fig. 1(a) to a tilted alignment, Fig. (b) under polarized light microscope. We measured B, from the light

intensity variation and the thickness of the LC, d, from the interference pattern of a reflection spectrum. B, can be written as

B = “J Kt
© d+(K, 1M\ 4y

(1)

where K is the clastic constant of SCB for bent deformation, 4, is the vacuum magnetic permeability, dy is the magnetic
anisotropy. Substitution of observed B, and 4 in eq. 1, yields W.
We also measured surface tension, y by the pendant drop method to determine the interfacial concentration of a surfactant, I”,

Results and discussion

We could measure ¥ at AP/LC interface adsorbed by the cationic and anionic surfactants. We measured the y, which leaded us to
the results in Fig 2. The study range of the anchoring energy depended on the surfactants chain length and head group. The W
increased with [ of the studied surfactant. Thus, the steric hindrance related to the surface packing has an impact on the W,

Herewith the interactions, as like the hydrophobic interactions, between the AP and oil phase has to be considered.
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Figure 1 Polarized optical microphotographs of the Figure 2 The anchoring energy, ¥ plotted against the
homeotropic alignment of 5CB, viewed with polarized interfacial concentration of DTAB, TTAB, CTAB, STAB

microscope in the absence {a) and in the presence of B (b). and SDS.

[1] N. Abbott, Curr. Opin. Colloid Interface Sci., 1997, 2, 76-82
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