Periodic Self-Assembly of Multilayer Polyelectrolyte Complex Coacervate Membranes for Flexible Low-Voltage Electronics 
Кухтенко Е.В.,1 Шиловских В.В.1, Николаев К.Г.1, Иванов А.С. 1, Скорб Е.В.1
Студент, 2 курс бакалавриата 
1Национальный исследовательский университет информационных технологий, механики и оптики, научно-образовательный центр Инфохимии, Санкт-Петербург, Россия
E–mail: ekuxtenko@gmail.com 
The layer-by-layer self-assembly technique enables the sequential deposition of multilayer films driven by electrostatic interactions of oppositely charged polycations and polyanions [1]. Mixing oppositely charged synthetic polyelectrolytes spontaneously yields a hydrated complex, or polyelectrolyte coacervate [2], which morphology, stability and properties strongly depend on the precipitate ion content [3].
The main objective of our research was to describe patterned supramolecular structures and the electrochemical properties of poly(ethyleneimine) (PEI) and sodium poly(sodium-4-styrenesulfonate) (PSS) insoluble polyelectrolyte multilayers with controllable spatial geometry. It has been observed that ranging polyelectrolyte concentrations and polymer molar weights significantly affected the speed of membrane formation, as well as the size and density of derived layered structures. Obtained periodic precipitation bands have been stated to satisfy a spacing law, implying that the mechanism underlying multilayer polyelectrolyte coacervate membrane formation is related to a Liesegang-type one (Fig. 1).
The integration of the obtained PEI — PSS self-assemble with eutectic gallium-indium eGaIn (75 wt% Ga, 25 wt% In) led to the formation of a reconfigurable electronic component interface with the controllable system response, assessed by cyclic voltammetry (CV). Registered current-voltage curves confirmed the formation of a proper diode component, exhibiting non-identical behaviour in dependence on the investigated self-assembly geometry and ion content, which defined the thickness of an insoluble gallium compound layer between the electrode surface and the gel. It has been experimentally revealed that the electrical behaviour of a multilayer polyelectrolyte film markedly differs from that of individual membrane components, as well as of an initially precipitated PEI — PSS coacervate, distributed in the 1-% agarose gel. 
Thus, layer-by-layer self-assembly has been proven to enable the formation of various derivatives with the desirable properties of specificity, distinct geometry, charge characteristics and electrical behaviour. The feature of periodic structures mimicking, as well as the exhibition of timely responses to tiny variations propel the development of advanced structure- and composition-controllable systems, like the investigated self-assembled PEI — PSS multilayers, which may be subsequently integrated into sophisticated products to meet the demands of modern bioengineering and flexible electronics.
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Figure 1. (a) Kinetics of the distance from the boundary of the reaction beginning to the position of the [image: image2.emf]








band (b) The multilayer PEI — PSS membrane, composed of Mw (PEI) = 750,000 Da, Mw (PSS) = 1,000,000 Da, c (PEI) = 2.5 g/L, c (PSS) = 1.25 g/L, с ([image: image4.emf]H,F
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