Quantifying the Curvature of Polymer Brushes
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Abstract. This work describes a method to evaluate the curvatubaakbone of polymer molecules. The
algorithm for curvature is based in derivative theooéfRourier Transform suitable for treating contours.

1. Introduction We see that the curvature decreases with the side chain
Cylindrical brush molecules are polymer molecules thatlength. This is explained by steric repulsion of the side
consist of a long flexible main chain (backbone) and
densely grafted side chains [1]. The interest in such
molecules is due to conformational effects caused by
competition of the flexibility of the backbone and the
flexibility of the covalently linked side chains. Hene
present a study of backbone curvature of cylindrical
brushes with different length of the side chains adter
process of compression and expansion.

2. Experimental part

TWO. images of brushes_ W't.h different Iengt_h of the side Figure 1. AFM images of PBA brushes with two lengths
chain are presented in figure 1. AFM images were

. . of side chains: (a) DP=9, (b) DP=51.
collected in tapping mode. The curvatures of molecules™ ™ i
were obtained by software SPIA (Scanning Probe Imagechains at the concave side of the backbone.
Analysis) that was developed for analysis of digital

images. Table 1. Gaussian width.
First, the images were segmented by using Dpa)‘ BC AC®
threshold methods and the resulting contours of the 09 0.05 0.08

molecules were extracted through a contour following
algorithm. The backbones were obtained through the
skeletization of these contours, and were filteredrdeio

to eliminate those cases that had more than twachesn 9 After compression.

The backbones were dilated and the contour extracted
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width was related to the conformation of the molecules

51 0,02 0,06
 Degree of polymerizatiort) Before compression.
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