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A type of semi-transparent polymer that can
be mended at room temperature using small
pressure

December 19 2017, by Bob Yirka

Credit: Yu Yanagisawa

A small team of researchers at the University of Tokyo has created a
polymer that can be repaired when broken into two parts by applying a
small amount of pressure at room temperature. In their paper published
in the journal Science, the group describes how they came upon the
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polymer, how it was made, and how well it can be repaired.

Engineers around the world have been working hard to find a type of
glass or plastic that can be healed easily when broken to address the
problem of broken screens on phones and other portable devices. While
some progress has been made, there still exists a need for something
better. In this new effort, the researchers report on a new type of plastic
that can be healed by simply pressing the broken pieces back together.

As the researchers describe it, a team member was investigating glue
properties with polymers when they discovered that one of the polymers
under study could mend itself just by pushing the pieces together.
Intrigued, the group looked closer. They found that the hydrogen bonds
in the polymer formed in a way that did not crystallize, allowing the
molecular chains to move freely. This allowed the bonds to re-form
easily under just a small amount of pressure. After working with several
configurations, the team settled on a polymer called polyether-thioureas
(TUEG;)—it offered the best healing properties of those tested.

The researchers report that to test the material, they cut a small tile into
to two pieces, then pressed the two pieces together into the original
configuration using just a small force at room temperature. After 30
seconds, they further report, the healed tile could support a 300-gram
weight. They note that pressing the material for longer amounts of times
allows for even stronger bonds to form—eventually, after a couple of
hours, the material reaches the same degree of bonding as it had prior to
being cut or broken.

More work will have to be done with the material before it can be used
in a smartphone screen, however, such as making it more transparent.

More information: Yu Yanagisawa et al. Mechanically robust, readily
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repairable polymers via tailored noncovalent cross-linking, Science
(2017). DOI: 10.1126/science.aam7588

Abstract

Expanding the range of healable materials is an important challenge for
sustainable societies. Noncrystalline, high molecular weight polymers
generally form mechanically robust materials, which, however, are
difficult to repair once they are fractured. This is because their polymer
chains are heavily entangled and diffuse too sluggishly to unite fractured
surfaces within reasonable timescales. Here, we report that low
molecular weight polymers, when cross-linked by dense hydrogen bonds,
give mechanically robust yet readily repairable materials, despite their
extremely slow diffusion dynamics. A key was to utilize thiourea, which
anomalously forms a zigzag hydrogen-bonded array that does not induce
unfavorable crystallization. Another key was to incorporate a structural
element for activating the exchange of hydrogen-bonded pairs, which
enables the fractured portions to rejoin readily upon compression.

© 2017 Phys.org

Citation: A type of semi-transparent polymer that can be mended at room temperature using
small pressure (2017, December 19) retrieved 18 April 2024 from

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

3/3


http://dx.doi.org/10.1126/science.aam7588
https://phys.org/news/2017-12-semi-transparent-polymer-room-temperature-small.html
http://www.tcpdf.org

