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Introduction

Self-healing mechanisms represent a potential solution to enhance the life-times of materials. The chemical design of intrinsic self-healing materials allows the optimization of healing
rates whilst retaining the desired material properties.!1¥1While this concept is well-known for polymeric systems, pure inorganic materials lack potential healing mechanisms, or require
high energy input to work due to the bonding situation in inorganic solids. In polymeric systems the reversible bond formation via Diels-Alder chemistry (DA) and supramolecular

Interactions, such as hydrogen bonding and electrostatic interactions, are regularly used healing mechanisms. However, many of the polymeric materials lack mechanical stability due to

the necessary high backbone flexibility realized by low T, materials. The incorporation of inorganic nanoparticles and rigid molecular structures and thus the formation of hybrid materials
or nanocomposites allows to overcome the disadvantages of pure organic polymers and can induce better mechanical properties into the polymeric structures, higher thermal stability

and additional properties, such as inductive heating or optical properties. To realize the formation of self-healing nanocomposites the particles have to be part of the self-healing systems.

Hence, the particle surface as well as the matrix polymer have to be tailored in such a way that the functions fit to each other.’! Here we present the surface-functionalization of

superparamagnetic iron oxide nanoparticles and organic polymers for the formation of self-healing nanocomposites in which the self-healing mechanism can be triggered by external

alternating magnetic fields.

Types of Self-Healing Mechanisms Polymer Synthesis

Autonomous Non-autonomous Synthesis of thermoplastic Copolymers via controlled/living free radical
Systems Systems polymerization (ATRP/RAFT)
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1) 200°C, 30 min; 2) 300°C, 30 min
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Possible coupling agents for the particle functionalization:

Fig. 2: TEM image of the
Iron oxide particles.
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Conclusion
» Building blocks for self-healing polymer matrices were synthesized, containing furan-, » Self-healing butyl methacrylate based polymers were synthesized via ATRP and RAFT
maleimid-, ionic- and hydrogen donor/aceptor functionalities polymerization techniques
» Iron oxide nanoparticles were synthesized and functionalized with phosphonic acid » Polymer matrix and inorganic filler showed excellent miscibility, yielding self healing
derivates nanocomposites
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