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Abstract ; Self-healing polymer materials are able to self-repair damage and recover themselves after
cracks generating to maintain their structural and functional integrity. According to whether
additional repair agent is added, self-healing polymers are mainly divided into two categories, namely
extrinsic- and intrinsic-based polymers. The key materials of electrochemical energy storage devices
will experience irreversible mechanical damage in extreme condition applications, for example, the
energy storage device more prone to physical damage inwearable devices during the multiple bending
and deformation processes. These problems severely reduce the stability of energy storage and
delivery, and shorten the life of the devices. Therefore, the application of self-healing polymers in
electrochemical energy storage devices to improve the stability and life of devices has become one of
the research hotspots in recent years. Herein, this article summarizes the repair mechanism of self-
healing polymer materials (capsule-based, vascular-based, and intrinsic polymers), with main focus
on intrinsic self-healing polymer and its research progress in the field of electrochemical energy
storage, which based on molecular interactions to achieve multi-time reversible healing without any
additional repair agent. The self-healing electrode and electrolyte system were reviewed respectively,
and then the self-healing mechanism and its influence on the electrochemical performance of energy
storage devices were described. The research progress of self-healing functional polymer as high
specific energy electrode binder, interface modification layer and self-healing electrolyte were
summarized in detail. Finally, the future perspectives regarding the future development of self-healing

polymer materials were also discussed.
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Fig.1 Schematic diagram of sell-healing type and chemical formula of self-healing supramolecular rubber-!*]

(a) capsule-based self-healing; (b) vascular-based self-healing; (¢)intrinsic polymer self-healing; (d) performance

map for self-healing materials; (e) chemical formula of the self-healing supramolecular rubber
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Fig. 2 Autonomic healing mechanism incorporating encapsulated
healing agent and embedded catalyst particles in epoxy matrix/15!
(a)cracks form in the matrix wherever damage occurs; (b) crack
ruptures the microcapsules,releasing liquid healing agent into
crack plane; (¢) healing agent contacts the catalyst, triggering

polymerization that bonds the crack face closed
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Fig. 3 Design and structure of the self-healing electrodel??
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Fig. 4 Schematic diagram of self-healing gel, micrograph and performance characterization diagram!**]
Photographs of the self-healing electrode before breaking(a) ,after cutting(b) and self-healing(c) , respectively; micrographs of the self-healing
electrode before breaking(e) ,after cutting(e) sand after self-healing(f) ; (g) electrical resistances of the self-healing electrodes over ten cutting-
healing cycles under vertical and parallel cutting (relative to the CNT-aligned direction) ; (h)electrical resistances of the self-healing electrode

during a full cutting-healing cycle; (i) stress-strain curves of the self-healing electrode before and after the cutting-healing process
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(a)schematic illustration of the synthesis of the brush-like copolymer; (b) formation of the self-healing PE and the self-healing

mechanism between the cut surfaces; (c)optical images showing the self-healing process of the SHPE pieces under ambient

conditions(1) ,at 30 ‘C (2),at 60 “C(3);(d)images of the flexible SHPE and the stretchability test of SHPE
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(a)preparation procedure of SiO;-UPy; (b)schematic illustration of the structure of the SHCPE with the supramolecular networks;

(c)optical microscope images of the self-healing process for polymer films blended with SiO,-UPy(1) and blended with pristine SiO; (2)
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