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Nature's self-healing abilities, as observed in biological organisms, have served Hydrogen bonding interactions are a useful approach due to their synthetic stretching
as a source of inspiration for the development of self-healing materials. simplicity, cooperative binding mechanism, and fast bond breaking and —_—
: " / , c p p reformation dynamics, which enhances a material’s robustness. o >
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I. Multi-Strength Hydrogen Bonds within PDMS Backbone
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Self-healing in networks occurs by diffusion of polymer chains across fractured \_ PDMS5,-MPUy 1L ) [+ <._ Q. Q! o | o /’\\
interface, reformation of dynamic bonds and re-entanglement of polymer chains. Strong Interaction ] -‘ The alignment of the polymer chains, from stretching, induces the
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Sackbone Polymer Ly MPU-MPU U-1U MPU-IU formation of supramolecular structures due to H-bonds.
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Network contains physical bonds that can reconfigure or While individual HB are comparatively weak (with an energy range of ~5-30

heal over time using external stimuli kd/mol), one tenth of a covalent bond (~345 kd/mol C-C bonds), they still affect the
Acc. Mater. Res. 2022, 3, 9, 948 — 959 viscoelasticity, crystallinity and phase separation structure of polymer.

Fig 1. Stages of wound repair. [1]
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Metal-ligand coordination interactions are i Octahedral Chelation
attractive due to their broad range of molecular Conformation
parameters: (1) metal ions, (2) counter anions,
and (3) ligands, which can be varied to tune the
bond strengths, endowing desirable self-healing
material properties.
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Fig 6. Mechanical Test of PDMS film [5] Fig 7. Stress-Strain Curves for PDMS-MPU-IU variations [5]  Fig 8. Self-Healing Electrode [5]
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New polymeric material approach with multi-strength hydrogen bonding
l. Dual-Strength Metal-Ligand Coordination Bonds within PDMS Backbone achieves high extensibility, water and notch insensitivity, and toughness
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f - — Mixedtv\;odifferentanions | r Noh e dting shi \ Toughening through synergy MeChanicaI Protection Chemical StabilizatiOrl
ZnX, System . M Unlt
Dyr:)anmlc =i )J\ H S||O Sllo S||o S[I
VA —T e = (FE) s e o e Lt
BPy-PDMS % acac +OTf I Unlt o)
O OB Broad Interfacial Width = Adhesion B P aad A S S S A i
\_ e szté;n(%)36° = . 13+1 nm 23+1 nm 39+1 nm » R ::,f s ' mian 73 g ] - Liquid-lik SP2 coatin
Fig 4. Stress-Strain Curves of : ' , w s L at] L @ EEJB @ % IqUIg-tike =
i i i .. individual and mixed anion. [3] Sl o> Solvent Unstable SEI
* Non-coordinating anions help dissipate energy e | - L
i ' [ z,systom o s | H B Solid-like -
quickly, but slow down the self-healing process - | | Nihsma - 1 : 2
) . . ‘Es- - — . . — . — a w2l cross-linked PDMS 20_um . ® - 7 ‘ . &
T oedimocal shions create additional energy o o e e 105 S &7 Flg 12 Cresssotonal ptat miorscope images of priine e e EEEEEE viscoelastic I ——
|SS|pat|On pa’[ WayS ézb amaged, and healed multilayer after r annealing at 70 C. [7 S ARG
- Mix of anions enhances mechanical toughness iyl g BF First demonstration of a thin polymer multi-layer film with autonomous + a fine-tuned coating modulates lithium < by tuning salt and solvent affinity, the
: i ' - ' ' ' Tt ' plating morphology and maintains uniform coatings can modulate SEI formation
and self-heallng, regardleSS of the metal used. ° reallgnment durmg selt hea“ng using two immiscible dynamlc polymers ion tfqans ort thgr%lu h its viscoelasticit through selectively transport ion and
Fig 5. Toughnsss values of with different backbones i’ y o L s roroasing o o "
individual and mixed anion. [3] - and dynamic, self-healable properties. solvent, thus increasing the anode stabillity.

J. Am. Chem. Soc. 2016, 138, 18, 6020 — 6027; Nat. Comm. 2023, 14, 1, 5026 Science. 2023, 380, 6648, 935 - 941 Nat. Energy. 2023, 8, 577-585; Adv. Energy Mater. 2022, 32, 5,21013187



