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Fig. 1 (a) Synthesis routes of PU. (b) Schematic illustration of the preparation of PU elastomer binders. (c) Proposed structure
of the hierarchical supramolecular interaction. (d) Schematic illustration of the structure of the PU elastomers. (e) Typical
stress-strain curve of the PU elastomers. (f) The loading-unloading curves of the PU elastomers stretched to 100% strains.
Inset images show 2D-SAXS patterns of the PU elastomers at 100% strains. (g) Hysteresis area of the PU elastomers as a
function of strains. (h) Typical stress-strain curves of the intact and single-edge-notched PU elastomers. The inset image is the
single-edge-notched elastomer at ~800% strain. (Reprinted with permission from Ref.[4]; Copyright (2024) Wiley-VCH).
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Fig. 2 (a) Typical stress-strain curves of the PU-CF composite, the CF fabric, and the PU elastomer. (b) The curves of tearing
force as a function of displacement for CF fabric, PU-CF, and PU-CF, composites. (c) Proposed mechanism for the excellent
tearing resistance of the PU-CF composites. The schematic illustration in (i) depicts the morphology of the PU-CF composite during

healing process for the PU-CF composites. (e) Recycling process of the PU-CF composites under the assistance of ethanol.
(Reprinted with permission from Ref.[4]; Copyright (2024) Wiley-VCH).
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Highlight

When Reversibly Cross-linked Elastomers Meet Carbon Fibers: Flexible
and Recyclable Composite Materials with Excellent Tearing Resistance

Xue-si Chen”
(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)

Abstract The fabrication of recyclable carbon fiber-reinforced polymer composites (CFRPs) with high flexibility
and excellent tearing resistance relies on the performance of the elastomer adhesives. To meet these requirements,
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the elastomers should possess high adhesion, low Young’s modulus, high mechanical strength, toughness, and
outstanding tearing resistance. However, achieving such a combination in a single elastomer is highly challenging, as
these properties are often mutually exclusive. Recently, Junqi Sun ef al. at Jilin University successfully fabricated
an elastomer adhesive by physically crosslinking polytetrahydrofuran-based polyurethane (PU) chains with in
situ-formed nanodomains composed of hierarchical supramolecular interactions of hydrogen and coordination
bonds. This elastomer adhesive exhibits a tensile strength of 83 MPa, toughness of 619 MJ-m™3, fracture energy
of 357 kJ-m~2, and a low modulus of 5.6 MPa. The carbon fiber/elastomer composite materials prepared using this
elastomer adhesive exhibit a high tensile strength of 767 MPa and a record-high fracture energy of 2012 kJ-m™2.
Moreover, these composites can heal defects when heated and be recycled through the dissociation of the PU
elastomer adhesives.

Keywords Reversibly crosslinked elastomers, Carbon fiber-reinforced polymer composites, Tearing resistant
materials, Recyclable polymers



