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Figure 1 (a) covalent, (b) supramolecular and (c¢) hybrid polymers
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Figure 2 Classification of polymer composites
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Figure 3 (a) Schematic of structure and self-healing mechanism of CNC-UPy/UPy-K-UPy composite and
(b) stress-strain curves (Solid lines-original samples, dotted lines - optically healed samples with a power density of

350mW/cm’® for 20s and dashdotted lines-optically healed samples with a power density of 250mW/cm?® for 80s)
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Table 1 Effects of GO content on mechanical and self-healing properties ofsupramolecular polymer composites

PSR B/ MPa it/ MPa 3R/ % Imin [ @4/ % lh A@4E/%
HBN-1% GO 0.26 0.086 530 60 98
HBN-2% GO 0.58 0.23 336 36 85
HBN-4% GO 0. 80 0.85 191 21 53
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Figure 4 Composites structure of hydrogen bonded supramolecular polymer with lithiated silicon particles,

nickel particles and grapheme oxide (GO), respectively
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Figure 5 (a) Schematic of tweezer type of foldamer formed by n-n stacking interaction between naphthalene-diimide
(NDD units 1 and pyrene end-capped polyamide 2, (b) stress-strain curves of CNC reinforced foldamer

composites and (c¢) Percentage recovery of tensile modulus as a function of healing time at 85°C.
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Figure 6 (a) Schematic of formation/dissociation of supramolecular nanocomposites from naphthalene-diimide
(NDD units 1, pyrene end-capped polyamide 2 and pyrene functionalized AuNP (P-AuNP) filler, (b) stress-strain
curves of the nanocomposites and (¢) tensile modulus of pristine and healed polymer nanocomposites prepared from

5% (wt) P-AuNPs (blue), 5% (wt) dodecylamine-stabilized AuNPs (red) and 0% (wt) nanocomposite (purple)
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Figure 7 Structure and self-healing mechanism of CNC reinforced metallosupramolecular polymer composites
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Supramolecular Polymer Composites and Their Self-healing Behavior

ZHANG Xiao-a', JIANG Sheng-ling', LI Juan®, LU Ya-fei'"
(1. Key Laboratory of Carbon Fiber and Functional Polymers, Beijing University of Chemical Technology ,
Ministry of Education Beijing 100029, China; 2. School of Materials Engineering » Yancheng Institute of
Technology, Jiangsu 224051, China)

Abstract: Supramolecular polymer composites (SPCs) are defined as the composites composed of supramolecular
polymers as matrix and fibers or fillers as reinforcements. SPCs have three types that the matrix and reinforcements can be
linked by covalent bonds, non-covalent bonds or no chemical bonds. The research and development of SPCs form whole
science and engineering system of polymer composites together with the covalent bonded polymer composites. In this paper,
hydrogen bonded, n-n stacked and metal-ligand coordinated (metallosupramolecular) SPCs as well as their self-healing
behavior and mechanism are reviewed.

Key words: Supramolecular polymers; Polymer composites; Self-healing behavior
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