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SelfＧhealablesupramolecularpolymer
toughenedbyioniccluster

SupportedbytheNationalNaturalScienceFoundationofChina,theresearchgroupledbyProf．Qu
DaHui(曲 大 辉)attheEastChina UniversityofScienceand Technology,realizedaselfＧhealable
supramolecularpolymertoughenedbyioniccluster,whichwaspublishedinAngewChemIntEd (２０２０,
５９:５２７８—５２８３)．

Supramolecularpolymers,aspeciesofpolymersformedbydynamicchemicalbonds,exhibitunique
advantagessuchasselfＧhealingability,recyclability,andpreparationsimplicity．Thesepropertiesdiffer
supramolecularpolymerswithtraditionalcovalentpolymers,enablingsupramolecularplasticstobeof
greatpromiseforfutureindustrialapplications．However,therehasbeenatradeＧoffbetweenmaterialcost
andperformanceinthedesignofsupramolecularpolymers,intrinsicallyinhibitingthepracticalapplication

Figure１　SchematicrepresentationoftheTA monomerand
poly(TA)polymers．Thecartoonrepresentationshowsthe
existingfourtypesofdynamiccombinationsinthenetwork．

ofsupramolecularpolymericmaterials．
Previously,Qusgrouppioneeringlyexploitedasupramolecularpolymerfromanaturalsmallmolecule,

thiocticacid(TA)(SciAdv,２０１８,４:eaat８１９２)．ThiseasyＧtoＧmakesupramolecularmaterialintegrated
stretchability,selfＧhealingability,andadhesiveness．However,itssoftnesslimiteditsfurtherapplication．
Tosurmountthisdisadvantage,inthiswork,theytookadvantageofthehighＧaffinityionicbondsasthe
secondaryinteraction,andthusdevelopedatougheningstrategyforthisdynamicsupramolecularnetwork．

Bysimplyincreasingtheconcentrationofiron
ionsandreactiontemperature,theprimary
ironＧcarboxylatecomplexeswould

furtheraggregate,formingsecondaryionic
clustersinthedry network．Theresulting
hierarchically crosslinked supramolecular
network exhibited remarkably increased
mechanicalmoduli(６３timeshigherthanthe
originalnetwork)．Meanwhile,thedynamic
propertiesofthe materialwere maintained,
including high stretchability, selfＧhealing
ability,and remoldability． Owing to the
presence of ionic cluster interactions,an
efficient selfＧhealing process can be also
performed under water, showing great
potentialintheuseofwaterＧinsensitivesoft
materials． The remoldability could also
facilitatethedevelopmentofreusableplastics．
Mostintriguingly,thissupramolecular material
combining withexcellentperformancesisvery
easytoprepare．ThefeedstockofTAisnot
toxicbecauseitisacommercialantioxidant
nourishment．Thesimultaneousintegrationof
low costand high performance makesthis
familyofmaterialstrulyattractivetowardsthe
nextgenerationofsupramolecularplastics．


