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BiomimeticfibrousMurraymembraneswith
ultrafastwatertransportandevaporationfor

smartmoistureＧwickingfabrics

WiththesupportbytheNationalNaturalScienceFoundationofChina,astudybytheresearchgroup
ledbyProf．DingBin(丁彬)andProf．WangXianFeng(王先锋),bothfromtheInnovationCenterfor
TextileScienceand Technology,Donghua University,demonstratestheantigravitydirectionalwater
transportandquickdryperformanceinthebiomimeticmicroＧandnanofibrousMurraymembranes,which
waspublishedinACSNano (DOI:１０．１０２１/acsnano．８b０８２４２)．

Functionaltextileswith moisturewickingtechnologyhaveattractedincreasingattentionduetotheir
capabilityofprovidingquickdryingeffectinahotandhumidenvironment,resultinginacomfortable
microclimatetothewearer．Nowadays,mostmoistureＧwickingfabricsarecomposedofsyntheticssuchas
polyesterandnylon,whichcanpullthesweatawayfromtheskinandabsorbverylittle moisture．
Notably,theCoolmaxfabricmadewithprofiledfibershasbeenrecognizedasaneffectivestrategyto
realizethequickdryingperformancebecauseofitsmoderatelyhydrophobicandspecialgroovestructure．
However,the moistureＧwickingprocessinsuchfabricsisbidirectional,which meansthatsignificant
amountofmoisturewouldremainintheinnerlayeroffabrics．

Toaddresstheselimitations,theauthorsdesignedasmartmoistureＧwickingfabricwithantigravity
directionalwatertransportandquickＧdryperformancebasedonthecombinationofbiomimetic Murray
networkandsurfaceenergygradient．Theunderlyingprinciplesoftheoptimalhierarchicalstructurefollow
fromtheapplicationofMurray􀆳slaw,whichwasfoundinthetranspirationinvascularplantspossess,
resultingintheultrafastwatertransportandevaporationofthefabrics．Moreover,theasymmetric
wettabilityandanisotropicbreakthroughpressurewereconstructedbyintroducingthesurfaceenergy
gradient,thusmakingtheinnerlayerextremelydry．TheresultingmoistureＧwickingfabricsbasedonthe
porousMurraymembranesexhibitanultrahighoneＧwaytransportcapabilityof１２４５％andanoutstanding
waterevaporationrateof０．６７gh－１(５．８and２timeshigherthanthecottonfabricandCoolmaxfabric,
respectively)．

This work mayprovidenewinsightintothedevelopmentof moistureＧwickingtechnologies,thus
providingandextremelydryandpersonalcomfortduringthesweatＧproducingexercise．

Figure　ThetranspirationofthevascularplantsandthesweatＧreleaseprocessofbiomimeticmicroＧandnanofibrousMurray
membranes．


