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PseudoＧtopotacticconversionofcarbonnanotubes
toTＧcarbonnanowiresinmethanolunder

irradiationofpicosecondlaser

WiththesupportbytheNationalNaturalScienceFounddationofChinaandtheFundamentalResearch
FundsfortheCentralUniversities,acollaborativestudyledbyZhangJinYing (张锦英)from Xian
JiaotongUniversityandSu HaiBin (苏海滨)from NanyangTechnologicalUniversityproducedanew
carbonallotrope,TＧcarbon,frompseudoＧtopotacticconversionofmultiＧwalledcarbonnanotubesuspensionin
methanolbypicosecondpulsedＧlaserirradiation．TheresultswerepublishedinNatCommun (２０１７,８:６８３)．

Fromnaturallyexistingsoftgraphiteandsuperharddiamondtosyntheticballisticconductingnanotubes
andsemiconductinggraphene,carbonchemistryneverceasesitsexcitement,andremainstobethebest
exampleepitomizingoneofthemostimportantprinciplesofthechemistry．Thatis,structure(bonding)
determinesproperties．TheinvestigationofmetastablecarbonallotropesintheTＧPphasediagrambetween
graphiteandcubicdiamondphaseshasbeenrewardingbothexperimentallyandtheoreticallyandremainsa
greatchallenge．Extremelyhightemperatureandpressurecanbereachedandsubsequentlyquenchedtosynthesize
andtrapmetastablecarbonallotropesbytheinteractionsbetweenpulsedlaserandcarbonmaterials．

MWCNTswerepreparedbyaCVDmethodtohavediametersaround１０—２０nmandlengthsofdozens
ofmicrometersandsubsequentlyshortenedbyasonication methodtoimprovetheirdispersion．The
shortenedMWCNTswerewelldispersedinabsolutemethanol．Thesuspensionwasthentransferredintoa
selfＧdesignedquartzcontainerwithanopticalpathlengthof４０ mm andpreservedunderanitrogen
atmosphere．A QＧswitchedlaser witha wavelengthof５３２nm,pulsedurationof１０ps,repeating
frequencyof１０００Hz,andpulsepowerof７５mW wasapplied．Thesuspensionwasirradiatedbythelaser
beamforonehourwhileitwaskeptunderanitrogenatmosphereandstirredwithamagneticstirbar．The
NWsproducedfromlaserirradiationofMWCNTsinmethanolundernitrogenatmospherehavebeensofar
confirmedtobesp３hybridizedcarbonNWswithacubiccrystallattice．TheFFTpatternsofonesingle
carbonNWatdifferenttiltingangles(Figure)wereusedtofurtherconfirmthecrystallatticeofthecarbon
NWstobeTＧcarbon(Fd３m (２２７))withalatticeconstantof７．８０Å．

Figure　StructurecharacterizationandstructuralmodelofTＧcarbonNWs．


