
•ResearchHighlights•

２４　　　 Vol．２６,No．３,２０１８　　SCIENCEFOUNDATIONINCHINA

InＧsituliquidcellTEMinvestigation
onorientedattachmentofgold

nanoparticles

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Prof．SunLiTao(孙立涛)fromSEUＧFEINanoＧPicoCenter,KeyLaboratoryofMEMSofMinistryof
Education,Southeast University,recently reportedthe directimaging ofligand directed oriented
attachment(OA)ofAunanoparticles,whichwaspublishedinNatureCommunications(２０１８,９:４２１)．

Insidealiquidsolution,thegrowthofnanocrystalsthroughOAisnowwidelyacceptedasanalternative
pathwaytotheconventionalgrowthbyOstwaldripening．Theconsiderablescientificimportanceofthis
techniqueforthesynthesisofmanymaterialshasbeenwellrecognized．However,duetothedifficultiesto
realＧtimeimagethedynamicprocessofOAespeciallyatatomicＧscale,thedrivingforceresponsibleforthe
occurrenceofOAhasnotyetbeenclearlyidentifiedinanyspecificcase．

Hereforthefirsttime,Sun􀆳sgrouphavetriedtounderstandthedrivingforceofOAbyimagingtheOA
processofgoldnanoparticlesinrealＧtimeusingahomeＧmadeliquidcellmountedwithinahighresolution
transmissionelectronmicroscope(HRTEM)．Theyshowthatwhentheseparationdistancebetweena
particlepairislargerthantwicethethicknessofthesurfaceligandlayer(sodiumcitrate),theparticles
rotaterandomlyinsolution．Incontrast,astheygetsoclosethatthesurfaceligandsontheparticlescome
intocontact,theparticlesarenolongerindependentbutbehaveasasingleentity,whichtriggersoff
directionalrotation,wheretheparticlesinapairrotateinoppositedirectionsuntiltheyreachaperfect
alignmentoftheir{１１１}facets．Eventually,theperfectlyalignedparticlepairmakesasuddencontactwith
theconcomitantexpulsionoftheligands．Densityfunctiontheory (DFT)calculationsindicatethatthe
lowerligandbindingabilityofthe{１１１}facetsisresponsibleforthepreferentialattachmentofthetwo
particlesattheir{１１１}facetsratherthanat{１００}facets．AlltheseresultsleadtoaconclusionthattheOA
processisindeedcontrolledbytheligandsadsorbedonparticlesurfaces

AbovefindingshaveprovidedauniversalconceptualframeworkforunderstandingtheOAprocessin
depth,whichisapplicabletoavarietyofotherligandＧmediatedsolutionsystems．Moreover,theseresults
providesubstantialexperimentalinputtodevelopimprovedtheoriesonnanoＧgrowth,andalsoenablethe
designoffuturemultifunctionalhierarchicalnanomaterials．

Figure　ImagesequencesshowingtheOAprocessofsmallgoldnanoparticlesat{１１１}facets,evolvingintoatwinstructure．


