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Heterogeneouscatalysisunderconfinementvia
rationalshipＧinＧaＧbottlesynthesis

WiththesupportbytheNationalNaturalScienceFoundationofChina,theMinistryofScienceand
TechnologyofChina,andtheChineseAcademyofSciences,theresearchteamledbyProf．FuQiang(傅
强)andProf．BaoXinHe(包信和)attheStateKeyLaboratoryofCatalysis,DalianInstituteofChemical
Physics,ChineseAcademyofSciencesreportedametalＧorganicframework(MOF)confinedRuO２catalyst
(RuO２ ＠ MOFＧ８０８ＧP)withexceptionallyhighcatalyticCO oxidationbelow １５０℃．Thearticle was
publishedinNatureCommunications(２０１９,１０:１３４０)．

Whenmaterialsareconfinedinsideporeswithtypicaldimensionof１ＧtoＧ２nmofhostmaterials,they
behavedifferentlyfromtheirbulkform．Thisisknownasconfinementeffect．Inthecaseofheterogeneous
catalysis,confinementmaykeepnanocatalystswellseparated,preservetheirhighlyreactivesurface,and
leadtohighercatalyticactivity．LoadingaguestmaterialinsidethenanoＧporeofahostcan,however,be
verychallengingsincetheloadingisseverelylimitedbytheporeopeningsizeandstabilityofthehost．In
collaborationwiththeUniversityofCambridge,QueenMaryUniversityofLondon,NationalUniversityof
Singapore,andUniversityofNewSouthWales,thescientistshaveintroducedanovelandgeneralconcept
toplaceguestsinsidetheporesofnanoporousmaterials．TheytermtherelevantapproachasPourbaixＧ
EnabledGuestSynthesis(PEGS),astheyapplythepreＧestablishedelectrochemicalpotentialversuspH
phasediagrams(a．k．a．Pourbaixdiagrams)torationallyselectreactionagentsandconditionsforguest
formation．ThePEGSstrategynotonlyfacilitatesthestudyofconfinementeffectbutalsoopensupthe
possibilityofmultifunctionalhostＧguestnanocompositeswitheitherdifferentfunctionsfromhostandguest
ornovelpropertiesduetothehostＧguestinteractions．

ByusingthisPEGSroute,theteamsuccessfullyplacedRuO２insidethenanoＧcavityofMOFＧ８０８ＧPwith
controlledloading．ComparedtotheconventionalRuO２ＧbasedcatalystsupportedonaSiO２surface,they
foundthatCOadsorptiononRuO２ confinedinside MOFsporescanbesignificantly weakened．Such
discoveryprovidesthebasisforimprovedcatalysisfrompreventinglowＧtemperatureCOpoisoning,which
wasdemonstratedwiththehighlyactiveRuO２＠MOFＧ８０８ＧPforCOoxidationatlowtemperatures．

Figure　UsingPourbaixＧEnabledGuestSynthesis(PEGS),researcherscanplaceRuO２insidenanoＧsizedporesofametalＧ
organicframework(MOF)likeashipinabottleforsuperiorCOoxidationcatalysis．


