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PhotocatalyticC—Hfunctionalizationofmethane
atambienttemperaturebyceriumphotocatalyst

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchgroupdirectedby
Prof．ZuoZhiWei(左智伟)atShanghaiTechUniversityhasrecentlydevelopedanovel,photocatalytic
methodologyenablingtheselectivefunctionalizationofmethane,ethaneandothergaseousalkanestoform
valuableliquidproductsatambienttemperature．ThisintriguingresultwaspublishedinScience(１０．１１２６/
science．aat９７５０)．

Naturalgasistypicallyviewedasacleanenergyfuelandeconomicalchemicalfeedstockbythechemical
community．Withdwindlingoilsuppliesandthegrowingimportanceofreducingtheworldwidedependence
ofpetroleumＧbasedchemicalproducts,therecentdiscoveryofhugevolumesofunconventionalreservoirs
hasmadeitaneconomicallyattractiveraw material．Methaneisthemainchemicalcomponentofnatural
gas,hencethedirecttransformationofmethaneintohighvalueliquidcommoditychemicalshasattracted
enormousresearch attention acrossthescientificcommunity overthelastfew decades．Recently,
tremendousprogresshasbeen madein C—H functionalizationsof methaneutilizingtransition metal
catalystsuchasPt,PdandIretc．;however,thedevelopmentofefficientandsustainablecatalyticsystems
underambientconditionsutilizinginexpensivecatalystsstillremainschallenging．

Inspiredbytherecentadvancementofphotoredoxcatalysis,theyoungresearchteamhasdevelopedan
affordableandsustainablecatalyticplatformusinglightenergyandeconomicalcatalystforthisprocess．
Highcatalyticefficiencyandselectivitywereachievedusinginexpensiveceriumsaltsasphotocatalysts．A
ligandＧtoＧmetalchargetransfer(LMCT)excitationprocesswasemployedtogeneratealkoxyradicalsfrom
simplealcohols,whichinturnactaseffectivehydrogenatomtransfercatalystsformethaneactivation．In
thishomogeneouscatalyticsystem,challengingtransformationsofmethane,includingcatalyticC—H
amination,alkylationandarylationwererealizedunderroomtemperature．Moreover,theysuccessfully
appliedthemixedphasegas/liquidreactionincontinuousＧflowforthescalableconversionofthesegaseous
feedstocks,enablingaveryperspectiveindustryuseofthisnewtechnique．

Thiswork has provided a green,sustainableand mild catalytic platform forselective methane
functionalizations,andwillinspiremoreapplicationsinnaturalgasupgradingchemistry．

Figure　ThemechanismforthephotocatalyticC—Hfunctionalizationofmethaneviathesynergisticutilizationofcerium
photocatalystandalcoholcatalyst．


