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Highlyselectiveproductionofethyleneby
electroreductionofcarbonmonoxide

WiththesupportbytheNationalNaturalScienceFoundationofChinaandtheMinistryofScienceand
TechnologyofChina,theresearchteamledbyProf．DengDeHui(邓德会)fromtheStateKeyLaboratory
ofCatalysis,DalianInstituteofChemicalPhysics,ChineseAcademyofSciences,recentlymadeimportant
progressinhighlyselectiveelectroreductionofCOtoethylene,whichwaspublishedasacommunicationin
AngewChemIntEd (２０２０,５９:１５４)andwasalsohighlightedasaHotPaperbythisjournal．

Ethylene(C２H４)isanimportantbuildingblockforchemicalindustryandusuallyproducedbysteam
crackingofnaphthafeedstocksat８００Ｇ９００oC worldwide．However,consideringtheutilizationofthe
nonpetroleumcarbonresources,convertingCOfromsyngas(CO＋H２)toC２H４isalsoregardedasoneof
thekeyprocesses．FischerＧTropschsynthesis(FTS)isusuallyunderhightemperatures(２００—４５０℃)and
highpressures(５—５０bar),andtheproductsfromtheFTSprocessareoftenlimitedbytheAndersonＧ
SchulzＧFlorydistribution．Therefore,thedevelopmentofahighlyselectiveandenergyＧsavingethylene
productionroutewithoutadditionalseparationandwasteofcarbonresourcesisofgreattechnological,
economicalandenvironmentalinterest．

AhighlyselectiveethyleneproductionprocessfromelectrocatalyticCOreductionwithwateratroom
temperatureandambientpressurewasachievedthroughrationaloptimizationofpolytetrafluoroethylene
contenttoincreaseCOconcentrationatthesurfaceofelectrodesandCuparticlecatalyststoenhancethe
C—Cbondcoupling．ThiselectrocatalyticCORTEprocesscanachieveanunprecedentedlyhighethylene
FEof５２．７％．Moreover,theselectivitybasedonCOconversiontoethyleneisaround７０％,breaking
throughthe３０％selectivitylimitationfromCOtoC２hydrocarbonsinthetraditionalFTSprocess,which
alwaysdeliversuncontrollablemixturesofC１—C４ hydrocarbonsandmassiveCO２．Besides,cooperating
withProf．HaiＧYanSuandProf．Dong H．Zhang,Dengsgroupstudiedthereactionactivesitesand
mechanismbyDFTcalculations．TheoreticalcalculationssuggestthatCu(１００)isthemostpreferredplane
forC２H４formationviaconsideringallpossibleproducts．ThiselectrocatalyticCORTEprocessprovidesa
highlyselective,energyＧefficientandecoＧfriendlywaytoconverttheabundantlyindustrialCOtoC２H４in
comparisonwiththeFTSprocess．

Figure　Highlyselectiveproductionofethylenebyelectroreductionofcarbonmonoxide．


