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DirectproductionofgasolinefromCO２andH２

ConvertingCO２fromadetrimentalgreenhousegasintovalueＧaddedliquidfuelsnotonlycontributesto
mitigatingCO２emissions,butalsoreducesdependenceonpetrochemicals．Unfortunately,theactivationof
CO２anditshydrogenationtohydrocarbonsorotheralcoholsarechallengingtasksbecauseCO２isafully
oxidized,thermodynamically stable and chemically inert molecule． Most research to date,not
surprisingly,isfocusingonselectivehydrogenationofCO２toshortＧchainproducts,whilefewstudieson
longＧchainhydrocarbons,suchasgasolineＧrange(C５—C１１)hydrocarbons．Thekeytothisprocessisto
searchforahighefficientcatalyst．

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyDr．
SunJian(孙剑)andProf．GeQingJieinDalianInstituteofChemicalPhysics,hassucceededinpreparinga
highlyefficient,stable,and multifunctionalNa—Fe３O４/HZSMＧ５catalystforthedirectproductionof
gasolinefromCO２hydrogenation．Thiscatalystexhibited７８％selectivitytoC５—C１１aswellaslowCH４

andCOselectivityunderindustrialrelevantconditions,andthegasolinefractionismainlyisoparaffinsand
aromaticsthusfavouringtheoctanenumber．Moreover,themultifunctionalcatalystexhibitedaremarkable
stabilityfor１,０００honstream,whichdefinitelyhasthepotentialtobeapromisingindustrialcatalystfor
CO２utilizationtoliquidfuels．

Figure　AschematicofCO２hydrogenationtogasoline．

InＧdepthcharacterizationsindicatethatthiscatalystenablesRWGSoverFe３O４sites,olefinsynthesis
overFe５C２sites,andoligomerization/aromatization/isomerizationoverzeoliteacidsites．Theconcerted
actionoftheactivesitescallsforprecisecontroloftheirstructuresandproximity．Itexhibited７８％
selectivityto C５—C１１as wellaslow CH４ and CO selectivity,andthegasolinefractionis mainly
isoparaffinsandaromaticsthusfavoringtheoctanenumber．Moreover,thecompositionofC５—C１１canbe
tunedbythechoiceofzeolitetypeandtheintegrationmannerofthemultifunctionalcatalyst．Inparticular,
thismultifunctionalcatalystandtheprocessmayallowuseofthefeedgaswithalow H２/CO２ratio,thus
reducingthecostofhydrogen．Thisstudypavesanewpathforthesynthesisofliquidfuelsbyutilizing
CO２and H２．Furthermore,itprovidesanimportantapproachfordealing withtheintermittencyof
renewablesources(sun,wind,etc．)bystoringenergyinliquidfuels．

ThisworkwasrecentlypublishedinNatureCommunications (DOI:１０．１０３８/ncomms１５１７４)．This
workwasfinanciallysupportedbytheNationalNaturalScienceFoundationofChina,andtheHundredＧ
TalentProgram ofDICP,Chinese AcademyofSciences．Thiswork wasalsoselectedasaresearch
highlightinNature(https://www．nature．com/articles/d４１５８６Ｇ０１７Ｇ００６８３Ｇx)．


