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Metallatedorganichydridesforhydrogenstorage

Withthesupportbythe NationalNaturalScienceFoundationofChina,MinistryofScienceand
TechnologyofChina,andChineseAcademyofSciences,theresearchteamledbyProf．ChenPing(陈萍)
andProf．He Teng (何 腾)atDalianInstituteofChemicalPhysics,Chinese AcademyofSciences
demonstratedanewstrategyfordevelopmentofhydrogenstorage materials,which waspublishedin
AngewChem IntEd (２０１９,５８:３１０２—３１０７)asabackcover．This work wasconductedthrough
collaborationwithDr．WuAnAn((吴安安)fromXiamenUniversity．

ThedevelopmentofcostＧeffective,stable,andefficientenergycarrierstostoreandtransportenergy,
especiallythosegeneratedfromintermittentanddistributedrenewableresources,isvitallyimportant．
Hydrogenhaslongbeenviewedasanidealenergycarrier;however,storinghydrogeneffectivelyisagrand
challenge．HydrogenuptakeandreleaseinareneＧcycloalkanepairsprovideanattractiveopportunityforonＧboard
andoffＧboardhydrogenstorage．However,thosehydrocarbonssufferinpartfromlowroundtripstorage
efficiencies;thatis,thelargeenthalpychangesofdehydrogenationrequirehightemperaturestoreleasehydrogen．

Inthisinvestigation,theresearchersproposed astrategyforoptimizingthethermodynamicsof
cyclohexanolＧphenolpairbyreplacingHintheＧOH groupwithalkalioralkalineearthmetalstoform
phenoxideＧcyclohexanolatepair．Theenthalpychangeofdehydrogenationdecreasessubstantially,i．e．,
from６４．５kJ/molＧH２ forcyclohexanolto５０．４kJ/molＧH２ forsodium cyclohexanolate,asdisclosed
theoreticallyandexperimentally．Suchanenthalpychangecorrelateswiththeelectrondelocalizedfrom
oxygentothebenzeneringinphenoxides．TheoreticalcalculationsrevealthatthereplacementofH with
alkalioralkalineearth metalleadstoareductionintheenergygapofHOMOandLOMO,andthe
elongationoftheCＧHbondintheαsiteincyclohexanolate,whichindicatesthecyclohexanolisactivated
uponmetalreplacement．ExperimentalresultsdemonstratedthatthesodiumphenoxideＧcyclohexanolate
pairwiththehydrogencapacityca．４．９wt％canabsorbanddesorbhydrogenreversiblyatca．４２３Kand
４１３Kinsolidstateinthepresenceofcommercialcatalysts,respectively．Tofurtherimprovethekinetic
behavior,thehydrogenationanddehydrogenationwereconductedinaqueousphase．Itwasshownthatthe
hydrogenationanddehydrogenationcanbeaccomplishedatthetemperaturesaslowas３０３and３７３K,
respectively．Itshouldbenotedthatthethermaldehydrogenationtemperaturesforcycloalkanes,andNＧ
heterocyclesaregenerallyhigherthan５７３and４４３ K,respectively．Thisisthefirstreportonthe
metallationofthecycloalkaneＧarenepairforming metalorganicstoachievereversiblehydrogenstorage
undermoderateconditions．


