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EfficientandstableRuddlesden—Popper
perovskitesolarcellswithunique
interlayermolecularinteraction

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
ChenYongHua (陈永华)fromtheInstituteofAdvanced Materials (IAM),NanjingTech University
(NanjingTech),proposedastrategyforbuildingefficientandstablelayeredperovskitesolarcellsbasedon

Figure　Schematiccrystalstructuresandinteractionsofthe２DRP
perovskites(MTEA)２(MA)n－１PbnI３n＋１and(BA)２(MA)n－１PbnI３n＋１．

heteroatomorganicmines,whichwaspublishedinNaturePhotonics(２０２０,４:１５４—１６３)．
Perovskite materials have attracted much attention in recent years because oftheir excellent

optoelectronicpropertiesforsolarcells,includinghighopticalabsorption,smallexcitonbindingenergy,
lowtrapdensities,andlongＧrangeambipolarcarrierdiffusionlengths．However,perovskitematerialsare
easilydegradedundertheconditionsoflight,electricfield,heating,waterandoxygen,whichseriously
hinderthefurthercommercializationofperovskitesolarcells(PSCs)．ComparedtothetraditionalthreeＧ
dimensional(３D)halideperovskite,thetwoＧdimensionalRuddlesden—Popper(２DRP)layeredperovskite
greatlyenhancesthelightandthermalstabilityofperovskite,duetomoistureresistance,ultraＧlowselfＧ
dopingtopreventunintentionaldefects,andreducedion mobility．Thestabilityofthe２DRPlayered
perovskiteframeworkoriginatesfromtheVander Waalsforcesbetweentwoorganicaminemolecules．
However,weakvanderWaalsforceslimittheimprovementofstabilityandhindertheselfＧassemblyof
２DRPlayeredperovskites．Therefore,theinteractionbetweentheorganicaminemoleculesisthekeyto
improvestabilityandefficiencyof２DRPPSCs．

Chensgroupinnovativelyintroduced an organicamine moleculecontainingsulfur (S)atom,２Ｇ
(methylthio)ethylaminehydrochloride(MTEACl),toconstruct２DRPperovskite(MTEA)２(MA)n－１PbnI３n＋１．
Theadditionalsulfur—sulfur(S—S)interactionbetweentheSatomsinthetwoMTEA moleculeswas
observedascomparedtotraditional２DRPperovskite(BA)２(MA)n－１PbnI３n＋１(BA:butylamine)．TheS—S
interactionenablesstrongoutＧofＧplanepreferentialgrowthofperovskitecrystals,whichgreatlyimproves
chargetransportandreducestrapdensity．Therefore,ahighＧperformance２DRPPSCwithaPCEashigh
as１８．０６％ wasachieved withthecertificationefficiencyof１７．８０％ from the NationalInstituteof

MetrologyinChina,whichisoneof
thebestreportedefficiencies．Most
importantly,this strategy greatly
stabilized the layered perovskite
framework,leadingtotheimproved
moisture,thermal,andlightstability
oftheperovskitefilmsanddevices．
Theefficiencydecayislessthan１５％
underoperationalconditionsatthe
maximum power pointfor １０００h
undercontinuous１sun,AM１．５G
illumination．Thisworkprovidesan
alternativeopportunitytotailorthis
scientifically and technologically
interestingclassofhybridperovskites
forpotentialapplications．


