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88 veWtopedGNiGsGNanodotsGinGNWtopedGsarbonGNanosheetsGforGufficientGxydrogenWuvolutionGandG
OxygenWuvolutionGulectrocatalysisXGAngewandteiChemieiziInternationaliEditionVG2017VGefVGabeffWabegZ 16.4 240

87 xexagonalW₀haseGsobaltGMonophosphosulfideGforGxighlyGufficientGOverallGWaterG₄plittingXGACSi
NanoVG2017VGaaVGaaZcaWaaZdZ 16.7 239

86 MechanicallyG₂obustGri₄b−eGqlloysGwithG₄uperiorG−hermoelectricG₀erformancejGqGsaseG₄tudyGofG
₄tableGxierarchicalGNanostructuredG−hermoelectricGMaterialsXGAdvancediEnergyiMaterialsVG2015VGeVGadZacia21.8 232

85 ≤ltrathinG₀orousGNiveVG−ernaryGLayerGxydroxideGNanosheetsGasGaGxighlyGufficientGrifunctionalG
ulectrocatalystGforGOverallGWaterG₄plittingXGSmallVG2018VGadVGagZcbeg 11 206

84 ₂egulatingGtheGpolysulfideGredoxGconversionGbyGironGphosphideGnanocrystalsGforGhighWrateGandG
ultrastableGlithiumWsulfurGbatteryXGNanoiEnergyVG2018VGeaVGcdZWcdh 17.1 202

83 atGtoGctGhierarchicalGironGselenideGhollowGnanocubesGassembledGfromGve₄ebpsGcoreWshellG
nanorodsGforGadvancedGsodiumGionGbatteriesXGEnergyiStorageiMaterialsVG2018VGaZVGdhWee 19.4 150

82 ₄elfWqssembleGandGynG₄ituGvormationGofGNiaâ��xvex₀₄cGNanomosaicWtecoratedGMXeneGxybridsGforG
OverallGWaterG₄plittingXGAdvancediEnergyiMaterialsVG2018VGhVGahZaabg 21.8 131

81 soG₄GYMo₄GYolkW₄hellG₄pheresGforGqdvancedGLiYNaG₄torageXGSmallVG2017VGacVGafZcdiZ 11 127

80 xighWperformanceGflexibleGquasiWsolidWstateGzincWionGbatteriesGwithGlayerWexpandedGvanadiumGoxideG
cathodeGandGzincYstainlessGsteelGmeshGcompositeGanodeXGNanoiEnergyVG2019VGfbVGidWaZb 17.1 127

79 btGrlackG₀hosphorusGforGunergyG₄torageGandG−hermoelectricGqpplicationsXGSmallVG2017VGacVGagZZffa 11 113

78 ynterfacingGupitaxialGtinickelG₀hosphideGtoGbtGNickelG−hiophosphateGNanosheetsGforGroostingG
ulectrocatalyticGWaterG₄plittingXGACSiNanoVG2019VGacVGgigeWgihd 16.7 104

77 −uningGZn₄eYso₄eGinGMOvWderivedGNWdopedGporousGcarbonYsN−sGforGhighWperformanceGlithiumG
storageXGJournaliofiMaterialsiChemistryiAVG2018VGfVGaegaZWaegag 13 98

76 qchievingGhighlyGefficientGelectrocatalyticGoxygenGevolutionGwithGultrathinGbtGveWdopedGnickelG
thiophosphateGnanosheetsXGNanoiEnergyVG2018VGdgVGbegWbfe 17.1 88

75 ₄calableGsynthesisGofG₄n₄Y₄WdopedGgrapheneGcompositesGforGsuperiorGLiYNaWionGbatteriesXGNanoscaleVG
2017VGiVGadhbZWadhbe 7.7 78

74 tirectlyGanchoringGbtGNisoGmetalâ��organicGframeworksGonGfewWlayerGblackGphosphorusGforGadvancedG
lithiumWionGbatteriesXGJournaliofiMaterialsiChemistryiAVG2019VGgVGghcWgiZ 13 77

73 nW−ypeG₄n₄ebGOrientedWNanoplateWrasedG₀elletsGforGxighG−hermoelectricG₀erformanceXGAdvancedi
EnergyiMaterialsVG2018VGhVGagZbafg 21.8 76

72 vunctionalizedGfewWlayerGblackGphosphorusGwithGsuperWwettabilityGtowardsGenhancedGreactionG
kineticsGforGrechargeableGbatteriesXGNanoiEnergyVG2017VGdZVGegfWehf 17.1 75
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71 ObGplasmaGandGcationGtunedGnickelGphosphideGnanosheetsGforGhighlyGefficientGoverallGwaterG
splittingXGNanoiEnergyVG2018VGedVGhbWiZ 17.1 73

70 Nb₄GNanosheetsGwithGMY₄eGRMGmGveVGsoVGNiSGsodopantsGforGLiGandGNaG₄torageXGACSiNanoVG2017VGaaVGaZeiiWaZfZg16.7 68

69 ₂ecentGadvancesGinGconductingGpolyRcVdWethylenedioxythiopheneSjpolystyreneGsulfonateGhybridsGforG
thermoelectricGapplicationsXGJournaliofiMaterialsiChemistryiCVG2018VGfVGhhehWhhgc 7.1 65

68 xighG−hermoelectricG₀erformanceGinG₀olycrystallineG₄n₄eGViaGtualWtopingGwithGqgYNaGandG
NanostructuringGWithGqgh₄n₄efXGAdvancediEnergyiMaterialsVG2019VGiVGahZcZgb 21.8 64

67 MechanismGynvestigationGofGxighW₀erformanceGLiW₀olysulfideGratteriesGunabledGbyG−ungstenG
tisulfideGNanopetalsXGACSiNanoVG2018VGabVGieZdWieab 16.7 61

66 LowGeffectiveGmassGandGcarrierGconcentrationGoptimizationGforGhighGperformanceGpWtypeG
MgbRaWxSLibx₄iZXc₄nZXgGsolidGsolutionsXGPhysicaliChemistryiChemicaliPhysicsVG2014VGafVGbcegfWhc 3.6 59

65 ufficientG₄odiumG₄torageGinG₂olledW≤pGqmorphousG₄iGNanomembranesXGAdvancediMaterialsVG2018VG
cZVGeagZffcg 24 57

64 xighGthermoelectricGperformanceGofGnonequilibriumGsynthesizedGseved₄babGcompositeGwithG
multiWscaledGnanostructuresXGAppliediPhysicsiLettersVG2013VGaZcVGahciZd 3.4 57

63 weneralGandG₄calableG₄olidW₄tateG₄ynthesisGofGbtGM₀₄cGRMGmGveVGsoVGNiSGNanosheetsGandG−uningG
−heirGLiYNaG₄torageG₀ropertiesXGSmalliMethodsVG2017VGaVGagZZcZd 12.8 57

62 vewWlayerGNi₀₄GnanosheetsGasGbifunctionalGmaterialsGforGLiWionGstorageGandGoxygenGevolutionG
reactionXGNanoscaleVG2018VGaZVGdhiZWdhif 7.7 55

61 qdvancedGsatalyticGMaterialsGforGuthanolGOxidationGinGtirectGuthanolGvuelGsellsXGCatalystsVG2020VGaZVGaff 4 51

60 toxorubicinWsonjugatedG₀qMqMGtendrimersGforGpxW₂esponsiveGtrugG₂eleaseGandGvolicG
qcidW−argetedGsancerG−herapyXGPharmaceuticsVG2018VGaZVG 6.4 51

59 rlackG₀hosphorusGandGsarbonGNitrideGxybridG₀hotocatalystsGforG₀hotoredoxG₂eactionsXGAdvancedi
FunctionaliMaterialsVG2020VGcZVGbZZbZba 15.6 47

58 unhancedGpowerGfactorGofGMgGbG₄iGZXcG₄nGZXgGsynthesizedGbyGaGnonWequilibriumGrapidGsolidificationG
methodXGScriptaiMaterialiaVG2015VGifVGaWd 5.6 45

57 tefectGengineeringGinGthermoelectricGmaterialsjGwhatGhaveGweGlearnedoXGChemicaliSocietyiReviewsVG
2021VGeZVGiZbbWiZed 58.5 45

56 veWtopedGNicsGNanodotsGinGNWtopedGsarbonGNanosheetsGforGufficientGxydrogenWuvolutionGandG
OxygenWuvolutionGulectrocatalysisXGAngewandteiChemieVG2017VGabiVGabgdZWabgdd 3.6 43

55 ₀orousGMXeneGvrameworksG₄upportG₀yriteGNanodotsGtowardGxighW₂ateG₀seudocapacitiveGLiYNaWyonG
₄torageXGACSiAppliediMaterialsiramp;iInterfacesVG2018VGaZVGccggiWccghd 9.5 42

54 ₂ecentGadvancesGinGprintableGsecondaryGbatteriesXGJournaliofiMaterialsiChemistryiAVG2017VGeVGbbddbWbbdeh13 40
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53 xighW−emperatureGMechanicalGandG−hermoelectricG₀ropertiesGofGpW−ypeGriZXe₄baXe−ecGsommercialG
ZoneGMeltingGyngotsXGJournaliofiElectroniciMaterialsVG2014VGdcVGbZagWbZbb 1.9 40

52 MosaicW₄tructuredGsobaltGNickelG−hiophosphateGNanosheetsGyncorporatedGNWdopedGsarbonGforG
ufficientGandG₄tableGulectrocatalyticGWaterG₄plittingXGAdvancediFunctionaliMaterialsVG2018VGbhVGahZeZge 15.6 38

51
xighlyGtispersiveGMo₀GNanoparticlesGqnchoredGonG₂educedGwrapheneGOxideGNanosheetsGforGanG
ufficientGxydrogenGuvolutionG₂eactionGulectrocatalystXGACSiAppliediMaterialsiramp;iInterfacesVG2018
VGaZVGbfbehWbfbfc

9.5 37

50 sonstructingGMultifunctionalGxeterostructureGofGveGOGpNiG₄eGNanotubesXGSmallVG2018VGadVGeagZdZfe 11 33

49 −ailoringGtheGphaseGtransitionGtemperatureGtoGachieveGhighWperformanceGcubicGwe−eWbasedG
thermoelectricsXGJournaliofiMaterialsiChemistryiAVG2020VGhVGahhhZWahhiZ 13 33

48 ModulationGofGtheGdopingGlevelGofG₀utO−j₀₄₄GfilmGbyGtreatmentGwithGhydrazineGtoGimproveGtheG
₄eebeckGcoefficientXXGRSCiAdvancesVG2020VGaZVGaghfWagib 3.7 32

47 tesigningGhybridGarchitecturesGforGadvancedGthermoelectricGmaterialsXGMaterialsiChemistryiFrontiers
VG2017VGaVGbdegWbdgc 7.8 30

46 −hermalGstabilityGofGMgb₄iZXc₄nZXgGunderGdifferentGheatGtreatmentGconditionsXGJournaliofiMaterialsi
ChemistryiCVG2015VGcVGaZchaWaZchg 7.1 29

45 ₂ecentGadvancesGinGnanostructuredGmetalGphosphidesGasGpromisingGanodeGmaterialsGforG
rechargeableGbatteriesXGJournaliofiMaterialsiChemistryiAVG2020VGhVGaiaacWaiacb 13 29

44 ulucidatingGtheGreactionGkineticsGofGlithiumâ��sulfurGbatteriesGbyGoperandoGX₂tGbasedGonGanG
openWhollowG₄pMnObGcathodeXGJournaliofiMaterialsiChemistryiAVG2019VGgVGffeaWffeh 13 28

43 ₄calableGsynthesisGofGaGfoamWlikeGve₄GnanostructureGbyGaGsolutionGcombustionWsulfurizationGprocessG
forGhighWcapacityGsodiumWionGbatteriesXGNanoscaleVG2018VGaaVGaghWahd 7.7 27

42 −owardGhighGthermoelectricGperformanceGpWtypeGve₄bbXb−eZXhviaGinGsituGformationGofGyn₄bG
nanoinclusionsXGJournaliofiMaterialsiChemistryiCVG2015VGcVGhcgbWhchZ 7.1 26

41 qsymmetricWLayeredG−inG−hiophosphatejGqnGumergingGbtG−ernaryGqnodeGforGxighW₀erformanceG
₄odiumGyonGvullGsellXGACSiNanoVG2018VGabVGabiZbWabiaa 16.7 26

40 OriginGofGxighG−hermoelectricG₀erformanceGinGuarthWqbundantG₀hosphideW−etrahedriteXGACSiAppliedi
Materialsiramp;iInterfacesVG2020VGabVGiaeZWiaeg 9.5 25

39 ymprovedG−hermoelectricG₀ropertiesGandGunvironmentalG₄tabilityGofGsonductingG₀utO−j₀₄₄GvilmsG
₀ostWtreatedGWithGymidazoliumGyonicGLiquidsXGFrontiersiiniChemistryVG2019VGgVGhgZ 5 24

38 uffectiveGenhancementGofGthermoelectricGandGmechanicalGpropertiesGofGgermaniumGtellurideGviaG
rheniumWdopingXGJournaliofiMaterialsiChemistryiCVG2020VGhVGafidZWafidh 7.1 24

37 ymprovedGqlignmentGofG₀utO−j₀₄₄GynducedGbyGsrystallizationGofGIwreenIGtimethylsulfoneG
MoleculesGtoGunhanceGtheG₀olymerG−hermoelectricG₀erformanceXGFrontiersiiniChemistryVG2019VGgVGghc 5 23

36 −hermoelectricGtransportGpropertiesGofGpWtypeGsilverWdopedG₀b₄GwithinGsituqgb₄GnanoprecipitatesXG
JournaliPhysicsiD:iAppliediPhysicsVG2014VGdgVGaaecZc 3 20
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35 −hermalG₄tabilityGandGMechanicalG₂esponseGofGrib−ecWrasedGMaterialsGforG−hermoelectricG
qpplicationsXGACSiAppliediEnergyiMaterialsVG2020VGcVGbZghWbZhi 6.1 20

34 −hermalG₄tabilityGofG₀W−ypeGri₄b−eGqlloysG₀reparedGbyGMeltG₄pinningGandG₂apidG₄interingXGMaterialsVG
2017VGaZVG 3.5 18

33 qpplicationGofGelectrodialysisGtoGremoveGcopperGandGcyanideGfromGsimulatedGandGrealGgoldGmineG
effluentsXGRSCiAdvancesVG2015VGeVGaihZgWaihag 3.7 18

32
unhancedGthermoelectricGperformanceGofG
polyRcVdWethylenedioxythiopheneSjpolyRdWstyrenesulfonateSGR₀utO−j₀₄₄SGwithGlongWtermGhumidityG
stabilityGviaGsequentialGtreatmentGwithGtrifluoroaceticGacidXGPolymeriInternationalVG2020VGfiVGhdWib

3.3 18

31 unhancedG−hermoelectricG₀erformanceGofGNanocrystallineGyndiumG−inGOxideG₀elletsGbyGModulatingG
theGtensityGandGNanoporosityGViaG₄parkG₀lasmaG₄interingXGACSiAppliediNanoiMaterialsVG2020VGcVGaZaefWaZafe5.6 18

30 ≤nravelingGtheGsriticalG₂oleGofGMeltW₄pinningGqtmosphereGinGunhancingGtheG−hermoelectricG
₀erformanceGofGpW−ypeGri₄b−eGqlloysXGACSiAppliediMaterialsiramp;iInterfacesVG2020VGabVGcfahfWcfaie 9.5 17

29 ₄WtopedG−i₄eGNanoplatesYveGOGNanoparticlesGxeterostructureXGSmallVG2017VGacVGagZbaha 11 16

28 unhancedG−hermoelectricG₀ropertiesGofGLaWtopedGZrNi₄nGxalfWxeuslerGsompoundXGJournaliofi
ElectroniciMaterialsVG2015VGddVGcefcWcegZ 1.9 16

27 NanoWconfinedGso₄ebYMobsGnanoparticlesGencapsulatedGintoGporousGcarbonGnanofibersGforG
superiorGlithiumGandGsodiumGstorageXGMaterialsiTodayiEnergyVG2018VGaZVGcagWcbd 7 14

26 qG₄imulationG₄tudyGonGaG−hermoelectricGweneratorGforGWasteGxeatG₂ecoveryGfromGaGMarineGungineXG
JournaliofiElectroniciMaterialsVG2017VGdfVGbiZhWbiad 1.9 12

25 ₄odiumGformaldehydeGsulfoxylateVGanGionicWtypeVGwaterWsolubleGreducingGreagentGtoGeffectivelyG
improveGseebeckGcoefficientGofG₀utO−j₀₄₄GfilmXGOrganiciElectronicsVG2020VGhaVGaZefhb 3.5 11

24 xighG−hermoelectricG₀erformanceGthroughGsrystalG₄ymmetryGunhancementGinG−riplyGtopedG
tiamondoidGsompoundGsub₄n₄ecXGAdvancediEnergyiMaterialsVG2021VGaaVGbaZZffa 21.8 11

23 so₄eWtecoratedGNb₄eGNanosheetsGvabricatedGviaGsationGuxchangeGforGLiG₄torageXGACSiAppliedi
Materialsiramp;iInterfacesVG2018VGaZVGcgggcWcgggh 9.5 10

22 rinaryGtreatmentGofG₀utO−j₀₄₄GfilmsGwithGnitricGacidGandGimidazoliumWbasedGionicGliquidsGtoG
improveGtheGthermoelectricGpropertiesXGMaterialsiAdvancesVG2020VGaVGcbccWcbdb 3.3 9

21 unhancementGofG−hermoelectricG₀erformanceGinGsu₄b₄eGNanoplateWrasedG₀elletsGbyG−extureG
ungineeringGandGsarrierGsoncentrationGOptimizationXGSmallVG2018VGadVGeahZcZib 11 9

20 ₀reparationGofGsovalentWyonicallyGsrossWLinkedG≤iOWffWNxY₄ulfonatedGqromaticGsompositeG₀rotonG
uxchangeGMembranesGWithGuxcellentG₀erformanceXGFrontiersiiniChemistryVG2020VGhVGef 5 8

19 ₀hotoresponsiveG−hermoelectricGMaterialsGterivedGfromGvullereneWsfZG₀utO−GxybridG₀olymersXG
ACSiAppliediEnergyiMaterialsVG2020VGcVGfgbfWfgcd 6.1 8

18 −hermoelectricG₀ropertiesGofGwaYqgGsodopedG−ypeWyyyGraâ��â��weâ��â��â��GslathratesGwithGinG₄ituG
NanostructuresXGACSiAppliediMaterialsiramp;iInterfacesVG2015VGgVGaiagbWh 9.5 8
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17 sompressiveGvatigueGrehaviorGandGytsGynfluenceGonGtheG−hermoelectricG₀ropertiesGofGpW−ypeGri₄b−eG
qlloysXGACSiAppliediMaterialsiramp;iInterfacesVG2019VGaaVGdZZiaWdZZih 9.5 7

16 ₀recursorWrasedG₄ynthesisGofG₀orousGsolloidalG₀articlesGtowardsGxighlyGufficientGsatalystsXG
ChemistryiziAiEuropeaniJournalVG2018VGbdVGaZbhZWaZbiZ 4.8 7

15 ₄olutionWrasedG₄ynthesisGandG₀rocessingGofGMetalGshalcogenidesGforG−hermoelectricGqpplicationsXG
AppliediSciencesitSwitzerlanduVG2019VGiVGaeaa 2.6 6

14 xydrogenatedGvanadiumGoxidesGasGanGadvancedGanodeGmaterialGinGlithiumGionGbatteriesXGNanoi
ResearchVG2017VGaZVGdbffWdbgc 10 5

13 roostingGtheGulectrochemicalG₀erformanceGofGLiNisoMnOGbyG₂oughGsoatingGwithGtheG₄uperionicG
sonductorGLiLaZrOXGACSiAppliediMaterialsiramp;iInterfacesVG2021VGacVGediafWedibc 9.5 5

12 ≤ltrafastGandGlowWcostGpreparationGofGMgbR₄iZXc₄nZXgSaâ��y₄byGwithGsuperiorGthermoelectricG
performanceGbyGselfWpropagatingGhighWtemperatureGsynthesisXGScriptaiMaterialiaVG2019VGafbVGeZgWeaa 5.6 5

11 ≤pcyclingG₄iliconG₀hotovoltaicGWasteGintoG−hermoelectricsXXGAdvancediMaterialsVG2022VGebaaZeah 24 5

10 unhancementGofGtheGthermoelectricGperformanceGofGsuyn−ebGviaG₄nObGinGsituGreplacementXGJournali
ofiMaterialsiScience:iMaterialsiiniElectronicsVG2018VGbiVGdgcbWdgcg 2.1 4

9 ₂ationallyGconstructingGaGhierarchicalGtwoWdimensionalGNisoGmetalâ��organicGframeworkYgrapheneG
hybridGforGhighlyGefficientGLiUGionGstorageXGMaterialsiChemistryiFrontiersVG2021VGeVGdehiWdeie 7.8 4

8 −heGelectrochemicalGpropertyGandGcrystalGstructureGofGLiaUxNiZXdesoZXaMnZXdeObGRZXZeâ�⁄xâ�⁄ZXdSG
cathodeGmaterialsGunderGdXfVGcutWoffXGJournaliofiAlloysiandiCompoundsVG2020VGhcaVGaeddhi 5.7 2

7 soldW₄interedGrib−ecWrasedGMaterialsGforGungineeringGNanograinedG−hermoelectricsXGACSiAppliedi
EnergyiMaterialsV 6.1 2

6
−hermoelectricG₀erformancejGunhancementGofG−hermoelectricG₀erformanceGinGsu₄b₄ebG
NanoplateWrasedG₀elletsGbyG−extureGungineeringGandGsarrierGsoncentrationGOptimizationGR₄mallG
eZYbZahSXGSmallVG2018VGadVGahgZbda

11 2

5 vacileGandG₀owerfulGynG₄ituG₀olymerizationG₄trategyGforG₄ulfurWrasedGqllW₄olidG₀olymerGulectrolytesG
inGLithiumGratteriesXGACSiAppliediMaterialsiramp;iInterfacesVG2021VGacVGcdbgdWcdbha 9.5 2

4 ₄ynergisticallyGunhancedG−hermoelectricG₀erformanceGofGsu₄n₄eWrasedGsompositesGqgGtopingG
ralanceXGACSiAppliediMaterialsiramp;iInterfacesVG2021VGacVGeeaghWeeahg 9.5 1

3 LiZXceLaZXee−iOcGnanofibersGfilledGpolyGRethyleneGcarbonateSGcompositeGelectrolyteGwithGenhancedG
ionGconductionGandGelectrochemicalGstabilityXGThiniSolidiFilmsVG2021VGgcdVGachhce 2.2 1

2 LayeredG−inG₀hosphideGsompositesGasG₀romisingGqnodesGforGLithiumWyonGratteriesXGACSiAppliedi
EnergyiMaterialsV 6.1 1

1 ≤pcyclingG₄iliconG₀hotovoltaicGWasteGintoG−hermoelectricsGRqdvXGMaterXGaiYbZbbSXGAdvancedi
MaterialsVG2022VGcdVGbbgZadd 24
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