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73 ResearchLProgressLofLuiomimeticL₃emristorLylexibleLSynapseZLCoatingsXL2022XLcdXLdc 2.9 3

72 RegulatingL₂atticeYWaterYtdsorbedL–onsLtoLαptimizeL–ntercalationLPotentialLinLewLPrussianLulueL
uasedL₃ultiY–onL₃icrobatteryZLSmallXL2021XLciXLedbbiilc 11 5

71 UnveilingLtheLroleLofLsurfaceLPâ��αLgroupLinLPYdopedLvoeαfLforLelectrocatalyticLoxygenLevolutionLbyL
αnYchipLmicroYdeviceZLNanooEnergyXL2021XLkeXLcbgifk 17.1 16

70 –nfluenceLofLStructuralLParametersLofLShapeL₃emoryLtlloyLvorrugatedLzasketsLonLtheLvontactL
PressureLofLuoltedLylangeLJointsZLAdvancesoinoMaterialsoScienceoandoEngineeringXL2021XLdbdcXLcYcl 1.5 0

69 ProgressLinL–ronLαxidesLuasedL−anostructuresLforLtpplicationsLinLxnergyLStorageZLNanoscaleo
ResearchoLettersXL2021XLchXLcek 5 6

68 tLwurableL−iYZnL₃icrobatteryLwithLUltrahighYRateLvapabilityLxnabledLbyL–nLSituLReconstructedL
−anoporousL−ickelLwithLxpitaxialLPhaseZLSmallXL2021XLciXLedcbeceh 11 5

67 yibersLbyLxlectrospinningLandLTheirLxmergingLtpplicationsLinLuoneLTissueLxngineeringZLAppliedo
SciencesoySwitzerlandzXL2021XLccXLlbkd 2.6 4

66 uilayeredLmicroelectrodesLbasedLonLelectrochemicallyLdepositedL₃nαapolypyrroleLtowardsLfastL
chargeLtransportLkineticsLforLmicroYsupercapacitorsZZLRSCoAdvancesXL2020XLcbXLckdfgYckdgc 3.7 5

65 WearableLTextileYuasedLvoYZnLtlkalineL₃icrobatteryLwithL’ighLxnergyLwensityLandLxxcellentL
ReliabilityZLSmallXL2020XLchXLedbbbdle 11 26

64 −ovelLvhargingYαptimizedLvathodeLforLaLyastLandL’ighYvapacityLZincY–onLuatteryZLACSoAppliedo
Materialsovamp;oInterfacesXL2020XLcdXLcbfdbYcbfdi 9.5 27

63
uoostingLtheLelectrochemicalLperformanceLandLreliabilityLofLconductingLpolymerLmicroelectrodeLviaL
intermediateLgrapheneLforLonYchipLasymmetricLmicroYsupercapacitorZLJournaloofoEnergyoChemistryXL
2020XLflXLddfYded

12 31

62 –ntegrationLofLVSdLnanosheetsLintoLcarbonLforLhighLenergyLdensityLmicroYsupercapacitorZLJournaloofo
AlloysoandoCompoundsXL2020XLkdeXLcgcihl 5.7 17

61 –nterwovenL−anowireLuasedLαnYvhipLtsymmetricL₃icrosupercapacitorLwithL’ighL–ntegrabilityXL
trealLxnergyXLandLPowerLwensityZLAdvancedoEnergyoMaterialsXL2020XLcbXLdbbckie 21.8 18

60 StructuralLxngineeringLandLvouplingLofLTwoYwimensionalLTransitionL₃etalLvompoundsLforL
₃icroYSupercapacitorLxlectrodesZLACSoCentraloScienceXL2020XLhXLclbcYclcg 16.8 17

59 ’ighYPerformanceL₃icrobatteriesmLRecentLtdvancesLinL’ighYPerformanceL₃icrobatteriesmL
vonstructionXLtpplicationXLandLPerspectiveLTSmallLeladbdbUZLSmallXL2020XLchXLdbibdce 11

58 TheLxffectLofLtgeingLTreatmentLonLShapeYSettingLandLShapeL₃emoryLxffectLofLaL−iTiLS₃tL
vorrugatedLStructureZLAdvancesoinoMaterialsoScienceoandoEngineeringXL2020XLdbdbXLcYcc 1.5 2

57 RecentLtdvancesLinL’ighYPerformanceL₃icrobatteriesmLvonstructionXLtpplicationXLandLPerspectiveZL
SmallXL2020XLchXLedbbedgc 11 21
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56 zrowthLProcessLandLwielectricLureakdownLofL₃icroLtrcLαxidationLvoatingLonLtZecL₃gLtlloyL
PretreatedLbyLtlkaliLTreatmentZLProtectionoofoMetalsoandoPhysicaloChemistryoofoSurfacesXL2020XLghXLcghYche0.9 2

55 wopingL−anoscaleLzrapheneLwomainsL–mprovesL₃agnetismLinL’exagonalLuoronL−itrideZLAdvancedo
MaterialsXL2019XLecXLeckbgiik 24 40

54 UltrastableL’ighYxnergyLαnYvhipL−ickelâ��uismuthL₃icrobatteryLPoweredLbyLvrystallineLuiLtnodeL
andL−iâ��voL’ydroxideLvathodeZLEnergyoTechnologyXL2019XLiXLclbbcff 3.5 9

53 αneYstepLelectrodepositedL₃nxvocâ��xTα’UdLnanosheetLarraysLasLcathodeLforLasymmetricLonYchipL
microYsupercapacitorsZLAppliedoPhysicsoLettersXL2019XLccfXLddelbe 3.4 9

52 tnLacetyleneLblackLmodifiedLgelLpolymerLelectrolyteLforLhighYperformanceLlithiumâ��sulfurLbatteriesZL
JournaloofoMaterialsoChemistryoAXL2019XLiXLcehilYcehkh 13 44

51 SurfaceLxngineeringLofLvarbonYuasedL₃icroelectrodesLforL’ighYPerformanceL₃icrosupercapacitorsZL
MicromachinesXL2019XLcbXL 3.3 5

50 Sbâ��Sâ��sPPyLvoaxialL−anorodsmLtLVersatileLandLRobustL’ostL₃aterialLforLReversibleLStorageLofLtlkaliL
₃etalL–onsZLNanomaterialsXL2019XLlXL 5.4 19

49 voYxlectrodepositedLporousLPxwαTYv−TLmicroelectrodesLforLintegratedLmicroYsupercapacitorsL
withLhighLenergyLdensityXLhighLrateLcapabilityXLandLlongLcyclingLlifeZLNanoscaleXL2019XLccXLiihcYiiib 7.7 49

48 ₃ulticomponentL’ierarchicalLvuYwopedL−ivoY₂w’avuαLwoubleLtrraysLforLUltralongY₂ifeL’ybridL
yiberLSupercapacitorZLAdvancedoFunctionaloMaterialsXL2019XLdlXLckblbbf 15.6 182

47 αnYvhipL−iâ��ZnL₃icrobatteryLuasedLonL’ierarchicalLαrderedLPorousL−is−iTα’UdL₃icroelectrodeL
withLUltrafastL–onLandLxlectronLTransportLKineticsZLAdvancedoFunctionaloMaterialsXL2019XLdlXLckbkfib 15.6 56

46 tL₂owYvostLZnYuasedLtqueousLSupercapacitorLwithL’ighLxnergyLwensityZLACSoAppliedoEnergyo
MaterialsXL2019XLdXLgkegYgkfd 6.1 38

45 tL₂argeLScalableLandL₂owYvostLSulfura−itrogenLwualYwopedL’ardLvarbonLasLtheL−egativeLxlectrodeL
₃aterialLforL’ighYPerformanceLPotassiumY–onLuatteriesZLAdvancedoEnergyoMaterialsXL2019XLlXLclbceil 21.8 125

44 UnderstandingLtheLuehaviorLandL₃echanismLofLαxygenYweficientLtnataseLTiαLtowardLSodiumL
StorageZLACSoAppliedoMaterialsovamp;oInterfacesXL2019XLccXLebhcYebhl 9.5 16

43
ScalableLmicrofabricationLofLthreeYdimensionalLporousLinterconnectedLgrapheneLscaffoldsLwithL
carbonLspheresLforLhighYperformanceLallLcarbonYbasedLmicroYsupercapacitorsZLJournaloofo
MateriomicsXL2019XLgXLebeYecd

6.7 11

42 ’ighLxnergyLwensityL₃icroYSupercapacitorLuasedLonLaLThreeYwimensionalLuicontinuousLPorousL
varbonLwithL–nterconnectedL’ierarchicalLPoresZLACSoAppliedoMaterialsovamp;oInterfacesXL2019XLccXLlfkYlgh9.5 26

41 αxygenLVacancyYweterminedL’ighlyLxfficientLαxygenLReductionLinL−ivoαa’ollowLvarbonLSpheresZL
ACSoAppliedoMaterialsovamp;oInterfacesXL2018XLcbXLchfcbYchfci 9.5 88

40 zrapheneLScrollYvoatedL˛–Y₃nαL−anowiresLasL’ighYPerformanceLvathodeL₃aterialsLforLtqueousL
ZnY–onLuatteryZLSmallXL2018XLcfXLecibekgb 11 386

39 ˛–Y₃oαeYLbyLplasmaLetchingLwithLimprovedLcapacityLandLstabilizedLstructureLforLlithiumLstorageZL
NanooEnergyXL2018XLflXLgggYghe 17.1 86
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38 xlectricLfieldLandLphotoelectricalLeffectLbiYenhancedLhydrogenLevolutionLreactionZLNanooResearchXL
2018XLccXLedbgYedcd 10 11

37 QuantitativeLinLsituLfractureLtestingLofLtinLoxideLnanowiresLforLlithiumLionLbatteryLapplicationsZL
NanooEnergyXL2018XLgeXLdiiYdkg 17.1 15

36 UltrafineL−ickelY−anoparticleYxnabledLSiαdL’ierarchicalL’ollowLSpheresLforL’ighYPerformanceL
₂ithiumLStorageZLAdvancedoFunctionaloMaterialsXL2018XLdkXLcibfghc 15.6 142

35 SelfYsacrificedLsynthesisLofLcarbonYcoatedLSiαxLnanowiresLforLhighLcapacityLlithiumLionLbatteryL
anodesZLJournaloofoMaterialsoChemistryoAXL2017XLgXLfckeYfckl 13 92

34 xlectrochemicalLinLsituLXYrayLprobingLinLlithiumYionLandLsodiumYionLbatteriesZLJournaloofoMaterialso
ScienceXL2017XLgdXLehliYeick 4.3 30

33 vopperLsilicateLnanotubesLanchoredLonLreducedLgrapheneLoxideLforLlongYlifeLlithiumYionLbatteryZL
EnergyoStorageoMaterialsXL2017XLiXLcgdYcgh 19.4 51

32 yieldYxffectLTunedLtdsorptionLwynamicsLofLVSeL−anosheetsLforLxnhancedL’ydrogenLxvolutionL
ReactionZLNanooLettersXL2017XLciXLfcblYfccg 11.5 98

31 varbonY₃x₃SYuasedLtlternatingLStackedL₃oSLsrzαYv−TL₃icroYSupercapacitorLwithL’ighL
vapacitanceLandLxnergyLwensityZLSmallXL2017XLceXLcibbhel 11 90

30 vapacitanceLandLvoltageLmatchingLbetweenL₃nαdLnanoflakeLcathodeLandLyedαeLnanoparticleL
anodeLforLhighYperformanceLasymmetricLmicroYsupercapacitorsZLNanooResearchXL2017XLcbXLdficYdfkc 10 75

29 –nLsituLnitrogenYdopedLmesoporousLcarbonLnanofibersLasLflexibleLfreestandingLelectrodesLforL
highYperformanceLsupercapacitorsZLJournaloofoMaterialsoChemistryoAXL2017XLgXLdehdbYdehdi 13 76

28 ₃icrodevicesmLvarbonY₃x₃SYuasedLtlternatingLStackedL₃oSdsrzαYv−TL₃icroYSupercapacitorL
withL’ighLvapacitanceLandLxnergyLwensityLTSmallLdhadbciUZLSmallXL2017XLceXL 11 2

27 ₃icrostructuringLofLcarbonatinLquantumLdotsLviaLaLnovelLphotolithographyLandLpyrolysisYreductionL
processZLNanooResearchXL2017XLcbXLeifeYeige 10 24

26 RapidXLallLdryLmicrofabricationLofLthreeYdimensionalLvoαaPtLnanonetworksLforLhighYperformanceL
microsupercapacitorsZLNanoscaleXL2017XLlXLccihgYcciid 7.7 27

25 yacileLSynthesisLofLuidSesSiαdvoreYShellL₃icrowiresLasL’ighYPerformanceLtnodeL₃aterialsLforL
₂ithiumY–onLuatteriesZLJournaloofotheoElectrochemicaloSocietyXL2017XLchfXLthccbYthccg 3.9 17

24 Youngâ��sLmodulusLofLmultiYlayerLmicrocantileversZLAIPoAdvancesXL2017XLiXLcdgccf 1.5

23 SnαdLQuantumLwotsszrapheneLαxideLasLaL’ighYRateLandL₂ongY₂ifeLtnodeL₃aterialLforL₂ithiumY–onL
uatteriesZLSmallXL2016XLcdXLgkkYlf 11 307

22 SingleY−anowireLxlectrochemicalLProbeLwetectionLforL–nternallyLαptimizedL₃echanismLofLPorousL
zrapheneLinLxlectrochemicalLwevicesZLNanooLettersXL2016XLchXLcgdeYl 11.5 59

21 –mprovedLconductivityLandLcapacitanceLofLinterdigitalLcarbonLmicroelectrodesLthroughLintegrationL
withLcarbonLnanotubesLforLmicroYsupercapacitorsZLNanooResearchXL2016XLlXLdgcbYdgcl 10 62
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20 –nLsituLcharacterizationLofLelectrochemicalLprocessesLinLoneLdimensionalLnanomaterialsLforLenergyL
storagesLdevicesZLNanooEnergyXL2016XLdfXLchgYckk 17.1 81

19 –nLoperandoLobservationLofLtemperatureYdependentLphaseLevolutionLinLlithiumYincorporationL
olivineLcathodeZLNanooEnergyXL2016XLddXLfbhYfce 17.1 24

18 PyrolyzedLcarbonLwithLembeddedL−iαa−iLnanospheresLforLapplicationsLinLmicroelectrodesZLRSCo
AdvancesXL2016XLhXLfefehYfeffc 3.7 34

17 varbonYcoatedLhierarchicalL−aTidTPαfUeLmesoporousLmicroflowersLwithLsuperiorLsodiumLstorageL
performanceZLNanooEnergyXL2016XLdkXLddfYdec 17.1 114

16 ₃icrostructuringLofLcarbonLnanotubesYnickelLnanocompositeZLNanotechnologyXL2015XLdhXLclghbc 3.4 25

15 TheLYoungSsLmodulusLofLhighYaspectYratioLcarbonacarbonLnanotubeLcompositeLmicrocantileversLbyL
experimentalLandLmodelingLvalidationZLAppliedoPhysicsoLettersXL2015XLcbhXLccclbk 3.4 43

14 ’ydratedLvanadiumLpentoxideLwithLsuperiorLsodiumLstorageLcapacityZLJournaloofoMaterialso
ChemistryoAXL2015XLeXLkbibYkbig 13 146

13 –ntegratedLSnαdLnanorodLarrayLwithLpolypyrroleLcoverageLforLhighYrateLandLlongYlifeLlithiumL
batteriesZLPhysicaloChemistryoChemicaloPhysicsXL2015XLciXLihclYde 3.6 70

12 ₃anganeseLoxideacarbonLyolkYshellLnanorodLanodesLforLhighLcapacityLlithiumLbatteriesZLNanoo
LettersXL2015XLcgXLiekYff 11.5 318

11 trbitraryLShapeLxngineerableLSpiralL₃icropseudocapacitorsLwithLUltrahighLxnergyLandLPowerL
wensitiesZLAdvancedoMaterialsXL2015XLdiXLifihYkd 24 64

10 −anoflakeYtssembledL’ierarchicalL−aeVdTPαfUeavL₃icroflowersmLSuperiorL₂iLStorageLPerformanceL
andL–nsertionaxxtractionL₃echanismZLAdvancedoEnergyoMaterialsXL2015XLgXLcfbclhe 21.8 144

9 TopYdownLfabricationLofLthreeYdimensionalLporousLVdαgLhierarchicalLmicroplatesLwithLtunableL
porosityLforLimprovedLlithiumLbatteryLperformanceZLJournaloofoMaterialsoChemistryoAXL2014XLdXLedliYeebd13 72

8 UltrathinLpreYlithiatedLVhαceLnanosheetLcathodesLwithLenhancedLelectricalLtransportLandL
cyclabilityZLJournaloofoPoweroSourcesXL2014XLdggXLdegYdfc 8.9 67

7 ₃esoporousLVαdLnanowiresLwithLexcellentLcyclingLstabilityLandLenhancedLrateLcapabilityLforLlithiumL
batteriesZLRSCoAdvancesXL2014XLfXLeeeedYeeeei 3.7 45

6 xffectLofLcarbonLmatrixLdimensionsLonLtheLelectrochemicalLpropertiesLofL−aeVdTPαfUeLnanograinsL
forLhighYperformanceLsymmetricLsodiumYionLbatteriesZLAdvancedoMaterialsXL2014XLdhXLegfgYge 24 402

5 ’eterogeneousLbranchedLcoreâ��shellLSnαdâ��Pt−–LnanorodLarraysLwithLmechanicalLintegrityLandL
threeLdimentionalLelectronLtransportLforLlithiumLbatteriesZLNanooEnergyXL2014XLkXLclhYdbf 17.1 127

4 yabricationLofLv−TYcarbonLcompositeLmicrostructuresLusingLSiLmicromoldingLandLpyrolysisZL
MicrosystemoTechnologiesXL2014XLdbXLdbcYdbk 1.7 21

3 yabricationLofLaLSiYPZTL’ybridLXYY₃icrostageLwithLv−TYvarbonL’ingesZLIEEJoTransactionsoonoSensorso
andoMicromachinesXL2012XLcedXLfdgYfdh 0.2 4

(2012-2016)
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2 RapidXLlowYtemperatureLsynthesisLofLsingleYcrystallineLvoTeUαTfULnanorodsLonLsiliconLsubstratesLonL
aLlargeLscaleZLNanotechnologyXL2008XLclXLcgghbh 3.4 88

1 tdvancesLinLwearableLtextileYbasedLmicroLenergyLstorageLdevicesmLstructuringXLapplicationLandL
perspectiveZLNanoscaleoAdvancesX 5.1 5
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