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97 TwistingHcarbonHnanotubeHfibersHforHbothHwireWshapedHmicroWsupercapacitorHandHmicroWbatteryXH
AdvancedlMaterialsVH2013VHcfVHbbffWkVHbcce 24 635

96 RecentHadvancementHofHnanostructuredHcarbonHforHenergyHapplicationsXHChemicallReviewsVH2015VH
bbfVHfbfkWccd 68.1 598

95 urossWstackingHalignedHcarbonWnanotubeHfilmsHtoHtuneHmicrowaveHabsorptionHfrequenciesHandH
increaseHabsorptionHintensitiesXHAdvancedlMaterialsVH2014VHcgVHibcaWf 24 548

94 snHIntegratedHLenergyHwireLHforHbothHphotoelectricHconversionHandHenergyHstorageXHAngewandtel
Chemiel-lInternationallEditionVH2012VHfbVHbbkhhWia 16.4 377

93  ovelHelectricHdoubleWlayerHcapacitorHwithHaHcoaxialHfiberHstructureXHAdvancedlMaterialsVH2013VHcfVHgedgWeb24 314

92 IntegratedHpolymerHsolarHcellHandHelectrochemicalHsupercapacitorHinHaHflexibleHandHstableHfiberH
formatXHAdvancedlMaterialsVH2014VHcgVHeggWha 24 298

91 TwistedHalignedHcarbonHnanotubeZsiliconHcompositeHfiberHanodeHforHflexibleHwireWshapedHlithiumWionH
batteryXHAdvancedlMaterialsVH2014VHcgVHbcbhWcc 24 256

90 IntertwinedHalignedHcarbonHnanotubeHfiberHbasedHdyeWsensitizedHsolarHcellsXHNanolLettersVH2012VHbcVHcfgiWhc11.5 231

89
wnhancingHOpticalVHwlectronicVHurystallineVHandH–orphologicalHPropertiesHofHuesiumH”eadHzalideHbyH
–nHSubstitutionHfor´ zighWStabilityHsllWInorganicHPerovskiteHSolarHuellsHwith´ uarbonHwlectrodesXH
AdvancedlEnergylMaterialsVH2018VHiVHbiaafae

21.8 221

88 IntegratingHperovskiteHsolarHcellsHintoHaHflexibleHfiberXHAngewandtelChemiel-lInternationallEditionVH
2014VHfdVHbaecfWi 16.4 219

87 uonductingHpolymerHcompositeHfilmHincorporatedHwithHalignedHcarbonHnanotubesHforHtransparentVH
flexibleHandHefficientHsupercapacitorXHScientificlReportsVH2013VHdVHbdfd 4.9 212

86 xlexibleVHweavableHandHefficientHmicrosupercapacitorHwiresHbasedHonHpolyanilineHcompositeHfibersH
incorporatedHwithHalignedHcarbonHnanotubesXHJournalloflMaterialslChemistrylAVH2013VHbVHcfiWcgb 13 201

85 ReductionHofHleadHleakageHfromHdamagedHleadHhalideHperovskiteHsolarHmodulesHusingHselfWhealingH
polymerWbasedHencapsulationXHNaturelEnergyVH2019VHeVHfifWfkd 62.3 191

84 sdvancesHandHchallengesHtoHtheHcommercializationHofHorganicâ��inorganicHhalideHperovskiteHsolarHcellH
technologyXHMaterialslTodaylEnergyVH2018VHhVHbgkWbik 7 172

83 slignedHcarbonHnanotubeHsheetsHforHtheHelectrodesHofHorganicHsolarHcellsXHAdvancedlMaterialsVH2011VH
cdVHfedgWk 24 161

82  ovelHsolarHcellsHinHaHwireHformatXHChemicallSocietylReviewsVH2013VHecVHfadbWeb 58.5 155

81 RecentHprogressHinHsolarHcellsHbasedHonHoneWdimensionalHnanomaterialsXHEnergylandlEnvironmentall
ScienceVH2015VHiVHbbdkWbbfk 35.4 146
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80 sHholisticHapproachHtoHinterfaceHstabilizationHforHefficientHperovskiteHsolarHmodulesHwithHoverH
cVaaaWhourHoperationalHstabilityXHNaturelEnergyVH2020VHfVHfkgWgae 62.3 140

79 PhotovoltaicHwireHderivedHfromHaHgrapheneHcompositeHfiberHachievingHanHiXefHOHenergyHconversionH
efficiencyXHAngewandtelChemiel-lInternationallEditionVH2013VHfcVHhfefWi 16.4 138

78 snHintegratedHdeviceHforHbothHphotoelectricHconversionHandHenergyHstorageHbasedHonHfreeWstandingH
andHalignedHcarbonHnanotubeHfilmXHJournalloflMaterialslChemistrylAVH2013VHbVHkfeWkfi 13 129

77 uombinationHofHzybridHuVvHandHuationHwxchangeHforHUpscalingHusWSubstitutedH–ixedHuationH
PerovskiteHSolarHuellsHwithHzighHwfficiencyHandHStabilityXHAdvancedlFunctionallMaterialsVH2018VHciVHbhadidf15.6 126

76 wfficientHdyeWsensitizedHphotovoltaicHwiresHbasedHonHanHorganicHredoxHelectrolyteXHJournalloflthel
AmericanlChemicallSocietyVH2013VHbdfVHbagccWf 16.4 125

75 zighlyHwfficientHandHStableHPerovskiteHSolarHuellsHviaH–odificationHofHwnergyH”evelsHatHtheH
PerovskiteZuarbonHwlectrodeHInterfaceXHAdvancedlMaterialsVH2019VHdbVHebiaecie 24 116

74 PhaseHtransitionHinducedHrecrystallizationHandHlowHsurfaceHpotentialHbarrierHleadingHtoH
baXkbOWefficientHusPbtrdHperovskiteHsolarHcellsXHNanolEnergyVH2019VHgfVHbaeabf 17.1 111

73 ScalableHxabricationHofH–etalHzalideHPerovskiteHSolarHuellsHandH–odulesXHACSlEnergylLettersVH2019VH
eVHcbehWcbgh 20.1 110

72 sHnovelHâ��energyHfiberâ��HbyHcoaxiallyHintegratingHdyeWsensitizedHsolarHcellHandHelectrochemicalH
capacitorXHJournalloflMaterialslChemistrylAVH2014VHcVHbikhWbkac 13 110

71 vesigningHalignedHinorganicHnanotubesHatHtheHelectrodeHinterfacelHtowardsHhighlyHefficientH
photovoltaicHwiresXHAdvancedlMaterialsVH2012VHceVHegcdWi 24 107

70 UnusualHreversibleHphotomechanicalHactuationHinHpolymerZnanotubeHcompositesXHAngewandtel
Chemiel-lInternationallEditionVH2012VHfbVHifcaWe 16.4 101

69 xiberWShapedHPerovskiteHSolarHuellsHwithHzighHPowerHuonversionHwfficiencyXHSmallVH2016VHbcVHcebkWce 11 87

68 –ethylammoniumH”eadHtromideHPerovskiteH”ightWwmittingHviodesHbyHuhemicalHVaporHvepositionXH
JournalloflPhysicallChemistrylLettersVH2017VHiVHdbkdWdbki 6.4 85

67 ScalableHxabricationHofHStableHzighHwfficiencyHPerovskiteHSolarHuellsHandH–odulesHUtilizingHRoomH
TemperatureHSputteredHSnOcHwlectronHTransportH”ayerXHAdvancedlFunctionallMaterialsVH2019VHckVHbiaghhk15.6 84

66 yasWsolidHreactionHbasedHoverHoneWmicrometerHthickHstableHperovskiteHfilmsHforHefficientHsolarHcellsH
andHmodulesXHNaturelCommunicationsVH2018VHkVHdiia 17.4 82

65 uoreWsheathHcarbonHnanostructuredHfibersHforHefficientHwireWshapedHdyeWsensitizedHsolarHcellsXH
AdvancedlMaterialsVH2014VHcgVHbgkeWi 24 74

64 sHnovelHelectromechanicalHactuationHmechanismHofHaHcarbonHnanotubeHfiberXHAdvancedlMaterialsVH
2012VHceVHfdhkWie 24 74

63 sH–echanicallyHsctuatingHuarbonW anotubeHxiberHinHResponseHtoHWaterHandH–oistureXHAngewandtel
Chemiel-lInternationallEditionVH2015VHfeVHbeiiaWe 16.4 72
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62 UnravelingHtheHImpactHofHzalideH–ixingHonHPerovskiteHStabilityXHJournalloflthelAmericanlChemicall
SocietyVH2019VHbebVHdfbfWdfcd 16.4 71

61 sHcoaxialHtriboelectricHnanogeneratorHfiberHforHenergyHharvestingHandHsensingHunderHdeformationXH
JournalloflMaterialslChemistrylAVH2017VHfVHgadcWgadh 13 69

60
zybridHchemicalHvaporHdepositionHenablesHscalableHandHstableHusWxsHmixedHcationHperovskiteHsolarH
modulesHwithHaHdesignatedHareaHofHkbXiHcmcHapproachingHbaOHefficiencyXHJournalloflMaterialsl
ChemistrylAVH2019VHhVHgkcaWgkck

13 69

59 tiocompatibleHcarbonHnanotubeHfibersHforHimplantableHsupercapacitorsXHCarbonVH2017VHbccVHbgcWbgh 10.4 66

58 RadicallyHgrownHobeliskWlikeHZnOHarraysHforHperovskiteHsolarHcellHfibersHandHfabricsHthroughHaHmildH
solutionHprocessXHJournalloflMaterialslChemistrylAVH2015VHdVHkeagWkeba 13 62

57 snHallWsolidWstateHfiberWtypeHsolarHcellHachievingHkXekOHefficiencyXHJournalloflMaterialslChemistrylAVH
2016VHeVHbabafWbabak 13 61

56 xlexibleHandHstableHlithiumHionHbatteriesHbasedHonHthreeWdimensionalHalignedHcarbonH
nanotubeZsiliconHhybridHelectrodesXHJournalloflMaterialslChemistrylAVH2014VHcVHkdag 13 61

55 QuasiWsolidWstateVHcoaxialVHfiberWshapedHdyeWsensitizedHsolarHcellsXHJournalloflMaterialslChemistrylAVH
2014VHcVHdefWdek 13 61

54 OrientedHPwvOTlPSSHonHalignedHcarbonHnanotubesHforHefficientHdyeWsensitizedHsolarHcellsXHJournallofl
MaterialslChemistrylAVH2013VHbVHbdcgi 13 58

53 wlasticHperovskiteHsolarHcellsXHJournalloflMaterialslChemistrylAVH2015VHdVHcbahaWcbahg 13 56

52 PolymerHphotovoltaicHwiresHbasedHonHalignedHcarbonHnanotubeHfibersXHJournalloflMaterialsl
ChemistryVH2012VHccVHcdgff 53

51 InterfaceHengineeringHstrategiesHtowardsHuscsgtitrgHsingleWcrystallineHphotodetectorsHwithHgoodH
OhmicHcontactHbehavioursXHJournalloflMaterialslChemistrylCVH2020VHiVHchgWcie 7.1 53

50 ProgressHofHSurfaceHScienceHStudiesHonHstXdWtasedH–etalHzalideHPerovskiteHSolarHuellsXHAdvancedl
EnergylMaterialsVH2020VHbaVHbkachcg 21.8 51

49 PhotovoltaicHWireHverivedHfromHaHyrapheneHuompositeHxiberHschievingHanHiXefHOHwnergyH
uonversionHwfficiencyXHAngewandtelChemieVH2013VHbcfVHhgkdWhgkg 3.6 50

48 wngineeringHInterfaceHStructureHtoHImproveHwfficiencyHandHStabilityHofHOrganometalHzalideH
PerovskiteHSolarHuellsXHJournalloflPhysicallChemistrylBVH2018VHbccVHfbbWfca 3.4 48

47  egligibleWPbWWasteHandHUpscalableHPerovskiteHvepositionHTechnologyHforH
zighWOperationalWStabilityHPerovskiteHSolarH–odulesXHAdvancedlEnergylMaterialsVH2019VHkVHbiadaeh 21.8 48

46 zowHfarHareHweHfromHattainingHbaWyearHlifetimeHforHmetalHhalideHperovskiteHsolarHcellsqXHMaterialsl
SciencelandlEngineeringlReportsVH2020VHbeaVHbaafef 30.9 43

45 uarbonWtasedHwlectrodeHwngineeringHtoostsHtheHwfficiencyHofHsllH”owWTemperatureWProcessedH
PerovskiteHSolarHuellsXHACSlEnergylLettersVH2019VHeVHcadcWcadk 20.1 42
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44 PhotovoltaicHwireHwithHhighHefficiencyHattachedHontoHandHdetachedHfromHaHsubstrateHusingHaH
magneticHfieldXHAngewandtelChemiel-lInternationallEditionVH2013VHfcVHichgWia 16.4 42

43 StretchableHsupercapacitorHbasedHonHaHcellularHstructureXHJournalloflMaterialslChemistrylAVH2016VHeVHbabceWbabck13 41

42 PreparationHandHspplicationHofHslignedHuarbonH anotubeZPolymerHuompositeH–aterialXHActal
ChimicalSinicaVH2012VHhaVHbfcd 3.3 40

41 sHthreeWdimensionallyHstretchableHhighHperformanceHsupercapacitorXHJournalloflMaterialslChemistryl
AVH2016VHeVHbekgiWbekhd 13 38

40 snHIntegratedHâ��wnergyHWireâ��HforHbothHPhotoelectricHuonversionHandHwnergyHStorageXHAngewandtel
ChemieVH2012VHbceVHbcbedWbcbeg 3.6 36

39 SynthesisHofHalignedHcarbonHnanotubeHcompositeHfibersHwithHhighHperformancesHbyHelectrochemicalH
depositionXHJournalloflMaterialslChemistrylAVH2013VHbVHccbbWccbg 13 34

38 ScalableHxabricationHofHpkaHcmcHPerovskiteHSolarH–odulesHwithHpbaaaHhHOperationalHStabilityHtasedH
onHtheHIntermediateHPhaseHStrategyXHAdvancedlEnergylMaterialsVH2021VHbbVHcaadhbc 21.8 33

37 uhemicalWtoWwlectricityHuarbonlHWaterHveviceXHAdvancedlMaterialsVH2018VHdaVHebhahgdf 24 32

36 tiologicallyHinspiredVHsophisticatedHmotionsHfromHhelicallyHassembledVHconductingHfibersXHAdvancedl
MaterialsVH2015VHchVHbaecWh 24 31

35 SpinWuoatedHurystallineH–olecularH–onolayersHforHPerformanceHwnhancementHinHOrganicH
xieldWwffectHTransistorsXHJournalloflPhysicallChemistrylLettersVH2018VHkVHbdbiWbdcd 6.4 31

34 xreestandingHalignedHcarbonHnanotubeHarrayHgrownHonHaHlargeWareaHsingleWlayeredHgrapheneHsheetH
forHefficientHdyeWsensitizedHsolarHcellXHSmallVH2015VHbbVHbbfaWf 11 30

33 xreeWstandingHhighlyHorderedHmesoporousHcarbonâ��silicaHcompositeHthinHfilmsXHJournalloflMaterialsl
ChemistrylAVH2013VHbVHbdeka 13 29

32 sH–echanicallyHsctuatingHuarbonW anotubeHxiberHinHResponseHtoHWaterHandH–oistureXHAngewandtel
ChemieVH2015VHbchVHbfakdWbfakh 3.6 25

31 InverseHyrowthHofH”argeWyrainWSizeHandHStableHInorganicHPerovskiteH–icronanowireHPhotodetectorsXH
ACSlAppliedlMaterialslsamp;lInterfacesVH2020VHbcVHbebifWbebke 9.5 21

30 StableHwireWshapedHdyeWsensitizedHsolarHcellsHbasedHonHeutecticHmeltsXHJournalloflMaterialsl
ChemistrylAVH2014VHcVHdieb 13 21

29 wnergyHharvestingHandHstorageHdevicesHfusedHintoHvariousHpatternsXHJournalloflMaterialslChemistrylAVH
2015VHdVHbekhhWbekie 13 21

28 PenetratedHandHalignedHcarbonHnanotubesHforHcounterHelectrodesHofHhighlyHefficientHdyeWsensitizedH
solarHcellsXHChemicallPhysicslLettersVH2012VHfekVHicWif 2.5 19

27 RapidHhybridHchemicalHvaporHdepositionHforHefficientHandHhysteresisWfreeHperovskiteHsolarHmodulesH
withHanHoperationHlifetimeHexceedingHiaaHhoursXHJournalloflMaterialslChemistrylAVH2020VHiVHcdeaeWcdebc 13 17
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26 IntegratingHPerovskiteHSolarHuellsHintoHaHxlexibleHxiberXHAngewandtelChemieVH2014VHbcgVHbafkdWbafkg 3.6 16

25 RemovalHofHresidualHcompositionsHbyHpowderHengineeringHforHhighHefficiencyHformamidiniumWbasedH
perovskiteHsolarHcellsHwithHoperationHlifetimeHoverHcaaa´ hXHNanolEnergyVH2021VHihVHbagbfc 17.1 16

24 InterfacialHxlatW”yingH–olecularH–onolayersHforHPerformanceHwnhancementHinHOrganicHxieldWwffectH
TransistorsXHACSlAppliedlMaterialslsamp;lInterfacesVH2018VHbaVHccfbdWccfbk 9.5 14

23 TheHinfluenceHofHsecondaryHsolventsHonHtheHmorphologyHofHaHspiroW–eOTsvHholeHtransportHlayerHforH
leadHhalideHperovskiteHsolarHcellsXHJournallPhysicslD:lAppliedlPhysicsVH2018VHfbVHckeaab 3 14

22 TheHveformationsHofHuarbonH anotubesHunderHuuttingXHACSlNanoVH2017VHbbVHiegeWieha 16.7 14

21 UnusualHReversibleHPhotomechanicalHsctuationHinHPolymerZ anotubeHuompositesXHAngewandtel
ChemieVH2012VHbceVHigeiWigfc 3.6 13

20 zierarchicallyHtunableHhelicalHassemblyHofHachiralHporphyrinWincorporatedHalkoxysilaneXHAdvancedl
MaterialsVH2012VHceVHckagWba 24 12

19 stomicWscaleHinsightHintoHtheHenhancedHsurfaceHstabilityHofHmethylammoniumHleadHiodideHperovskiteH
byHcontrolledHdepositionHofHleadHchlorideXHEnergylandlEnvironmentallScienceV 35.4 11

18 tatterieslHTwistingHuarbonH anotubeHxibersHforHtothHWireWShapedH–icroWSupercapacitorHandH
–icroWtatteryHRsdvXH–aterXHiZcabdSXHAdvancedlMaterialsVH2013VHcfVHbcceWbcce 24 10

17 PhotovoltaicHWireHwithHzighHwfficiencyHsttachedHontoHandHvetachedHfromHaHSubstrateHUsingHaH
–agneticHxieldXHAngewandtelChemieVH2013VHbcfVHiedeWiedi 3.6 10

16
uontinuousHdryâ��wetHspinningHofHwhiteVHstretchableVHandHconductiveHfibersHofH
polyRdWhydroxybutyrateWcoWeWhydroxybutyrateSHandHsTOrTiOcHnanoparticlesHforHwearableH
eWtextilesXHJournalloflMaterialslChemistrylCVH2020VHiVHidgcWidgh

7.1 9

15 SurfaceWnanostructuredHcactusWlikeHcarbonHmicrospheresHforHefficientHphotovoltaicHdevicesXHJournall
oflMaterialslChemistrylAVH2014VHcVHbfbdc 13 9

14 slignedHcarbonHnanotubeZpolymerHcompositeHfilmHwithHanisotropicHtribologicalHbehaviorXHJournallofl
ColloidlandlInterfacelScienceVH2013VHdkfVHdccWf 9.3 9

13 PerovskiteHsolarHcellsHbyHvaporHdepositionHbasedHandHassistedHmethodsXHAppliedlPhysicslReviewsVH
2022VHkVHacbdaf 17.3 9

12 sHnanotubeHcolorantHforHsyntheticHfibersHwithHmuchHimprovedHpropertiesXHJournalloflMaterialsl
ChemistryVH2012VHccVHbigfd 8

11 OrientingHpolydiacetyleneHusingHalignedHcarbonHnanotubesXHJournalloflMaterialslChemistrylCVH2015VH
dVHcgecWcgek 7.1 7

10 PerpendicularlyHalignedHcarbonHnanotubeZolefinHcompositeHfilmsHforHtheHpreparationHofHgrapheneH
nanomaterialsXHJournalloflMaterialslChemistryVH2012VHccVHbgcak 4

9 –etalHhalideHperovskiteHsolarHcellsHbyHmodifiedHchemicalHvaporHdepositionXHJournalloflMaterialsl
ChemistrylAV 13 4
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8
”argeWsreaHPerovskiteHSolarH–oduleslHuombinationHofHzybridHuVvHandHuationHwxchangeHforH
UpscalingHusWSubstitutedH–ixedHuationHPerovskiteHSolarHuellsHwithHzighHwfficiencyHandHStabilityH
RsdvXHxunctXH–aterXHbZcabiSXHAdvancedlFunctionallMaterialsVH2018VHciVHbihaaah

15.6 3

7 TheHsynthesisHofHporousHmaterialsHwithHmacroscopicallyHorientedHmesoporesHinterconnectedHbyH
branchedHmesoporesXHJournalloflMaterialslChemistrylAVH2013VHbVHegkd 13 2

6 SolarHuellslHuoreWSheathHuarbonH anostructuredHxibersHforHwfficientHWireWShapedHvyeWSensitizedH
SolarHuellsHRsdvXH–aterXHbbZcabeSXHAdvancedlMaterialsVH2014VHcgVHbhkbWbhkb 24 2

5 xlexibleHsensorsHbasedHonHassembledHcarbonHnanotubesXHAggregateVH2021VHcVHebed 22.9 2

4 snHimplantableHflexibleHfiberHgeneratorHwithoutHencapsulationHmadeHfromHdifferentiallyHoxidizedH
carbonHnanotubeHfibersXHChemicallEngineeringlJournalVH2022VHeebVHbdgbag 14.7 1

3 InnentitelbildlHIntegratingHPerovskiteHSolarHuellsHintoHaHxlexibleHxiberHRsngewXHuhemXHdkZcabeSXH
AngewandtelChemieVH2014VHbcgVHbaecaWbaeca 3.6 0

2 InnentitelbildlHsnHIntegratedHâ��wnergyHWireâ��HforHbothHPhotoelectricHuonversionHandHwnergyHStorageH
RsngewXHuhemXHeiZcabcSXHAngewandtelChemieVH2012VHbceVHbcahiWbcahi 3.6

1 uapacitorslH ovelHwlectricHvoubleW”ayerHuapacitorHwithHaHuoaxialHxiberHStructureHRsdvXH–aterXH
eeZcabdSXHAdvancedlMaterialsVH2013VHcfVHgegiWgegi 24
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