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183 ∕resentLandLxutureL∕erspectiveLonLwlectrodeL₄aterialsLforLRechargeableLZincZ–onLtatteries[LACSh
EnergyhLettersYL2018YLdYLcgcaZcgea 20.1 439

182 TernaryLsulfur]polyacrylonitrile]₄ga[g₉ia[e−LcompositeLcathodesLforLhighLperformanceL
lithium]sulfurLbatteries[LJournalhofhMaterialshChemistryhAYL2013YLbYLckfZdab 13 191

181 RechargeableLhybridLaqueousLbatteries[LJournalhofhPowerhSourcesYL2012YLcbgYLcccZccg 8.9 167

180 ∕hysicalLandLelectrochemicalLpropertiesLofLLi₄n∕−e]uLcompositeLcathodeLpreparedLwithLdifferentL
conductiveLcarbons[LJournalhofhPowerhSourcesYL2010YLbkfYLheefZhefb 8.9 135

179 wlectrochemicalLperformanceLofLnanocompositeLLi₄n∕−e]uLcathodeLmaterialsLforLlithiumL
batteries[LElectrochemistryhCommunicationsYL2010YLbcYLhfZhi 5.1 125

178 −neZstepLsynthesisLofLbranchedLsulfur]polypyrroleLnanocompositeLcathodeLforLlithiumL
rechargeableLbatteries[LJournalhofhPowerhSourcesYL2012YLcaiYLbZi 8.9 111

177 zighL∕erformanceLZn]Lixe∕−eLsqueousLRechargeableLtatteryLforLLargeLScaleLspplications[L
ElectrochimicahActaYL2015YLbfcYLfafZfbb 6.7 83

176 wnhancedLcycleLperformanceLofLLi]SLbatteryLwithLtheLreducedLgrapheneLoxide]activatedLcarbonL
functionalLinterlayer[LJournalhofhEnergyhChemistryYL2017YLcgYLbchgZbcib 12 82

175 wlectrochemicalLperformanceLofLnanostructuredLLi₄x₄ncâ��x−eLU₄ouoLandLslVLpowdersLatLhighL
chargeâ��dischargeLoperations[LSolidhStatehIonicsYL2005YLbhgYLbachZbade 3.3 75

174 wlectrochemicalLperformanceLofLlithiumLgelLpolymerLbatteryLwithLnanostructuredLsulfur]carbonL
compositeLcathode[LSolidhStatehIonicsYL2013YLcdeYLeaZef 3.3 74

173
vefectZRichL₄ultishelledLxeZvopedLuo−LzollowL₄icrospheresLwithL₄ultipleLSpatialLuonfinementsL
toLxacilitateLuatalyticLuonversionLofL∕olysulfidesLforLzighZ∕erformanceLLiZSLtatteries[LACShAppliedh
Materialshpamp;hInterfacesYL2020YLbcYLbchgdZbchhd

9.5 70

172 sLminiZreviewLonLtheLdevelopmentLofLSiZbasedLthinLfilmLanodesLforLLiZionLbatteries[LMaterialshTodayh
EnergyYL2018YLkYLekZgg 7 70

171 wffectLofLnanosizedL₄ga[g₉ia[e−LpreparedLbyLselfZpropagatingLhighLtemperatureLsynthesisLonL
sulfurLcathodeLperformanceLinLLi]SLbatteries[LPowderhTechnologyYL2013YLcdfYLceiZcff 5.2 68

170 ∕reparationLofLcarbonLcoatedLLi₄n∕−eLpowdersLbyLaLcombinationLofLsprayLpyrolysisLwithLdryL
ballZmillingLfollowedLbyLheatLtreatment[LAdvancedhPowderhTechnologyYL2010YLcbYLbihZbkg 4.6 64

169
∕olyUvinylideneLfluorideZcoZhexafluoropropyleneV]polyUmethylmethacrylateV]nanoclayLcompositeL
gelLpolymerLelectrolyteLforLlithium]sulfurLbatteries[LJournalhofhSolidhStatehElectrochemistryYL2014YL
biYLbbbbZbbbg

2.6 62

168 Li₄g[subLx]₄n[subLbâ��x]∕−[subLe]]uLuathodesLforLLithiumLtatteriesL∕reparedLbyLaLuombinationLofL
SprayL∕yrolysisLwithLWetLtallmilling[LJournalhofhthehElectrochemicalhSocietyYL2010YLbfhYLseda 3.9 62

167 wxceptionallyLhighlyLstableLcyclingLperformanceLandLfacileLoxygenZredoxLofLmanganeseZbasedL
cathodeLmaterialsLforLrechargeableLsodiumLbatteries[LNanohEnergyYL2019YLfkYLbkhZcag 17.1 62
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166 wffectLofLyrapheneLonLSulfur]∕olyacrylonitrileL₉anocompositeLuathodeLinLzighL∕erformanceL
Lithium]SulfurLtatteries[LJournalhofhthehElectrochemicalhSocietyYL2013YLbgaYLsbbkeZsbbki 3.9 58

165 sllZ∕urposeLwlectrodeLvesignLofLxlexibleLuonductiveLScaffoldLtowardLzighZ∕erformanceLLiâ��SL
tatteries[LAdvancedhFunctionalhMaterialsYL2020YLdaYLcaaagbd 15.6 56

164 WellZdispersedLsulfurLanchoredLonLinterconnectedLpolypyrroleLnanofiberLnetworkLasLhighL
performanceLcathodeLforLlithiumZsulfurLbatteries[LSolidhStatehSciencesYL2017YLggYLeeZek 3.4 54

163 SynthesisLofLzierarchicalL∕orousLSulfur]∕olypyrrole]₄ultiwalledLuarbonL₉anotubeLuompositeL
uathodeLforLLithiumLtatteries[LElectrochimicahActaYL2014YLbedYLekZff 6.7 54

162 –nLsituLsolZgelLsynthesisLofLultrafineLZn−LnanocrystalsLanchoredLonLgrapheneLasLanodeLmaterialLforL
lithiumZionLbatteries[LCeramicshInternationalYL2016YLecYLbcdhbZbcdhh 5.1 54

161 zighLspecificLsurfaceLareaLbimodalLporousLcarbonLderivedLfromLbiomassLreedLflowersLforLhighL
performanceLlithiumZsulfurLbatteries[LJournalhofhColloidhandhInterfacehScienceYL2020YLfgkYLccZdd 9.3 51

160 ₉ickelLzexacyanoferrateL₉anoparticlesLasLaLLowLuostLuathodeL₄aterialLforLLithiumZ–onLtatteries[L
ElectrochimicahActaYL2015YLbieYLfiZgd 6.7 46

159 wxploringLdvLmicrostructuralLevolutionLinLLiZSulfurLbatteryLelectrodesLusingLinZsituLXZrayL
tomography[LScientifichReportsYL2016YLgYLdfckb 4.9 45

158 sLxreeZStandingLSulfur]₉itrogenZvopedLuarbonL₉anotubeLwlectrodeLforLzighZ∕erformanceL
Lithium]SulfurLtatteries[LNanoscalehResearchhLettersYL2015YLbaYLefa 5 44

157 sLReviewLofL∕iezoelectricL∕VvxLxilmLbyLwlectrospinningLandL–tsLspplications[LSensorsYL2020YLcaYL 3.8 42

156 RevisitLofLlayeredLsodiumLmanganeseLoxideslLachievementLofLhighLenergyLbyL₉iLincorporation[L
JournalhofhMaterialshChemistryhAYL2018YLgYLiffiZifgh 13 41

155 ∕reparationLofLnovelLnetworkLnanostructuredLsulfurLcompositeLcathodeLwithLenhancedLstableLcycleL
performance[LJournalhofhPowerhSourcesYL2014YLchaYLdcgZddb 8.9 40

154 ThreeZdimensionalLcarbonLfiberLasLcurrentLcollectorLforLlithium]sulfurLbatteries[LIonicsYL2014YLcaYLiadZiai2.7 39

153 wlectrochemicalLperformanceLofLcarbonZencapsulatedLxed−eLnanoparticlesLinLlithiumZionLbatterieslL
morphologyLandLparticleLsizeLeffects[LElectrochimicahActaYL2016YLcbgYLehfZeid 6.7 37

152 sLnovelLlithium]sulfurLbatteryLbasedLonLsulfur]grapheneLnanosheetLcompositeLcathodeLandLgelL
polymerLelectrolyte[LNanoscalehResearchhLettersYL2014YLkYLbdh 5 37

151 vualZnetworkLnanoporousL₉ixec−e]₉i−LcompositesLforLhighLperformanceLLiZionLbatteryLanodes[L
ChemicalhEngineeringhJournalYL2020YLdiiYLbcecah 14.7 35

150 ₄icroZSphericalLSulfur]yrapheneL−xideLuompositeLviaLSprayLvryingLforLzighL∕erformanceLLithiumL
SulfurLtatteries[LNanomaterialsYL2018YLiYL 5.4 35

149 zighZVoltageL−xygenZRedoxZtasedLuathodeLforLRechargeableLSodiumZ–onLtatteries[LAdvancedh
EnergyhMaterialsYL2020YLbaYLcaabbbb 21.8 34
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148 sLsimpleLapproachLtoLsynthesizeLnanosizedLsulfur]grapheneLoxideLmaterialsLforLhighZperformanceL
lithium]sulfurLbatteries[LIonicsYL2014YLcaYLbaehZbafa 2.7 34

147 zighLperformanceLfreestandingLcompositeLcathodeLforLlithiumZsulfurLbatteries[LElectrochimicahActaYL
2016YLcbhYLcecZcei 6.7 34

146 SynthesisLofLnitrogenZdopedLoxygenZdeficientLTi−cZx]reducedLgrapheneLoxide]sulfurLmicrospheresL
viaLsprayLdryingLprocessLforLlithiumZsulfurLbatteries[LElectrochimicahActaYL2019YLdcgYLbdekgi 6.7 29

145 SprayLpyrolysisLsynthesisLofLnanostructuredLLixex₄ncâ��x−eLcathodeLmaterialsLforLlithiumZionL
batteries[LPowderhTechnologyYL2005YLbfkYLffZgc 5.2 29

144 SynthesisLofLcarbonLcoatedLxed−eLgrownLonLgrapheneLasLeffectiveLsulfurZhostLmaterialsLforL
advancedLlithium]sulfurLbattery[LJournalhofhPowerhSourcesYL2019YLedhYLccgkab 8.9 28

143 timodalLnanoporousL₉i−r₉iâ��SiLnetworkLpreparedLbyLdealloyingLmethodLforLstableLLiZionLstorage[L
JournalhofhPowerhSourcesYL2020YLeekYLcchffa 8.9 27

142 SynthesisLandLelectrochemicalLinvestigationLofLhighlyLdispersedLZn−LnanoparticlesLasLanodeL
materialLforLlithiumZionLbatteries[LIonicsYL2016YLccYLbdihZbdkd 2.7 26

141 ₉anoporousLye−c]uu]uuc−LnetworkLsynthesizedLbyLdealloyingLmethodLforLstableLLiZionLstorage[L
ElectrochimicahActaYL2019YLdaaYLdgdZdhc 6.7 25

140 SiliconLthinLfilmLonLgrapheneLcoatedLnickelLfoamLasLanLanodeLforLLiZionLbatteries[LElectrochimicah
ActaYL2017YLcfiYLiaaZiag 6.7 25

139 xacileLSynthesisLofLSi−ruL₉anoparticlesLsnchoredLonL₄W₉TLasLzighZ∕erformanceLsnodeL₄aterialsL
forLLiZionLtatteries[LNanoscalehResearchhLettersYL2017YLbcYLefk 5 25

138 UltraZfineLzincLoxideLnanocrystalsLdecoratedLthreeZdimensionalLmacroporousLpolypyrroleLinverseL
opalLasLefficientLsulfurLhostsLforLlithium]sulfurLbatteries[LChemicalhEngineeringhJournalYL2019YLdhfYLbccaff14.7 24

137 ∕cZ₉a₄n−LbyLuoL–ncorporationlLssLaLuathodeL₄aterialLofLzighLuapacityLandLLongLuycleLLifeLforL
SodiumZ–onLtatteries[LACShAppliedhMaterialshpamp;hInterfacesYL2019YLbbYLcikciZcikdd 9.5 24

136 uornLstalkZderivedLactivatedLcarbonLwithLaLstackingLsheetZlikeLstructureLasLsulfurLcathodeLsupporterL
forLlithium]sulfurLbatteries[LIonicsYL2016YLccYLgdZgk 2.7 23

135 xlexibleLS]v∕s₉]KtL₉anofiberLuompositeLasLtinderZxreeLuathodesLforLLiZSLtatteries[LJournalhofhtheh
ElectrochemicalhSocietyYL2019YLbggYLsfdkgZsfeac 3.9 23

134 wffectLofLgrapheneLnanosheetsLonLelectrochemicalLperformanceLofLLiLeLTiLfL−LbcLinLlithiumZionL
capacitors[LCeramicshInternationalYL2017YLedYLgffeZgfgc 5.1 22

133 wnhancedLelectrochemicalLperformanceLofLsulfur]polyacrylonitrileLcompositeLbyLcarbonLcoatingLforL
lithium]sulfurLbatteries[LJournalhofhNanoparticlehResearchYL2017YLbkYLb 2.3 22

132 uhemicalLvealloyingLSynthesisLofLuuSL₉anowireZonZ₉anoplateL₉etworkLasLsnodeL₄aterialsLforL
LiZ–onLtatteries[LMetalsYL2018YLiYLcfc 2.3 22

131 tiomassLWasteL–nspiredLzighlyL∕orousLuarbonLforLzighL∕erformanceLLithium]SulfurLtatteries[L
NanomaterialsYL2017YLhYL 5.4 22
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130 wffectLofLcarbonZsulphurLbondLinLaLsulphur]dehydrogenatedLpolyacrylonitrile]reducedLgrapheneL
oxideLcompositeLcathodeLforLlithiumZsulphurLbatteries[LJournalhofhPowerhSourcesYL2017YLdffYLbeaZbeg 8.9 21

129 xabricationLandL∕ropertiesLofLuarbonZwncapsulatedLuobaltL₉anoparticlesLoverL₉aulLbyLuVv[L
NanoscalehResearchhLettersYL2016YLbbYLedc 5 20

128 SulfurZ–nfiltratedLThreeZvimensionallyL−rderedL₄esoporousL∕olypyrroleLuathodeLforL
zighZ∕erformanceLLithiumZSulfurLtattery[LChemElectroChemYL2018YLfYLbfkbZbfki 4.3 19

127
SynthesisLofLhierarchicalL₄oScLmicrospheresLcomposedLofLnanosheetsLassembledLviaLfacileL
hydrothermalLmethodLasLanodeLmaterialLforLlithiumZionLbatteries[LJournalhofhNanoparticlehResearchYL
2016YLbiYLb

2.3 19

126 ₉umericalLstudyLofLintegratedLlatentLheatLthermalLenergyLstorageLdevicesLusingL
nanoparticleZenhancedLphaseLchangeLmaterials[LSolarhEnergyYL2019YLbkeYLhceZheb 6.8 19

125 zighLperformanceLsulfur]nitrogenZdopedLgrapheneLcathodeLforLlithium]sulfurLbatteries[LIonicsYL
2015YLcbYLbkcfZbkda 2.7 19

124 ∕orousLcarbonLnanotubesLmicrospheresLdecoratedLwithLstrongLcatalystLcobaltLnanoparticlesLasLanL
effectiveLsulfurLhostLforLlithiumZsulfurLbattery[LJournalhofhAlloyshandhCompoundsYL2021YLifdYLbfhcgi 5.7 18

123 ₉ZTypeLvopedLSiliconLThinLxilmLonLaL∕orousLuuLuurrentLuollectorLasLtheL₉egativeLwlectrodeLforL
LiZ–onLtatteries[LChemistryOpenYL2018YLhYLkcZkg 2.3 18

122 ∕russianLblueLanalogsLderivedLxeZ₉iZ∕rnitrogenZdopedLcarbonLcompositesLasLsulfurLhostLforL
highZperformanceLlithiumZsulfurLbatteries[LJournalhofhColloidhandhInterfacehScienceYL2021YLfkfYLfbZfi 9.3 18

121 wxaminingLtheLeffectLofLnanosizedL₄ga[g₉ia[e−LandLslc−dLadditivesLonLS]polyanilineLcathodesLforL
lithiumâ��sulphurLbatteries[LJournalhofhElectroanalyticalhChemistryYL2016YLhiaYLeahZebf 4.1 17

120 tatteryLperformanceLofLnanostructuredLlithiumLmanganeseLoxideLsynthesizedLbyLultrasonicLsprayL
pyrolysisLatLelevatedLtemperature[LJournalhofhSolidhStatehElectrochemistryYL2007YLbcYLfhZgc 2.6 17

119 xlexibleLfreeZstandingL₉ae₄nk−bi]reducedLgrapheneLoxideLcompositeLfilmLasLaLcathodeLforL
sodiumLrechargeableLhybridLaqueousLbattery[LElectrochimicahActaYL2018YLcfkYLgehZgfe 6.7 17

118 dvL−rderedL₄acroporousLuarbonLwncapsulatedLZn−L₉anoparticlesLasLaLzighZ∕erformanceLsnodeL
forLLithiumZ–onLtatteries[LChemElectroChemYL2017YLeYLcdfkZcdgf 4.3 16

117 ₉ovelLsiliconLnanowireLfilmLonLcopperLfoilLasLhighLperformanceLanodeLforLlithiumZionLbatteries[L
IonicsYL2018YLceYLdhdZdhi 2.7 16

116 ˛‡Z₉aa[kgVc−flLsL₉ewLuompetitiveLuathodeL₄aterialLforLSodiumZ–onLtatteriesLSynthesizedLbyLaL
SoftLuhemistryLRoute[LChemistryhofhMaterialsYL2018YLdaYLfdafZfdbe 9.6 15

115 ThreeZvimensionalLzierarchicalL∕orousLStructureLofL∕∕y]∕orousZyrapheneLtoLwncapsulateL
∕olysulfidesLforLLithium]SulfurLtatteries[LNanomaterialsYL2018YLiYL 5.4 15

114 ₉a₄n−]uarbonL₉anotubeLuompositeLasLaLzighLwlectrochemicalL∕erformanceL₄aterialLforLsqueousL
SodiumZ–onLtatteries[LNanoscalehResearchhLettersYL2017YLbcYLfgk 5 14

113 ThreeZvimensionallyLzierarchicalLyrapheneLtasedLserogelLwncapsulatedLSulfurLasLuathodeLforL
Lithium]SulfurLtatteries[LNanomaterialsYL2018YLiYL 5.4 14

(2018-2017)

5



112 vevelopmentLofLaLnovelLSi−LcLbasedLcompositeLanodeLmaterialLforLLiZionLbatteries[LMaterialshToday:h
ProceedingsYL2017YLeYLefecZefeh 1.4 14

111 uarbon]SulfurLuompositeLuathodesLforLxlexibleLLithium]SulfurLtatterieslLStatusLandL∕rospects[L
FrontiershinhEnergyhResearchYL2015YLdYL 3.8 14

110 StabilityLofLLithiumL∕olymerLtatteryLtasedLonLSubstitutedLSpinelLuathodeLandL∕wyZtorateLwsterâ��∕uL
∕lasticizedL∕olymerLwlectrolyte[LJournalhofhthehElectrochemicalhSocietyYL2005YLbfcYLsbfdd 3.9 14

109 −nLusingLsplitterLplatesLandLflowLguideZvanesLforLbatteryLmoduleLcooling[LHeathandhMasshTransferYL
2017YLfdYLbZba 2.2 13

108 ₄orphologyLandLvimensionLVariationsLofLuopperLSulfideLforLzighZ∕erformanceLwlectrodeLinL
RechargeableLtatterieslLsLReview[LACShAppliedhEnergyhMaterialsYL2020YLdYLbbeiaZbbekk 6.1 13

107
RationalLuonstructionLofLSulfurZveficientL₉iuocSeâ��xLzollowL₄icrospheresLasLanLwffectiveL
∕olysulfideL–mmobilizerLtowardLzighZ∕erformanceLLithium]SulfurLtatteries[LACShAppliedhEnergyh
MaterialsYL2021YLeYLbgihZbgkf

6.1 13

106 uurrentLstateLofLhighLvoltageLolivineLstructuredLLi₄∕−eLcathodeLmaterialsLforLenergyLstorageL
applicationslLsLreview[LJournalhofhAlloyshandhCompoundsYL2021YLiicYLbgahhe 5.7 13

105 UltrathinLclayZcontainingLlayerZbyZlayerLseparatorLcoatingLenhancesLperformanceLofLlithiumZsulfurL
batteries[LElectrochimicahActaYL2021YLdggYLbdhefe 6.7 12

104 SynergisticLeffectLofLdvLcurrentLcollectorLstructureLandL₉iLinactiveLmatrixLonLtheLelectrochemicalL
performancesLofLSnZbasedLanodesLforLlithiumZionLbatteries[LMaterialshTodayhEnergyYL2020YLbgYLbaadkh 7 11

103 ∕olyacrylonitrileZ₉anofiberZtasedLyelL∕olymerLwlectrolyteLforL₉ovelLsqueousLSodiumZ–onLtatteryL
tasedLonLaL₉aâ��₄nâ��−LuathodeLandLZnL₄etalLsnode[LPolymersYL2018YLbaYL 4.5 11

102 uVvLgrapheneLgrowthLonLaLsurfaceLofLliquidLgallium[LMaterialshToday:hProceedingsYL2017YLeYLefeiZeffe 1.4 11

101 SynthesisLofLsphericalLLi₄n∕−e]uLcompositeLmicroparticles[LMaterialshResearchhBulletinYL2011YLegYLbdbbZbdbe5.1 11

100 sL₉onflammableLLithiumL∕olymerLtatteryLwithLzighL∕erformanceLforLwlevatedLTemperatureL
spplications[LElectrochemicalhandhSolidyStatehLettersYL2007YLbaYLscai 11

99 ThreeZdimensionalLcarbonLclothZsupportedLZn−LnanorodLarraysLasLaLbinderZfreeLanodeLforL
lithiumZionLbatteries[LJournalhofhNanoparticlehResearchYL2017YLbkYLb 2.3 10

98 SynthesisLofLhighlyLdefectiveLhollowLdoubleZshelledLuod−eâ��xLmicrospheresLasLsulfurLhostLforL
highZperformanceLlithiumZsulfurLbatteries[LMaterialshLettersYL2019YLcffYLbcgfib 3.3 10

97 xlowerZLikeL₄oSe]₄o−LuompositeLwithLzighLuapacityLandLLongZTermLStabilityLforLLithiumZ–onL
tattery[LNanomaterialsYL2019YLkYL 5.4 10

96 TheLwlectrochemicalL∕erformancesLofLnZTypeLwxtendedLLatticeLSpacedLSiL₉egativeLwlectrodesLforL
LithiumZ–onLtatteries[LFrontiershinhChemistryYL2019YLhYLdik 5 10

95 ThreeZdimensionallyLorderedLmacro]mesoporousLTi−LmatrixLtoLimmobilizeLsulfurLforLhighL
performanceLlithium]sulfurLbatteries[LNanotechnologyYL2018YLckYLebfeab 3.4 10
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94
UnderstandingLtheLeffectLofLpZYLnZtypeLdopantsLandLvinylLcarbonateLelectrolyteLadditiveLonL
electrochemicalLperformanceLofLSiLthinLfilmLanodesLforLlithiumZionLbattery[LElectrochimicahActaYL
2020YLddaYLbdfbhk

6.7 10

93 ₄echanisticL–nvestigationLofLaLzybridLZn]VL−LRechargeableLtatteryLwithLaLtinaryLLiL]ZnLsqueousL
wlectrolyte[LChemSusChemYL2020YLbdYLhceZhdb 8.3 10

92
–mprovingLtheLcyclingLstabilityLofLthreeZdimensionalLnanoporousLyeLanodeLbyLembeddingLsgL
nanoparticlesLforLhighZperformanceLlithiumZionLbattery[LJournalhofhColloidhandhInterfacehScienceYL
2021YLfkcYLbadZbbf

9.3 10

91 ₉ickelLembeddedLporousLmacrocellularLcarbonLderivedLfromLpopcornLasLsulfurLhostLforL
highZperformanceLlithiumZsulfurLbatteries[LJournalhofhMaterialshSciencehandhTechnologyYL2021YLheYLgkZhh 9.1 10

90 RecentLadvancementsLinLsolidLelectrolytesLintegratedLintoLallZsolidZstateLcvLandLdvLlithiumZionL
microbatteries[LJournalhofhMaterialshChemistryhAYL2021YLkYLbfbeaZbfbhi 13 10

89 wlectrospunLdvLStructuredLuarbonLuurrentLuollectorLforLLi]SLtatteries[LNanomaterialsYL2020YLbaYL 5.4 9

88 SynthesisLofLaLxlexibleLxreestandingLSulfur]∕olyacrylonitrile]yrapheneL−xideLasLtheLuathodeLforL
Lithium]SulfurLtatteries[LPolymersYL2018YLbaYL 4.5 9

87 zierarchicalLRambutanZLikeLu₉TsZsssembledL₉â��uoâ��urry−LuompositeLasLSulfurL–mmobilizerLforL
zighZ∕erformanceLLithiumZSulfurLtatteries[LChemElectroChemYL2019YLgYLefgfZefha 4.3 9

86 xacileLSynthesisLofLZn−L₉anoparticlesLonL₉itrogenZvopedLuarbonL₉anotubesLasLzighZ∕erformanceL
snodeL₄aterialLforLLithiumZ–onLtatteries[LMaterialsYL2017YLbaYL 3.5 9

85 SodiumZtasedLtatterieslL–nLSearchLofLtheLtestLuompromiseLtetweenLSustainabilityLandL
₄aximizationLofLwlectricL∕erformance[LFrontiershinhEnergyhResearchYL2020YLiYL 3.8 9

84 uobaltZdopedLoxygenZdeficientLtitaniumLdioxideLcoatedLbyLcarbonLlayerLasLhighZperformanceLsulfurL
hostLforLLi]SLbatteries[LJournalhofhAlloyshandhCompoundsYL2021YLigbYLbfhkgk 5.7 9

83 SimpleL−neZ∕otLSynthesisLofLzexagonalLZn−L₉anoplatesLasLsnodeL₄aterialLforLLithiumZ–onL
tatteries[LJournalhofhNanomaterialsYL2016YLcabgYLbZg 3.2 9

82 wffectLofLV−edâ��SubstitutionLforL∕−edâ��onLwlectricalLuonductivityLinLtheL₉asiconL
LidSccU∕−eVduompound[LElectrochimicahActaYL2015YLbhgYLdchZddd 6.7 8

81 zybridsLofLLac−dLnanoplatesLanchoredLinLthreeZdimensionalLcarbonLnanotubesLmicrospheresLasL
efficientLsulfurZhostsLforLhighperformanceLlithium]sulfurLbatteries[LMaterialshLettersYL2020YLchaYLbchgka 3.3 8

80 wffectLofLV−LeLdâ��LsubstitutionLforL∕−LeLdâ��LonLelectrochemicalLpropertiesLofLtheLLiLdLxeLcLU∕−LeLVLdL
cathodeLmaterials[LElectrochimicahActaYL2016YLcbkYLfehZffc 6.7 8

79 ₉itrogenZdopedLcarbonLnanotubesLcoatedLwithLzincLoxideLnanoparticlesLasLsulfurLencapsulatorLforL
highZperformanceLlithium]sulfurLbatteries[LBeilsteinhJournalhofhNanotechnologyYL2018YLkYLbghhZbgif 3 8

78 Li₄n∕−eL−livineLasLaLuathodeLforLLithiumLtatteries[LOpenhMaterialshSciencehJournalYL2011YLfYLcccZcch 8

77 ₉itrogenZveficientLyraphiticLuarbonL₉itride]uarbonL₉anotubeLasL∕olysulfideLtarrierLofL
zighZ∕erformanceLLithiumZSulfurLtatteries[LChemElectroChemYL2020YLhYLekagZekbc 4.3 8
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76 StructuralLandLuhemicalL₄odificationsLTowardsLzighZ∕erformanceLofLTriboelectricL₉anogenerators[L
NanoscalehResearchhLettersYL2021YLbgYLbcc 5 8

75 Zn−L₉anorodsLyrownLvirectlyLonLuopperLxoilLSubstrateLasLaLtinderZxreeLsnodeLforLzighL
∕erformanceLLithiumZ–onLtatteries[LInternationalhJournalhofhElectrochemicalhScienceYL2016YLiedkZieeg 2.2 8

74 ₉ovelL₉i]₉ic∕ruLhollowLheterostructureLmicrosphereLasLefficientLsulfurLhostsLforL
highZperformanceLlithiumZsulfurLbatteries[LJournalhofhAlloyshandhCompoundsYL2021YLihbYLbfkfhg 5.7 8

73 SnLmodifiedLnanoporousLyeLforLimprovedLlithiumLstorageLperformance[LJournalhofhColloidhandh
InterfacehScienceYL2021YLgacYLfgdZfhc 9.3 8

72 LibXxslxTicâ��xLU∕−eVdYL₉sS–u−₉ZtypeLsolidLelectrolyteLfabricationLwithLdifferentLmethods[L
MaterialshToday:hProceedingsYL2020YLcfYLkhZbaa 1.4 7

71 ₄oScLnanopowderLasLanodeLmaterialLforLlithiumZionLbatteriesLproducedLbyLselfZpropagatingL
highZtemperatureLsynthesis[LMaterialshToday:hProceedingsYL2017YLeYLefghZefhb 1.4 7

70 LithiumLsl∕−eLcompositeLpolymerLbatteryLwithLnanostructuredLLi₄nc−eLcathode[LJournalhofhSolidh
StatehElectrochemistryYL2008YLbcYLckfZdac 2.6 7

69 uarbonLnanotubesLassembledLonLporousLTi−LmatrixLdopedLwithLuo−LasLsulfurLhostLforL
lithiumZsulfurLbatteries[LNanotechnologyYL2021YLdcYLahfead 3.4 7

68 vualLnetworkLporousLSi]slkxeSid]xec−dLcompositeLforLhighLperformanceLLiZionLbatteryLanode[L
ElectrochimicahActaYL2020YLdfiYLbdgkdg 6.7 7

67 wnhancingLpurityLandLionicLconductivityLofL₉sS–u−₉ZtypedLLib[dsla[dTib[hU∕−eVdLsolidLelectrolyte[L
CeramicshInternationalYL2021YLehYLbibiiZbibkf 5.1 7

66 SynthesisLofL₄ultiwalledLuarbonL₉anotubeLsqueousLSuspensionLwithLSurfactantLSodiumL
vodecylbenzeneLSulfonateLforLLithium]SulfurLRechargeableLtatteries[LElectrochemistryYL2016YLieYLhZbb 1.2 7

65 yelLpolymerLelectrolytesLforLlithiumZsulfurLbatteries[LMaterialshToday:hProceedingsYL2018YLfYLcciicZcciii1.4 7

64 zierarchicalLsandwichedLxed−eru]yrapheneLcompositeLasLanodeLmaterialLforLlithiumZionL
batteries[LJournalhofhElectroanalyticalhChemistryYL2019YLiehYLbbdcea 4.1 6

63 zighL₄assZLoadingLofLSulfurZtasedLuathodeLuompositesLandL∕olysulfidesLStabilizationLforL
RechargeableLLithium]SulfurLtatteries[LFrontiershinhEnergyhResearchYL2015YLdYL 3.8 6

62 tuildingLonLaLtraditionalLchemicalLengineeringLcurriculumLusingLcomputationalLfluidLdynamics[L
EducationhforhChemicalhEngineersYL2014YLkYLeifZekd 2.4 6

61 wlectrodepositedL₉iZSnLintermetallicLalloyLelectrodeLforLdvLsulfurLbattery[LMaterialshToday:h
ProceedingsYL2017YLeYLeekbZeekf 1.4 6

60 ∕hotoLandLthermalLcrosslinkedLpolyUvinylLalcoholVZbasedLnanofiberLmembraneLforLflexibleLgelL
polymerLelectrolyte[LJournalhofhPowerhSourcesYL2022YLfcaYLcdaikg 8.9 6

59 xabricationLofLUVZurosslinkedLxlexibleLSolidL∕olymerLwlectrolyteLwithL∕v₄SLforLLiZ–onLtatteries[L
PolymersYL2020YLbdYL 4.5 6
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58 SynthesisLofLmicroflowerZlikeLvacancyLdefectiveLcopperLsulfide]reducedLgrapheneLoxideLcompositesL
forLhighlyLefficientLlithiumZionLbatteries[LNanotechnologyYL2020YLdbYLakfeaf 3.4 6

57
₉iuocSeLnanoparticlesLembeddedLinLnitrogenZdopedLcarbonLnanotubesLnetworksLasLeffectiveL
sulfurLcarriersLforLadvancedLLithiumâ��SulfurLbatteries[LMicroporoushandhMesoporoushMaterialsYL2021YL
dbgYLbbakce

5.3 6

56 ∕hysicalLVaporLvepositionLofLuathodeL₄aterialsLforLsllLSolidZStateLLiL–onLtatterieslLsLReview[L
FrontiershinhEnergyhResearchYL2021YLkYL 3.8 6

55 sLsimpleLapproachLtoLsynthesizeLnovelLsulfur]grapheneLoxide]multiwalledLcarbonLnanotubeL
compositeLcathodeLforLhighLperformanceLlithium]sulfurLbatteries[LIonicsYL2016YLccYLbibkZbich 2.7 6

54 sL₉ovelLzierarchicallyL∕orousL∕olypyrroleLSphereL₄odifiedLSeparatorLforLLithiumZSulfurLtatteries[L
PolymersYL2019YLbbYL 4.5 5

53 vesignLandLpreparationLofLthinLfilmLgelLpolymerLelectrolyteLforLdvLLiZionLbattery[LJournalhofhPowerh
SourcesYL2021YLekdYLcckgig 8.9 5

52 SynthesisLofLuarbonL₉anotubesLonLaLShungiteLSubstrateLandLTheirLUseLforLLithiumâ��SulfurLtatteries[L
JournalhofhEngineeringhPhysicshandhThermophysicsYL2018YLkbYLbckfZbdab 0.6 5

51 SynthesisLofLuoreZShellLuarbonLwncapsulatedLxec−dLuompositeLthroughLaLxacileLzydrothermalL
spproachLandLTheirLspplicationLasLsnodeL₄aterialsLforLSodiumZ–onLtatteries[LMetalsYL2018YLiYLegb 2.3 4

50 wlectrochemicalL∕erformanceLofLLithiumL∕olymerLtatteryLtasedLonL∕u]∕olymerLtorateLwsterL
∕lasticizers[LElectrochemicalhandhSolidyStatehLettersYL2005YLiYLsda 4

49
−xidizedL₉bcuL₄XeneLasLcatalystsLforLlithiumZsulfurLbatterieslLmitigatingLtheLshuttleLphenomenonL
byLfacilitatingLcatalyticLconversionLofLlithiumLpolysulfides[LJournalhofhMaterialshSciencehandh
TechnologyYL2022YL

9.1 4

48 –nZsituLconstructedLaccordionZlikeL₉bcu]₉bc−fLheterostructureLasLefficientLcatalyzerLtowardsL
highZperformanceLlithiumZsulfurLbatteries[LJournalhofhPowerhSourcesYL2022YLfcaYLcdakac 8.9 4

47 TetrapropylammoniumLzydroxideLasLaLZincLvendriteLyrowthLSuppressorLforLRechargeableLsqueousL
tattery[LFrontiershinhEnergyhResearchYL2020YLiYL 3.8 4

46 ThreeZdimensionalLfoamZtypeLcurrentLcollectorsLforLrechargeableLbatterieslLsLshortLreview[LJournalh
ofhPowerhSourceshAdvancesYL2021YLbaYLbaaagf 3.3 4

45
vealloyingZderivedLnanoporousLdeficientLtitaniumLoxideLasLhighZperformanceLbifunctionalLsulfurL
hostZcatalysisLmaterialLinLlithiumZsulfurLbattery[LJournalhofhMaterialshSciencehandhTechnologyYL2021YL
ieYLbceZbdc

9.1 4

44 sLporousLpuckeredLVc−fLpolymorphLasLnewLhighLperformanceLcathodeLmaterialLforLaqueousL
rechargeableLzincLbatteries[LJournalhofhEnergyhChemistryYL2021YLgbYLefkZegi 12 4

43
₉itrogenZdopedLgraphitizedLporousLcarbonLwithLembeddedL₉ixeLalloyLnanoparticlesLtoLenhanceL
electrochemicalLperformanceLforLlithiumZsulfurLbatteries[LJournalhofhAlloyshandhCompoundsYL2021YL
iicYLbgahci

5.7 4

42 Li₉i₉YLaL∕romisingL₉egativeLwlectrodeL₄aterialLforLLiZ–onLtatteriesLwithLaLSoftLStructuralLResponse[L
InorganichChemistryYL2017YLfgYLbdibfZbdicb 5.1 3

41
∕reparationLofLLi₉ia[f₄nb[f−eLuathodeL₄aterialsLofLLithiumZ–onLtatteriesLbyLvripL∕yrolysisLinL
xluidizedLtedLReactorLxollowedLbyLzeatLTreatmentLandLTheirLwlectrochemicalL∕roperties[LJournalh
ofhChemicalhEngineeringhofhJapanYL2011YLeeYLbhkZbig

0.8 3

(2011-2020)
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40 xacileLSynthesisLofLtinderZxreeLThreeZvimensionalLuuxSL₉anoflowersLforLLithiumLtatteries[L
FrontiershinhEnergyhResearchYL2020YLiYL 3.8 3

39 RationalLdesignLofL₄−xsZderivedLxed−eruLinterwovenLwithLcarbonLnanotubesLasLsulfurLhostLforL
advancedLlithiumZsulfurLbatteries[LJournalhofhElectroanalyticalhChemistryYL2020YLihhYLbbegai 4.1 3

38 dvLzierarchicalL₉anocrystallineLuuSLuathodeLforLLithiumLtatteries[LMaterialsYL2021YLbeYL 3.5 3

37 ₉ZtypeLdopedLamorphousLSiLthinLfilmLonLaLsurfaceLofLroughLcurrentLcollectorLasLanodeLforLLiZionL
batteries[LMaterialshToday:hProceedingsYL2018YLfYLcchfkZcchgd 1.4 3

36 ∕hysicalLpropertiesLofLcarbonLnanowallsLsynthesizedLbyLtheL–u∕Z∕wuVvLmethodLvs[LtheLgrowthLtime[L
ScientifichReportsYL2021YLbbYLbkcih 4.9 3

35 dvLorderedLmacroporousLamorphousL₉bc−fLasLanodeLmaterialLforLhighZperformanceLsodiumZionL
batteries[LAppliedhSurfacehScienceYL2021YLfghYLbfaigc 6.7 3

34 zighL₄assZLoadingLSulfurZuompositeLuathodeLforLLithiumZSulfurLtatteries[LFrontiershinhEnergyh
ResearchYL2020YLiYL 3.8 2

33 ₄ulberryZlikeLhollowLry−LmicrospheresLdecoratedLwithLuo−LnanoparticlesLasLefficientLpolysulfidesL
anchoringLforLLiZSLbatteries[LJournalhofhElectroanalyticalhChemistryYL2020YLihdYLbbedhf 4.1 2

32 ₉anoscaleLthermalLtransportLandLelasticLpropertiesLofLlithiatedLamorphousLSiLthinLfilms[LMaterialsh
Today:hProceedingsYL2020YLcfYLiiZkc 1.4 2

31 ThiolZmodifiedLactivatedLcarbonLmaterialLforLsensorLtechnology[LMaterialshToday:hProceedingsYL2017YL
eYLefkkZegac 1.4 2

30 sssessmentLofLaLShallowLWaterL₄odelLusingLaLLinearLTurbulenceL₄odelLforL−bstructionZ–nducedL
viscontinuousLxlows[LEurasianhChemicoyTechnologicalhJournalYL2015YLbeYLbff 0.8 2

29
vefectiveLZn−xrporousLcarbonLnanofiberLnetworkLinducingLdendriteZfreeLzincLplatingLasLzincL
metalLanodeLforLhighZperformanceLaqueousLrechargeableLZn]₉ae₄nk−biLbatteryLbasedLonLhybridL
electrolyte[LJournalhofhPowerhSourcesYL2022YLfbiYLcdahgb

8.9 2

28 ThreeZvimensionallyL−rderedL₄acroporousLZn−LxrameworkLasLvualZxunctionalLSulfurLzostLforL
zighZwfficiencyLLithiumZSulfurLtatteries[LNanomaterialsYL2020YLbaYL 5.4 2

27 xlowerZlikeL₉idScLhollowLmicrospheresLasLsuperiorLsulfurLhostsLforLlithiumZsulfurLbatteries[L
MicroporoushandhMesoporoushMaterialsYL2021YLdcgYLbbbdff 5.3 2

26 –nterfaceLmodificationLofL₉sS–u−₉ZtypeLLiZionLconductingLceramicLelectrolyteslLaLcriticalL
evaluation[LMaterialshAdvancesYL2022YLdYLdaffZdagk 3.3 2

25 SynthesisLandLuharacterizationLofLSiliconLtasedLsnodeL₄aterials[LMaterialshToday:hProceedingsYL
2017YLeYLefacZefbb 1.4 1

24 SynthesisLofLZn−]∕olypyrroleL₉anoringLuompositeLasLzighZ∕erformanceLsnodeL₄aterialsLforL
LithiumL–onLtatteries[LJournalhofhNanomaterialsYL2019YLcabkYLbZi 3.2 1

23
sllZ∕urposeLwlectrodeslLsllZ∕urposeLwlectrodeLvesignLofLxlexibleLuonductiveLScaffoldLtowardL
zighZ∕erformanceLLiâ��SLtatteriesLUsdv[Lxunct[L₄ater[Lbk]cacaV[LAdvancedhFunctionalhMaterialsYL2020YL
daYLcahabcd

15.6 1
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22 SuppressionLofLzincLdendriteLformationLonLanodeLofLZn]Lixe∕−eLaqueousLrechargeableLbatteriesL
usingLelectrodeposition[LMaterialshToday:hProceedingsYL2020YLcfYLkdZkg 1.4 1

21
SY₉TzwS–SL−xL₉s₉−STRUuTURwvLLi₄a[bf₄nb[if−eLU₄LoL₄nYLuoYLslYLs₉vLxeVL∕sRT–uLwSLtYL
S∕RsYL∕YR−LYS–SL–₉LsLxLU–v–ZwvLtwvLRwsuT−R[LChemicalhEngineeringhCommunicationsYL2008YL
bkfYLbckcZbdab

2.2 1

20 wffectLofLthicknessLandLreactionLmediaLonLpropertiesLofLZn−LthinLfilmsLbyLS–LsR[[LScientifichReportsYL
2022YLbcYLifb 4.9 1

19 SprayZ∕yrolysisL∕reparationLofLLieTif−bc]SiLuompositesLforLLithiumZ–onLtatteries[LEurasianh
ChemicoyTechnologicalhJournalYL2019YLgk 0.8 1

18 wvaluatingLSulfurZuompositeLuathodeL₄aterialLwithLLithiatedLyraphiteLsnodeLinLuoinLuellLandL
∕ouchLuellLuonfiguration[LFrontiershinhEnergyhResearchYL2020YLiYL 3.8 1

17 ∕s₄ZbasedLhydrogelLelectrolyteLforLhybridLrechargeableLaqueousLUZnLandLLiZionVLbattery[LMaterialsh
Today:hProceedingsYL2021YLekYLcekbZcekb 1.4 1

16 dvLintermetallicLanodesLforLLithiumZionLbatteries[LMaterialshToday:hProceedingsYL2018YLfYLccihhZcciib 1.4 1

15 RationalLdesignLofLaLcobaltLsulfideLnanoparticleZembeddedLflexibleLcarbonLnanofiberLmembraneL
electrocatalystLforLadvancedLlithiumZsulfurLbatteries[LNanotechnologyYL2021YLdcYL 3.4 1

14 wngineeringLzwitterionicLbarrierLbyLsquaraineZbasedLporousLorganicLframeworkLfiberLforLsuperiorL
lithiumZsulfurLbatteries[LElectrochimicahActaYL2021YLdkhYLbdkchg 6.7 1

13
vefectZrichLporousLtubularLgraphiticLcarbonLnitrideLwithLstrongLadsorptionLtowardsLlithiumL
polysulfidesLforLhighZperformanceLlithiumZsulfurLbatteries[LJournalhofhMaterialshSciencehandh
TechnologyYL2022YLbbfYLbeaZbeh

9.1 0

12 RevisitingLtheLcarbonLmesoporeLcontributionLtowardsLimprovedLperformanceLofLionicLliquidâ��basedL
wvLusLatLsubZzeroLtemperatures[LIonicsYb 2.7 0

11 ₉iuoSL₉anocrystalsLonL₉itrogenZvopedLuarbonL₉anotubesLasLzighZ∕erformanceLsnodeLforL
LithiumZ–onLtatteries[LNanoscalehResearchhLettersYL2021YLbgYLbaf 5 0

10 ∕romotingLpolysulfidesLredoxLconversionLbyLsulfurZdeficientLZnSbâ��xLhollowLpolyhedronsLforL
lithiumZsulfurLbatteries[LMaterialshandhDesignYL2021YLcbaYLbbaaga 8.1 0

9 spplicationLofLResponseLSurfaceL₄ethodologyLforL−ptimizationLofL₉anosizedLZincL−xideLSynthesisL
uonditionsLbyLwlectrospinningLTechnique[LNanomaterialsYL2022YLbcYLbhdd 5.4 0

8 sLnewLstepLinLtheLdevelopmentLofLZn]Lixe∕−eLaqueousLbattery[LMaterialshToday:hProceedingsYL2017YL
eYLeefcZeefh 1.4

7
SynthesisLandLwlectrochemicalL∕erformanceLofL∕olypyrroleZuoatedLSulfur]₄ultiZWalledLuarbonL
₉anotubeLuompositeLuathodeL₄aterialsLforLLithium]SulfurLtatteries[LMaterialshSciencehForumYL2016
YLiehYLddZdi

0.4

6 ∕reventionLofLReductionLinL₉asiconZTypeLSolidLwlectrolyteLtyLThinL∕olymerLuoating[LECShMeetingh
AbstractsYL2021YL₄scacbZacYLbcZbc 0

5
ThermalLstabilityLandLreductionLmechanismLofLLi₉ia[iuoa[b₄na[b−cLandLLi₉ia[fuoa[c₄na[d−cL
cathodeLmaterialsLstudiedLbyLaLTemperatureL∕rogrammedLReduction[LThermochimicahActaYL2021YL
hagYLbhkagk

2.9

(2021-2020)
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4 wffectLofLsdditionsLofL−rganicLSulfonatesLonLtheLuonductivityLofLLithiumLuonductingL∕olymerL
wlectrolytes[LElectrochemistryYL2001YLgkYLdbcZdbd 1.2

3 vevelopmentLofLaLnovelLgelZlikeLcompositeLpolymerLseparatorLforLdvLZn]Lixe∕−eLaqueousLhybridL
ionLbattery[LMaterialshToday:hProceedingsYL2018YLfYLccihbZccihg 1.4

2 sdvancedLtatteryL₄aterialsLResearchLatL₉azarbayevLUniversitylLReview[LEurasianh
ChemicoyTechnologicalhJournalYL2021YLcdYLbkk 0.8

1 SolidZStateL₉anobatteries[LACShSymposiumhSeriesYcabZcei 0.4
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