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207 |ithiumKbatteriesKandKcathodeKmaterialsYKChemicalhReviewsWK2004WK][cWKcaf]Xb[] 68.1 4725

206 —athwaysKforKpracticalKhighXenergyKlongXcyclingKlithiumKmetalKbatteriesYKNaturehEnergyWK2019WKcWK]g[X]ge 62.3 1202

205 |ithiumâ��oxygenKbatteriesiKbridgingKmechanisticKunderstandingKandKbatteryKperformanceYKEnergyh
andhEnvironmentalhScienceWK2013WKeWKfd[ 35.4 740

204 βltimateKlimitsKtoKintercalationKreactionsKforKlithiumKbatteriesYKChemicalhReviewsWK2014WK]]cWK]]c]cXcb 68.1 732

203 |ayeredKvanadiumKandKmolybdenumKoxidesiKbatteriesKandKelectrochromicsYKJournalhofhMaterialsh
ChemistryWK2009WK]hWKadae 688

202 ≤heK·oleKofK≤ernaryK—hasesKinKsathodeK·eactionsYKJournalhofhthehElectrochemicalhSocietyWK1976WK]abWKb]dXba[3.9 550

201 }aterialsKshallengesKvacingKulectricalKunergyK−torageYKMRShBulletinWK2008WKbbWKc]]Xc]h 3.2 528

200 xistoryWKuvolutionWKandKvutureK−tatusKofKunergyK−torageYKProceedingshofhthehIEEEWK2012WK][[WK]d]gX]dbc 14.3 505

199 xydrothermalKsynthesisKofKlithiumKironKphosphateKcathodesYKElectrochemistryhCommunicationsWK
2001WKbWKd[dXd[g 5.1 489

198 sonversionKreactionKmechanismsKinKlithiumKionKbatteriesiKstudyKofKtheKbinaryKmetalKfluorideK
electrodesYKJournalhofhthehAmericanhChemicalhSocietyWK2011WK]bbWK]ggagXbe 16.4 414

197 ·eactivityWKstabilityKandKelectrochemicalKbehaviorKofKlithiumKironKphosphatesYKElectrochemistryh
CommunicationsWK2002WKcWKabhXacc 5.1 318

196 †arrowingKtheKwapKbetweenK≤heoreticalKandK—racticalKsapacitiesKinK|iXyonK|ayeredK–xideKsathodeK
}aterialsYKAdvancedhEnergyhMaterialsWK2017WKfWK]e[aggg 21.8 315

195 xydrothermalK−ynthesisKofKεanadiumK–xidesYKChemistryhofhMaterialsWK1998WK][WKaeahXaec[ 9.6 306

194 xighXenergyKlithiumKmetalKpouchKcellsKwithKlimitedKanodeKswellingKandKlongKstableKcyclesYKNatureh
EnergyWK2019WKcWKdd]Xddh 62.3 283

193 }easurementKofK−odiumKyonK≤ransportKinKretaKqluminaKβsingK·eversibleK−olidKulectrodesYKJournalh
ofhChemicalhPhysicsWK1971WKdcWKc]cXc]e 3.9 277

192 −tructuralKchemistryKofKvanadiumKoxidesKwithKopenKframeworksYKActahCrystallographicahSectionhB:h
StructuralhScienceWK1999WKddWKeafXeeb 264

191 ≤heKhydrothermalKsynthesisKandKcharacterizationKofKolivinesKandKrelatedKcompoundsKforK
electrochemicalKapplicationsYKSolidhStatehIonicsWK2008WK]fgWK]efeX]ehb 3.3 256
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190 −omeKtransitionKmetalKSoxyTphosphatesKandKvanadiumKoxidesKforKlithiumKbatteriesYKJournalhofh
MaterialshChemistryWK2005WK]dWKbbea 256

189 sriticalK—arametersKforKuvaluatingKsoinKsellsKandK—ouchKsellsKofK·echargeableK|iX}etalKratteriesYK
JouleWK2019WKbWK][hcX]][d 27.8 219

188 ≤heKsynthesisWKcharacterizationKandKelectrochemicalKbehaviorKofKtheKlayeredK|i†i[Yc}n[Ycso[Ya–aK
compoundYKJournalhofhMaterialshChemistryWK2004WK]cWKa]c 211

187 βnderstandingKandKapplyingKcoulombicKefficiencyKinKlithiumKmetalKbatteriesYKNaturehEnergyWK2020WKdWKde]Xdeg62.3 201

186 }anganeseKεanadiumK–xideK†anotubesi´ K−ynthesisWKsharacterizationWKandKulectrochemistryYK
ChemistryhofhMaterialsWK2001WK]bWKcbgaXcbge 9.6 154

185 xydrothermalK−ynthesisKandKsharacterizationKofK{x}n–a´•yxa–YKChemistryhofhMaterialsWK1996WKgWK]afdX]ag[9.6 153

184 yntroductioniKbatteriesKandKfuelKcellsYKChemicalhReviewsWK2004WK][cWKcacbXc 68.1 151

183 uffectKofKqla–bKsoatingKonK−tabilizingK|i†i[Yc}n[Ycso[Ya–aKsathodesYKChemistryhofhMaterialsWK2015
WKafWKe]ceXe]dc 9.6 149

182 †ewKironSyyyTKphosphateKphasesiKcrystalKstructureKandKelectrochemicalKandKmagneticKpropertiesYK
InorganichChemistryWK2002WKc]WKdffgXge 5.1 142

181 nXrutyllithiumâ��qnKuffectiveWKweneralKsathodeK−creeningKqgentYKJournalhofhthehElectrochemicalh
SocietyWK1977WK]acWK]bgfX]bgg 3.9 133

180 xydrothermalKsynthesisKofKcathodeKmaterialsYKJournalhofhPowerhSourcesWK2007WK]fcWKccaXccg 8.9 129

179 †ovelK≤ungstenWK}olybdenumWKandKεanadiumK–xidesKsontainingK−urfactantKyonsYKChemistryhofh
MaterialsWK1996WKgWKa[heXa][] 9.6 117

178 sharacterizationKofKqmorphousKandKsrystallineK≤inâ��sobaltKqnodesYKElectrochemicalhandhSolidyStateh
LettersWK2007WK][WKqafc 114

177 yronKandK}anganeseK—yrophosphatesKasKsathodesKforK|ithiumXyonKratteriesYKChemistryhofhMaterialsWK
2011WKabWKahbXb[[ 9.6 110

176 ≤emperatureXdependentKpropertiesKofKve—–cKcathodeKmaterialsYKMaterialshResearchhBulletinWK2002WK
bfWK]achX]adf 5.1 109

175 ulectrospunKnanoXvanadiumKpentoxideKcathodeYKElectrochemistryhCommunicationsWK2009WK]]WKdaaXdad 5.1 107

174 |ayeredK|ix†iy}nyso]Xay–aKsathodesKforK|ithiumKyonKratteriesiKKβnderstandingK|ocalK−tructureKviaK
}agneticK—ropertiesYKChemistryhofhMaterialsWK2007WK]hWKcegaXcehb 9.6 106

173
−pinXtransferKpathwaysKinKparamagneticKlithiumKtransitionXmetalKphosphatesKfromKcombinedK
broadbandKisotropicKsolidXstateK}q−K†}·KspectroscopyKandKtv≤KcalculationsYKJournalhofhtheh
AmericanhChemicalhSocietyWK2012WK]bcWK]f]fgXgd
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172 −tructuralKandKelectrochemicalKbehaviorKofK|i}n[Yc†i[Ycso[Ya–aYKJournalhofhPowerhSourcesWK2007WK
]edWKd]fXdbc 8.9 100

171 ulectrospunK}anganeseK–xideK†anofibersKasKqnodesKforK|ithiumXyonKratteriesYKElectrochemicalhandh
SolidyStatehLettersWK2007WK][WKqcg 100

170 sanKεanadiumKreK−ubstitutedKintoK|ive—–coYKChemistryhofhMaterialsWK2011WKabWKcfbbXcfc[ 9.6 99

169 xydrothermalKsynthesisKofKtransitionKmetalKoxidesKunderKmildKconditionsYKCurrenthOpinionhinhSolidh
StatehandhMaterialshScienceWK1996WK]WKaafXaba 12 99

168 ≤heKhydrothermalKsynthesisKofKnewKoxideKmaterialsYKSolidhStatehIonicsWK1995WKfdWKadfXaeg 3.3 98

167 |ayeredK}ixedK≤ransitionK}etalK–xideKsathodesKwithK·educedKsobaltKsontentKforK|ithiumKyonK
ratteriesYKChemistryhofhMaterialsWK2008WKa[WKfcdcXfcec 9.6 96

166 ynorganicKnanomaterialsKforKbatteriesYKDaltonhTransactionsWK2008WKdcacXb] 4.3 90

165 †anotechnologyKforKenvironmentallyKsustainableKelectromobilityYKNaturehNanotechnologyWK2016WK]]WK][bhX][d]28.7 90

164 }echanismKofK·eductionKofKtheKvluorographiteKsathodeYKJournalhofhthehElectrochemicalhSocietyWK
1975WK]aaWKdaeXdaf 3.9 88

163 WhatK|imitsKtheKsapacityKofK|ayeredK–xideKsathodesKinK|ithiumKratteriesoYKACShEnergyhLettersWK2019
WKcWK]h[aX]h[e 20.1 85

162 —erformanceKofK|ive—–cKasKlithiumKbatteryKcathodeKandKcomparisonKwithKmanganeseKandKvanadiumK
oxidesYKJournalhofhPowerhSourcesWK2003WK]]hX]a]WKabhXace 8.9 84

161 ralancingKinterfacialKreactionsKtoKachieveKlongKcycleKlifeKinKhighXenergyKlithiumKmetalKbatteriesYK
NaturehEnergyWK2021WKeWKfabXfba 62.3 81

160 ˛µXε–—–[subKc]iKulectrochemicalK−ynthesisKandKunhancedKsathodeKrehaviorYKJournalhofhtheh
ElectrochemicalhSocietyWK2005WK]daWKqfa] 3.9 77

159 WhatKcanKweKlearnKaboutKbatteryKmaterialsKfromKtheirKmagneticKpropertiesoYKJournalhofhMaterialsh
ChemistryWK2011WKa]WKhged 76

158 ·ockX−altKwrowthXynducedKS[[bTKsrackingKinKaK|ayeredK—ositiveKulectrodeKforK|iXyonKratteriesYKACSh
EnergyhLettersWK2017WKaWKae[fXae]d 20.1 70

157 sanK}ultielectronKyntercalationK·eactionsKreKtheKrasisKofK†extKwenerationKratteriesoYKAccountshofh
ChemicalhResearchWK2018WKd]WKadgXaec 24.3 69

156 somparativeK−tudyKofKtheKsapacityKandK·ateKsapabilityKofK|i†iy}nyso]â��ay–aKSyKmK[YdWK[YcdWK[YcWK
[YbbTYKJournalhofhthehElectrochemicalhSocietyWK2011WK]dgWKqd]e 3.9 69

155 sathodicKrehaviorKofKqlkaliK}anganeseK–xidesKfromK—ermanganateYKJournalhofhthehElectrochemicalh
SocietyWK1997WK]ccWK|ecX|ef 3.9 69
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154 unergyKandKenvironmentalKaspectsKinKrecyclingKlithiumXionKbatteriesiKsonceptKofKratteryKydentityK
wlobalK—assportYKMaterialshTodayWK2020WKc]WKb[cXb]d 21.8 69

153  uantifyingKtheKsapacityKsontributionsKduringKqctivationKofK|ia}n–bYKACShEnergyhLettersWK2020WKdWKebcXec]20.1 68

152 uxtremelyKturableKxighX·ateKsapabilityKofKaK|i†i[Yc}n[Ycso[Ya–aKsathodeKunabledKwithK
−ingleXWalledKsarbonK†anotubesYKAdvancedhEnergyhMaterialsWK2011WK]WKdgXea 21.8 67

151 xydrothermalKsynthesisKofKsodiumKtungstatesYKChemistryhofhMaterialsWK1990WKaWKa]hXaa] 9.6 67

150 ≤hermalK−tabilityKandK·eactivityKofKsathodeK}aterialsKforK|iXyonKratteriesYKACShAppliedhMaterialsh
pamp;hInterfacesWK2016WKgWKf[]bXa] 9.5 66

149 −cienceKandKqpplicationsKofK}ixedKsonductorsKforK|ithiumKratteriesYKMRShBulletinWK2000WKadWKbhXce 3.2 62

148 |iX†bX–KsoatingZ−ubstitutionKunhancesKtheKulectrochemicalK—erformanceKofKtheK|i†i}nso–KS†}sK
g]]TKsathodeYKACShAppliedhMaterialshpamp;hInterfacesWK2019WK]]WKbcgghXbcghc 9.5 61

147 qnKorganicKcoprecipitationKrouteKtoKsynthesizeKhighKvoltageK|i†i[Yd}n]Yd–cYKACShAppliedhMaterialsh
pamp;hInterfacesWK2013WKdWK][aafXba 9.5 61

146 −ynthesisKofKnovelKcompoundsKwithKtheKpyrochloreKandKhexagonalKtungstenKbronzeKstructuresYK
JournalhofhSolidhStatehChemistryWK1992WKheWKb]Xcf 3.3 58

145 uvidenceKforKtecavanadateKslustersKinKtheK|amellarK−urfactantKyonK—haseYKChemistryhofhMaterialsWK
1997WKhWKecfXech 9.6 57

144 ≤hermodynamicsWK{ineticsKandK−tructuralKuvolutionKofK˛µX|iε–—–cKoverK}ultipleK|ithiumK
yntercalationYKChemistryhofhMaterialsWK2016WKagWK]fhcX]g[d 9.6 56

143 WhyK−ubstitutionKunhancesKtheK·eactivityKofK|ive—–cYKChemistryhofhMaterialsWK2013WKadWKgdXgh 9.6 56

142 −tabilityKandK·ateKsapabilityKofKqlK−ubstitutedK|ithiumX·ichKxighX}anganeseKsontentK–xideK
}aterialsKforK|iXyonKratteriesYKJournalhofhthehElectrochemicalhSocietyWK2011WK]dhWKq]]eXq]a[ 3.9 56

141 −tudyKofKtheKtransitionKmetalKorderingKinKlayeredK†aSxT†iSxZaT}nS]XxZaT–aKSaZbKâ�⁄KxKâ�⁄K]TKandK
consequencesKofK†aZ|iKexchangeYKInorganichChemistryWK2013WKdaWKgdc[Xd[ 5.1 54

140 –xygenKandKtransitionKmetalKinvolvementKinKtheKchargeKcompensationKmechanismKofK
|i†i]Zb}n]Zbso]Zb–aKcathodesYKJournalhofhMaterialshChemistryWK2012WKaaWK]hhhb 51

139 shallengesKandKtevelopmentKofK≤inXrasedKqnodeKwithKxighKεolumetricKsapacityKforK|iXyonK
ratteriesYKElectrochemicalhEnergyhReviewsWK2020WKbWKecbXedd 29.3 51

138 ynfluenceKofK}anganeseKsontentKonKtheK—erformanceKofK|i†i[Yhâ��y}nyso[Y]–aKS[YcdKâ�⁄KyKâ�⁄K[Ye[TKasKaK
sathodeK}aterialKforK|iXyonKratteriesâ� YKChemistryhofhMaterialsWK2010WKaaWK]]g[X]]gd 9.6 50

137 }anganeseKdioxidesKasKcathodesKforKlithiumKrechargeableKcellsiKtheKstabilityKchallengeYKSolidhStateh
IonicsWK2000WK]b]WK][hX]]d 3.3 50
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136 −tructureKofKxydratedK≤ungstenK—eroxidesK[W–aS–aTxa–]´•nxa–YKChemistryhofhMaterialsWK1998WK][WK]ggaX]ggg9.6 50

135 ulectrointercalationKinKtransitionXmetalKdisulphidesYKJournalhofhthehChemicalhSocietyhChemicalh
CommunicationsWK1974WKbag 50

134 ≤uningKtheKqctivityKofK–xygenKinK|i†isoql–KratteryKulectrodesYKACShAppliedhMaterialshpamp;h
InterfacesWK2016WKgWKaffeaXafff] 9.5 49

133 ≤heK−tructuralKandKulectrochemicalKympactKofK|iKandKveK−iteK−ubstitutionKinK|ive—–cYKChemistryhofh
MaterialsWK2013WKadWKaeh]Xaehh 9.6 48

132 −ynthesisWKsrystalK−tructureWKandKulectrochemicalKandK}agneticK−tudyKofK†ewKyronKSyyyTK
xydroxylX—hosphatesWKysostructuralKwithK|ipscombiteYKChemistryhofhMaterialsWK2005WK]fWK]]bhX]]cf 9.6 48

131 −tructureK−tabilizationKbyK}ixedKqnionsKinK–xyfluorideKsathodesKforKxighXunergyK|ithiumKratteriesYK
ACShNanoWK2015WKhWK][[feXgc 16.7 47

130 qtomicKynsightKintoKtheK|ayeredZ−pinelK—haseK≤ransformationKinKshargedK|i†i[Yg[so[Y]dql[Y[d–aK
sathodeK—articlesYKJournalhofhPhysicalhChemistryhCWK2017WK]a]WK]ca]X]cb[ 3.8 45

129 qK†ewKεanadiumKtioxideKsathodeYKJournalhofhthehElectrochemicalhSocietyWK1996WK]cbWK|]hbX|]hd 3.9 45

128 yntercalationKandKlatticeKexpansionKinKtitaniumKdisulfideYKJournalhofhChemicalhPhysicsWK1975WKeaWK]dggX]dgg3.9 45

127 ynsertionKelectrodesKasK−}q·≤KmaterialsiKtheKfirstKadKyearsKandKfutureKpromisesYKSolidhStatehIonicsWK
2000WK]bcWK]ehX]fg 3.3 44

126 |ayeredK–xideKsathodesKforK|iXyonKratteriesiK–xygenK|ossKandKεacancyKuvolutionYKChemistryhofh
MaterialsWK2019WKb]WKffh[Xffhg 9.6 43

125 εaperK—haseK—olymerizedK—ut–≤ZselluloseK—aperKsompositeKforKvlexibleK−olidX−tateK
−upercapacitorYKACShAppliedhEnergyhMaterialsWK2020WKbWK]ddhX]deg 6.1 41

124 ydentifyingKtheKchemicalKandKstructuralKirreversibilityKinK|i†i[Ygso[Y]dql[Y[d–aKâ��KaKmodelK
compoundKforKclassicalKlayeredKintercalationYKJournalhofhMaterialshChemistryhAWK2018WKeWKc]ghXc]hg 13 41

123 sopperKpyrazoleKdirectedKcrystallizationKofKdecavanadatesiKsynthesisKandKcharacterizationKofK
{suSpzT}c[{suSpzTb}aε][–ag]KandKSxpzTa[{suSpzTc}aε][–ag]´•axa–YKCrystEngCommWK2009WK]]WKeadXeb] 3.3 38

122 ulectrochemicalKrehaviorKofKtheKqmorphousK≤inâ��sobaltKqnodeYKElectrochemicalhandhSolidyStateh
LettersWK2010WK]bWKq]gc 37

121 unablingKmultiXelectronKreactionKofK˛µXε–—–KtoKreachKtheoreticalKcapacityKforKlithiumXionKbatteriesYK
ChemicalhCommunicationsWK2018WKdcWKfg[aXfg[d 5.8 36

120 −ynthesisKofKvanadiumKoxideKnanofibersKandKtubesKusingKpolylactideKfibersKasKtemplateYKMaterialsh
ResearchhBulletinWK2005WKc[WKbgbXbhb 5.1 36

119 vreeKunergyKofKvormationKofK−odiumK≤ungstenKrronzesWK†aKxKKW–KbYKJournalhofhthehElectrochemicalh
SocietyWK1975WK]aaWKf]bXf]c 3.9 36
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118 vormationKofKanKqntiXsoreâ��−hellK−tructureKinK|ayeredK–xideKsathodesKforK|iXyonKratteriesYKACSh
EnergyhLettersWK2017WKaWKadhgXae[e 20.1 35

117 ≤owardsKunderstandingKtheKrateKcapabilityKofKlayeredKtransitionKmetalKoxidesK|i†iy}nyso]â��ay–aYK
JournalhofhPowerhSourcesWK2014WKaegWK][eX]]a 8.9 35

116 somparisonKofKtheKpolymorphsKofKε–—–cKasKmultiXelectronKcathodesKforKrechargeableKalkaliXionK
batteriesYKJournalhofhMaterialshChemistryhAWK2017WKdWK]fca]X]fcb] 13 35

115 ulectrochemicalKrehaviorKofK†anostructuredKeXε–—–coverK≤woK·edoxK—lateausYKJournalhofhtheh
ElectrochemicalhSocietyWK2013WK]e[WKq]fffXq]fg[ 3.9 35

114 WhatKisKtheK·oleKofK†bKinK†ickelX·ichK|ayeredK–xideKsathodesKforK|ithiumXyonKratteriesoYKACSh
EnergyhLettersW]bffX]bga 20.1 34

113 qKhighXperformanceKoxygenKevolutionKcatalystKinKneutralXpxKforKsunlightXdrivenKs–KreductionYK
NaturehCommunicationsWK2019WK][WKc[g] 17.4 33

112 xydrothermalKsynthesisKofKelectrodeKmaterialsKpyrochloreKtungstenKtrioxideKfilmYKJournalhofhPowerh
SourcesWK1995WKdcWKce]Xcec 8.9 31

111 xydrothermalK−ynthesisKofKaK†ewK}olybdateKwithKaK|ayeredK−tructureWKS†}ecT}ocXYdeltaY–]aYK
ChemistryhofhMaterialsWK1994WKeWKbdfXbdh 9.6 30

110 srystalK−tructureWK—hysicalK—ropertiesWKandKulectrochemistryKofKsopperK−ubstitutedK|ive—–cK−ingleK
srystalsYKChemistryhofhMaterialsWK2012WKacWK]eeX]fb 9.6 29

109 ≤β†w−≤u†K–Xytu−Kq†tKr·–†Zu−iK−Y†≤xu−y−WKtyvvβ−y–†Kq†tK·uqs≤yεy≤YYKInternationalhJournalh
ofhModernhPhysicshBWK1993WK[fWKc]cdXc]ec 1.1 29

108 {ε–—–ciKqK†ewKxighKsapacityK}ultielectronK†aXyonKratteryKsathodeYKAdvancedhEnergyhMaterialsWK
2018WKgWK]g[[aa] 21.8 28

107 }gK−ubstitutionKslarifiesKtheK·eactionK}echanismKofK–livineK|ive—–cYKAdvancedhEnergyhMaterialsWK
2015WKdWK]c[]a[c 21.8 26

106 |ayeredK}olybdenumKS–xyT—yrophosphateKasKsathodeKforK|ithiumXyonKratteriesYKChemistryhofh
MaterialsWK2013WKadWKbd]bXbda] 9.6 26

105 |ayeredKcompoundsKandKintercalationKchemistryiKqnKexampleKofKchemistryKandKdiffusionKinKsolidsYK
JournalhofhChemicalhEducationWK1980WKdfWKdeh 2.4 26

104 ≤hermodynamicsKofKqntisiteKtefectsKinK|ayeredK†}sKsathodesiK−ystematicKynsightsKfromK
xighX—recisionK—owderKtiffractionKqnalysesYKChemistryhofhMaterialsWK2020WKbaWK][[aX][][ 9.6 26

103 woodK—racticesKforK·echargeableK|ithiumK}etalKratteriesYKJournalhofhthehElectrochemicalhSocietyWK
2019WK]eeWKqc]c]Xqc]ch 3.9 26

102
xowKrulkK−ensitiveKisKxardKXXrayK—hotoelectronK−pectroscopyiKqccountingKforKtheK
sathodeXulectrolyteKynterfaceKwhenKqddressingK–xygenK·edoxYKJournalhofhPhysicalhChemistryh
LettersWK2020WK]]WKa][eXa]]a

6.4 25

101 −ynthesisKandKelectrochemistryKofKaKvanadiumXpillaredKmanganeseKoxideYKElectrochemistryh
CommunicationsWK2000WKaWKccdXccf 5.1 25

(2000-2017)
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100 −ynthesisKandKcharacterizationKofKaKpipeXstructureKmanganeseKvanadiumKoxideKbyKhydrothermalK
reactionYKJournalhofhMaterialshChemistryWK1999WKhWKb]bfXb]c[ 24

99 xierarchicalKnickelKvalenceKgradientKstabilizesKhighXnickelKcontentKlayeredKcathodeKmaterialsYKNatureh
CommunicationsWK2021WK]aWKabd[ 17.4 24

98 ≤heKqnodeKshallengeKforK|ithiumXyonKratteriesiKqK}echanochemicallyK−ynthesizedK−nXveXsK
sompositeKqnodeK−urpassesKwraphiticKsarbonYKAdvancedhScienceWK2016WKbWK]d[[aah 13.6 23

97 |ithiumKslosoboranesKasKulectrolytesKinK−olidKsathodeK|ithiumKsellsYKJournalhofhthehElectrochemicalh
SocietyWK1980WK]afWK]edbX]edc 3.9 23

96 ulectrochemicalK—erformanceKofK†anosizedKtisorderedK|iε–—–YKACShOmegaWK2018WKbWKfb][Xfbab 3.9 22

95 qK˛†Xε–—–cZ˛µXε–—–cKcompositeK|iXionKbatteryKcathodeYKElectrochemistryhCommunicationsWK2014WKceWKefXf[ 5.1 22

94 ˛µXKandK˛†X|iε–—–iK—haseK≤ransformationKandKulectrochemistryYKACShAppliedhMaterialshpamp;h
InterfacesWK2017WKhWKagdbfXagdc] 9.5 21

93 ≤heKhydrothermalKsynthesisKofKtheKnewKmanganeseKandKvanadiumKoxidesWK†i}n–bxWK}qεb–fKandK
}q[Yfdεc–][´•[Yefxa–KS}qmsxb†xbTYKJournalhofhMaterialshChemistryWK1999WKhWKhbX][[ 21

92 †ewKyronK−ulfurKsathodesKforK†onaqueousK|ithiumKratteriesYKJournalhofhthehElectrochemicalhSocietyWK
1979WK]aeWKggfXgh] 3.9 21

91 −tructureKuvolutionKandK≤hermalK−tabilityKofKxighXunergyXKtensityK|iXyonKratteryKsathodeK|iaε–avYK
JournalhofhthehElectrochemicalhSocietyWK2017WK]ecWKq]ddaXq]ddg 3.9 20

90 βnderstandingKtheKstabilityKofK}n—–cYKJournalhofhMaterialshChemistryhAWK2014WKaWK]agaf 13 19

89 ≤inXyronKrasedK†anoX}aterialsKasKqnodesKforK|iXyonKratteriesYKJournalhofhthehElectrochemicalhSocietyWK
2011WK]dgWKq]chg 3.9 19

88 −ynthesisKandKcharacterizationKofKlayeredKandKscrolledKamineXtemplatedKvanadiumKoxidesYKJournalh
ofhMaterialshScienceWK2008WKcbWKcfcaXcfcg 4.3 19

87 †anocrystalKsonversionXqssistedKtesignKofK−nXveKqlloyKwithKaKsoreX−hellK−tructureKasK
xighX—erformanceKqnodesKforK|ithiumXyonKratteriesYKACShOmegaWK2019WKcWKcgggXcghd 3.9 17

86 |ib}oc—d–aciKqK≤woXulectronKsathodeKforK|ithiumXyonKratteriesKwithK≤hreeXtimensionalKtiffusionK
—athwaysYKChemistryhofhMaterialsWK2016WKagWKaaahXaabd 9.6 17

85 qKhighXperformanceKsolidXstateKsynthesizedK|iε–—–cKforKlithiumXionKbatteriesYKElectrochemistryh
CommunicationsWK2019WK][dWK][ech] 5.1 17

84 −tructureWKdefectsKandKthermalKstabilityKofKdelithiatedKolivineKphosphatesYKJournalhofhMaterialsh
ChemistryWK2012WKaaWKa[cga 17

83 βniformKsecondK|iKionKintercalationKinKsolidKstateKoX|iε–—–cYKAppliedhPhysicshLettersWK2016WK][hWK[dbh[c 3.4 17

MuStanleyuWhittingham

8



82 ·oleKofKdisorderKinKlimitingKtheKtrueKmultiXelectronKredoxKinK˛µX|iε–—–cYKJournalhofhMaterialsh
ChemistryhAWK2018WKeWKa[eehXa[eff 13 17

81 ·ationalKsynthesisKandKelectrochemicalKperformanceKofK|iε–—–cKpolymorphsYKJournalhofhMaterialsh
ChemistryhAWK2019WKfWKgcabXgcba 13 16

80
−ynthesisWKcrystalKstructuresKandKmagneticKpropertiesKofKorganicallyKtemplatedKnewKlayeredK
vanadatesiK[scxg†xa]εb–fWK[SsxbTa†xa]εb–fWK[sdx][†xa]εb–fKandK[saxd†xb]εb–fYKJournalh
ofhMaterialshChemistryWK2004WK]cWKahaa

16

79 }orphologyWKcompositionKandKelectrochemistryKofKaKnanoXporousKsiliconKversusKbulkKsiliconKanodeK
forKlithiumXionKbatteriesYKJournalhofhMaterialshScienceWK2017WKdaWKbef[Xbeff 4.3 15

78 yntrinsicKshallengesKtoKtheKulectrochemicalK·eversibilityKofKtheKxighKunergyKtensityKsopperSyyTK
vluorideKsathodeK}aterialYKACShAppliedhEnergyhMaterialsWK2019WKaWKdacbXdadb 6.1 15

77 xydrothermalKsynthesisKofKcopperKcoordinationKpolymersKbasedKonKmolybdatesiKshemistryKissuesYK
JournalhofhMolecularhStructureWK2006WKfheWK]fhX]ge 3.4 15

76 |ithiumKratteriesKandKsathodeK}aterialsYKChemInformWK2004WKbdWKno 14

75 WhatKxappensKtoK|i}n—–cKuponKshemicalKtelithiationoYKInorganichChemistryWK2016WKddWKcbbdXcb 5.1 14

74 vundamentalK|inkageKretweenK−tructureWKulectrochemicalK—ropertiesWKandKshemicalKsompositionsK
ofK|i†i}nso–KsathodeK}aterialsYKACShAppliedhMaterialshpamp;hInterfacesWK2021WK]bWKaeaaXaeah 9.5 14

73 ≤heKfirstKexampleKofKaKnovelKoneXdimensionalKcyclicKtetramericKmetavanadateiK[——hc]aεc–]]YK
CrystEngCommWK2002WKcWKe[] 3.3 13

72 uxtendingKtheKlimitsKofKpowderKdiffractionKanalysisiKtiffractionKparameterKspaceWKoccupancyK
defectsWKandKatomicKformKfactorsYKReviewhofhScientifichInstrumentsWK2018WKghWK[hb[[a 1.7 13

71 sontrolKofKtheKstructureKandKpropertiesKofKvanadiumKandKmanganeseKoxidesKthroughKtailoredKsoftK
synthesisYKSolidhStatehSciencesWK2001WKbWK]ab]X]abe 12

70 εanadylK—hosphatesKqxε–—–cKSqKmK|iWK†aWK{TKasK}ultielectronKsathodesKforKqlkaliXyonKratteriesYK
AdvancedhEnergyhMaterialsWK2020WK][WKa[[aebg 21.8 11

69 xydrothermalK−ynthesisKandKsharacterizationKofKqK−eriesKofK†ovelKZincKεanadiumK–xidesKasK
sathodeK}aterialsYKMaterialshResearchhSocietyhSymposiahProceedingsWK1997WKcheWKbef 10

68 somparisonKofKoneXWKtwoXWKandKthreeXdimensionalKironKphosphatesKcontainingKethylenediamineYK
JournalhofhSolidhStatehChemistryWK2003WK]fdWKebXf] 3.3 10

67 qK}ixedK·ateKsathodeKforK|ithiumKratteriesYKJournalhofhthehElectrochemicalhSocietyWK1981WK]agWKcgdXcge 3.9 10

66 –xygenK|ossKinK|ayeredK–xideKsathodesKforK|iXyonKratteriesiK}echanismsWKuffectsWKandK}itigationYYK
ChemicalhReviewsWK2022WK 68.1 10

65 —ushingKtheKlimitKofKbdKtransitionKmetalXbasedKlayeredKoxidesKthatKuseKbothKcationKandKanionKredoxK
forKenergyKstorageYKNaturehReviewshMaterialsW 73.3 10

(-2018)
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64 ·eactionK}echanismKofKtheK−nveKqnodeKinK|ithiumXyonKratteriesYKACShOmegaWK2019WKcWKaabcdXaabdd 3.9 9

63 uvolutionKofKlithiumKorderingKwithKSdeTXlithiationKinK˛†X|iε–—–ciKinsightsKthroughKsolidXstateK†}·K
andKfirstKprinciplesKtv≤KcalculationsYKJournalhofhMaterialshChemistryhAWK2020WKgWKddceXdddf 13 8

62 ≤woKnovelKopenXframeworkKzincKphosphatesiKSsxb†xbTZncS—–cTbKandKSsxb†xbTaZndS—–cTcYK
JournalhofhMaterialshChemistryWK2003WK]bWK]hbe 8

61 −olvothermalKsynthesisKandKcharacterizationKofKaKlayeredKpyridiniumKvanadateWKSsdxe†Tεb–fYK
JournalhofhMaterialshChemistryWK2003WK]bWK]cac 8

60 }ixedKsonductorsiK−ynthesisWK—ropertiesWKqpplicationsYKMRShBulletinWK1989WK]cWKb]Xbg 3.2 8

59 εalenceXtoXcoreKXXrayKemissionKspectroscopyKofKvanadiumKoxideKandKlithiatedKvanadylKphosphateK
materialsYKJournalhofhMaterialshChemistryhAWK2020WKgWK]ebbaX]ebcc 13 8

58 WhitherK}nK–xidationKinK}nX·ichKqlkaliXuxcessKsathodesoYKACShEnergyhLettersWK2021WKeWK][ddX][ec 20.1 7

57 −tructuralKshangesKinKaKxighXunergyKtensityKε–avKsathodeKuponKxeatingKandK|iKsyclingYKACSh
AppliedhEnergyhMaterialsWK2018WK]WKcd]cXcda] 6.1 7

56 †onstoichiometryKandKtefectsKinKxydrothermallyK−ynthesizedK˛µX|iε–—–cYKACShAppliedhEnergyh
MaterialsWK2019WKaWKcfhaXcg[[ 6.1 6

55 −ingleX—haseK|ithiationKandKtelithiationKofK−imferiteKsompoundsK|iS}gW}nWveT—–cYKChemistryhofh
MaterialsWK2014WKaeWKea[eXea]a 9.6 6

54 |owXtemperatureK−ynthesisK·outesKofKqlkaliXmetalK}olybdenumKrronzesYKChemistryhLettersWK1999WK
agWKg]]Xg]a 1.7 6

53 †iobiumK≤riselenideKinKaK|ithiumKtioxolaneKsellYKJournalhofhthehElectrochemicalhSocietyWK1981WK]agWKf[eXf[f3.9 6

52 sanKwreenerKsyreneK·eplaceK†}—KforKulectrodeK—reparationKofK†}sKg]]KsathodesoYKJournalhofhtheh
ElectrochemicalhSocietyWK2021WK]egWK[c[dbe 3.9 6

51 xydrothermalKsynthesisWKstructureKrefinementWKandKelectrochemicalKcharacterizationKofK|iasowe–cK
asKanKoxygenKevolutionKcatalystYKJournalhofhMaterialshChemistryhAWK2014WKaWK]gcagX]gcbc 13 5

50 ulectrochemicallyKsynthesizedKnanoporousKgoldKasKaKcathodeKmaterialKforK|iX–aKbatteriesYKJournalhofh
SolidhStatehElectrochemistryWK2017WKa]WKcebXceg 2.6 5

49 yonK≤ransportKinK−ingleKsrystalsKofKtheKslayX|ikeKqluminosilicateWKεermiculiteYKMaterialshResearchh
SocietyhSymposiahProceedingsWK1990WKa][WKbd] 5

48 −ystematicKuvaluationKofKsarbonKxostsKforKxighXunergyK·echargeableK|ithiumX}etalKratteriesYKACSh
EnergyhLettersW]dd[X]ddh 20.1 5

47 −olidK−tateKyonicsKXKtheKkeyKtoKtheKdiscoveryWKintroductionKandKdominationKofKlithiumKbatteriesKforK
portableKenergyKstorageYKSolidhStatehIonicsWK2018WKb]fWKe[Xeg 3.3 4
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46 †ewK}anganeseK–xidesKbyKxydrothermalK·eactionKofK—ermanganatesYKMaterialshResearchhSocietyh
SymposiahProceedingsWK1996WKcdbWKedb 4

45 qlK−ubstitutionKforK}nKduringKsoX—recipitationKroostsKtheKulectrochemicalK—erformanceKofK
|i†i[Yg}n[Y]so[Y]–aYKJournalhofhthehElectrochemicalhSocietyWK2021WK]egWK[d[dba 3.9 4

44 }agneticK−tudiesKofK|ayeredKsathodeK}aterialsKforK|ithiumKyonKratteriesYKMaterialshResearchhSocietyh
SymposiahProceedingsWK2006WKhfaWK] 3

43 qnodeKxostsKforK|ithiumKratteriesiK·evisitingK≤inKandKqluminumYKMaterialshResearchhSocietyh
SymposiahProceedingsWK2004WKgbdWK{eY]eY] 3

42 −ynthesisWKtiffusionKandKyonXuxchangeKinK–penK−tructureK−odiumK≤ungstatesKandKYrasuK
≤ungstatesYKMaterialshResearchhSocietyhSymposiahProceedingsWK1990WKa][WKcfb 3

41 −tructureWKsompositionWKandKulectrochemistryKofKshromiumX−ubstitutedK˛µX|iε–—–cYKACShAppliedh
EnergyhMaterialsWK2021WKcWK]ca]X]cb[ 6.1 3

40 sonditioningKtheK−urfaceKandKrulkKofKxighX†ickelKsathodesKwithKaK†bKsoatingiKqnKXXrayK−tudyYK
JournalhofhPhysicalhChemistryhLettersWK2021WK]aWKfh[gXfh]b 6.4 3

39 }icrowaveXassistedKsolvothermalKsynthesisKofK|iεy}]â��y–—–cKS}KmK}nWKsrWK≤iWKZrWK†bWK}oWKWTK
cathodeKmaterialsKforKlithiumXionKbatteriesYKJournalhofhMaterialshChemistryhAWK2021WKhWKehbbXehcc 13 3

38 ulectrochemicalKenergyKstorageiKbatteriesKandKcapacitorse[gXeab 2

37 −tructureKandK−tabilityKofK–livineK—haseKve—–cYKMaterialshResearchhSocietyhSymposiahProceedingsWK
2011WK]bbbWKb[b[] 2

36 −tructuralKandKulectrochemicalK—ropertiesKofK|i}n[Yc†i[Ycso[Ya–aYKMaterialshResearchhSocietyh
SymposiahProceedingsWK2004WKgbdWK{]]YbY] 2

35 −ynthesisKofK†ovelKεanadiumK–xideK†anotubesKandK†anofibersYKMaterialshResearchhSocietyh
SymposiahProceedingsWK2002WKfc[WK] 2

34 xydrothermalK−ynthesisKofKεanadiumK–xidesYKMaterialshResearchhSocietyhSymposiahProceedingsWK
1996WKcdbWK]bd 2

33 |owK≤emperatureK−ynthesisKofK|amellarK≤ransitionK}etalK–xidesKsontainingK−urfactantKyonsYK
MaterialshResearchhSocietyhSymposiahProceedingsWK1996WKcdfWKdbb 2

32 −olidXstateKionicsiK≤heKkeyKtoKtheKdiscoveryKandKdominationKofKlithiumKbatteriesiKsomeKlearningsK
fromK˛†XaluminaKandKtitaniumKdisulfideYKMRShBulletinWK2021WKceWK]egX]fb 3.2 2

31 βsingKynX−ituK}ethodsKtoKsharacterizeK—haseKshangesKinKshargedK|ithiumK†ickelKsobaltKqluminumK
–xideKsathodeK}aterialsYKMicroscopyhandhMicroanalysisWK2019WKadWKa[b[Xa[b] 0.5 1

30 ≤heKyntermediateK−tateKofKtheK|ayeredKXnK−pinelK—haseK≤ransformationKinK|i†i[Yg[so[Y]dql[Y[d–aK
sathodeYKMicroscopyhandhMicroanalysisWK2017WKabWKa[]cXa[]d 0.5 1

29 ynfluenceKofK|ithiumKsontentKonK—erformanceKofK|ayeredK|i]VzK[†i[Ycd}n[Ycdso[Y]]K]â��z–aKinK
|ithiumKyonKratteriesYKMaterialshResearchhSocietyhSymposiahProceedingsWK2006WKhfaWK] 1

(2006-1996)
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28 ≤heKxydrothermalK−ynthesisKofK|ithiumKyronK—hosphateYKMaterialshResearchhSocietyhSymposiah
ProceedingsWK2006WKhfaWK] 1

27 †anosizedKqmorphousK}aterialsKasKqnodesKforK|ithiumKratteriesYKMaterialshResearchhSocietyh
SymposiahProceedingsWK2006WKhfaWK] 1

26 —hosphoricKacidKimidazoliumKdihydrogenphosphateYKActahCrystallographicahSectionhE:hStructureh
ReportshOnlineWK2006WKeaWKoadgXoae[ 1

25 †ewKyronKSyyyTKxydroxylX—hosphateKwithK·odXpackingK−tructureKasKyntercalationK}aterialsYKMaterialsh
ResearchhSocietyhSymposiahProceedingsWK2002WKfdeWK] 1

24 −ynthesisKandKsharacterizationKofK†ewKyronKandKZincK—hosphateK}aterialsKwithK–penKvrameworkYK
MaterialshResearchhSocietyhSymposiahProceedingsWK2002WKfddWK] 1

23 ≤heK·elationshipKbetweenK−tructureKandKsellK—ropertiesKofKtheKsathodeKforK|ithiumKratterieschXee 1

22 ≤heKxydrothermalK−ynthesisKofK{z}n–aKinKtheK—resenceKofKsitricKqcidYKMaterialshResearchhSocietyh
SymposiahProceedingsWK1998WKdcgWK]ad 1

21 ≤heKstabilizationKofKlayeredK}anganeseK–xidesKforKuseKinK·echargeableK|ithiumKratteriesYKMaterialsh
ResearchhSocietyhSymposiahProceedingsWK1999WKdfdWKff 1

20 vluorophlogopiteKandK≤aenioliteiK−ynthesisKandK†anocompositeKvormationYKMaterialshResearchh
SocietyhSymposiahProceedingsWK1996WKcdfWKd[] 1

19 qnKulectrochemicalK−tudyKonK†xcε–—–ciKsanKyonXuxchangeKymproveK−ideK·eactionsoYKJournalhofhtheh
ElectrochemicalhSocietyWK2021WK]egWK[d[d]b 3.9 1

18 unhancedKxighX·ateK—erformanceKofK†anosizedK−ingleKsrystalK˛µXε–—–cKwithK†iobiumK−ubstitutionK
forK|ithiumXyonKratteriesYKJournalhofhthehElectrochemicalhSocietyWK2021WK]egWK[e[d]h 3.9 1

17 –perandoKXq−KtoKyllustrateKtheKymportanceKofKulectronicKsonductivityKinKεanadylK—hosphateK
−ystemsYKJournalhofhthehElectrochemicalhSocietyWK2021WK]egWK[d[d[a 3.9 0

16
ulectrochemicalK—erformanceKofK|ithiumXyonKxybridK−upercapacitorsKbasedKonKqctivatedKsarbonK
andK†anoplateletK|ic≤id–]aKynsertionKulectrodeK−ynthesizedKbyK†anoscissionK≤echniqueYKMaterialsh
ResearchhSocietyhSymposiahProceedingsWK2015WK]fc[WKad

15 ≤heKxydrothermalK−ynthesisKandKsharacterizationKofK†ewK–rganicallyK≤emplatedK|ayeredK
εanadiumK–xidesKbyK}ethylamineYKMaterialshResearchhSocietyhSymposiahProceedingsWK1997WKchfWK]fb

14 yronK—hosphatesKasKsathodesKofK|ithiumXyonKratteriesYKMaterialshResearchhSocietyhSymposiah
ProceedingsWK2006WKhfbWK]

13 ulectrospinningKofK−ingleXsrystalKεanadiumK–xideK†anorodsYKMaterialshResearchhSocietyhSymposiah
ProceedingsWK2006WKhggWK]

12 ≤ransitionK}etalK–xidesiK−toichiometryKandKxydrothermalK−ynthesisKforKyntercalationK·eactionsYK
ZeitschrifthFurhAnorganischehUndhAllgemeinehChemieWK2002WKeagWKa]bdXa]bd 1.3

11
εanadiumK–xideK†anofibersKandKεanadiumK–xideK—olyanilineK†anocompositeiK—reparationWK
sharacterizationKandKulectrochemicalKrehaviorYKMaterialshResearchhSocietyhSymposiahProceedingsWK
2003WKfggWKdd]
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10 †anocompositeKulectrodesKforKqdvancedK|ithiumKratteriesiK≤heK|ive—–cKsathodeYKMaterialsh
ResearchhSocietyhSymposiahProceedingsWK2001WKf[bWK]

9 ≤heK−ynthesesKandKsharacterizationKofK|ayeredK|i†i]XyXz}nysoz–aKsompoundsYKMaterialshResearchh
SocietyhSymposiahProceedingsWK2002WKfdeWK]

8 εanadiumK–xideKvrameworksK}odifiedKwithK≤ransitionK}etalsYKMaterialshResearchhSocietyhSymposiah
ProceedingsWK2000WKedgWK][f]

7 }anganeseKεanadiumK–xideKsompoundsKasKsathodesKforK|ithiumKratteriesYKMaterialshResearchh
SocietyhSymposiahProceedingsWK2000WKedgWKh]e]

6 εanadiumK–xideK†anotubesiKsharacterizationKandKulectrochemicalKrehaviorYKMaterialshResearchh
SocietyhSymposiahProceedingsWK2001WKf[bWK]

5 qK−tudyKofKtheK|i||ixεa–cKsellYKMaterialshResearchhSocietyhSymposiahProceedingsWK1998WKdcgWKabh

4 −ynthesisKandKsharacterizationKofK}anganeseKεanadiumK–xidesKasKsathodesKinK|ithiumKratteriesYK
MaterialshResearchhSocietyhSymposiahProceedingsWK1999WKdg]WKchf

3 }odifiedK−olXwelK−ynthesisKofKεanadiumK–xideK†anocompositesKsontainingK−urfactantKyonsYK
MaterialshResearchhSocietyhSymposiahProceedingsWK1999WKdg]WKbgf

2 xydrothermalK−ynthesisKofK†ovelKεanadiumK–xidesYKMaterialshResearchhSocietyhSymposiah
ProceedingsWK1996WKcdbWK]]d

1 −tructuralKtegradationsKinKtheKrulkKofKsathodeK—articlesKforK|iXionKratteriesYKMicroscopyhandh
MicroanalysisWK2018WKacWK]d[cX]d[d 0.5

ListuofuPublications

13


