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n Paper IF Citations

87 ∕rapheneNoxideNasNaNpromisingNphotocatalystNforNzOiNtoNmethanolNconversioneNNanoscalecN2013cNlcNimido7.7 346

86 HighlyNefficientNvisibleNlightNphotocatalyticNreductionNofNzOiNtoNhydrocarbonNfuelsNbyN
zudnanoparticleNdecoratedNgrapheneNoxideeNNanofLetterscN2014cNhkcNmgpndhgj 11.5 254

85 HighNperformanceNofNlowNelectrocatalystsNloadingNonNzNTNdirectlyNgrownNonNcarbonNclothNforN–MFzeN
JournalfoffPowerfSourcescN2007cNhnhcNlldmi 8.9 119

84
VitalizingNfuelNcellsNwithNvitaminsqNpyrolyzedNvitaminNyhiNasNaNnondpreciousNcatalystNforNenhancedN
oxygenNreductionNreactionNofNpolymerNelectrolyteNfuelNcellseNEnergyfandfEnvironmentalfSciencecN2012
cNlcNljgldljhk

35.4 104

83 PyrolyzedNzobaltNzorroleNasNaNPotentialNNondPreciousNzatalystNforNFuelNzellseNAdvancedfFunctionalf
MaterialscN2012cNiicNjlggdjlgo 15.6 93

82 WaterdactivatedNgraphiteNfeltNasNaNhighdperformanceNelectrodeNforNvanadiumNredoxNflowNbatterieseN
JournalfoffPowerfSourcescN2017cNjkhcNingdinp 8.9 87

81 LowNmethanoldpermeableNpolyanilinefNafionNcompositeNmembraneNforNdirectNmethanolNfuelNcellseN
JournalfoffPowerfSourcescN2009cNhpgcNinpdiok 8.9 85

80  lectrocatalyticNactivityNofNNbddopedNhexagonalNWOjNnanowiredmodifiedNgraphiteNfeltNasNaNpositiveN
electrodeNforNvanadiumNredoxNflowNbatterieseNJournalfoffMaterialsfChemistryfAcN2016cNkcNhhknidhhkog 13 84

79 MultidporousNzojOkNnanoflakesNwNspongedlikeNfewdlayerNpartiallyNreducedNgrapheneNoxideNhybridsqN
towardsNhighlyNstableNasymmetricNsupercapacitorseNJournalfoffMaterialsfChemistryfAcN2017cNlcNhilmpdhilnn13 83

78 LabeldfreeNdualNsensingNofN–NxNmoleculesNusingN∕aNNnanowireseNAnalyticalfChemistrycN2009cNohcNjmdki 7.8 79

77 –eepNeutecticNsolventNpromotedNoneNstepNsustainableNconversionNofNfreshNseaweedNbiomassNtoN
functionalizedNgrapheneNasNaNpotentialNelectrocatalysteNGreenfChemistrycN2016cNhocNiohpdioim 10 69

76 zontrolledNplatinumNnanoparticlesNuniformlyNdispersedNonNnitrogenddopedNcarbonNnanotubesNforN
methanolNoxidationeNDiamondfandfRelatedfMaterialscN2008cNhncNljldlkh 3.5 68

75 FabricationNandNcharacterizationsNofNthinNfilmNmetallicNglassesqNxntibacterialNpropertyNandNdurabilityN
studyNforNmedicalNapplicationeNThinfSolidfFilmscN2014cNlmhcNhgidhgn 2.2 63

74
HighdenergyNasymmetricNsupercapacitorNbasedNonNpetaldshapedNMnOiNnanosheetNandNcarbonN
nanotubedembeddedNpolyacrylonitriledbasedNcarbonNnanofiberNworkingNatNi´ VNinNaqueousNneutralN
electrolyteeNJournalfoffPowerfSourcescN2014cNikpcNhdo

8.9 58

73
StanddupNstructureNofNgraphenedlikeNcarbonNnanowallsNonNzNTNdirectlyNgrownNonN
polyacrylonitriledbasedNcarbonNfiberNpaperNasNsupercapacitoreNDiamondfandfRelatedfMaterialscN2012cN
ilcNhnmdhnp

3.5 57

72 TaiOldNanoparticledModifiedN∕raphiteNFeltNxsNaNHighdPerformanceN lectrodeNforNaNVanadiumN
RedoxNFlowNyatteryeNACSfSustainablefChemistryfandfEngineeringcN2018cNmcNjghpdjgio 8.3 56

71 HighNmethanolNoxidationNactivityNofNelectrocatalystsNsupportedNbyNdirectlyNgrownN
nitrogendcontainingNcarbonNnanotubesNonNcarbonNclotheNElectrochimicafActacN2006cNlicNhmhidhmhn 6.7 56
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70 HighNefficiencyNofNzONiNdactivatedNgraphiteNfeltNasNelectrodeNforNvanadiumNredoxNflowNbatteryN
applicationeNJournalfoffPowerfSourcescN2017cNjmkcNhdo 8.9 54

69 HighdcapacitanceNKOHdactivatedNnitrogendcontainingNporousNcarbonNmaterialNfromNwasteNcoffeeN
groundsNinNsupercapacitoreNAdvancedfPowderfTechnologycN2016cNincNhjondhjpl 4.6 45

68  ffectNofNaNsulfurNandNnitrogenNdualddopedNFeâ��Nâ��SNelectrocatalystNforNtheNoxygenNreductionN
reactioneNJournalfoffMaterialsfChemistryfAcN2017cNlcNhpnpgdhpnpp 13 41

67 SynergisticNeffectsNofNaNTiNbiOnâ��reducedNgrapheneNoxideNnanocompositeNelectrocatalystNforN
highdperformanceNalldvanadiumNredoxNflowNbatterieseNJournalfoffMaterialsfChemistryfAcN2018cNmcNhjpgodhjphn13 40

66 ∕rapheneNoxidesNandNcarbonNnanotubesNembeddedNinNpolyacrylonitriledbasedNcarbonNnanofibersN
usedNasNelectrodesNforNsupercapacitoreNJournalfoffPhysicsfandfChemistryfoffSolidscN2015cNolcNmidmo 3.9 38

65 zobaltâ��ironWIIcIIIXNoxideNhybridNcatalysisNwithNenhancedNcatalyticNactivitiesNforNoxygenNreductionNinN
anionNexchangeNmembraneNfuelNcelleNJournalfoffPowerfSourcescN2015cNinncNhkndhlk 8.9 36

64 HydrogendTreatedN–efectdRichNWhoOkpNNanowiredModifiedN∕raphiteNFeltNasNHighdPerformanceN
 lectrodeNforNVanadiumNRedoxNFlowNyatteryeNACSfAppliedfEnergyfMaterialscN2019cNicNilkhdillh 6.1 32

63 ThreeddimensionalNannealedNWOjNnanowirefgrapheneNfoamNasNanNelectrocatalyticNmaterialNforNallN
vanadiumNredoxNflowNbatterieseNSustainablefEnergyfandfFuelscN2017cNhcNigphdihgg 5.8 32

62 ProbingNtheNactiveNsiteNinNsingledatomNoxygenNreductionNcatalystsNviaNoperandoNXdrayNandN
electrochemicalNspectroscopyeNNaturefCommunicationscN2020cNhhcNkijj 17.4 31

61 HighNperformanceNofNcatalystsNsupportedNbyNdirectlyNgrownNPTF dfreeNmicrodporousNzNTNlayerNinNaN
protonNexchangeNmembraneNfuelNcelleNJournalfoffMaterialsfChemistrycN2011cNihcNilhi 29

60 ∕rapheneNnanosheetâ��zNTNhybridNnanostructureNelectrodeNforNaNprotonNexchangeNmembraneNfuelN
celleNInternationalfJournalfoffHydrogenfEnergycN2012cNjncNhopopdhoppl 6.7 28

59 SynthesisNofNPdwPtNjNzofzNcoreâ��shellNstructureNasNcatalystNforNoxygenNreductionNreactionNinNprotonN
exchangeNmembraneNfuelNcelleNInternationalfJournalfoffHydrogenfEnergycN2017cNkicNhhnnhdhhnno 6.7 26

58 HighNefficiencyNofNbamboodlikeNcarbonNnanotubesNonNfunctionalizedNgraphiteNfeltNasNelectrodeNinN
vanadiumNredoxNflowNbatteryeNRSCfAdvancescN2016cNmcNhgigmodhgignl 3.7 25

57
HighlyNefficientNandNdurableNphosphineNreducedNironddopedNtungstenNoxidefreducedNgrapheneN
oxideNnanocompositesNforNtheNhydrogenNevolutionNreactioneNInternationalfJournalfoffHydrogenf
EnergycN2018cNkjcNmkohdmkpg

6.7 24

56 PreparationNofNnondpreciousNmetalNcatalystsNforNP MFzNcathodeNfromNpyrolyzedNvitaminNyhieN
InternationalfJournalfoffHydrogenfEnergycN2012cNjncNhjnlldhjnmi 6.7 24

55 HighdperformanceNpyrolyzedNironNcorroleNasNaNpotentialNnondpreciousNmetalNcatalystNforNP MFzseN
JournalfoffMaterialsfChemistryfAcN2013cNhcNhkmpi 13 23

54
HighNcatalyticNactivityNofNoxygendvacancydrichNtungstenNoxideNnanowiresNsupportedNbyN
nitrogenddopedNreducedNgrapheneNoxideNforNtheNhydrogenNevolutionNreactioneNJournalfoffMaterialsf
ChemistryfAcN2018cNmcNhpnmndhpnnk

13 23

53 WOjNnanomaterialsNsynthesizedNviaNaNsoldgelNmethodNandNcalcinationNforNuseNasNaNzONgasNsensoreN
FrontiersfoffChemicalfSciencefandfEngineeringcN2014cNocNhnpdhon 4.5 22

(2014-2017)
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52 TiNbiOnNnanoparticleddecoratedNgraphiteNfeltNasNaNhighdperformanceNelectrodeNforNvanadiumNredoxN
flowNbatterieseNAppliedfSurfacefSciencecN2018cNkmicNnjdog 6.7 21

51 PlatinumNnanoparticlesNembeddedNinNpyrolyzedNnitrogendcontainingNcobaltNcomplexesNforNhighN
methanoldtolerantNoxygenNreductionNactivityeNJournalfoffMaterialsfChemistrycN2010cNigcNnllh 20

50 IridiumddecoratedNpalladiumdplatinumNcoredshellNcatalystsNforNoxygenNreductionNreactionNinNprotonN
exchangeNmembraneNfuelNcelleNJournalfoffColloidfandfInterfacefSciencecN2014cNkincNphdn 9.3 19

49  ffectsNofNstructuresNofNpyrolyzedNcorrincNcorroleNandNporphyrinNonNoxygenNreductionNreactioneN
InternationalfJournalfoffHydrogenfEnergycN2014cNjpcNpjkdpkh 6.7 19

48
MicrowavedassistedNfacileNsynthesisNofNcobaltironNoxideNnanocompositesNforNoxygenNproductionN
usingNalkalineNanionNexchangeNmembraneNwaterNelectrolysiseNInternationalfJournalfoffHydrogenf
EnergycN2019cNkkcNhghnkdhghoh

6.7 17

47 xNhighNperformanceNpolybenzimidazoleâ��zNTNhybridNelectrodeNforNhighdtemperatureNprotonN
exchangeNmembraneNfuelNcellseNJournalfoffMaterialsfChemistryfAcN2014cNicNnghldnghp 13 17

46 HighlyNprotondselectiveNbiopolymerNlayerdcoatedNiondexchangeNmembraneNforNdirectNmethanolNfuelN
cellseNChemSusChemcN2012cNlcNjpidl 8.3 17

45 PyrolysisNofNmelaminedtreatedNvitaminNyhiNasNaNnondpreciousNmetalNcatalystNforNoxygenNreductionN
reactioneNRSCfAdvancescN2014cNkcNkigndkihh 3.7 16

44 FunctionalizingNyiomaterialsNtoNyeNanN fficientNProtond xchangeNMembraneNandNMethanolNyarrierN
forN–MFzseNACSfSustainablefChemistryfandfEngineeringcN2015cNjcNjgidjgo 8.3 16

43 OxygenNreducingNactivityNofNmethanoldtolerantNcatalystsNbyNhighdtemperatureNpyrolysiseNDiamondf
andfRelatedfMaterialscN2011cNigcNjiidjip 3.5 16

42  ffectNofNIronNPrecursorsNonNtheNStructureNandNOxygenNReductionNxctivityNofNIronâ��Nitrogenâ��zarbonN
zatalystseNElectrochimicafActacN2016cNihhcNpjjdpkg 6.7 15

41 SludgeNselectionNonNtheNperformanceNofNsedimentNmicrobialNfuelNcellseNInternationalfJournalfoff
EnergyfResearchcN2018cNkicNkilgdkill 4.5 13

40 HybridNPorousNzatalystsN–erivedNfromNMetalâ��OrganicNFrameworkNforNOxygenNReductionNReactionNinN
anNxnionN xchangeNMembraneNFuelNzelleNACSfSustainablefChemistryfandfEngineeringcN2019cNncNphkjdphli 8.3 12

39 zarbonNandNmetaldbasedNcatalystsNforNvanadiumNredoxNflowNbatteriesqNaNperspectiveNandNreviewNofN
recentNprogresseNSustainablefEnergyfandfFuelscN2021cNlcNhmmodhngn 5.8 12

38 PyrolysisNofNIronâ��VitaminNypNxsNaNPotentialNNonpreciousNMetalN lectrocatalystNforNOxygenN
ReductionNReactioneNACSfSustainablefChemistryfandfEngineeringcN2017cNlcNiopndipgl 8.3 11

37 xpplicationNofNinterfaceNmaterialNandNeffectsNofNoxygenNgradientNonNtheNperformanceNofN
singledchamberNsedimentNmicrobialNfuelNcellsNWSSMFzsXeNJournalfoffEnvironmentalfSciencescN2019cNnlcNhmjdhmo6.4 11

36 HighNstabilityNpyrolyzedNvitaminNyhiNasNaNnondpreciousNmetalNcatalystNofNoxygenNreductionNreactionN
inNmicrobialNfuelNcellseNRSCfAdvancescN2013cNjcNhljnl 3.7 10

35 –irectNcurrentNreactiveNcodsputterNdepositionNofNzrWNNfilmsNtoNenhanceNcuttingNtoolNperformanceeN
InternationalfJournalfoffRefractoryfMetalsfandfHardfMaterialscN2013cNjncNoidop 4.1 10
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34 ThreeddimensionalNbifurcationsNofNaNtwodphaseNRayleighâ��yenardNproblemNinNaNcylindereNInternationalf
JournalfoffHeatfandfMassfTransfercN2001cNkkcNhoijdhojm 4.9 10

33 OxygendVacancydRichNzubicNzeOiNNanowiresNasNzatalystsNforNVanadiumNRedoxNFlowNyatterieseNACSf
SustainablefChemistryfandfEngineeringcN2020cNocNhmnlndhmnml 8.3 10

32 NanostructuredNzementitefFerrousNSulfideN ncapsulatedNzarbonNwithNHeteroatomsNforNOxygenN
ReductionNinNxlkalineN nvironmenteNACSfSustainablefChemistryfandfEngineeringcN2019cNncNjholdjhpk 8.3 9

31
 ffectNofNpyrolysisNatmospheresNonNtheNmorphologyNofNpolymerdderivedNsiliconNoxynitrocarbideN
ceramicNfilmsNcoatedNaluminumNnitrideNsurfaceNandNtheNthermalNconductivityNofNsiliconeNrubberN
compositeseNAppliedfSurfacefSciencecN2014cNipicNjhpdjin

6.7 8

30 FabricationNandNcharacterizationNofNsilicondbasedNceramicfaluminumNnitrideNasNthermallyNconductiveN
hybridNfillerNinNsiliconeNrubberNcompositeeNMaterialsfChemistryfandfPhysicscN2014cNhkncNhhdhm 4.4 8

29 zathodoluminescenceNofNfluorineNdopedNamorphousNcarbonNnanoparticlesNdepositedNbyNaNfilteredN
cathodicNarcNplasmaNsystemeNCarboncN2006cNkkcNhgndhhi 10.4 8

28 SynergisticNeffectsNofNniobiumNoxideâ��niobiumNcarbideâ��reducedNgrapheneNoxideNmodifiedNelectrodeN
forNvanadiumNredoxNflowNbatteryeNJournalfoffPowerfSourcescN2020cNknjcNiiolpg 8.9 8

27 TreatmentNofNOilyNWastewaterNbyNtheNOptimizationNofNFeiOjNzalcinationNTemperaturesNinN
InnovativeNyiod lectrondFentonNMicrobialNFuelNzellseNEnergiescN2018cNhhcNlml 3.1 8

26
 nhancedNactivityNofNselenocyanatedcontainingNtransitionNmetalNchalcogenidesNsupportedNbyN
nitrogenddopedNcarbonNmaterialsNforNtheNoxygenNreductionNreactioneNCatalysisfSciencefandf
TechnologycN2019cNpcNjkimdjkjk

5.5 7

25 HighNoxygenNreductionNreactionNactivityNonNvariousNironNloadingNofNFedPxNIfzNcatalystNforNP MNfuelN
celleNIonicscN2020cNimcNohjdoii 2.7 7

24 TheNeffectNofNaddingNyiNonNtheNperformanceNofNaNnewlyNdevelopedNirondcopperNredoxNflowNbatteryeeN
RSCfAdvancescN2018cNocNoljndolkj 3.7 6

23 InnovativeNmultidprocessedNNddopedNcarbonNandNFejOkNcathodeNforNenhancedNbioelectrodFentonN
microbialNfuelNcellNperformanceeNInternationalfJournalfoffEnergyfResearchcN2019cNkjcNnlpk 4.5 6

22
SeleniumNvacancyNandNphosphorusddopingdinducedNphaseNtransitionNengineeringNofNcobaltN
diselenideNasNbidfunctionalNcatalystNforNwaterNelectrolysiseNInternationalfJournalfoffHydrogenfEnergycN
2019cNkkcNiolmmdiolnn

6.7 5

21
PulsedNelectrochemicalNdepositionNofNPtNNPsNonNpolybenzimidazoledzNTNhybridNelectrodeNforN
highdtemperatureNprotonNexchangeNmembraneNfuelNcellseNInternationalfJournalfoffHydrogenfEnergycN
2015cNkgcNhkjpodhkkgk

6.7 5

20
HighNstabilityNofNoxidationNofNmethanolNcatalyzedNbyNPtNsupportedNbyNoxygendincorporatedN
bamboodshapedNzNTsNgrownNdirectlyNonNcarbonNclotheNInternationalfJournalfoffHydrogenfEnergycN
2012cNjncNhgmmjdhgmng

6.7 5

19 NanoscaleNredoxNmappingNatNtheNMoSdliquidNinterfaceeNNaturefCommunicationscN2021cNhicNhjih 17.4 5

18 HighNperformanceNofNmetaldorganicNframeworkdderivedNcatalystNsupportedNbyNtelluriumNnanowireN
forNoxygenNreductionNreactioneNRenewablefEnergycN2020cNhlocNjikdjjh 8.1 4

17 PhotoreflectanceNandNsurfaceNphotovoltageNspectroscopyNcharacterisationNofNanN
In∕aPâ��In∕axsNâ��∕axsNNpNN–HyTNstructureeNIEEfProceedings:fOptoelectronicscN2003cNhlgcNpp 3

(2003-2001)
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16
OperandoNIdentificationNofNHydrangeadlikeNandNxmorphousNzobaltNOxyhydroxideNSupportedNbyN
ThindLayerNzopperNforNOxygenN volutionNReactioneNACSfSustainablefChemistryfandfEngineeringcN2021cN
pcNhijggdhijhg

8.3 3

15 MicrowavedassistedNpyrolysisNofNleavesNasNaNcatalystNforNtheNoxygenNreductionNreactioneeNRSCf
AdvancescN2020cNhgcNhhlkjdhhllg 3.7 2

14
OnNtheNReductionNofNOiNonNzathodeNSurfacesNofNzoâ��zorrinNandNzoâ��PorphyrinqNxNzomputationalNandN
 xperimentalNStudyNonNTheirNRelativeN fficienciesNinNHiOfHiOiNFormationeNJournalfoffPhysicalf
ChemistryfCcN2020cNhikcNkmlidkmlp

3.8 2

13  ffectNofNOxygenN∕radientNonNtheNOrganicN–egradationNandNPowerNPerformanceNofNSingleNSedimentN
MicrobialNFuelNzellseNEnergyfProcediacN2017cNhglcNmlkdmmh 2.3 2

12 MoOiâ��grapheneNnanocompositeNasNanNelectrocatalystNforNhighdperformanceNvanadiumNredoxNflowN
batteryeNJournalfoffEnergyfStoragecN2021cNkgcNhginpl 7.8 2

11 MetaldOrganicNFrameworksN–erivedNzatalystNforNHighdPerformanceNVanadiumNRedoxNFlowN
yatterieseNCatalystscN2021cNhhcNhhoo 4 2

10 zarbonNNanotubedSupportedNzatalystsNforNtheN–irectNMethanolNFuelNzelljhldjlk 1

9 TemperatureNdependenceNofNcurrentNgainNofNIn∕aPfIn∕axsNf∕axsNheterojunctionNbipolarN
transistorseNPhysicafStatusfSolidifAcN2004cNighcNihpgdihpj 1

8 SolarNtoNhydrocarbonNproductionNusingNmetaldfreeNwaterdsolubleNbulkNheterojunctionNofNconductingN
polymerNnanoparticleNandNgrapheneNoxideeNJournalfoffChemicalfPhysicscN2021cNhlkcNhmkngn 3.9 1

7 HighNxctivityNofNPlatinumdzobaltNSupportedNbyNNattodlikeNNd–opedNzarbonNSphereNasN–urableN
zatalystNforNOxygenNReductionNReactioneNEnergyfnamp;fFuelscN2021cNjlcNhlgnkdhlgoj 4.1 1

6 IslanddTypeNHybridNzatalystsNxppliedNforNxnionN xchangeNMembraneNWaterN lectrolysiseNCatalystscN
2022cNhicNhgi 4 0

5 Thicknessd–ependentNPhotocatalysisNofNUltradThinNMoSiNFilmNforNVisibledLightd–rivenNzOiN
ReductioneNCatalystscN2021cNhhcNhipl 4 0

4 SimpleNwayNofNmakingNfreedstandingNcathodeNelectrodesNforNflexibleNlithiumdionNbatterieseeNRSCf
AdvancescN2022cNhicNpikpdpill 3.7 0

3  ffectsNofNannealingNonNtheNhydrogenNconcentrationNandNtheNperformanceNofNIn∕aPfIn∕axsNf∕axsN
heterojunctionNbipolarNtransistorseNJournalfoffElectronicfMaterialscN2003cNjicNpkodplh 1.9

2
PtjNifzNandNPtjzofzNcathodesNasNelectrocatalystsNforNuseNinNoxygenNsensorsNandNprotonNexchangeN
membraneNfuelNcellseNZeitschriftfFurfNaturforschungfvfSectionfBfJournalfoffChemicalfSciencescN2020cN
nlcNhgipdhgjl

1

1 –evelopmentNofNaNLightweightNLTOfzuN lectrodeNasNaNFlexibleNxnodeN tchingNProcessNforN
LithiumdIonNyatterieseeNACSfOmegacN2022cNncNhgigldhgihh 3.9
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