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164 RecoveryMofMcopperYMtinMandMleadMfromMtheMspentMnitricMetchingMsolutionsMofMprintedMcircuitMboardMandM
regenerationMofMtheMetchingMsolutionaMHydrometallurgyYM2003YMkcYMefZem 4 88

163 SolventMextractionMofMneodymiumMionsMfromMhydrochloricMacidMsolutionMusingMPwlluMandMsaponifiedM
PwlluaMSeparationiandiPurificationiTechnologyYM2005YMgiYMkeZkl 8.3 70

162 SeparationMofMPtUIVVYMPdUIIVYMRhUIIIVMandMIrUIVVMfromMconcentratedMhydrochloricMacidMsolutionsMbyM
solventMextractionaMHydrometallurgyYM2016YMdigYMkdZkk 4 63

161 SolventMextractionMseparationMofMLaMfromMchlorideMsolutionMcontainingMPrMandMNdMwithMwyanexMekeaM
HydrometallurgyYM2012YMdedZdegYMkgZlc 4 57

160 uMreviewMonMtheMseparationMofMmolybdenumYMtungstenYMandMvanadiumMfromMleachMliquorsMofMdiverseM
resourcesMbyMsolventMextractionaMGeosystemiEngineeringYM2016YMdmYMegkZehm 1.2 54

159 SeparationMofMVanadiumMandMTungstenMfromMSodiumMMolybdateMSolutionMbyMSolventMyxtractionaM
Industrialiqamp;iEngineeringiChemistryiResearchYM2014YMhfYMliclZlidg 3.9 53

158 SolventMextractionMofMPrMandMNdMfromMchlorideMsolutionMbyMtheMmixturesMofMwyanexMekeMandMamineM
extractantsaMHydrometallurgyYM2014YMdhcYMidZik 4 49

157 RecentMadvancesMinMmetalMextractionMimprovementnMMixtureMsystemsMconsistingMofMionicMliquidMandM
molecularMextractantaMSeparationiandiPurificationiTechnologyYM2019YMedcYMemeZfcf 8.3 48

156
SeparationMofMplatinumUIVVMandMpalladiumUIIVMfromMconcentratedMhydrochloricMacidMsolutionsMbyM
mixturesMofMaminesMwithMneutralMextractantsaMJournaliofiIndustrialiandiEngineeringiChemistryYM2015YM
feYMeflZegh

6.3 47

155 RecoveryMofMvaluableMmetalsMandMregenerationMofMacidMfromMtheMleachingMsolutionMofMspentM°xSM
catalystsMbyMsolventMextractionaMHydrometallurgyYM2013YMdffYMdidZdik 4 46

154 uMreviewMonMtheMaqueousMchemistryMofMZrUIVVMandM°fUIVVMandMtheirMseparationMbyMsolventMextractionaM
JournaliofiIndustrialiandiEngineeringiChemistryYM2016YMfmYMdZm 6.3 41

153 SolventMextractionMofMvanadiumUVVMfromMsulfateMsolutionsMusingMLIXMifMandMPwMlluaMJournaliofi
IndustrialiandiEngineeringiChemistryYM2015YMfdYMddlZdef 6.3 37

152 ProcessMdevelopmentMforMtheMseparationMandMrecoveryMofMMoMandMwoMfromMchlorideMleachMliquorsMofM
petroleumMrefiningMcatalystMbyMsolventMextractionaMJournaliofiHazardousiMaterialsYM2012YMedfZedgYMdZi 12.8 37

151 RecoveryMofMmolybdenumMandMvanadiumMwithMhighMpurityMfromMsulfuricMacidMleachMsolutionMofMspentM
hydrodesulfurizationMcatalystsMbyMionMexchangeaMHydrometallurgyYM2014YMdgkZdglYMdgeZdgk 4 35

150 uMReviewMonMtheMSeparationMofMLithiumMIonMfromMLeachMLiquorsMofMPrimaryMandMSecondaryMResourcesM
byMSolventMyxtractionMwithMwommercialMyxtractantsaMProcessesYM2018YMiYMhh 2.9 34

149 SeparationMofMmolybdenumMandMvanadiumMfromMacidMsolutionsMbyMionMexchangeaMHydrometallurgyYM
2013YMdfiYMihZkc 4 34

148 SeparationMofMmolybdenumUVIVYMrheniumUVIIVYMtungstenUVIVYMandMvanadiumUVVMbyMsolventMextractionaM
HydrometallurgyYM2017YMdkdYMemlZfch 4 33
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147
xevelopmentMofMaMhydrometallurgicalMprocessMforMtheMrecoveryMofMcalciumMmolybdateMandMcobaltM
oxalateMpowdersMfromMspentMhydrodesulphurizationMU°xSVMcatalystaMJournaliofiCleaneriProductionYM
2015YMmcYMfllZfmi

10.3 33

146 SeparationMofMZrMfromM°fMinM°ydrochloricMucidMSolutionMUsingMumineZvasedMyxtractantsaMIndustriali
qamp;iEngineeringiChemistryiResearchYM2012YMhdYMmiheZmiic 3.9 30

145 SeparationMofMmolybdenumUVIVMandMtungstenUVIVMfromMsulfateMsolutionsMbyMsolventMextractionMwithM
LIXMifMandMPwMlluaMHydrometallurgyYM2015YMdhhYMhdZhh 4 29

144 SeparationMofMPdUIIVMandMPtUIVVMfromMhydrochloricMacidMsolutionsMbyMsolventMextractionMwithMwyanexM
fcdMandMLIXMifaMMineralsiEngineeringYM2018YMddhYMdfZec 4.9 29

143 SeparationMofMPtMfromMhydrochloricMacidMleachingMsolutionMofMspentMcatalystsMbyMsolventMextractionM
andMionMexchangeaMHydrometallurgyYM2011YMddcYMmdZml 4 28

142 SeparationMofMwoUIIVMandMNiUIIVMfromMchlorideMleachMsolutionMofMnickelMlateriteMoreMbyMsolventM
extractionMwithMwyanexMfcdaMInternationaliJournaliofiMineraliProcessingYM2017YMdiiYMghZhe 27

141
unalysisMofMtheMInteractionMbetweenMOrganophosphorusMucidMandMTertiaryMumineMyxtractantsMinMtheM
vinaryMMixturesMbyMzourierMTransformMInfraredMSpectroscopyMUzTZIRVaMSolventiExtractioniandiIoni
ExchangeYM2016YMfgYMkgZlh

2.5 26

140 SeparationMofMironMandMnickelMfromMaMspentMzewlfMetchingMsolutionMbyMsolventMextractionaM
HydrometallurgyYM2005YMlcYMdifZdim 4 26

139 SolventMyxtractionMofMZirconiumMandM°afniumMfromM°ydrochloricMucidMSolutionsMUsingMucidicM
OrganophosphorusMyxtractantsMandMTheirMMixturesMwithMTOPOaMMaterialsiTransactionsYM2013YMhgYMdgicZdgii1.3 25

138 IonicMyquilibriaMandMIonMyxchangeMofMMolybdenumUVIVMfromMStrongMucidMSolutionaMBulletiniofithei
KoreaniChemicaliSocietyYM2011YMfeYMfilkZfimd 1.2 25

137 SolventMyxtractionMforMtheMSeparationMofMZrMandM°fMfromMuqueousMSolutionsaMSeparationiandi
PurificationiReviewsYM2015YMggYMdmmZedh 7.3 23

136 RecoveryMofMmetalsMfromMchlorideMleachMsolutionsMofManodeMslimesMbyMsolventMextractionaMPartMInM
RecoveryMofMgoldMwithMwyanexMekeaMHydrometallurgyYM2018YMdlcYMhlZig 4 23

135 SeparationMofMZrMandM°fMfromMsulfuricMacidMsolutionsMwithMamineZbasedMextractantsMbyMsolventM
extractionaMSeparationiandiPurificationiTechnologyYM2015YMdgeYMlfZlm 8.3 23

134 SolventMyxtractionMyquilibriaMofMzewlfMfromM°ydrochloricMucidMSolutionMwithMulamineffiaMMaterialsi
TransactionsYM2004YMghYMefigZefil 1.3 23

133 LeachingMofMgoldMandMsilverMfromManodeMslimeMwithMaMmixtureMofMhydrochloricMacidMandMoxidizingM
agentsaMGeosystemiEngineeringYM2017YMecYMediZeef 1.2 22

132 SolventMextractionMofMPrMandMNdMfromMchlorideMsolutionsMusingMternaryMextractantMsystemMofMwyanexM
ekeYMulamineMffiMandMTvPaMJournaliofiIndustrialiandiEngineeringiChemistryYM2015YMfdYMkgZkm 6.3 22

131 SeparationMofMwoMandMNiMfromMaMchlorideMleachMsolutionsMofMlateriteMoreMbyMsolventMextractionMwithM
extractantMmixturesaMJournaliofiIndustrialiandiEngineeringiChemistryYM2015YMelYMfeeZfek 6.3 22

130
yxtractionMofMhydrochloricMacidMwithMbinaryMmixturesMofMtertiaryMamineMandMorganophosphorusMacidM
andManalysisMofMtheMinteractionMbetweenMtheMconstituentsMofMtheseMmixturesaMHydrometallurgyYM2015YM
dhhYMggZhc

4 22
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129 uMReviewMonMtheMRecoveryMofMTitaniumMxioxideMfromMIlmeniteMOresMbyMxirectMLeachingMTechnologiesaM
MineraliProcessingiandiExtractiveiMetallurgyiReviewYM2019YMgcYMefdZegk 3.1 21

128 RecoveryMofM°wlMfromMwhlorideMLeachMSolutionMofMSpentM°xSMwatalystMbyMSolventMyxtractionaM
ChemicaliandiProcessiEngineeringixiInzynieriaiChemicznaiIiProcesowaYM2013YMfgYMdhfZdif 21

127 SeparationMofM°fUIVVâ��ZrUIVVMinM°eSOgMsolutionsMusingMsolventMextractionMwithMxey°PuMorMwyanexMekeM
atMdifferentMreagentMandMmetalMionMconcentrationsaMHydrometallurgyYM2015YMdheYMlgZmc 4 20

126 OptimizationMofMThicknessMUniformityMinMylectrodepositionMontoMaMPatternedMSubstrateaMMaterialsi
TransactionsYM2004YMghYMfcchZfcdc 1.3 20

125
SeparationMofMgoldUIIIVMfromMhydrochloricMacidMsolutionMcontainingMplatinumUIVVMandMpalladiumUIIVMbyM
solventMextractionMwithMwyanexMekeMandMLIXMifaMJournaliofiIndustrialiandiEngineeringiChemistryYM2018
YMhmYMfelZffg

6.3 20

124
unMoverviewMofMmolecularMextractantsMinMroomMtemperatureMionicMliquidsMandMtaskMspecificMionicM
liquidsMforMtheMpartitioningMofMactinidesblanthanidesaMJournaliofiRadioanalyticaliandiNucleari
ChemistryYM2020YMfehYMdZfd

1.5 19

123 SeparationMofMzirconiumMandMhafniumMfromMnitricMacidMsolutionsMwithMLIXMifYMPwMlluMandMtheirM
mixtureMbyMsolventMextractionaMHydrometallurgyYM2014YMdhcYMdhfZdic 4 19

122 SeparationMofMNdMfromMmixedMchlorideMsolutionsMwithMPrMbyMextractionMwithMsaponifiedMPwMlluMandM
scrubbingaMJournaliofiIndustrialiandiEngineeringiChemistryYM2015YMedYMgfiZgge 6.3 18

121 xevelopmentMofMaMseparationMprocessMforMtheMselectiveMextractionMofMhafniumUIVVMoverMzirconiumUIVVM
fromMsulfuricMacidMsolutionsMbyMusingMxey°PuaMHydrometallurgyYM2016YMdicYMdeZdk 4 18

120 PotentialMconnectionsMbetweenMtheMinteractionMandMextractionMperformanceMofMmixedMextractantM
systemsnMuMshortMreviewaMJournaliofiMoleculariLiquidsYM2018YMeilYMiikZiki 6 18

119 SolventMextractionMequilibriumMandMmodelingMstudiesMofMmanganeseMfromMsulfateMsolutionsMbyMaM
mixtureMofMwyanexMfcdMandMTvPaMHydrometallurgyYM2014YMdggZdghYMdZi 4 17

118
SeparationMofMweMandMLaMfromMSyntheticMwhlorideMLeachMSolutionMofMMonaziteMSandMbyMPrecipitationM
andMSolventMyxtractionaMMetallurgicaliandiMaterialsiTransactionsiB:iProcessiMetallurgyiandiMaterialsi
ProcessingiScienceYM2014YMghYMeccmZecdk

2.5 17

117 RecoveryMofMPlatinumMfromMwhlorideMLeachingMSolutionMofMSpentMwatalystsMbyMSolventMyxtractionaM
MaterialsiTransactionsYM2013YMhgYMkgZlc 1.3 17

116 SolventMyxtractionMofMPtwlgMfromM°ydrochloricMucidMSolutionMwithMulamineffiaMMaterialsi
TransactionsYM2008YMgmYMelefZelel 1.3 17

115 SeparationMofMIrUIVVMandMRhUIIIVMfromMstrongMhydrochloricMacidMsolutionsMbyMsolventMextractionMwithM
aminesaMJournaliofiIndustrialiandiEngineeringiChemistryYM2016YMfiYMeghZehc 6.3 16

114 SeparationMofMZrMfromM°fMinMacidicMchlorideMsolutionsMbyMusingMTOPOMandMitsMmixtureMwithMotherM
extractantsaMJournaliofiRadioanalyticaliandiNucleariChemistryYM2013YMemlYMehmZeig 1.5 16

113
uMReviewMonM°ydrometallurgicalMProcessesMforMtheMRecoveryMofMValuableMMetalsMfromMSpentM
watalystsMandMLifeMwycleMunalysisMPerspectiveaMMineraliProcessingiandiExtractiveiMetallurgyiReviewYM
2021YMgeYMffhZfhg

3.1 16

112 SeparationMofMPtUIVVYMRhUIIIVMandMzeUIIIVMinMacidMchlorideMleachMsolutionsMofMglassMscrapsMbyMsolventM
extractionMwithMvariousMextractantsaMHydrometallurgyYM2018YMdkhYMefeZefm 4 16
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111 RecoveryMofMwoUIIVMandMNiUIIVMfromMchlorideMleachMsolutionMofMnickelMlateriteMoreMbyMsolventMextractionM
withMaMmixtureMofMwyanexMfcdMandMTvPaMJournaliofiMoleculariLiquidsYM2017YMegcYMfghZfhc 6 15

110
SelectiveMrecoveryMofMzeUIIIVYMPdUIIVYMPtUIVVYMRhUIIIVMandMweUIIIVMfromMsimulatedMleachMliquorsMofMspentM
automobileMcatalystMbyMsolventMextractionMandMcementationaMKoreaniJournaliofiChemicaliEngineeringYM
2016YMffYMeilgZeimc

2.8 15

109 RecoveryMofMmetalsMfromMchlorideMleachMsolutionsMofManodeMslimesMbyMsolventMextractionaMPartMIInM
RecoveryMofMsilverMandMcopperMwithMLIXMifMandMulamineMffiaMHydrometallurgyYM2018YMdlcYMgmZhk 4 15

108
SelectiveMextractionMofM°fUIVVMoverMZrUIVVMfromMaqueousM°eSOgMsolutionsMbyMsolventMextractionMwithM
acidicMorganophosphorousMbasedMextractantsaMJournaliofiChemicaliTechnologyiandiBiotechnologyYM
2014YMlmYMdkdeZdkdm

3.5 15

107 SeparationMofMZrMandM°fMfromMstrongMhydrochloricMacidMsolutionMbyMsolventMextractionMwithMTy°uaM
JournaliofiRadioanalyticaliandiNucleariChemistryYM2013YMemhYMdhfkZdhgf 1.5 15

106 SynergisticMsolventMextractionMofMmanganeseUIIVMwithMaMmixtureMofMwyanexMekeMandMwyanexMfcdMfromM
chlorideMsolutionsaMHydrometallurgyYM2013YMdgcYMlmZmg 4 15

105 SolventMyxtractionMyquilibriaMofMzewlfMwithMTvPaMMaterialsiTransactionsYM2004YMghYMdlhmZdlif 1.3 15

104 SeparationMofMMoUVIVYMVUVVYMNiUIIVYMulUIIIVMfromMsyntheticMhydrochloricMacidicMleachingMsolutionMofMspentM
catalystsMbyMsolventMextractionMwithMionicMliquidaMSeparationiandiPurificationiTechnologyYM2020YMegkYMddkcch8.3 15

103 uMReviewMonMSeparationMofM–alliumMandMIndiumMfromMLeachMLiquorsMbyMSolventMyxtractionMandMIonM
yxchangeaMMineraliProcessingiandiExtractiveiMetallurgyiReviewYM2019YMgcYMeklZemd 3.1 15

102 SolventMextractionMofMpraseodymiumUIIIVMfromMchlorideMsolutionsMbyMaMmixtureMofMwyanexMfcdMandMLIXM
ifaMJournaliofiIndustrialiandiEngineeringiChemistryYM2015YMeiYMeliZemc 6.3 14

101
SynthesisMofMsuccinimideMbasedMionicMliquidsMandMcomparisonMofMextractionMbehaviorMofMwoUIIVMandM
NiUIIVMwithMbiZfunctionalMionicMliquidsMsynthesizedMbyMuliquatffiMandMorganophosphorusMacidsaM
SeparationiandiPurificationiTechnologyYM2020YMeflYMddigmi

8.3 13

100 vallMMillingMTreatmentMofMvlackMxrossMforMSelectiveMxissolutionMofMuluminaMinMSodiumM°ydroxideM
LeachingaMProcessesYM2018YMiYMem 2.9 13

99 InfluenceMofMLimebLimestoneMudditionMonMtheMSOeMandMNOMzormationMduringMtheMwombustionMofM
wokeMPelletaMISIJiInternationalYM2004YMggYMgkcZgkh 1.7 13

98 whemicalMyquilibriaMinMaMMixedMSolutionMofMNickelMandMwobaltMwhlorideaMMaterialsiTransactionsYM2005YM
giYMhmZif 1.3 13

97 SeparationMofMcobaltMandMnickelMfromMchlorideMleachMsolutionMofMnickelMlateriteMoreMbyMsolventM
extractionaMGeosystemiEngineeringYM2016YMdmYMedgZeed 1.2 13

96 yffectMofMtheMdiluentsMonMtheMinteractionMbetweenMcomponentsMinMtheMbinaryMmixturesMofM
organophosphorusMacidMandMtertiaryMamineaMJournaliofiMoleculariLiquidsYM2016YMeecYMgdZgl 6 13

95 uMReviewMonMtheMRecoveryMofMNobleMMetalsMfromMunodeMSlimesaMMineraliProcessingiandiExtractivei
MetallurgyiReviewYM2020YMgdYMdfcZdgf 3.1 13

94 SeparationMofMRhUIIIVMfromMtheMMixedMwhlorideMSolutionsMwontainingMPtUIVVMandMPdUIIVMbyMyxtractionM
withMulamineffiaMBulletiniofitheiKoreaniChemicaliSocietyYM2010YMfdYMdmghZdmhc 1.2 12
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93 SeparationMofMPrMandMNdMfromMLaMinMchlorideMsolutionMbyMextractionMwithMaMmixtureMofMwyanexMekeMandM
ulamineMffiaMMetalsiandiMaterialsiInternationalYM2015YMedYMmggZmgm 2.4 11

92 whemicalMModelMofMtheMzewlfZ°wlZ°eOMSolutionsMatMehSdegowaMMaterialsiTransactionsYM2003YMggYMmhkZmid 1.3 11

91 yxtractionMvehaviorMofM°ydrogenMIonMbyManMIonicMLiquidMMixtureMofMuliquatMffiMandMwyanexMekeMinM
whlorideMSolutionaMJournaliofiKoreaniInstituteiofiMetalsiandiMaterialsYM2019YMhkYMdieZdim 1 11

90 uMReviewMonMtheMSeparationMofMNiobiumMandMTantalumMbyMSolventMyxtractionaMMineraliProcessingiandi
ExtractiveiMetallurgyiReviewYM2019YMgcYMeihZekk 3.1 11

89 RecoveryMofMgoldUIIIVMfromMtheMstrippingMsolutionMcontainingMpalladiumUIIVMbyMionMexchangeMandM
synthesisMofMgoldMparticlesaMJournaliofiIndustrialiandiEngineeringiChemistryYM2019YMimYMehhZeie 6.3 11

88 xevelopmentMofMaMhydrometallurgicalMprocessMforMtheMrecoveryMofMgoldMandMsilverMpowdersMfromM
anodeMslimeMcontainingMcopperYMnickelYMtinYMandMzincaMGoldiBulletinYM2019YMheYMimZkk 1.6 10

87 SolventMextractionMreactionMofMhafniumUIVVMfromMstrongMsulfuricMacidMsolutionsMwithMxey°PuMandMPwM
lluaMSeparationiScienceiandiTechnologyYM2016YMhdYMkhmZkii 2.5 10

86 SolventMyxtractionMofMTbUIIIVMfromM°ydrochloricMucidMSolutionMwithMwyanexMekeYMItsMMixtureMandMIonicM
LiquidaMJournaliofiKoreaniInstituteiofiMetalsiandiMaterialsYM2018YMhiYMlkcZlkk 1 10

85
woYMNiYMwuYMzeYMandMMnMIntegratedMRecoveryMProcessMviaMSulfuricMucidMLeachingMfromMSpentM
LithiumZionMvatteriesMSmeltedMReductionMMetallicMulloysaMMineraliProcessingiandiExtractivei
MetallurgyiReviewYdZdh

3.1 10

84 SeparationMofMrheniumUVIIVYMmolybdenumUVIVYMandMvanadiumUVVMfromMhydrochloricMacidMsolutionMbyM
solventMextractionMwithMTvPaMGeosystemiEngineeringYM2017YMecYMeegZefc 1.2 9

83 uMProcessMforMtheMSeparationMofMNobleMMetalsMfromM°wlMLiquorMwontainingM–oldUIIIVYMPalladiumUIIVYM
PlatinumUIVVYMRhodiumUIIIVYMandMIridiumUIVVMbyMSolventMyxtractionaMProcessesYM2019YMkYMegf 2.9 9

82 xeterminationMofMviscosityMandMdielectricMconstantMforMstudyingMtheMinteractionsMinMbinaryMmixturesM
ofMorganophosphorusMacidMandMtertiaryMamineaMJournaliofiMoleculariLiquidsYM2016YMeeeYMeffZefl 6 9

81
UseMofMtheMbromleyMequationMforMtheManalysisMofMionicMequilibriaMinMmixedMferricMandMferrousMchlorideM
solutionsMatMehM´°waMMetallurgicaliandiMaterialsiTransactionsiB:iProcessiMetallurgyiandiMaterialsi
ProcessingiScienceYM2006YMfkYMdkfZdkm

2.5 9

80 ystimationMofMThermodynamicMPropertiesMandMIonicMyquilibriaMofMwobaltMwhlorideMSolutionMatMemlMKaM
MaterialsiTransactionsYM2004YMghYMdfdkZdfed 1.3 9

79 ProductionMofM°ighZPurityMIndiumMandM–alliumMMetalsMbyMVacuumMRefiningaMMaterialsiTransactionsYM
2002YMgfYMfdmhZfdml 1.3 9

78 xevelopmentMofMaMhydrometallurgicalMprocessMforMtheMrecoveryMofMpureMaluminaMfromMblackMdrossM
andMsynthesisMofMmagnesiumMspinelaMJournaliofiMaterialsiResearchiandiTechnologyYM2020YMmYMehilZehkk 5.5 9

77 uMShortMReviewMofMtheMSeparationMofMIridiumMandMRhodiumMfromM°ydrochloricMucidMSolutionsMbyM
SolventMyxtractionaMJournaliofiSolutioniChemistryYM2018YMgkYMdfkfZdfmg 1.8 8

76 whemicalMequilibriaMinMferrousMchlorideMacidMsolutionaMMetalsiandiMaterialsiInternationalYM2004YMdcYMflkZfme2.4 8
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75 womparisonMofMindiumMpurificationMbetweenMvacuumMrefiningMandMelectrowinningaMJournaliofi
MaterialsiScienceYM2003YMflYMglgfZglgl 4.3 8

74
yffectMofM°wlMwoncentrationMonMtheMOxidationMofMLIXMifMandMtheMSubsequentMSeparationMofMPdUIIVYM
PtUIVVYMIrUIVVMandMRhUIIIVMbyMSolventMyxtractionaMJournaliofiKoreaniInstituteiofiMetalsiandiMaterialsYM
2016YMhgYMkilZkkg

1 8

73
womparisonMofMtheMyxtractionMandMStrippingMvehaviorMofMIronMUIIIVMfromMWeakMucidicMSolutionM
vetweenMIonicMLiquidsMandMwommercialMyxtractantsaMJournaliofiKoreaniInstituteiofiMetalsiandi
MaterialsYM2019YMhkYMklkZkmg

1 8

72 SeparationMofMwobaltYMNickelYMandMwopperMfromMSyntheticMMetallicMulloyMbyMSelectiveMxissolutionMwithM
ucidMSolutionsMwontainingMOxidizingMugentaMMineraliProcessingiandiExtractiveiMetallurgyiReviewYdZdf 3.1 8

71
RecoveryMofMpureMmolybdenumMandMvanadiumMcompoundsMfromMspentMpetroleumMcatalystsMbyM
treatmentMwithMionicMliquidMsolutionMinMtheMpresenceMofMoxidizingMagentaMSeparationiandiPurificationi
TechnologyYM2021YMehhYMddkkfg

8.3 8

70
SeparationMofMwoUIIVYMNiUIIVYMMnUIIVMandMLiUIVMfromMsyntheticMsulfuricMacidMleachingMsolutionMofMspentM
lithiumMionMbatteriesMbyMsolventMextractionaMJournaliofiChemicaliTechnologyiandiBiotechnologyYM2021YM
miYMdechZdedk

3.5 8

69 SolventMyxtractionMofMMnUIIVMfromMStrongM°ydrochloricMucidMSolutionsMbyMulamineffiaMMaterialsi
TransactionsYM2008YMgmYMeigeZeigk 1.3 7

68 unalysisMofMionicMequilibriaMandMelectrowinningMofMindiumMfromMchlorideMsolutionsaMScandinaviani
JournaliofiMetallurgyYM2004YMffYMekmZelh 7

67 ReviewMonMtheMwomparisonMofMtheMwhemicalMReactivityMofMwyanexMekeYMwyanexMfcdMandMwyanexMfceM
forMTheirMupplicationMtoMMetalMSeparationMfromMucidMMediaaMMetalsYM2020YMdcYMddch 2.3 7

66 RecoveryMofMwobaltYMNickelMandMwopperMwompoundsMfromMU°TMProcessedMSpentMLithiumZionM
vatteriesMbyM°ydrometallurgicalMProcessaMMineraliProcessingiandiExtractiveiMetallurgyiReviewYdZdf 3.1 7

65 uMReviewMonM–ermaniumMResourcesMandMitsMyxtractionMbyM°ydrometallurgicalMMethodaMMinerali
ProcessingiandiExtractiveiMetallurgyiReviewYM2021YMgeYMgciZgei 3.1 7

64 RecoveriesMofMRuUIIIVMandMwoUIIVMbyMSolventMyxtractionMandMIonMyxchangeMfromMTungstenM
warbideZwobaltMScrapMthroughMaM°wlMLeachingMSolutionaMMetalsYM2019YMmYMlhl 2.3 6

63 uMStudyMonMtheMSeparationMofMwoUIIVYMNiUIIVYMandMMgUIIVMbyMSolventMyxtractionMwithMwationicM
yxtractantsaMBulletiniofitheiKoreaniChemicaliSocietyYM2015YMfiYMeigiZeihc 1.2 6

62
RemovalMofMMoMandMzeMfromMtheMwobaltMwhlorideMSolutionMbyMIonMyxchangeMduringMtheMRecoveryM
ProcessMfromMSpentM°ydrodesulfurizationMwatalystsaMIndustrialiqamp;iEngineeringiChemistryiResearch
YM2013YMheYMdccelZdccfe

3.9 6

61 SelectiveMyxtractionMofMwuUIIVMfromMSulfuricMucidMLeachingMSolutionsMofMSpentMLithiumMIonMvatteriesM
UsingMwyanexMfcdaMJournaliofiKoreaniInstituteiofiMetalsiandiMaterialsYM2019YMhkYMhmiZice 1 6

60
SeparationMofMwoUIIVYMwuUIIVYMNiUIIVMandMMnUIIVMfromMsyntheticMhydrochloricMacidMleachingMsolutionMofM
spentMlithiumMionMbatteriesMbyMsolventMextractionaMPhysicochemicaliProblemsiofiMineraliProcessingYM
2020YMhiYMhmmZidc

1.3 6

59
RegenerationMofMaMbinaryMmixtureMofMwyanexMekeMandMulamineMffiMforMtheMsolventMextractionMofMrareM
earthsMelementsMbyMtreatmentMwithMsodiumMhydroxideMsolutionaMJournaliofiMoleculariLiquidsYM2016YM
edmYMgddZgdi

6 6

58 SolventMextractionMofMcobaltMandMnickelMfromMchlorideMsolutionMbyMmixturesMofMacidicM
organophosphorousMextractantsMandMaminesaMGeosystemiEngineeringYM2016YMdmYMeidZeih 1.2 6

(2016-2003)
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57 SynergisticMextractionMofMwoUIIVMoverMNiUIIVMfromMchlorideMsolutionsMbyMaMmixtureMofMwyanexMfcdMandM
LIXMifaMGeosystemiEngineeringYM2017YMecYMfddZfdk 1.2 5

56
upplicationMofMtheMdataMonMdielectricMconstantMandMviscosityMofMbinaryMmixturesMtoMtheMselectionMofM
synergisticMsolventMextractionZbinaryMmixturesMofMwyanexMandMtertiaryMamineMUTy°uVaMJournaliofi
MoleculariLiquidsYM2019YMelmYMddddde

6 5

55 unalysisMofMtheMinteractionMinMtheMmixtureMofMorganophosphorusMacidsMandMuliquatMffiMthroughMtheM
measurementMofMdielectricMconstantMandMviscosityaMJournaliofiMoleculariLiquidsYM2020YMfdhYMddfkfl 6 5

54
SeparationMofMulUIIIVYMMoUVIVYMNiUIIVYMandMVUVVMfromMmodelMhydrochloricMacidMleachMsolutionsMofMspentM
petroleumMcatalystMbyMsolventMextractionaMJournaliofiChemicaliTechnologyiandiBiotechnologyYM2020YM
mhYMelliZelmk

3.5 5

53 yxtractionMandMstrippingMofMinorganicMacidsMbyMTrisMeZethylhexylMumineaMJournaliofiKoreaniInstituteiofi
MetalsiandiMaterialsYM2014YMheYMkmmZlcf 1 5

52 LeachingMofMaMMixtureMofMPalladiumMandMZincMMetalMUsingM°ydrochloricMandMSulfuricMucidMSolutionsaM
JournaliofiKoreaniInstituteiofiMetalsiandiMaterialsYM2021YMhmYMgimZgkh 1 5

51 RecoveryMofMMolybdenumMandMVanadiumMfromMucidicMLeachingMSolutionMofMSpentMwatalystsMbyM
SolventMyxtractionaMJournaliofitheiKoreaniInstituteiofiResourcesiRecyclingYM2013YMeeYMfZdd 0.3 4

50 xistributionMofMZrUIVVMIonMSpeciesMinMuqueousMSolutionaMJournaliofitheiKoreaniInstituteiofiResourcesi
RecyclingYM2011YMecYMhiZie 0.3 4

49 SolventMyxtractionMofMZrUIVVMandM°fUIVVMfromMSulfuricMucidMSolutionsMbyMucidicMyxtractantsMandMTheirM
MixturesMwithMTvPaMJournaliofitheiKoreaniInstituteiofiResourcesiRecyclingYM2016YMehYMfZm 0.3 4

48 SolventMyxtractionMofMTiUIVVMfromM°ydrochloricMucidMLeachingMSolutionMofMIlmeniteaMMinerali
ProcessingiandiExtractiveiMetallurgyiReviewYM2021YMgeYMfdeZfec 3.1 4

47 SeparationMofMMolybdenumUVIVMandMTungstenUVIVMfromMSulfuricMucidMSolutionMbyMIonMyxchangeMwithM
TyVuMResinaMSeparationiScienceiandiTechnologyYM2015YMdhchekcmhghmccd 2.5 3

46 SeparationMofMiridiumUIVVMandMrhodiumUIIIVMfromMhydrochloricMacidMsolutionMbyMsolventMextractionMwithM
wyanexMmedaMGeosystemiEngineeringYM2018YMedYMedcZedi 1.2 3

45 yxtractionMandMstrippingMbehaviorMofMhydrochloricMacidMfromMaqueousMsolutionMbyMwyanexMmefbTy°uM
andMitsMmixturesaMGeosystemiEngineeringYM2019YMeeYMdemZdfk 1.2 3

44 SeparationMofMMoMfromMwhlorideMLeachMLiquorsMofMPetroleumMRefiningMwatalystsMbyMIonMyxchangeaM
MaterialsiTransactionsYM2013YMhgYMdkhcZdkhg 1.3 3

43 SolventMyxtractionMSeparationMofMMoMandMwoMfromMwhlorideMSolutionMwontainingMulaMMaterialsi
TransactionsYM2013YMhgYMidZih 1.3 3

42 SeparationMofMpalladiumMandMplatinumMmetalsMbyMselectiveMandMsimultaneousMleachingMandMextractionM
withMaqueousbnonZaqueousMsolutionsaMHydrometallurgyYM2022YMeclYMdchldg 4 3

41 ImprovementMofMuluminaMxissolutionMfromMtheMMechanicallyMuctivatedMxrossMUsingM
UltrasoundZussistedMLeachingaMJournaliofiKoreaniInstituteiofiMetalsiandiMaterialsYM2019YMhkYMdhgZdid 1 3

40 InteractionsMvetweenMIonicMLiquidMUuLiwYVMandMTvPMandMtheirMUseMinM°ydrometallurgyMforMyxtractingM
woUIIVMandMNiUIIVaMJournaliofiKoreaniInstituteiofiMetalsiandiMaterialsYM2020YMhlYMgefZgfe 1 3
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39 SeparationMofMMolybdenumMandMTungstenMfromMSulfuricMacidMSolutionMbyMSolventMyxtractionMwithM
ulamineMffiaMJournaliofitheiKoreaniInstituteiofiResourcesiRecyclingYM2016YMehYMdiZef 0.3 3

38 SynthesisMofMMagnesiumMuluminateMSpinelMPowderMfromMtheMPurifiedMSodiumM°ydroxideMLeachingM
SolutionMofMvlackMxrossaMProcessesYM2019YMkYMkgd 2.9 3

37 °ydrometallurgicalMTreatmentMofMylementalMSulfurMinMSpentMwatalystsMbyMuqueousMandMNonaqueousM
SolutionsMatMLowMTemperatureaMMineraliProcessingiandiExtractiveiMetallurgyiReviewYM2020YMgdYMedkZeei 3.1 3

36 PurificationMofMtheMSodiumM°ydroxideMLeachingMSolutionMofMvlackMxrossMbyMRemovalMofMSilicateUIVVM
withMPolyacrylamideMUPuMVaMMineraliProcessingiandiExtractiveiMetallurgyiReviewYM2021YMgeYMmZdi 3.1 3

35 SeparationMofMugUIVMbyMIonMyxchangeMandMwementationMfromMaMRaffinateMwontainingMugUIVYMNiUIIVMandM
ZnUIIVMandMTracesMofMwuUIIVMandMSnUIIVaMProcessesYM2018YMiYMdde 2.9 3

34
womparisonMofMseparationMbehaviorMofMIrUIVVMandMRhUIIIVMbetweenMtinUIIVMchlorideMandMascorbicMacidMasM
aMreducingMagentMinMtheMextractionMwithMwyanexMmedMandMwyanexMfcdaMSolventiExtractioniandiIoni
ExchangeYM2018YMfiYMekeZelh

2.5 3

33 LeachingMofMwobaltMandMNickelMfromMMetallicMMixturesMbyMInorganicMandMOrganicMucidMSolutionsM2021YM
fcYMhfZic 3

32 LeachingMofMSmeltingMReducedMMetallicMulloyMofMSpentMLithiumMIonMvatteriesMbyMtheMMixtureMofM
°ydrochloricMucidMandM°eOeM2021YMfcYMehZfd 3

31 TheMRemovalMofMSilicateUIVVMbyMudsorptionMontoM°ydrocalumiteMfromMtheMSodiumM°ydroxideM
LeachingMSolutionMofMvlackMxrossaMProcessesYM2019YMkYMide 2.9 2

30 SpeciationMofMaluminaMinMaqueousMsolutionMandMitsMinteractionMwithMsilicateMionaMGeosystemi
EngineeringYM2019YMeeYMefeZefl 1.2 2

29 SeparationMofM–alliumUIIIVMandMIndiumUIIIVMbyMSolventMyxtractionMwithMIonicMLiquidsMfromM°ydrochloricM
ucidMSolutionaMProcessesYM2020YMlYMdfgk 2.9 2

28 whemicalMModelMonMtheMSynergisticMSolventMyxtractionMofMManganeseUIIVMfromMwhlorideMSolutionsMbyM
aMMixtureMofMwyanexMekeMandMwyanexMfcdaMJournaliofiChemicaliqamp;iEngineeringiDataYM2013YMhlYMelldZelli2.8 2

27 MethodsMforMtheMsubstitutionMofMcommonMsaponificationMsystemsMforMtheMsolventMextractionMofMRyysaM
GeosystemiEngineeringYM2017YMecYMdddZddl 1.2 2

26 PredictionMofMhydrogenMionMactivityMinMtheMZnSOgâ��NaeSOgâ��°eSOgâ��NaO°â��°eOMsystemMatMehM´°waM
HydrometallurgyYM2003YMilYMdckZddg 4 2

25 SolventMyxtractionMofM–dMfromMwhlorideMSolutionMwithMPwlluaMMaterialsiTransactionsYM2005YMgiYMehmZeie 1.3 2

24 uMKineticMStudyMonMtheMzeZZnZPMwoatingsMbyMylectrodepositionaMMaterialsiTransactionsYM2001YMgeYMehikZehkd1.3 2

23 LeachingMofM–oldMandMSilverMfromMunodeMSlimeMwithMInorganicMReagentsaMJournaliofitheiKoreani
InstituteiofiResourcesiRecyclingYM2017YMeiYMfcZfi 0.3 2

22
SolventMyxtractionMSeparationMofMwoUIIVMandMNiUIIVMfromMWeakM°ydrochloricMucidMSolutionMwithMIonicM
LiquidsMSynthesizedMfromMOrganophosphorusMucidsaMJournaliofitheiKoreaniInstituteiofiResourcesi
RecyclingYM2020YMemYMhhZif

0.3 2

(2020-2016)

9



21
SolventMyxtractionMofMwoUIIVMandMwuUIIVMfromM°ydrochloricMucidMSolutionMofMSpentMLithiumZionM
vatteriesMwontainingMLiUIVYMMnUIIVYMandMNiUIIVaMJournaliofitheiKoreaniInstituteiofiResourcesiRecyclingYM
2020YMemYMkfZlc

0.3 2

20 SeparationMofMwoUIIVYMNiUIIVYMandMwuUIIVMfromMSulfuricMucidMSolutionMbyMSolventMyxtractionM2022YMfdYMedZel 2

19 uMStudyMonMOptimizationMofMNitricMucidMLeachingMandMRoastingMProcessMforMSelectiveMLithiumM
LeachingMofMSpentMvatreriesMwellMPowderM2021YMfcYMgfZhe 2

18 whemicalMmodelMforMtheMsolventMextractionMofM–dwlfMfromMaMchlorideMsolutionMwithMsaponifiedMPwlluaM
MetalsiandiMaterialsiInternationalYM2005YMddYMhchZhdd 2.4 1

17 SeparationMofMPlatinumUIVVMandMRhodiumUIIIVMfromMucidicMwhlorideMSolutionMbyMSolventMyxtractionM
withMTriMeZythylhexylMumineUTy°uVaMJournaliofitheiKoreaniInstituteiofiResourcesiRecyclingYM2013YMeeYMemZfg0.3 1

16 womparisonMofMyxtractionMubilityMbetweenMaMMixtureMofMulamineMffibuliquatMffiMandMxey°PuMandM
IonicMLiquidMuLiZxeMfromMWeakM°ydrochloricMucidMSolutionaMMetalsYM2020YMdcYMdikl 2.3 1

15 xissolutionMofMPalladiumMMetalMinMSolventMLeachingMSystemMwithMtheMPresenceMofMOxidizingMugentaM
MetalsYM2021YMddYMhkh 2.3 1

14 SeparationMofMcobaltYMnickelYMandMcopperMmetalMusingMtheMmixtureMofM°wlMinMethyleneMglycolMandM
uliquatMffiMinMkeroseneaMJournaliofiMaterialsiResearchiandiTechnologyYM2021YMdgYMefffZefgg 5.5 1

13 uMModifiedMProcessMforMtheMSeparationMofMzeUIIIVMandMwuUIIVMfromMtheMSulfuricMucidMLeachingMSolutionM
ofMMetallicMulloysMofMReductionMSmeltedMSpentMLithiumZionMvatteriesM2022YMfdYMdeZec 1

12 RecoveryMofMPureMNiUIIVMwompoundMbyMPrecipitationMfromM°ydrochloricMucidMSolutionMwontainingM
SiUIVVM2021YMfcYMfiZge 1

11 SeparationMofMPdUIIVMandMZnUIIVMfromMSulfuricMucidMSolutionMbyMwommercialMyxtractantsaMJournaliofi
KoreaniInstituteiofiMetalsiandiMaterialsYM2022YMicYMdfeZdgc 1 0

10
SeparationMofMTbUIIIVMandMxyUIIIVMfromMwhlorideMSolutionMbyMyxtractionMandMScrubbingMwithMIonicMLiquidM
PreparedMwithMwyanexMekeMandMuliquatMffiaMJournaliofiKoreaniInstituteiofiMetalsiandiMaterialsYM2019
YMhkYMgmmZhch

1 0

9 RecoveryMofMPureMPdUIIVMfromMSpentMylectroplatingMSolutionsMbyMSolventMyxtractionMwithMIonicMLiquidsM
fromMSulfuricMucidMLeachingMSolutionMofMwementedMPdaMMetalsYM2021YMddYMdfec 2.3 0

8
SeparationMofMPdUIIVMandMZnUIIVMbyMSolventMyxtractionMusingMwommercialMyxtractantsMfromM
°ydrochloricMucidMLeachingMSolutionMofMwementedMPdMfromMSpentMylectroplatingMSolutionsaMJournali
ofiKoreaniInstituteiofiMetalsiandiMaterialsYM2022YMicYMdllZdmk

1 0

7 yffectMofMTemperatureMonMyquilibriaMinMSyntheticMSulfuricMucidMLeachingMSolutionMofMZincMwalcineaM
MaterialsiTransactionsYM2004YMghYMdkglZdkhf 1.3

6 SeparationMofMLanthanumUIIIVMbyMSelectiveMPrecipitationMfromMSulfuricMucidMSolutionMwontainingM
IronUIIIVM2021YMfcYMfdZfl

5 TheMStatusMofMxomesticMandMInternationalMQualityMStandardsMforMRecycledMNickelMSulfateMandM
womparisonMofMylectroplatingMPerformanceMvetweenMReagentMandMRecycledMProductsM2021YMfcYMhhZie

4 womparisonMofMtheMwhemicalMReactivityMbetweenMSulfuricMandMMethanesulfonicMucidsMasMaMLeachingM
ugentM2021YMfcYMgdZgi

Man-Seung Lee
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3 uMStudyMonMtheMylectrolyticMProcessMforMPalladiumMSeparationMfromMRecoveredMwrudeMMetalMofM
ylectronicMWasteM2021YMfcYMkiZle

2 yffectMofMzluxMonMRecoveryMofMuluminumMxuringMMoltenMMetalMTreatmentMofMuluminumMwanMScrapaM
JournaliofitheiKoreaniInstituteiofiResourcesiRecyclingYM2020YMemYMkcZlc 0.3

1 SolventMyxtractionMofM°ydrochloricMucidMUsingMwommercialMyxtractantsMandMSynthesizedMIonicM
LiquidsaMJournaliofitheiKoreaniInstituteiofiResourcesiRecyclingYM2020YMemYMkmZlk 0.3
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