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j Paper IF Citations

116 —xergyMassessmentMofMtopsoilMfertilitydMEcologicaloModellingbM2022bMkmkbMgfpofh 3 0

115 xssessingMUrbanMMetabolismMthroughMMSWMzarbonMFootprintMandMzonceptualizingM
MunicipalcíndustrialMSymbiosisâ��TheMzaseMofMZaragozaMzitybMSpaindMSustainabilitybM2021bMgibMghnhk 3.6 1

114 TheM—xergyMzostMTheoryMRevisiteddMEnergiesbM2021bMgkbMglpk 3.1 6

113 LookingMintoMtheMFutureM2021bMhfnchkh

112 —xergycyasedMxssessmentMofMPolymersMProductionMandMRecyclingqMxnMxpplicationMtoMtheMxutomotiveM
SectordMEnergiesbM2021bMgkbMimi 3.1 1

111 TheMMineralMVoracityMofMáumanMyeingsM2021bMgicih

110 TheMVThermodynamicWMValueMofMScarcityM2021bMmncggo

109 OnMtheMxvailabilityMofMResourcesMonM—arthM2021bMiicmm

108 MaterialMLimitsMofMtheM—nergyMTransitionM2021bMgkncgon

107 —pilogueqMForMaMNewMáumanismMthatMzaresMxboutMtheMFutureMofMtheMPlanetM2021bMhkichli 0

106 ResumenMyManˆ¡lisisMcrˆ›ticoMdelMinformeMespecialMdeMlaMxgenciaMínternacionalMdeMlaM—nergˆ›aqM—lMRolMdeM
losMmineralesMcrˆ›ticosMenMlaMtransiciˆ‡nMhaciaMenergˆ›asMlimpiasdMRevistaoDeoMetalurgiabM2021bMlnbMegpn 0.4

105 WhatMísMThisMyookMxboutvM2021bMgcgh

104 ThermodynamicMxssessmentMofMtheMLossMofMMineralMWealthM2021bMggpcgkm

103 TheMáiddenMzostMofMTechnologiesM2021bMgopchfl

102 RelativeMFreeM—nergyMFunctionMandMStructuralMTheoryMofMThermoeconomicsdMEnergiesbM2020bMgibMhfhk 3.1 1

101 xssessmentMofMstrategicMrawMmaterialsMinMtheMautomobileMsectordMResources,oConservationoando
RecyclingbM2020bMgmgbMgfkpmo 11.9 13

100 —xergyMxnalysisMofMaMyiocSystemqMSoilcPlantMínteractiondMEntropybM2020bMhibM 2.8 2
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99 TheMenergyMneededMtoMconcentrateMmineralsMfromMcommonMrocksqMTheMcaseMofMcopperMoredMEnergybM
2019bMgogbMkpkclfi 7.9 7

98 ProducingMmetalsMfromMcommonMrocksqMTheMcaseMofMgolddMResources,oConservationoandoRecyclingbM
2019bMgkobMhicil 11.9 7

97 xvoidedMenergyMcostMofMproducingMmineralsqMTheMcaseMofMironMoredMEnergyoReportsbM2019bMlbMimkcink 4.6 12

96 ThermodynamicMRarityMandMRecyclabilityMofMRawMMaterialsMinMtheM—nergyMTransitionqMTheMNeedMforManM
íncSpiralM—conomydMEntropybM2019bMhgbMoni 2.8 10

95 áowMcanMstrategicMmetalsMdriveMtheMeconomyvMTungstenMandMtinMproductionMinMSpainMduringMperiodsM
ofMwardMTheoExtractiveoIndustriesoandoSocietybM2019bMmbMocgk 3.2 11

94 –owncyclingMinMautomobileMrecyclingMprocessqMxMthermodynamicMassessmentdMResources,o
ConservationoandoRecyclingbM2018bMgimbMhkcih 11.9 28

93 UnfortunatelybMtheMamountMofMgoldMonMearthMisMnotMinfinitebMaMresponseMtoMWellmerMandMScholzM
VhfgnWdMResources,oConservationoandoRecyclingbM2018bMgiibMgllcglm 11.9 2

92 VehiclesMandMzriticalMRawMMaterialsqMxMSustainabilityMxssessmentMUsingMThermodynamicMRaritydM
JournaloofoIndustrialoEcologybM2018bMhhbMgfflcgfgl 7.2 25

91 ThermodynamicMxpproachMtoM—valuateMtheMzriticalityMofMRawMMaterialsMandMítsMxpplicationMthroughMaM
MaterialMFlowMxnalysisMinM—uropedMJournaloofoIndustrialoEcologybM2018bMhhbMoipcolh 7.2 21

90 TheMcostMofMmineralMdepletionMinMLatinMxmericaqMxnMexergoecologyMviewdMResourcesoPolicybM2018bMlpbMggncghk7.2 10

89 xssessingMtheMexergyMdegradationMofMtheMnaturalMcapitalqMFromMSzargutUsMupdatedMreferenceM
environmentMtoMtheMnewMthermoecologicalccostMmethodologydMEnergybM2018bMgmibMggkfcggkp 7.9 11

88 TowardMMaterialM—fficientMVehiclesqM—codesignMRecommendationsMyasedMonMMetalMSustainabilityM
xssessmentsdMSAEoInternationaloJournaloofoMaterialsoandoManufacturingbM2018bMggbMhgichho 1 7

87 ísMtheMfutureMdevelopmentMofMwindMenergyMcompromisedMbyMtheMavailabilityMofMrawMmaterialsvdM
JournaloofoPhysics:oConferenceoSeriesbM2018bMggfhbMfghfho 0.3 7

86 —xergoecologyMxssessmentMofMMineralM—xportsMfromMLatinMxmericaqMyeyondMaMTonnageMPerspectivedM
SustainabilitybM2018bMgfbMnhi 3.6 8

85 SankeyMandM×rassmannM–iagramsMforMMineralMTradeMinMtheM—UchodMGreenoEnergyoandoTechnologybM2018
bMgficggi 0.6 1

84 MaterialMbottlenecksMinMtheMfutureMdevelopmentMofMgreenMtechnologiesdMRenewableoandoSustainableo
EnergyoReviewsbM2018bMpibMgnochff 16.2 108

83 ×lobalMmaterialMrequirementsMforMtheMenergyMtransitiondMxnMexergyMflowManalysisMofMdecarbonisationM
pathwaysdMEnergybM2018bMglpbMggnlcggok 7.9 47

82 ThermodynamicMMethodsMtoM—valuateMResourcesdMGreenoEnergyoandoTechnologybM2017bMgigcgml 0.6 2

(2017-2019)
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81 TheoryMofM—xergyMzostMandMThermocecologicalMzostdMGreenoEnergyoandoTechnologybM2017bMgmnchfh 0.6 3

80
xssessingMmaximumMproductionMpeakMandMresourceMavailabilityMofMnoncfuelMmineralMresourcesqM
xnalyzingMtheMinfluenceMofMextractableMglobalMresourcesdMResources,oConservationoandoRecyclingbM
2017bMghlbMhfochgn

11.9 56

79 —xergyManalysisMofMaMzombinedMzoolingbMáeatingMandMPowerMsystemMintegratedMwithMwindMturbineM
andMcompressedMairMenergyMstorageMsystemdMEnergyoConversionoandoManagementbM2017bMgigbMmpcno 10.6 164

78 TheMThermodynamicMRarityMzonceptMforMtheM—valuationMofMMineralMResourcesdMGreenoEnergyoando
TechnologybM2017bMhfichih 0.6 1

77 MaterialMflowManalysisMforM—uropeqMxnMexergoecologicalMapproachdMEcologicaloIndicatorsbM2016bMmfbMmficmgf5.8 26

76
ThermodynamicManalysisMandMoptimizationMofMaMwasteMheatMrecoveryMsystemMforMprotonMexchangeM
membraneMfuelMcellMusingMtranscriticalMcarbonMdioxideMcycleMandMcoldMenergyMofMliquefiedMnaturalMgasdM
JournaloofoNaturaloGasoScienceoandoEngineeringbM2016bMikbMkhockio

4.6 64

75 –ecreasingMOreM×radesMinM×lobalMMetallicMMiningqMxMTheoreticalMíssueMorMaM×lobalMRealityvdMResourcesbM
2016bMlbMim 3.7 123

74 xnMexergoecologicalManalysisMofMtheMmineralMeconomyMinMSpaindMEnergybM2015bMoobMhco 7.9 11

73 ThermodynamicMRarityMandMtheMLossMofMMineralMWealthdMEnergiesbM2015bMobMohgcoim 3.1 14

72 zolombianMmineralMresourcesqMxnManalysisMfromMaMThermodynamicMSecondMLawMperspectivedM
ResourcesoPolicybM2015bMklbMhicho 7.2 13

71 —xergyMcostMallocationMofMbycproductsMinMtheMminingMandMmetallurgicalMindustrydMResources,o
ConservationoandoRecyclingbM2015bMgfhbMghocgkh 11.9 19

70 UsingMthermodynamicsMtoMimproveMtheMresourceMefficiencyMindicatorM×–Pe–MzdMResources,o
ConservationoandoRecyclingbM2015bMpkbMggfcggn 11.9 26

69 ThermoeconomicMxnalysisMofMyiodieselMProductionMfromMUsedMzookingMOilsdMSustainabilitybM2015bMnbMmihgcmiil3.6 13

68 ThermocecologicalMandMexergyMreplacementMcostsMofMnickelMprocessingdMEnergybM2014bMnhbMgficggk 7.9 8

67 áowMtoMaccountMforMmineralMdepletiondMTheMexergyMandMeconomicMmineralMbalanceMofMSpainMasMaMcaseM
studydMEcologicaloIndicatorsbM2014bMkmbMlkocllp 5.8 17

66 —xergyMaccountingMappliedMtoMmetallurgicalMsystemsqMTheMcaseMofMnickelMprocessingdMEnergybM2013bMmhbMinckl7.9 22

65 —xergoecologyMasMaMtoolMforMecologicalMmodellingdMTheMcaseMofMtheMUSMfoodMproductionMchaindM
EcologicaloModellingbM2013bMhllbMhgcho 3 10

64 MulticriteriaManalysisMforMtheMassessmentMofMenergyMinnovationsMinMtheMtransportMsectordMEnergybM2013
bMlnbMgmfcgmo 7.9 28
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63 TheMfossilMtraceMofMzOhMemissionsMinMmulticfuelMenergyMsystemsdMEnergybM2013bMlobMhimchkm 7.9 9

62 ThermoeconomicMtoolsMforMtheManalysisMofMecocindustrialMparksdMEnergybM2013bMmhbMmhcnh 7.9 37

61 FromM×raveMtoMzradledMJournaloofoIndustrialoEcologybM2013bMgnbMkiclh 7.2 27

60 —xergyMReplacementMzostMofMMineralMResourcesdMJournaloofoEnvironmentaloAccountingoando
ManagementbM2013bMgbMgkncglo 2 21

59 TheMthermodynamicMpropertiesMofMtheMupperMcontinentalMcrustqM—xergybM×ibbsMfreeMenergyMandM
enthalpydMEnergybM2012bMkgbMghgcghn 7.9 16

58 xssessmentMofMbiodieselMenergyMsustainabilityMusingMtheMexergyMreturnMonMinvestmentMconceptdM
EnergybM2012bMklbMknkckof 7.9 29

57 ThermoeconomicsMandMíndustrialMSymbiosisdM—ffectMofMbycproductMintegrationMinMcostMassessmentdM
EnergybM2012bMklbMkiclg 7.9 33

56 —xergyMofMcomminutionMandMtheMThanatiaM—arthUsMmodeldMEnergybM2012bMkkbMgfolcgfpi 7.9 20

55 xllocationMofMwasteMcostMinMthermoeconomicManalysisdMEnergybM2012bMklbMmikcmki 7.9 47

54 WhatMareMtheMcleanMreservesMofMfossilMfuelsvdMResources,oConservationoandoRecyclingbM2012bMmobMghmcgig 11.9 20

53 TheMhiddenMvalueMofMwaterMflowsqMtheMchemicalMexergyMofMriversM2012bMglbM 2

52 xssessmentMofM—nvironmentalMWaterMzostMThroughMPhysicalMáydronomicsdMWateroResourceso
ManagementbM2011bMhlbMhpigchpkp 3.7 2

51 ThermoeconomicMdiagnosisMforMimprovingMtheMoperationMofMenergyMintensiveMsystemsqMzomparisonM
ofMmethodsdMAppliedoEnergybM2011bMoobMmppcngg 10.7 19

50 xMpredictionMofMtheMexergyMlossMofMtheMworldUsMmineralMreservesMinMtheMhgstMcenturydMEnergybM2011bMimbMgokocgolk7.9 31

49 TheMcrepuscularMplanetdMxMmodelMforMtheMexhaustedMatmosphereMandMhydrospheredMEnergybM2011bMimbMinklcinli7.9 34

48 TheMcrepuscularMplanetdMxMmodelMforMtheMexhaustedMcontinentalMcrustdMEnergybM2011bMimbMmpkcnfn 7.9 42

47 xpplicationMofMThermoeconomicsMtoMíndustrialM—cologydMEntropybM2010bMghbMlpgcmgh 2.8 40

46 —xergoecologyqMxMthermodynamicMapproachMforMaccountingMtheM—arthUsMmineralMcapitaldMTheMcaseMofM
bauxiteâ��aluminiumMandMlimestoneâ��limeMchainsdMEnergybM2010bMilbMhhpchio 7.9 24

(2010-2013)
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45
—xergyManalysisMasMaMtoolMforMtheMintegrationMofMveryMcomplexMenergyMsystemsqMTheMcaseMofM
carbonationecalcinationMzOhMsystemsMinMexistingMcoalMpowerMplantsdMInternationaloJournaloofo
GreenhouseoGasoControlbM2010bMkbMmkncmlk

4.2 41

44 PhysicalMgeonomicsqMzombiningMtheMexergyMandMáubbertMpeakManalysisMforMpredictingMmineralM
resourcesMdepletiondMResources,oConservationoandoRecyclingbM2010bMlkbMgfnkcgfoi 11.9 57

43 —nergyMefficiencyMassessmentMandMimprovementMinMenergyMintensiveMsystemsMthroughM
thermoeconomicMdiagnosisMofMtheMoperationdMAppliedoEnergybM2010bMonbMgpopcgppl 10.7 24

42 —nvironmentalMcostsMofMaMriverMwatershedMwithinMtheM—uropeanMwaterMframeworkMdirectiveqMResultsM
fromMphysicalMhydronomicsdMEnergybM2010bMilbMgffocgfgm 7.9 11

41 ínventoryMofMtheMexergyMresourcesMonMearthMincludingMitsMmineralMcapitaldMEnergybM2010bMilbMpopcppl 7.9 33

40 áybridMFuelMímpactMReconciliationMMethodqMxnMintegralMtoolMforMthermoeconomicMdiagnosisdMEnergybM
2010bMilbMhfnpchfon 7.9 4

39 PhysicalMáydronomicsqMxpplicationMofMtheMexergyManalysisMtoMtheMassessmentMofMenvironmentalMcostsM
ofMwaterMbodiesdMTheMcaseMofMtheMinlandMbasinsMofMzataloniadMEnergybM2009bMikbMhgfgchgfn 7.9 15

38 —lectricityMconsumptionMandMzOhMcaptureMpotentialMinMSpaindMEnergybM2009bMikbMgikgcgilf 7.9 22

37 —xergyMandMtheMáubbertMPeakqMxssessmentMofMtheMScarcityMofMMineralsMonM—arthM2008bM 2

36 —volutionMofMtheMdecreaseMinMmineralMexergyMthroughoutMtheMhfthMcenturydMTheMcaseMofMcopperMinMtheM
USdMEnergybM2008bMiibMgfncggl 7.9 22

35 OxyccocgasificationMofMcoalMandMbiomassMinManMintegratedMgasificationMcombinedMcycleMVí×zzWMpowerM
plantdMEnergybM2006bMigbMgmkicgmll 7.9 100

34 FundamentalsMofM—xergyMzostMxccountingMandMThermoeconomicsdMPartMíqMTheorydMJournaloofoEnergyo
ResourcesoTechnology,oTransactionsoofotheoASMEbM2006bMghobMgco 2.6 56

33 —xergyMzostsMandMínefficiencyM–iagnosisMofMaM–ualcPurposeMPowerMandM–esalinationMPlantdMJournaloofo
EnergyoResourcesoTechnology,oTransactionsoofotheoASMEbM2006bMghobMgomcgpi 2.6 13

32 FundamentalsMofM—xergyMzostMxccountingMandMThermoeconomicsMPartMííqMxpplicationsdMJournaloofo
EnergyoResourcesoTechnology,oTransactionsoofotheoASMEbM2006bMghobMpcgl 2.6 18

31 xnamnesisMforMímprovingMThermoeconomicM–iagnosisqMTheMzaseMofMaMiˆ�ilfMMWMzoalcFiredMPowerM
PlantM2006bMgfn

30 —xergyMasManMíndicatorMforMResourcesMScarcityqMTheM—xergyMLossMofMxustralianMMineralMzapitalMâ��MxM
zaseMStudyM2006bMifg

29 —xergyMaccountingqMzapabilitiesMandMdrawbacksdMEnergybM2006bMigbMgmkcgof 7.9 65

28 ThermoeconomicManalysisMofMaMfuelMcellMhybridMpowerMsystemMfromMtheMfuelMcellMexperimentalMdatadM
EnergybM2006bMigbMgilocginf 7.9 10

Antonio Valero

6



27 ThermoeconomicM–iagnosisMofMaMPulverizedMzoalcFiredMSteamM×eneratorM2005bMkpg

26
ThermoeconomicM–iagnosisqMZoomingMStrategyMxppliedMtoMáighlyMzomplexM—nergyMSystemsdMPartMhqM
OnMtheMzhoiceMofMtheMProductiveMStructureZdMJournaloofoEnergyoResourcesoTechnology,oTransactionsoofo
theoASMEbM2005bMghnbMlfclo

2.6 8

25
ThermoeconomicM–iagnosisqMZoomingMStrategyMxppliedMtoMáighlyMzomplexM—nergyMSystemsdMPartMgqM
–etectionMandMLocalizationMofMxnomaliesZdMJournaloofoEnergyoResourcesoTechnology,oTransactionsoofo
theoASMEbM2005bMghnbMkhckp

2.6 16

24 —xergyM—valuationMofMtheMMineralMzapitalMonM—arthqMínfluenceMofMtheMReferenceM—nvironmentM2005bMhil 1

23 LifeMzycleMxssessmentMofMWaterMProductionMTechnologiesMcMPartMhqMReverseMOsmosisM–esalinationM
versusMtheM—broMRiverMWaterMTransferMVpMppWdMInternationaloJournaloofoLifeoCycleoAssessmentbM2005bMgfbMikmcilk4.6 64

22 LocalM—xergyMzostMTheoryM2004bMhhi 5

21 OnMtheMthermoeconomicMapproachMtoMtheMdiagnosisMofMenergyMsystemMmalfunctionsqMPartMgqMtheM
Tx–—USMproblemdMEnergybM2004bMhpbMgonlcgoon 7.9 51

20 OnMtheMthermoeconomicMapproachMtoMtheMdiagnosisMofMenergyMsystemMmalfunctionsPartMhdM
MalfunctionMdefinitionsMandMassessmentdMEnergybM2004bMhpbMgoopcgpfn 7.9 58

19 LifeccycleMassessmentMofMdesalinationMtechnologiesMintegratedMwithMenergyMproductionMsystemsdM
DesalinationbM2004bMgmnbMkklcklo 10.3 116

18 TheMeffectsMofMtheMcontrolMsystemMonMtheMthermoeconomicMdiagnosisMofMaMpowerMplantdMEnergybM2004bM
hpbMiigcilp 7.9 26

17 TheMeconomicMunsustainabilityMofMtheMSpanishMnationalMhydrologicalMplandMInternationaloJournaloofo
WateroResourcesoDevelopmentbM2003bMgpbMkincklo 3 17

16 SoftwareMforMtheManalysisMofMwaterMandMenergyMsystemsdMDesalinationbM2003bMglmbMimncino 10.3 16

15 íntegrationMofMReverseMOsmosisM–esalinationMWithMzoldcáeatcPowerMProductionMinMtheMTertiaryM
SectorM2003bM 2

14 StructuralMtheoryMandMthermoeconomicMdiagnosisdMEnergyoConversionoandoManagementbM2002bMkibMglficglgo10.6 85

13 StructuralMtheoryMandMthermoeconomicMdiagnosisdMEnergyoConversionoandoManagementbM2002bMkibMglgpcglil10.6 57

12 ThermoeconomicM–iagnosisqMZoomingMStrategyMxppliedMtoMáighlyMzomplexM—nergyMSystemsMâ��MPartM
hqMOnMtheMzhoiceMofMtheMProductiveMStructureM2002bMhgl 3

11 ThermoeconomicM–iagnosisqMZoomingMStrategyMxppliedMtoMáighlyMzomplexM—nergyMSystemsqMPartMgM
â��M–etectionMandMLocalizationMofMxnomaliesM2002bM 5

10 zombustionMandMheatMtransferMmonitoringMinMlargeMutilityMboilersdMInternationaloJournaloofoThermalo
SciencesbM2001bMkfbMkopckpm 4.1 20

(2001-2005)
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9 ThermoeconomicMoptimizationMofMaMdualcpurposeMpowerMandMdesalinationMplantdMDesalinationbM2001bM
gimbMgkncglo 10.3 62

8 áybridMdesaltingMsystemsMforMavoidingMwaterMshortageMinMSpaindMDesalinationbM2001bMgiobMihpciik 10.3 13

7 StructuralMtheoryMasMstandardMforMthermoeconomicsdMEnergyoConversionoandoManagementbM1999bMkfbMgmhncgmkp10.6 112

6 TowardsMaMunifiedMmeasureMofMrenewableMresourcesMavailabilityqMtheMexergyMmethodMappliedMtoMtheM
waterMofMaMriverdMEnergyoConversionoandoManagementbM1998bMipbMgpggcgpgn 10.6 27

5 xnMintroductionMofMthermoeconomicsM1997bMhfichii 4

4 TheMdissipationMtemperatureqMxMtoolMforMtheManalysisMofMmalfunctionsMinMthermomechanicalMsystemsdM
EnergyoConversionoandoManagementbM1997bMiobMgllncglmm 10.6 6

3 xshMfoulingMinMcoalcfiredMutilityMboilersdMMonitoringMandMoptimizationMofMoncloadMcleaningdMProgressoino
EnergyoandoCombustionoSciencebM1996bMhhbMgopchff 33.6 51

2 OnclineMmonitoringMofMpowercplantMperformancebMusingMexergeticMcostMtechniquesdMAppliedoThermalo
EngineeringbM1996bMgmbMpiicpko 5.8 23

1 z×xMMproblemqM–efinitionMandMconventionalMsolutiondMEnergybM1994bMgpbMhnpchom 7.9 252
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