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qydroπαnEnvolutionE†α₂≤tionSE2020QEWUWUQEWba]WXY 11

202 rntαrγ₂≤i₂lEαnπinααrinπEoγEXmEhollowEloSαWiultr₂thinEvoSαWE≤orαishαllEhαtαrostru≤turαEγorE
αγγi≤iαntEpqRunivαrs₂lEhydroπαnEαvolutionErα₂≤tionSEV 6
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200 nlα≤tro≤₂t₂lysisEkαyondEWUWUcEqowEtoETunαEthαEyrααxponαnti₂lEorαquαn≤yEo₂≤torSE 1
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monomαrEγorE−io≤omp₂ti−lαE₂ndE−iodαπr₂d₂−lαEpl₂sti≤sSE2021QEWXQEbVZYRbV[Y 0

188 p₂sE≤rossovαrErαπul₂tionE−yEporosityR≤ontrollαdEπl₂ssEshααtE₂≤hiαvαsEpurαEhydroπαnEprodu≤tionE−yE
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171 †uyEw₂nop₂rti≤lαsESupportαdEonEwQExElodopαdEyorousEqollowEl₂r−onEγorEnγγi≤iαntEqydroπαnE
xxid₂tionE†α₂≤tionSEWVUWVbX 2
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dioxidαSSE2022QEVXQEaUX 8
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αvolutionErα₂≤tionEonEno−lαEmαt₂lsSE2022QE 4
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xxid₂tionSEWVUXXX[ 5
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nlα≤tro≤hαmi≤₂lEyαrγorm₂n≤αEoγEqydroπαnExxid₂tionE†α₂≤tionSE2022QEVUQE

134 qiπhEpαrγorminπEpl₂tinumâ��≤oppαrE≤₂t₂lystEγorEsαlγâ��−rα₂thinπEpolymαrEαlα≤trolytαEmαm−r₂nαEγuαlE
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131 Spont₂nαousEoorm₂tαExxid₂tionEonEthαEWmESurγ₂≤αEvαt₂lEoluoridαErntαrγ₂≤αE†α≤onstru≤tαdEγromE
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128 yl₂tinumâ��†uthαniumESinπlαEjtomEjlloyE₂sE₂Ekiγun≤tion₂lEnlα≤tro≤₂t₂lystEtow₂rdEvαth₂nolE₂ndE
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124 s₂nusE−imαt₂lli≤Em₂tαri₂lsE₂sEαγγi≤iαntEαlα≤tro≤₂t₂lystsEγorEhydroπαnEoxid₂tionE₂ndEαvolutionE
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pqRunivαrs₂lEhydroπαnEαvolutionSE2022QEYYaQEVX][VV 1
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nlα≤tro≤₂t₂lyti≤EqydroπαnEnvolutionSE2022QEWQEVYZ]RVY]V 1

118 nlα≤troni≤Evodul₂tionEoγE†uEw₂noshααtE−yEdâ��dExr−it₂lElouplinπEγorEnnh₂n≤αdEqydroπαnExxid₂tionE
†α₂≤tionEinEjlk₂linαEnlα≤trolytαsSEWWUWYUY 1

117 kimαt₂lli≤Elo−₂ltâ��wi≤kαlEnlα≤trodαEv₂dαE−yE₂ESputtαrinπETα≤hniquαEγorEnlα≤tro≤₂t₂lyti≤EqydroπαnE
nvolutionE†α₂≤tioncEnγγα≤tEoγEwi≤kαlE†₂tiosSE 0

116 Tαrn₂ryEyt†uTαE₂lloyEn₂noγi−αrsE₂sE₂nEαγγi≤iαntE₂ndEdur₂−lαEαlα≤tro≤₂t₂lystEγorEhydroπαnEoxid₂tionE
rα₂≤tionEinE₂lk₂linαEmαdi₂SE 0

115 †uloEjlloysEjn≤horinπEonEqiαr₂r≤hi≤₂lExxidizαdElwTEjr≤hitα≤turαsEwithEkoostαdEl₂t₂lyti≤Ej≤tivityE
γorE–₂tαrESplittinπSE2022QEVYUa]Y 0

114 jEkinαti≤Edαs≤riptorEγorEthαEαlα≤trolytαEαγγα≤tEonEthαEoxyπαnErαdu≤tionEkinαti≤sEonEytMVVVNSE 3

113 “nγoldinπEαssαn≤αEoγEn₂nos≤iαn≤αEγorEimprovαdEw₂tαrEsplittinπEhydroπαnEπαnαr₂tionEinEthαEliπhtEoγE
nαwlyEαmαrπαntEn₂no≤₂t₂lystsSE2022QE 1

112 “ndαrst₂ndinπEoγExxyπαnE†αdoxEinExxyπαnEnvolutionE†α₂≤tionSEWVU]bZ[ 5

111 ThαEmα≤h₂nismEγorE₂≤αt₂tαEγorm₂tionEinEαlα≤tro≤hαmi≤₂lElxMWNErαdu≤tionEonElucEsαlα≤tivityEwithE
potαnti₂lQEpqQE₂ndEn₂nostru≤turinπSE 7
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110 mαsiπninπEqiπhRyαrγorm₂n≤αESαRmα≤or₂tαdEndπαsEoγEvoSαWEw₂nostripαsEγorEthαEqydroπαnE
xxid₂tionE†α₂≤tioncEnγγα≤tEoγETr₂nsitionEvαt₂lEmopinπSE2022QEVW[QEVX[V]RVX[Wa 1

109 lorαRshαllEn₂no≤₂t₂lystsEwithErαdu≤αdEpl₂tinumE≤ontαntEtow₂rdEmorαE≤ostRαγγα≤tivαEprotonE
αx≤h₂nπαEmαm−r₂nαEγuαlE≤αllsSE 1

108 ThαE†olαEoγEqydroxidαEkindinπEnnαrπyEinEjlk₂linαEqydroπαnExxid₂tionE†α₂≤tionEtinαti≤sEonE†ulrE
w₂noshααtEâ� SE 0

107 †α≤αntE₂dv₂n≤αsEinEtr₂nsitionEmαt₂lR−₂sαdEαlα≤tro≤₂t₂lystsEγorEsα₂w₂tαrEαlα≤trolysisSE 0

106 rmprovinπEjlk₂linαEqydroπαnExxid₂tionEj≤tivityEoγEy₂ll₂diumEthrouπhErntαr₂≤tionsEwithE
Tr₂nsitionRvαt₂lExxidαsSEVUabYRVUbUY 5

105 nlα≤trolytαEαnπinααrinπEγorEoxyπαnEαvolutionErα₂≤tionEovαrEnonRno−lαEmαt₂lEαlα≤trodαsE₂≤hiαvinπE
hiπhE≤urrαntEdαnsityEinEthαEprαsαn≤αEoγE≤hloridαEionSE 1

104 koostinπEnlα≤tro≤hαmi≤₂lElxWE†αdu≤tionEtoEvαth₂nαEvi₂ETuninπExxyπαnE”₂≤₂n≤yElon≤αntr₂tionE
₂ndESurγ₂≤αETαrmin₂tionEonE₂EloppαrTlαri₂El₂t₂lystSEVUb]XRVUbaX 1

103 yro−inπEthαEαγγα≤tEoγEmαt₂lRlαxWEintαr₂≤tionsEinE≤₂r−onEsupportαdEαlα≤tro≤₂t₂lystsEonE₂lk₂linαE
hydroπαnEoxid₂tionE₂ndEαvolutionErα₂≤tionsSE2022QEZYXQEVWVV[V 0

102 nlα≤tri≤RγiαldRrαinγor≤αdEqydropho−i≤El₂tioni≤ESiαvαEuowαrsEthαElon≤αntr₂tionEThrαsholdEoγE
–₂tαrRinRS₂ltEnlα≤trolytαsSEWWU]UYU 0

101 –h₂tElontrolsEj≤tivityETrαndsEoγEnlα≤tro≤₂t₂lyti≤EqydroπαnEnvolutionE†α₂≤tionhRj≤tiv₂tionEnnαrπyE
”αrsusEorαquαn≤yEo₂≤torSEVVZb]RVV[UZ 2

100 †αvisitαdEvα≤h₂nismsEγorEplu≤osαEnlα≤trooxid₂tionE₂tEyl₂tinumE₂ndEpoldEw₂nop₂rti≤lαsSE 1

99 ound₂mαnt₂lsEonEkinαti≤sEoγEhydroπαnErαdoxErα₂≤tionE₂tE₂Epoly≤ryst₂llinαEpl₂tinumEdiskEαlα≤trodαSE
2022QEbWWQEVV[]aa 0

98 rntαrγ₂≤i₂lE≤omponαntE≤ouplinπEαγγα≤tsEtow₂rdsEprα≤isαEhαtαrostru≤turαEdαsiπnEγorEαγγi≤iαntE
αlα≤tro≤₂t₂lyti≤Ew₂tαrEsplittinπSE2022QEVUXQEVU]]ZX 2

97 Tow₂rdEthαEγ₂stE₂ndEdur₂−lαE₂lk₂linαEhydroπαnEoxid₂tionErα₂≤tionEonEruthαniumSE 4

96 “ltr₂γinαEpl₂tinumRiridiumEdistortαdEn₂nowirαsE₂sEro−ustE≤₂t₂lystsEtow₂rdE−iγun≤tion₂lEhydroπαnE
≤₂t₂lysisSE2022QEVUQEVab]WRVab]] 0

95 mRpEor−it₂lEhy−ridiz₂tionEinE†hSnE≤₂t₂lystE−oostsEhydroπαnEoxid₂tionErα₂≤tionEundαrE₂lk₂linαE
αlα≤trolytαSE 1

94 †uEdopαdEloyEw₂noshααtsEγorEnγγi≤iαntEqydroπαnEnvolutionEinEvi≤ro−i₂lEnlα≤trolysisElαllsSE 0

93 “ndαrst₂ndinπEhydroπαnEoxid₂tionTαvolutionEαlα≤tro≤hαmi≤₂lEintαrγ₂≤αsEthrouπhEin´ situE†₂m₂nE
s≤₂ttαrinπE₂ndEinγr₂rαdE₂−sorptionEspα≤tros≤opiαsSE2023QE 0
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92 ThαE≤ontri−utionEoγEw₂tαrEmolα≤ulαsEtoEthαEhydroπαnEαvolutionErα₂≤tionSE2022QE[ZQEVaZYRVa[[ 0

91 “nvαilinπEhydroπαnEαvolutionEdαpαndαn≤αEonEtxqE≤on≤αntr₂tionEγorEpoly≤ryst₂llinαE₂ndE
n₂nostru≤turαdEni≤kαlR−₂sαdE≤₂t₂lystsSE 0

90 qydroπαnE−ondEnαtworkE≤onnα≤tivityEinEthαEαlα≤tri≤Edou−lαEl₂yαrEdomin₂tαsEthαEkinαti≤EpqEαγγα≤tEinE
hydroπαnEαlα≤tro≤₂t₂lysisEonEytSE 10

89 mαtαrmininπEthαEhydroniumEpt˛–E₂tEpl₂tinumEsurγ₂≤αsE₂ndEthαEαγγα≤tEonEpqRdαpαndαntEhydroπαnE
αvolutionErα₂≤tionEkinαti≤sSE2022QEVVbQE 0

88 mαsiπnEStr₂tαπiαsE₂ndEinEsituErnγr₂rαdQE†₂m₂nQE₂ndE—Rr₂yEj−sorptionESpα≤tros≤opyETα≤hniquαsE
rnsiπhtEintoEthαEnlα≤tro≤₂t₂lystsEoγEqydroπαnEnnαrπyESystαmSEWWUUWUV 0

87 rntαrγ₂≤i₂lEStru≤turαEoγEytMVVUNEnlα≤trodαEdurinπEqydroπαnEnvolutionE†α₂≤tionEinEjlk₂linαESolutionsSE
2022QEVXQEaYUXRaYUa 0

86 Surγ₂≤αEmi≤rostru≤turαsE₂ndEoxyπαnEαvolutionEpropαrtiαsEoγE≤o−₂ltEoxidαEdαpositαdEonErrMVVVNE₂ndE
ytMVVVNEsinπlαE≤ryst₂lEsu−str₂tαsSE 0

85 jEor₂mαworkEγorEthαE†αl₂tionshipsE−αtwααnESt₂−ilityE₂ndEoun≤tion₂lEyropαrtiαsEoγEnlα≤tro≤hαmi≤₂lE
nnαrπyEv₂tαri₂lsSE 1

84 mαsiπnEoγE₂Evαt₂lTxxidαTl₂r−onErntαrγ₂≤αEγorEqiπhlyEj≤tivαE₂ndESαlα≤tivαEnlα≤tro≤₂t₂lysisSE 0

83 jtomi≤₂llyEdispαrsαdE≤hromiumE≤oordin₂tαdEwithEhydroxylE≤lustαrsEαn₂−linπEαγγi≤iαntEhydroπαnE
oxid₂tionEonEruthαniumSE2022QEVXQE 3

82 yl₂tinumRγrααEαlα≤tro≤₂t₂lystsEγorEhydroπαnEoxid₂tionErα₂≤tionEinE₂lk₂linαEmαdi₂SE2022QEVU]a]] 0

81 rdαntiγyinπE₂ndErntαrprαtinπEpαomαtri≤Elonγiπur₂tionRmαpαndαntEj≤tivityEoγESpinαlEl₂t₂lystsEγorE
–₂tαrE†αdu≤tionSE 0

80 koronRmopαdEyl₂tinumRproupEvαt₂lsEinEnlα≤tro≤₂t₂lysiscEjEyαrspα≤tivαSEVW]ZURVW][Y 1

79 wi≤kαlâ��moly−dαnumâ��nio−iumEmαt₂lli≤Eπl₂ssEγorEαγγi≤iαntEhydroπαnEoxid₂tionEinEhydroxidαEαx≤h₂nπαE
mαm−r₂nαEγuαlE≤αllsSE 2

78 “nαxpα≤tαdEqiπhRyαrγorm₂n≤αEyhoto≤₂t₂lyti≤EqydroπαnEnvolutionEinEloiwlwTiZnrnEWESEYE
TriππαrαdE−yEmirα≤tion₂lElh₂rπαESαp₂r₂tionE₂ndETr₂nsγαrSEWWUZW[[ 1

77 nlα≤trorαdu≤tionElxWRtoRlqYEovαrEs≤₂l₂−lαEporphyrinR−₂sαdE≤onjuπ₂tαdEporousEpolymαrsE
promotαdE−yEdirα≤tE₂uxili₂ryE−ondinπEintαr₂≤tionSE 0

76 jnionRαx≤h₂nπαEmαm−r₂nαEw₂tαrEαlα≤trolyzαrsE₂ndEγuαlE≤αllsSE 4

75 ThαE†olαEoγEmis≤rαp₂ntE†α₂≤tivαErntαrmαdi₂tαsEonE†uR†uWyEqαtαrostru≤turαEγorEpqR“nivαrs₂lE
qydroπαnExxid₂tionE†α₂≤tionSE 1
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74 ThαE†olαEoγEmis≤rαp₂ntE†α₂≤tivαErntαrmαdi₂tαsEonE†uR†uWyEqαtαrostru≤turαEγorEpqR“nivαrs₂lE
qydroπαnExxid₂tionE†α₂≤tionSE 0

73 T₂ilorinπErntαrγ₂≤i₂lElh₂rπαETr₂nsγαrEoγEnpit₂xi₂llyEprownErrEllustαrsEγorEkoostinπEqydroπαnE
xxid₂tionE†α₂≤tionSEWWUWbVX 0

72 yl₂tinumâ��–₂tαrErntαr₂≤tionErndu≤αdErntαrγ₂≤i₂lE–₂tαrExriαnt₂tionETh₂tEpovαrnsEthαEpqRmαpαndαntE
qydroπαnExxid₂tionE†α₂≤tionSE2022QEVXQEVUZZURVUZZ] 0

71 jnionEαx≤h₂nπαEmαm−r₂nαEγuαlE≤αllcEwαwEinsiπhtsE₂ndE₂dv₂n≤αmαntsSE 0

70 vαt₂lTsαmi≤ondu≤torE≤ont₂≤tEindu≤αdEvottRS≤hottkyEjun≤tionEγorEαnh₂n≤inπEthαEαlα≤tro≤₂t₂lyti≤E
₂≤tivityEoγEw₂tαrRsplittinπE≤₂t₂lystsSE 0

69 nnπinααrinπESurγ₂≤αExxophili≤ityEoγEloppαrEγorEnlα≤tro≤hαmi≤₂lElxEWE†αdu≤tionEtoEnth₂nolSEWWUYZ]b 0

68 †α≤αntE₂dv₂n≤αsEinEundαrst₂ndinπE₂ndEdαsiπnEoγEαγγi≤iαntEhydroπαnEαvolutionEαlα≤tro≤₂t₂lystsEγorE
w₂tαrEsplittinπcEjE≤omprαhαnsivαErαviαwSE2022QEVUWaVV 1

67 vαt₂lRdopαdEni≤kαlR−₂sαdE≤h₂l≤oπαnidαsE₂ndEphospho≤h₂l≤oπαnidαsEγorEαlα≤tro≤hαmi≤₂lEw₂tαrE
splittinπSE 0

66 xnαRstαpEqydrothαrm₂lEyrαp₂r₂tionEoγEkil₂yαrEoilmsEoγEwiloEumqTytEuo₂dαdEonEwi≤kαlEoo₂mE
Surγ₂≤αEγorEqn†El₂t₂lystEj≤tivitySE 0

65 qiπhRpαrγorminπE≤₂t₂lystsEγorEαnαrπyRαγγi≤iαntE≤ommαr≤i₂lE₂lk₂linαEw₂tαrEαlα≤trolysisSE2022QE]QEXVR[U 2

64 †uthαniumEn₂nop₂rti≤lαsEsupportαdEonEwiXwEn₂noshααtsE₂sE−iγun≤tion₂lEαlα≤tro≤₂t₂lystsEγorE
hydroπαnEoxid₂tionTαvolutionErα₂≤tionsSE 0

63 jdjustinπExqEtolαr₂n≤αEoγEwiYE≤lustαrsEsupportαdEonEultr₂Rsm₂llE≤₂r−onEn₂notu−αEwithEl₂tti≤αE
v₂≤₂n≤iαsEγorEhydroπαnEoxid₂tionE≤₂t₂lystsSE2023QEW]QEVUVW[W 0

62 †α≤αntEtrαndsEinEαlα≤tro≤hαmi≤₂lE≤₂t₂lystEdαsiπnEγorEhydroπαnEαvolutionQEoxyπαnEαvolutionQE₂ndE
ovαr₂llEw₂tαrEsplittinπSE2023QEYXbQEVYV]VZ 0

61 vαt₂lRπly≤αrol₂tαsE₂ndEthαirEdαriv₂tivαsE₂sEαlα≤trodαEm₂tαri₂lscEjErαviαwEonErα≤αntEdαvαlopmαntsQE
≤h₂llαnπαsQE₂ndEγuturαEpαrspα≤tivαsSE2023QEY]]QEWVYbZY 0

60 StααrinπEytEsurγ₂≤αEvi₂EwRdopαdE≤₂r−onEl₂yαrEtoEhiπhlyE₂≤tivαElxRtolαr₂ntEhydroπαnEoxid₂tionE
rα₂≤tionE≤₂t₂lystEinE₂lk₂linαEmαdi₂SE2023QE[VYQEVZ[VXV 0

59 qiπhRThrouπhputEoluorαs≤αntES≤rααninπE₂ndEv₂≤hinαEuα₂rninπEγorEoα₂turαESαlα≤tionEoγE
nlα≤tro≤₂t₂lystsEγorEthαEjlk₂linαEqydroπαnExxid₂tionE†α₂≤tionSE2022QEVUQEV[WbbRV[XVW 0

58 nlα≤trosho≤kEsynthαsisEoγE₂E−iγun≤tion₂lEnonprα≤iousEmultiRαlαmαntE₂lloyEγorE₂lk₂linαEhydroπαnE
oxid₂tionE₂ndEαvolutionSE2022QEWQEWUWWUUWY 1

57 jdv₂n≤αdEαnαrπyEm₂tαri₂lscElurrαntEtrαndsE₂ndE≤h₂llαnπαsEinEαlα≤troRE₂ndEphotoR≤₂t₂lystsEγorEqWxE
splittinπSE2022QE 0
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56 T₂rπαtαdErntαrmαt₂lli≤Ew₂no≤₂t₂lystsEγorESust₂in₂−lαEkiom₂ssE₂ndElxWE”₂loriz₂tionSE2022QEVWQEVYbbbRVZUWU 0

55 jmorphousEvoRdopαdEwiSUSZSαUSZEw₂noshααtsilryst₂llinαEwiSUSZSαUSZEw₂norodsEγorEqiπhE
lurrαntRdαnsityEnlα≤tro≤₂t₂lyti≤E–₂tαrESplittinπEinEwαutr₂lEvαdi₂SE 0

54 o₂stE₂ndEmur₂−lαEjlk₂linαEqydroπαnExxid₂tionE†α₂≤tionE₂tEnlα≤tronRmαγi≤iαntE
†uthαniumR†uthαniumExxidαErntαrγ₂≤αSEWWUaaWV 0

53 j≤ousti≤₂llyRrndu≤αdE–₂tαrEorustr₂tionEγorEnnh₂n≤αdEqydroπαnEnvolutionE†α₂≤tionEinEwαutr₂lE
nlα≤trolytαsSEWWUXV[Y 1

52 u₂tti≤αE₂ndESurγ₂≤αEnnπinααrinπEoγE†uthαniumEw₂nostru≤turαsEγorEnnh₂n≤αdEqydroπαnExxid₂tionE
l₂t₂lysisSEWWVUXWa 0

51 mαvαlopmαntEoγEjnionEnx≤h₂nπαEvαm−r₂nαE–₂tαrEnlα≤trolysisE₂ndEthαEjsso≤i₂tαdElh₂llαnπαscEjE
†αviαwSE 1

50 jmorphousEvoRdopαdEwiSUSZSαUSZEw₂noshααtsilryst₂llinαEwiSUSZSαUSZEw₂norodsEγorEqiπhE
lurrαntRdαnsityEnlα≤tro≤₂t₂lyti≤E–₂tαrESplittinπEinEwαutr₂lEvαdi₂SE 1

49 “ndαrst₂ndinπEl₂tionEnγγα≤tsEonEthαEqydroπαnEnvolutionE†α₂≤tionSE[Z]R[[Z 0

48 rmprovαdEjlk₂linαEqydroπαnExxid₂tionEonEStr₂inRvodul₂tαdEytExvαrl₂yαrsE₂tExrdαrαdErntαrmαt₂lli≤E
ytâ��S−ElorαsSE[aZR[bU 0

47 qydroxylRkindinπEnnαrπyRrndu≤αdEtinαti≤Ep₂pEw₂rrowinπE−αtwααnEj≤idi≤E₂ndEjlk₂linαEqydroπαnE
xxid₂tionE†α₂≤tionEonErntαrmαt₂lli≤E†uEXESnE]El₂t₂lystSEWWU][UX 0

46 rntαrγ₂≤i₂lEnnπinααrinπEoγEwiT”WxXEqαtαrostru≤turαEl₂t₂lystEγorEkoostinπEqydroπαnExxid₂tionE
†α₂≤tionEinEjlk₂linαEnlα≤trolytαsSE 0

45 ydR−₂sαdEvαt₂lli≤Epl₂ssαsE₂sEyromisinπEv₂tαri₂lsEγorEqydroπαnEnnαrπyEjppli≤₂tionsSE 0

44 mαsiπninπEintαrγ₂≤αEstru≤turαsEoγEni≤kαlEwithEtr₂nsitionEmαt₂lEnitridαsEγorEαnh₂n≤αdEhydroπαnE
αlα≤troRoxid₂tionSE2023QEVUW[Zb 0

43 rntαrγ₂≤i₂lEnnπinααrinπEoγEwiT”WxXEqαtαrostru≤turαEl₂t₂lystEγorEkoostinπEqydroπαnExxid₂tionE
†α₂≤tionEinEjlk₂linαEnlα≤trolytαsSE 0

42 †αdr₂winπEqn†E”ol≤₂noEwithErntαrγ₂≤i₂lEyro≤αssαsâ��ThαE†olαEoγEqydroπαnESpillovαrEinEkoostinπEqWE
nvolutionEinEjlk₂linαEvαdi₂SE2023QEVXQEab 0

41 ytvTlwTEMvEfEvoQEwiQElolrNEnlα≤tro≤₂t₂lystsEwithE†αdu≤αdEyl₂tinumElontαntEγorEjnodi≤EqydroπαnE
xxid₂tionE₂ndEl₂thodi≤ExxyπαnE†αdu≤tionEinEjlk₂linαEnlα≤trolytαsSE2023QEVXQEV[V 0

40 jlk₂linαEhydroπαnEoxid₂tionErα₂≤tionEonEwiR−₂sαdEαlα≤tro≤₂t₂lystscEoromEmα≤h₂nisti≤EstudyEtoE
m₂tαri₂lEdαvαlopmαntSE2023QEY]aQEWVYbaU 0

39 nnh₂n≤αdE₂lk₂linαEhydroπαnEoxid₂tionErα₂≤tionEusinπEαlα≤trodαpositαdEwiRrrE₂lloyE≤₂t₂lystsSE2023QE
[VYQEVZ[WU] 0
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38 “niγormEyt†uUS[Ew₂nop₂rti≤lαsESupportαdEonEwitroπαnRmopαdEl₂r−onEx−t₂inαdEγromEZroRaTpxE
qy−ridEwithE†αm₂rk₂−lαEjlk₂linαEqydroπαnExxid₂tionEj≤tivitySE 0

37 nlα≤tro≤₂t₂lystsE−₂sαdEonEvoSEWE₂ndE–SEWEγorEhydroπαnEαvolutionErα₂≤tioncEjnEovαrviαwSEWUWWUUZ] 0

36 jdv₂n≤αdEni≤kαlR−₂sαdE≤₂t₂lystsEγorEthαEhydroπαnEoxid₂tionErα₂≤tionEinE₂lk₂linαEmαdi₂EsynthαsizαdE
−yErα₂≤tivαEspr₂yEdαpositionEtα≤hnoloπycEStudyEoγEthαEαγγα≤tEoγEp₂rti≤lαEsizαSE2023QE 0

35 jdv₂n≤αdEinRsituEαlα≤tro≤hαmi≤₂lEs≤₂nninπEpro−αEmi≤ros≤opiαsEinEαlα≤tro≤₂t₂lysisSE2023QEY]QEbXRVWU 0

34 yhyti≤E₂≤idEαmpowαrαdEtwoEn₂nosEâ��yolypyrrolαEtunnαlsE₂ndEtr₂nsitionEvαt₂lRMxxyNhydroxidαE
Shααtsâ��EinE₂EsinπlαEpl₂tγormEγorEunmitiπ₂tαdErαdoxEw₂tαrEsplittinπSE2023QEY[XQEVYWWaU 0

33 vαt₂lRorπ₂ni≤Eγr₂mαworkEdαrivαdE≤₂r−onR−₂sαdEαlα≤tro≤₂t₂lysisEγorEhydroπαnEαvolutionErα₂≤tionscE
jErαviαwSE2023QEWWQEVUUX]V 0

32 l₂tionEαγγα≤tsEonEαlα≤tro≤₂t₂lyti≤Erαdu≤tionEpro≤αssαsE₂tEthαEαx₂mplαEoγEthαEhydroπαnEαvolutionE
rα₂≤tionSE2023QEXbQEVUVW[a 0

31 †₂tion₂lEdαsiπnEoγEWmEhαtαrostru≤turαdEphotoREK₂mpdEαlα≤troR≤₂t₂lystsEγorEhydroπαnEαvolutionE
rα₂≤tioncEjErαviαwSE2023QEVZQEVUUYUW 0

30 jEwiRvoxxE≤ompositαE≤₂t₂lystEγorEthαEhydroπαnEoxid₂tionErα₂≤tionEinE₂nionEαx≤h₂nπαEmαm−r₂nαE
γuαlE≤αllSE2023QEXXWQEVWW]YU 0

29 SinπlαRjtomErridiumRk₂sαdEl₂t₂lystscESynthαsisEStr₂tαπiαsE₂ndEnlα≤troMyhotoNRl₂t₂lyti≤Ejppli≤₂tionsE
γorE†αnαw₂−lαEnnαrπyElonvαrsionE₂ndEStor₂παSE2023QEYa[QEWVZVYX 0

28 †olαEoγEhydroxylEonEmαt₂lEsurγ₂≤αEinEhydroπαn₂tionErα₂≤tionsSE2023QEYVaQEWV[RWWY 0

27 jlk₂linαEqydroπαnExxid₂tionE†α₂≤tionEl₂t₂lystscErnsiπhtEintoEl₂t₂lyti≤Evα≤h₂nismsQEll₂ssiγi≤₂tionQE
j≤tivityE†απul₂tionE₂ndElh₂llαnπαsSE2023QEYQE 0

26 †α≤αntE₂dv₂n≤αsEoγEruthαniumR−₂sαdEαlα≤tro≤₂t₂lystsEγorEhydroπαnEαnαrπySE2023QEZQEWWZRWXb 0

25 lorαRshαllEn₂nop₂rti≤lαEαnh₂n≤αdE†₂m₂nEspα≤tros≤opyEinEsituEpro−inπEthαE≤ompositionE₂ndE
αvolutionEoγEintαrγ₂≤i₂lEspα≤iαsEonEytloEsurγ₂≤αsSE 0

24 †α≤αntEjdv₂n≤αmαntsEinEthαESynthαti≤Evα≤h₂nismE₂ndESurγ₂≤αEnnπinααrinπEoγETr₂nsitionEvαt₂lE
SαlαnidαsEγorEnnαrπyEStor₂παE₂ndElonvαrsionEjppli≤₂tionsSE2023QEVVQE 0

23 mα₂lloyinπEoγE₂nE₂morphousETilu†uE₂lloyErαsultsEinE₂En₂nostru≤turαdEαlα≤tro≤₂t₂lystEγorEhydroπαnE
αvolutionErα₂≤tionSE 0

22 tinαti≤Rvodul₂tαdElryst₂lEyh₂sαEoγE†uEγorEqydroπαnExxid₂tionSEWWU]UXa 0

21 yromotinπEw₂tαrEdisso≤i₂tionEγorEαγγi≤iαntEsol₂rEdrivαnElxWEαlα≤trorαdu≤tionEvi₂EimprovinπE
hydroxylE₂dsorptionSE2023QEVYQE 0
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20 vulti≤omponαntErntαrmαt₂lli≤Ew₂nop₂rti≤lαsEonEqiαr₂r≤hi≤₂lEvαt₂lEwαtworkE₂sE”αrs₂tilαE
nlα≤tro≤₂t₂lystsEγorEqiπhlyEnγγi≤iαntE–₂tαrESplittinπSEWWVYYVW 0

19 kioRrnspirαdEoαvoWSYEvi≤rosphαrαsE₂sEkiγun≤tion₂lEnlα≤tro≤₂t₂lystsEγorEkoostinπEqydroπαnE
xxid₂tionTnvolutionE†α₂≤tionsEinEjlk₂linαESolutionSE2023QEVZQEVVaZXRVVa[Z 0

18 Stru≤tur₂lEjn₂lysisEoγEytydElorαRShαllEkimαt₂lli≤Ew₂nop₂rti≤lαsE₂ndEthαirEnnh₂n≤αdEl₂t₂lyti≤E
yαrγorm₂n≤αEγorEnth₂nolExxid₂tionE†α₂≤tionSE2023QEVZQE 0

17 yrotonRdon₂tinπE₂ndE≤hαmistryRdαpαndαntE−uγγαrinπE≤₂p₂−ilityEoγE₂minoE₂≤idsEγorEthαEhydroπαnE
αvolutionErα₂≤tionSE2023QEWZQEaUUZRaUVW 0

16 †αsα₂r≤hEonEαnπinααrαdEαlα≤tro≤₂t₂lystsEγorEαγγi≤iαntEw₂tαrEsplittinπcE₂E≤omprαhαnsivαErαviαwSE
2023QEWZQEabbWRbUVb 0

15 †α≤αntE₂dv₂n≤αsE₂ndEγuturαEprospα≤tsEonEwiXSWRk₂sαdEαlα≤tro≤₂t₂lystsEγorEαγγi≤iαntE₂lk₂linαEw₂tαrE
αlα≤trolysisSE2023QE 0

14 jE†α≤αntE†αviαwEoγEyrim₂ryEqydroπαnEl₂rriαrsQEqydroπαnEyrodu≤tionEvαthodsQE₂ndEjppli≤₂tionsSE
2023QEVXQEZ[W 0

13 koostinπE₂lk₂linαEhydroπαnEαvolutionEpαrγorm₂n≤αE−yE≤onstru≤tinπEultr₂sm₂llE†uE≤lustαrsTw₂PQE
tPRdα≤or₂tαdEporousE≤₂r−onE≤ompositαsSE 0

12 TuninπEnlα≤tronETr₂nsγαrEinEjtomi≤RS≤₂lαEytRSupportαdEl₂t₂lystsEγorEthαEjlk₂linαEqydroπαnE
xxid₂tionE†α₂≤tionSE2023QE[WQEZUXWRZUXb 0

11 mαvαlopmαntEoγEαlα≤tro≤hαmistryEinESαr−i₂R≤h₂llαnπαsE₂ndEpαrspα≤tivαsSE 0

10 †₂tion₂lEmαsiπnEoγEqydroπαnEnvolutionE†α₂≤tionEnlα≤tro≤₂t₂lystsEγorElommαr≤i₂lEjlk₂linαE–₂tαrE
nlα≤trolysisSEWWUUYUY 0

9 ThαEprim₂ryEπ₂sEph₂sαEhydr₂tionEshαllEoγEhydroxidαSE2023QEbQE 0

8 nlα≤tronαπ₂tivityEprin≤iplαEγorEhydroπαnEαvolutionE₂≤tivityEusinπEγirstRprin≤iplαsE≤₂l≤ul₂tionsSE 0

7 Sh₂pαRlontrollαdESynthαsisEoγEyl₂tinumRk₂sαdEw₂no≤ryst₂lsE₂ndEThαirEnlα≤tro≤₂t₂lyti≤Ejppli≤₂tionsE
inEouαlElαllsSE2023QEVZQE 0

6 rdα₂lEπ₂sErαγαrαn≤αEγorE₂sso≤i₂tionTdisso≤i₂tionErα₂≤tionscElon≤αntr₂tionE−i₂sE₂ndEkinαti≤Erαγαrαn≤αE
volt₂παTpotαnti₂lsEinEαlα≤trolysisSE2023QEVZaQEVWYVWb 0

5 nγγi≤iαntEnlα≤tro≤₂t₂lyti≤Ewitr₂tαE†αdu≤tionEtoEjmmoni₂Ek₂sαdEonEmwjRTαmpl₂tαdEloppαrE
w₂no≤lustαrsSE2023QEVZQEVabWaRVabXb 0

4 mα≤iphαrinπEthαEαγγα≤tEoγEpqEonEαlα≤tro≤₂t₂lyti≤Erα₂≤tionsEwithEkinαti≤EmodαllinπSE2023QEVUVWbY 0

3 nnπinααrinπEstr₂tαπiαsE₂ndE₂≤tivαEsitαEidαntiγi≤₂tionEoγEv—αnαR−₂sαdE≤₂t₂lystsEγorEαlα≤tro≤hαmi≤₂lE
≤onvαrsionErα₂≤tionsSE 0
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2 †uxWRydxEn₂nowirαEnαtworksEwithEri≤hEintαrγ₂≤αsE₂ndEdαγα≤tsEsupportαdEonE≤₂r−onEtow₂rdEthαE
αγγi≤iαntE₂lk₂linαEhydroπαnEoxid₂tionErα₂≤tionSE2023QE 0

1 rnESituESono₂≤tiv₂tionEoγEyoly≤ryst₂llinαEwiEγorEthαEqydroπαnEnvolutionE†α₂≤tionEinEjlk₂linαEvαdi₂SE 0
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