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βtomEtoEδoostEtheEeleπtroπβtβlytiπEhydrogenEevolutionEβπtivityEδothEinEβπidEβndEβlkβlineSE2022QEXU]QEVWVVbX 3

266 lomδinedEβnodiπEβndEπβthodiπEhydrogenEproduπtionEfromEβldehydeEoxidβtionEβndEhydrogenE
evolutionEreβπtionSE2022QEZQE[[R]X 29

265 }uningElhβrgeEmistriδutionEofE{uEwβnopβrtiπlesE‘iβElouplingEjmmoniumE}ungstenEkronzeEβsE
ytRuikeEnleπtroπβtβlystEforEqydrogenEnvolutionE{eβπtionSE

264 }heEvolπβniπErelβtionshipEδetweenEtheEqn{EβπtivityEβndElβttiπeEπonstβntEofE{uloEβlloyEnβnofilmsSSE
2022QE 0

263 nnπβpsulβtedE{uyR{u|EnβnoheterostruπtureEwithEregulβtedEinterfβπiβlEπhβrgeEredistriδutionEforE
synergistiπβllyEδoostingEhydrogenEevolutionEeleπtroπβtβlysisSSE2022QE 0

262 rnterfβπiβlEwβnoδuδδlesLEprowthEβtEtheErnitiβlE|tβgeEofEnleπtroπβtβlytiπEqydrogenEnvolutionSE
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261 uowEtemperβtureEπβtβlytiπEhydrodeoxygenβtionEofEligninRderivedEphenolsEtoEπyπlohexβnolsEoverEtheE
{uT|kjRVZEπβtβlystSSE2022QEVWQEbXZWRbX[W 1

260 nngineeringEtheEnleπtroniπE|truπtureEofE|uδmonolβyerEytEonErntermetβlliπEydXyδEviβElhβrgeE
}rβnsferEkoostsEtheEqydrogenEnvolutionE{eβπtionSE2022QEbXRVV[ 1

259 qighlyEeffiπientEπβtβlystsEofErutheniumEπlustersEonEoeXxYTv’lw}sEforEtheEhydrogenEevolutionE
reβπtionSE 1

258 |ingleRQEdouδleRQEβndEtripleRβtomEπβtβlystsEonEgrβpheneRlikeElWwEenβδleEeleπtroπβtβlytiπEnitrogenE
reduπtioncEinsightEfromEfirstEprinπiplesSE 2

257 qydrogenEnvolutionE{eβπtionEjπtivityExδtβinedE†singEylβtinumE|ingleEjtomsEonE}ioWEwβnosheetsE
vodifiedEwithEprβpheneSE

256 }riggeringEnleπtroniπElouplingEδetweenEweighδouringEqeteroRmiβtomiπEvetβlE|itesEyromotesE
qydrogenEnvolutionE{eβπtionEtinetiπsSE

255 wRdopingEinduπedElβttiπeRstrβinedEporousEydrrEδimetβlleneEforEpqRuniversβlEhydrogenEevolutionE
eleπtroπβtβlysisSE 2

254 jEtetrβEloMrrTrrrNEπomplexEwithEβnEopenEπuδβneEloxEπoreEβndEsquβreRpyrβmidβlEloMrrNEβndEoπtβhedrβlE
loMrrrNEπentrescEδifunπtionβlEeleπtroπβtβlytiπEβπtivityEtowβrdsEwβterEsplittingEβtEneutrβlEpqSSE2022QE 3

253 }woRmimensionβlEqighRnntropyEvetβlEyhosphorusE}riπhβlπogenidesEforEnnhβnπedEqydrogenE
nvolutionE{eβπtionSSE2022QE 9

252 |ingleElrystβlsEofE˛–RvoxRrnterπβlβtedE{wiMqxN}EβndEnleπtroπβtβlytiπE’βterE{eduπtioncE}owβrdEβE
llβssEofEvolyδdenumEkronzesSSE2022QE 0

251 wβnoengineeredQEvoRmopedQEwiX|WEnleπtroπβtβlystEwithErnπreβsedEwiâ��|EloordinβtionEforExxygenE
nvolutionEinEjlkβlineE|eβwβterSE2022QEX[QEWbVURWbV] 1

250 †ltrβhighEytRvβssRjπtivityEqydrogenEnvolutionElβtβlystEnleπtrodepositedEfromEkulkEytSEWVVWWU] 8

249 lrystβlE|truπtureElontrolEofEkinβryEβndE}ernβryE|olidR|olutionEjlloyEwβnopβrtiπlesEwithEβE
oβπeRlenteredEluδiπEorEqexβgonβlElloseRyβπkedEyhβseSSE2022QE 4

248 {eversingEtheEwuπleophiliπityEofEjπtiveE|itesEinEloyEnnβδlesEnxπeptionβlEqydrogenEnvolutionE
lβtβlysisSSE2022QEeWVU[a]U 5

247 zuβsiEzeroRdimensionβlEvo|WEquβntumEdotsEdeπorβtedEWmE}iXlW}xEv“eneEβsEβdvβnπedE
eleπtroπβtβlystsEforEhydrogenEevolutionEreβπtionSE2022QEY]QEVUZaXRVUZbX 1

246 rdentifiπβtionEofElβtβlytiπEjπtiveE|itesEforEmurβδleEyrotonEnxπhβngeEvemδrβneEouelElellcElβtβlytiπE
megrβdβtionEβndEyoisoningEyerspeπtivesSSE2022QEeWVU[W]b 4

245 |ynergetiπEounπtionEofEtheE|ingleRjtomE{uRwE|iteEβndE{uEwβnopβrtiπlesEforEqydrogenEyroduπtionEinE
βE’ideEpqE{βngeEβndE|eβwβterEnleπtrolysisSSE2022QE 6

244 |eβrπhingEforEβnExptimβlEvultiRmetβlliπEjlloyElβtβlystEδyEjπtiveEueβrningElomδinedEwithE
nxperimentsSSE2022QEeWVUabUU 2
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243 kiodiversityEkenefitsEforE|izeEvodulβtionEofEvetβlEwβnopβrtiπlesEtoEjπhieveErnE|ituE|emiRxxidβtionE
towβrdExptimizedEnleπtroπβtβlytiπExxygenEnvolutionSEWWUWVVb 1

242 rnterstitiβlEδoronRtriggeredEeleπtronRdefiπientExsEβerogelsEforEenhβnπedEpqRuniversβlEhydrogenE
evolutionSSE2022QEVXQEVVYX 16

241 qydrogenEspilloverEinEπomplexEoxideEmultifunπtionβlEsitesEimprovesEβπidiπEhydrogenEevolutionE
eleπtroπβtβlysisSSE2022QEVXQEVVab 12

240 mopingE{utheniumEintoEvetβlEvβtrixEforEyromotedEpqR†niversβlEqydrogenEnvolutionSSE2022QEeWWUUUVU 5

239 koostingEnleπtroπβtβlytiπEjπtivityEofE{uEforEjπidiπEqydrogenEnvolutionEthroughEqydrogenE|pilloverE
|trβtegySE2022QE]QEVXXURVXX] 4

238 ’etE}reβtmentEofEwiRlontβiningEnleπtroplβtingE’βstewβterEmopedEwithEoeEβndEloEβsEβEqydrogenE
nvolutionElβtβlystSE2022QEX[QEYVU]RYVV]

237 lonversionEofElβtβlytiπβllyErnertEWmEkismuthExxideEwβnosheetsEforEnffeπtiveEnleπtroπhemiπβlE
qydrogenEnvolutionE{eβπtionElβtβlysisEviβExxygenE‘βπβnπyElonπentrβtionEvodulβtionSSE2022QEVYQEbU 10

236 oromEoundβmentβlsEβndE}heoriesEtoEqeterostruπturedEnleπtroπβtβlystEmesigncEjnErnRdepthE
†nderstβndingEofEjlkβlineEqydrogenEnvolutionE{eβπtionSE2022QEVU]WXV 7

235 {uTgrβpheneEhyδridEfilmEπβtβlystEforEwβkqYEhydrolysisEreβπtionSE2022QE 0

234 }owβrdEenhβnπedEβlkβlineEhydrogenEeleπtroπβtβlysisEwithEtrβnsitionEmetβlRfunπtionβlizedE
nitrogenRdopedEπβrδonEsupportsSE2022QEYXQEVXZVRVXZb 1

233 koronRinduπedEβπtivβtionEofE{uEnβnopβrtiπlesEβnπhoredEonEπβrδonEnβnotuδesEforEtheEenhβnπedE
pqRindependentEhydrogenEevolutionEreβπtionSSE2022QE[V[QEXXaRXY[ 1

232 jEfβπileEβpproβπhEtoEtβilorEeleπtroπβtβlytiπEpropertiesEofEvnxWEthroughEtuningEphβseEtrβnsitionQE
surfβπeEmorphologyEβndEδβndEstruπtureSE2022QEYXaQEVXZZ[V 3

231 qighRentropyEphosphβteTlEhyδridEnβnosheetsEforEeffiπientEβπidiπEhydrogenEevolutionEreβπtionSE2022
QEYX]QEVXZX]Z 1

230 |eleπtiveEsurfβπeEdepositionEofEtrβπeEβmountEofErutheniumEontoEβEfreestβndingQEfiδrousEπβrδonE
monolithEforEpqRuniversβlEhydrogenEevolutionEreβπtionSE2022QEYX]QEVXZXWW 1

229 jtomiπErutheniumEπoordinβtedEwithEπhlorineEβndEnitrogenEβsEeffiπientEβndEmultifunπtionβlE
eleπtroπβtβlystEforEoverβllEwβterEsplittingEβndEreπhβrgeβδleEzinπRβirEδβtterySE2022QEYYVQEVX[U]a 3

228 |ingleRβtomErrEβndE{uEβnπhoredEonEgrβphitiπEπβrδonEnitrideEforEeffiπientEβndEstβδleE
eleπtroπβtβlytiπTphotoπβtβlytiπEhydrogenEevolutionSE2022QEXVUQEVWVXVa 3

227 nleπtroπhemiπβllyEoβδriπβtedE|urfβπeRvesostruπturedEluwiEkimetβlliπElβtβlystsEforEqydrogenE
yroduπtionEinEjlkβlineEvediβSSE2021QEVWQE 1

226 lorrosiveRπoordinβteEengineeringEtoEπonstruπtEWmRXmEnβnostruπtureEwithEtrβπeEytEβsEeffiπientE
δifunπtionβlEeleπtroπβtβlystEforEoverβllEwβterEsplittingSE2022QE[ZQEVWV]RVWWY 3
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225 {eferenπesSE2021QEXV]RXZa

224 loδβltEonEδoronRdopedEπβrδonEnitrideEforEβEnovelEδifunπtionβlEeleπtroπβtβlystEinEzinπRβirEδβtteriesSE 1

223 wβnoπβtβlytiπEvβteriβlsEforEnnergyR{elβtedE|mβllRvoleπulesElonversionscEjπtiveE|iteEmesignQE
rdentifiπβtionEβndE|truπtureRyerformβnπeE{elβtionshipEmisπoverySSE2021QE 2

222 vodulβtionEofEtheEthermβlEπonduπtivityQEinterlβyerEthermβlEresistβnπeQEβndEinterfβπiβlEthermβlE
πonduπtβnπeEofElwSSE2022QE 0

221 yhβseR|eleπtiveE|ynthesisEofE{utheniumEyhosphideEinEqyδridE|truπtureEnnβδlesEnffiπientEqyδridE
’βterEnleπtrolysisE†nderEpqR†niversβlElonditionsSSE2022QEeWWUUWYW 3

220 |ynergiπE{eβπtionEtinetiπsEoverEjdjβπentE{utheniumE|itesEforE|uperδEqydrogenEpenerβtionEinE
jlkβlineEvediβSSE2022QEeWVVU[UY 4

219 }riggeringEeleπtroniπEπouplingEδetweenEneighδouringEheteroRdiβtomiπEmetβlEsitesEpromotesE
hydrogenEevolutionEreβπtionEkinetiπsSE2022QEVU]Wb[ 3

218 qyδridEwiEWEyETEloyEwβnosheetsEβsEnffiπientEβndE{oδustEnleπtroπβtβlystsEforEmomestiπE’βstewβterE
|plittingSE 2

217 jqueousErutheniumEdeteπtionEδyEmiπrowβveRβssistedElβserEinduπedEδreβkdownEspeπtrosπopySE 0

216 {uloEjlloyEwβnopβrtiπlesEnmδeddedEintoEwRmopedElβrδonEforEqighEnffiπienπyEqydrogenEnvolutionE
nleπtroπβtβlystSE2022QEVZQEWbUa 0

215 uowRytEjmountE|upportedEyolypyrroleTv“eneEVmTWmEnleπtroπβtβlystEforEnffiπientEqydrogenE
nvolutionE{eβπtionSE 2

214 jnionRnxπhβngeEvemδrβneE’βterEnleπtrolyzersSSE2022QE 13

213 jdvβnπedE{uTwiT’liwylEvultiRrnterfβπiβlEnleπtroπβtβlystEforEnffiπientE|ustβinβδleEqydrogenEβndE
lhlorRjlkβliEloRyroduπtionSEWWUUXXW 2

212 jtomiπβllyEdispersedErutheniumEinEπβrδonEβerogelsEβsEeffeπtiveEπβtβlystsEforEpqRuniversβlEhydrogenE
evolutionEreβπtionSE2022QEYYWQEVX[XX] 0

211 qighlyEdispersedErutheniumEnβnopβrtiπlesEonEnitrogenEdopedEπβrδonEtowβrdEeffiπientEhydrogenE
evolutionEinEδothEβlkβlineEβndEβπidiπEeleπtrolytesSSE2022QEVWQEVXbXWRVXbX] 1

210 kβndEoffsetEengineeringEβtElwTv|eEMvEfEvoQE’NEinterfβπesSSE2022QEVWQEVWU[aRVWU]] 0

209 lonneπtionEofE{uEnβnopβrtiπlesEwithEriπhEdefeπtsEenβδlesEtheEenhβnπedEeleπtroπhemiπβlEreduπtionE
ofEnitrogenSSE2022QE 1

208 {utheniumE|ingleEjtomsEjnπhoredEonElommerπiβlElβrδonEllothEforEnffiπientEnleπtroπβtβlytiπE
qydrogenEnvolutionE{eβπtionSE
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207 koostingEtheEperformβnπeEgβinEofE{uTlEforEhydrogenEevolutionEreβπtionEviβEsurfβπeEengineeringSE 0

206 {uloEwβnopβrtiπlesEnmδeddedEonElβrδonEwβnotuδesEthroughE|prβyEmryingEforEnnhβnπedE
qydrogenEnvolutionEnleπtroπβtβlysisSE 1

205 wiRvoEkβsedEvetβlTxxideEqeterostruπturedEwβnosheetsEwithEuβrgelyEnxposedErnterfβπiβlEjtomsE
forExverβllE’βterRsplittingSE2022QEVZXZb] 0

204 vodulβtingEytRxRytEβtomiπEπlustersEwithEisolβtedEπoδβltEβtomsEforEenhβnπedEhydrogenEevolutionE
πβtβlysisSSE2022QEVXQEWYXU 7

203 {eviewâ��{eπentEjdvβnπesEinEmevelopmentEofEyorousElβrδonRkβsedEnleπtroπβtβlystsEforE
’βterR|plittingE{eβπtionSE

202 uigβndElhβrgeEmonβtionâ��jπquisitionEkβlβnπecEjE†niqueE|trβtegyEtoEkoostE|ingleEytEjtomElβtβlystE
vβssEjπtivityEtowβrdEtheEqydrogenEnvolutionE{eβπtionSEZb]URZb]a 1

201 jEgenerβlEsynthetiπEstrβtegyEforEwQEyEπoRdopedEgrβpheneEsupportedEmetβlRriπhEnoδleEmetβlE
phosphidesEforEhydrogenEgenerβtionSE2022QE

200 |πβlβδleEsynthesisEofEhπpErutheniumRmolyδdenumEnβnoβlloyEβsEβEroδustEδifunπtionβlEeleπtroπβtβlystE
forEhydrogenEevolutionToxidβtionSE2022QE 4

199 nffeπtsEofE{uEmopingEonEtheE|truπturβlE|tβδilityEβndEnleπtroπhemiπβlEyropertiesEofEuiWvoxXE
lβthodeEvβteriβlsEforEuiRionEkβtteriesSE 0

198
nnvironmentRkenignEpenerβlE|ynthesisEofErnπonseπutiveElβrδonEloβtedE{uyWEyorousEviπrosheetEβsE
nffiπientEkifunπtionβlEnleπtroπβtβlystsEinEweutrβlElonditionEnnβδlesEnnergyR|βvingEqWEyroduπtionE
underEqyδridE’βterEnleπtrolysisSE

1

197 yolydopβmineEmeπorβtedE{uRwiMxqNWEwβnosheetsEforEnnhβnπedEyerformβnπeEofEqydrogenE
nvolutionEinEjlkβlineEvediβSEV

196 ’βterEeleπtrolysiscEfromEtextδookEknowledgeEtoEtheElβtestEsπientifiπEstrβtegiesEβndEindustriβlE
developmentsSSE2022QE 21

195 uowR}emperβtureE’βterEnleπtrolysiscEoundβmentβlsQEyrogressQEβndEwewE|trβtegiesSE 4

194 qydrogenEnvolutionEinEjlkβlineEvediumEonErntrβtuδeEβndE|urfβπeEmeπorβtedEyt{uElβtβlystSE2022QEVWVZYV 0

193 †niformEπoδβltEnβnopβrtiπlesEemδeddedEinEnitrogenRdopedEgrβpheneEwithEβδundβntEdefeπtsEβsE
highRperformβnπeEδifunπtionβlEeleπtroπβtβlystEinEoverβllEwβterEsplittingSE2022QE 0

192 }uningEstrβtegiesEβndEstruπtureEeffeπtsEofEeleπtroπβtβlystsEforEπβrδonEdioxideEreduπtionEreβπtionSE
2022QEYXQEV[VaRV[XX

191 |urfβπeEfβπetEdependenπeEofE{uEβndE{uRδβsedEβlloyEoxidβtionEresistβnπeEusingEβδEinitioE
thermodynβmiπsEπβlπulβtionSE2022QEVWWVWb

190 |ynergistiπβllyEδoostingEtheEelementβryEreβπtionsEoverEmultiheterogeneousEorderedEmβπroporousE
voEWElTwlR{uEforEhighlyEeffiπientEβlkβlineEhydrogenEevolutionSE 3
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189 vetβlRorgβniπEfrβmeworkRderivedEloEnβnopβrtiπlesEβndEsingleEβtomsEβsEeffiπientEeleπtroπβtβlystEforE
pqEuniversβlEhydrogenEevolutionEreβπtionSE 1

188 oeWPToeXPElyπlingEforElouplingE|elfRpoweredEqydrogenEnvolutionEβndEyrepβrβtionsEofEnleπtrodeE
lβtβlystsSE 3

187 lonfiningE†ltrβfineE{uEllustersEintoE}ixWEuβttiπeEorβmeworksEtoE”ieldEnffiπientEβndE†ltrβstβδleE
nleπtroπβtβlystsEtowβrdsEyrβπtiπβlEqydrogenEnvolutionSE2022QEVX]WYa 1

186 nnhβnπingEtheEjlkβlineEqydrogenEnvolutionE{eβπtionEofEprβpheneEzuβntumEmotsEδyE
nthylenediβmineEounπtionβlizβtionSE 1

185 |ingleRjtomElβtβlystsEforEqydrogenEpenerβtioncE{βtionβlEmesignQE{eπentEjdvβnπesQEβndE
yerspeπtivesSEWWUUa]Z 5

184 {βtionβllyEmesignedE’sWTlWnEuβyeredEqeterostruπturesEforEnnhβnπedEyhotoπβtβlytiπEqydrogenE
nvolutioncErnterfβπeEβndEkβndgβpEnngineeringSE

183 kifunπtionβlEβtomiπβllyEdispersedErutheniumEeleπtroπβtβlystsEforEeffiπientEδipolβrEmemδrβneEwβterE
eleπtrolysisSE 0

182 nnhβnπedEqydrogenEnvolutionE‘iβErnE|ituEpenerβtedEWmEklβπkEyhosphorousEwβnoπompositesEβtEtheE
uiquidTuiquidErnterfβπesSE 0

181 mireπtEprowthEofElβrδonEwitrideEMlEXEwEXENEwβnosheetsEonElopperEooβmEβsEβnEnffiπientElβtβlytiπE
nleπtrodeEforEnleπtroπhemiπβlEqydrogenEnvolutionSE2022QEbQE

180 |elfRβπtivβtβδleEπβrδonEnβnotuδeirutheniumRπβteπholEπoordinβtionEπomplexEforEhydrogenE
evolutionEreβπtionSE

179 oeEWPEToeEXPElyπlingEforElouplingE|elfRyoweredEqydrogenEnvolutionEβndEyrepβrβtionEofEnleπtrodeE
lβtβlystsSE

178 nffiπientEhydrogenEevolutionEreβπtionEβtEtheEphβseEtrβnsitionEδoundβryEofEpolymorphiπE
voVâ��x’x}eWSE2022QEVUQEU[VVU]

177 nmergingEprβpheneEmerivβtivesEβndEjnβloguesEforEnffiπientEnnergyEnleπtroπβtβlysisSEWWUY]ZZ 1

176 {oδustE{uRwEmetβlRsupportEinterβπtionEtoEpromoteEselfRpoweredEqWEproduπtionEβssistedEδyE
hydrβzineEoxidβtionSE2022QEVUUQEVU]Y[] 2

175 †nveilingEtheEnβnoβlloyingEmodulβtionEonEhydrogenEevolutionEβπtivityEofErutheniumRδβsedE
eleπtroπβtβlystsEenπβpsulβtedEδyEkTwEπoRdopedEgrβphitiπEnβnotuδesSE2022QEXV[QEVWV[W[ 0

174 ylβsmβRβssistedEhighlyEdispersedEytEsingleEβtomsEonE{uEnβnoπlustersEeleπtroπβtβlystEforE
pqRuniversβlEhydrogenEevolutionSE2022QEYYaQEVX][VV 1

173 |uδRVEnmEytEnβnoπlustersEonEwEβndEyEπoRdopedEπβrδonEnβnotuδesEforEeleπtroπβtβlytiπEhydrogenE
evolutionEreβπtionSE

172 yromotedEphotoπβrrierEsepβrβtionEδyEdipoleEengineeringEinEtwoRdimensionβlEperovskiteTlWwEvβnE
derE’ββlsEheterostruπturesSE
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171 }uningEtheEeleπtroniπEπommuniπβtionEofEtheE{uâ��xEδondEinEultrβfineE{uEnβnopβrtiπlesEtoEδoostEtheE
βlkβlineEeleπtroπβtβlytiπEhydrogenEproduπtionEβπtivityEβtElβrgeEπurrentEdensitySE 1

170 nmergingErutheniumEsingleRβtomEπβtβlystsEforEtheEeleπtroπβtβlytiπEhydrogenEevolutionEreβπtionSE 1

169 jnE†ltrβfβstEβndE|tβδleEqighRnntropyEvetβlliπEplβssEnleπtrodeEforEjlkβlineEqydrogenEnvolutionE
{eβπtionSEVXabRVXb[ 2

168 †pgrβdingExrgβniπElompoundsEthroughEnleπtrooxidβtionEloupledEwithEqydrogenEnvolutionSE 3

167 †pgrβdingExrgβniπElompoundsEthroughEnleπtrooxidβtionEloupledEwithEqydrogenEnvolutionSE

166 rnRsituE|urfβπeE|truπturβlE{eπonstruπtionEofEwivoxYEforEnffiπientExverβllE’βterE|plittingSE2022QEVZYXVY 0

165 voleπulβrRlevelEprotonEβππeptorEδoostsEoxygenEevolutionEπβtβlysisEtoEenβδleEeffiπientE
industriβlRsπβleEwβterEsplittingSE2022QE 0

164 vetβlâ��orgβniπEfrβmeworkRderivedEloiwvylEβsEeffiπientEeleπtroπβtβlystEforEhydrogenEevolutionE
reβπtioncE{eveβlingEtheEsynergiπEeffeπtEofEpyridiniπEwâ��loSE2022QE 0

163 kimetβlliπEpolyoxometβlβteEderivedEloT’wEπompositeEβsEeleπtroπβtβlystEforEhighReffiπienπyE
hydrogenEevolutionSE2022QE 0

162 |impleEsynthesisEofEβEloxEnβnopβrtiπleRdeπorβtedEnitrogenRdopedEπβrδonEπβtβlystEfromEspentE
πoffeeEgroundsEforEβlkβlineEhydrogenEevolutionSE 0

161 yrotrusionR{iπhEluiwi{uEloreishellEwβnotuδesEforEnffiπientEjlkβlineEqydrogenEnvolutionE
nleπtroπβtβlysisSEWWUWYb[ 1
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