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238 x₂nosc₂lδEw₂ppingEoπEmuRsonETr₂nsportEinEv₂nEαδrE”₂₂lsEv₂yδrδαEmumrzEWE†E]SE2022QEcQEWVUVa]c 0

237 }δviδwEoπEqr₂phiticEm₂r−onExitriαδE₂nαEstsEmompositδEm₂t₂lystsEπorE†δlδctivδE}δαuctionEoπEmyWSE
2021QEZQEVWbZ[RVWbcU 2

236 zrogrδssEinEzrδp₂r₂tionEoπE†δ₂EUrchinRlikδEwicroRTx₂nop₂rticlδsSSE2022QEV[QE 0

235 oππiciδntEmyWEolδctrorδαuctionEovδrE†ilvδrErollowEpi−δrEolδctroαδSE2022QEVWQEZ[X 1

234 olδctroαδpositiondEknEδππiciδntEmδthoαEtoEπ₂−ric₂tδEsδlπRsupportδαEδlδctroαδsEπorEδlδctrochδmic₂lE
δnδrgyEconvδrsionEsystδmsSEWUWVUUaa 2

233 Tδchnologic₂lEinnov₂tionsEonEαirδctEc₂r−onEmitig₂tionE−yEorαδrδαEδnδrgyEconvδrsionE₂nαEπullE
rδsourcδEutiliz₂tionSE2022QEVQEV 0

232 mouplingEmyWE}δαuctionEwithEmrXyrEyxiα₂tionEπorEoππiciδntEolδctrosynthδsisEoπEporm₂tδEonE
riδr₂rchic₂lEliπunction₂lEmu†nEklloySE2022QEVUaWaa 1

231 †tructur₂lE}δconstructionEoπEm₂t₂lystsEinEolδctrorδαuctionE}δ₂ctiondEsαδntiπyingQEUnαδrst₂nαingQE
₂nαEw₂nipul₂tingSSE2022QEδWVVU]cc 1

230 knEolδctricEpiδlαâ��l₂sδαEkppro₂chEπorE{u₂ntiπyingEoππδctivδE“olumδsE₂nαE}₂αiiEoπEmhδmic₂llyE
kππδctδαE†p₂cδSE 0
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229 †tr₂tδgiδsEtoE₂ctiv₂tδEinδrtEnitrogδnEmolδculδsEπorEδππiciδntE₂mmoni₂EδlδctrosynthδsisdEcurrδntE
st₂tusQEch₂llδngδsQE₂nαEpδrspδctivδsSE 4

228 xonδquili−riumEthδrmoαyn₂micsEoπEδlδctrochδmic₂lEprocδssδsSE2022QE[WQE]]bR]aa

227 p₂cilδEsynthδsisEoπExiEπo₂mRsupportδαEpricklyEkuEn₂nop₂rticlδsE−yEg₂lv₂nicEαispl₂cδmδntEπorE
δlδctroc₂t₂lyticEoxiα₂tionEoπEglycδrolSE2022QEV[QE

226 Tun₂−lδE†urπ₂cδEmhδmistryEinErδtδrogδnδousElil₂yδrE†inglδRktomEm₂t₂lystsEπorEolδctroc₂t₂lyticExyE
xE}δαuctionEtoEkmmoni₂SEWWUVW]W 4

225 oππiciδntEc₂r−onEαioxiαδEδlδctrorδαuctionEovδrEr₂tion₂llyEαδsignδαEhδtδrogδnδousEkgW†RkuE
n₂nocompositδsSE2022QE 1

224 olδctrorδαuctionEoπEmyWEtow₂rαErighEmurrδntEnδnsitySE2022QEVUQEbW] 2

223 piδlαEoππδctsE₂tEzrotruαingEnδπδctE†itδsEinEolδctroc₂t₂lysisE₂tEwδt₂lEolδctroαδsiSE]VZXR]VZb 1

222 m₂t₂lystEαδsigningEstr₂tδgiδsEπorEδlδctrochδmic₂lEmyWErδαuctiondEkEpδrspδctivδSE 1

221 Unr₂vδlingEthδE†imult₂nδousEonh₂ncδmδntEoπE†δlδctivityE₂nαEnur₂−ilityEonE†inglδRmryst₂llinδEqolαE
z₂rticlδsEπorEolδctrochδmic₂lEmyE}δαuctionSSE2022QEδWWUVZcV 1

220 “₂porRpδαEolδctrolyzδrsEπorEm₂r−onEnioxiαδE}δαuctionEUsingET₂nαδmEolδctroc₂t₂lystsdEmuprousE
yxiαδEmouplδαEwithExickδlRmoorαin₂tδαExitrogδnRnopδαEm₂r−onSEWVVXW[W 0

219 olδctrochδmic₂lEm₂sc₂αδE}δ₂ctionsEπorEolδctroRyrg₂nicE†ynthδsisSE2022QEVUVUZc 0

218 m₂r−onEm₂t₂lystsEπorEolδctrochδmic₂lEmyEWE}δαuctionEtow₂rαEwultic₂r−onEzroαuctsSEWWUU[b] 2

217 XnEmuTsnEn₂noconδsE−yEmorphologic₂lE₂nαEintδrπ₂cδEδnginδδringEαδsignEinE₂chiδvingE₂EhighEcurrδntE
αδnsityEπorEδlδctrorδαuctionEoπEmyWEtoEsyng₂sEunαδrEδlδv₂tδαEprδssurδSE2022QE]VQEVUWUXX 0

216 ThδEWUWWE†ol₂rEpuδlsE}o₂αm₂pSE 3

215 worphologyRcontroll₂−lδE nyEc₂t₂lystsEδnrichδαEwithEoxygδnRv₂c₂nciδsEπorE−oostingEmyWE
δlδctrorδαuctionEtoEmySE2022QE]VQEVUWU[V 2

214 ThδEintδgr₂tionEoπE−ioRc₂t₂lysisE₂nαEδlδctroc₂t₂lysisEtoEproαucδEπuδlsE₂nαEchδmic₂lsEπromEc₂r−onE
αioxiαδSSE2022QE 1

213 olδctrochδmic₂lE}δαuctionEoπEmyWEonEmoppδrRl₂sδαEolδctroc₂t₂lystE†upportδαEonEw”mxTsEwithE
niππδrδntEpunction₂lEqroupsSE 2

212 loostingEthδEmonvδrsionEoπEmyWEwithElioch₂rEtoEmlδ₂nEmyEinE₂nEktmosphδricEzl₂sm₂trondEkE†ynδrgyE
oπEzl₂sm₂EmhδmistryE₂nαEThδrmochδmistrySE 0
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211 TuningEstr₂tδgiδsE₂nαEstructurδEδππδctsEoπEδlδctroc₂t₂lystsEπorEc₂r−onEαioxiαδErδαuctionErδ₂ctionSE
2022QEZXQEV]VbRV]XX

210 sntδrπ₂cδEnδsignEπorEonh₂ncingEm₂r−onEnioxiαδEolδctrolysisEinE₂EpluiαizδαEolδctroαδEoπE
zhotoδlδctrochδmic₂lEmδllSE

209 ThδEonh₂ncδαEvoc₂lEmoEmoncδntr₂tionEπorEoππiciδntEmoWEolδctrolysisETow₂rαsEmWEzroαuctsEonE
T₂nαδmEkctivδE†itδsSE

208 kE nRnitritδE−₂ttδryE₂sE₂nEδnδrgyRoutputEδlδctroc₂t₂lyticEsystδmEπorEhighRδππiciδncyE₂mmoni₂E
synthδsisE−yEc₂r−onRαopδαEco−₂ltEoxiαδEn₂notu−δsSE 6

207 kE†upδr₂δrophilicEq₂sEniππusionEolδctroαδEw₂ximizingExitrogδnEpδδαingEtoEthδE}δ₂ctionEsntδrπ₂cδE
πorEoππiciδntEkm−iδntE†ynthδsisEoπEkmmoni₂SE

206 zorphyrinR−₂sδαEpr₂mδworkEw₂tδri₂lsEπorEonδrgyEmonvδrsionSE2022QEnull 26

205 kErδviδwEonEδlδctrochδmic₂lEconvδrsionEoπEmyWEtoEmydEkgR−₂sδαEδlδctroc₂t₂lystE₂nαEcδllE
conπigur₂tionEπorEinαustri₂lE₂pplic₂tionSE2022QE 0

204 qr₂inElounα₂ryRnδrivδαEmuEPETmuEUEsntδrπ₂cδsEinEmuyEx₂noshδδtsEπorEvowEyvδrpotδnti₂lEm₂r−onE
nioxiαδEolδctrorδαuctionEtoEothylδnδSEWWUUZ[Z 2

203 riδr₂rchic₂lEmicroTn₂nostructurδαEsilvδrEhollowEπi−δrE−oostsEδlδctrorδαuctionEoπEc₂r−onEαioxiαδSE
2022QEVXQE 0

202 †inglδRktomEm₂t₂lystsEπorEryαrogδnEqδnδr₂tiondE}₂tion₂lEnδsignQE}δcδntEkαv₂ncδsQE₂nαE
zδrspδctivδsSEWWUUba[ 5

201 ”illEp₂pδrEmicrozonδsE−δcomδEthδEgrδδnδstEchδmistryEmδthoαEπorEδlδctrolyticE₂n₂lysisiSE2022QEVbVQEVUa][Z

200 kαv₂ncδsEinE“i−r₂tion₂lE†t₂rkE†hiπtE†pδctroscopyEπorEwδ₂suringEsntδrπ₂ci₂lEolδctricEpiδlαsSEVccRWWZ 1

199 rδαgingEviEnδnαritδEporm₂tionE−yE“irtuδEoπEmontroll₂−lδETipRoππδctSE 1

198 †inglδE₂tomicEpδâ��xZE₂ctivδEsitδsE₂nαEnδigh−oringEgr₂phiticEnitrogδnEπorEδππiciδntE₂nαEst₂−lδE
δlδctrochδmic₂lEmyWErδαuctionSE 0

197 momp₂ringEintδrπ₂ci₂lEc₂tionEhyαr₂tionE₂tEc₂t₂lyticE₂ctivδEsitδsE₂nαEspδct₂torEsitδsEonEgolαE
δlδctroαδsdEunαδrst₂nαingEstructurδEsδnsitivδEmyWErδαuctionEkinδticsSE 3

196 kxi₂lEcoorαin₂tionErδgul₂tionEoπEwypR−₂sδαEsinglδR₂tomExiEc₂t₂lystsE−yEh₂logδnE₂tomsEπorE
δnh₂ncδαEmyWEδlδctrorδαuctionSE 5

195 snE†ituEmh₂lcogδnEvδ₂chingEw₂nipul₂tδsE}δ₂ct₂ntEsntδrπ₂cδEtow₂rαEoππiciδntEkminδE
olδctrooxiα₂tionSE 4

194 †ynδrgisticEmrEWEyEXEjkgErδtδrostructurδEonh₂ncδαEolδctroc₂t₂lyticEmyEWE}δαuctionEtoEmySEWWUWb[Z 5
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193 muR−₂sδαE−imδt₂llicEc₂t₂lystsEπorEmyWErδαuctionErδ₂ctionSE2022QEVUUUWX 1

192 Tot₂lEconvδrsionEoπEcδntimδtδrRsc₂lδEnickδlEπo₂mEintoEsinglδE₂tomEδlδctroc₂t₂lystsEwithEhighlyE
sδlδctivδEmyWEδlδctroc₂t₂lyticErδαuctionEinEnδutr₂lEδlδctrolytδSE 2

191 ThδEoππδctEoπETδmpδr₂turδEonEthδEm₂tionRzromotδαEolδctrochδmic₂lEmyEWE}δαuctionEonEqolαSE 2

190 “isu₂liz₂tionEoπEolδctrochδmic₂llyEkccδssi−lδE†itδsEinEplowRthroughEwoαδEπorEw₂ximizingEkv₂il₂−lδE
kctivδEkrδ₂Etow₂rαE†upδriorEolδctroc₂t₂lyticEkmmoni₂Eyxiα₂tionSE 1

189 kEr₂ppyEqδtRTogδthδrEâ��Ezro−ingEolδctrochδmic₂lEsntδrπ₂cδsE−yExonRvinδ₂rE“i−r₂tion₂lE
†pδctroscopySE

188 m₂r−onEαioxiαδEδlδctrorδαuctionEintoEπormicE₂ciαE₂nαEδthylδnδdE₂ErδviδwSE 2

187 righRThroughputE†crδδningEoπE†t₂−lδE†inglδRktomEm₂t₂lystsEinEmyWE}δαuctionE}δ₂ctionsSE2022QEVWQEbW]cRbWab 3

186 onzymδRsnspirδαEwicroδnvironmδntEonginδδringEoπE₂E†inglδRwolδcul₂rErδtδrojunctionEπorE
zromotingEmoncδrtδαEolδctrochδmic₂lEmyEWE}δαuctionSEWWUWbXU 1

185 olδctrolytδEoππδctsEonEmyWEolδctrochδmic₂lE}δαuctionEtoEmySE2022QE[[QEVcUURVcVV 4

184 snRsituRαδrivδαEsδlπRsδlδctivδEδlδctroc₂t₂lystsEπorEsol₂rEπorm₂tδEproαuctionEπromEsimult₂nδousEmyWE
rδαuctionE₂nαEmδth₂nolEoxiα₂tionSE2022QEVUUcaW 3

183 zhotoc₂t₂lyticEmyWEmonvδrsionEUsingEwδt₂lRmont₂iningEmoorαin₂tionEzolymδrsE₂nαExδtworksdE
}δcδntEnδvδlopmδntsEinEw₂tδri₂lEnδsignE₂nαEwδch₂nisticEnδt₂ilsSE2022QEVZQEWaab 0

182 wicroδnvironmδntEonginδδringEπorEthδEolδctroc₂t₂lyticEmyWE}δαuctionE}δ₂ctionSE 1

181 wicroδnvironmδntEonginδδringEπorEthδEolδctroc₂t₂lyticEmyWE}δαuctionE}δ₂ctionSE 0

180 }δgul₂tingEthδEspinEst₂tδEoπEsinglδR₂tomEαopδαEcov₂lδntEtri₂zinδEπr₂mδworksEπorEδππiciδntEnitrogδnE
πix₂tionSE2022QE 0

179 †urπ₂cδErδstructuringEinEkgmuEsinglδR₂tomE₂lloyEc₂t₂lystE₂nαEsδlπRδnh₂ncδαEsδlδctivityEtow₂rαEmyWE
rδαuctionSE2022QEZW]QEVZUaaZ 2

178 T₂iloringEwδllRorαδrδαQEhighlyEcryst₂llinδEc₂r−onEnitriαδEn₂no₂rr₂ysEvi₂Emolδcul₂rEδnginδδringEπorE
δππiciδntEphotosynthδsisEoπErWyWSE2022QEXVaQEVWVaWX 6

177 }δcδntEprogrδssEonEcov₂lδntEorg₂nicEπr₂mδworkEm₂tδri₂lsE₂sEmyWErδαuctionEδlδctroc₂t₂lystsSEVUQE 0

176 “δrtic₂llyEklignδαEwultiw₂llδαEm₂r−onEx₂notu−δTmuEm₂t₂lystsEπorEmyWEolδctrorδαuctionSE
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175 †imul₂tionE†tuαyE}δvδ₂lsEthδE}olδEoπEryαrogδnE†pillovδrEinEprRE₂nαEzotδnti₂lRnδpδnαδntEryαrogδnE
ovolutionEovδrEthδEximuElimδt₂lEm₂t₂lystSE 1

174 Unr₂vδlingEthδE†tructur₂lE†δnsitivityEoπEmyWEolδctrorδαuctionE₂tEp₂cδtRnδπinδαEx₂nocryst₂lsEvi₂E
morrδl₂tivδE†inglδRontityE₂nαEw₂croδlδctroαδEwδ₂surδmδntsSE2022QEVZZQEVW]aXRVW]bU 2

173 kEmδch₂nisticEstuαyEoπEztEp₂rticlδEδlδctroαδpositionE₂nαEgrowthEonE₂EsδlπR₂ssδm−lδαEmonol₂yδrE₂sE
₂nE₂ctivδEtδmpl₂tδSE2022QEcWUQEVV]]Xb 0

172 sntδrπ₂cδEαδsignEπorEδnh₂ncingEc₂r−onEαioxiαδEδlδctrolysisEinE₂EπluiαizδαEδlδctroαδEoπE
photoδlδctrochδmic₂lEcδllSE2022QEZ[UQEVXbV[b

171 VnE˛–RpδWyXT nyEtunctionEkrr₂ysEwoαiπiδαE−yEliE₂sEzhotoc₂thoαδdErighEoππiciδncyEinE
zhotoδlδctrochδmic₂lE}δαuctionEoπEmyWEtoErmyyrSE2022QEVXQE]b]aR]baZ 5

170 †tr₂inδαEv₂tticδEqolαRmoppδrEklloyEx₂nop₂rticlδsEπorEoππiciδntEm₂r−onEnioxiαδEolδctrorδαuctionSE
2022QEV[QE[U]Z

169 UtilizingErighEmoorαin₂tionEnivδrsityEinEm₂r−onEx₂noconδE†upportδαEm₂t₂lyticE†inglδRktomE†itδsEπorE
†crδδningEoπEyptim₂lEkctivitySE2022QEVXQEaUZXRaU[U

168 ypδr₂nαoErδconstructionEtow₂rαsEmusEn₂noαotsEwithEπ₂vor₂−lδEπ₂cδtsE₂nαEst₂−lδEmuPEst₂tδEπorE
sδlδctivδEmyWRtoRmWrZEconvδrsionSE

167 onh₂ncingEolδctroc₂t₂lyticExitrogδnE}δαuctionEonEpδwRv₂yδrEkntimonδnδEinE₂nEkquδousEzot₂ssiumE
†ulπ₂tδEolδctrolytδSE2022QEVW]QEVX]WcRVX]Xc 1

166 zhotochδmic₂lE†ystδmsEπorE†ol₂rRtoRpuδlEzroαuctionSE2022QE[QE 1

165 }₂tion₂lEw₂nipul₂tionEoπEsntδrmδαi₂tδsEonEmoppδrEπorEmyWEolδctrorδαuctionETow₂rαEwultic₂r−onE
zroαuctsSE 1

164 ThδEδnh₂ncδαEαiδlδctricEpropδrtyEoπEthδEgr₂phδnδEcompositδE₂nchorδαEwithEnonRpl₂n₂rEironE
singlδR₂tomsSE2022QEVWVQEUaXVUW 1

163 x₂nosc₂lδEvisu₂liz₂tionEoπEmδt₂llicEδlδctroαδpositionEinE₂EwδllRcontrollδαEchδmic₂lEδnvironmδntSE
2022QEXXQEZZ[aUW 0

162 kEgδnδr₂lEsynthδsisEoπEsinglδE₂tomEc₂t₂lystsEwithEcontroll₂−lδE₂tomicE₂nαEmδsoporousEstructurδsSE
2022QEVQE][bR]]a 2

161 sntδrπ₂ci₂lEδlδctricEπiδlαEδππδctEonEδlδctrochδmic₂lEc₂r−onEαioxiαδErδαuctionErδ₂ctionSE2022QE 3

160 TinRαopδαE−ismuthEαδnαritδsEπorEhighlyEδππiciδntEδlδctroc₂t₂lyticErδαuctionEoπEmyEWE−yEusingE−ipol₂rE
mδm−r₂nδEinEultr₂thinEliquiαErδ₂ctorSE 1

159 yrαδrδαEkgEx₂nonδδαlδEkrr₂ysEwithEonh₂ncδαEolδctroc₂t₂lyticEmyWE}δαuctionEvi₂E
†tructurδRsnαucδαEsnhi−itionEoπEryαrogδnEovolutionSE2022QEWWQE]Wa]R]WbZ 3

158 kEspδci₂lEliR†EmotiπEc₂t₂lystEπorEhighlyEsδlδctivδEmyWEconvδrsionEtoEmδth₂nolSE2022QEZVXQEVUaaRVUbb 1
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157 †t₂−ilityEstr₂tδgiδsEoπEpδrovskitδEqu₂ntumEαotsE₂nαEthδirEδxtδnαδαE₂pplic₂tionsEinEδxtrδmδE
δnvironmδntdEkErδviδwSE2022QEV[]QEVVVcba 2

156 †ynδrgisticEintδrπ₂cδEδnginδδringE₂nαEstructur₂lEoptimiz₂tionEoπEnonRno−lδEmδt₂lEtδlluriαδRnitriαδE
δlδctroc₂t₂lystsEπorEsust₂in₂−lyEovδr₂llEsδ₂w₂tδrEδlδctrolysisSE2022QEXVbQEVWVbXZ 4

155 onh₂ncδαEδlδctroc₂t₂lyticEnitrogδnErδαuctionEinspirδαE−yE₂ElightningEroαEδππδctEonEurchinRlikδE
moXyZEc₂t₂lystSE2022QEZ[UQEVXbXV] 0

154 }₂tion₂lEαδsignEoπEvδwisE₂ciαR−₂sδE−iπunction₂lEn₂nopolymδrsEwithEhighEpδrπorm₂ncδEonE
myWTδpoxiαδEcyclo₂ααitionEwithoutE₂Ecoc₂t₂lystSE2023QEZ[VQEVXbaV[ 1

153 zhotoc₂t₂lyticErWyWEproαuctionE†ystδmsdEnδsignEstr₂tδgiδsE₂nαEδnvironmδnt₂lE₂pplic₂tionsSE2023QE
Z[VQEVXbZbc 4

152 †ust₂in₂−lδEorg₂nicEsynthδsisEpromotδαEonEtit₂niumEαioxiαδEusingEcoorαin₂tδαEw₂tδrE₂nαE
rδnδw₂−lδEδnδrgiδsTrδsourcδsSE2022QEZaWQEWVZaaX 0

151 mircul₂rE₂αsorptivδEutiliz₂tionEoπE−δnz₂lkoniumEchloriαδEvi₂EconstructionEoπEionicEmicroδnvironmδntE
inEαop₂minδEquinonδRπunction₂lizδαE₂crylicEπi−δrEsurπ₂cδSE2022QEW]QEVUVVbU 0

150 Tow₂rαsE₂nEultr₂RlongEliπδsp₂nEviRmyWdEδlδctronEstructurδE₂nαEch₂rgδEtr₂nsπδrEp₂thw₂yErδgul₂tionE
onEhiδr₂rchic₂lE₂rchitδcturδSE2023QEZ[VQEVXbc[X 0

149 v₂sδrRinαucδαEpδrioαicEsurπ₂cδEstructurδαEδlδctroαδsEwithEZ[JEδnδrgyEs₂vingEinEδlδctrochδmic₂lE
πuδlEgδnδr₂tionEthroughEπiδlαEloc₂liz₂tionSE2020QEWVUVU[RWVUVU[ 0

148 onh₂ncδαEoxygδnEtr₂nsportEinEionomδrEπilmsEonEpl₂tinumEδlδctroαδsEvi₂E₂Eloc₂lEδlδctricEπiδlαSE 0
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