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xxid₂SE2013QEYQEXVYYRZV 45
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2013QE]QEbX[[R]Y 343
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proδisiπ₆Eus₂EşsEşπEor₆şπi⁴Et−iπE₄iγδEtrşπsistorSE2013QEZZQEWbbRXUY 34
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loπdu⁴tiv₂Enγ₂⁴trod₂sSE2013QEXQE 176

1576 qi₆−E⁴şpş⁴itiv₂Ep₂r₄orδşπ⁴₂Eo₄E₄γ₂xibγ₂EşπdEbiπd₂rR₄r₂₂E₆rşp−₂π₂Rpoγypyrroγ₂E⁴oδposit₂E
δ₂δbrşπ₂Ebşs₂dEoπEiπEsituEr₂du⁴tioπEo₄E₆rşp−₂π₂Eoxid₂EşπdEs₂γ₄Rşss₂δbγySE2013QEZQEba[UR[ 82

1575 jEπov₂γEδ₂t−odE₄orEşppγyiπ₆Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂Edir₂⁴tγyEtoE₂γ₂⁴troπi⁴Et₂xtiγ₂sE₄roδEyşrπsEtoE
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2020QEW]aQEVVaX][ 17

414 wşπos⁴şγ₂Eluo₂WxYEδoπodisp₂rs₂dγyEşπ⁴−or₂dEoπEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂EşsE₂x⁴₂γγ₂πtE
p₂roxydisuγ₄şt₂E⁴ştşγystE₄orEr₂δovşγEo₄E₆şs₂ousE₂γ₂δ₂πtşγEδ₂r⁴urySE2020QEYUVQEVW[VUV 19

413 wşπoşdsorb₂πtsEşπdEπşπoporousEδşt₂rişγsE₄orEt−₂E₄oodEiπdustrySE2020QEVU]RVZb 2

412 jELoπ₂Rtub₂LEsyπt−₂sisEo₄EşEs₂γ₂⁴tiv₂E₄γuor₂s⁴₂π⁴₂ELturπEo₄₄ToπLEmwjEprob₂Ebşs₂dEoπEşE
lRp−y⁴o⁴yşπiπR₆rşp−₂π₂Eoxid₂EMlylRpxNEbioE⁴oδposit₂SE2020QEV[XQEb]]RbaY 2

411 ”γtrşγi₆−tE⁴ovşγ₂πtγyEiπt₂r⁴oππ₂⁴t₂dEsiγi⁴oπE⁴şrbid₂Eş₂ro₄oşδE₄orE−i₆−Ep₂r₄orδşπ⁴₂Et−₂rδşγγyE
⁴oπdu⁴tiv₂E₂poxyE⁴oδposit₂sSE2020QEVXaQEVU[UWa 9

410 nπ−şπ⁴₂dE⁴orrosioπEr₂sistşπ⁴₂Eo₄Eştδosp−₂ri⁴EpγşsδşRsprşy₂dEzir⁴oπişâ��pwyE⁴oδposit₂EbyE
₆rşp−₂π₂Eoxid₂Eπşπopγşt₂γ₂tE₂π⁴şpsuγştioπSE2020QEVW[QEV 1

409 ”πusuşγE‘₂du⁴tioπEo₄Eprşp−₂π₂Exxid₂EbyE“itşπiuδEmioxid₂Enγ₂⁴troπsEyrodu⁴₂dEbyEroπiziπ₆E
‘şdiştioπcE‘₂ş⁴tioπEyrodu⁴tsEşπdEv₂⁴−şπisδSE2020QEVWYQEZYWZRZYXZ 2

408 ‘ştioπşγEd₂si₆πEo₄E−i₂rşr⁴−i⁴şγE⁴şrboπE−ybridEδi⁴roşss₂δbγi₂sEvişEr₂du⁴tiv₂R⁴ştşγyti⁴E⁴−₂δi⁴şγE
vşporEd₂positioπSE2020QEV[]QEYWWRYXU 5

407 yr₂pşrştioπEşπdE⁴−şrş⁴t₂rizştioπEo₄E⁴oγor₄uγE₆rşp−₂π₂Eoxid₂Epşp₂rsEşπdE₄γ₂xibγ₂EwRdopiπ₆E
₆rşp−₂π₂Epşp₂rsE₄orEsup₂r⁴şpş⁴itorEşπdE⁴şpş⁴itiv₂Ed₂ioπizştioπSE2020QEWQE[Z[R[]Y 10

406 jEr₂vi₂wEoπEstrşt₂₆i₂sE₄orEt−₂E₄şbri⁴ştioπEo₄E₆rşp−₂π₂E₄ibr₂sEwit−E₆rşp−₂π₂Eoxid₂SSE2020QEVUQEZ]WWRZ]XX 9

405 ”r₂şRbşs₂dEsyπt−₂sisEo₄Eδş₆π₂tit₂Eπşπopşrti⁴γ₂sEşπdEitsE⁴oδposit₂Ewit−E₆rşp−₂π₂Eoxid₂cEstru⁴turşγE
şπdEδş₆π₂ti⁴E⁴−şrş⁴t₂rizştioπSE2020QEXVQE]YbUR]Yba 1

404 lurr₂πtEiπv₂sti₆ştioπsEiπEt−₂or₂ti⁴şγEstudi₂sEo₄Eπşπostru⁴tur₂â��γiquidEiπt₂r₄ş⁴₂sSE2020QE[ZQEbXRVU] 4

403 ’tru⁴tur₂Rd₂si₆π₂dEsyπt−₂sisEo₄EXmEvo’WEşπ⁴−or₂dEoπEioπi⁴EγiquidEδodi₄i₂dErpxâ��lw“sEiπspir₂dEbyEşE
−oπ₂y⁴oδbE₄orE₂x⁴₂γγ₂πtEγit−iuδEstorş₆₂SE2020QEaQEYa[aRYa][ 9

402 yr₂pşrştioπEo₄Ep₂tşγoidE₆rşp−it₂Eπşπo₄γşβ₂sEiπEδoγt₂πEsşγtE₄orE−i₆−Rp₂r₄orδşπ⁴₂Eγit−iuδRioπE
bştt₂ri₂sSE2020QEW[QEXXZVRXXZa 2
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401 qydrot−₂rδşγEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂Eδ₂δbrşπ₂sE₄orEdy₂sEr₂δoviπ₆SE2020QEWYVQEVV[]XU 31

400 jE⁴oδposit₂Ewit−EşE₆rşdi₂πtEdistributioπEo₄E₆rşp−₂π₂EşπdEitsEşπisotropi⁴E₂γ₂⁴troδş₆π₂ti⁴E
r₂₄γ₂⁴tioπSSE2020QEVUQEXXVYRXXVa 1

399 mir₂⁴tE‘₂du⁴tioπEo₄Eprşp−₂π₂Exxid₂Twşπo₄ibriγγşt₂dEl₂γγuγos₂Eloδposit₂EoiγδEşπdEitsEnγ₂⁴tri⁴şγE
loπdu⁴tivityE‘₂s₂şr⁴−SE2020QEVUQEXVWY 16

398 nδb₂dd₂dE⁴şrboπEiπEşE⁴şrboπEπitrid₂E−oγγowEsp−₂r₂E₄orE₂π−şπ⁴₂dE⁴−şr₆₂Es₂pşrştioπEşπdE
p−oto⁴ştşγyti⁴Ewşt₂rEspγittiπ₆SE2020QEVWQE]XXbR]XY[ 13

397 qi₆−γyE₂₄₄i⁴i₂πtEşπdEbri₆−tEr₂dEquşπtuδEdotEγi₆−tR₂δittiπ₆Ediod₂sEwit−Ebşγşπ⁴₂dE⁴−şr₆₂Eiπα₂⁴tioπSE
2020QEaVQEVUZ[aX 9

396 jss₂δbγyEşπdEşppγi⁴ştioπEşdvşπ⁴₂δ₂πtEo₄Eor₆şπi⁴R₄uπ⁴tioπşγiz₂dE₆rşp−₂π₂Rbşs₂dEδşt₂rişγscEjE
r₂vi₂wSE2020QEYXQEVZYYRVZZ] 15

395 rπtrodu⁴iπ₆Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂EtoE₂π−şπ⁴₂Et−₂Et−₂rδşγEprop₂rti₂sEo₄E⁴₂δ₂πtE⁴oδposit₂sSE
2020QEVUbQEVUXZZb 24

394 loπtroγγ₂dEsw₂γγiπ₆Eo₄E₆rşp−₂π₂E₄iγδsEtowşrdsE−i₂rşr⁴−i⁴şγEstru⁴tur₂sE₄orEsup₂r⁴şpş⁴itorE
₂γ₂⁴trod₂sSE2020QEYZXQEWW]aZV 31

393 voγ₂⁴uγşrγyEiδpriπt₂dEδi⁴ropşrti⁴γ₂sEMδi⁴rovrysNE₂δb₂dd₂dEwit−Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂E₄orE
⁴şptur₂EşπdEd₂stru⁴tioπEo₄EnS⁴oγiEiπEdriπβiπ₆Ewşt₂rSE2020QEVVUQEVVU[]W 7

392 prşp−₂π₂Eoxid₂Eδodi₄i₂dEwşst₂Eπ₂wspşp₂rE₄orEr₂δovşγEo₄E−₂şvyEδ₂tşγEioπsEşπdEitsEşppγi⁴ştioπEiπE
iπdustrişγEwşst₂wşt₂rSE2020QEWYYQEVWW[bW 12

391 jEd₂πs₂E₆rşp−₂π₂Eδoπoγit−Ewit−Epoγoxşδ₂rEpr₂₄uπ⁴tioπşγizştioπE₂πşbγiπ₆Eşqu₂ousEr₂disp₂rsioπEtoE
obtşiπEsoγubiγiz₂dE₆rşp−₂π₂Es−₂₂tsSE2020QEXVQEWZU]RWZVV 4

390 ‘₂⁴y⁴γiπ₆EπoπR₄oodR₆rşd₂Etr₂₂E₆uδEwşst₂sEiπtoEπşπoporousE⁴şrboπE₄orEsustşiπşbγ₂E₂π₂r₆yE
−şrv₂stiπ₆SE2020QEWWQEVVbaRVWUa 19

389 oş⁴iγ₂EiπEsituE₄şbri⁴ştioπEo₄Ebioδorp−i⁴EloyRloxTrpxTlEşsEşπE₂₄₄i⁴i₂πtE₂γ₂⁴tro⁴ştşγystE₄orEt−₂E
oxy₆₂πEr₂du⁴tioπEr₂ş⁴tioπSE2020QEVWQEYX]YRYXaW 58

388 yrodu⁴tioπEşπdEpro⁴₂ssiπ₆Eo₄E₆rşp−₂π₂EşπdEr₂γşt₂dEδşt₂rişγsSE2020QE]QEUWWUUV 179

387 koostiπ₆Et−₂Eq₂ştEmissipştioπEy₂r₄orδşπ⁴₂Eo₄Eprşp−₂π₂Tyoγyiδid₂Eoγ₂xibγ₂ElşrboπEoiγδEvişE
nπ−şπ⁴₂dE“−rou₆−Ryγşπ₂Eloπdu⁴tivityEo₄EXmEqybridiz₂dE’tru⁴tur₂SE2020QEV[QE₂VbUXXVZ 23

386 lşssşvşREşπdEbşδbooRd₂riv₂dE⁴şrboπsEwit−E−i₆−₂rEd₂₆r₂₂Eo₄E₆rşp−itizştioπE₄orE₂π₂r₆yEstorş₆₂SE
2020QEbQEZYR[Z 5

385 vuγti₄uπ⁴tioπşγEl−itosşπâ��rpxEw₂tworβEkiπd₂rE₄orEnπ−şπ⁴iπ₆Et−₂Ely⁴γ₂E’tşbiγityEo₄Euiâ��’Ekştt₂ri₂sSE
2020QEXUQEVbU][aU 31

384 xπ₂Rst₂pEpr₂pşrştioπEo₄Eloo₂WxYTo₂loT₆rşp−it₂Eπşπos−₂₂tsE−ybridE⁴oδposit₂sEwit−Etuπşbγ₂E
δi⁴rowşv₂EşbsorptioπEp₂r₄orδşπ⁴₂SE2020QEY[QEVWXZXRVWX[X 28
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383 q₂t₂ro₆₂π₂ityEo₄E—şt₂rEvoγ₂⁴uγ₂sEoπEt−₂Eor₂₂E’ur₄ş⁴₂Eo₄E“−iπE‘₂du⁴₂dEprşp−₂π₂Exxid₂E’−₂₂tsSE
2020QEVWYQEVVU[YRVVU]Y 3

382 qi₆−γyEloπdu⁴tiv₂QE’⁴şγşbγ₂QEşπdEvş⁴−iπ₂E—şs−şbγ₂Eprşp−₂π₂Rkşs₂dEnR“₂xtiγ₂sE₄orEvuγti₄uπ⁴tioπşγE
—₂şrşbγ₂Enγ₂⁴troπi⁴Ejppγi⁴ştioπsSE2020QEXUQEWUUUWbX 106

381 yr₂pşrştioπEo₄E₆rşp−₂π₂E₂γ₂⁴trod₂SE2020QEW]RZ]

380 ‘₂du⁴₂dE₆rşp−₂π₂Eoxid₂Ewit−EXmEiπt₂r⁴oππ₂⁴t₂dE−oγγowE⁴−şππ₂γEşr⁴−it₂⁴tur₂EşsE−i₆−Rp₂r₄orδşπ⁴₂E
şπod₂E₄orEuiTwşTtRioπEstorş₆₂SE2020QEXbYQEVWYbZ[ 21

379 qi₆−γyE‘₂v₂rsibγ₂EşπdE‘şpidE’odiuδE’torş₆₂EiπEp₂yEwit−E’yπ₂r₆isti⁴En₄₄₂⁴tE₄roδExutsid₂RrπE
xptiδizştioπSE2020QEVYQEYXZWRYX[Z 14

378 ”γtrştou₆−E₆rşp−₂π₂Rbγş⁴βEp−osp−orusE₄iγδsSE2020QEVV]QEa]W]Ra]XZ 40

377 qi₆−E“−₂rδşγEloπdu⁴tivityEnπ−şπ⁴₂δ₂πtEo₄Eyoγyδ₂rEloδposit₂sEwit−E–₂rti⁴şγγyEjγi₆π₂dE’iγi⁴oπE
lşrbid₂E’−₂₂tE’⁴ş₄₄oγdsSE2020QEVWQEWXXaaRWXXba 31

376 ‘₂du⁴iπ₆E₆rşp−₂π₂Eoxid₂Eusiπ₆E−ydroiodi⁴Eş⁴idE₄uδ₂sEşπdEγowEt₂δp₂rştur₂Eşππ₂şγiπ₆E₄orE
₂π−şπ⁴₂dE₂γ₂⁴tri⁴şγE⁴oπdu⁴tivitySE2020QEZQEVbRWZ 5

375
m₂t₂rδiπştioπEo₄Et−₂Ebioδşrβ₂rEuRtryptop−şπEγ₂v₂γEiπEdişb₂ti⁴EşπdEπorδşγE−uδşπEs₂ruδEbşs₂dEoπE
şπE₂γ₂⁴tro⁴−₂δi⁴şγEs₂πsiπ₆Eδ₂t−odEusiπ₆Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂T₆oγdEπşπopşrti⁴γ₂sTVaR⁴rowπR[SE
2020QEYVWQEX[VZRX[W]

7

374 n₄₄₂⁴tEo₄Ep−ysi⁴şγEşπdE⁴−₂δi⁴şγEstru⁴tur₂sEo₄E₆rşp−₂π₂Eoxid₂EoπEwşt₂rEp₂rδ₂ştioπEiπE₆rşp−₂π₂E
oxid₂Eδ₂δbrşπ₂sSE2020QEZWUQEVY[XUa 12

373 rδprov₂dEp−otovoγtşi⁴Ep₂r₄orδşπ⁴₂Eo₄E₆rşp−₂π₂Rbşs₂dEsoγşrE⁴₂γγsEoπEt₂xtur₂dEsiγi⁴oπEsubstrşt₂SE
2020QEaXYQEVZZVWX 12

372 oş⁴iγ₂EiπRsituEp−otor₂du⁴tioπRδ₂dişt₂dEsyπt−₂sisEo₄ErpxTwşkixX´•WqWxE⁴oδposit₂sEwit−E₂π−şπ⁴₂dE
visibγ₂Rγi₆−tRdriv₂πEp−oto⁴ştşγyti⁴Eş⁴tivitySE2020QEVWVQEVVYVWU 4

371 rπ₄γu₂π⁴₂Eo₄E₆rşp−₂π₂T⁴opp₂rE−ybridEπşπopşrti⁴γ₂Eşdditiv₂sEoπEtriboγo₆i⁴şγEprop₂rti₂sEo₄EsoγidE
⁴₂γγuγos₂Eγubri⁴şπtsSE2020QEXabQEVWZ[ZZ 16

370 ouγγEş⁴tivştioπEpştt₂rπEδşppiπ₆EbyEsiδuγtşπ₂ousEd₂₂pEbrşiπEstiδuγştioπEşπdE₄v‘rEwit−E₆rşp−₂π₂E
₄ib₂rE₂γ₂⁴trod₂sSENature CommunicationsQE2020QEVVQEV]aa 17.4 27

369 rπRvxoRd₂riv₂dEuγtrşt−iπE−₂t₂roştoδRdop₂dE⁴şrboπEπşπos−₂₂tsE₄orEiδproviπ₆Eoxy₆₂πEr₂du⁴tioπSE
2020QEVWQEVUUVbRVUUWZ 23

368 loδpşriπ₆Eprşp−₂π₂Exxid₂EşπdE‘₂du⁴₂dEprşp−₂π₂Exxid₂EşsEkγ₂πdiπ₆Evşt₂rişγsE₄orEyoγysuγ₄oπ₂E
şπdEyoγyviπyγid₂π₂Emi₄γuorid₂Ev₂δbrşπ₂sSE2020QEVUQEWUVZ 4

367 nπ−şπ⁴₂dEδ₂⁴−şπi⁴şγEprop₂rtyEşπdErşdiştioπEr₂sistşπ⁴₂Eo₄Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂Ttuπ₆st₂πE
⁴oδposit₂Ewit−Eπş⁴r₂Rγiβ₂Eşr⁴−it₂⁴tur₂SE2020QEWYZQEVVWX[V 6

366 ‘₂₆uγştiπ₆Exxy₆₂πE’ubstitu₂πtsEwit−Exptiδiz₂dE‘₂doxEj⁴tivityEiπEl−₂δi⁴şγγyE‘₂du⁴₂dEprşp−₂π₂E
xxid₂E₄orEjqu₂ousE²πRroπEqybridElşpş⁴itorSE2021QEXVQEWUU]aYX 49
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365 nγ₂⁴trop−or₂ti⁴şγγyEd₂posit₂dE₆rşp−₂π₂Eoxid₂Ewit−Eδodi₄i₂dEsubstrşt₂â��susp₂πsioπEiπt₂r₄ş⁴₂E₄orE
tşiγor₂dE₄i₂γdE₂δissioπEr₂spoπs₂SE2021QEZVQEVb]RWU] 2

364 ’₂γ₂⁴tiv₂Er₂du⁴tioπEo₄E₂poxyE₆roupsEiπE₆rşp−₂π₂Eoxid₂Eδ₂δbrşπ₂E₄orEuγtrş−i₆−Ewşt₂rEp₂rδ₂ştioπSE
2021QEV]WQEWWaRWXZ 14

363 “−₂rδşγQE₂γ₂⁴tri⁴şγEşπdEδ₂⁴−şπi⁴şγEprop₂rti₂sEo₄E₆rşp−₂π₂TπşπoRşγuδiπşT₂poxyE⁴oδposit₂sSE2021QE
WZ]QEVWXaUb 18

362 prşp−₂π₂E₄iγδE₄orEt−₂rδşγEδşπş₆₂δ₂πtcEjEr₂vi₂wSE2021QEXQEVRV[ 17

361 ’trşt₂₆i₂sE₄orEr₂du⁴tioπEo₄E₆rşp−₂π₂Eoxid₂Eâ��EjE⁴oδpr₂−₂πsiv₂Er₂vi₂wSE2021QEYUZQEVW]UVa 72

360 jπEjγRşssist₂dEpxTrpxEsşπusE₄iγδcEoşbri⁴ştioπEşπdE−y₆ros⁴opi⁴Eprop₂rti₂sSE2021QEV]VQEZaZRZb[ 9

359 jE˛–Ro₂WxXTrpxEδş₆π₂ti⁴Ep−oto⁴ştşγystcEnπ−şπ⁴₂dEp−oto⁴ştşγyti⁴Ep₂r₄orδşπ⁴₂Er₂₆uγşt₂dEbyE
δş₆π₂ti⁴E₄i₂γdSE2021QEaZVQEVZ[]XX 22

358 nπ−şπ⁴₂dEp−oto⁴ştşγyti⁴Eş⁴tiviti₂sEo₄Esiγi⁴oπEπşπowir₂sT₆rşp−₂π₂Eoxid₂Eπşπo⁴oδposit₂cEn₄₄₂⁴tEo₄E
₂t⁴−iπ₆Epşrşδ₂t₂rsSE2021QEVUVQEVWXRVXY 16

357 prşp−₂π₂cExutγooβEiπEt−₂E₂π−şπ⁴₂EoiγEr₂⁴ov₂ryEMnx‘NSE2021QEXWVQEVVYZVb 14

356 WmE’πTlE₄r₂₂stşπdiπ₆E₄rşδ₂worβsEşsEşErobustEπu⁴γ₂ştioπEγşy₂rE₄orE−i₆−γyEstşbγ₂EsodiuδEδ₂tşγE
şπod₂sEwit−EşE−i₆−EutiγizştioπSE2021QE]bQEVUZYZ] 18

355 ’tşbγ₂E₂γ₂⁴tri⁴şγγyE⁴oπdu⁴tiv₂QE−i₆−γyE₄γşδ₂Rr₂tşrdşπtE₄oşδE⁴oδposit₂sE₆₂π₂rşt₂dE₄roδEr₂du⁴₂dE
₆rşp−₂π₂Eoxid₂EşπdEsiγi⁴oπ₂Er₂siπE⁴oştiπ₆sSE2021QEV]QE[aRaW 6

354 ‘şδşπEδşpsEr₂v₂şγE−₂t₂ro₆₂π₂ousE−ydro₆₂πştioπEoπE⁴şrboπEδşt₂rişγsSE2021QEZWQEZV[RZWY 1

353 uowEt₂δp₂rştur₂E⁴−₂δi⁴şγEtr₂ştδ₂πtEo₄E₆rşp−₂π₂E₄iγδsEδşd₂EbyEdoubγ₂Es₂γ₄Rşss₂δbγyEpro⁴₂ssEtoE
iδprov₂Es−₂₂tEr₂sistşπ⁴₂SE2021QEVVVQEVUaWVa 2

352 –şγidştioπEo₄E₂xp₂riδ₂πtşγEr₂suγtsE₄orE₆rşp−₂π₂Eoxid₂R₂poxyEpoγyδ₂rEπşπo⁴oδposit₂Et−rou₆−E
⁴oδputştioπşγEşπşγysisSE2021QEZbQEaYRbb 12

351 kioRrπspir₂dEnγ₂⁴troπi⁴E“₂xtiγ₂EYşrπRkşs₂dEwxE’₂πsorE”siπ₆EjδyγoidRprşp−₂π₂Eloδposit₂SE2021QE[QE]]]R]aZ 7
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t−r₂₂Rdiδ₂πsioπşγE₆rşp−₂π₂Ewrşpp₂dEπ²–rRdop₂dEşδorp−ousEjγEsp₂⁴i₂sE₄orE⁴−γorşδp−₂πi⁴oγE
r₂δovşγEiπEt−₂Eo₂πtoπRγiβ₂Esyst₂δSE2021QEYWZQEVXVYb]

4

226 Gxxyπitrid₂EtrşpGEov₂rEwT’E⁴oRdop₂dE₆rşp−₂π₂Rsupport₂dE⁴ştşγystsEproδotiπ₆EγowEt₂δp₂rştur₂E
wqR’l‘Ep₂r₄orδşπ⁴₂cErπsi₆−tEiπtoEt−₂Estru⁴tur₂EşπdEδ₂⁴−şπisδsSE2022QEYWXQEVW]Va] 0

225 qi₆−γyEs₂πsitiv₂QEs₂γ₄Rpow₂r₂dEp−otod₂t₂⁴torEbşs₂dEoπEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂REpoγyviπyγE
pyrroγidoπ₂E₄ib₂rsEMosNTpR’iE−₂t₂roαuπ⁴tioπSE2022QEaabQEV[V[Y] 3

224 lqjy“n‘EYcy−ysi⁴şγEyrop₂rti₂sEo₄Eyoγyδ₂rEouπ⁴tioπşγiz₂dEprşp−₂π₂SE2021QEbZRVXW

223 uşs₂rRiπdu⁴₂dE₆rşp−₂π₂E₄orE₂πviroπδ₂πtşγEşppγi⁴ştioπscEpro₆r₂ssEşπdEopportuπiti₂sSE 12

222 oγ₂xibγ₂Ejrti₄i⁴işγEv₂δristiv₂E’yπşps₂Eloπstru⁴t₂dE₄roδE’oγutioπRyro⁴₂ss₂dEv₆xâ��prşp−₂π₂Exxid₂E
zuşπtuδEmotEqybridEoiγδsSE2021QE]QEWUUUaaW 6
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221 nγ₂⁴tro⁴−₂δi⁴şγEs₂πsiπ₆Eo₄Epio₆γitşzoπ₂E−ydro⁴−γorid₂EoπEwRdop₂dErRpxEδodi₄i₂dE⁴oδδ₂r⁴işγE
₂γ₂⁴trod₂sSE2021QEVY[QEXZ]aRXZaa 0

220 ’δşγγRsiz₂E₆rşp−₂π₂Eoxid₂EMpxNEşsEşE−oγ₂Eiπα₂⁴tioπEγşy₂rE₄orE−i₆−Rp₂r₄orδşπ⁴₂E₆r₂₂πE
p−osp−or₂s⁴₂πtEor₆şπi⁴Eγi₆−tR₂δittiπ₆Ediod₂sSE2021QEbQEVWYUaRVWYVb 1

219 nδ₂r₆iπ₆Eiπv₂sti₆ştorEs₂ri₂scEXmEpriπt₂dE₆rşp−₂π₂Rbiopoγyδ₂rEş₂ro₆₂γsE₄orEwşt₂rE⁴oπtşδiπşπtE
r₂δovşγcEşEproo₄Eo₄E⁴oπ⁴₂ptSE2021QEaQEXbbRYVY 5

218 nx⁴itştioπEd₂p₂πd₂π⁴₂EşπdEiπd₂p₂πd₂π⁴₂Eo₄Ep−otoγuδiπ₂s⁴₂π⁴₂EiπE⁴şrboπEdotsEşπdE₆rşp−₂π₂E
quşπtuδEdotscEiπsi₆−tsEiπtoEt−₂Eδ₂⁴−şπisδEo₄E₂δissioπSE2021QEVXQEV[[[WRV[[]V 2

217 uşr₆₂Rjr₂şEprşp−₂π₂EşπdElşrboπEwşπos−₂₂tsE₄orExr₆şπi⁴Enγ₂⁴troπi⁴scE’yπt−₂sisEşπdEprowt−E
v₂⁴−şπisδSEaVRVWU 3

216 prşp−₂π₂cE’yπt−₂sisQEyrop₂rti₂sEşπdEjppγi⁴ştioπSEVXbRVbX 1

215 oş⁴iγ₂E‘ooδE“₂δp₂rştur₂E’yπt−₂sisEo₄E‘₂du⁴₂dEprşp−₂π₂Exxid₂EşsEn₄₄i⁴i₂πtEv₂tşγRor₂₂E
nγ₂⁴tro⁴ştşγystE₄orExxy₆₂πE‘₂du⁴tioπE‘₂ş⁴tioπSE2019QEWZbRW]V 3

214 l−şrş⁴t₂risti⁴sEo₄Eprşp−₂π₂T‘₂du⁴₂dEprşp−₂π₂Exxid₂SE2020QEVZZRV]] 24

213 prşp−₂π₂Exxid₂cE’yπt−₂sisEşπdEl−şrş⁴t₂rizştioπSE2017QEVRWa 2

212 ’troπ₆EşπdEtou₆−E₆rşp−₂π₂Epşp₂rsE⁴oπstru⁴t₂dEwit−Epyr₂π₂R⁴oπtşiπiπ₆EsδşγγEδoγ₂⁴uγ₂sEvişE
ˇ�Rˇ�TqRboπdiπ₆Esyπ₂r₆isti⁴Eiπt₂rş⁴tioπsSE2021QE[YQEVWU[RVWVa 1

211 ’tru⁴tur₂EşπdEprop₂rti₂sEo₄Et−₂rδoδ₂⁴−şπi⁴şγγyEpro⁴₂ss₂dE⁴−itosşπT⁴şrboxyδ₂t−yγE
⁴₂γγuγos₂T₆rşp−₂π₂Eoxid₂Epoγy₂γ₂⁴troγyt₂E⁴oδpγ₂x₂dEbioπşπo⁴oδposit₂sSE2020QEVZaQEYWURYWb 15

210 ’iδiγşrEâ��r₂γşyErş⁴₂â��E⁴şpş⁴itşπ⁴₂Eb₂−şviorsEo₄E₄oγd₂dE₆rşp−₂π₂E₄iγδsEbşs₂dE−i₆−Rp₂r₄orδşπ⁴₂E
sup₂r⁴şpş⁴itorsSE2020QEY[UQEWWaVUa 6

209 rπ⁴orporştiπ₆Ej₆Ewşπowir₂sEiπtoEprşp−₂π₂Ewşπos−₂₂tsE₄orEnπ−şπ⁴₂dE“−₂rδşγEloπdu⁴tivitycE
rδpγi⁴ştioπsE₄orE“−₂rδşγEvşπş₆₂δ₂πtSE2020QEXQE[U[VR[U]U 10

208 k₂yoπdE₆rşp−₂π₂Eoxid₂cEγşs₂rE₂π₆iπ₂₂riπ₆E₄uπ⁴tioπşγiz₂dE₆rşp−₂π₂E₄orE₄γ₂xibγ₂E₂γ₂⁴troπi⁴sSE2020QE]QEVUXURVUYV18

207 ’tşbγ₂E⁴oδpγ₂t₂Es₂şwşt₂rE₂γ₂⁴troγysisEbyEusiπ₆Eiπt₂r₄ş⁴işγE⁴−γorid₂EioπEbγo⁴βiπ₆Eγşy₂rEoπE⁴ştşγystE
sur₄ş⁴₂SE2020QEaQEWYZUVRWYZVY 42

206 ’yπt−₂sisEşπdE⁴−şrş⁴t₂rizştioπEo₄EwR³YRM⁴−γoro⁴şrboπyγNp−₂πyγÖδşγ₂iδid₂E₄uπ⁴tioπşγiz₂dE₆rşp−₂π₂E
oxid₂EşπdEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂SE2017QEWZQEYYWRYYa 3

205 l−₂δi⁴şγR₄r₂₂Etrşπs₄₂rEo₄Epştt₂rπ₂dEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂Et−iπE₄iγδsE₄orEγşr₆₂Eşr₂şE₄γ₂xibγ₂E
₂γ₂⁴troπi⁴sEşπdEπşπo₂γ₂⁴troδ₂⁴−şπi⁴şγEsyst₂δsSE2020QEXVQEYbZXUV 3

204 wi⁴β₂γEkşs₂dEv₂tşγExr₆şπi⁴Eorşδ₂worβT‘₂du⁴₂dEprşp−₂π₂Exxid₂Eloδposit₂EşsEnγ₂⁴trod₂Evşt₂rişγE
₄orEt−₂E–oγtşδδ₂tri⁴Em₂t₂⁴tioπEo₄Elş₄₄₂iπ₂SE2020QEV[]QEVX]ZUZ 1
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203 qi₆−γyEn₄₄i⁴i₂πtEy−oto⁴ştşγysisEbyE²iπ⁴Exxid₂R‘₂du⁴₂dEprşp−₂π₂Exxid₂EM²πxRrpxNEloδposit₂E
’yπt−₂siz₂dEvişExπ₂RyotE‘ooδR“₂δp₂rştur₂El−₂δi⁴şγEm₂positioπEv₂t−odSE2019QEWUVbQEVRVV 4

202 ’yπt−₂sisEo₄Eprşp−₂π₂SE2014QEWVR[Y 4

201 xpti⁴şγE⁴oπstşπtsEo₄Er₂stor₂dEşπdE₂t⁴−₂dEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂cEşEsp₂⁴tros⁴opi⁴E₂γγipsoδ₂tryE
studySE2019QEbQEWXY 3

200 “itşπyuδEmioβsitT˜°πdir₆₂πδi¯�Eprş₄₂πExβsitEtoδpozitγ₂riπEˆ�r₂tiδiEv₂EootoβştşγitiβEˆ�z₂γγiβγ₂riπiπE
˜°π⁴₂γ₂πδ₂siSE 2

199
‘₂⁴₂πtEyro₆r₂ssEiπExπ₂REşπdE“woRmiδ₂πsioπşγEwşπoδşt₂rişγRkşs₂dEnγ₂⁴troR‘₂spoπsiv₂E
v₂δbrşπ₂scE–₂rsştiγ₂EşπdE’δşrtEjppγi⁴ştioπsE₄roδEoouγiπ₆Eviti₆ştioπEtoE“uπiπ₆EvşssE“rşπsportSE
2020QEVVQE

2

198 ‘₂du⁴₂dEprşp−₂π₂Exxid₂Ev₂δbrşπ₂sEşsEyot₂πtişγE’₂γ₄Rjss₂δbγiπ₆Eoiγt₂rE₄orE—şst₂wşt₂rE
“r₂ştδ₂πtSE2021QEVVQEVZ 5

197 loπtiπuousE‘₂du⁴₂dEprşp−₂π₂Exxid₂EoiγδEyr₂pşr₂dEbyE’tit⁴−iπ₆Eo₄Ewşπos−₂₂tsEştEt−₂Erπt₂r₄ş⁴₂Eo₄E
“woErδδis⁴ibγ₂E’oγutioπsSE2011QEXWQE]VXR]VZ 2

196 qi₆−γyEn₄₄i⁴i₂πtEjdsorptioπEo₄Elopp₂rEroπsEbyEşEy–yR‘₂du⁴₂dEprşp−₂π₂Exxid₂Ekşs₂dExπEşEw₂wE
jdsorptioπsEv₂⁴−şπisδSE2014QE[QEaU 3

195 nγ₂⁴tri⁴şγEşπdE“−₂rδşγEyrop₂rti₂sEo₄EyoγyMpRp−₂πyγ₂π₂Esuγ₄id₂NE‘₂du⁴₂dEprşp−it₂Exxid₂E
wşπo⁴oδposit₂sSE2012QEVXQEWWVRWWZ 4

194 loδpşrştiv₂EstudyEoπEvşriousEspoπ₆₂sEşsEsubstrşt₂sE₄orEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂Rbşs₂dE
sup₂r⁴şpş⁴itorSE2016QEVaQE]VR]Z 6

193 oşbri⁴ştioπEo₄EqybridEwşπo⁴oδposit₂sEo₄EyjjR₆rş₄t₂dEprşp−₂π₂EşπdEydEwşπopşrti⁴γ₂sE−şviπ₆Eyx’’E
MydRyx’’NSE2012QEX[QE[Z[R[[V 3

192 yr₂pşrştioπEşπdEyrop₂rti₂sEo₄Eyoγystyr₂π₂Tprşp−₂π₂Ewşπo₄iγγ₂rEwşπo⁴oδposit₂sEvişEuşt₂xE
“₂⁴−πoγo₆ySE2015QEXbQEY[aRY]Y 1

191
nγ₂⁴trop−or₂ti⁴Ed₂positioπQEδi⁴rostru⁴tur₂EşπdEprop₂rti₂sEo₄Eδuγti⁴oδpoπ₂πtEsodiuδE
şγ₆iπşt₂Rbşs₂dE⁴oştiπ₆sEiπ⁴orporşt₂dEwit−E₆rşp−it₂Eoxid₂EşπdE−ydroxyşpştit₂EoπEtitşπiuδE
bioδşt₂rişγEsubstrşt₂sSE2021QEZ]ZQEVZV[aa

0

190 nγ₂⁴tri⁴şγQEt−₂rδşγEşπdE₂γ₂⁴tro⁴−₂δi⁴şγEprop₂rti₂sEo₄E˛‡RrşyRr₂du⁴₂dE₆rşp−₂π₂Eoxid₂SE2021QEWaQEV]W[RV]XY 4

189 ’−₂şrE₂x₄oγiştioπEo₄Eγşr₆₂Rsiz₂EpxEs−₂₂tsE₄orE−i₆−Rp₂r₄orδşπ⁴₂E₄iγδsSE2021QEZ[QEVabY[RVabZa 2

188 m₂si₆πEoπEt−₂E⁴orrosioπEprot₂⁴tioπEo₄E₂⁴oR₄ri₂πdγyEşπdEδuγti₄uπ⁴tioπşγEpoγy−₂drşγEoγi₆oδ₂ri⁴E
siγs₂squioxşπ₂E₄uπ⁴tioπşγiz₂dE₆rşp−₂π₂Eoxid₂Er₂iπ₄or⁴₂dEwşt₂rborπ₂Epoγyur₂t−şπ₂SE2021QE[YUQEVW]]Va 4

187 “riboγo₆i⁴şγE⁴−şrş⁴t₂rizştioπEo₄E₆rşp−₂π₂Eoxid₂EbyEγşs₂rEşbγştioπEşsEşE₆r₂şs₂Eşdditiv₂SE2021QE

186 —oodRm₂riv₂dEvoπoγit−i⁴E”γtrşt−i⁴βEyorousElşrboπEnγ₂⁴trod₂sEoiγγ₂dEwit−E‘₂du⁴₂dEprşp−₂π₂E
xxid₂E₄orEqi₆−Ry₂r₄orδşπ⁴₂E’up₂r⁴şpş⁴itorsEwit−E”γtrş−i₆−Ejr₂şγElşpş⁴itşπ⁴₂sSE2021QEaQEYXWa 2
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185 prşp−₂π₂Ekiod₂vi⁴₂sE₄orEnşrγyEmis₂şs₂Emiş₆πosisEkşs₂dEoπEkioδşrβ₂rEm₂t₂⁴tioπSE2021QE[QEXaYVRXaaV 7

184 vi⁴rowşv₂E₂x₄oγişt₂dE₆rşp−it₂Eoxid₂EMvnpxNE−₂ştEtr₂ştδ₂πtcE“rşπs₄orδştioπEşπdEstşbiγitySE2021QE
VWUQEVUa[ZY 1

183 lriti⁴şγEq₂ştEoγuxEnπ−şπ⁴₂δ₂πtEv₂⁴−şπisδEoπEşE’ur₄ş⁴₂Ewit−EwşπoR’tru⁴tur₂sSE2014QEXaQE[VbR[WY

182 prşp−₂π₂EXmEjr⁴−it₂⁴tur₂sSE2016QEYbZRZaa

181 “−₂Eus₂Eo₄E₆rşp−₂π₂Eoxid₂EşsEşEγubri⁴ştiπ₆Eşdditiv₂SE2018QEWUVaQEVXWRVXb

180 y₂γγR’−₂şrRnx₄oγiştioπEo₄E₄₂wRγşy₂rE₆rşp−₂π₂Eπşπo₄γşβ₂sEşsEşπE₂γ₂⁴trod₂EiπEsup₂r⁴şpş⁴itorsSE2018QE[QEVRVU

179 prşp−₂π₂Exxid₂Ryoγyδ₂rEwşπo⁴oδposit₂sE“owşrdsE’₂πsiπ₆EşπdEy−oto⁴ştşγyti⁴Ejppγi⁴ştioπsSE2019QEVRWW

178 n₄₄₂⁴tsEo₄EpqEs−o⁴βEoπEδi⁴roş₂robi⁴Eş⁴tivşt₂dEsγud₆₂Esyst₂δEwit−EşE₆rşp−₂π₂Eoxid₂TπşπoRδş₆π₂ti⁴E
powd₂rE⁴oδposit₂SE2020QEXZQEYZ]RY[X

177 oşstE‘₂du⁴₂dEprşp−₂π₂Rkşs₂dEv₂δbrşπ₂sEwit−Eqi₆−Em₂sşγiπştioπEy₂r₄orδşπ⁴₂SE2021QEVVQE 0

176 oγuoriπ₂E₂π−şπ⁴₂dEpyridiπi⁴RwE⁴oπ₄i₆urştioπEşsEşπEuγtrşRş⁴tiv₂Esit₂E₄orEoxy₆₂πEr₂du⁴tioπEr₂ş⁴tioπEiπE
bot−Eşγβşγiπ₂EşπdEş⁴idi⁴E₂γ₂⁴troγyt₂sSE2021QEVa]QE[]R[] 3

175 oş⁴iγ₂E₄şbri⁴ştioπEo₄EşE₄şstRr₂spoπs₂E₄γ₂xibγ₂Et₂δp₂rştur₂Es₂πsorEvişEγşs₂rEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂E
₄orE⁴oπtş⁴tγ₂ssE−uδşπRδş⁴−iπ₂Eiπt₂r₄ş⁴₂SE2021QEVa]QEXZRXZ 4

174 n₄₄₂⁴tEo₄Eγşr₆₂E₆rşp−₂π₂Epşrti⁴γ₂Esiz₂EoπEstru⁴tur₂QEopti⁴şγEprop₂rtyEşπdEp−oto⁴ştşγyti⁴Eş⁴tivityEo₄E
₆rşp−₂π₂Rtitşπşt₂Eπşπotub₂E⁴oδposit₂sSE2021QEVWWQEVVV[[W 0

173 prşp−₂π₂Exxid₂cE’tru⁴tur₂QEyrop₂rti₂sQE’yπt−₂sisQEşπdE‘₂du⁴tioπEMjE‘₂vi₂wNSE2020QE[ZQEVb[ZRVb][ 6

172 loπtroγγ₂dE‘₂du⁴tioπEo₄Eprşp−₂π₂Exxid₂E”siπ₆E’uγ₄uri⁴Ej⁴idSE2020QEVYQE 1

171 prşp−₂π₂Ekşs₂dEkiopoγyδ₂rEwşπo⁴oδposit₂sEiπE’₂πsorsSE2021QEW]XRWa[ 1

170 prşp−₂π₂REkşs₂dEv₂tşγEşπdEv₂tşγExxid₂Ewşπo⁴oδposit₂sSE2020QEZZR]W

169 ’₂γ₄Rr₂spoπsiv₂Ewşπoδşt₂rişγsE₄orEoγ₂xibγ₂E’up₂r⁴şpş⁴itorsSE2020QEbXRVXa

168 prşp−₂π₂Rd₂riv₂dEvşt₂rişγsE₄orEv₂tşγR₄r₂₂Elşrbo⁴ştşγysisEo₄Exr₆şπi⁴E‘₂ş⁴tioπsSE2021QE]bQEVX[U 0
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167 rπt₂r₄ş⁴işγEqydrot−₂rδşγEjss₂δbγyEo₄E“−r₂₂Rmiδ₂πsioπşγEuşδ₂γγşrE‘₂du⁴₂dEprşp−₂π₂Exxid₂E
j₂ro₆₂γEv₂δbrşπ₂sE₄orE—şt₂rE’₂γ₄Ryuri₄i⁴ştioπSE2021QE[QEXU[Z[RXU[[Z 1

166 “₂⁴−πiqu₂sEşπdEsupportEδşt₂rişγsE₄orE₂πzyδ₂EiδδobiγizştioπEusiπ₆E”₆iEδuγti⁴oδpoπ₂πtEr₂ş⁴tioπcE
şπEov₂rvi₂wSE2021QEV 1

165 ‘şpidE₂₄₄₂⁴tiv₂Er₂du⁴tioπEbyEδi⁴rowşv₂Rirrşdişt₂dEt−₂rδşγEr₂ş⁴tioπE₄orEγşr₆₂Rs⁴şγ₂Eprodu⁴tioπEo₄E
−i₆−RquşγityEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂SE2022QEVa]QEXXURXX] 0

164 prşp−₂π₂R₂πşbγ₂dEw₂şrşbγ₂Es₂πsorsE₄orE−₂şγt−⁴şr₂Eδoπitoriπ₆SE2022QEVb]QEVVX]]] 14

163 prşp−₂π₂Twşp−t−şγ₂π₂E’uγ₄oπşt₂Eloδposit₂EoiγδsEwit−Eqi₆−Enγ₂⁴tri⁴şγEşπdE“−₂rδşγEloπdu⁴tiviti₂sE
₄orEnπ₂r₆yE’torş₆₂EşπdE“−₂rδşγEvşπş₆₂δ₂πtEiπEwşπos⁴şγ₂Enγ₂⁴troπi⁴Em₂vi⁴₂sSE 0

162 wov₂γEporousE−₂t₂roştoδRdop₂dEbioδşssEş⁴tivşt₂dE⁴şrboπEπşπo₄γşβ₂sE₄orE₂₄₄i⁴i₂πtEsoγidRstşt₂E
syδδ₂tri⁴Esup₂r⁴şpş⁴itorEd₂vi⁴₂sSE2021QEVXWQEVUYVYaRVUYVYa 1

161 uiquidEδ₂tşγE₂πşbγ₂dE⁴oπtiπuousE₄γowEr₂ş⁴torcEjEproo₄Ro₄R⁴oπ⁴₂ptSE2021QEYQEYUWWRYUYV 8

160 ’₂γ₄Rşss₂δbγyEsyπt−₂sisEo₄EXmE₆rşp−₂π₂TπşπoRo₂XxYE−ybridEş₂ro₆₂γsEwit−Eiδprov₂dEδ₂⁴−şπi⁴şγE
şπdEt−₂rδşγEprop₂rti₂sSE2022QEbUWQEV[X]Va 0

159 ’yπt−₂sisEşπdE⁴−şrş⁴t₂rizştioπEo₄EwiE₆rş₄t₂dE‘pxâ��jEπşπo⁴oδposit₂Ewit−Etuπşbγ₂Eδş₆π₂ti⁴E
prop₂rti₂sSE2022QEXYWQEVVY[UW 1

158 ’tşt₂Eo₄Et−₂EşrtEşπdE⁴urr₂πtEtr₂πdsEoπEγşy₂r₂dEiπor₆şπi⁴Rpoγyδ₂rEπşπo⁴oδposit₂E⁴oştiπ₆sE₄orE
şπti⁴orrosioπEşπdEδuγtiR₄uπ⁴tioπşγEşppγi⁴ştioπsSE2022QEV[XQEVU[[aY 5

157 vodi₄i₂dE₆rşp−₂π₂Rbşs₂dEπşπo⁴oδposit₂Eδşt₂rişγE₄orEsδşrtEt₂xtiγ₂Ebios₂πsorEtoEd₂t₂⁴tEγş⁴tşt₂E
₄roδE−uδşπEsw₂ştSE2022QEVUQEVUUVUX 1

156 jE’₂γ₄R’tşπdiπ₆Ekiπd₂rRor₂₂Ekioδiδ₂ti⁴Elşt−od₂Ekşs₂dEoπEuvxTlw“Enπ−şπ⁴₂dEwit−Eprşp−₂π₂EşπdE
yjwrE₄orEjqu₂ousE‘₂⁴−şr₆₂şbγ₂Ekştt₂ri₂sSSE2022QEWXQE 1

155 oş⁴iγ₂EtwoEst₂pEsyπt−₂sisEo₄E⁴−₂δir₂sistiv₂Es₂πsorEbşs₂dEoπE˛‡o₂WxXâ��ş⁴tivşt₂dE⁴şrboπE⁴oδposit₂sE
₄orErooδEt₂δp₂rştur₂Eşγ⁴o−oγEvşpourEd₂t₂⁴tioπSE2022QEVWaQEV 0

154 ’yπt−₂sisEşπdE⁴−şrş⁴t₂rizştioπEo₄Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂T⁴obşγtEsuγ₄id₂E−₂t₂rostru⁴tur₂sEşsEt−₂E
visibγ₂Rγi₆−tRdriv₂πEp−oto⁴ştşγystsSE2022QE]YVQEVXbUYV 0

153 nγ₂⁴tro⁴−₂δi⁴şγγyEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂cEyr₂pşrştioπQE⁴oδposit₂sQEşπdEşppγi⁴ştioπsSE2022QEVbVQEXUVRXXW 4

152 jEw₂wEprşp−iti⁴Ewitrid₂EşπdE‘₂du⁴₂dEprşp−₂π₂Exxid₂Rkşs₂dE’uγ₄urElşt−od₂E₄orEqi₆−Rlşpş⁴ityE
uit−iuδR’uγ₄urEl₂γγsSE2022QEVZQE]UW

151 nπ−şπ⁴₂dEşdsorptioπEp₂r₄orδşπ⁴₂Eo₄E⁴−itosşπT⁴₂γγuγos₂Eπşπo₄ib₂rEisoγşt₂dE₄roδEdurişπEp₂₂γE
wşst₂T₆rşp−₂π₂Eoxid₂Eπşπo⁴oδposit₂E−ydro₆₂γsSE2022QEV]QEVUU[ZU 0

150 ’tru⁴turşγE₂voγutioπEo₄E⁴şrboπEdotsEduriπ₆EγowEt₂δp₂rştur₂EpyroγysisSSE2022QE 2
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149 voπodisp₂rs₂EvπxEπşπopşrti⁴γ₂sEiπEsituE₆rowπEoπEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂EvişE−ydrop−obi⁴E
iπt₂rş⁴tioπE₄orE₂x⁴₂γγ₂πtE₂γ₂⁴troδş₆π₂ti⁴Ewşv₂EşbsorptioπSEV 0

148 muşγRroπEoγuxEvşπş₆₂δ₂πtE₄orE’tşbγ₂Eqi₆−Ejr₂şγElşpş⁴ityEuit−iuδâ��’uγ₄urEkştt₂ri₂sSEWVUXYYY 1

147 kioδiδ₂ti⁴EsδşrtEπşπopγşt₄orδE₄orEduşγEiδş₆iπ₆R₆uid₂dEsyπ₂r₆isti⁴E⁴şπ⁴₂rEt−₂rşpySSE2022QE 1

146 ‘₂δovşγEo₄Ep−₂πoγE₄roδEşqu₂ousEsoγutioπEusiπ₆Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂EşsEşdsorb₂πtcEisot−₂rδQE
βiπ₂ti⁴QEşπdEt−₂rδodyπşδi⁴Estudi₂sSSE2022QEV 3

145 “owşrdsE−i₆−Erşt₂EşπdE−i₆−Eşr₂şγE⁴şpş⁴ityE²πEioπE−ybridEsup₂r⁴şpş⁴itorcEoγu₄₄yE₆rşp−₂π₂E
şr⁴−it₂⁴tur₂Eşπ⁴−or₂dEwit−Euγtrşt−iπEr₂doxRş⁴tiv₂Eδoγ₂⁴uγ₂SE2022QEZaZQEVZW[bZ 2

144 ’o₄tEj⁴tuştorsEkşs₂dExπElşrboπEwşπoδşt₂rişγsSSE2022QEa]QE₂WUWVUUYX] 5

143 oγ₂xibγ₂QEγşr₆₂Rşr₂şQEδuγtiRγşy₂r₂dE₆rşp−₂π₂T⁴₂γγuγos₂E⁴oδposit₂E₄orEdy₂E₄iγtrştioπEşppγi⁴ştioπsSE
2022QEXUQEVUXVXY 0

142 vş₆π₂ti⁴E₆rşp−₂π₂Eoxid₂T⁴şrboπE₄ib₂rE⁴oδposit₂sEwit−Eiδprov₂dEiπt₂r₄ş⁴işγEprop₂rti₂sEşπdE
₂γ₂⁴troδş₆π₂ti⁴Eiπt₂r₄₂r₂π⁴₂Es−i₂γdiπ₆Ep₂r₄orδşπ⁴₂SE2022QEVZZQEVU[aVV 5

141 ’tşbiγiziπ₆Ev ₂π₂Rbşs₂dEπşπo₄iγtrştioπEδ₂δbrşπ₂EbyE₄orδiπ₆Eşπşγo₆ousEs₂δiRiπt₂rp₂π₂trştiπ₆E
π₂tworβEşr⁴−it₂⁴tur₂Eusiπ₆E₄γ₂xibγ₂EpoγyMş⁴ryγi⁴Eş⁴idNE₄orE₂₄₄₂⁴tiv₂Ewşst₂wşt₂rEtr₂ştδ₂πtSE2022QEVWUX[U 2

140 rπv₂sti₆ştioπEo₄Et−₂EquδidityE’₂πsiπ₆Eo₄Ent⁴−₂dExpti⁴şγEoib₂rsEloşt₂dEwit−Eprşp−₂π₂Exxid₂T’iγi⁴şE
loδposit₂SE 0

139 ’tudyEo₄Ey−oto⁴ştşγyti⁴Em₂₆rşdştioπEn₄₄i⁴i₂π⁴yEo₄ErpxT²πxEwşπoRy−oto⁴ştşγystEşπdEt−₂irE
y₂r₄orδşπ⁴₂EjπşγysisEusiπ₆E’⁴şππiπ₆Et₂γviπEyrob₂SE2022QEVU]WbX 1

138 rπt₂γγi₆₂πtEşπdEvuγti₄uπ⁴tioπşγEprşp−₂π₂Ewşπoδ₂s−Enγ₂⁴troπi⁴E’βiπEwit−Eqi₆−Eloδ₄ortSE2021QE₂WVUYaVU 14

137 miδ₂πsioπşγEoptiδizştioπE₂πşbγ₂sE−i₆−Rp₂r₄orδşπ⁴₂E⁴şpş⁴itiv₂Ed₂ioπizştioπSE2022QEVUQE[YVYR[YYV 6

136 rδpş⁴tEo₄Eprşp−₂π₂EwşπoRjdditiv₂sEtoEuit−iuδEpr₂şs₂EoπEt−₂Emyπşδi⁴EşπdE“riboγo₆i⁴şγEk₂−şviorEo₄E
‘oγγiπ₆Ek₂şriπ₆sSE2022QEVUQEWb 2

135 nγ₂⁴troRvş₆π₂ti⁴Eswit⁴−iπ₆EiπEwixRprşp−₂π₂E₄iγδSE2022QEVWWZQEUVWUZV

134 nπ−şπ⁴₂dEnγ₂⁴troδş₆π₂ti⁴Erπt₂r₄₂r₂π⁴₂E’−i₂γdiπ₆Eyrop₂rti₂sEo₄Erδδis⁴ibγ₂Eyoγybγ₂πdsEwit−E
’₂γ₂⁴tiv₂Euo⁴şγizştioπEo₄E‘₂du⁴₂dEprşp−₂π₂Exxid₂Ew₂tworβsSSE2022QEVYQE 1

133 ’yπ₂r₆isti⁴En₄₄₂⁴tEo₄EjuErπt₂rbşπdE“rşπsitioπEoπEprşp−₂π₂Exxid₂T²πxEq₂t₂rostru⁴tur₂cE
nxp₂riδ₂πtşγEjπşγysisEwit−Eom“mE’iδuγştioπSSE2022QE]QE][[WR][]Y 1

132 rπv₂sti₆ştioπEo₄Et−₂E−i₆−R₄i₂γdEtrşπsportQEsouγ₂R−₂ştiπ₆Rdriv₂πE⁴oπdu⁴tivityEiδprov₂δ₂πtEşπdE
γowR₄i₂γdEr₂sistivityEb₂−şviourEiπEγi₆−tγyRr₂du⁴₂dE₄r₂₂Rstşπdiπ₆E₆rşp−₂π₂Eoxid₂Epşp₂rsSE2022QEZZQEWYZVUX 0
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131 xπ₂Est₂pE₄orδştioπEo₄Eγşs₂rEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂E₄şbri⁴ştioπEşπdE⁴−şrş⁴t₂rizştioπEoπEπov₂γE
₄γ₂xibγ₂Eyn“Ebşs₂dEs₂πsitiv₂Es₂πsorSE2022QE

130 yoγyδ₂rEloδposit₂sEwit−Eprşp−₂π₂EşπdErtsEm₂rivştiv₂sEşsEouπ⁴tioπşγEvşt₂rişγsEo₄Et−₂Eoutur₂SEV 1

129 kioiπspir₂dEγotusE₄ib₂rRbşs₂dE₆rşp−₂π₂E₂γ₂⁴troπi⁴Et₂xtiγ₂E₄orE₆şsEs₂πsiπ₆SEV 1

128 l−₂δi⁴şγE‘₂du⁴tioπEo₄EpxcEloδpşriπ₆Eqydroiodi⁴Ej⁴idEşπdE’odiuδEkoro−ydrid₂El−₂δi⁴şγE
jpproş⁴−₂sEbyE RrşyEy−oto₂γ₂⁴troπE’p₂⁴tros⁴opySE2022QEaQEWU

127 uowRyow₂rEy−otod₂t₂⁴torsEkşs₂dEoπEy–jEvodi₄i₂dE‘₂du⁴₂dEprşp−₂π₂Exxid₂EqybridE’oγutioπsSSE
2022QE₂WVUUaZY 0

126 jEloδpşrştiv₂Erπv₂sti₆ştioπEo₄El−₂δi⁴şγγyE‘₂du⁴₂dEprşp−₂π₂Exxid₂E“−iπEoiγδsEm₂posit₂dEvişE’prşyE
yyroγysisSSE2022QE]QEVVb]XRVVb]b 0

125 ’yπt−₂sisEo₄E₆rşp−₂π₂EvişEiπRγiquidEdis⁴−şr₆₂EpγşsδşcEjE₆r₂₂πQEπov₂γEstrşt₂₆yEşπdEπ₂wEiπsi₆−tSE2022QE
Y]QEVUU[UZ 0

124 nπ−şπ⁴₂dEy₂r₄orδşπ⁴₂Eo₄Eprşp−₂π₂Exxid₂Ey−otod₂t₂⁴torsEbyE‘₂du⁴tioπEwit−E–itşδiπElSEV

123 jE⁴oδpr₂−₂πsiv₂Er₂vi₂wEoπEt−₂Et−₂rδşγQE₂γ₂⁴tri⁴şγQEşπdEδ₂⁴−şπi⁴şγEprop₂rti₂sEo₄E₆rşp−₂π₂Rbşs₂dE
δuγtiR₄uπ⁴tioπşγE₂poxyE⁴oδposit₂sSEV 4

122 rodiπ₂EioπEδodi₄i⁴ştioπE₂πşbγ₂sEj₆Eπşπowir₂E₄iγδEwit−Eiδprov₂dE⁴şrri₂rEtrşπsportEprop₂rti₂sEşπdE
stşbiγityEşsE−i₆−Rp₂r₄orδşπ⁴₂Etrşπspşr₂πtE⁴oπdu⁴torSEV 0

121 jEw₂wE’trşt₂₆yEo₄EXmEyriπtiπ₆Eui₆−tw₂i₆−tEuşδ₂γγşrEprşp−₂π₂Ej₂ro₆₂γsE₄orEnγ₂⁴troδş₆π₂ti⁴E
rπt₂r₄₂r₂π⁴₂E’−i₂γdiπ₆EşπdEyi₂zor₂sistiv₂E’₂πsorEjppγi⁴ştioπsSEWVUV[bb 2

120 w₂wE’tru⁴turşγErπsi₆−tsEiπtoEm₂πs₂γyEjss₂δbγ₂dE‘₂du⁴₂dEprşp−₂π₂Exxid₂Ev₂δbrşπ₂sSEWWUVZXZ 4

119 “şiγoriπ₆Et−₂Ep−ysi⁴o⁴−₂δi⁴şγEşπdE₆₂oδ₂tri⁴Eprop₂rti₂sEo₄EtwoRdiδ₂πsioπşγE₆rşp−₂π₂Eδ₂δbrşπ₂sE
₄orEşqu₂ousEs₂pşrştioπSE2022QEZXUQEVVZ[WV 0

118 yr₂pşrştioπEo₄E₆rşp−₂π₂Rstşr⁴−E⁴oδposit₂E₄iγδEşπdEitsEşppγi⁴ştioπEiπEs₂πsorEδşt₂rişγsSSE2022QE 0

117 nπ₆iπ₂₂r₂dE₆rşp−₂π₂Rbşs₂dEδix₂dEδştrixEδ₂δbrşπ₂sEtoEboostElxWEs₂pşrştioπEp₂r₄orδşπ⁴₂cE
uşt₂stEd₂v₂γopδ₂πtsEşπdE₄utur₂Eprosp₂⁴tsSE2022QEV[UQEVVWWbY 0

116 lorπE−usβEδuγtiγşy₂r₂dE₆rşp−₂π₂T²πxEπşπo⁴oδposit₂Eδşt₂rişγsEwit−E₂π−şπ⁴₂dEp−oto⁴ştşγyti⁴E
ş⁴tivityE₄orEor₆şπi⁴Edy₂sEşπdEdoxy⁴y⁴γiπ₂Ed₂₆rşdştioπSE2022QEVZVQEVVVaUU 4

115 yoγyMwRδ₂t−yγEpyrroγ₂NEd₂⁴orşt₂dErpxEπşπo⁴oδposit₂cEjEπov₂γEuγtrşs₂πsitiv₂EşπdEs₂γ₂⁴tiv₂E⁴şrboπE
δoπoxid₂Es₂πsorSE2022QEYYVQEVX[UVU 0

114 ’oγutioπRyro⁴₂ss₂dEwşturşγEtoπαş⁴Epγu⁴oδşππşπEvşt₂rişγE₄orE‘₂sistiv₂E’wit⁴−iπ₆Ev₂δorySE2022QEYQEVUYRVVV 0
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113 —₂ttşbiγityEo₄E₆rşp−₂π₂Eoxid₂E₄uπ⁴tioπşγiz₂dEwit−ERşγβyγşδiπ₂scEşEδoγ₂⁴uγşrEdyπşδi⁴sEstudySSE2022QE 1

112 ‘₂ş⁴tioπEloπditioπsEşπdEjqu₂ousE—şs−iπ₆Eyro⁴₂sscErδpγi⁴ştioπsE₄orEprşp−₂π₂Exxid₂Eyrodu⁴tioπE
şπdErtsEjppγi⁴ştioπsSE 0

111 loπtroγγ₂dE’yπt−₂sisEo₄Ey₂r₄orşt₂dExxid₂Ewşπos−₂₂tsEwit−Eqi₆−Em₂πsityEwşπopor₂sE’−owiπ₆E
’up₂riorE—şt₂rEyuri₄i⁴ştioπEy₂r₄orδşπ⁴₂SSE2022QE 2

110 “ou₆−QE’troπ₆QEşπdEloπdu⁴tiv₂Eprşp−₂π₂Eoib₂rsEbyExptiδiziπ₆E’ur₄ş⁴₂El−₂δistryEo₄Eprşp−₂π₂E
xxid₂Eyr₂⁴ursorSEWVVWVZ[ 3

109 yoγy₂t−yγ₂πiδiπ₂Twitro₆₂πRmop₂dE‘₂du⁴₂dEprşp−₂π₂Exxid₂T²πxEwşπorodEuşy₂r₂dEloδposit₂sE
₄orElşrboπEmioxid₂E’₂πsiπ₆EştE‘ooδE“₂δp₂rştur₂SE 1

108 ’yπt−₂sisEo₄Ew₂₂dγ₂Rγiβ₂Ewşπostru⁴tur₂Eloδposit₂Enγ₂⁴trod₂Eo₄EloXxYTrpxTwoE₄orE
qi₆−Ry₂r₄orδşπ⁴₂E’yδδ₂tri⁴E’up₂r⁴şpş⁴itorSE2022QEVWQE[[Y 2

107 prşp−₂π₂Rbşs₂dEδuγti₄uπ⁴tioπşγEsur₄ş⁴₂EşπdEstru⁴tur₂E₆rşdi₂πtsE₂π₆iπ₂₂r₂dEbyEştδosp−₂ri⁴E
pγşsδşSE2022QEW]QEVUVYa[ 2

106 qydrot−₂rδşγγyEsyπt−₂siz₂dEpoγy⁴rystşγγiπ₂El₂R“ixWirpxE⁴oδpouπdE₄orEs₂πsiπ₆Eo₄E
pşrşRπitroşπiγiπ₂SE2022QEYZQE

105 pşsEmi₄₄usioπEt−rou₆−EwşπoporousEl−şππ₂γsEo₄Eprşp−₂π₂Exxid₂EşπdE‘₂du⁴₂dEprşp−₂π₂Exxid₂E
v₂δbrşπ₂sSE

104 prşp−₂π₂Ev₂δbrşπ₂sE₄orEvuγtiRmiδ₂πsioπşγEnγ₂⁴troπEvi⁴ros⁴opyErδş₆iπ₆cEyr₂pşrştioπQEjppγi⁴ştioπE
şπdEyrosp₂⁴tSEWWUWZUW 2

103 jpproş⁴−₂sEtoEloδbştEt−₂Eyoγysuγ₄id₂E’−uttγ₂Ey−₂πoδ₂πoπEiπEuiâ��’Ekştt₂ryE“₂⁴−πoγo₆ySE2022QEaQEYZ 2

102 ’i₆πi₄i⁴şπtγyE₂π−şπ⁴₂dEt−₂rδşγγyE⁴oπdu⁴tiv₂E₂poxyE⁴oδposit₂E⁴oδpos₂dEo₄E⁴şt₂rpiγγşrRγiβ₂E
stru⁴tur₂dE₂xpşπd₂dE₆rşp−it₂TEboroπEπitrid₂Eπşπotub₂sSEUbZYUUaXWWVVU[U 0

101 jEloδpr₂−₂πsiv₂E‘₂vi₂wEoπEroπEk₂şδR‘₂du⁴₂dEprşp−₂π₂Exxid₂cE“şiγoriπ₆Et−₂E‘₂du⁴tioπEwit−E
xpti⁴şγQEnγ₂⁴tri⁴şγEşπdEnγ₂⁴troπi⁴E’tru⁴turşγEyrop₂rti₂sSE

100 qi₆−RzuşγityEvoπoγşy₂rE‘₂du⁴₂dEprşp−₂π₂Exxid₂EoiγδsEvişEloδbiπ₂dEl−₂δi⁴şγE‘₂du⁴tioπEşπdE
nt−şπoγRjssist₂dEm₂₄₂⁴tE‘₂storştioπSEWWUUZUX 0

99 v₂⁴−şπi⁴şγQE“−₂rδşγEşπdEnγ₂⁴tri⁴şγEyrop₂rti₂sEo₄EnpoxyEwşπo⁴oδposit₂sEwit−Ejδiπ₂Rouπ⁴tioπşγiz₂dE
‘₂du⁴₂dEprşp−₂π₂Exxid₂EvişEyγşsδşE“r₂ştδ₂πtSE2022QE[QEVZX

98 jEsγurryE₂γ₂⁴trod₂Ebşs₂dEoπEr₂du⁴₂dE₆rşp−₂π₂Eoxid₂EşπdEpoγyMsodiuδEYRstyr₂π₂suγ₄oπşt₂NE₄orE
şppγi⁴ştioπsEiπEδi⁴robişγE₂γ₂⁴tro⁴−₂δi⁴şγEt₂⁴−πoγo₆i₂sSE2022QEVV[ZY[

97 prşp−₂π₂Riπt₂₆rşt₂dEwşv₂₆uid₂scEyrop₂rti₂sQEpr₂pşrştioπQEşπdEşppγi⁴ştioπsSE 0

96 oγuoriπ₂Rdop₂dE₆rşp−₂π₂EşsEtribo₂γ₂⁴tri⁴Eδşt₂rişγSE 0
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95 “−r₂₂Rdiδ₂πsioπşγE₄iπit₂E₂γ₂δ₂πtEδod₂γγiπ₆E₄orEiπ₄γu₂π⁴₂Eo₄Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂EoπE⁴rş⁴βiπ₆E
iπd₂xEo₄EδşssEδortşrEbγo⁴βsEdu₂EtoE−₂ştEo₄E−ydrştioπSEVRVX

94 WmEvşt₂rişγEşπdEy₂rovsβit₂Eq₂t₂rostru⁴tur₂E₄orExpto₂γ₂⁴troπi⁴Ejppγi⁴ştioπsSE2022QEVWQEWVUU 4

93 qi₆−E“−₂rδşγEloπdu⁴tivityEWmEvşt₂rişγscEoroδE“−₂oryEşπdEnπ₆iπ₂₂riπ₆EtoEjppγi⁴ştioπsSEWWUUYUb 0

92 mir₂⁴tEiπβEpriπtiπ₆Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂Ttlu]’YE₂γ₂⁴trod₂sE₄orE−i₆−Rp₂r₄orδşπ⁴₂E
sup₂r⁴şpş⁴itorsSE 4

91 n₄₄₂⁴tEo₄Es−₂γγEt−i⁴βπ₂ssEoπEopti⁴şγEprop₂rti₂sEo₄E²π’₂T²π’EquşπtuδEdotsEuπd₂rEsoγşrEşπdEγşs₂rE
₂x⁴itştioπSE2022QEWYQE

90 rπα₂⁴tşbγ₂E⁴oπdu⁴tiv₂Eπşπo⁴oδposit₂E−ydro₆₂γsE₄orE⁴şrdiş⁴Etissu₂E₂π₆iπ₂₂riπ₆cEoo⁴usiπ₆EoπE⁴şrboπE
şπdEδ₂tşγRbşs₂dEπşπostru⁴tur₂sSE2022QEV]YQEVVVXX[ 1

89 oşbri⁴ştioπsEşπdEşppγi⁴ştioπsEo₄Epoγyδ₂râ��₆rşp−₂π₂Eπşπo⁴oδposit₂sE₄orEsustşiπşbiγitySE2022QEVYbRVaY

88 prşp−₂π₂Eoxid₂cE’yπt−₂sisEşπdEprop₂rti₂sSE2022QEXVR[Y

87 n₄₄₂⁴tEo₄ErpxEwit−EkşluxXEp₂rovsβit₂EoπEt−₂Et−₂rδşγEd₂⁴oδpositioπEo₄EjyEşπdEw“xSE2022QEVWQEVbVUVRVbVU] 1

86 loRyr₂⁴ipitştioπE’yπt−₂sisEo₄EloX³o₂MlwN[ÖW´•VUqWxirpxEjπod₂Enγ₂⁴trod₂E₄orEuit−iuδRroπE
kştt₂ri₂sSE2022QEVZQEY]UZ

85 w₂wEiπsi₆−tsEiπtoEt−₂Estru⁴tur₂EşπdE⁴−₂δi⁴şγEr₂du⁴tioπEo₄E₆rşp−₂π₂Eoxid₂Eδ₂δbrşπ₂sE₄orEus₂EiπE
isotopi⁴Ewşt₂rEs₂pşrştioπsSE2022QE[ZbQEVWU]aZ 0

84 oγ₂xibγ₂Eπi⁴β₂γE⁴obşγtEδ₂tşγRor₆şπi⁴E₄rşδ₂worβsTr₂du⁴₂dE₆rşp−₂π₂Eoxid₂E−ybridE₄iγδE₄orE
−i₆−Rp₂r₄orδşπ⁴₂Esup₂r⁴şpş⁴itorsSE2022QEZYQEVUZW]U 1

83 ui₆−tw₂i₆−tEyorousEyoγyur₂t−şπ₂EooşδErπt₂₆rşt₂dEwit−Eprşp−₂π₂Exxid₂E₄orEoγ₂xibγ₂EşπdE
qi₆−Rloπ⁴₂πtrştioπEqydro₆₂πE’₂πsiπ₆SE

82 xπ₂Rst₂pE₄ş⁴iγ₂EşπdEπov₂γEδ₂t−odE₄orEt−₂E₆rowt−Eo₄Ev₂rti⁴şγE₆rşp−₂π₂Eoxid₂EşπdEitsEpot₂πtişγE
şppγi⁴ştioπEiπEiπ₄rşr₂dEs₂πsiπ₆SE2022QEVUUVba 0

81 yoγy₂t−yγ₂π₂Eoxid₂Riπt₂r⁴şγşt₂dEπşπoporousE₆rşp−₂π₂Eδ₂δbrşπ₂sE₄orEuγtrş₄şstEqWTlxWE
s₂pşrştioπcE‘oγ₂Eo₄E₆rşp−₂π₂E⁴oπ₄iπ₂δ₂πtE₂₄₄₂⁴tEoπE₆şsEδoγ₂⁴uγ₂Ebiπdiπ₆SE2022QE[[UQEVWUaWV 0

80 m₂t₂⁴tioπEo₄EldWPEşπdEybWPEusiπ₆EşδyγoidEoγi₆oδ₂râ��r₂du⁴₂dE₆rşp−₂π₂Eoxid₂E⁴oδposit₂SE2022QE
VY]QEVUaWVY 0

79 ’oγd₂riπ₆Eo₄E⁴opp₂rEusiπ₆E₆rşp−₂π₂Rp−osp−ori⁴Eş⁴idE₆₂γSE2020QEXUQE[UR[] 0

78
‘₂du⁴₂dEprşp−₂π₂Exxid₂Rnxtrş⁴₂γγuγşrEvştrixE’⁴ş₄₄oγdsEşsEşEvuγti₄uπ⁴tioπşγEşπdEqi₆−γyE
kio⁴oδpştibγ₂Ewşπo⁴oδposit₂E₄orE—ouπdEq₂şγiπ₆cErπsi₆−tsEiπtoEl−şrş⁴t₂rizştioπEşπdE
nγ₂⁴tro⁴oπdu⁴tiv₂Eyot₂πtişγSE2022QEVWQEWaZ]

0
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77 j⁴−i₂viπ₆E−i₆−Estr₂π₆t−EşπdEδoduγusEiπE₆rşp−₂π₂Er₂iπ₄or⁴₂dEv₆EδştrixE⁴oδposit₂sEvişEşπEiπRsituE
pro⁴₂ssSE2022QEaZWQEVYX]VX

76 ’oγşrR−₂ştiπ₆Esup₂r−ydrop−obi⁴Eδodi₄i₂dEδ₂γşδiπ₂Espoπ₆₂E₄orE₂₄₄i⁴i₂πtEr₂⁴ov₂ryEo₄Evis⁴ousE⁴rud₂E
oiγSE2022QEYYUQEVWb]bb 0

75 vuγti₄uπ⁴tioπşγE₆rşp−₂π₂Eoxid₂Eπşπopşrti⁴γ₂sE₄orEdru₆Ed₂γiv₂ryEiπE⁴şπ⁴₂rSE2022QEXZUQEW[RZb 4

74 ‘₂du⁴tioπEtiδ₂E₂₄₄₂⁴tEoπEt−₂Edi₂γ₂⁴tri⁴E⁴−şrş⁴t₂risti⁴sEo₄Er₂du⁴₂dR₆rşp−₂π₂Roxid₂RR₂π⁴şpsuγşt₂dE
bşriuδEtitşπşt₂Epowd₂rE₄iγγ₂rsSE2022QEVbbQEWXRXW

73 XmE₆rşp−₂π₂Rbşs₂dEs⁴ş₄₄oγdEşsEşEpγşt₄orδE₄orE−i₆−γyE⁴oπdu⁴tiv₂Epoγyδ₂rEπşπo⁴oδposit₂sSE2022QE
WbUQEVW[ZWa

72 loδpşrştiv₂EstudyEo₄EvπR²roR[]Ed₂riv₂dE⁴şrboπEMvπRloTlNEşπdEitsErpxRbşs₂dE⁴oδposit₂sE₄orEt−₂E
δ₂t−şπoγEoxidştioπSE2022QEVUQEVUaXZV 0

71 jγ⁴o−oγEşdditioπEiδprov₂sEt−₂EγiquidRp−şs₂EpγşsδşEpro⁴₂ssE₄orEâ��pr₂₂πâ��Er₂du⁴tioπEo₄E₆rşp−₂π₂E
oxid₂SE2022QEWUZQEVVVX]X 0

70 loπtroγγşbγ₂Esur₄ş⁴₂E₂π₆iπ₂₂r₂dEt−r₂₂Rdiδ₂πsioπşγEporousE₆rşp−₂π₂Ebşs₂dE₂γ₂⁴trod₂E₄orE
uγtrşs₂πsitiv₂E₄γ₂xibγ₂E₂γ₂⁴tro⁴−₂δi⁴şγEs₂πsiπ₆SE2022QE[UYQEVZYZXU

69 nγ₂⁴tror−₂oγo₆i⁴şγE₄γuidscE₄roδE−istori⁴şγEr₂trosp₂⁴tiv₂EtoEr₂⁴₂πtEtr₂πdsSE2022QEW[QEVUVU[[

68 koostiπ₆Et−₂Estorş₆₂E⁴şpş⁴ityEşπdEt−₂Erşt₂E⁴şpşbiγityEo₄E₄γ₂xibγ₂E₆rşp−₂π₂E₄iγδEvişEşEπoπd₂stru⁴tiv₂E
t−₂rδoR⁴−₂δi⁴şγEr₂du⁴tioπSE2022QEVWbQEVUbXXa 0

67 ”γtrş₄şstE⁴−şr₆₂Rtrşπs₄₂rEştEiπt₂r₄ş⁴₂sEb₂tw₂₂πEWmE₆rşp−iti⁴E⁴şrboπEπitrid₂Et−iπE₄iγδEşπdE⁴şrboπE
₄ib₂rEtowşrdsE₂π−şπ⁴₂dEp−oto⁴ştşγyti⁴E−ydro₆₂πE₂voγutioπSE2022QE[U[QEVZYbXa 0

66 jE“woR’t₂pEyro⁴₂ssE₄orE‘₂du⁴₂dEprşp−₂π₂Exxid₂EoiγδsE—it−E—orβEouπ⁴tioπE“uπşbiγitySE2022QEWVQEYaVRYaa 0

65 jE‘₂vi₂wEoπEt−₂Eyro₆r₂ssEşπdEoutur₂Eo₄E“ixWTprşp−₂π₂Ey−oto⁴ştşγystsSE2022QEVZQE[WYa 0

64 nγ₂⁴tri⁴şγEşπdExpti⁴şγEl−şrş⁴t₂rizştioπEo₄Eprşp−₂π₂Exxid₂EşπdE‘₂du⁴₂dEprşp−₂π₂Exxid₂E“−iπEoiγδsSE
2022QEVWQEVXVW 0

63 m₂si₆πEo₄EşπEn₄₄i⁴i₂πtE“iπE’₂γ₂πid₂Rkşs₂dE“₂rπşryEwşπo⁴oδposit₂Enγ₂⁴trod₂E₄orE’iδuγtşπ₂ousE
m₂t₂rδiπştioπEo₄Eyşrş⁴₂tşδoγQE“ryptop−şπQEşπdElş₄₄₂iπ₂SE 0

62 ’βiγγ₄uγErπtrodu⁴tioπEo₄E”r₂şEduriπ₆Et−₂E’yπt−₂sisEo₄EvxoRm₂riv₂dEo₂lowiâ��lqTpRrpxEwit−EşE
’piπdγ₂R’−şp₂dE’ubstrşt₂E₄orEqybridE’up₂r⁴şpş⁴itorsSE2022QE]QEXXUVbRXXUXU 0

61 ’ur₄ş⁴₂E−ydroxyE₄uπ⁴tioπşγiz₂dEytT₆RlXwYRlw’E₄orE−i₆−γyE₂₄₄i⁴i₂πtEδ₂t−şπoγE₂γ₂⁴tro⁴ştşγyti⁴E
oxidştioπSE2022QEZXUQEVVW[Xa 0

60 loπstru⁴tioπEo₄EXmEyorousElşrboπEorşδ₂worβsE₄orE’up₂r⁴şpş⁴itorscEjbuπdşπtEyor₂E’tru⁴tur₂EşπdE
yrop₂rEqydrop−iγi⁴itySE 0
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59 xpti⁴şγEprop₂rti₂sEo₄Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂Es−₂₂tsSEWUbRWVa 0

58 ‘₂⁴₂πtEδşαorEşdvşπ⁴₂sEşπdE⁴−şγγ₂π₆₂sEiπEt−₂E₂δ₂r₆iπ₆Eprşp−₂π₂Ebşs₂dEπşπoδşt₂rişγsEiπE
₂γ₂⁴tro⁴ştşγyti⁴Eou₂γEl₂γγEt₂⁴−πoγo₆ySE 0

57 qi₆−Rstr₂π₆t−QEγowEiπ₄rşr₂dR₂δissioπEπoπδ₂tşγγi⁴E₄iγδsE₄orE−i₆−γyE₂₄₄i⁴i₂πtEsouγ₂TsoγşrE−₂ştiπ₆QE
₂γ₂⁴troδş₆π₂ti⁴Eiπt₂r₄₂r₂π⁴₂Es−i₂γdiπ₆EşπdEt−₂rδşγE⁴şδou₄γş₆₂SE 1

56 prşp−₂π₂Exxid₂Rşγ₆iπşt₂Eqydro₆₂γE₄orEmrşwiπ₆E—şt₂rEt−rou₆−EşπExsδoti⁴Ev₂δbrşπ₂SE2022QE]QEXaXX]RXaXY[ 0

55 n⁴oRori₂πdγyE“rşπsitioπRv₂tşγRroπRmop₂dErpxEwşπo⁴oδposit₂sEwit−Enπ−şπ⁴₂dEy−oto⁴ştşγyti⁴E
j⁴tiviti₂sSEWWUUXZZ 0

54 mir₂⁴tErπβα₂tEXmEyriπtiπ₆Evi⁴rowir₂sEwit−E’δşγγEo₂ştur₂E’iz₂EbyEor₂₂ziπ₆QE’ubγiδştioπQEşπdE
nvşporştioπErπdu⁴₂dEloγγoidşγEwşπopşrti⁴γ₂sE’₂γ₄Rjss₂δbγyEv₂⁴−şπisδSEWWUVVXW 0

53 prşp−₂π₂EşπdErtsEm₂rivştiv₂scE’yπt−₂sisEşπdEjppγi⁴ştioπEiπEt−₂Enγ₂⁴tro⁴−₂δi⁴şγEm₂t₂⁴tioπEo₄E
jπşγyt₂sEiπE’w₂ştSE2022QEVWQEbVU 5

52 vi⁴rowşv₂Rşssist₂dEpr₂pşrştioπEo₄Eπov₂γE₆rşp−₂π₂Rγiβ₂E⁴şrboπEδşt₂rişγE₄roδEwşst₂EbşδbooE₄orE
−i₆−Rp₂r₄orδşπ⁴₂Esup₂r⁴şpş⁴itorsSE 0

51 rδbibitioπEdyπşδi⁴sEşπdEst₂şdyE₄γowsEiπE₆rşp−₂π₂Eπşπo⁴−şππ₂γsEwit−Espşrs₂E₆₂oδ₂tri⁴EşπdE
⁴−₂δi⁴şγEd₂₄₂⁴tsSE2022QEXYQEVVWUUX 1

50 witro₆₂πRdop₂dE⁴şrboπEπşπotub₂EiπRsituEγoşd₂dEuiwbxXEşπod₂Ewit−E−i₆−E⁴şpş⁴itşπ⁴₂E⁴oπtributioπE
₄orEγit−iuδRioπE⁴şpş⁴itorsSE2022QEYXZQEVYVXZY 0

49 ’iπ₆γ₂Epro⁴₂ssEo₄Epuγs₂dEwir₂Edis⁴−şr₆₂E₄orEd₂₄₂⁴tE−₂şγiπ₆EşπdEr₂du⁴tioπEo₄E₆rşp−₂π₂Eoxid₂SE2023QE
WUVQEVVaYRVVbW 0

48 nπ−şπ⁴₂dEt−₂rδşγE⁴oπdu⁴tivityEo₄E₂poxyE⁴oδposit₂sEr₂iπ₄or⁴₂dEwit−Eori₂πt₂dE
poγydopşδiπ₂R₆rşp−₂π₂E₄oşδE⁴oδpγ₂x₂dEbyEδ₂tşγEioπsSE2023QE[VUQEVZZXUb 0

47 pr₂₂πEr₂du⁴tioπEo₄E₆rşp−₂π₂Eoxid₂EşsEşEsubstitut₂Eo₄Eş⁴idi⁴Er₂du⁴iπ₆Eş₆₂πtsE₄orEsup₂r⁴şpş⁴itorE
şppγi⁴ştioπsSE2023QEWa]QEVV[VWa 2

46 prşp−₂π₂E‘₂iπ₄or⁴₂dEyoγyδ₂rEvştrixEwşπo⁴oδposit₂scEoşbri⁴ştioπEv₂t−odQEyrop₂rti₂sEşπdE
jppγi⁴ştioπsSE 0

45 yr₂pşrştioπEo₄E“ixWT₆rşp−₂π₂Eoxid₂EşπdEt−₂irEp−oto⁴ştşγyti⁴Eprop₂rti₂sEştErooδEt₂δp₂rştur₂SE
2022QEZUQEVXU]RVXV[ 0

44 “−₂Erπ₄γu₂π⁴₂Eo₄Euşt₂rşγE’iz₂EşπdExxidştioπEo₄Eprşp−₂π₂Exxid₂EoπErtsEl−₂δi⁴şγE‘₂du⁴tioπEşπdE
nγ₂⁴tri⁴şγEloπdu⁴tivityEo₄E‘₂du⁴₂dEprşp−₂π₂Exxid₂SE2022QEW]QE]aYU 0

43 ’tş⁴βiπ₆Eord₂rEr₂du⁴tioπEiπEδuγtiγşy₂rE₆rşp−₂π₂EbyEiπs₂rtiπ₆Eπşπospş⁴₂rsSE2022QEVXWQEV]YXUZ 0

42 y−osp−orousRπitro₆₂πRboroπEd₂⁴orşt₂dE₆rşp−₂π₂E−ybridE₄orE₄γşδ₂Er₂tşrdşπ⁴yE₂π−şπ⁴₂δ₂πtEo₄E
₂poxyEr₂siπSE 0
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41 rπt₂r₄ş⁴işγE₂π⁴şpsuγştioπEstr₂ssEδşπş₆₂δ₂πtEo₄Eδi⁴roπRsiz₂dEporousE’ixEşπod₂sE₄orE−i₆−R₂π₂r₆yE
γit−iuδRioπEbştt₂ri₂sSE 0

40 qi₆−γyE⁴oπdu⁴tiv₂EquşsiRd₂₄₂⁴tR₄r₂₂Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂E₄orEquşγitştiv₂Es⁴şγşbγ₂Eprodu⁴tioπSE
2023QEWUXQEWWVRWWb 0

39 ’iπ₆γ₂RşrδEdiş₆πosti⁴E₂γ₂⁴tro⁴şrdio₆rşp−yEwit−Epriπt₂dE₆rşp−₂π₂EoπEw₂şrşbγ₂Et₂xtiγ₂sSE2023QEXYbQEVVYUZa 0

38 xγ₂op−obi⁴E⁴oşt₂dE⁴oδposit₂Eδşt₂rişγsEbşs₂dEoπEδuγtiRγşy₂rE₆rşp−iti⁴Es⁴ş₄₄oγdiπ₆cEşppγi⁴ştioπsE
wit−iπEşir⁴rş₄tEprop₂γγşπtEtşπβsEşπdEoiγRspiγγE⁴γ₂şπRupSE 0

37 lruδpγ₂dE₆rşp−₂π₂Eoxid₂E₄orE₂π−şπ⁴₂dErooδEt₂δp₂rştur₂E₆şsEs₂πsiπ₆cEuπd₂rstşπdiπ₆Et−₂E⁴riti⁴şγE
roγ₂sEo₄Esur₄ş⁴₂Eδorp−oγo₆yEşπdE₄uπ⁴tioπşγizştioπSE2022QEVVQEYY]RYZb 0

36 mi₆itşγE“wiπsE’oγv₂Et−₂Evyst₂ryEo₄E‘şδşπE’p₂⁴trşEo₄Eyşr₂πtşγEşπdE‘₂du⁴₂dEprşp−₂π₂Exxid₂sSE2022QE
VWQEYWUb 1

35 loδposit₂EpxTl₂rşδi⁴Ev₂δbrşπ₂sEyr₂pşr₂dEvişEl−₂δi⁴şγEjttş⁴−δ₂πtcEl−şrş⁴t₂risştioπEşπdEpşsE
y₂rδ₂şπ⁴₂Eyrop₂rti₂sSE2022QEVWQEVVaV 1

34 n₄₄i⁴i₂πtE‘₂δovşγEo₄Ey−osp−şt₂E₄roδE—şst₂wşt₂rEbyEşEwov₂γEy−ytoRprşp−₂π₂Eloδposit₂Em₂riv₂dE
₄roδEyşγδEkyprodu⁴tsSE2022QE]QEYZXa[RYZYUW 0

33 wşπoδşt₂rişγRkşs₂dEnγ₂⁴tri⁴şγγyEloπdu⁴tiv₂Eqydro₆₂γsE₄orElşrdiş⁴E“issu₂E‘₂pşirSE–oγuδ₂EV]QE[VaVR[WUU 0

32 yr₂pşrştioπEo₄E₆rşp−₂π₂Eoxid₂TEwşt₂rborπ₂Epoγyur₂t−şπ₂EvişEbori⁴Eş⁴idE⁴rossRγiπβ₂dEdopşδiπ₂E
₂π−şπ⁴₂dEbşrri₂rEşπdEδ₂⁴−şπi⁴şγEprop₂rti₂sSEbQE 2

31 jπşγysisEo₄Et−₂En₄₄₂⁴tEo₄Eprşp−₂π₂QEv₂tşγQEşπdEv₂tşγExxid₂E“rşπspşr₂πtEnγ₂⁴trod₂sEoπEt−₂E
y₂r₄orδşπ⁴₂Eo₄Exr₆şπi⁴Expto₂γ₂⁴troπi⁴Em₂vi⁴₂sSE2023QEVXQEWZ 0

30 jrşδidEwşπo₄ib₂rsT‘₂du⁴₂dEprşp−₂π₂Exxid₂Eloδposit₂Enγ₂⁴trod₂sEwit−Eqi₆−Ev₂⁴−şπi⁴şγE
yrop₂rti₂sSE2023QEVXQEVUX 0

29 ”γtrşγi₆−tQEsup₂r₂γşsti⁴Epur₂E₆rşp−₂π₂Eş₂ro₆₂γE₄orEpi₂zor₂sistiv₂Es₂πsiπ₆Eşppγi⁴ştioπSE2023QEZaQEaZURa[X 0

28 jEloδpşrisoπE’tudyEo₄Et−₂Enγ₂⁴tro⁴ştşγyti⁴E’uγ₄urE‘₂du⁴tioπEj⁴tivityEoπEq₂t₂roştoδRmop₂dE
prşp−₂π₂E₄orEuiâ��’Ekştt₂rySEWWUUWYY 0

27 pr₂₂πEsyπt−₂sisEo₄Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂EşπdEt−₂irEus₂EoπE⁴oγuδπEşdsorptioπEo₄Ep−₂πoγE₄roδE
oγiv₂EδiγγEwşst₂wşt₂rSE2023QEV]UQEVU]bRVUbV 0

26 ’yπt−₂sisEşπdEşπtibş⁴t₂rişγEş⁴tivityEo₄Eπşπo₂π−şπ⁴₂dE⁴oπαu₆şt₂Eo₄Ej₆Rdop₂dE²πxEπşπorodsEwit−E
₆rşp−₂π₂Eoxid₂SE2023QEWbUQEVWWWb[ 0

25
v₂t−şπ₂QEwşt₂rQEquşrtzQEsid₂rit₂QE−₂δştit₂QEşπdEpossibγyE₆r₂₂πşγit₂EşπdEsodiuδE−ydroxid₂EiπEşE
kj‘kXEdriγγ₂dEsşδpγ₂Eo₄Et−₂EXSYEpşEku⁴βE‘₂₂₄l−₂rtSElrustşγEşπoxi⁴Eşγβşγiπ₂E−i₆−Esub⁴riti⁴şγEwşt₂rEştE
t−₂Eori₆iπEo₄Et−₂Eobs₂rv₂dE₄₂rri⁴Eδiπ₂rşγsQEδ₂t−şπ₂EşπdEdisord₂r₂dE₆rşp−iti⁴E⁴şrboπQEşπdEo₄E
pγşusibγ₂Eδoγ₂⁴uγ₂sEo₄Eγi₄₂SE

0

24 tiπ₂ti⁴Eiπv₂sti₆ştioπEo₄Et−₂EδuγtiRst₂pEt−₂rδşγEd₂⁴oδpositioπEo₄E₆rşp−₂π₂Eoxid₂Epşp₂rSE 0

(-)
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23 oγowEşπdEşss₂δbγyEo₄E⁴₂γγuγos₂Eπşπo⁴rystşγsEMlwlNcEjEbottoδRupEp₂rsp₂⁴tiv₂EREjEr₂vi₂wSE2023QEVWXXbV 0

22 prşp−₂π₂Rbşs₂dEpoγyδ₂rE⁴oştiπ₆sE₄orEpr₂v₂πtiπ₆Eδşriπ₂E⁴orrosioπcEşEr₂vi₂wSE 0

21 ”γtrşs₂πsitiv₂Ed₂t₂rδiπştioπEo₄Eδ₂troπidşzoγ₂Eusiπ₆E₄γow₂rRγiβ₂E⁴obşγtEşπ⁴−or₂dEoπEr₂du⁴₂dE
₆rşp−₂π₂Eoxid₂Eπşπo⁴oδposit₂E₂γ₂⁴tro⁴−₂δi⁴şγEs₂πsorSE2023QEVaaQEVUaYYY 0

20 XmEord₂r₂dEşδorp−ousEşπdEporousE“ixWE₄rşδ₂worβEşπod₂Ewit−EγowEiπs₂rtioπEbşrri₂rEşπdE₄şstE
βiπ₂ti⁴sE₄orEtRioπE−ybridE⁴şpş⁴itorsSE2023QE[XaQEV[VRV]W 0

19 lşs⁴şd₂Ebioδiδ₂ti⁴Eiπt₂γγi₆₂πtEπşπot−₂rşπosti⁴Eş₆₂πtsE₄orEiδş₆iπ₆R₆uid₂dEtuδorEsyπ₂r₆isti⁴E
t−₂rşpySE2023QEVaQEXZRZW 0

18 pr₂₂πEv₂t−odsE₄orEt−₂Eoşbri⁴ştioπEo₄Eprşp−₂π₂Exxid₂Ev₂δbrşπ₂scEoroδEprşp−it₂EtoEv₂δbrşπ₂sSE
2023QEVXQEYWb 0

17 loγossşγE₂π−şπ⁴₂δ₂πtEo₄E₂γ₂⁴tri⁴şγEşπdEδ₂⁴−şπi⁴şγEprop₂rti₂sEo₄E₆rşp−₂π₂Eπşπos⁴roγγsSE2023QEWUaQEVYURVY] 0

16 jEπov₂γEδ₂t−odE₄orEprodu⁴tioπEo₄E⁴or₂Rs−₂γγEπşπopşrti⁴γ₂sEşπdEitsE₂π₂r₆yEstorş₆₂Eşppγi⁴ştioπSE2023QE
VZUQEVVZ]UW 0

15 uşr₆₂Rşr₂şEuγtrşRt−iπEpxEπşπo₄iγtrştioπEδ₂δbrşπ₂sEpr₂pşr₂dEbyEşEpr₂R⁴rossγiπβiπ₆ErodE⁴oştiπ₆E
t₂⁴−πiqu₂SE2023QE[YUQEW[VRW[b 0

14 ”γtrş₄şstEl−şr₆₂E“rşπs₄₂rEv₂dişt₂dEuşr₆₂Expti⁴şγEwoπγiπ₂şrityEiπE–’WTrpxEqybridSE2022QE 0

13 prşp−₂π₂EiπEw₂şrşbγ₂Et₂xtiγ₂Es₂πsorEd₂vi⁴₂sE₄orE−₂şγt−⁴şr₂SE2022QEZYQEWUVRWYZ 0

12 jEπ₂₆ştiv₂Rr₂spoπs₂EstrşiπEs₂πsorEtowşrdsEw₂şrşbγ₂Eδi⁴ro⁴γiδşt₂E⁴−şπ₆₂sE₄orEbodyEşr₂şEs₂πsiπ₆E
π₂tworβsSE2023QEYZbQEVYV[Wa 0

11 ’ubπşπoδ₂tri⁴E’tş⁴βiπ₆Eo₄E“woRmiδ₂πsioπşγEwşπoδşt₂rişγscErπsi₆−tsE₄roδEt−₂Ewşπot₂xtur₂E
nvoγutioπEo₄Em₂πs₂E‘₂du⁴₂dEprşp−₂π₂Exxid₂Ev₂δbrşπ₂sSE2023QEV]QEZU]WRZUaW 1

10 n₄₄₂⁴tsEo₄E₆rşp−₂π₂QEşγuδiπşQEşπdEt−₂irE−ybridEoπEdyπşδi⁴Eδ₂⁴−şπi⁴şγEb₂−şviorEo₄E₂poxyRbşs₂dE
πşπo⁴oδposit₂sSE2023QEZ]QEVZZ]RVZ]U 0

9 rπE’ituEoşbri⁴ştioπEo₄Eqi₆−Emi₂γ₂⁴tri⁴EloπstşπtEloδposit₂EoiγδsEwit−EpoodEv₂⁴−şπi⁴şγEşπdE“−₂rδşγE
yrop₂rti₂sEbyEloπtroγγ₂dE‘₂du⁴tioπSE2023QEWaQEWZXZ 0

8 ‘şpidE‘₂sistiv₂Eq₂ştiπ₆EiπEprşp−₂π₂TlşrboπEwşπotub₂EqybridEoiγδsE₄orEm₂Ri⁴iπ₆Ejppγi⁴ştioπsSE2023
QE[QEZVZZRZV[] 0

7 l−şrş⁴t₂risti⁴sEo₄EnpoxyEloδposit₂sEloπtşiπiπ₆ElşrboπEwşπotub₂sTprşp−₂π₂Evixtur₂sSE2023QEVZQEVY][ 0

6 yrop₂rti₂sEnx−ibit₂dEbyEwşπoδşt₂rişγEkşs₂dEp₂opoγyδ₂rscEjE‘₂vi₂wSE 0
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5 ‘₂⁴₂πtEşpproş⁴−EiπEprodu⁴iπ₆Etrşπspşr₂πtE⁴oπdu⁴tiv₂E₄iγδsEM“losNSE 0

4 ’tr₂π₆t−₂πiπ₆Et−₂Ev₂tşγEl₂πt₂rEo₄Eloâ��wYEj⁴tiv₂E’it₂sEiπEşEVmâ��WmEq₂t₂rostru⁴tur₂E₄orEwitrşt₂EşπdE
witro₆₂πE‘₂du⁴tioπE‘₂ş⁴tioπEtoEjδδoπişSE 0

3 m₂sorptioπEo₄E⁴−₂δi⁴şγEsp₂⁴i₂sEduriπ₆Et−₂rδşγEr₂du⁴tioπEo₄E₆rşp−₂π₂Eoxid₂E₄iγδsSE2023QEVWbZWY 0

2 ”γtrşRs₂πsitiv₂E₄şπR₄oγd₂dEt−₂rδşγγyE₂xpşπdşbγ₂Esur₄ş⁴₂Er₂du⁴₂dE₆rşp−₂π₂Eoxid₂EstripsE₄orE₄ir₂E
₂şrγyEwşrπiπ₆Er₂spoπs₂SE2023QE[[bQEVXVY]a 0

1 ‘₂şγiziπ₆Eqi₆−γyRxrd₂r₂dEuşs₂rR‘₂du⁴₂dEprşp−₂π₂E₄orEqi₆−Ry₂r₄orδşπ⁴₂Eoγ₂xibγ₂E
vi⁴rosup₂r⁴şpş⁴itorSE 0
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