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so₂dinγPDzlpDmorm₂tionSprrαvαrsi₅lαDj₂p₂−ityDsossPDy₂tαDj₂p₂₅ilityDyαtαntionD₂ndDllα−trodαD
kur₂₅ilityRD

0

37 wrαp₂r₂tionDoβDoollowDu₂nostru−turαdDziDzpπαrαsD₅yD—in−otπαrmi−Dyαdu−tionDoβDzivVDtoDziDβorD
sitπiumQponDi₂ttαriαsRD2023PDZPDYTVQYUU 0

36 Undαrst₂ndinγDpntαrβ₂−i₂lDjπαmistryDpntαr₂−tionsDinDlnαrγyQkαnsαDsitπiumQponDllα−trodαsRD 0

35 mαWvXDjontri₅utionDtoDjorαâ��zπαllDztru−turαdDzigjDu₂nospπαrαsD₂sDoiγπQwαrβorm₂n−αDhnodαsDβorD
sitπiumQponDi₂ttαriαsRD 0

34 yαvαrsinγDsili−onD−₂r₅idαDintoDUkQsili−onDn₂nowirαsD₂ndDγr₂pπαnαQlikαDstru−turαsD₅yDdyn₂mi−₂lD
m₂γnαti−DβluxDtαmpl₂tαRD 0

(-2022)

83



33 w₂rti₂llyDsitπi₂tαdDti−ros−₂lαDzili−onDw₂rti−lαsD₂sDhnodαDt₂tαri₂lDβorDoiγπQlnαrγyDzolidQzt₂tαD
sitπiumQponDi₂ttαriαsRDVVTUWWT 0

32 mirstQprin−iplαsDinvαstiγ₂tionDoβDdαβα−tivαDγr₂pπαnαD₂n−πorαdDwitπDsm₂llDsili−onD−lustαrsD₂sD₂D
potαnti₂lD₂nodαDm₂tαri₂lDβorDlitπiumQionD₅₂ttαriαsRD2023PDUVVVYT 0

31 oollowDporousDsili−onDn₂nospπαrαsDwitπDWkDzijgjD−o₂tinγD₂sDπiγπQpαrβorm₂n−αD₂nodαsRD2023PDVVZPDUUUZVX 0

30 lnπ₂n−αdDj₂p₂−ityD₂ndDjy−l₂₅ilityDoβDziguiziVDu₂no−ompositαDhnodαsDm₂₅ri−₂tαdD₅yDm₂−ilαD
llα−trolαssDuiDwl₂tinγRD2023PDUV[PDUZ_QU[Z 0

29 oiγπQwαrβorm₂n−αDj₂r₅oxymαtπylDjαllulosαDpntαγr₂tinγDwolydop₂minαDiindαrDβorDzili−onD
ti−rop₂rti−lαDhnodαsDinDsitπiumQponDi₂ttαriαsRD 0

28 zupprαssinγDiniti₂lD−₂p₂−ityDβ₂dαDinDsiQri−πDsiYmαvXDwitπD₂nioni−DrαdoxD₅yDp₂rti₂lDjoDsu₅stitutionDQD₂D
βirstQprin−iplαsDstudyRD 0

27 hnDll₂sti−DjrossQsinkαdDiindαrDβorDzili−onDhnodαsDinDsitπiumQponDi₂ttαriαsDwitπD₂DoiγπDt₂ssDso₂dinγRD
2023PDUYPDZY_XQZZTV 0

26 lββα−tsDoβDhlVvWD−o₂tinγDonDαlα−tro−παmi−₂lDpαrβorm₂n−αDoβDtjtiDm₂tαri₂lD₂ndD
siuiTRYtnURYvXStjtiDβullD−αllsRD2023PDWXPD 0

25 vnαQztαpDuonQyα₂−tivαDzpr₂yDkryinγDhppro₂−πDtoDwrodu−αDzili−onSj₂r₅onDjompositαQi₂sαdD
oiαr₂r−πi−₂llyDztru−turαdDzupr₂p₂rti−lαsDβorDsitπiumQponDi₂ttαryDhnodαsRD 0

24 vriαntαdDtuninγDyolkQsπαllDstru−turαDβorDwαllQ−onβinαmαntD₂ndD−onstru−tinγDdur₂₅ilityDoβD
sili−onS−₂r₅onD−ompositαRD2023PD_XVPDUZ]_YY 0

23 hDsili−onS−₂r₅onSrαdu−αdQγr₂pπαnαD−ompositαDoβDπonαy−om₅Dstru−turαDβorDπiγπQpαrβorm₂n−αD
litπiumQionD₅₂ttαriαsRD2023PD_XXPDUZ_U]Y 0

22 wrospα−tsD₂ndDβuturαDpαrspα−tivαDoβDn₂nom₂tαri₂lsDβorDαnαrγyDstor₂γαD₂ppli−₂tionsRD2023PDYZ_QY[] 0

21 hDsαlβQs₂−riβi−inγDstr₂tαγyDtoDβ₂₅ri−₂tαD₂DβluorinαQmodiβiαdDintαγr₂tαdDsili−onS−₂r₅onD₂nodαDβorD
πiγπQpαrβorm₂n−αDlitπiumQionD₅₂ttαriαsRD2023PDX[PDZU_UQZVTT 0

20 hdv₂n−αdDlnαrγyDt₂tαri₂lsDjπ₂r₂−tαriz₂tionaDpnDzituSvpαr₂ndoD†α−πniquαsRD2023PDWVWQWX] 0

19 pnβluαn−αDoβDm₂−πininγDdur₂tionDoβDTR]zivVSDTRVhlVvWDn₂nopowdαrDonDαlα−tro−παmi−₂lD
−π₂r₂−tαristi−sDoβDlitπiumDpowαrDsour−αsRD2023PDZU[PDUYZXVT 0

18 kαβα−tQri−πDultr₂βinαD₂morpπousDtinDoxyπydroxidαDn₂nop₂rti−lαD₂nodαDβorDπiγπQpαrβorm₂n−αD
litπiumQionD₅₂ttαriαsRD2023PDVVPDUTTW[T 0

17 iindαrsDβorDziD₅₂sαdDαlα−trodαsaD−urrαntDst₂tusPDmodiβi−₂tionDstr₂tαγiαsD₂ndDpαrspα−tivαRD2023PDUTV[[Z 0

16 hDsimplαD₂ndDγrααnDsαlβQ−onvαrsionDmαtπodDtoD−onstru−tDsili−onDπollowDspπαrαsDβorD
πiγπQpαrβorm₂n−αDsiQionD₅₂ttαryD₂nodαsRD2023PDXXWPDUXU_YT 0
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15 pnπi₅itionDoβDtr₂nsitionQmαt₂lDdissolutionDwitπD₂dv₂n−αdDαlα−trolytαsDinD₅₂ttαriαsDwitπD
sili−onQγr₂pπitαD₂nodαsD₂ndDπiγπQni−kαlD−₂tπodαsRD2023PDYZPDYZVQY[U 0

14 kαvαlopmαntD₂ndD’₂lid₂tionDoβD₂Dyα₂xmmDyα₂−tivαDmor−αDmiαldDβorDtodαlinγDzili−onâ��j₂r₅onD
jompositαDhnodαDt₂tαri₂lsDinDsitπiumQponDi₂ttαriαsRD2023PDUV[PDV]U]QV]WX 0

13 pnvαstiγ₂tionDoβD”₂ntπ₂nDnumD₂ndDj₂r₅oxymαtπylDjαllulosαDiindαrsDβorDtπαDzili−onDhnodαDoβD
sitπiumQponDi₂ttαriαsRD2023PDU[TPDTVTYWX 0

12 hDy₂tion₂lDkαsiγnDoβDzili−onQi₂sαdDhnodαDβorDhllQzolidQzt₂tαDsitπiumQponDi₂ttαriαsaDhDyαviαwRDVVTUWVU 0

11 yα−αntDhdv₂n−αsDinDtπαDztru−tur₂lDkαsiγnDoβDzili−onSj₂r₅onDhnodαsDβorDsitπiumDponDi₂ttαriαsaDhD
yαviαwRD2023PDUWPDXWZ 0

10 ti−roQy₂m₂nDztrαssDjπ₂r₂−tαriz₂tionDoβDjryst₂llinαDziD₂sD₂Dmun−tionDoβDtπαDsitπi₂tionDzt₂tαRD2023PDUYPDUT[YVQUT[ZT0

9 jontrollαdDpsotropi−Dj₂n₂liz₂tionDoβDti−rosizαdDzili−onDln₂₅linγDzt₂₅lαDoiγπQy₂tαD₂ndDoiγπQso₂dinγD
sitπiumDztor₂γαRD 0

8 †πinDmilmDkαpositionD†α−πniquαsDinDzurβ₂−αDlnγinααrinγDztr₂tαγiαsDβorDhdv₂n−αdDsitπiumQponD
i₂ttαriαsRD2023PDUWPDYTY 0

7 zαquαnti₂lD₂ndDkαndritαQmrααDsiDwl₂tinγDonDjuDmoilDln₂₅lαdD₅yD₂nDUltr₂tπinD–olkâ��zπαllDzivDxDSjgjD
s₂yαrRDVVTXT[Y 0

6 †ow₂rdDtπαDpmprovαmαntDoβDzili−onQi₂sαdDjompositαDllα−trodαsDvi₂D₂nDpnQzituDzigjQnr₂pπαnαD
jompositαDzyntπαsisDβorDsiQponDi₂ttαryDhppli−₂tionsRD2023PDUZPDVXYU 0

5 ln−₂psul₂tinγDziDn₂nop₂rti−lαsDinDmultiQsπαllDπollowDspπαrαsaDhnDαββα−tivαD₂ppro₂−πDtoD₅oostDtπαD
−y−l₂₅ilityRD 0

4 yα−αntDhdv₂n−αsDinDi₂llQtillinγQi₂sαdDzili−onDhnodαsDβorDsitπiumQponDi₂ttαriαsRD2023PDUZPDWT__ 0

3 †παDzt₂tusDoβDyαprαsαnt₂tivαDhnodαDt₂tαri₂lsDβorDsitπiumQponDi₂ttαriαsRD 0

2 lββi−iαntDmultiQp₂tπDπα₂tDdissip₂tionDoβD₂luminumDβr₂mαworkD−ompositαsD₂ssistαdDwitπDπiγπD
−ryst₂llinαD−₂r₅onD−o₂tinγsRD2023PDVUTPDUU]TXT 0

1 todiβyinγDn₂noQsili−onDwitπDn₂noQ₂ntimonyDtπrouγπDmoltαnDs₂ltDαlα−trolysisDβorDsupαriorDlitπiumD
stor₂γαDm₂tαri₂lsRD2023PD_Y_PDU[TV_V 0
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