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βlβctroαβGλnGmλlαG∙quβousGβlβctrolytβsUG2019SGXWSGba]YTba_Z 21

1645 ‘βcβntGzroδrβssGλnGtεβGolβctrolytβsGoγGkquβousGZλncTsonGl∙ttβrλβsUG2019SGY]SGX[[bWTX[[c[ 162

1644 krtλγλcλ∙lG’olλαTolβctrolytβGsntβrγ∙cβGp∙cλlλt∙tλnδGnβnαrλtβTprββGZλncGwβt∙lGknoαβsGvλ∙Gx∙nowβttλnδG
oγγβctUG2019SGXXSGZYW[_TZYW]X 110

1643 ‘βcε∙rδβ∙≤lβG∙quβousGβlβctrolytβG≤∙ttβrλβsdGγromGunλv∙lβntGtoGmultλv∙lβntGc∙tλonGcεβmλstryUG2019SG
aSGYW]XcTYW]Zc 101

1642 kG’upβrλorG˛·TwnyGm∙tεoαβG∙nαG∙G’βlγTrβ∙lλnδGZnT˛·TwnyGl∙ttβryUG2019SGXZSGXW_[ZTXW_]Y 278

1641 ”ltr∙γ∙stG‘βcε∙rδβ∙≤lβGZλncGl∙ttβryGl∙sβαGonGrλδεT•olt∙δβGqr∙pελtβGm∙tεoαβG∙nαG’t∙≤lβG
xon∙quβousGolβctrolytβUG2019SGXXSGZYcabTZYcb_ 49

1640 olβctrocεβmλc∙lGkctλv∙tλonGoγGwnZy[GOr∙usm∙nnλtβPGγorG∙G‘βcε∙rδβ∙≤lβGkquβousGZnVwnTyxλαβG
l∙ttβryGγorGonβrδyG’tor∙δβGkpplλc∙tλonsUG2019SG 1

1639 ZλncGλonGλntβr∙ctλonsGλnG∙GtwoTαλmβnsλon∙lGcov∙lβntGorδ∙nλcGγr∙mβworkG≤∙sβαG∙quβousGzλncGλonG
≤∙ttβryUG2019SGXWSGbbbcTbbc[ 103

1638 ’tructurβG‘β∙rr∙nδβmβntG∙nαG•Os•PGnopλnδGγorG•Yy]G∙sG”ltr∙lonδTvλγβG∙nαG”ltr∙ελδεT‘∙tβGm∙tεoαβG
λnGkquβousGZλncTsonGl∙ttβrλβsUG2019SGX__SGkYbW]TkYbXZ 7

1637 uRGprβTλntβrc∙l∙tβαGm∙nδ∙nβsβGαλoxλαβGwλtεGβnε∙ncβαGZnYRGαλγγusλonGγorGελδεGr∙tβG∙nαGαur∙≤lβG
∙quβousGzλncTλonG≤∙ttβrλβsUG2019SGaSGYWbW_TYWbXY 76

1636 xλZ’YVxλGn∙nosεββtG∙rr∙ysGγorGελδεTpβrγorm∙ncβGγlβxλ≤lβGzλncGεy≤rλαG≤∙ttβrλβsGwλtεGβvλαβntG
twoTst∙δβGcε∙rδβG∙nαGαλscε∙rδβGprocβssβsUG2019SGaSGXbcX]TXbcY[ 39

1635 kG”nλvβrs∙lGzrλncλplβGtoGnβsλδnG‘βvβrsλ≤lβGkquβousGl∙ttβrλβsGl∙sβαGonGnβposλtλonâ��nλssolutλonG
wβcε∙nλsmUG2019SGcSGXcWXbZb 83

1634 nβsλδnλnδG∙Gm∙nδ∙nβsβGoxλαβG≤λγunctλon∙lG∙λrGβlβctroαβGγorG∙quβousGcεlorλαβT≤∙sβαGβlβctrolytβsGλnG
sβconα∙ryGzλncT∙λrG≤∙ttβrλβsUG2019SGZYWSGXZ[]]a 17

1633 ‘βcε∙rδβ∙≤lβG∙quβousGεy≤rλαGλonG≤∙ttβrλβsdGαβvβlopmβntsG∙nαGprospβctsUG2019SGaSGXbaWbTXbaZ[ 68

1632 v∙yβrβαGv∙n∙αλumGoxλαβsGwλtεGprotonG∙nαGzλncGλonGλnsβrtλonGγorGzλncGλonG≤∙ttβrλβsUG2019SGZYWSGXZ[]_] 78

1631 kGplβxλ≤lβG|u∙sλT’olλαT’t∙tβGlλγunctλon∙lGnβvλcβGwλtεGZλncTsonGwλcro≤∙ttβryG∙nαGzεotoαβtβctorUG
2019SG_SGZcZZTZcZc 21

Citation Report

12
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770 zεospεorusTαopβαGc∙r≤onGsεββtsGαβcor∙tβαGwλtεG’β’YG∙sG∙Gc∙tεoαβGγorG∙quβousGZnT’β’YG≤∙ttβryUG
2021SG[YWSGXYccYW 5

769 kG“βmpl∙tβTβnδ∙δβαSG’βlγTαopβαG’tr∙tβδyGtoGxTαopβαGrollowGm∙r≤onGx∙no≤oxβsGγorGZλncTλonG
ry≤rλαG’upβrc∙p∙cλtorsUG 0

768 porm∙tλonGoγGwnxZnyOyrPz’y[i]rYyGâ��GnotGλntβrc∙l∙tλonGoγGZnGâ��GλsGtεβG≤∙sλsGoγGtεβGnβutr∙lG
wnyYVZnG≤∙ttβryGγλrstGαλscε∙rδβGrβ∙ctλonUG2021SGZcWSGXZbb]Y 4

767 Znâ��xλGrβ∙ctλonGλnGtεβG∙lk∙lλnβGzλncT∙λrG≤∙ttβryGusλnδG∙GnλckβlTsupportβαG∙λrGβlβctroαβUG2021SGYXSGXWWbYZ 3
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766 STnλmβtεyl∙cβt∙mλαβTnλlutβαGxλtr∙tβGolβctrolytβGγorGkquβousGZnVVvλwnyGry≤rλαGsonGl∙ttβrλβsUG2021
SGXZSG[__Z[T[__[Z 3

765 ’ulγurTl∙sβαGkquβousGl∙ttβrλβsdGolβctrocεβmλstryG∙nαG’tr∙tβδλβsUG2021SGX[ZSGX][a]TX][bc 23

764 olβctrolytβG’tuαyGwλtεGλnGypβr∙nαoGprG“r∙ckλnδGzrovλαλnδGsnsλδεtGλntoGtεβG‘β∙ctλonGwβcε∙nλsmGoγG
kquβousGkcλαλcGZnVVwnyYGl∙ttβrλβsUG2021SGbSGZ]]ZTZ]__ 5

763 snTsλtuGβlβctrocεβmλc∙lGλnαucβαG∙rtλγλcλ∙lGsolλαGβlβctrolytβGλntβrpε∙sβGγorGwnyjmGn∙nocomposλtβG
βn∙≤lλnδGlonδTlλvβαG∙quβousGzλncTλonG≤∙ttβrλβsUG2021SG[ZWSGXZY_aZ 5

762 ”nαβrst∙nαλnδGtεβGvλmλtβαGolβctrocεβmλc∙lGZnTsonGsnsβrtλonGλntoGYrTwo’YG∙nαGYrT–’YdGkGm∙sβG
’tuαyGoγGYrTx≤’YUG2021SG[SGbb[cTbb]_ 2

761 ‘βcβntG∙αv∙ncβsGλnGβlβctrocεβmλc∙llyTβγγλcλβntGm∙tβrλ∙lsGγorGzλncTλonGεy≤rλαGsupβrc∙p∙cλtorsUG2021SG
X[bSGXXXYbb 6

760 kGm∙sc∙αβGl∙ttβrydGmouplλnδG“woG’βquβntλ∙lGolβctrocεβmλc∙lG‘β∙ctλonsGλnG∙G’λnδlβGl∙ttβryUG2021SG
ZZSGβYXW][bW 7

759 kGελδεTpβrγorm∙ncβG∙quβousGrβcε∙rδβ∙≤lβGzλncG≤∙ttβryG≤∙sβαGonGorδ∙nλcGc∙tεoαβGλntβδr∙tλnδG
quλnonβG∙nαGpyr∙zλnβUG2021SG[WSGZXT[W 31

758 ’upprβssλnδGmε∙rδβGnλsproportλon∙tλonGoγGwnyYGm∙tεoαβsGλnG‘βcε∙rδβ∙≤lβGZλncGsonGl∙ttβrλβsGvλ∙G
moopβr∙tλvβGt∙εnT“βllβrGnλstortλonUG 1

757 “εβGcontrollβαGquλnonβGλntroαuctλonG∙nαGconγorm∙tλonGmoαλγλc∙tλonGoγGpoly∙nλlλnβGc∙tεoαβG
m∙tβrλ∙lsGγorGrβcε∙rδβ∙≤lβG∙quβousGzλncTpolymβrG≤∙ttβrλβsUG2021SG[XcSGXYc_]c 12

756 kGγ∙cλlβGco∙tλnδGstr∙tβδyGγorGελδεGst∙≤λlλtyG∙quβousGzλncGλonG≤∙ttβrλβsdGzorousGrutλlβGn∙noT“λyYG
co∙tλnδGonGzλncG∙noαβUG2021SG[YXSGXYaZ_a 10

755 vowTcostGm∙nδ∙nβsβGαλoxλαβGsβmλTsolλαGβlβctroαβGγorGγlowG≤∙ttβrλβsUG2021SG 6

754 ”nαβrst∙nαλnδGoγGtεβGβlβctrocεβmλc∙lG≤βε∙vλorsGoγG∙quβousGzλncâ��m∙nδ∙nβsβG≤∙ttβrλβsdG‘β∙ctλonG
procβssβsG∙nαGγ∙λlurβGmβcε∙nλsmsUG2021SG 4

753 zot∙ssλumTmont∙λnλnδG˛–TwnyYGx∙notu≤βsdG“εβGsmp∙ctGoγGrollowG‘βδλonsGonGolβctrocεβmλstryUG
2021SGX_bSGWcW]]c 0

752 rλδεTonβrδyGnβnsλtyGkquβousGZλncâ��soαλnβGl∙ttβrλβsGwλtεG”ltr∙TlonδGmyclβGvλγβGon∙≤lβαG≤yGtεβGZnsYG
kααλtλvβUG 0

751 zrβcλsβGzrotonG‘βαλstrλ≤utλonGγorG“woTolβctronG‘βαoxGλnGkquβousGZλncVw∙nδ∙nβsβGnλoxλαβG
l∙ttβrλβsUGYXWYW]] 13

750 rλδεTpβrγorm∙ncβGrβvβrsλ≤lβG∙quβousGzλncTλonG≤∙ttβryG≤∙sβαGonGλronTαopβαG∙lpε∙Tm∙nδ∙nβsβG
αλoxλαβGco∙tβαG≤yGpolypyrrolβUG2021SG]cbSG[XcT[Yc 13

749 sssuβsG∙nαGr∙tλon∙lGαβsλδnGoγG∙quβousGβlβctrolytβGγorGZnTλonG≤∙ttβrλβsUG2021SGXSG[ZYT[[a 11
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748 kcελβvβmβntGoγG∙GpolymβrTγrββGukcGδβlGβlβctrolytβGγorG∙αv∙ncβαG∙quβousGuTsonG≤∙ttβryUG2021SG[XSGXZZTX[W 6

747 klTsntβrc∙l∙tβαGwnyYGc∙tεoαβGwλtεGrβvβrsλ≤lβGpε∙sβGtr∙nsλtλonGγorG∙quβousGZnTsonG≤∙ttβrλβsUG2021SG
[YYSGXZWZa] 30

746 ‘βcβntGproδrβssGoγGc∙r≤onGn∙nom∙tβrλ∙lsGγorGελδεTpβrγorm∙ncβGc∙tεoαβsG∙nαG∙noαβsGλnG∙quβousG
zλncGλonG≤∙ttβrλβsUG2021SG[XSGaX]TaZa 18

745 kGnovβlGrβcε∙rδβ∙≤lβGzλncâ��coppβrG≤∙ttβryGwλtεoutG∙Gsβp∙r∙torUG2021SG[YSGXWZXWc 0

744 wλlαGsyntεβsλsGoγGsupβr∙αεβsλvβGεyαroδβlGβlβctrolytβGwλtεGlowGλntβrγ∙cλ∙lGrβsλst∙ncβG∙nαGβnε∙ncβαG
λonλcGconαuctλvλtyGγorGγlβxλ≤lβGzλncGλonG≤∙ttβryUG2021SG_WWSG]b_T]cZ 7

743 plβxλ≤lβG∙nαG∙ntλTγrββzλnδGzλncTλonG≤∙ttβrλβsGusλnδG∙Gδu∙rTδumVsoαλumT∙lδλn∙tβVβtεylβnβTδlycolG
εyαroδβlGβlβctrolytβUG2021SG[XSG]ccT_W] 28

742 “unλnδGcryst∙lGstructurβGoγGwnyYGαurλnδGαλγγβrβntGεyαrotεβrm∙lGsyntεβsλsGtβmpβr∙turβG∙nαGλtsG
βlβctrocεβmλc∙lGpβrγorm∙ncβG∙sGc∙tεoαβGm∙tβrλ∙lGγorGzλncGλonG≤∙ttβryUG2021SGXcYSGXXWZcb 0

741 woαλγyλnδGεyαroδβlGβlβctrolytβGtoGλnαucβGzλncGαβposλtλonGγorGαβnαrλtβTγrββGzλncGmβt∙lG∙noαβUG2021SG
ZcZSGXZcWc[ 8

740 kGsβlγTεβ∙lλnδGnβutr∙lG∙quβousGrβcε∙rδβ∙≤lβGZnVwnyG≤∙ttβryG≤∙sβαGonGmoαλγλβαGc∙r≤onGn∙notu≤βsG
su≤str∙tβGc∙tεoαβUG2021SG_WWSGbZTbc 7

739 kGporousGpuckβrβαG•Yy]GpolymorpεG∙sGnβwGελδεGpβrγorm∙ncβGc∙tεoαβGm∙tβrλ∙lGγorG∙quβousG
rβcε∙rδβ∙≤lβGzλncG≤∙ttβrλβsUG2021SG_XSG[]cT[_b 4

738
‘βcβntG∙αv∙ncβsGλnGv∙n∙αλumT≤∙sβαGm∙tβrλ∙lsGγorG∙quβousGmβt∙lGλonG≤∙ttβrλβsdGnβsλδnGoγG
morpεoloδyG∙nαGcryst∙lGstructurβSGβvolutλonGoγGmβcε∙nλsmsG∙nαGβlβctrocεβmλc∙lGpβrγorm∙ncβUG
2021SG[XSGX]YTXbY

4

737 kGε∙γnλumGoxλαβTco∙tβαGαβnαrλtβTγrββGzλncG∙noαβGγorGrβcε∙rδβ∙≤lβG∙quβousGzλncTλonG≤∙ttβrλβsUG2021
SG]ccSG[_aT[a] 52

736 nβnαrλtβTγrββGzλncG∙noαβGβn∙≤lβαG≤yGzλncTcεβl∙tλnδGcεβmλstryUG2021SG[XSG]X]T]YX 26

735 monstructλonGoγGελβr∙rcελc∙llyGporousG≤λom∙ssGc∙r≤onGusλnδGλoαλnβG∙sGporβTm∙kλnδG∙δβntGγorGβnβrδyG
stor∙δβUG2021SG]ccSGZ]XTZ]c 3

734 ’pont∙nβousGknλttλnδG≤βε∙vλorGoγG_UaTnmGtελnGOxr[PWUZb•Yy]Gn∙noTGrλ≤≤onsGγorG≤λnαβrTγrββG
zλncTλonG≤∙ttβrλβsUG2021SG[YSGYb_TYc[ 10

733 snsλδεtsGλntoGεostGm∙tβrλ∙lsGγorG∙quβousGprotonG≤∙ttβrλβsdGstructurβSGmβcε∙nλsmG∙nαGprospβctUG2021
SGbcSGXW_[WW 9

732 o∙rtεT∙≤unα∙ntGm∙δnβtλtβGwλtεGc∙r≤onGco∙tλnδsG∙sGrβvβrsλ≤lβGc∙tεoαβsGγorGstrβtcε∙≤lβGzλncTλonG
≤∙ttβrλβsUG2021SG_YSG]]YT]_Y 3

731 wβt∙llλcG•]’bGmλcrop∙rtλclβsGwλtεGtunnβlTlλkβGstructurβGγorGελδεTr∙tβG∙nαGst∙≤lβGzλncTλonGβnβrδyG
stor∙δβUG2021SG[YSGab_TacZ 6
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730 ’t∙≤λlλzλnδGzλncGαβposλtλonGwλtεGsoαλumGlλδnosulγon∙tβG∙sG∙nGβlβctrolytβG∙ααλtλvβGtoGλmprovβGtεβGlλγβG
sp∙nGoγG∙quβousGzλncTλonG≤∙ttβrλβsUG2021SG_WXSG[b_T[c[ 6

729 kcβt∙tβT≤∙sβαGâ��ovβrs∙tur∙tβαGδβlGβlβctrolytβâ��Gβn∙≤lλnδGελδεlyGst∙≤lβG∙quβousGZnTwnyYG≤∙ttβryUG
2021SG[YSGY[WTY]X 10

728 ’urγ∙cβGmoαλγλc∙tλonGoγGm∙nδ∙nβsβGmonoxλαβGtεrouδεGcεβmλc∙lGv∙porGαβposλtλonGtoG∙tt∙λnGελδεG
βnβrδyGstor∙δβGpβrγorm∙ncβGγorG∙quβousGzλncTλonG≤∙ttβrλβsUG2021SG_WXSG_XaT_Y] 2

727 ’urγ∙cβTcε∙rδβGrβδul∙tβαG“λyYGn∙notu≤βG∙rr∙ysG∙sGsc∙γγolαGγorGconstructλnδG≤λnαβrTγrββG
ελδεTpβrγorm∙ncβGsupβrc∙p∙cλtorUG2021SG]_aSGX]WbZY 5

726 onε∙ncλnδGtεβGmyclλnδG’t∙≤λlλtyGoγG“r∙nsλtλonTwβt∙lTyxλαβTl∙sβαGolβctrocεβmλc∙lGolβctroαβGvλ∙G
zour≤∙λxGnλ∙δr∙mGonδλnββrλnδUG2021SG[YSGY]YTY]b 7

725 mε∙llβnδβsG∙nαGαβsλδnGstr∙tβδλβsGγorGελδεGpβrγorm∙ncβG∙quβousGzλncGλonG≤∙ttβrλβsUG2021SG[YSG]ZZT]_c 16

724 ’tructur∙lGαβsλδnG∙nαGλntβrγ∙cλ∙lGcε∙r∙ctβrλstλcsGβnαowGx∙“λYOzy[PZGco∙tβαGzλncG∙noαβGwλtεGελδεG
c∙p∙cλtyG∙nαG≤βttβrGcyclλnδGst∙≤λlλtyUG2021SG[Y]SGXYa_cc 0

723 nλγγusλonTαrλvβnGγ∙≤rλc∙tλonGoγGyolkTsεβllGstructurβαGuT≤λrnβssλtβjmβsoporousGc∙r≤onGn∙nospεβrβsG
wλtεGrλcεGoxyδβnGv∙c∙ncλβsGγorGελδεTβnβrδyG∙nαGελδεTpowβrGzλncTλonG≤∙ttβrλβsUG2021SG[YSGa]ZTa_Z 7

722 ‘βvβrsλ≤lβGprotonGcoTλntβrc∙l∙tλonG≤oostλnδGzλncTλonG∙αsorptλonG∙nαGmλδr∙tλonG∙≤λlλtλβsGλnG≤λsmutεG
sβlβnλαβGn∙nopl∙tβsGγorG∙αv∙ncβαG∙quβousG≤∙ttβrλβsUG2021SG[YSGZ[T[X 4

721 kquβousGrβcε∙rδβ∙≤lβGzλncG≤∙ttβrλβsdGmε∙llβnδβsG∙nαGopportunλtλβsUG2021SGZWSGXWWbWX 3

720 smprovλnδGst∙≤λlλtyG∙nαGrβvβrsλ≤λlλtyGvλ∙GγluorλnβGαopλnδGλnG∙quβousGzλncâ��m∙nδ∙nβsβG≤∙ttβrλβsUG2021SG
YYSGXWWb]X 5

719 ’upprβssλnδGmuT≤∙sβαGc∙tεoαβGαλssolutλonGλnGrβcε∙rδβ∙≤lβG∙quβousGzλncG≤∙ttβrλβsGwλtεGβquλlλ≤rλumG
prλncλplβsUG2021SG]_bSGX]Wc[b 0

718 ‘β∙lλzλnδGtεβGlβucoβmβr∙lαλnβTβmβr∙lαλnβTpβrnλδr∙nλlλnβGrβαoxGrβ∙ctλonsGλnGpoly∙nλlλnβGc∙tεoαβG
m∙tβrλ∙lsGγorG∙quβousGzλncTpolymβrG≤∙ttβrλβsUG2022SG[YaSGXZXcbb 11

717 YSZTαλ∙mλnopεβn∙zλnβG∙sG∙GελδεTr∙tβGrβcε∙rδβ∙≤lβG∙quβousGzλncTλonG≤∙ttβrλβsGc∙tεoαβUG2022SG_WaSGXY_YTXY_b 1

716 sntβrγ∙cλ∙lGp∙r∙sλtλcGrβ∙ctλonsGoγGzλncG∙noαβsGλnGzλncGλonG≤∙ttβrλβsdG”nαβrβstλm∙tβαGcorrosλonG∙nαG
εyαroδβnGβvolutλonGrβ∙ctλonsG∙nαGtεβλrGsupprβssλonGstr∙tβδλβsUG2022SG_[SGY[_TY_Y 18

715 m∙tεoαβGm∙tβrλ∙lsGγorG∙quβousGzλncTλonG≤∙ttβrλβsdGkGmλnλGrβvλβwUG2022SG_W]SGbYbTb]W 16

714 v∙yβrβαG•yYjxTαopβαGc∙r≤onGcomposλtβsGγorGελδεTpβrγorm∙ncβGrβcε∙rδβ∙≤lβG∙quβousGzλncTλonG
≤∙ttβrλβsUG2022SG[YbSGXZXYXX 15

713 YnGmβt∙lGp∙ttβrnsGtr∙nsγormβαGγromGZnGprλntβαGst∙mpsGγorGγlβxλ≤lβGZnVVwnyYGλnTpl∙nβG
mλcroT≤∙ttβrλβsUG2022SG[YcSGXZYXc_ 5

(2022-2021)

63



712 knG∙noαβTγrββG∙quβousGαu∙lTλonG≤∙ttβryUG 1

711 ’oαλumGm∙nδ∙nβsβGεβx∙cy∙noγβrr∙tβG∙sGZnGλonGεostGtow∙rαG∙quβousGβnβrδyGstor∙δβUG2021SGbbXSGXX[c_b 7

710 l∙l∙ncβαGkλnβtλcsG≤βtwββnGβlβctroαβsG≤yGc∙r≤onGclotεjZspTbGγorGελδεGr∙tβGpβrγorm∙ncβGzλncTλonG
εy≤rλαGc∙p∙cλtorsUG2021SG]aSGbaabTbabX 5

709 “ow∙rαsGελδεT∙rβ∙lTc∙p∙cλtyG∙quβousGzλncâ��m∙nδ∙nβsβG≤∙ttβrλβsdGpromotλnδGwnyYGαλssolutλonG≤yG
rβαoxGmβαλ∙torsUG 21

708 ’tr∙tβδλβsGoγGstructur∙lG∙nαGαβγβctGβnδλnββrλnδGγorGελδεTpβrγorm∙ncβGrβcε∙rδβ∙≤lβG∙quβousG
zλncTλonG≤∙ttβrλβsUG2021SGcSGXcY[]TXcYbX 9

707 ‘βsβ∙rcεGzroδrβssG∙nαGmε∙llβnδβGoγGkquβousGZλncGsonGl∙ttβryUG2021SGacSGX]b 4

706 snGsλtuGδrownGwnyYVδr∙pεαλynβGoxλαβGεy≤rλαGZnGn∙noγlowβrsGγorGελδεTpβrγorm∙ncβG∙quβousG
zλncTλonG≤∙ttβrλβsUG2021SG]SG][WWT][Wc 7

705 m∙tεoαβGnβsλδnGγorGkquβousG‘βcε∙rδβ∙≤lβGwultλv∙lβntGsonGl∙ttβrλβsdGmε∙llβnδβsG∙nαG
ypportunλtλβsUG2021SGZXSGYWXW[[] 40

704 wnyYT≤∙sβαGn∙nostructurβαGm∙tβrλ∙lsGγorGv∙rλousGβnβrδyG∙pplλc∙tλonsUG2021SG]SGZ][cTZ]a] 7

703 xonTconcβntr∙tβαG∙quβousGβlβctrolytβsGwλtεGorδ∙nλcGsolvβntG∙ααλtλvβsGγorGst∙≤lβGzλncG≤∙ttβrλβsUG
2021SGXYSG]b[ZT]b]Y 76

702 kGελδεTpβrγorm∙ncβGγrββTst∙nαλnδGZnG∙noαβGγorGγlβxλ≤lβGzλncTλonG≤∙ttβrλβsUG2021SGXZSGXWXWWTXWXWa 7

701 v∙yβrβαGβlβctroαβGm∙tβrλ∙lsGγorGnonT∙quβousGmultλv∙lβntGmβt∙lG≤∙ttβrλβsUG2021SGcSGXcZXaTXcZ[] 3

700 kGc∙tλonGsβlβctλvβGsβp∙r∙torGλnαucβαGc∙tεoαβGprotβctλvβGl∙yβrG∙nαGrβδul∙tβαGzλncGαβposλtλonGγorGzλncG
λonG≤∙ttβrλβsUG2021SGcSG[aZ[T[a[Z 19

699 wβcε∙nλstλcGλnvβstλδ∙tλonGoγGrβαoxGprocβssβsGλnGZnâ��wnyYG≤∙ttβryGλnGmλlαG∙quβousGβlβctrolytβsUG
2021SGcSGYWa__TYWaa] 5

698 ‘βcβntGproδrβssGλnG∙quβousGzλncTλonG≤∙ttβrλβsdG∙GαββpGλnsλδεtGλntoGzλncGmβt∙lG∙noαβsUG2021SGcSG_WXZT_WYb 30

697 snG’λtuGolβctrocεβmλc∙lG“r∙nsγorm∙tλonG‘β∙ctλonGoγGkmmonλumTkncεorβαGrβpt∙v∙n∙α∙tβGm∙tεoαβG
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615 zε∙sβGβnδλnββrλnδGoγGwoT•GoxλαβsGmolβcul∙rGsλβvβsGγorGzλncTλonG≤∙ttβrλβsUGX 2

614 w∙nλpul∙tλnδGλntβrc∙l∙tλonTβxtr∙ctλonGmβcε∙nλsmsGλnGstructur∙llyGmoαul∙tβαG˛·TwnyYGn∙nowλrβsGγorG
ελδεTpβrγorm∙ncβG∙quβousGzλncTλonG≤∙ttβrλβsUG2021SG[ZZSGXZZ_ba 8

613 kGsβlγToptλmλzβαGαu∙lGzλncVcoppβrTβlβctrolytβG∙noαλcGλntβrγ∙cβsG≤yGmβcε∙nλc∙lGrollλnδGtow∙rαGzλncG
λonG≤∙ttβrλβsGwλtεGελδεGc∙p∙cλtyG∙nαGlonδGcyclβGlλγβUG2021SGYZSGXWWbca 0

612 ’λnδlβTktomGzl∙tλnumGsmpl∙ntβαGonGw∙nδ∙nβsβGnλoxλαβGloostβαGtεβGrλδεT‘∙tβGzβrγorm∙ncβGoγG
m∙tεoαβsGγorGZλncTsonGl∙ttβrλβsUG 0

611 rλδεTpβrγorm∙ncβGrβvβrsλ≤lβG∙quβousGZλncTsonG≤∙ttβryG≤∙sβαGonGZnGprβTλntβrc∙l∙tλonG
∙lpε∙Tm∙nδ∙nβsβGαλoxλαβGn∙nowλrβsVc∙r≤onGn∙notu≤βsUG2021SG 2

610 lλGnopλnδTonε∙ncβαG‘βvβrsλ≤lβTzε∙sβG“r∙nsλtλonGoγG˛–TwnyG‘∙λsλnδGtεβGmyclβGm∙p∙≤λlλtyGoγGkquβousG
ZnTwnGl∙ttβrλβsUG2021SGXZSG]]YWbT]]YXa 2

609 ‘βcβntGkαv∙ncβsGλnGolβctrolytβsGγorGIlβyonαGkquβousIGZλncTsonGl∙ttβrλβsUG2021SGβYXW_[Wc 23

608 ’yntεβsλsG∙nαGzβrγorm∙ncβGyptλmλz∙tλonGoγGw∙nδ∙nβsβT≤∙sβαGm∙tεoαβGw∙tβrλ∙lsGγorGZλncTsonG
l∙ttβrλβsUG 0

607 zot∙ssλumTαopβαGεyαr∙tβαGm∙nδ∙nβsβGαλoxλαβGn∙nowλrβsTc∙r≤onGn∙notu≤βGonGδr∙pεβnβGγorGελδεG
pβrγorm∙ncβGrβcε∙rδβ∙≤lβGzλncTλonG≤∙ttβryUG2021SG

606 yptλmλzβαGcyclλcGαur∙≤λlλtyGoγG˛–TwnyYGn∙nosεββtsGγorGzλncGλonGstor∙δβGtεrouδεGsynβrδλstλcGβγγβctGoγG
lλtελumGλonsGprβTβm≤βααλnδG∙nαGβlβctrolytβG∙ααλtλvβsUG2021SG[WZSGXZc_cc 0

605 kGnonTγl∙mm∙≤lβGεyαrousGorδ∙nλcGβlβctrolytβGγorGsust∙λn∙≤lβGzλncG≤∙ttβrλβsUG 38
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604 sntβrγ∙cλ∙lGonδλnββrλnδG’tr∙tβδyGγorGrλδεTzβrγorm∙ncβGZnGwβt∙lGknoαβsUG2021SGX[SG_ 38

603 rλδεlyG‘βvβrsλ≤lβGmyclλnδGoγGZnTwnyGl∙ttβrλβsGsntβδr∙tβαGwλtεGkcλαT“rβ∙tβαGm∙r≤onG’upportλvβG
v∙yβrUUG2022SG_SGβYXWXW_W 1

602 nyn∙mλcGλntβrpε∙sβTmβαλ∙tβαG∙ssβm≤lyGγorGαββpGcyclλnδGmβt∙lG≤∙ttβrλβsUG2021SGaSGβ∙≤lZa]Y 14

601 montrλ≤utλonGoγGn∙noTαβsλδnG∙ppro∙cεβsGtoGγuturβGβlβctrocεβmλc∙lGβnβrδyGstor∙δβGsystβmsUG2021SG
XcSGYaZTZY]

600 yrδ∙nλcGkcλαGotcελnδG’tr∙tβδyGγorGnβnαrλtβG’upprβssλonGλnGkquβousGZλncTsonGl∙ttβrλβsUGYXWYaca 11

599 “unλnδGtεβG’olv∙tλonG’tructurβGλnGkquβousGZλncGl∙ttβrλβsGtoGw∙xλmλzβGZnTsonGsntβrc∙l∙tλonG∙nαG
yptλmλzβGnβnαrλtβTprββGZλncGzl∙tλnδUG]ZZT][W 8

598 ’t∙≤lβGst∙tλcGzλncTλoαλnβGrβαoxG≤∙ttβryGconstructβαGwλtεGδr∙pεβnβGqu∙ntumGαotsGco∙tβαGδr∙pελtβG
γβltUG2022SG]YWSGYZWb_X 0

597 snTsλtuGsyntεβsλsGoγGδr∙pεαλynβGonGwnZy[Gn∙nop∙rtλclβsGγorGβγγλcλβntGZnGλonsGαλγγusλonG∙nαGstor∙δβUG
2022SG[ZYSGXZ[[WY 0

596 mεromλumGv∙n∙α∙tβGwλtεGuns∙tur∙tβαGcoorαλn∙tλonGsλtβsGγorGελδεTpβrγorm∙ncβGzλncTλonG≤∙ttβryUG
2022SG[ZXSGXZ[WZ[ 4

595 olβctrolytβVβlβctroαβGλntβrγ∙cλ∙lGβlβctrocεβmλc∙lG≤βε∙vλorsG∙nαGoptλmλz∙tλonGstr∙tβδλβsGλnG∙quβousG
zλncTλonG≤∙ttβrλβsUG2022SG[]SG_XbT_[_ 22

594 sonTλntβrc∙l∙tλonGrβδul∙tλonGoγGw—βnβTαβrλvβαGεyαr∙tβαGv∙n∙α∙tβsGγorGελδεTr∙tβG∙nαGlonδTlλγβG
ZnTsonG≤∙ttβrλβsUG2022SG[]SG]_bT]aa 9

593 ”nr∙vβlλnδGtεβGmβcε∙nλsmGoγGnonTunλγormGzλncGαβposλtλonGλnGrβcε∙rδβ∙≤lβGzλncT≤∙sβαG≤∙ttβrλβsG
wλtεGvβrtλc∙lGorλβnt∙tλonUG2022SG[ZXSGXZ[WZY 3

592 kquβousGzλncG≤∙ttβrλβsGusλnδGxTcont∙λnλnδGorδ∙nλcGc∙tεoαβsGwλtεGZnYRG∙nαGrRGmoTupt∙kβUG2022SG
[ZXSGXZ[Y]Z 5

591 on∙≤lβGcommβrcλ∙lGZλncGpowαβrsGγorGαβnαrλtβTγrββGZλncG∙noαβGwλtεGλmprovβαGutλlλz∙tλonGr∙tβG≤yG
prλstλnβGδr∙pεβnβGεy≤rλαλz∙tλonUG2022SG[]SG[_]T[aZ 7

590 rλδεlyGλmprovβαGtεβrm∙lGst∙≤λlλtyGoγGtεβGcβr∙mλcGco∙tλnδGl∙yβrGonGtεβGpolyβtεylβnβGsβp∙r∙torGvλ∙G
cεβmλc∙lGcrosslλnkλnδG≤βtwββnGcβr∙mλcGp∙rtλclβsG∙nαGpolymβrλcG≤λnαβrsUG2022SG[ZZSGXZ[]WX 1

589 ssGprotonG∙Gcε∙rδβGc∙rrλβrGγorG˛·TwnyYGc∙tεoαβGλnG∙quβousGrβcε∙rδβ∙≤lβGm∙δnβsλumTλonG≤∙ttβrλβsiUG
2022SG_bSG]aYT]ac 1

588 kGnβwGvλYwnZyaGc∙tεoαβGγorG∙quβousGZnTsonG≤∙ttβryGwλtεGελδεGspβcλγλcGc∙p∙cλtyG∙nαGlonδGcyclβGlλγβG
≤∙sβαGonGtεβGrβ∙lλz∙tλonGoγGtεβGrβvβrsλ≤lβGvλRG∙nαGrRGcoTβxtr∙ctλonVλnsβrtλonUG2022SG[ZZSGXZ[]Wa 1

587 nβγβctTβnδλnββrβαGwnZy[Vmx“sGcomposλtβsGβnε∙ncλnδGrβ∙ctλonGkλnβtλcsGγorGzλncTλonsGstor∙δβG
pβrγorm∙ncβUG2022SG_bSG]ZbT][a 0
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586 kG’βlγT‘βδul∙tβαGsntβrγ∙cβGtow∙rαGrλδεlyG‘βvβrsλ≤lβGkquβousGZλncGl∙ttβrλβsUGYXWYcbY 20

585 kGαβnαrλtβTγrββG∙noαβGγorGst∙≤lβG∙quβousGrβcε∙rδβ∙≤lβGzλncTλonG≤∙ttβrλβsUG2022SG 0

584 ’βlγTrβ∙lλnδG’βyGYGkααλtλvβsGon∙≤lβGZλncGwβt∙lG‘βvβrsλ≤λlλtyGλnGkquβousGZn’yG[GolβctrolytβsUGYXXYWcX 9

583 “εβGspλnβlGwnpβYy[GδrownGλnG≤λom∙ssTαβrλvβαGporousGc∙r≤onsGm∙tβrλ∙lsGγorGελδεTpβrγorm∙ncβG
c∙tεoαβGm∙tβrλ∙lsGoγG∙quβousGzλncTλonG≤∙ttβrλβsUG2022SGcW[SGX_[WWY 0

582 ZnTsonGl∙ttβryUG2022SGYWXTYYa

581 yxyδβnG•∙c∙ncλβsGoγGmommβrcλ∙lG•GYGyG]GsnαucβαG≤yGwβcε∙nλc∙lGporcβGtoGonε∙ncβGtεβGnλγγusλonGoγG
ZλncGsonsGλnGkquβousGZλncGl∙ttβryUG 4

580 “εβGorλδλnGoγGc∙p∙cλtyGγluctu∙tλonG∙nαGrβscuβGoγGαβ∙αGwnT≤∙sβαGZnâ��λonG≤∙ttβrλβsdG∙GwnT≤∙sβαG
compβtλtλvβGc∙p∙cλtyGβvolutλonGprotocolUG 15

579 ‘βvβrsλ≤lβGZnGstrλppλnδVpl∙tλnδG∙cελβvβαG≤yGsurγ∙cβGtελnG’nGl∙yβrGγorGελδεTpβrγorm∙ncβG∙quβousG
zλncGmβt∙lsG≤∙ttβrλβsUG2022SG 0

578 snsλδεtGλntoGtεβGmyclλnδGlβε∙vλourGoγGwβt∙lGknoαβsSGon∙≤lβαG≤yG—Tr∙yG“omoδr∙pεyG∙nαG
w∙tεβm∙tλc∙lGwoαβllλnδUG 0

577 p∙≤rλc∙tλnδG∙GqβlGolβctrolytβGl∙sβαGonGvλδnλnTmo∙tβαGx∙nosλlλc∙GtoGonε∙ncβGtεβG‘βvβrsλ≤λlλtyGoγGZλncG
knoαβsGγorG‘βcε∙rδβ∙≤lβGkquβousGZnVwnyYGl∙ttβrλβsUG 0

576 loostλnδGkquβousGZnVwnyGl∙ttβrλβsGvλ∙G∙G’ynβrδyGoγGoαδβVnβγβctT‘λcεGm∙tεoαβG∙nαGnβnαrλtβTprββG
knoαβUUG2022SG 1

575 sssuβsG∙nαGopportunλtλβsGoγGm∙nδ∙nβsβT≤∙sβαGm∙tβrλ∙lsGγorGβnε∙ncβαGZnTλonGstor∙δβG
pβrγorm∙ncβsUG2022SG[]SGXWZaYc 3

574 mouplλnδG∙quβousGzλncG≤∙ttβrλβsG∙nαGpβrovskλtβGsol∙rGcβllsGγorGsλmult∙nβousGβnβrδyGε∙rvβstSG
convβrsλonG∙nαGstor∙δβUUG2022SGXZSG_[ 3

573 kGwypTnβrλv∙tλvβGnβcor∙tβαGrλβr∙rcελc∙lGzorousGrostGon∙≤lλnδG”ltr∙ελδεG‘∙tβsG∙nαG’upβrλorG
vonδT“βrmGmyclλnδGoγGnβnαrλtβTprββGZnGwβt∙lGknoαβsUUG2022SGβYXXWW[a 19

572 ryαroδβnGlonαG’ελβlαλnδGoγγβctGγorGrλδεTzβrγorm∙ncβGkquβousGZλncGsonGl∙ttβrλβsUUG2022SGβYXWaXX] 2

571 ’c∙l∙≤lβG’pr∙yGnryλnδGzroαuctλonGoγGkmorpεousG•GyGToqyGYnGrβtβrostructurβαG—βroδβlsGγorG
rλδεT‘∙tβG∙nαGrλδεTm∙p∙cλtyGkquβousGZλncGsonGl∙ttβrλβsUUG2022SGXbSGβYXW]a_X 4

570 kquβousGyrδ∙nλcGZλncTsonGry≤rλαG’upβrc∙p∙cλtorsGzrβp∙rβαG≤yGZnG•βrtλc∙llyGklλδnβαG
qr∙pεβnβTzolyαop∙mλnβGmomposλtβGolβctroαβUUG2022SGXYSG 1

569 ‘βvβrsλ≤lβG“r∙nsγorm∙tλonGoγG∙GZλncG’∙ltTloostβαGrλδεGkrβ∙lGm∙p∙cλtyGw∙nδ∙nβsβGnλoxλαβGm∙tεoαβG
γorGonβrδyTnβnsβG∙nαG’t∙≤lβGkquβousGZλncGl∙ttβrλβsUG 1

(-)

71



568 outβctλcGβlβctrolytβG≤∙sβαGonGxTmβtεyl∙cβt∙mλαβGγorGελδεlyGrβvβrsλ≤lβGzλncâ��λoαλnβG≤∙ttβryUG 9

567 klumλnumTcoppβrG∙lloyG∙noαβGm∙tβrλ∙lsGγorGελδεTβnβrδyG∙quβousG∙lumλnumG≤∙ttβrλβsUUG2022SGXZSG]a_ 8

566 qr∙pελtλcGc∙r≤onGnλtrλαβGγorG≤∙ttβrλβsUG2022SGZ_aTZcY

565 ryαroxylGmonαuctλnδGryαroδβlsGon∙≤lβGvowTw∙λntβn∙ncβGmommβrcλ∙llyG’λzβαG‘βcε∙rδβ∙≤lβG
ZnTwnyGl∙ttβrλβsGγorG”sβGλnG’ol∙rGwλcroδrλαsUUG2022SGX[SG 2

564 m∙tεoαβGw∙tβrλ∙lsGγorG‘βcε∙rδβ∙≤lβGkquβousGZnGl∙ttβrλβsUG2022SG 0

563 knG∙quβousGzλncTλonG≤∙ttβryGworkλnδG∙tGâ��]W´°mGβn∙≤lβαG≤yGlowTconcβntr∙tλonGpβrcεlor∙tβT≤∙sβαG
cε∙otropλcGs∙ltGβlβctrolytβUG 6

562 “ow∙rαGryαroδβnTprββG∙nαGnβnαrλtβTprββGkquβousGZλncGl∙ttβrλβsdGporm∙tλonGoγGZλncopελlλcG
zrotβctλvβGv∙yβrGonGZnGknoαβsUUG2022SGβYXW[b__ 22

561 wβcε∙nλstλcGsnsλδεtGλntoGzolypyrrolβGmo∙tλnδGonG•GYGyG]Gm∙tεoαβGγorGkquβousGZλncTsonGl∙ttβryUG
2022SGcSG 0

560 snsλδεtGonGyrδ∙nλcGwolβculβsGλnGkquβousGZnTsonGl∙ttβrλβsGwλtεG∙nGompε∙sλsGonGtεβGZnGknoαβG
‘βδul∙tλonUGYXWYaWa 29

559 q∙mm∙OiPTwnyYVrqyGpλ≤βrβαGm∙tεoαβGp∙≤rλc∙tλonGγromG–βtG’pλnnλnδG∙nαGnλpGmo∙tλnδG“βcεnλquβsG
γorGm∙≤lβT’ε∙pβαGZnTsonGl∙ttβrλβsUGX 2

558 ”nαβrst∙nαλnδG∙nαGzβrγorm∙ncβGoγGtεβGZλncGknoαβGmyclλnδGλnGkquβousGZλncTsonGl∙ttβrλβsG∙nαG∙G
‘o∙αm∙pGγorGtεβGputurβUG 2

557 ’t∙≤lβGλntβrpε∙sβGcεβmλstryGoγGtβxturβαGZnG∙noαβGγorGrβcε∙rδβ∙≤lβG∙quβousG≤∙ttβrλβsUG2022SG 12

556 m∙TλonGwoαλγλβαG•∙n∙αλumGyxλαβGx∙norλ≤≤onsGwλtεGonε∙ncβαGZnTλonG’tor∙δβGm∙p∙≤λlλtyUG 1

555 woαul∙tλnδGrβsλαu∙lG∙mmonλumGλnGwnyGγorGελδεTr∙tβG∙quβousGzλncTλonG≤∙ttβrλβsUUG2022SG 0

554 rλδεlyGβnε∙ncβαGrβvβrsλ≤λlλtyGoγG∙GZnG∙noαβG≤yGλnTsλtuGtβxturλnδUG2022SG[aSGcbTXW[ 9

553 nβsλδnG’tr∙tβδλβsGγorGrλδεTonβrδyTnβnsλtyGkquβousGZλncGl∙ttβrλβsUG 4

552 nβsλδnG’tr∙tβδλβsGγorGrλδεTonβrδyTnβnsλtyGkquβousGZλncGl∙ttβrλβsUUG2022SG 37

551 llockGmopolymβrTnβrλvβαGzorousGm∙r≤onGpλ≤βrsGon∙≤lβGrλδεGwnyGYGvo∙αλnδG∙nαGp∙stGmε∙rδλnδGλnG
kquβousGZλncTsonGl∙ttβryUG 0
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550 “unλnδGβlβctrolytβGsolv∙tλonGstructurβsGtoGβn∙≤lβGst∙≤lβG∙quβousGklVwnyYG≤∙ttβryUG2022SG[aSGXXZTXYX 3

549 mx“jwnyGYGcomposλtβGλnkGtow∙rαG∙Gγlβxλ≤lβGZnGprλntβαGmλcroTzλncTλonG≤∙ttβryUG 10

548 loostλnδGZnGnλγγusλonGvλ∙G“unnβlT“ypβGryαroδβnG•∙n∙αλumGlronzβGγorGrλδεTzβrγorm∙ncβGZλncGsonG
l∙ttβrλβsUUG2022SG 0

547 klk∙lλGλonsGprβTλntβrc∙l∙tλonGoγG˛·TwnyYGn∙nosεββtsGγorGελδεTc∙p∙cλtyG∙nαGst∙≤lβGZnTλonG≤∙ttβryUG
2022SGY[SGXWWcZ[ 13

546 ‘βcε∙rδβ∙≤lβGzλncTλonG≤∙ttβrλβsGwλtεGm∙nδ∙nβsβGαλoxλαβGc∙tεoαβdGrowGcrλtλc∙lGλsGcεoλcβGoγG
m∙nδ∙nβsβGαλoxλαβGpolymorpεsGλnG∙quβousGsolutλonsiUG2022SG]YZSGYZXWYZ 1

545 kGελδεlyGst∙≤lβGXUZG•Gorδ∙nλcGc∙tεoαβGγorG∙quβousGzλncG≤∙ttβrλβsGαβsλδnβαGλnTsλtuG≤yGsolλαTst∙tβG
βlβctrooxλα∙tλonUG2022SG[_SGXYcTXZa 0

544 smprovλnδGpβrγorm∙ncβGoγGzλncTm∙nδ∙nβsβG≤∙ttβryGvλ∙GβγγλcλβntGαβposλtλonVαλssolutλonGcεβmλstryUG
2022SG[_SGX_]TXa[ 1

543 kGlowTcostG∙nαGnonTcorrosλvβGβlβctropolλsελnδGstr∙tβδyGγorGlonδTlλγβGzλncGmβt∙lG∙noαβGλnG
rβcε∙rδβ∙≤lβG∙quβousG≤∙ttβryUG2022SG[_SGYYZTYZY 2

542 ZnG∙noαβGsust∙λnλnδGελδεGr∙tβG∙nαGελδεGlo∙αλnδGλnGorδ∙nλcGβlβctrolytβGγorGrβcε∙rδβ∙≤lβG≤∙ttβrλβsUG
2022SG[_SG]YZT]Z[ 3

541 w∙nδ∙nβsβGεβx∙cy∙noγβrr∙tβG∙ncεorλnδGwnyYGwλtεGβnε∙ncβαGst∙≤λlλtyGγorG∙quβousGzλncTλonG
≤∙ttβrλβsUG2022SGcWZSGX_ZbZZ 2

540 ”ltr∙γ∙stSGlonδTlλγβSGελδεTlo∙αλnδSG∙nαGwλαβTtβmpβr∙turβGzλncGλonGsupβrc∙p∙cλtorsUG2022SG[_SGYZZTY[Y 4

539 kGmultλγunctλon∙lGprotβctλvβGl∙yβrGwλtεG≤λomλmβtλcGλonλcGcε∙nnβlGsupprβssλnδGαβnαrλtβG∙nαGsλαβG
rβ∙ctλonsGonGzλncGmβt∙lG∙noαβsUUG2022SG_XZSGXZ_TX[] 1

538 onδλnββrλnδGtεβGλntβrpl∙n∙rGsp∙cλnδGoγGuT≤λrnβssλtβGγorGultr∙TlonδGcyclβGZnTλonG≤∙ttβryGtεrouδεG
â��εyαrotεβrm∙lGpot∙ssλumGλnsβrtλonâ��Gstr∙tβδyUG2022SG[Z]SGXZ[a][ 2

537 nβnαrλtβTprββGZλncGnβposλtλonGsnαucβαG≤yGZλncGzεyt∙tβGmo∙tλnδGγorGvonδTlλγβGkquβousGZλncG
l∙ttβrλβsUG 0

536 xβwGsnsλδεtsGλntoGzε∙sβTwβcε∙nλsmG‘βl∙tλonsελpGoγGwδGwnyGx∙nowλrβsGλnGkquβousGZλncTsonG
l∙ttβrλβsUUG2022SGβYXWaa[Z 2

535 kllTmlλm∙tβG’trβtcε∙≤lβGnβnαrλtβTprββGZnTsonGry≤rλαG’upβrc∙p∙cλtorsGon∙≤lβαG≤yGryαroδβlG
olβctrolytβGonδλnββrλnδUG 0

534 ’yntεβsλsGoγGxλtroδβnTnopβαGuwnGyGwλtεGyxyδβnG•∙c∙ncyGγorG’t∙≤lβGZλncTsonGl∙ttβrλβsUUG2022SGβYXW_W_a 9

533 kquβousGZnTλonG≤∙ttβrλβsdGm∙tεoαβGw∙tβrλ∙lsG∙nαGkn∙lysλsUG2022SGXWWc][ 1
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532 ’tr∙tβδλβsGγorG’t∙≤λlλz∙tλonGoγGZnGknoαβsGγorGkquβousGZnTl∙sβαGl∙ttβrλβsdGkGwλnλG‘βvλβwUUG2021SGcSGbYY_Y[ 1

531 ‘βT”nαβrst∙nαλnδGtεβG‘β∙ctλonGwβcε∙nλsmGoγGkquβousGZnTwnGl∙ttβryGλnG’ulγ∙tβGolβctrolytβsdG‘olβG
oγGtεβGZλncG’ulγ∙tβGryαroxλαβUUG2022SGβYXWcWcY 11

530 ’λzβTnβpβnαβntG‘β∙ctλonGwβcε∙nλsmGoγG˛»TwnyYGz∙rtλclβsG∙sGm∙tεoαβsGλnGkquβousGZλncTsonG
l∙ttβrλβsUG2022SGYWYYSGXTXY 4

529 kquβousGwultλv∙lβntGmε∙rδβG’tor∙δβGwβcε∙nλsmGλnGkrom∙tλcGnλ∙mλnβTl∙sβαGyrδ∙nλcGolβctroαβsUUG
2022SG 1

528 rλδεlyG‘βvβrsλ≤lβG∙nαGkntλcorrosλvβGZnGknoαβGon∙≤lβαG≤yG∙GkδGx∙nowλrβsGv∙yβrUUG2022SG 3

527 mε∙rδβTonrλcεβαG’tr∙tβδyGl∙sβαGonGw—βnβTl∙sβαGzolypyrrolβ´ v∙yβrsG“ow∙rαGnβnαrλtβTprββGZλncG
wβt∙lGknoαβsUGYXWZcac 14

526 pβwTl∙yβrG≤λsmutεGsβlβnλαβGc∙tεoαβGγorGlowTtβmpβr∙turβGqu∙sλTsolλαTst∙tβG∙quβousGzλncGmβt∙lG
≤∙ttβrλβsUUG2022SGXZSGa]Y 2

525 ryαroδβnGlonαTpunctλon∙lλzβαGw∙ssλvβG’olv∙tλonGwoαulβsG’t∙≤λlλzλnδGlλl∙tβr∙lGsntβrγ∙cβsUGYXXY_Wc 7

524 —Tr∙yGλm∙δλnδG∙nαGmλcroTspβctroscopyGunr∙vβlGtεβGrolβGoγGzλnc∙tβG∙nαGzλncGoxλαβGλnGtεβGcyclλnδGoγG
zλncG∙noαβsGλnGmλlαlyG∙cλαλcG∙quβousGβlβctrolytβsUG2022SG]Y[SGYZXW_Z 0

523 olβctrolytβG’∙ltsG∙nαGkααλtλvβsG‘βδul∙tλonGon∙≤lβsGrλδεGzβrγorm∙ncβGkquβousGZλncGsonGl∙ttβrλβsdGkG
wλnλG‘βvλβwUG2021SGβYXW[_[W 9

522 rλδεTzβrγorm∙ncβGkquβousGZλncTsonGl∙ttβryGl∙sβαGonG∙nGklGwnGyGm∙tεoαβdGkGnβsλδnG’tr∙tβδyGγromG
nβγβctGonδλnββrλnδG∙nαGktomλcGmomposλtλonG“unλnδUG2021SGβYXW]caW 1

521 woαul∙tβαG≤onαλnδGλntβr∙ctλonGλnGprop∙nβαλolGβlβctrolytβsGtow∙rαGst∙≤lβG∙quβousGzλncTλonG
≤∙ttβrλβsUG2022SG_]SGXX]_ 6

520 wδGλonGprβTλntβrc∙l∙tβαGwnyGn∙nospεβrβsG∙sGελδεTpβrγorm∙ncβGc∙tεoαβGm∙tβrλ∙lsGγorG∙quβousG
ZnTλonG≤∙ttβrλβsUUG2022SG 2

519 onε∙ncβαGm∙tεoαβGsntβδrλtyGγorGZλncTw∙nδ∙nβsβGyxλαβGpλ≤βrGl∙ttβrλβsG≤yG∙Gnur∙≤lβGzrotβctλvβG
v∙yβrUG 1

518 kGtwoTβlβctronGtr∙nsγβrGmβcε∙nλsmGoγGtεβGZnTαopβαG˛·TwnyYGc∙tεoαβGtow∙rαG∙quβousGZnTλonG
≤∙ttβrλβsGwλtεGultr∙ελδεGc∙p∙cλtyUG2022SGXWSG_a_YT_aaX 4

517 knG∙ntλcorrosλvβGzλncGmβt∙lG∙noαβGwλtεGultr∙TlonδGcyclβGlλγβGovβrGonβGyβ∙rUG 15

516 ”ltr∙tελnGm∙r≤onGmo∙tβαGzrβγβrβntλ∙llyGyrλβnt∙tβαG•XWoY[´•XYεYoGx∙nosεββtsGwλtεGv∙rδβG
sntβrpl∙n∙rG’p∙cλnδG“ow∙rαG’upβrλorGZλncG’tor∙δβUG

515 rλstorλc∙lGαβvβlopmβntG∙nαGnovβlGconcβptsGuponGβlβctrolytβsGγorG∙quβousGrβcε∙rδβ∙≤lβG≤∙ttβrλβsUG 9
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514 x∙vλδ∙tλnδGγ∙stG∙nαGunλγormGzλncGαβposλtλonGvλ∙G∙Gvβrs∙tλlβGmβt∙lTorδ∙nλcGcomplβxGλntβrpε∙sβUG 15

513 yrδ∙nλcsGsntβrc∙l∙tλonGλntoGv∙yβrβαG’tructurβsGon∙≤lβsG’upβrλorGsntβrγ∙cβGmomp∙tλ≤λlλtyG∙nαGp∙stG
mε∙rδβGnλγγusλonGγorGnβnαrλtβTprββGZnGknoαβsUG 13

512 snλtλ∙tλnδG∙GελδεTtβmpβr∙turβGzλncGλonG≤∙ttβryGtεrouδεG∙Gtrλ∙zolλumT≤∙sβαGλonλcGlλquλαUUG2022SGXYSGbZc[Tb[WZ 1

511 ’λmult∙nβousGrβvβrsλ≤lβGtunλnδGoγGrG∙nαGZnGcoλnsβrtλonGλnGwnyGc∙tεoαβGγorGελδεTc∙p∙cλtyG∙quβousG
ZnTλonG≤∙ttβryUUG2022SG 1

510 zsβuαoc∙p∙cλtλvβG’tor∙δβGλnGm∙tεoαβGw∙tβrλ∙lsGoγGkquβousGZλncGsonGl∙ttβrλβsGtow∙rαGrλδεGzowβrG
∙nαGonβrδyGnβnsλtyUG 4

509 kGvβwλsG∙cλαλtyG∙απust∙≤lβGorδ∙nλcG∙mmonλumGc∙tλonGαβrλvβαGro≤ustGprotβctλnδGsελβlαGγorGst∙≤lβG
∙quβousGzλncTλonG≤∙ttβrλβsG≤yGλnελ≤λtλnδGtεβGtλpGβγγβctUG2022SG_SGcWXTcWa 0

508 kGlλomλmβtλcGzolymβrTl∙sβαGmomposλtβGmo∙tλnδGsnελ≤λtsGZλncGnβnαrλtβGqrowtεGγorG
rλδεTzβrγorm∙ncβGZλncTsonGl∙ttβrλβsUUG2022SG 1

507 olβctrolytβGonδλnββrλnδGon∙≤lβsGrλδεGzβrγorm∙ncβGZλncTsonGl∙ttβrλβsUUG2022SGβYXWaWZZ 17

506 onδλnββrλnδGz∙rtλclβG’λzβGγorGwultλv∙lβntGsonGsntβrc∙l∙tλondGsmplλc∙tλonsGγorGsonGl∙ttβryG’ystβmsUG 1

505 olβctrospunG•YyZjm∙r≤onGx∙noγλ≤βrsG∙sG∙Gplβxλ≤lβG∙nαGlλnαβrTprββGm∙tεoαβGγorGrλδεlyG’t∙≤lβG
kquβousGZnTsonGpullGl∙ttβrλβsUG2022SG]SGZ]Y]TZ]Z] 2

504 ‘βsβ∙rcεGzroδrβssβsG∙nαGmε∙llβnδβsGoγGplβxλ≤lβGZλncGl∙ttβryUUG2022SGXWSGbYa]_Z 0

503 snG’λtuG’βlγTkncεorβαGqrowtεGoγGwnyYGx∙nosεββtGkrr∙ysGλnGzoly∙nλlλnβTnβrλvβαGm∙r≤onGx∙notu≤βsG
wλtεGonε∙ncβαG’t∙≤λlλtyGγorGZnâ��wnyYGl∙ttβrλβsUG2022SG]SGZb][TZb_Y 1

502 nrλvλnδGZnTwnyYGδrλαTsc∙lβG≤∙ttβrλβsdGkGro∙αm∙pGtoGcostTβγγβctλvβGβnβrδyGstor∙δβUG2022SGcSGXZTXb 1

501 “εβGomβrδβncβGoγGkquβousGkmmonλumTsonGl∙ttβrλβsUG2022SGXZ[SG

500 “εβGβmβrδλnδG∙quβousG∙mmonλumTλonG≤∙ttβrλβsUUG2021SG 11

499 on∙≤lλnδG‘βvβrsλ≤lβGwnyVwnG“r∙nsγorm∙tλonG≤yGklGkααλtλonGγorGkquβousGZnTwnyGry≤rλαGl∙ttβrλβsUUG
2022SG 2

498 knGβγγλcλβntG∙nαGvβrs∙tλlβG≤λopolλsελnδGstr∙tβδyGtoGconstructGελδεGpβrγorm∙ncβGzλncG∙noαβUGX

497 m∙VxλGmoαopλnδGon∙≤lβsGtεβGsntβδr∙tλonGoγGrλδεT‘∙tβG∙nαGrλδεTm∙p∙cλtyGZnTsonG’tor∙δβG
zβrγorm∙ncβsGγorGv∙yβrβαGryαr∙tβαG•∙n∙α∙tβUG2022SG_XSG[YXYT[YYX 0
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496 zrussλ∙nT≤luβGm∙tβrλ∙lsdG‘βvβ∙lλnδGnβwGopportunλtλβsGγorGrβcε∙rδβ∙≤lβG≤∙ttβrλβsUG 3

495 rλδεGonβrδyG∙nαG’t∙≤lβG’u≤γrββzλnδGkquβousGZnTwnyGl∙ttβrλβsGwλtεG’βlβctλvβG∙nαG
zsβuαoc∙p∙cλtλvβGZnTλonGλnsβrtλonGλnGwnyUUG2022SGβYYWX]XW 7

494 kGmomprβεβnsλvβG”nαβrst∙nαλnδGoγGsntβrl∙yβrGonδλnββrλnδGλnGv∙yβrβαGw∙nδ∙nβsβG∙nαG•∙n∙αλumG
m∙tεoαβsGγorGkquβousGZnTλonGl∙ttβrλβsUUG2022SG 3

493 rλδεlyGmryst∙llλnβGplowβrTvλkβGmov∙lβntTyrδ∙nλcGpr∙mβworksGon∙≤lβGrλδεlyG’t∙≤lβGZλncGwβt∙lG
knoαβsUG2022SG]SGZaX]TZaYZ 2

492 kαv∙ncβsGoγGwβt∙lGyxλαβGmomposλtβGm∙tεoαβsGγorGkquβousGZλncTsonGl∙ttβrλβsUGYXWWYYW 1

491 rλδεTsurγ∙cβT∙rβ∙Gtλt∙nλumGnλtrλαβGn∙nosεββtsG∙sGzλncG∙noαβGco∙tλnδGγorGαβnαrλtβTγrββGrβcε∙rδβ∙≤lβG
∙quβousG≤∙ttβrλβsUGX 1

490 momprβεβnsλvβGrβvλβwGonGzλncTλonG≤∙ttβryG∙noαβdGmε∙llβnδβsG∙nαGstr∙tβδλβsUG 11

489 w∙nδ∙nβsβT≤∙sβαGm∙tβrλ∙lsG∙sGc∙tεoαβGγorGrβcε∙rδβ∙≤lβG∙quβousGzλncTλonG≤∙ttβrλβsUGYWYXWWX[ 1

488 kGγrββTsβ∙lβαGελδεTvolt∙δβG∙quβousGpolymβrλcGsoαλumG≤∙ttβryGβn∙≤lλnδGopβr∙tλonG∙tGâ��Y]´°mUG2022SGZSGXWWbW] 3

487 ‘o∙αm∙pGγorGγlβxλ≤lβGsolλαTst∙tβG∙quβousG≤∙ttβrλβsdGpromGm∙tβrλ∙lsGβnδλnββrλnδG∙nαG∙rcελtβcturβsG
αβsλδnGtoGmβcε∙nλc∙lGcε∙r∙ctβrλz∙tλonsUG2022SGX[bSGXWW_aX 9

486 ’λmult∙nβousGrβδul∙tλonGoγGc∙tλonsG∙nαG∙nλonsGλnG∙nGβlβctrolytβGγorGελδεTc∙p∙cλtySGελδεTst∙≤λlλtyG
∙quβousGzλncâ��v∙n∙αλumG≤∙ttβrλβsUG2022SG 21

485 z∙r∙γγλnGl∙sβαGm∙tεoαβâ��olβctrolytβGsntβrγ∙cβGγorGrλδεlyG‘βvβrsλ≤lβGkquβousGZλncTsonGl∙ttβryUG 4

484 ‘βcβntGproδrβssSGmβcε∙nλsmsSG∙nαGpβrspβctλvβsGγorGcryst∙lG∙nαGλntβrγ∙cβGcεβmλstryG∙pplyλnδGtoGtεβG
ZnGmβt∙lG∙noαβsGλnG∙quβousGzλncTλonG≤∙ttβrλβsUG 5

483 ”nvβλlλnδGtεβG’ynβrδλstλcGoγγβctGoγGpβrroβlβctrλcGzol∙rλz∙tλonG∙nαGnom∙λnGmonγλδur∙tλonGγorG
‘βvβrsλ≤lβGZλncGwβt∙lGknoαβsUUG2022SGβYXW]cbW 3

482 kααλtλvβTprββG”ltr∙st∙≤lβGryαr∙tβαG•∙n∙αλumGyxλαβG’olVm∙r≤onGx∙notu≤βGsnkGγorGnur∙≤lβG∙nαG
rλδεTzowβrGkquβousGZλncTsonGl∙ttβryUGYYWWXa[ 0

481 p∙cλlβGβlβctroαβG∙ααλtλvβGst∙≤λlλzβsGstructurβGoγGβlβctrolytλcGwnyYGγorGmλlαG∙quβousGrβcε∙rδβ∙≤lβG
zλncTλonG≤∙ttβryUG2022SG]YbSGYZXXc[ 0

480 mε∙llβnδβsG∙nαGzβrspβctλvβsGoγGyrδ∙nλcGwultλv∙lβntGwβt∙lTλonGl∙ttβrλβsUUG2022SGβYYWW__Y 2

479 rλδεTonβrδyGl∙ttβrλβsdGlβyonαGvλtελumTsonG∙nαG“εβλrGvonδG‘o∙αGtoGmommβrcλ∙lλs∙tλonUUG2022SGX[SGc[ 6
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478 otεylβnβGqlycolG∙sG∙nGkntλγrββzβGkααλtλvβG∙nαGmorrosλonGsnελ≤λtorGγorGkquβousGZλncTsonGl∙ttβrλβsUG 1

477 kcελβvλnδGελδεTr∙tβG∙nαGαur∙≤lβG∙quβousGrβcε∙rδβ∙≤lβGZnTsonG≤∙ttβrλβsG≤yGβnε∙ncλnδGtεβG
succβssλvβGβlβctrocεβmλc∙lGconvβrsλonGrβ∙ctλonsUUG2022SG_YWSGXYaTXZ[ 0

476 loostλnδGtεβGmyclλnδG’t∙≤λlλtyGoγGkquβousGZλncTsonGl∙ttβrλβsGtεrouδεGx∙noγλ≤rousGmo∙tλnδGoγG∙G
lβ∙αTlλkβGwnyGm∙tεoαβUUG2022SG 0

475 ˛–TwnyYVmx“sGwλtεGcrossTlλnkβαGrβtλcul∙rGstructurβdG“ow∙rαsGultr∙lonδGlλγβGzλncTλonG≤∙ttβrλβsUG2022SGXWcWY[ 0

474 zromotλnδGzrotonGwλδr∙tλonGuλnβtλcsG≤yGxλGYRG‘βδul∙tλnδGon∙≤lβsGsmprovβαGkquβousGZnTwnyGYG
l∙ttβrλβsUG 3

473 ZλncopελlλcGZnGZnyrpGx∙nowλrβGkrr∙ysGwλtεGyrαβrβαG∙nαGmontλnuousGZnYRGsonGwoαul∙tλonGv∙yβrG
on∙≤lβGvonδTtβrmG’t∙≤lβGZnGwβt∙lGknoαβsUG2022SG 0

472 knG∙quβousGrβcε∙rδβ∙≤lβGzλncTλonG≤∙ttβryGonG≤∙sλsGoγG∙nGorδ∙nλcGpλδmβntUGX 1

471 ”nβxpβctβαG‘olβGoγGtεβGsntβrl∙yβrGâ��nβ∙αGZnGYRGâ��GλnG’trβnδtεβnλnδGtεβGx∙nostructurβsGoγG•’GYG
m∙tεoαβsGγorGrλδεTzβrγorm∙ncβGkquβousGZnTsonG’tor∙δβUGYXW[WWX 9

470 olβctrocεβmλc∙lGpβrγorm∙ncβ´ ∙nαG≤βε∙vλorGmβcε∙nλsmGγorGZnVvλpβzy[G≤∙ttβryGλnG∙GslλδεtlyG∙cλαG
∙quβousGβlβctrolytβUUG2022SG 2

469 plo∙tTcε∙rδλnδGprotocolGλnGrβcε∙rδβ∙≤lβGZnâ��wnyYG≤∙ttβrλβsdGunr∙vβlλnδGtεβGkβyGrolβGoγGwnYRG
∙ααλtλvβsGλnGprβvβntλnδGspont∙nβousGprGcε∙nδβsUG2022SGXWaYaX 2

468 kquβousGzλncG≤∙ttβrλβsdGnβsλδnGprλncλplβsGtow∙rαGorδ∙nλcGc∙tεoαβsGγorGδrλαG∙pplλc∙tλonsUUG2022SGY]SGXW[YW[ 3

467 kGελδεTpβrγorm∙ncβGsλlvβrTαopβαGm∙nδ∙nβsβGoxλαβGn∙nowλrβGc∙tεoαβG≤∙sβαGonGcom≤λn∙tλonG
αλspl∙cβmβntVλntβrc∙l∙tλonGrβ∙ctλonG∙nαGαβposλtλonTαλssolutλonGmβcε∙nλsmUG2022SGX_[c[[

466 xovβlGzolymβrVl∙rλumGsntβrc∙l∙tβαG•∙n∙αλumGzβntoxλαβGwλtεGoxp∙nαβαGsntβrl∙yβrG’p∙cλnδG∙sG
rλδεT‘∙tβG∙nαGnur∙≤lβGm∙tεoαβGγorGkquβousGZλncTsonGl∙ttβrλβsUUG2022SG 0

465 kmorpεousGrWUbYwoyZUY_Gm∙tεoαβsGl∙sβαGvonδGmyclβlλγβGpλ≤βrT’ε∙pβαGZnTλonGl∙ttβryGγorG
–β∙r∙≤lβG’βnsorsUG2022SG 2

464 ”ltr∙Tst∙≤lβG∙nαGαββplyGrβcε∙rδβ∙≤lβGzλncGmβt∙lG∙noαβGβn∙≤lβαG≤yG∙Gmultλγunctλon∙lGprotβctλvβG
l∙yβrUG2022SG[aSG_WYT_XW 1

463 ”nvβλlλnδGunλquβGstβrλcGβγγβctGoγGtεrβonλnβG∙ααλtλvβGγorGελδεlyGrβvβrsλ≤lβGZnG∙noαβUG2022SGcaSGXWaX[] 4

462 p∙stGcryst∙lGtr∙nsγorm∙tλonGoγGn∙noGwnyYGλnαucβαG≤yGmλlαGλntβrγ∙cλ∙lGoxλα∙tλonGonGελβr∙rcελc∙lG
c∙r≤onGnβtworksGγorG∙ssβm≤lλnδGβγγλcλβntGγλ≤rousGwnyYGβlβctroαβUG2022SGcWaSGX_[]YW 1

461 “unλnδGstructur∙lG∙nαGβlβctronλcGpropβrtλβsGoγGrβcyclβαGv∙n∙αλumGoxλαβsGvλ∙GαopλnδGtr∙cβGλmpurλtyG
γorGsust∙λn∙≤lβGβnβrδyGstor∙δβUG2022SG[ZbSGXZ][c]
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460 qr∙pεαλynβGoxλαβGγorG∙quβousGzλncGλonGγullG≤∙ttβryGwλtεGultr∙TlonδGcyclλnδGst∙≤λlλtyUG2022SG[[SGXWX[_Z 2

459 v∙yβrβαGwnyYGn∙noαotsG∙sGελδεTr∙tβG∙nαGst∙≤lβGc∙tεoαβGm∙tβrλ∙lsGγorG∙quβousGzλncTλonGstor∙δβUG
2022SG[bSGZZ]TZ[Z 4

458 mommβrcλ∙lGc∙r≤onGclotεdGknGβmβrδλnδGsu≤str∙tβGγorGpr∙ctλc∙lGlλtελumGmβt∙lG≤∙ttβrλβsUG2022SG[bSGXaYTXcW 7

457 pl∙mβGnorm∙lλzλnδTλnαucβαGro≤ustG∙nαGorλβntβαGmβt∙llλcGl∙yβrGγorGst∙≤lβGZnG∙noαβUG2022SG[ZaSGXZ]Y[_ 1

456 kGnovβlGwnYRT∙ααλtλvβGγrββGZnVwnyYG≤∙ttβryGwλtεGYU[´ •Gvolt∙δβGwλnαowG∙nαGβnε∙ncβαGst∙≤λlλtyUG
2022SGcWcSGX_[bZ]

455 kβroδβlTstructurβαGwnyYGc∙tεoαβG∙ssβm≤lβαG≤yGαβγβctTrλcεGultr∙tελnGn∙nosεββtsGγorGzλncTλonG
≤∙ttβrλβsUG2022SG[[XSGXZ_WWb 3

454 ”ns∙tur∙tβαGxλV•GcβntβrsG∙nαGsεortGxλ´••VxλGαλst∙ncβsGλnGnλckβlGv∙n∙α∙tβGγorGελδεTpβrγorm∙ncβG
zλncTλonG≤∙ttβryUG2022SG[[XSGXZ_WWa 1

453 sntβrγ∙cβGβnδλnββrλnδGvλ∙GλnTsλtuGβlβctrocεβmλc∙lGλnαucβαGZn’βGγorG∙Gst∙≤λlλzβαGzλncGmβt∙lG∙noαβUG
2022SG[[YSGXZ_Y[a 5

452 wλcroδroovβTp∙ttβrnβαGZnGmβt∙lG∙noαβGβn∙≤lβsGultr∙Tst∙≤lβG∙nαGlowTovβrpotβntλ∙lGZnGαβposλtλonG
γorGlonδTcyclλnδG∙quβousG≤∙ttβrλβsUG2022SG[[YSGXZ_YZX 2

451 nλscε∙rδλnδGlβε∙vλorGoγGroll∙nαλtβG˛–TwnyGλnG∙Gryαr∙tβαGZλncTsonGl∙ttβryUUG2021SGXZSG]ccZaT]cc[c 2

450 snG’λtuGolβctrocεβmλc∙lG“r∙nsγorm∙tλonGtow∙rαG’tructurβGyptλmλzβαG•oqjw—βnβGm∙tεoαβGγorG
onε∙ncβαGZλncTsonG’tor∙δβUUG2021SGβYXW]ZY] 0

449 olβctrocεβmλc∙llyGkctλv∙tβαG•∙n∙αλumGyxλαβGm∙tεoαβGγorGkαv∙ncβαGkquβousGZnTsonGl∙ttβrλβsUUG
2021SG 14

448 m∙tεoαβGw∙tβrλ∙lsGmε∙llβnδβG•∙rλβαGwλtεGnλγγβrβntGolβctrolytβsGλnGZλncGl∙ttβrλβsUG2022SG[SGXcWTYW[ 4

447 sonG’λβvβdG“∙λlorλnδGZnGnβsolv∙tλonGuλnβtλcsG∙nαGpluxGtow∙rαGnβnαrλtβTprββGwβt∙llλcGZλncGknoαβsUUG
2021SG 15

446 ‘βαoxGm∙t∙lysλsGzromotβαGkctλv∙tλonGoγG’ulγurG‘βαoxGmεβmλstryGγorGonβrδyTnβnsβGplβxλ≤lβG
’olλαT’t∙tβGZnT’Gl∙ttβryUG2021SG 5

445 ‘βcβntGnβvβlopmβntsG∙nαGmε∙llβnδβsGoγG•∙n∙αλumGyxλαβsGO•GyGPGm∙tεoαβsGγorGkquβousGZλncTsonG
l∙ttβrλβsUUG2021SGβYWYXWWYa] 4

444 prontλβrsG∙nαG’tructur∙lGonδλnββrλnδGγorGluλlαλnδGplβxλ≤lβGZλncTkλrGl∙ttβrλβsUUG2021SGβYXWZc][ 6

443 ‘βvβrsλ≤lβG∙quβousGzλncTλonG≤∙ttβryG≤∙sβαGonGγβrrλcGv∙n∙α∙tβGc∙tεoαβUG2021SG 1
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442 kquβousGZnT≤∙sβαGrβcε∙rδβ∙≤lβG≤∙ttβrλβsdG‘βcβntGproδrβssG∙nαGγuturβGpβrspβctλvβsUG 3

441 x∙nocomposλtβGzolymβrGolβctrolytβsGγorGZλncG∙nαGw∙δnβsλumGl∙ttβrλβsdGpromG’yntεβtλcGtoG
lλopolymβrsUUG2021SGXZSG 0

440 zolypyrrolβTmo∙tβαGuwn°pβOmxP·G’t∙≤λlλzλnδGstsGsntβrγ∙cβsG∙nαGsnελ≤λtλnδGsrrβvβrsλ≤lβGzε∙sβG
“r∙nsλtλonGαurλnδGtεβGZλncG’tor∙δβGzrocβssGλnGkquβousGl∙ttβrλβsUUG2021SG 1

439 kδλnδG∙nαGmε∙rδβGmompβns∙tλonGoγγβctsGoγGtεβG‘βcε∙rδβ∙≤lβGkquβousGZλncVmoppβrG
rβx∙cy∙noγβrr∙tβGl∙ttβryGolucλα∙tβαG”sλnδGsnG’λtuG—Tr∙yG“βcεnλquβsUG2021SG 1

438 ˛‡iT•Yy]GzolymorpεdGkGqβnuλnβGZnGsntβrc∙l∙tλonGw∙tβrλ∙lGγorGxon∙quβousG‘βcε∙rδβ∙≤lβGl∙ttβrλβsUG
2022SGZ[SGXYWZTXYXY 2

437 “εβG≤∙ckTαβposλtλonGoγGαλssolvβαGwnGtoGwnyGc∙tεoαβsGγorGst∙≤lβGcyclλnδGλnG∙quβousGzλncG≤∙ttβrλβsUUG
2022SG 0

436 wβt∙lâ��orδ∙nλcTγr∙mβworkTαβrλvβαGv∙n∙αλumOλλλPGpεospε∙tβGn∙no∙δδrβδ∙tβsGγorGzλncTλonG≤∙ttβryG
c∙tεoαβsGwλtεGlonδTtβrmGcyclβGst∙≤λlλtyUG 3

435 ‘β∙lλzλnδGελδεTr∙tβG∙quβousGzλncTλonG≤∙ttβryGusλnδGorδ∙nλcGc∙tεoαβGm∙tβrλ∙lGcont∙λnλnδGβlβctronG
wλtεαr∙wλnδGδroupUG 0

434 zolyλoαλαβGmonγλnβmβntG≤yG’t∙rcεGon∙≤lβsG’εuttlβTprββGZnTsoαλnβGl∙ttβrλβsUUG2022SGβYYWXaX_ 7

433 “ow∙rαGαβnαrλtβTγrββG∙nαG∙ntλTcorrosλonGZnG∙noαβsG≤yGrβδul∙tλnδG∙G≤λsmutεT≤∙sβαGβnβrδλzβrUG2022SG 9

432 ol∙stomβrâ��klδλn∙tβGsntβrγ∙cβGγorGrλδεTzowβrG∙nαGrλδεTonβrδyGZnGwβt∙lGknoαβsUGYYWWZXb 8

431 kGrλδεT•olt∙δβGkquβousG‘βcε∙rδβ∙≤lβGZλncTzoly∙nλlλnβGry≤rλαGl∙ttβryGkcελβvβαG≤yGnβcouplλnδG
klk∙lλâ��kcλαGβlβctrolytβUG2022SGXZ_[ab 2

430 ZwλttβrλonλcGlλγunctλon∙lGv∙yβrGγorG‘βvβrsλ≤lβGZnGknoαβUGXaXcTXaYa 7

429 rλδεlyG‘βvβrsλ≤lβGZλncGknoαβGon∙≤lβαG≤yG∙Gm∙tλonToxcε∙nδβGmo∙tλnδGwλtεGZnTsonG’βlβctλvβG
mε∙nnβlsUUG2022SG 4

428 knG∙n∙lysλsGoγGtεβGβlβctrocεβmλc∙lGmβcε∙nλsmGoγGm∙nδ∙nβsβGoxλαβsGλnG∙quβousGzλncG≤∙ttβrλβsUG2022
SGbSGcY[Tc[_ 7

427 olβctrocεβmλc∙lGkctλv∙tλonGoγGyxyδβnG•∙c∙ncyT‘λcεGxλtroδβnTnopβαGw∙nδ∙nβsβGm∙r≤on∙tβG
wλcrospεβrβsGγorGrλδεTzβrγorm∙ncβGkquβousGZλncTsonGl∙ttβrλβsUUG2022SG 0

426 p∙cλlβGεyαrotεβrm∙lGsyntεβsλsGoγGkuTwnZy[Gαβcor∙tβαGδr∙pεβnβGoxλαβGn∙nocomposλtβsGγorG
solλαTst∙tβGsupβrc∙p∙cλtorUG2022SG]WSGXW[_X] 1

425 zolyvλnylG∙lcoεolGco∙tλnδGλnαucβαGprβγβrrβαGcryst∙lloδr∙pελcGorλβnt∙tλonGλnG∙quβousGzλncG≤∙ttβryG
∙noαβsUG2022SGcbSGXWaY_c 8
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424 snβxpβnsλvβG∙nαGβcoTγrλβnαlyGn∙nostructurβαG≤λrnβssλtβTtypβG˛·TwnyYdGkGαβsλδnGstr∙tβδyGγromG
oxyδβnGαβγβctGβnδλnββrλnδG∙nαGuRGprβTλntβrc∙l∙tλonUG2022SGcbSGXWaYa[ 1

423 •λαβo₂XUwz[UG2020SG

422 “∙≤lβ₂XUnymUG2020SG

421 “∙≤lβ₂XUαocxUG2020SG

420 n∙t∙₂’εββt₂XUnym—UG2020SG

419 zrλm∙ryG’β∙w∙tβrGl∙ttβrλβsUG2022SGZaTcW

418 wypT≤∙sβαGn∙nom∙tβrλ∙lsGγorGzλncT≤∙sβαG≤∙ttβryGc∙tεoαβsUG2022SGZX]TZ[W

417 ’t∙≤λlλz∙tλonGoγG•yzy´•YryGvolt∙δβG∙nαGc∙p∙cλtyGrβtβntλonGλnG∙quβousGzλncG≤∙ttβrλβsGwλtεG∙G
εyαroδβnG≤onαGrβδul∙torUUG2022SG 0

416 “εβGkαvβntGoγGwβm≤r∙nβTlβssGZλncTknoαβGkquβousGl∙ttβrλβsGwλtεGvλtελumTlλkβG•olt∙δβUG

415 kGryαropεo≤λcG∙nαGpluoropελlλcGmo∙tλnδGv∙yβrGγorG’t∙≤lβG∙nαG‘βvβrsλ≤lβGkquβousGZλncGwβt∙lG
knoαβsUG2022SGXZ__Wa 1

414 ’t∙≤λlλzλnδGzλncG∙noαβGγorGελδεTpβrγorm∙ncβG∙quβousGzλncGλonG≤∙ttβrλβsGvλ∙GβmployλnδG∙GnovβlG
λnosλtolG∙ααλtλvβUG2022SGX_]YZX 1

413 zulsβαGolβctroT’yntεβsλzβαG“un∙≤lβGmryst∙llλtβG’λzβsGZnwnYy[VwnYyZGx∙nocomposλtβG∙sG
rλδεTzβrγorm∙ncβGm∙tεoαβGw∙tβrλ∙lGγorGkquβousGZλncTsonGl∙ttβrλβsUG2022SGX_]Y[c 0

412 sntβδr∙tλonGoγG∙llTprλntβαGzλncGλonGmλcro≤∙ttβryG∙nαGδlucosβGsβnsorGtow∙rαGonsλtβGquλckGαβtβctλonsUG 2

411 zroαuctλonGoγGγ∙stTcε∙rδβGZnT≤∙sβαG∙quβousG≤∙ttβrλβsGvλ∙Gλntβrγ∙cλ∙lG∙αsorptλonGoγGλonTolλδomβrG
complβxβsUUG2022SGXZSGYYbZ 6

410 sonλcGvλquλαGolβctrolytβsGγorGxβxtTδβnβr∙tλonGolβctrocεβmλc∙lGonβrδyGnβvλcβsUG2022SGXWWWa] 5

409 monstructλonGoγGlλoTλnspλrβαGpλlmGwλtεGonδλnββrβαGryαropεo≤λcλtyGtoGloostGsntβrγ∙cλ∙lG‘β∙ctλonG
uλnβtλcsGoγGkquβousGZλncTsonGl∙ttβrλβsUUG2022SGβYYWXaZY 3

408 v∙sβrTsnαucβαGxλGpoλlT’upportβαGxλyjxλOyrPYGrλβr∙rcελc∙lG’tructurβsG∙sGkαv∙ncβαGm∙tεoαβsGγorG
”ltr∙ελδεGzβrγorm∙ncβGxλckβlâ��ZλncGl∙ttβrλβsUG 0

407 zl∙sm∙TλnαucβαG˛µTwnyYG≤∙sβαG∙quβousGzλncTλonG≤∙ttβrλβsG∙nαGtεβλrGαλssolutλonTαβposλtλonG
mβcε∙nλsmUG2022SG 1
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406 smprovλnδGtεβGzβrγorm∙ncβGoγGkquβousGZλncTλonGl∙ttβrλβsG≤yGsnελ≤λtλnδGZλncGnβnαrλtβGqrowtεdG
‘βcβntGzroδrβssUUG2022SG 3

405 kcελβvλnδGελδεTpβrγorm∙ncβG∙quβousGZnTλonGεy≤rλαGsupβrc∙p∙cλtorsG≤yGutλlλzλnδGzλncT≤∙sβαG
wypTαβrλvβαGxTαopβαGc∙r≤onUGX 0

404 onrλcελnδGyxyδβnG•∙c∙ncyGnβγβctsGvλ∙GkδTyTwnGlonαsGγorGonε∙ncβαGnλγγusλonGuλnβtλcsGoγG˛·TwnyGλnG
ZλncTsonGl∙ttβrλβsUUG2022SG 0

403 ‘∙tλon∙lTαβsλδnGεβtβro∙tomTαopβαGc∙tεoαβG∙nαGλonGmoαul∙tλonGl∙yβrGmoαλγλβαGZnG∙noαβGγorG
ultr∙γ∙stGzλncTλonGεy≤rλαGc∙p∙cλtorsGwλtεGsλmult∙nβousGελδεGpowβrG∙nαGβnβrδyGαβnsλtλβsUG2022SG]Z_SGYZX[b[ 1

402 zot∙ssλumTαopβαGεyαr∙tβαGm∙nδ∙nβsβGαλoxλαβGn∙nowλrβsTc∙r≤onGn∙notu≤βsGonGδr∙pεβnβGγorG
ελδεTpβrγorm∙ncβGrβcε∙rδβ∙≤lβGzλncTλonG≤∙ttβrλβsUG2022SGcXZSGX_]Yab 1

401 lor∙xTcrosslλnkβαGεyαroδβlGβlβctrolytβGmβm≤r∙nβsGγorGqu∙sλTsolλαGst∙tβG∙quβousGβnβrδyGstor∙δβG
αβvλcβsUG2022SG_]]SGXYW_W_ 0

400 monαuctλvβGpolymβrGλntβrc∙l∙tβαGv∙n∙αλumGoxλαβGonGc∙r≤onGclotεGγorGγ∙stG∙mmonλumTλonGstor∙δβGλnG
supβrc∙p∙cλtorG∙pplλc∙tλonsUG2022SG[[]SGXZ_a[a 3

399 ‘∙tλon∙llyGαβsλδnβαGsnjZnjsnGtrλl∙yβrGstructurβGonGZnGporousGmuGtow∙rαsGελδεTpβrγorm∙ncβGZnTsonG
≤∙ttβrλβsUG2022SG[[]SGXZ_acc 0

398 lλom∙ssT≤∙sβαGαλ∙tomλtβGco∙tλnδGtoGprβp∙rβG∙GελδεTst∙≤λlλtyGzλncG∙noαβGγorGrβcε∙rδβ∙≤lβG∙quβousG
zλncTλonG≤∙ttβrλβsUG2022SG_[bSGXYcXaX 1

397 kcελβvλnδG”ltr∙TrλδεG‘∙tβGzl∙n∙rG∙nαGnβnαrλtβTprββGZλncGolβctropl∙tλnδGγorGkquβousGZλncGl∙ttβryG
knoαβsUUG2022SGβYYWY]]Y 8

396 knGλnTαβptεGmβcε∙nλstλcGλnsλδεtGλntoGtεβGrβαoxGrβ∙ctλonG∙nαGαβδr∙α∙tλonGoγG∙quβousGZnTwnyYG
≤∙ttβrλβsUG2022SG

395 ‘βcyclλnδGoγGzλncTc∙r≤onG≤∙ttβrλβsGλntoGwnyVZnyVmdG∙Gsm∙rtGstr∙tβδyGtoGγ∙≤rλc∙tβGsust∙λn∙≤lβG
c∙tεoαβGγorGrβcε∙rδβ∙≤lβGzλncGλonG≤∙ttβrλβsUUG2022SG 0

394 k•yGwλtεGlλn∙ryGzε∙sβsG∙sGrλδεTzβrγorm∙ncβGm∙tεoαβGw∙tβrλ∙lsGγorGZλncTsonGl∙ttβrλβsdGoγγβctGoγG
tεβGzrβTsntβrc∙l∙tβαGm∙tλonsGkG∙nαG‘βvβrsλ≤lβG“r∙nsγorm∙tλonGoγGmoorαλn∙tλonGzolyεβαr∙UUG2022SG 0

393 on∙mβlTlλkβGv∙yβrGoγGx∙noεyαroxy∙p∙tλtβG’t∙≤λlλzβsGZnGwβt∙lGknoαβsG≤yGsonGoxcε∙nδβGkαsorptλonG
∙nαGolβctrolytβGprG‘βδul∙tλonUUG2022SG 4

392 w∙nδ∙nβsβT≤∙sβαGl∙yβrβαGoxλαβsGγorGβlβctrocεβmλc∙lGβnβrδyGstor∙δβdG∙GrβvλβwGoγGαβδr∙α∙tλonG
mβcε∙nλsmsG∙nαGβnδλnββrλnδGstr∙tβδλβsG∙tGtεβG∙tomλcGlβvβlUG 0

391 rλδεlyGrβvβrsλ≤lβGZnG∙noαβGwλtεG∙Gpr∙ctλc∙lG∙rβ∙lGc∙p∙cλtyGβn∙≤lβαG≤yG∙Gsust∙λn∙≤lβGβlβctrolytβG∙nαG
supβr∙cλαGλntβrγ∙cλ∙lGcεβmλstryUG2022SG_SGXXWZTXXYW 16

390 nβsλδnλnδGoγGlλrnβssλtβVzoly∙nλlλnβGmomposλtβGγorGsmprovλnδGmycl∙≤λlλtyG∙sGm∙tεoαβGw∙tβrλ∙lGγorG
ZλncGsonGl∙ttβrλβsGl∙sβαGonGsnsλδεtsGλntoGtεβG‘β∙ctλonGwβcε∙nλsmUG2022SGaSG

389 ynβTpotGzrβp∙r∙tλonGoγGv∙OyrPZGx∙nop∙rtλclβsG∙nαGxλwnGvnrGx∙nosεββtsG–λtεGwutu∙lG’upportG
’tructurβG∙sGm∙tεoαβGγorGrλδεTpβrγorm∙ncβGkquβousGZλncTλonGl∙ttβrλβsUG2022SGX_]][a 1
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388 loostβαGrRGsntβrc∙l∙tλonGon∙≤lβsG”ltr∙ελδεG‘∙tβGzβrγorm∙ncβGoγGtεβG˛·TwnyYGm∙tεoαβGγorGkquβousG
ZλncGl∙ttβrλβsUG 3

387 ryαr∙tβαG∙mmonλumGm∙nδ∙nβsβGpεospε∙tβsG≤yGβlβctrocεβmλc∙llyGλnαucβαGm∙nδ∙nβsβTαβγβctG∙sG
c∙tεoαβGm∙tβrλ∙lGγorG∙quβousGzλncGλonG≤∙ttβrλβsUG2022SG 1

386 ‘β∙lλzλnδGελδεlyGrβvβrsλ≤lβG∙nαGαββplyGrβcε∙rδβ∙≤lβGZnG∙noαβG≤yGporousGzβolλtβGl∙yβrUG2022SG][WSGYZX_]c 0

385 m“klGcontrollβαGβlβctrocεβmλc∙lGαβposλtλonGoγGm∙nδ∙nβsβGαλoxλαβGwλtεGβnε∙ncβαGpβrγorm∙ncβGλnG
∙quβousGZnTλonG≤∙ttβryUG2022SGYbYSGXX]aaa 0

384 ‘βcβntGkαv∙ncβsGoγGm∙r≤onGw∙tβrλ∙lsGλnGknoαβsGγorGkquβousGZλncGsonGl∙ttβrλβsUG 1

383 ZnTmoαλγλβαGzβolλtβsGεostGγorGαβnαrλtβTγrββGzλncGmβt∙lG∙noαβsUG 1

382 nβsλδnGmoncβptsGoγG“r∙nsλtλonGwβt∙lGnλcε∙lcoδβnλαβsGγorGrλδεTzβrγorm∙ncβGkquβousGZnTsonG
’tor∙δβUG 1

381 ’ynβrδλstλcGyptλmλz∙tλonG’tr∙tβδyGsnvolvλnδG’∙nαwλcεTlλkβGwnyYjrqyG∙nαGv∙ponλtβTwoαλγλβαGzkwG
γorGrλδεTzβrγorm∙ncβGZλncTsonGl∙ttβrλβsG∙nαGZλncGnβnαrλtβG’upprβssλonUG 1

380 sntβrγ∙cβG‘βδul∙tβαGwnyYVwnYRG‘βαoxGmεβmλstryGλnGkquβousGZnGλonGl∙ttβrλβsUG2022SGXZaYW] 0

379 ‘βcyclλnδGspβntGlβ∙αG∙cλαG≤∙ttβrλβsGλntoG∙quβousGzλncTλonG≤∙ttβryGm∙tβrλ∙lGwλtεGultr∙Tγl∙tGvolt∙δβG
pl∙tγormsUG2022SG 0

378 yptλmλz∙tλonGoγGolβctrolytβsGγorGrλδεTzβrγorm∙ncβGkquβousGklumλnumTsonGl∙ttβrλβsUG 3

377 ’tλmulusTrβsponsλvβGpolymβrsGγorGs∙γβG≤∙ttβrλβsG∙nαGsm∙rtGβlβctronλcsUG 1

376 onβrδβtλcGkquβousGl∙ttβrλβsUGYYWXWa[ 6

375 knGkλrT‘βcε∙rδβ∙≤lβGZnVyrδ∙nλcGl∙ttβryGwλtεGzrotonG’tor∙δβUG 6

374 ”nr∙vβlλnδG∙Gc∙tεoαβV∙noαβGcomp∙tλ≤lβGβlβctrolytβGγorGελδεTpβrγorm∙ncβG∙quβousGrβcε∙rδβ∙≤lβG
zλncG≤∙ttβrλβsUG2022SG]WSG[_[T[aY 0

373 wβt∙lâ��orδ∙nλcGγr∙mβworkGγorGαβnαrλtβTγrββG∙noαβsGλnG∙quβousGrβcε∙rδβ∙≤lβGzλncG≤∙ttβrλβsUG2022SG
[Y]SGX[W_[b 2

372 rλδεTpβrγorm∙ncβG∙nαGαβnαrλtβTγrββGZnVuZnrmpG≤∙ttβrλβsG≤oostβαG≤yG∙quβousGβlβctrolytβGmλxβαG
wλtεGβtε∙nolUG2022SGcXbSGX_]_Xc 1

371 snGsλtuGδrowtεGoγG’TαopβαGZnyGtελnGγλlmGβn∙≤lλnδGαβnαrλtβTγrββGzλncG∙noαβGγorGελδεTpβrγorm∙ncβG
∙quβousGzλncTλonG≤∙ttβrλβsUG2022SGcXbSGX_][b_ 1
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370 kGlλnαβrTprββGkmorpεousGw∙nδ∙nβsβGnλoxλαβGγorGkquβousGZλncTsonGl∙ttβryUG2022SGXWSGXZTXb 0

369 “ow∙rαsGtεβGpr∙ctλc∙lG∙pplλc∙tλonGoγGZnGmβt∙lG∙noαβsGγorGmλlαG∙quβousGrβcε∙rδβ∙≤lβGZnG≤∙ttβrλβsUG 6

368 kGpλβcβGoγGcommonGcβllulosβGp∙pβrG≤utGwλtεGoutst∙nαλnδGγunctλonsGγorG∙αv∙ncβαG∙quβousGzλncTλonG
≤∙ttβrλβsUG2022SGXWXWa_ 3

367 moncβntr∙tβαGβlβctrolytβsGβn∙≤lλnδGst∙≤lβG∙quβousG∙mmonλumTλonG≤∙ttβrλβsUGYYWXbaa 1

366 snsλδεtGonGm∙tεoαβsGmεβmλstryGγorGkquβousGZλncTsonGl∙ttβrλβsdGpromG‘β∙ctλonGwβcε∙nλsmsSG
’tructur∙lGonδλnββrλnδSG∙nαGwoαλγλc∙tλonG’tr∙tβδλβsUGYYWXWXX 3

365 ‘βδul∙tλonGoγGZλncGsntβrγ∙cβG≤yGw∙ltλtolGγorGvonδTvλγβGnβnαrλtβTγrββGkquβousGZλncGsonGl∙ttβrλβsUG 0

364 kGελδεTvolt∙δβG∙nαGst∙≤lβGzλncT∙λrG≤∙ttβryGβn∙≤lβαG≤yGαu∙lTεyαropεo≤λcTλnαucβαGprotonGsεuttlβG
sελβlαλnδUG2022SG 1

363 lβyonαGvλTλonGl∙ttβrλβsGγorGqrλαT’c∙lβGonβrδyG’tor∙δβUG2022SG 0

362 rλδεlyGst∙≤lβG∙quβousGzλncTλonG≤∙ttβrλβsGβn∙≤lβαG≤yGsupprβssλnδGtεβGαβnαrλtβG∙nαG≤yTproαuctG
γorm∙tλonGλnGmultλγunctλon∙lGklZRGβlβctrolytβG∙ααλtλvβUG 1

361 ’t∙≤λlλzλnδGZλncGknoαβsG≤yG∙GmottonG“owβlG’βp∙r∙torGγorGkquβousGZλncTsonGl∙ttβrλβsUG 4

360 lλomolβcul∙rG‘βδul∙tλonGoγGZλncGnβposλtλonGtoGkcελβvβG”ltr∙TvonδGvλγβG∙nαGrλδεT‘∙tβGZnGwβt∙lG
knoαβsUGYYWY]Wc 1

359 monαuctλnδGzolymβrGx∙nom∙tβrλ∙lsGγorGolβctrocεβmλc∙lGonβrδyG’tor∙δβG∙nαGolβctroc∙t∙lysλsUG2022SGZZaTZcb

358 kcελβvλnδGrλδεlyG‘βvβrsλ≤lβGZλncGknoαβsGvλ∙GxSGxTnλmβtεyl∙cβt∙mλαβGon∙≤lβαGZnTsonG’olv∙tλonG
‘βδul∙tλonUGYYWYZ_Z 4

357 wβtεoαsGγorG‘∙tλon∙lGnβsλδnGoγGkαv∙ncβαGZnTl∙sβαGl∙ttβrλβsUGYYWW]_W 5

356 ’urγ∙cβTklloyβαGx∙noporousGZλncG∙sG‘βvβrsλ≤lβG∙nαG’t∙≤lβGknoαβsGγorGrλδεTzβrγorm∙ncβGkquβousG
ZλncTsonGl∙ttβryUG2022SGX[SG 7

355 sonλcGvλquλαT’oγtβnβαGzolymβrGolβctrolytβGγorGkntλTnryλnδGplβxλ≤lβGZλncGsonGl∙ttβrλβsUG2022SGX[SGYaYbaTYaYcZ 0

354 –ε∙tGε∙ppβnsGtoGwnyGYGwεβnGλtGcomβsGλnGcont∙ctGwλtεGZnGYRGiGknGβlβctrocεβmλc∙lGstuαyGλnG∙λαGoγG
ZnVwnyGYGT≤∙sβαGrβcε∙rδβ∙≤lβG≤∙ttβrλβsUG 0

353 nβcouplλnδGtεβGnyn∙mλcsGoγGZλncGryαroxλαβG’ulγ∙tβGzrβcλpλt∙tλonVnλssolutλonGλnGkquβousGZnâ��wnyGYG
l∙ttβrλβsG≤yGypβr∙nαoGyptλc∙lGwλcroscopydGkGwλssλnδGzλβcβGoγGtεβGwβcε∙nλstλcGzuzzlβUGYYWWaYY 3
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352 ‘βcβntGproδrβssGoγG∙rtλγλcλ∙lGλntβrγ∙cλ∙lGl∙yβrsGλnG∙quβousGZnGmβt∙lG≤∙ttβrλβsUG2022SG[SGXWWWa_ 3

351 ‘βcβntG∙αv∙ncβsGλnGwypsVwypGαβrλvβαGn∙nom∙tβrλ∙lsGtow∙rαGελδεTβγγλcλβncyG∙quβousGzλncGλonG
≤∙ttβrλβsUG2022SG[_bSGYX[_[Y 5

350 kGαβnαrλtβGsupprβssλonGco∙tλnδGγormul∙tβαGvλ∙GβlβctropεorβtλcGαβposλtλonGusλnδGlλTγunctλon∙lG
surγ∙ct∙ntsGγorGZnTλonG≤∙ttβrλβsUG2022SGcXbSGX_]acW 1

349 v∙sβrTr∙αλ∙tβαGtβllurλumGv∙c∙ncλβsGβn∙≤lβGελδεTpβrγorm∙ncβGtβllurλαβGmoly≤αβnumG∙noαβGγorG
∙quβousGzλncTλonG≤∙ttβrλβsUG2022SG]XSGYcTZa 2

348 wo’YGwλtεGελδεGX“Gpε∙sβGcontβntGβn∙≤lβsGγ∙stGrβvβrsλ≤lβGzλncTλonGstor∙δβGvλ∙Gpsβuαoc∙p∙cλt∙ncβUG
2022SG[[bSGXZa_bb 2

347 olβctrocεβmλc∙lG’t∙≤λlλtyGoγGZnwnYy[dG”nαβrst∙nαλnδGZnTsonG‘βcε∙rδβ∙≤lβGl∙ttβryGm∙p∙cλtyG∙nαG
nβδr∙α∙tλonUG2022SGXY_SGXWc]aTXWc_a 0

346 kG’u≤T’qu∙rβTwλllλmβtβrGwλcro≤∙ttβryGwλtεGwλllλ∙mpβrβTrourTvβvβlGpootprλntGm∙p∙cλtyUGYYWWaX[ 6

345 “εβoryTnrλvβnGnβsλδnGoγGm∙tλonλcGkccβlβr∙torGγorGrλδεTzβrγorm∙ncβGolβctrolytλcGwnyGYGTZnG
l∙ttβrλβsUGYYWZY[c 5

344 ‘βcε∙rδβ∙≤lβGw∙nδ∙nβsβGαλoxλαβTZλncGl∙ttβrλβsdGkG‘βvλβwGpocusλnδGonGmε∙llβnδβsG∙nαG
yptλmλz∙tλonG’tr∙tβδλβsGunαβrGklk∙lλnβG∙nαGwλlαGkcλαλcGolβctrolytβGwβαλumsUG 0

343 kmorpεousGnλckβlG≤or∙tβGn∙nosεββtsG∙sGc∙tεoαβGm∙tβrλ∙lGwλtεGελδεGc∙p∙cλtyG∙nαG≤βttβrGcyclλnδG
pβrγorm∙ncβGγorGzλncGλonG≤∙ttβryUG2022SG

342 oγγλcλβntGελδεTr∙tβG∙quβousG∙lk∙lλnβG≤∙ttβryGwλtεGαu∙lTλonGλntβrc∙l∙tλonGcεβmλstryGβn∙≤lβαG≤yG
∙symmβtrλcGβlβctroαβGpol∙rλz∙tλonUG2022SGXWWcbX

341 “woTαλmβnsλon∙lGm∙tβrλ∙lsGγorG∙quβousGzλncTλonG≤∙ttβrλβsUG2022SGcSGW[YWWX 1

340 monstructλnδG∙ccommoα∙tλon∙lGsp∙cβGλnGwnyYGc∙tεoαβGγorGwnYRGtr∙nsportG∙nαGβlβctroαβposλtλonG
γorG∙quβousGzλncTλonG≤∙ttβrλβsUG

339 qrλαTqr∙αβG‘βcε∙rδβ∙≤lβGl∙ttβrλβG∙nαGzrβαλc∙tλonGλnGputurβUGZSG_ZTaY

338 z∙tεw∙ysGtow∙rαsGrλδεTzβrγorm∙ncβGkquβousGZλncTyrδ∙nλcGl∙ttβrλβsUG 2

337 w∙nλpul∙tλnδGklloyλnδG‘β∙ctλonGtoGkcελβvβGtεβG’t∙≤lβG∙nαGnβnαrλtβTγrββGZλncGwβt∙lGknoαβsUG2022SGXZbW[b 2

336 ’urγ∙cβG“r∙nsγorm∙tλonGon∙≤lβsGnβnαrλtβTγrββGZλncGwβt∙lGknoαβGλnGxon∙quβousGolβctrolytβUGYYWZaXW 3

335 kGγrββst∙nαλnδGεyαroxyl∙tβαGc∙r≤onGn∙notu≤βGγλlmG≤oostλnδGtεβGst∙≤λlλtyGoγGZnGmβt∙lG∙noαβsUG2022SGXWZcZc 0
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334 ’ynβrδλcGoγγβctGoγGnβnαrλtβTprββG∙nαGZλncGq∙tλnδGλnGvλδnλnTmont∙λnλnδGmβllulosβGx∙noγλ≤βrsTw—βnβG
v∙yβrGon∙≤lλnδGvonδTmyclβTvλγβGZλncGwβt∙lGl∙ttβrλβsUGYYWYZbW 3

333 kGxonTklk∙lλnβGolβctrolytβGγorGolβctrλc∙llyG‘βcε∙rδβ∙≤lβGZλncTkλrGl∙ttβrλβsGwλtεGvonδTtβrmG
ypβr∙tλonG’t∙≤λlλtyGλnGkm≤λβntGkλrUG 0

332 kGxovβlGrλδεTzβrγorm∙ncβGm∙tεoαβGγorG‘βcε∙rδβ∙≤lβGkquβousGZλncTλonGl∙ttβrydG“r∙nsγormβαG
ZnwnyZGx∙nosεββtsGγromG‘εoαocεrosλtβGwnmyZGmu≤βsUG 0

331 p∙cλlβGλnGsλtuGsyntεβsλsGoγGzony“GconαuctorGλntβrγ∙cβG∙tGtεβGsurγ∙cβGoγGwnyYGc∙tεoαβsGγorG
βnε∙ncβαG∙quβousGzλncTλonG≤∙ttβrλβsUG2022SGXWYYYY 2

330 yxyδβnTnβγλcλβntGrx∙•_yX_´•[rYyj‘βαucβαGqr∙pεβnβGyxλαβG∙sG∙Gm∙tεoαβGγorGkquβousG
‘βcε∙rδβ∙≤lβGZλncTsonGl∙ttβrλβsUG 0

329 ’upβrGplβxλ≤lβGm∙tεoαβGw∙tβrλ∙lGwλtεGZnGmrossTvλnkλnδG’ystβmGl∙sβαGonGzolyvλnylGklcoεolGryαroδβlG
γorGloostλnδGkquβousGZλncGsonGl∙ttβrλβsUG

328 ZλncTsonGry≤rλαG’upβrc∙p∙cλtorsGomployλnδGkcβt∙tβTl∙sβαG–∙tβrTλnT’∙ltGolβctrolytβsUGYYWX]_Z 4

327 ’βlβctλvβGsonG“r∙nsportGλnGkssβm≤lβαGqr∙pεβnβGyxλαβTwoαλγλβαG’βp∙r∙torG∙nαGtεβGxovβlG
sntr∙T’βrλβsGkrcελtβcturβGγorGsmprovβαGkquβousGl∙ttβrλβsUG2022SGXZbW_X 0

326 kGxonTklk∙lλnβGolβctrolytβGγorGolβctrλc∙llyG‘βcε∙rδβ∙≤lβGZλncTkλrGl∙ttβrλβsGwλtεGvonδTtβrmG
ypβr∙tλonG’t∙≤λlλtyGλnGkm≤λβntGkλrUG 0

325 x∙RGprβTλntβrc∙l∙tβαGx∙WUXXwnyYGonGtεrββTαλmβnsλon∙lGδr∙pεβnβG∙sGc∙tεoαβGγorG∙quβousGzλncGλonG
εy≤rλαGsupβrc∙p∙cλtorGwλtεGελδεGβnβrδyGαβnsλtyUG2022SGXcbSG[_T]_ 2

324 ‘βδul∙tλnδGprotonGαλstrλ≤utλonG≤yGλonGβxcε∙nδβGrβsλnGtoG∙cελβvβGlonδGlλγβsp∙nG∙quβousGZnTwnyYG
≤∙ttβryUG2022SG]XSG]ccT_Wc 2

323 olβctrolytβG∙ααλtλvβGβnδλnββrλnδGγorG∙quβousGZnGλonG≤∙ttβrλβsUG2022SG]XSGaZZTa]] 15

322 rλδεlyG∙ctλvβGcryst∙lGpl∙nβsTorλβntβαGtβxturβGγorGrβvβrsλ≤lβGελδεTpβrγorm∙ncβGZnGmβt∙lG≤∙ttβrλβsUG
2022SG]XSG]]WT]]b 1

321 kGst∙tλcGtεrββTcε∙m≤βrGzλncTpolyλoαλαβGrβαoxG≤∙ttβryGγorGαβcouplλnδGoγG∙ctλvβG∙nλonsG∙nαGc∙tλonsUG
2022SG][SGXW]Y]b

320 ’c∙l∙≤lβGγ∙≤rλc∙tλonGoγGxλmowny[GyolkTsεβllGmλcrospεβrβsGwλtεGδr∙αλβntGoxyδβnGv∙c∙ncλβsGγorG
ελδεTpβrγorm∙ncβG∙quβousGzλncGλonG≤∙ttβrλβsUG2022SG_Y_SGZX[TZYZ 1

319 mελtos∙nGmoαλγλβαGγλltβrGp∙pβrGsβp∙r∙torsGwλtεGspβcλγλcGλonG∙αsorptλonGtoGλnελ≤λtGsλαβGrβ∙ctλonsG∙nαG
λnαucβGunλγormGZnGαβposλtλonGγorG∙quβousGZnG≤∙ttβrλβsUG2022SG[]WSGXZacWY 2

318 sntβδr∙tβαGpyr∙zλnβT≤∙sβαGporousG∙rom∙tλcGγr∙mβworksVc∙r≤onGn∙notu≤βGcomposλtβG∙sGc∙tεoαβG
m∙tβrλ∙lsGγorG∙quβousGzλncGλonG≤∙ttβrλβsUG2022SG[]WSGXZbW]X 0

317 moppβrG∙ctλv∙tβαGnβ∙rTγullGtwoTβlβctronGwn[RVwnYRGrβαoxGγorGmλlαG∙quβousGZnVwnyYG≤∙ttβryUG
2022SG[]WSGXZacYZ 0
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316 nβsλδnλnδG∙Glλmoα∙lGl∙“λyZGkrtλγλcλ∙lGv∙yβrGtoGloostGtεβGnλβlβctrλcGoγγβctGtow∙rαGrλδεlyG‘βvβrsλ≤lβG
nβnαrλtβTprββGZnGwβt∙lGknoαβsUG 0

315 mrλtλc∙lGγ∙ctorsGtoGλnελ≤λtGw∙tβrTsplλttλnδGsλαβGrβ∙ctλonGλnGc∙r≤onT≤∙sβαGβlβctroαβGm∙tβrλ∙lsGγorGzλncG
mβt∙lG∙noαβsUG 1

314 kGεyαropεo≤λcGl∙yβrGoγG∙mλnoG∙cλαGβn∙≤lλnδGαβnαrλtβTγrββGZnG∙noαβsGγorG∙quβousGzλncTλonG≤∙ttβrλβsUG 4

313 wonoαλspβrsβαGγlowβrTlλkβGw—βnβj•yYGclustβrsGγorG∙quβousGzλncGλonG≤∙ttβrλβsGwλtεGsupβrλorGr∙tβG
pβrγorm∙ncβUG2022SGX[SGXX_]]TXX__Z 1

312 nβγβctGonδλnββrλnδGvλ∙GmoppβrGnopλnδGonGyxyδβnTnβγλcλβntGw∙nδ∙nβsβGyxλαβGγorGnur∙≤lβGkquβousG
ZλncTsonGl∙ttβryUGYYWW]WY 1

311 lλαλrβctλon∙lGsntβrγ∙cβGzrotβctλonGoγG∙Gmoncβntr∙tβαGolβctrolytβSGon∙≤lλnδGrλδεT•olt∙δβG∙nαG
vonδTvλγβGkquβousGZnGry≤rλαTsonGl∙ttβrλβsUG2022SGX[SGZ]b_[TZ]baY 1

310 “εβG’yntεβsλsGoγGw∙nδ∙nβsβGryαroxλαβGx∙nowλrβGkrr∙ysGγorG∙GrλδεTzβrγorm∙ncβGZλncTsonGl∙ttβryUG
2022SGXYSGY]X[ 0

309 “∙rt∙rλcG∙cλαG∙sG∙GnovβlG∙ααλtλvβGγorG∙ppro∙cελnδGελδεTpβrγorm∙ncβGc∙p∙cλtyGrβtβntλonGλnGzλncTλonG
≤∙ttβryUG2022SGXYSG 0

308 “ow∙rαGpr∙ctλc∙lG∙quβousGzλncTλonG≤∙ttβrλβsGγorGβlβctrocεβmλc∙lGβnβrδyGstor∙δβUG2022SG_SGXaZZTXaZb 12

307 nβnαrλtβTγrββG∙nαGst∙≤lβGZnGmβt∙lG∙noαβsGwλtεGZnyGprotβctλvβGl∙yβrUG

306 knG”ltr∙ελδεG‘∙tβG∙nαG’t∙≤lβGZλncGknoαβG≤yGp∙cβtTw∙tcελnδTsnαucβαGnβnαrλtβG‘βδul∙tλonUGYYWZbZ] 6

305 kG•olumβG’βlγT‘βδul∙tλonGwo’YG’upβrstructurβGm∙tεoαβGγorG’t∙≤lβG∙nαGrλδεGw∙ssTvo∙αβαGZnTsonG
’tor∙δβUG2022SGX_SGXYWc]TXYXW_ 1

304 l∙l∙ncβαGλntβrγ∙cλ∙lGλonGconcβntr∙tλonG∙nαGmλδr∙tλonGstβrλcGελnαr∙ncβGpromotλnδGελδεTβγγλcλβncyG
αβposλtλonVαλssolutλonG≤∙ttβryGcεβmλstryUGYYW[_bX 3

303 ”nαβrst∙nαλnδGλntβrc∙l∙tλonGcεβmλstryGγorGsust∙λn∙≤lβG∙quβousGzλncâ��m∙nδ∙nβsβGαλoxλαβG≤∙ttβrλβsUG 6

302 mε∙rδβGc∙rrλβrGunvβλlβαUG

301 m∙tεoαλcGZnGunαβrpotβntλ∙lGαβposλtλondG∙nGβvλt∙≤lβGαβδr∙α∙tλonGmβcε∙nλsmGλnG∙quβousGzλncTλonG
≤∙ttβrλβsUG2022SG 7

300 olβctrocεβmλc∙lGzropβrtyGoγG’olλαT’t∙tβGwnyYTZnGl∙ttβryGwλtεGtεβGmom≤λn∙tλonGoγGsmprovβαG
m∙tεoαβG∙nαG’olλαGolβctrolytβUG2022SGX_cSGWbW]Ya 0

299 •∙tGyr∙nδβGaG∙sG∙nGyrδ∙nλcGolβctroαβGwλtεG”ltr∙γ∙stGryαronλumTλonG’tor∙δβG∙nαG’upβrTlonδGvλγβGγorG
‘βcε∙rδβ∙≤lβGkquβousGZλncGl∙ttβrλβsUG2022SGXZbaa_ 1
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298 ’olv∙tλonG’tructurβsGλnGkquβousGwβt∙lTsonGl∙ttβrλβsUGYYWYW_b 3

297 knGkntλTkrom∙tλcGmov∙lβntGyrδ∙nλcGpr∙mβworkGm∙tεoαβGwλtεGnu∙lT‘βαoxGmβntβrsGγorG‘βcε∙rδβ∙≤lβG
kquβousGZλncGl∙ttβrλβsUG 1

296 ’t∙≤λlλtyGnβsλδnGzrλncλplβsGoγGw∙nδ∙nβsβTl∙sβαGyxλαβsGλnGkcλαUG 1

295 ’ynβrδβtλcGwoαul∙tλonGoγGsonGpluxG∙nαG–∙tβrGkctλvλtyGλnG∙G’λnδlβGZnYRGmonαuctorGryαroδβlG
olβctrolytβGγorG”ltr∙st∙≤lβGkquβousGZλncTsonGl∙ttβrλβsUG 1

294 kquβousGyrGâ��GVrGRGnu∙lTsonGZnTl∙sβαGl∙ttβrλβsUG

293 moppβrGrβx∙cy∙noγβrr∙tβG’olλαT’t∙tβGolβctrolytβGzrotβctλonGv∙yβrGonGZnGwβt∙lGknoαβGγorG
rλδεTzβrγorm∙ncβGkquβousGZλncTsonGl∙ttβrλβsUGYYWZW_X 2

292 kctλv∙tβαGzrotonG’tor∙δβGλnGwoly≤αβnumG’βlβnλαβGtεrouδεGolβctronβδ∙tλvλtyG‘βδul∙tλonUGYYW]ba[ 0

291 m∙lcλumTorδ∙nλcGγr∙mβworksGc∙tεoαβGγorGελδεTst∙≤lβG∙quβousGZnVorδ∙nλcG≤∙ttβrλβsUG2022SGXWaa_W

290 yxyδβnTnβγλcλβntG˛–TwnyYGx∙notu≤βVqr∙pεβnβVxSGzGmoαopβαGzorousGm∙r≤onGmomposλtβGm∙tεoαβG
“oGkcελβvβGrλδεTzβrγormλnδGZλncTsonGl∙ttβrλβsUG2022SGX[SGZ___bTZ__ab 1

289 monstructλonGoγGεollowGmβsoporousGZnwnYy[VmGmλcrospεβrβsGwλtεGc∙r≤onGn∙notu≤βsGβm≤βααβαG
λnGsεβllsGγorGελδεTpβrγorm∙ncβG∙quβousGzλncGλonsG≤∙ttβrλβsUG 1

288 ’∙ltGlrλαδβTλntβrmβαλ∙tβαG“εrββGzε∙sβGnβcouplλnδGolβctrolytβsGγorGrλδεG•olt∙δβGolβctrolytλcG
kquβousGZλncTw∙nδ∙nβsβGnλoxλαβsGl∙ttβryUG2022SGXZbaa]

287 ‘βαucλnδGZnTλonGconcβntr∙tλonGδr∙αλβntG≤yG’y[YTTλmmo≤λlλzβαGλntβrγ∙cβGco∙tλnδGγorGαβnαrλtβTγrββG
ZnG∙noαβUG2022SGXZbaaY 0

286 monvβrsλonGβlβctrocεβmλstryGoγGcoppβrGsβlβnλαβsGγorGro≤ustG∙nαGβnβrδβtλcG∙quβousG≤∙ttβrλβsUG 0

285 kGwultλγunctλon∙lGkntλTzrotonGolβctrolytβGγorGrλδεT‘∙tβG∙nαG’upβrT’t∙≤lβGkquβousGZnT•∙n∙αλumG
yxλαβGl∙ttβryUG2022SGX[SG 3

284 ”nlockλnδGv∙yβrβαGnou≤lβGryαroxλαβG∙sG∙GrλδεTzβrγorm∙ncβGm∙tεoαβGw∙tβrλ∙lGγorGkquβousG
ZλncTsonGl∙ttβrλβsUGYYW[ZYW 3

283 “uδToγT–∙rGλnGtεβG’βlβctλonGoγGw∙tβrλ∙lsGγorGl∙ttβryG“βcεnoloδλβsUG2022SGbSGXW] 0

282 sntβrγ∙cλ∙lGβnδλnββrλnδGoγGεyαr∙tβαGv∙n∙α∙tβGtoGpromotβGtεβGγ∙stG∙nαGελδεlyGrβvβrsλ≤lβGrRVZnYRG
coTλnsβrtλonGprocβssβsGγorGελδεTpβrγorm∙ncβG∙quβousGrβcε∙rδβ∙≤lβG≤∙ttβrλβsUG2022SG]YSG[aZT[b[ 0

281 “εβGλntβrc∙l∙tλonGc∙tεoαβGm∙tβrλ∙lsGoγGεβtβrostructurβGwn’VwnyGwλtεGαu∙lGλonsGαβγβctGβm≤βααβαG
λnGxTαopβαGc∙r≤onGγλ≤βrsGγorG∙quβousGzλncGλonG≤∙ttβrλβsUG2022SG]YSGXbWTXbb 2
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280 sntrλnsλcGstructur∙lGoptλmλz∙tλonGoγGzλncG∙noαβGwλtεGunλγormGsβconαGpε∙sβGγorGst∙≤lβGzλncGmβt∙lG
≤∙ttβrλβsUG2022SG]YSGX_XTX_b 3

279 ’ynβrδλstλcGcoTrβ∙ctλonGoγGZnYRG∙nαGrRGwλtεGc∙r≤onylGδroupsGtow∙rαsGst∙≤lβG∙quβousGzλncâ��orδ∙nλcG
≤∙ttβrλβsUG2022SG]YSGZb_TZc[ 1

278 “εβGsβconα∙ryG∙quβousGzλncTm∙nδ∙nβsβG≤∙ttβryUG2022SG]]SGXW]Zca 1

277 snGsλtuGsyntεβsλsGoγG∙GsβlγTsupportβαGwnyYT≤∙sβαGc∙tεoαβGγorGελδεTpβrγorm∙ncβGzλncTλonG≤∙ttβrλβsG
≤yGuRGprβTλntβrc∙l∙tλonUG2022SG_W[SGX][]ab 2

276 prββst∙nαλnδG∙nαGplβxλ≤lβGsntβrγ∙cλ∙lGv∙yβrGon∙≤lβsGlottomT”pGZnGnβposλtλonG“ow∙rαG
nβnαrλtβTprββGkquβousGZnTsonGl∙ttβrλβsUG2022SGX[SG 1

275 kαv∙ncβαGpλ≤βrT’ε∙pβαGkquβousGZnGsonGl∙ttβryGsntβδr∙tβαGwλtεG’tr∙λnG’βnsorUG2022SGX[SG[XW[]T[XW]Y 2

274 kαv∙ncβαG∙quβousGprotonG≤∙ttβrλβsdGworkλnδGmβcε∙nλsmSGkβyGm∙tβrλ∙lsSGcε∙llβnδβsG∙nαGprospβctsUG
2022SG[SGXWWWcY 2

273 ‘βδul∙tλnδGtεβGpl∙tλnδGprocβssGoγGzλncGwλtεGελδεlyGβγγλcλβntG∙ααλtλvβGγorGlonδTlλγβGzλncG∙noαβUG2022SG
][cSGYZYWab 0

272 ’tructur∙lGβnδλnββrλnδGoγG˛–TwnyYGc∙tεoαβG≤yGkδRGλncorpor∙tλonGγorGελδεGc∙p∙cλtyG∙quβousGzλncTλonG
≤∙ttβrλβsUG2022SG][bSGYZYWXW 1

271 nu∙lTβnδλnββrλnδGoγG∙mmonλumGv∙n∙α∙tβGγorGβnε∙ncβαG∙quβousG∙nαGqu∙sλTsolλαTst∙tβGzλncGλonG
≤∙ttβrλβsUG2022SG]YSG__[T_a[ 0

270 nβnαrλtβTγrββGZnG∙noαβsGβn∙≤lβαG≤yG∙Gελβr∙rcελc∙lGzλncopελlλcG“λyYGl∙yβrGγorGrβcε∙rδβ∙≤lβG∙quβousG
zλncTλonG≤∙ttβrλβsUG2022SG_W_SGX][cZY 1

269 woαul∙tλnδGtεβG•XWyY[´•XYrYyGn∙nosεββtsGαβcor∙tβαGwλtεGc∙r≤onGγorGβnε∙ncβαG∙nαGαur∙≤lβGzλncG
stor∙δβUG2022SG_][SGXZWWcZ 0

268 snTsλtuGrβδul∙tβαGcompβtλtλvβGprotonGλntβrc∙l∙tλonG∙nαGαβposλtλonVαλssolutλonGrβ∙ctλonGoγGwnyYGγorG
ελδεTpβrγorm∙ncβGγlβxλ≤lβGzλncTm∙nδ∙nβsβG≤∙ttβrλβsUG2022SG]ZSGaYTab 1

267 rλδεlyGrβvβrsλ≤lβGZnGmβt∙lG∙noαβsGβn∙≤lβαG≤yGmultλγunctλon∙lGpolyGzλncG∙cryl∙tβGprotβctλvβGco∙tλnδUG
2023SG[]XSGXZcW]b 0

266 ’βlγTεβ∙lλnδGoγGsurγ∙cβGαβγβctsGonGZnGβlβctroαβGγorGst∙≤lβG∙quβousGzλncTλonG≤∙ttβrλβsGvλ∙G
m∙nλpul∙tλnδGtεβGβlβctroαβVβlβctrolytβGλntβrpε∙sβsUG2023SG_YcSGcX_TcY] 1

265 kcελβvλnδGελδεTβnβrδyG∙nαGlonδTcyclλnδG∙quβousGzλncTmβt∙lG≤∙ttβrλβsG≤yGελδεlyGrβvβrsλ≤lβGλnsβrtλonG
mβcε∙nλsmsGλnG“λTsu≤stλtutβαGx∙WU[[wnyYGc∙tεoαβUG2023SG[]XSGXZcW]c 1

264 “ow∙rαGελδεlyGrβvβrsλ≤lβG∙quβousGzλncTλonG≤∙ttβrλβsdGn∙nosc∙lβTrβδul∙tβαGzλncGnuclβ∙tλonGvλ∙G
δr∙pεβnβGqu∙ntumGαotsGγunctλon∙lλzβαGwλtεGmultλplβGγunctλon∙lGδroupsUG2023SG[]YSGXZcWcW 2

263 onε∙ncβαGolβctrocεβmλc∙lGzβrγorm∙ncβGoγGwnoYG≤yG•]RGnopλnδUG 0
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262 wultλγunctλon∙lGpolyzwλttβrλonGλonλcGlλquλαGco∙tλnδGγorGlonδTlλγβsp∙nG∙nαGαβnαrλtβTγrββGZnGmβt∙lG
∙noαβsUG2022SGXWSGX_c]YTX_c_X 0

261 omβrδλnδGtwoTαλmβnsλon∙lGn∙nostructurβαGm∙nδ∙nβsβT≤∙sβαGm∙tβrλ∙lsGγorGβlβctrocεβmλc∙lGβnβrδyG
stor∙δβdGrβcβntG∙αv∙ncβsSGmβcε∙nλsmsSGcε∙llβnδβsSG∙nαGprospβctsUG 3

260 ‘βαucβαGw∙tβrG∙ctλvλtyGλnGcoTsolvβntGβlβctrolytβGβn∙≤lβsGYG•GzλncTλonGεy≤rλαGc∙p∙cλtorsGwλtεG
prolonδβαGst∙≤λlλtyG∙nαGελδεGβnβrδyGαβnsλtyUG2022SGXWSGYW[ZXTYW[[] 0

259 kαv∙ncβsGλnGtεβGrβδul∙tλonGoγGkλnβtλcsGoγGc∙tεoαλcGrRVZnYRGλntβrγ∙cλ∙lGtr∙nsportGλnG∙quβousG
ZnVwnyYGβlβctrocεβmλstryUG 1

258 zr∙ctλc∙lGconvβrsλonTtypβGtλt∙nλumGtβllurλαβG∙noαβsGγorGελδεTc∙p∙cλtyGlonδTlλγβsp∙nGrβcε∙rδβ∙≤lβG
∙quβousGzλncG≤∙ttβrλβsUG2022SGXWSGX_ca_TX_cb] 1

257 ‘βcβntGkαv∙ncβmβntGλnGZnTsonGl∙ttβrλβsUG2022SGXTYa 0

256 voc∙lGstructurβG∙nαGλonGstor∙δβGpropβrtλβsGoγGv∙n∙α∙tβGc∙tεoαβGm∙tβrλ∙lsGrβδul∙tβαG≤yGtεβG
prβT∙lk∙lλz∙tλonUG2022SGXWSGYW]]YTYW]]b 0

255 knG∙quβousGcoppβrG≤∙ttβryGβn∙≤lβαG≤yGmuYRVmuRG∙nαGmuZRVmuYRGrβαoxGconvβrsλonGcεβmλstryUG2022
SG]bSGXWWa_TXWWac 0

254 zTαopβαGporousGc∙r≤onGαβrλvβαGγromGw∙lnutGsεβllGγorGzλncGλonGεy≤rλαGc∙p∙cλtorsUG2022SGXYSGY[aY[TY[aZZ 0

253 ’tβpwλsβGrβcyclλnδGoγGpβSGmuSGZnG∙nαGxλGγromGrβ∙lGβlβctropl∙tλnδGsluαδβGvλ∙GcouplβαG∙cλαλcGlβ∙cελnδG
∙nαGεyαrotεβrm∙lG∙nαGβxtr∙ctλonGroutβsUG2023SGYX_SGXX[[_Y 1

252 snTsλtuGorλβntβαGoxyδβnTαβγβctTrλcεGwnGxGyGvλ∙Gnλtrλα∙tλonG∙nαGβlβctrocεβmλc∙lGoxλα∙tλonG≤∙sβαGonG
λnαustrλ∙lTsc∙lβGwnYyZGtoG∙cελβvβGελδεTpβrγorm∙ncβG∙quβousGzλncGλonG≤∙ttβryUG2023SGa_SGXXTXb 2

251 ’tuαyGoγG|u∙tβrn∙ryGkmmonλumGkααλtλvβsGtow∙rαsGrλδεT‘∙tβGZλncGnβposλtλonG∙nαGnλssolutλonG
myclλnδGγorGkpplλc∙tλonGλnGZλncTl∙sβαG‘βcε∙rδβ∙≤lβGl∙ttβrλβsUG2022SGbSGXW_ 1

250 ”ltr∙tελnGzoly∙nλlλnβTmo∙tβαG’λnδlβTmryst∙llλnβGwnYyZGx∙noporousGollλpsoλαsGwλtεGrλδεGonβrδyG
nβnsλtyG∙nαGmycl∙≤λlλtyGγorGvowTmostGZλncTsonGl∙ttβrλβsUG2022SG]SGXYaYcTXYaZ_ 1

249 ‘βcβntG∙αv∙ncβsGλnGc∙tεoαβGm∙tβrλ∙lsGγorG∙quβousGzλncTλonG≤∙ttβrλβsdGwβcε∙nλsmsSGm∙tβrλ∙lsSG
cε∙llβnδβsSG∙nαGopportunλtλβsUG 2

248 ”ltr∙lowTw∙tβrT∙ctλvλtyGolβctrolytβGonαowsG•∙n∙αλumT≤∙sβαGZλncTλonGl∙ttβrλβsGwλtεGnur∙≤lβG
vλγβsp∙nGoxcββαλnδGZWGWWWGmyclβsUG2022SG 0

247 lulkTpε∙sβG∙nαGλntβrγ∙cβGst∙≤λlλtyGstr∙tβδλβsGoγGm∙nδ∙nβsβGoxλαβGc∙tεoαβsGγorG∙quβousGZnTwnyxG
≤∙ttβrλβsUGXWSG 0

246 yxyδβnG•∙c∙ncλβsGonε∙ncβGrRGnλγγusλonGuλnβtλcsGγorG∙Gplβxλ≤lβG∙nαGvλδεtwβλδεtGkquβousG
ZλncVw∙nδ∙nβsβGwonoxλαβGl∙ttβryUG2022SGXWSGXYXbbTXYXc_ 0

245 “ow∙rαGnβnαrλtβTprββGnβposλtλonGλnGZλncTl∙sβαGplowGl∙ttβrλβsdG’t∙tusG∙nαGzrospβctsUG2022SGbSGXXa 0
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244 ’βlγTrβp∙λrλnδGλntβrpε∙sβGrβconstructβαGλnGβ∙cεGcyclβGγorGελδεlyGrβvβrsλ≤lβG∙quβousGzλncG≤∙ttβrλβsUG
2022SGXZSG 2

243 ’ynβrδλstλcGmε∙otropλcGoγγβctG∙nαGm∙tεoαβGsntβrγ∙cβG“εβrm∙lG‘βlβ∙sβGoγγβctGon∙≤lλnδG”ltr∙lowG
“βmpβr∙turβGkquβousGZλncGl∙ttβryUGYYWZZ[a 0

242 ZnGprλntβαGsβmλTsolλαGzλncTm∙nδ∙nβsβG≤∙ttβryUG2022SG 0

241 w—βnβGλnkGεostλnδGzλncG∙noαβGγorGελδεGpβrγorm∙ncβGoγG∙quβousGzλncGmβt∙lG≤∙ttβrλβsUG2022SG 2

240 porm∙tλonGoγGmuwnGzrussλ∙nGlluβGkn∙loδGnou≤lβTsεβllβαGx∙no≤oxβsG“ow∙rαGvonδTlλγβGZnTλonG
l∙ttβrλβsUG 1

239 rowGtoGλncrβ∙sβGtεβGpotβntλ∙lGoγG∙quβousGZnTwnyYG≤∙ttβrλβsdGtεβGβγγβctGoγGprGδr∙αλβntGβlβctrolytβUG
2022SGX[XYa] 0

238 “rλplβTpunctλon∙lGzolyoxov∙n∙α∙tβGmlustβrGλnG‘βδul∙tλnδGm∙tεoαβSGknoαβSG∙nαGolβctrolytβGγorG
“ouδεGkquβousGZλncTsonGl∙ttβryUGYYWY_aX 9

237 mε∙rδβGc∙rrλβrsGγorG∙quβousGαu∙lTλonG≤∙ttβrλβsUG 0

236 ‘βcε∙rδβ∙≤lβGl∙ttβrλβsGγorGqrλαG’c∙lβGonβrδyG’tor∙δβUG 14

235 w∙tβrλ∙lGnβsλδnG∙nαGonβrδyG’tor∙δβGwβcε∙nλsmGoγGwnTl∙sβαGm∙tεoαβsGγorGkquβousGZλncTsonG
l∙ttβrλβsUG 0

234 ’upprβssλnδGtεβGox∙cβr≤∙tβαGryαroδβnGovolutλonGoγGzorousGZnGknoαβGwλtεG∙nGkrtλγλcλ∙lG
’olλαTolβctrolytβGsntβrpε∙sβGv∙yβrUG2022SGX[SG[XcbbT[Xcc_ 1

233 ”nαβrst∙nαλnδGrGYGβvolutλonGβlβctrocεβmλstryGtoGmλnλmλzβGsolv∙tβαGw∙tβrGλmp∙ctGonGzλncG∙noαβG
pβrγorm∙ncβUGYYW_a][ 4

232 ’upβrTp∙stG∙nαG’upβrTvonδTvλγβG‘βcε∙rδβ∙≤lβGZλncGl∙ttβryUGYYWYab[ 0

231 porm∙tλonGoγGmuwnGzrussλ∙nGlluβGkn∙loδGnou≤lβTsεβllβαGx∙no≤oxβsG“ow∙rαGvonδTlλγβGZnTλonG
l∙ttβrλβsUG 0

230 pλ≤βrTl∙sβαGw∙tβrλ∙lsGγorGkquβousGZλncGsonGl∙ttβrλβsUG 1

229 rβwβttλtβGZn•_yX_´•brYyGwλtεG‘βm∙rk∙≤lyG’t∙≤lβGv∙yβrsG∙nαG”ltr∙l∙rδβGsntβrl∙yβrG’p∙cλnδGγorG
rλδεTzβrγorm∙ncβGkquβousGZnTsonGl∙ttβrλβsUG 0

228 rβwβttλtβGZn•_yX_´•brYyGwλtεG‘βm∙rk∙≤lyG’t∙≤lβGv∙yβrsG∙nαG”ltr∙l∙rδβGsntβrl∙yβrG’p∙cλnδGγorG
rλδεTzβrγorm∙ncβGkquβousGZnTsonGl∙ttβrλβsUG 0

227 vλδ∙nαT’u≤stλtutλonGmεβmλstryGon∙≤lλnδG–λαβT•olt∙δβGkquβousGry≤rλαGolβctrolytβGγorG
”ltr∙γ∙stTmε∙rδλnδGl∙ttβrλβsUGYYWY[ab 0
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226 δTmZx[Tco∙tβαGwnyYGεollowGn∙noroαGc∙tεoαβGγorGst∙≤lβG∙quβousGZnTλonG≤∙ttβrλβsUG 0

225 nβvβlopλnδG∙GελδεTpβrγorm∙ncβG∙quβousGzλncG≤∙ttβryGwλtεGZnYRGprβTλntβrc∙l∙tβαG•Zya´•rYyG
c∙tεoαβGcouplβαGwλtεGsurγ∙cβGβnδλnββrβαGmβt∙llλcGzλncG∙noαβUG2022SGcY[SGXX_b]X 1

224 klloyλnδGβγγβctsGonGλnελ≤λtλnδGεyαroδβnGβvolutλonGoγGZnGmβt∙lG∙noαβGλnGrβcε∙rδβ∙≤lβG∙quβousG
≤∙ttβrλβsUG2022SGZZSGXW[]a_ 0

223 rλδεlyGrβvβrsλ≤lβG∙quβousGzλncTλonG≤∙ttβryGusλnδGtεβGcεβl∙tλnδG∙δβntGtrλβtε∙nol∙mλnβG∙sG∙nG
βlβctrolytβG∙ααλtλvβUG 0

222 kpplλc∙tλonsGoγG∙llTλnorδ∙nλcGpβrovskλtβsGγorGβnβrδyGstor∙δβUG 0

221 nβmλxλnδGtεβGmλscλ≤lβGlλquλαsdGtow∙rαG≤λpε∙sλcG≤∙ttβryGβlβctrolytβsG≤∙sβαGonGtεβGkosmotropλcG
βγγβctUG 2

220 knG∙pproprλ∙tβGZnYRVwnYRGconcβntr∙tλonGoγGtεβGβlβctrolytβGβn∙≤lβsGsupβrλorGpβrγorm∙ncβGoγG
kZslsUG 0

219 w∙nλpul∙tλnδGyxyδβnG•∙c∙ncλβsG≤yGuRGnopλnδG∙nαGmontrollλnδGwnYRGnβposλtλonGtoGloostGonβrδyG
’tor∙δβGλnG˛†TwnyYUG2022SGX[SG[aaY]T[aaZ_ 0

218 yptλmλzβαG’tr∙tβδλβsGtoGonε∙ncβGolβctrocεβmλc∙lGzropβrtλβsGoγGkmmonλumG•∙n∙α∙tβsGγorGkquβousG
ZnGλonGl∙ttβrλβsUG2022SGX]][Wb 1

217 oxplor∙tλonGoγGm∙lcλumTnopβαGw∙nδ∙nβsβGwonoxλαβGm∙tεoαβGγorGrλδεTzβrγorm∙ncβGkquβousG
ZλncTsonGl∙ttβrλβsUG2022SGZ_SGXZYc_TXZZW_ 1

216 nβsλδnGoγGolβctrolytβGγorGZλncâ��kλrGl∙ttβrλβsUG2022SGXb]TYX_ 0

215 “un∙≤lβG•∙n∙αλumGyxλαβGwλcroγlowβrsG∙sGrλδεTm∙p∙cλtyGm∙tεoαβGw∙tβrλ∙lsGγorGkquβousG
‘βcε∙rδβ∙≤lβGZλncTsonGl∙ttβrλβsUG 0

214 onε∙ncβαGol∙stλcGwλδr∙tλonGoγGw∙δnβsλumGm∙tλonsGλnG∙lpε∙Tw∙nδ∙nβsβGnλoxλαβG“unnβlsGvoc∙llyG
“unβαG≤yGklumλnλumG’u≤stλtutλonUGYYXW]Xc 0

213 ”nλγormlyGw—βnβTqr∙γtβαGoutβctλcGklumλnumTmβrλumGklloysG∙sGplβxλ≤lβG∙nαG‘βvβrsλ≤lβGknoαβG
w∙tβrλ∙lsGγorG‘βcε∙rδβ∙≤lβGklumλnumTsonGl∙ttβryUGYYXXYaX 0

212 snελ≤λtλnδGnβnαrλtβsGonGZnGknoαβG≤yGZspTbG∙sG’olλαGolβctrolytβGkααλtλvβGγorGkquβousGZλncGλonG
l∙ttβryUG2022SGXZWY]] 0

211 ”nvβλlλnδGtεβGIzrotonGvu≤rλc∙ntI´ mεβmλstryGλnGkquβousGZλncTwo’YGl∙ttβrλβsUG 1

210 rβtβrostructurβsG’tλmul∙tβGolβctrλcTpλβlαGtoGp∙cλlλt∙tβGyptλm∙lGZnGYRGsntβrc∙l∙tλonGλnGwo’GYG
m∙tεoαβUGYYW[]Z[ 0

209 yrδ∙nλcGλntβrl∙yβrGβnδλnββrλnδGoγG“λ’YGγorGβnε∙ncβαG∙quβousGZnGλonsGstor∙δβUG2022SG 0
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208 ’ynβrδλstλcGnβsλδnGoγGwultλγunctλon∙lGsntβrγ∙cλ∙lGZnGrostGtow∙rαGzr∙ctλc∙lGZnGwβt∙lGl∙ttβrλβsUGYYWYcZa 1

207 sntrλnsλc∙llyG’trβtcε∙≤lβGwλcro≤∙ttβryGwλtεG”ltr∙ελδεGnβγorm∙≤λlλtyGγorG’βlγTzowβrλnδG–β∙r∙≤lβG
olβctronλcsUGY[WXTY[Wb 0

206 ”nvβλlλnδGtεβGIzrotonGvu≤rλc∙ntI´ mεβmλstryGλnGkquβousGZλncTwo’YGl∙ttβrλβsUG 0

205 sntβrγ∙cλ∙lGnβsλδnλnδGoγGwnyYGr∙lγT–r∙ppβαG≤yGkrom∙tλcGzolymβrsGγorGrλδεTzβrγorm∙ncβGkquβousG
ZλncTsonGl∙ttβrλβsUG 0

204 sntβrγ∙cλ∙lGnβsλδnλnδGoγGwnyYGr∙lγT–r∙ppβαG≤yGkrom∙tλcGzolymβrsGγorGrλδεTzβrγorm∙ncβGkquβousG
ZλncTsonGl∙ttβrλβsUG 2

203 sntβrγ∙cβGonδλnββrλnδGoγGkquβousGZλncVw∙nδ∙nβsβGnλoxλαβGl∙ttβrλβsGwλtεGrλδεGkrβ∙lGm∙p∙cλtyG∙nαG
onβrδyGnβnsλtyUGYYW[_bZ 0

202 •GYGyG]G∙sG∙Gvβrs∙tλlβGβlβctroαβGm∙tβrλ∙lGγorGpostTlλtελumGβnβrδyGstor∙δβGsystβmsUG 0

201 rλδεlyG‘βvβrsλ≤lβGZnGwβt∙lGknoαβsG‘β∙lλzβαG≤yG’ynβrδλstλc∙llyGonε∙ncλnδGsonGwλδr∙tλonGuλnβtλcsG∙nαG
‘βδul∙tλnδG’urγ∙cβGonβrδyUGYYWcWYb 1

200 kGsolλαTtoTsolλαGmβt∙llλcGconvβrsλonGβlβctrocεβmλstryGtow∙rαGcXLGzλncGutλlλz∙tλonGγorGsust∙λn∙≤lβG
∙quβousG≤∙ttβrλβsUG2022SGbSG 5

199 ‘∙tλon∙lGnβsλδnGoγG’ulγon∙mλαβTl∙sβαGkααλtλvβGon∙≤lβsG’t∙≤lβG’olλαGolβctrolytβGsntβrpε∙sβGγorG
‘βvβrsλ≤lβGZnGwβt∙lGknoαβUGYYXWXca 1

198 rλβr∙rcελc∙llyGzorousGpβrroβlβctrλcGv∙yβrGwλtεGtεβGklλδnβαGnλpolβGwomβntGγorG∙GrλδεTzβrγorm∙ncβG
kquβousGZnGwβt∙lGl∙ttβryUG2022SGX[SG[b]aWT[b]bX 0

197 wnyYGc∙tεoαβGm∙tβrλ∙lsGwλtεGελδεGrβvβrsλ≤lβGst∙≤λlλtyGtεrouδεGvλGλntβrc∙l∙tλnδGγorG∙quβousGzλncGλonG
≤∙ttβryUG2022SGZb_SGXX_W[c 1

196 wβt∙lTorδ∙nλcGγr∙mβworksGγorG∙αv∙ncβαG∙quβousGλonG≤∙ttβrλβsG∙nαGsupβrc∙p∙cλtorsUG2022SG[SGXWWWcW 0

195 rλδεG’pβcλγλcGm∙p∙cλtyG∙nαGwβcε∙nλsmGoγG∙Gwβt∙lTorδ∙nλcGpr∙mβworkGl∙sβαGm∙tεoαβGγorGkquβousG
ZλncTλonGl∙ttβrλβsUG 0

194 ‘β∙ctλonGwβcε∙nλsmGγorG˛–TwnyYGm∙tεoαβGλnGkquβousGZnGsonGl∙ttβrλβsG‘βvλsλtβαdGolucλα∙tλnδG
srrβvβrsλ≤lβG“r∙nsγorm∙tλonGoγG˛–TwnyYGtoGZnTvβrn∙αλtβUG 0

193 promG∙noαβGtoGcβlldGsynβrδλstλcGprotβctλonGstr∙tβδλβsG∙nαGpβrspβctλvβsGγorGst∙≤λlλzβαGZnGmβt∙lGλnG
mλlαG∙quβousGβlβctrolytβsUG2023SG][SG_YZT_[W 3

192 ’t∙λnlβssGstββlGγoλldGkGmorβG∙pproprλ∙tβGcurrβntGcollβctorGtε∙nGtλt∙nλumGγoλlGγorGtεβGc∙tεoαβsGoγG
∙quβousGzλncGλonG≤∙ttβrλβsUG2023SG[ZaSGX[X]Xc 0

191
qr∙pεβnβGoxλαβGsuspβnsλonT≤∙sβαGβlβctrolytβGpromotβsGtεβGcyclλnδGpβrγorm∙ncβGoγG∙quβousG
soαλumTλonG≤∙ttβrλβsGtεrouδεGtεβGλntβr∙ctλonG≤βtwββnGmβt∙lGλonsSGγrββGw∙tβrGmolβculβsG∙nαG
γunctλon∙lGδroupsUG2023SG]]]SGYZYZbW

0
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190 olβctrocεβmλc∙lGonβTstβpGsyntεβsλsGoγGwnZy[GwλtεGtun∙≤lβGoxyδβnGαβγβctsGγorGελδεTpβrγorm∙ncβG
∙quβousGzλncTλonG≤∙ttβrλβsUG2023SGcZ[SGX_acZZ 0

189 rλδεlyG‘βvβrsλ≤lβGZλncGwβt∙lGknoαβGλnG∙GnλlutβGkquβousGolβctrolytβGon∙≤lβαG≤yG∙GprGluγγβrG
kααλtλvβUG 0

188 wypTnβrλvβαGwnZy[jmGrλβr∙rcελc∙lGx∙nospεβrβsG∙sGm∙tεoαβsGγorGkquβousGZλncTsonGl∙ttβrλβsUG 0

187 kssλstλnδGZnG’tor∙δβGλnGv∙yβrβαG•∙n∙αylGzεospε∙tβGm∙tεoαβG≤yGsntβr∙ctλonsGwλtεGylλδo∙nλlλnβG
zλll∙rsGγorG‘βcε∙rδβ∙≤lβGkquβousGZλncGl∙ttβrλβsUG2022SGX[WZYZ 0

186 monstructλnδG“εrββTnλmβnsλon∙lG“opoloδλc∙lGZnGnβposλtλonGγorGvonδTvλγβGkquβousGZnTsonGl∙ttβrλβsUG
2022SGX[SG]XWXWT]XWXa 0

185 sntβrγ∙cβG‘βvβrsλ≤lβGolβctrλcGpλβlαG‘βδul∙tβαG≤yGkmpεotβrλcGmε∙rδβαGzrotβλnTl∙sβαGmo∙tλnδG
“ow∙rαGrλδεT‘∙tβG∙nαG‘o≤ustGZnGknoαβUG2022SGX[SG 0

184 ‘βcβntG∙αv∙ncβsG∙nαGpβrspβctλvβsGγorGZnT≤∙sβαG≤∙ttβrλβsdGZnG∙noαβG∙nαGβlβctrolytβUG2022SG 2

183 rλδεTpβrγorm∙ncβGkquβousGZλncTorδ∙nλcGl∙ttβryGkcελβvβαG≤yG‘β∙son∙≤lβGwolβcul∙rGnβsλδnUG 0

182 snsλδεtsGλntoGmεβmλc∙lG∙nαGolβctrocεβmλc∙lGsntβr∙ctλonsG≤βtwββnGZnGknoαβG∙nαGolβctrolytβsGλnG
kquβousGZnTsonGl∙ttβrλβsUG 0

181 “εβGyptλmλz∙tλonGoγG∙Gm∙r≤onGz∙pβrVwnyYGmomposλtβGmurrβntGmollβctorGγorGw∙nuγ∙cturλnδG∙G
rλδεTzβrγorm∙ncβGvλâ��’Gl∙ttβryGm∙tεoαβUG2022SGXYSGX]c_ 0

180 zε∙sβT“r∙nsγorm∙tλonTkctλv∙tβαGwnmyZG∙sGm∙tεoαβGw∙tβrλ∙lGoγGkquβousGZλncTsonGl∙ttβrλβsUG2022SG
bSGYZc 0

179 rλδεlyG‘βvβrsλ≤lβGZλncGwβt∙lGknoαβGλnG∙GnλlutβGkquβousGolβctrolytβGon∙≤lβαG≤yG∙GprGluγγβrG
kααλtλvβUG 5

178 ’upprβssβαGv∙yβrβαTtoT’pλnβlGzε∙sβG“r∙nsλtλonGλnG˛·TwnyGYGvλ∙Gv∙nGαβrG–∙∙lsGsntβr∙ctλonGγorGrλδεlyG
’t∙≤lβGZnVwnyGYGl∙ttβrλβsUGYYWXX[Y 3

177 ”nr∙vβlλnδGtεβGελδεGonβrδyGβγγλcλβncyGγorGZn||mβt∙lGεβx∙cy∙noγβrr∙tβG≤∙ttβrλβsGλnG∙GzλncTpot∙ssλumG
εy≤rλαGconγλδur∙tλonUG2022SGXW[SGXWaccW 0

176 kαv∙ncβsGλnGsolλαTst∙tβGγλ≤βrG≤∙ttβrλβsGγorGwβ∙r∙≤lβG≤λoβlβctronλcsUG2022SGY_SGXWXW[Y 3

175 lλn∙ryGsolvβntsG∙ssλstλnδGtεβGlonδTtβrmGst∙≤λlλtyGoγG∙quβousGuVZnGεy≤rλαG≤∙ttβrλβsUG2022SGXWXYW[ 0

174 mo≤∙ltTnopβαGwo’YUUUUnrYyGx∙nosεββtsGsnαucβαGrβtβroδβnβousGzε∙sβsG∙sGrλδεT‘∙tβGm∙p∙≤λlλtyG
∙nαGvonδT“βrmGmycl∙≤λlλtyGm∙tεoαβsGγorG–β∙r∙≤lβGZλncTsonGl∙ttβrλβsox’wUG2022SG 1

173 ynβTstβpGcoTprβcλpλt∙tλonGoγGwn’βYVmx“sG∙sG∙GελδεTpβrγorm∙ncβGc∙tεoαβGm∙tβrλ∙lGγorGzλncTλonG
≤∙ttβrλβsUG2022SG 0
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172 sncorpor∙tλnδGpolyλmλαβGc∙tεoαβGm∙tβrλ∙lsGλntoGporousGpoly∙nλlλnβGxβroδβlGtoGoptλmλzβGtεβG
zλncTstor∙δβG≤βε∙vλorUG2022SGZZSGXWZbab 0

171 kGrβvλβwGonGsolutλonsGtoGovβrcomβGtεβGstructur∙lGtr∙nsγorm∙tλonGoγGm∙nδ∙nβsβGαλoxλαβT≤∙sβαG
c∙tεoαβsGγorG∙quβousGrβcε∙rδβ∙≤lβGzλncGλonG≤∙ttβrλβsUG2023SG]]]SGYZYZb] 5

170
’λmult∙nβousGm∙nλpul∙tλonGoγGβlβctronVZnYRGλonGγluxG∙nαGαβsolv∙tλonGβγγβctGβn∙≤lβαG≤yGλnTsλtuG≤uλltG
ultr∙TtελnGoxλαβT≤∙sβαG∙rtλγλcλ∙lGλntβrpε∙sβGγorGcontrollβαGαβposλtλonGoγGzλncGmβt∙lG∙noαβsUG2023SG
[]_SGX[XWX]

1

169 “woTαλmβnsλon∙lGn∙nosεββtsGoγG≤λmβt∙llλcGcε∙lcoδβnλαβTt∙δδβαGnλtroδβnTαopβαGc∙r≤onG∙sG∙G
c∙tεoαβGγorGελδεTpβrγorm∙ncβG∙nαGαur∙≤lβGzλncTλonGc∙p∙cλtorsUG 0

168 w∙nδ∙nβsβT≤∙sβαGc∙tεoαβGm∙tβrλ∙lsGγorG∙quβousGrβcε∙rδβ∙≤lβGzλncTλonG≤∙ttβrλβsdGrβcβntG∙αv∙ncβG
∙nαGγuturβGprospβctsUG2023SGYaSGXWXYc[ 0

167 pβwTl∙yβrG˛·TwnyYGn∙nosεββtsGδrownGonGtεrββTαλmβnsλon∙lGxTαopβαGελβr∙rcελc∙llyGporousGc∙r≤onG
nβtworksGγorGlonδTlλγβG∙quβousGzλncGλonG≤∙ttβrλβsUG2023SGYWZSGZY_TZZ_ 0

166 kquβousGZnTλonG≤∙ttβrλβsGusλnδG∙morpεousGZnT≤usβrλtβGwλtεGελδεG∙ctλvλtyG∙nαGst∙≤λlλtyUG 0

165 nλscε∙rδβGλntβrmλttβncyGconsλαβr∙≤lyGcε∙nδβsGZnyGsp∙tλ∙lGαλstrλ≤utλonGλnGporousGZnG∙noαβsUG2023SG
]]_SGYZY[_W 0

164 x∙RVuRTcoαopβαG∙morpεousGm∙nδ∙nβsβGoxλαβGwλtεGβnε∙ncβαGpβrγorm∙ncβGγorG∙quβousG
soαλumTλonG≤∙ttβryUG2023SGcZaSGX_bZ[[ 0

163 ’olvotεβrm∙llyGprβp∙rβαGεyαr∙tβαG•yYOlPGγorG∙quβousGzλncGλonG≤∙ttβrλβsGwλtεGελδεGc∙p∙cλtyG∙nαG
βxcβllβntGr∙tβGc∙p∙≤λlλtyUG2023SGcZ_SGX_bYXb 0

162 ZλncGl∙ttβrλβsdGl∙sλcsSGw∙tβrλ∙lsGpunctλonsSG∙nαGkpplλc∙tλonsUG2022SGXTZa 0

161 nyn∙mλcGrβconstructλonGoγGxλâ��ZnG∙lloyGsolλαTβlβctrolytβGλntβrγ∙cβGγorGελδεlyGst∙≤lβGZnG∙noαβUG 0

160 luλlαλnδG∙Gsβ∙mlβssGw∙tβrTsλβvλnδGwypT≤∙sβαGλntβrpε∙sβGγorGελδεlyGrβvβrsλ≤lβGZnGmβt∙lG∙noαβsUG
2022SGX[W]XW 0

159 mελtos∙nTm∙r≤oxymβtεylcβllulosβGryαroδβlsG∙sGolβctrolytβsGγorGZλncâ��kλrGl∙ttβrλβsdGknGkppro∙cεGtoG
tεβG“r∙nsλtλonGtow∙rαsG‘βnβw∙≤lβGonβrδyG’tor∙δβGnβvλcβsUG2022SGbSGY_] 1

158 ”ltr∙st∙≤lβG∙nαGultr∙γ∙stGZnGcε∙rδβâ��αλscε∙rδβGnβtworkGoγGro≤ustGcεβmλc∙llyGcouplβαG
X´ “Two’YV“λZmYGw—βnβGεβtβrostructurβGγorG∙quβousGZnTλonG≤∙ttβrλβsUG2022SGX[W]Zc 1

157 sntβrγ∙cβGcε∙llβnδβsG∙nαGoptλmλz∙tλonGstr∙tβδλβsGγorG∙quβousGzλncTλonG≤∙ttβrλβsUG2022SG 1

156 wβcε∙nλc∙llyGsmprovβαGZnTsonGl∙ttβryGm∙tεoαβsGl∙sβαGonGlr∙ncεβαGkr∙mλαGx∙noγλ≤βrsUG2022SGXY_SGYWYcZTYWZWX0

155 ‘βvβ∙lλnδGtεβG‘β∙lGmε∙rδβGm∙rrλβrGλnGkquβousGZλncGl∙ttβrλβsGl∙sβαGonGzolytελopεβnβVw∙nδ∙nβsβG
nλoxλαβGm∙tεoαβUGYYWWYYX 0

Citation Report

94



154 ‘βδul∙tλnδGZλncGxuclβ∙tλonG’λtβsG∙nαGolβctrλcGpλβlαGnλstrλ≤utλonGtoGkcελβvβGrλδεTzβrγorm∙ncβGZλncG
wβt∙lGknoαβGvλ∙G’urγ∙cβG“βxturλnδUGYYW__Z[ 0

153 lλocomp∙tλ≤lβGzλncG≤∙ttβryGwλtεGproδr∙mm∙≤lβGβlβctroTcrosslλnkβαGβlβctrolytβUG 2

152 kGrλδεlyG‘βvβrsλ≤lβGvowTmostGkquβousG’ulγurâ��w∙nδ∙nβsβG‘βαoxGplowGl∙ttβryUG[YcT[Z] 0

151 wonol∙yβrG“ελolGonδλnββrβαGmov∙lβntGsntβrγ∙cβGtow∙rαG’t∙≤lβGZλncGwβt∙lGknoαβUG 1

150 kδTnopλnδGoγγβctGonGwnyYGm∙tεoαβsGγorGplβxλ≤lβG|u∙sλT’olλαT’t∙tβGZλncTsonGl∙ttβrλβsUG2022SGbSGY_a 1

149 p∙cλlβGmonstructλonGoγGtεβGqr∙pεβnβT’upportβαGzorousG•YyZGx∙nocomposλtβGnβrλvβαGγromGtεβG
•Twypjqr∙pεβnβGzrβcursorGwλtεGonε∙ncβαGzβrγorm∙ncβGγorGkquβousGZλncTsonGl∙ttβrλβsUG2022SG]SGX[ccWTX[ccc0

148 “βmpl∙tβTγrββGεyαrotεβrm∙lGsyntεβsλsGoγG˛·TwnyYGελβr∙rcελc∙lGn∙noγlowβrsGwλtεGpot∙ssλumGλonsG
λntβrc∙l∙tλonG∙sGc∙tεoαβsGγorGελδεTpβrγormλnδG∙quβousGzλncGλonG≤∙ttβrλβsUG2022SGXXaWb[ 0

147 ry≤rλαGknλonλcGolβctrolytβsGγorGtεβGrλδεGzβrγorm∙ncβGoγGkquβousGZλncTsonGry≤rλαG’upβrc∙p∙cλtorsUG
2023SGX_SGY[b 0

146 zroδrβssGoγGzεospε∙tβT≤∙sβαGzoly∙nλonGm∙tεoαβsGγorGkquβousG‘βcε∙rδβ∙≤lβGZλncGl∙ttβrλβsUGYYXXa_] 1

145 “εrββTsnTynβGyrδ∙nλcTλnorδ∙nλcGrβtβrostructurβsdGpromG’c∙l∙≤lβGl∙llTmλllλnδG’yntεβsλsGtoG
prββst∙nαλnδGm∙tεoαβsGwλtεGrλδεGkrβ∙lGm∙p∙cλtyGγorGkquβousGZλncTλonGl∙ttβrλβsUG2022SGX[XX[W 1

144 kG’βmλTsolλαGZλncGzowαβrT≤∙sβαG’lurryGknoαβGγorGkαv∙ncβαGkquβousGZλncTλonGl∙ttβrλβsUG 0

143 rλδεTonβrδyG∙nαGvonδTvλvβαGZnâ��wnyYGl∙ttβryGon∙≤lβαG≤yG∙Gryαropεo≤λcTsonTmonαuctλnδG
wβm≤r∙nβUG 0

142 kG’βmλTsolλαGZλncGzowαβrT≤∙sβαG’lurryGknoαβGγorGkαv∙ncβαGkquβousGZλncTλonGl∙ttβrλβsUG 0

141 olβctrocεβmλc∙llyGsnαucβαGnβγβctsGzromotλon∙lGrλδεTzβrγorm∙ncβGlλnαβrTprββGwnyjmmGm∙tεoαβsG
γorGplβxλ≤lβG|u∙sλT’olλαT’t∙tβGZλncTsonGl∙ttβryUG2022SG]SGX]]XWTX]]Xc 2

140 nλrβctGsnkG–rλtλnδGoγGZnGZnG’tructurβsG∙sGrλδεTm∙p∙cλtyGknoαβsGγorG‘βcε∙rδβ∙≤lβGklk∙lλnβGl∙ttβrλβsUGYYWWZYZ 0

139 onδλnββrλnδGpTl∙nαGmβntβrGoγGyxyδβnGloostλnδGrRGsntβrc∙l∙tλonGλn´ ˛·TwnyYGγorGkquβousGZλncGsonG
l∙ttβrλβsUG 0

138 onδλnββrλnδGpTl∙nαGmβntβrGoγGyxyδβnGloostλnδGrRGsntβrc∙l∙tλonGλn´ ˛·TwnyYGγorGkquβousGZλncGsonG
l∙ttβrλβsUG 1

137 ’λmult∙nβousGolucλα∙tλonGoγG’olλαG∙nαG’olutλonGw∙nδ∙nβsβGonvλronmβntsGvλ∙Gwultλpε∙sβGypβr∙nαoG
oxtβnαβαG—Tr∙yGk≤sorptλonGpλnβG’tructurβG’pβctroscopyGλnGkquβousGZnVwnyYGl∙ttβrλβsUG 1
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136 ’βlβctλvλtyGoγGolβctrocεβmλc∙lGsonGsnsβrtλonGλntoGw∙nδ∙nβsβGnλoxλαβGzolymorpεsUG 0

135 “εrββTαλmβnsλon∙lGZnT≤∙sβαG∙lloysGγorGαβnαrλtβTγrββG∙quβousGZnG≤∙ttβryGλnGαu∙lTc∙tλonGβlβctrolytβsUG
2022SGXZSG 1

134 ’t∙≤lλnδGZλncGwβt∙lGknoαβGwλtεGzolyαop∙mλnβG‘βδul∙tλonGtεrouδεGnu∙lGoγγβctsGoγGp∙stGnβsolv∙tλonG
∙nαGsonGmonγλnβmβntUGYYWZ]YZ 1

133 knG∙quβousGm∙δnβsλumTλonG≤∙ttβryGworkλnδG∙tGâ��]W´ ´°mGβn∙≤lβαG≤yGmoαul∙tλnδGβlβctrolytβGstructurβUG
2022SGX[WbW_ 0

132 zrotonGstor∙δβGcεβmλstryGλnG∙quβousGzλncTorδ∙nλcG≤∙ttβrλβsdGkGrβvλβwUG 0

131 kquβousGZλncâ��mε∙lcoδβnGl∙ttβrλβsdGomβrδλnδGmonvβrsλonT“ypβGonβrδyG’tor∙δβG’ystβmsUG2023SGcSG_Y 0

130 ’t∙≤lβGZnGolβctroαβsGon∙≤lβαG≤yG”ltr∙T“ελnGZnGzεospε∙tβGzrotβctλvβGv∙yβrUG 1

129 smprovβαGβlβctrocεβmλc∙lGpβrγorm∙ncβGoγG∙quβousGzλncTλonG≤∙ttβrλβsGwλtεGmoαλγλβαGδl∙ssGγλ≤βrG
sβp∙r∙torG≤yGuβtπβnGll∙ckUG2023SGXZWccX 0

128 ryαroδβlGolβctrolytβGwλtεGrλδεG“olβr∙ncβGtoG∙G–λαβG’pβctrumGoγGprsG∙nαGmomprβssλvβGonβrδyG
’tor∙δβGnβvλcβsGl∙sβαGonGstUGYYWX[[b 0

127 ’upr∙molβcul∙rGonδλnββrλnδGoγGm∙tεoαβGw∙tβrλ∙lsGγorGkquβousGZλncTλonGry≤rλαG’upβrc∙p∙cλtorsdG
xovβlG“ελopεβnβT≤rλαδβαGnonorTkccβptorGspYGm∙r≤onTlλnkβαGzolymβrsUG 0

126 snGsλtuGconstructλonGoγG∙Gst∙≤lβGcomposλtβGsolλαGβlβctrolytβGλntβrpε∙sβGγorGαβnαrλtβTγrββGZnG
≤∙ttβrλβsUG2023SG 0

125 nβnαrλtβTprββGZnGknoαβGon∙≤lβαG≤yGknλonλcG’urγ∙ct∙ntTsnαucβαGrorλzont∙lGqrowtεGγorG
rλδεlyT’t∙≤lβGkquβousGZnTsonGzoucεGmβllsUG 0

124 ‘βcβntG∙αv∙ncβsGλnGm∙nλpul∙tλnδGstr∙tβδyGoγG∙quβousGβlβctrolytβsGγorGZnG∙noαβGst∙≤λlλz∙tλonUG2023SG 0

123 kcελβvλnδG”ltr∙lonδTmyclβGZλncTsonGl∙ttβryGvλ∙G’ynβrδλstλc∙llyGolβctronλcG∙nαG’tructur∙lG‘βδul∙tλonG
oγG∙GwnyGYGx∙nocryst∙lâ��m∙r≤onGry≤rλαGpr∙mβworkUGYYWa]Xa 0

122 kquβousGtr∙nsλtλonTmβt∙lGλonG≤∙ttβrλβsdGw∙tβrλ∙lsG∙nαGβlβctrocεβmλstryUG2023SGXWWWca 0

121 –β∙r∙≤lβG∙nαG–∙sε∙≤lβGwnyYâ��ZnGl∙ttβryGz∙ck∙δβαG≤yG•∙cuumG’β∙lλnδUG2023SGXZSGY_] 0

120 ”nr∙vβlλnδGtεβGsntβrpε∙sλ∙lGmεβmλstryGγorGrλδεlyG‘βvβrsλ≤lβGkquβousGZnGsonGl∙ttβrλβsUG 0

119 sssuβsG∙nαGstr∙tβδλβsGoγGc∙tεoαβGm∙tβrλ∙lsGγorGmλlαG∙quβousGst∙tλcGzλncTλonG≤∙ttβrλβsUG2023SG 0
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118 ”nr∙vβlλnδGελδεTpβrγorm∙ncβGoxyδβnTαβγλcλβntG∙morpεousGm∙nδ∙nβsβGoxλαβG∙sGtεβGc∙tεoαβGγorG
∙αv∙ncβαGzλncGλonG≤∙ttβrλβsUG 0

117 kctλv∙tλnδGzλncTλonGstor∙δβGλnGw—βnβGtεrouδεGwn[RGlo∙αλnδGonGsurγ∙cβGtβrmλn∙tλonsUG 0

116 “unλnδGnλscε∙rδβGlβε∙vλorGoγGroll∙nαλtβG˛–TwnyYGλnGryαr∙tβαGZλncGsonGl∙ttβryG≤yG“r∙nsλtλonGwβt∙lG
’u≤stλtutλonUG 0

115 kGnovβlGZnG≤∙ctβrλ∙lGcβllulosβGnβtworkG∙sGc∙tεoαλcGsc∙γγolαG∙nαGεyαroδβlGβlβctrolytβGγorGzλncTλonG
≤∙ttβrλβsUG2023SG]]aSGYZY]]Z 0

114 snsλδεtsGonGr∙tλon∙lGαβsλδnG∙nαGβnβrδyGstor∙δβGmβcε∙nλsmGoγGwnT≤∙sβαGc∙tεoαβGm∙tβrλ∙lsGtow∙rαsG
ελδεGpβrγorm∙ncβG∙quβousGzλncTλonG≤∙ttβrλβsUG2023SG[acSGYX]WWc 0

113 woTzrβTsntβrc∙l∙tβαGwnyYGm∙tεoαβGwλtεGrλδεlyG’t∙≤lβGv∙yβrβαG’tructurβG∙nαGoxp∙nαβαGsntβrl∙yβrG
’p∙cλnδGγorGkquβousGZnTsonGl∙ttβrλβsUG2023SGX]SGb]cTb_c 1

112 kGmov∙lβntGyrδ∙nλcGpr∙mβworkG∙sG∙GvonδTlλγβG∙nαGrλδεT‘∙tβGknoαβG’uλt∙≤lβGγorGlotεGkquβousG
kcλαλcG∙nαGklk∙lλnβGl∙ttβrλβsUG 0

111 ‘∙tλon∙lGnβsλδnGoγGplβxλ≤lβGZnTl∙sβαGl∙ttβrλβsGγorG–β∙r∙≤lβGolβctronλcGnβvλcβsUG 0

110 rowGk≤outG•∙n∙αλumTl∙sβαGmompounαsG∙sGm∙tεoαβGw∙tβrλ∙lsGγorGkquβousGZλncGsonGl∙ttβrλβsiUGYYW_cWa 0

109 •∙lλαGαβsλδnG∙nαGβv∙lu∙tλonGoγGc∙tεoαβG∙nαG∙noαβGm∙tβrλ∙lsGoγG∙quβousGzλncGλonG≤∙ttβrλβsGwλtεG
ελδεTr∙tβGc∙p∙≤λlλtyG∙nαGcyclβGst∙≤λlλtyUG 0

108 sntβδr∙tβαG”nλγormlyGwλcroporousGmG[GxVwultλT–∙llβαGm∙r≤onGx∙notu≤βsGmomposλtβG“ow∙rαG
”ltr∙T’t∙≤lβG∙nαG”ltr∙lowT“βmpβr∙turβGzrotonGl∙ttβrλβsUGYYWa[ba 0

107 ”ltr∙ελδεT‘∙tβGZnG’trλppλnδG∙nαGzl∙tλnδG≤yGm∙p∙cλtλvβGmε∙rδβGm∙rrλβrsGonrλcεmβntGloostλnδG
ZnTl∙sβαGonβrδyG’tor∙δβUGYYWZX_] 0

106 wλnλT‘βvλβwGonGtεβG‘βδul∙tλonGoγGolβctrolytβG’olv∙tλonG’tructurβGγorGkquβousGZλncGsonGl∙ttβrλβsUG
2023SGcSGaZ 0

105 “ow∙rαsGstor∙≤lβG∙nαGαur∙≤lβGZnTwnyYG≤∙ttβrλβsGwλtεGεyαrousGtβtr∙δlymβGβlβctrolytβUG2023SG 0

104 lλTwypGwoαul∙tλnδGwnyGYGnβposλtλonGon∙≤lβsG”ltr∙T’t∙≤lβGm∙tεoαβTprββGkquβousGZλncTsonG
l∙ttβrλβsUGYYWbYZZ 0

103 smprovλnδGst∙≤λlλtyG∙nαGrβvβrsλ≤λlλtyGoγGm∙nδ∙nβsβGαλoxλαβGc∙tεoαβGm∙tβrλ∙lsGvλ∙GnλtroδβnG∙nαG
sulγurGαopλnδGγorG∙quβousGzλncGλonG≤∙ttβrλβsUG2023SGc[ZSGX_cW_b 0

102 krtλγλcλ∙lGpεospε∙tβGsolλαGβlβctrolytβGλntβrpε∙sβGβn∙≤lβsGst∙≤lβGwnyYGc∙tεoαβGγorGzλncGλonG
≤∙ttβrλβsUG2023SGXWX]Y[ 0

101 kαv∙ncβsG∙nαG’tr∙tβδλβsGoγGolβctrolytβG‘βδul∙tλonGλnGZnTλonGl∙ttβrλβsUG 0
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100 nβsλδnG’tr∙tβδλβsGtow∙rαGrλδεTzβrγorm∙ncβGZnGwβt∙lGknoαβUGYYWX]aY 0

99 wnyYGβlβctroαβposλtλonG∙tGtεβGposλtλvβGβlβctroαβGoγGzλncTλonG∙quβousG≤∙ttβryGcont∙λnλnδGZnYRG∙nαG
wnYRGc∙tλonsUG 0

98 zrotocolGλnGov∙lu∙tλnδGm∙p∙cλtyGoγGZnâ��wnGkquβousGl∙ttβrλβsdGkGmluβGoγGprUG 0

97 kGsm∙llGλnorδ∙nλcTorδ∙nλcGm∙tβrλ∙lG≤∙sβαGonG∙ntεr∙quλnonβTαβcor∙tβαGcyclopεospε∙zβnβG∙sG
c∙tεoαβGγorG∙quβousGβlβctrolytβGzλncTλonG≤∙ttβrλβsUG2023SGZZSGXWXYbW 0

96 monstructλonGoγG∙nGkrtλγλcλ∙lGsntβrγ∙cλ∙lGv∙yβrGwλtεGzorousG’tructurβGtow∙rαG’t∙≤lβGZλncTwβt∙lG
knoαβsUG 0

95 kGεyαroδβlGβlβctrolytβGwλtεGultr∙ελδεGλonλcGconαuctλvλtyG∙nαGtr∙nsγβrβncβGnum≤βrG≤βnβγλtGγromG
ZnYRGâ��ελδεw∙ysâ��GγorGαβnαrλtβTγrββGZnTwnyYG≤∙ttβryUG2023SG[_ZSGX[Y]Z] 0

94 “∙λlorλnδGporousGtεrββTαλmβnsλon∙lGOmoSwnPOmoSwnPYy[VzzyG∙rcελtβcturβGtow∙rαsG
ελδεTpβrγorm∙ncβGc∙tεoαβGγorG∙quβousGzλncTλonG≤∙ttβrλβsUG2023SG[_]SGX[Ybca 0

93 ’λnδlβGcryst∙llλnβGx∙YVZxλXVZwnYVZyYGmλcroroαsG∙sG∙GελδεTpβrγorm∙ncβGc∙tεoαβGγorG∙quβousG
zλncTλonG≤∙ttβrλβsUG2023SGZ[XSGXZ[Y_Y 0

92 onε∙ncβαGβlβctrocεβmλc∙lGpβrγorm∙ncβGoγGwnyYG≤yGελδεGoxλα∙tλonGst∙tβGv∙n∙αλumO•PGαopλnδUG2023
SGc[_SGX_cZb_ 0

91 kGγ∙cλlβGγλnδβrâ��p∙λntGpεysλc∙lGmoαλγλc∙tλonGγorG≤λl∙tβr∙lGβlβctroαβVβlβctrolytβGλntβrγ∙cβGtow∙rαsG∙G
st∙≤lβG∙quβousGZnG≤∙ttβryUG2023SGbXSGXWXTXWc 0

90 kGtεrββTαλmβnsλon∙lGzλncopελlλcGn∙noTcoppβrGεostGβn∙≤lβsGαβnαrλtβTγrββG∙nαG∙noαβTγrββGZnG
≤∙ttβrλβsUG2023SGZ[SGXWXYb[ 0

89 wλcroγluλαλcTorλβntβαG∙ssβm≤lyGoγGwnZy[jmVqppGc∙tεoαβGwλtεGmultλsc∙lβGsynβrδλstλcGstructurβGγorG
ελδεTpβrγorm∙ncβG∙quβousGzλncTλonG≤∙ttβrλβsUG2023SGYWbSGY[aTY][ 0

88 rλδεlyGγlβxλ≤lβG∙nαGcomprβssλ≤lβGzλncTλonG≤∙ttβrλβsGwλtεGsupβr≤Gβlβctrocεβmλc∙lGpβrγorm∙ncβG
βn∙≤lβαG≤yG∙Gαu∙lGstructur∙lGrβδul∙tλonGstr∙tβδyUG2023SG]_SG[abT[bb 0

87 •olt∙δβGλnαucβαGl∙ttλcβGcontr∙ctλonGβn∙≤lλnδGsupβrλorGcyclλnδGst∙≤λlλtyGoγGwnyYGc∙tεoαβGλnG∙quβousG
zλncG≤∙ttβrλβsUG2023SG]_SG]Y[T]ZX 0

86 olβctrolytβsGγorGl∙ttβrλβsUG2022SGXTY[ 0

85 sntβrγ∙cλ∙lGsyntεβsλsGoγGstronδlyTcouplβαG˛·TwnyYVw—βnβGεβtβron∙nosεββtsGγorGst∙≤lβGzλncGλonG
≤∙ttβrλβsGwλtεGZnYRTβxclusλvβGstor∙δβGmβcε∙nλsmUG2023SG[]cSGX[X__Y 0

84 kGp∙tεGγorw∙rαGγorGtεβGtr∙nsl∙tλon∙lGαβvβlopmβntGoγG∙quβousGzλncTλonG≤∙ttβrλβsUG2023SGaSGY[[TY]W 0

83 olβctrolytβsGλnGyrδ∙nλcGl∙ttβrλβsUG2023SGXYZSGXaXYTXaaZ 0
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82 sntβrl∙yβrGkδRG∙nαGsnG’λtuGkδGwβt∙lGz∙rtλclβsG’ynβrδλstλc∙llyG’trβnδtεβnλnδGwnyYGm∙tεoαβG
zβrγorm∙ncβGγorGkquβousGZλncTsonGl∙ttβrλβsUG2023SG_SGX[_aTX[a[ 0

81 nyn∙mλc∙llyGsntβrγ∙cλ∙lGprTluγγβrλnδGoγγβctGon∙≤lβαG≤yGxGTwβtεylλmλα∙zolβGwolβculβsG∙sG
’pont∙nβousGzrotonGzumpsGtow∙rαGrλδεlyG‘βvβrsλ≤lβGZλncTwβt∙lGknoαβsUGYYWb_ZW 0

80 ZnGδlut∙r∙tβGprotβctλvβGl∙yβrsGλnGsλtuGγormGonGZnG∙noαβsGγorGZnGrβαoxGγlowG≤∙ttβrλβsUG2023SG]aSGXc]TYW[ 0

79 rλδεTzβrγorm∙ncβGkquβousGZλncTsonGl∙ttβrλβsGon∙≤lβαG≤yG’upβrl∙ttλcβGsntβrc∙l∙tλonGZnZ•YyaTmG
m∙tεoαβsUG2023SG_SGY[_YTY[aW 0

78 xTαopβαG˛·TwnyYGco∙tβαGxTαopβαGc∙r≤onGclotεG∙sGst∙≤lβGc∙tεoαβGγorG∙quβousGzλncTλonG≤∙ttβrλβsUG
2023SGXbSGXTb 0

77 kααλtλonGoγGnλox∙nβGλnGolβctrolytβGzromotβsGOWWYPT“βxturβαGZλncGqrowtεG∙nαG’upprβssβαG’λαβG
‘β∙ctλonsGλnGZλncTsonGl∙ttβrλβsUG2023SGXaSGZa_]TZaa] 1

76 ost∙≤lλsελnδGcoppβrTzλncG∙lloyλnδGstr∙tβδyGvλ∙G∙ctλvβGscrββnGpl∙sm∙Gtow∙rαGst∙≤λlλzβαGzλncGmβt∙lG
∙noαβUG 0

75 sntβrc∙l∙tλonGzsβuαoc∙p∙cλt∙ncβGoγGm∙tλonToxcε∙nδβαGwoly≤αβnumTl∙sβαGzolyoxomβt∙l∙tβGγorGtεβG
p∙stG∙nαG’t∙≤lβGZλncTsonG’tor∙δβUG 0

74 xβwGλnsλδεtsGonGO•XWyYbP_â��T≤∙sβαGβlβctroαβGm∙tβrλ∙lsGγorGβnβrδyGstor∙δβdG∙G≤rλβγGrβvλβwUG2023SG[YSGX[ZXTX[[] 0

73 olβctroαβposλtλonGoγGpolypyrrolβGγorGελδεTpβrγorm∙ncβGzλncGλonG≤∙ttβryUG 0

72 on∙≤lλnδGynTnβm∙nαGmonγorm∙lGZnTsonGl∙ttβrλβsGonGxonTnβvβlop∙≤lβG’urγ∙cβsUGYYXX]ca 0

71 yrδ∙nλcGryαronλumTsonGl∙ttβryGwλtεG”ltr∙lonδGvλγβUG2023SGbSGXZcWTXZc_ 0

70 ’ust∙λnβαTmompβns∙tβαGsntβrγ∙cλ∙lGZλncopελlλcG’λtβsGtoGkssλstGrλδεTm∙p∙cλtyGkquβousGZnGwβt∙lG
l∙ttβrλβsUG2023SGYZSGXXZ]TXX[Z 0

69 nβsλδnλnδGλntβrstλtλ∙lG≤oronTαopβαGtunnβlTtypβGv∙n∙αλumGαλoxλαβGc∙tεoαβGγorGβnε∙ncλnδGzλncGλonG
stor∙δβGc∙p∙≤λlλtyUG 0

68 nβcouplλnδSGqu∙ntλγyλnδSG∙nαGrβstorλnδG∙δλnδTλnαucβαGZnT∙noαβGlossβsGλnGrβcε∙rδβ∙≤lβG∙quβousGzλncG
≤∙ttβrλβsUG2023SGaSGZ__TZac 0

67 kquβousG∙λrGc∙tεoαβsG∙nαGc∙t∙lystsGγorGmβt∙lâ��∙λrG≤∙ttβrλβsUG2023SGZbSGXWXY[_ 0

66 YnGwβsoporousGZλncopελlλcG’λβvβGγorGrλδεT‘∙tβG’ulγurTl∙sβαGkquβousGZλncGl∙ttβrλβsUG2023SGX[]SG]Zb[T]ZcY 0

65 snsλδεtsGλntoGtεβGoxyδβnGv∙c∙ncλβsGλnGtr∙nsλtλonGmβt∙lGoxλαβsGγorG∙quβousGZλncTsonG≤∙ttβrλβsUG2023SG
[_XSGX[YWZZ 0
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64 kGrβtβro∙nλonλcGZλncGsonGmonαuctorGγorGnβnαrλtβTprββGZnGwβt∙lGknoαβsUGYZWWXc] 0

63 kmorpεousGuTlusβrλtβGwλcrospεβrβsGγorGrλδεTzβrγorm∙ncβGkquβousGZnTsonGl∙ttβrλβsG∙nαGry≤rλαG
’upβrc∙p∙cλtorsUGYYWaZYc 0

62 sonG’βlβctλvβG∙nαG–∙tβrG‘βsλst∙ntGmβllulosβGx∙noγλ≤βrVw—βnβGwβm≤r∙nβGon∙≤lβαGmyclλnδGZnG
knoαβG∙tGrλδεGmurrβntsUG2023SGXZSG 1

61 kG’t∙tλcG“λnâ��w∙nδ∙nβsβGl∙ttβryGwλtεGZWWWWTmyclβGvλγβsp∙nGl∙sβαGonG’t∙≤λlλzβαGwnZRVwnYRG‘βαoxG
mεβmλstryUG2023SGXaSG]WbZT]Wc[ 0

60 |u∙sλT’olλαGolβctrolytβGsntβrpε∙sβGloostλnδGmε∙rδβG∙nαGw∙ssG“r∙nsγβrGγorGnβnαrλtβTprββGZλncG
l∙ttβryUG2023SGX]SG 0

59 ‘∙tλon∙lGnβsλδnGoγGv∙yβrβαGwnyGYGjqr∙pεβnβGwλtεGrλβr∙rcελc∙lG’tructurβGγorGplβxλ≤lβG
|u∙sλsolλαT’t∙tβGkquβousGZλncTsonGl∙ttβryGvλ∙Gv∙sβrGkctλv∙tλonUGYYWX[ZW 0

58 ’olλαTkαsor≤βαGzolymβrTolβctrolytβGsntβrpε∙sβsGγorG’t∙≤λlλzλnδGwβt∙lGknoαβsGλnGkquβousGZnG∙nαG
xonTkquβousGvλGl∙ttβrλβsUG2023SGXZ]SG 0

57 ’olλαTkαsor≤βαGzolymβrTolβctrolytβGsntβrpε∙sβsGγorG’t∙≤λlλzλnδGwβt∙lGknoαβsGλnGkquβousGZnG∙nαG
xonTkquβousGvλGl∙ttβrλβsUG2023SG_YSG 0

56 ‘βvβrsλ≤lβGZnGwβt∙lGknoαβsGon∙≤lβαG≤yG“r∙cβGkmountsGoγG”nαβrpotβntλ∙lGnβposλtλonGsnλtλ∙torsUG
2023SGXZ]SG 0

55 ‘βvβrsλ≤lβGZnGwβt∙lGknoαβsGon∙≤lβαG≤yG“r∙cβGkmountsGoγG”nαβrpotβntλ∙lGnβposλtλonGsnλtλ∙torsUG
2023SG_YSG 0

54 ’upβrc∙p∙cλtorsGl∙sβαGonG‘βsvβr∙trolV‘βαucβαGqr∙pεβnβGyxλαβGmomposλtβsUG2023SG_SG[X_YT[X_c 0

53 sntβδr∙tλnδGmoly≤αβnumGλntoGzλncGv∙n∙α∙tβGβn∙≤lβsGZnZ•YwoybG∙sG∙GελδεTc∙p∙cλtyGZnTsupplλβαG
c∙tεoαβGγorGZnTmβt∙lGγrββG∙quβousG≤∙ttβrλβsUG2023SGX]SG_aYYT_aZX 0

52 kGαλluβntGprotβctλvβGorδ∙nλcG∙ααλtλvβGβlβctrolytβGoγGεyαropελlλcGεypβr≤r∙ncεβαGpolyβstβrGγorG
lonδTlλγβGrβvβrsλ≤lβG∙quβousGzλncGm∙nδ∙nβsβGoxλαβG≤∙ttβrλβsUG2023SGXaSG 0

51 zroδrβssG∙nαGpβrspβctλvβGonGmultλTαλmβnsλon∙lGstructurβαGc∙r≤onGn∙nom∙tβrλ∙lsGγorGc∙tεoαβsGλnG
∙quβousGzλncT≤∙sβαGβnβrδyGstor∙δβUG2023SGXXSG[bXT]X_ 0

50 ’olλαGsntβrε∙loδβnGmompounαsGwλtεGoγγβctλvβGlrGWGpλxλnδGγorG’t∙≤lβGrλδεTβnβrδyGZλncGl∙ttβrλβsUG 0

49 kpplλc∙tλonGoγGlλom∙ssGw∙tβrλ∙lsGλnGZλncTsonGl∙ttβrλβsUG2023SGYbSGY[Z_ 0

48 zot∙ssλumGprβTλntβrc∙l∙tβαGm∙nδ∙nβsβGαλoxλαβGn∙noγl∙kβsGγorGελδεTpβrγorm∙ncβG∙quβousGzλncGλonG
≤∙ttβrλβsUG2023SG]bSG[b]ZT[b_[ 0

47 ’olλαGsntβrε∙loδβnGmompounαsGwλtεGoγγβctλvβGlrGWGpλxλnδGγorG’t∙≤lβGrλδεTβnβrδyGZλncGl∙ttβrλβsUG 0
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46 rλδεGsntβrsp∙cβTv∙yβrGw∙nδ∙nβsβG’βlβnλαβGx∙noroαsG∙sG∙GrλδεTzβrγorm∙ncβGm∙tεoαβGγorGkquβousG
ZλncTsonGl∙ttβrλβsUG2023SG_SGZYY]TZYZ] 0

45 w∙tβrλ∙lsG∙nαGstructur∙lGαβsλδnGγorGprβγβr∙≤lβGZnGαβposλtλonG≤βε∙vλorGtow∙rα´ st∙≤lβGZnG∙noαβsUG 0

44 olβctroαβVβlβctrolytβGλntβrγ∙cλ∙lGβnδλnββrλnδGγorG∙quβousGZnTλonG≤∙ttβrλβsUG2023SGYSGXb_TYXY 0

43 ’ynβrδλstλcGβγγβctGoγGsm∙llTsλzβGwnyYGn∙noαotsG∙nαGconαuctλvβGrβαucβαGδr∙pεβnβGoxλαβG≤oostλnδG
c∙tεoαβGm∙tβrλ∙lsGγorGελδεTpβrγorm∙ncβG∙quβousGzλncT≤∙sβαGβnβrδyGstor∙δβUG2023SG]__SGYZYcX] 0

42 uλnβtλcsTnrλvβnGwnyYGx∙noγlowβrsG’upportβαG≤yGsntβrconnβctβαGzorousGrollowGm∙r≤onG’pεβrβsG
γorGZλncTsonGl∙ttβrλβsUG 0

41 ‘βcβntG∙αv∙ncβsG∙nαGcε∙llβnδβsGoγGco≤∙ltT≤∙sβαGm∙tβrλ∙lsG∙sG∙λrGc∙tεoαβsGλnGrβcε∙rδβ∙≤lβGZnâ��∙λrG
≤∙ttβrλβsUG2023SG]SGXWWbc_ 0

40 nop∙mλnβTλntβrc∙l∙tβαGv∙n∙α∙tβGεollowGmλcrotu≤βG∙rr∙ysGwλtεG’TαopλnδGγorGελδεTpβrγorm∙ncβG
zλncTλonG≤∙ttβrλβsdGαλsorαβrVαβγβctTλnαucβαGclustβrsG∙nαG∙Grβvβrsλ≤lβGpε∙sβGtr∙nsλtλonUG2023SGX]SG_YaZT_Yb[ 0

39 oγγλcλβntG’c∙l∙≤lβGryαrotεβrm∙lG’yntεβsλsGoγGwnyYGwλtεGmontrollβαGzolymorpεsG∙nαGworpεoloδλβsG
γorGonε∙ncβαGl∙ttβryGm∙tεoαβsUG2023SGbSGXa[[TXa]X 0

38 •∙n∙αλumGyxλαβTl∙sβαGm∙tεoαβGw∙tβrλ∙lsGγorGkquβousGZλncTsonGl∙ttβrλβsdGonβrδyG’tor∙δβG
wβcε∙nλsmG∙nαGnβsλδnG’tr∙tβδyUG2023SGXXSGXXb 0

37 ’olutβTsolvβntGαu∙lGβnδλnββrλnδGtow∙rαGvβrs∙tλlβGβlβctrolytβGγorGελδεTvolt∙δβG∙quβousGzλncT≤∙sβαG
βnβrδyGstor∙δβGαβvλcβsUG2023SG 0

36 onε∙ncβαGrRG’tor∙δβGoγG∙GwnyYGm∙tεoαβGvλ∙G∙GwnyYGx∙nol∙yβrGsntβrpε∙sβG“r∙nsγormβαGγromG
w∙nδ∙nβsβGzεospε∙tβUG2023SGXaSG]_WWT]_Wb 1

35 ’ust∙λn∙≤lβGελδεTβnβrδyG∙quβousGzλncâ��m∙nδ∙nβsβGαλoxλαβG≤∙ttβrλβsGβn∙≤lβαG≤yGstrβssTδovβrnβαG
mβt∙lGβlβctroαβposλtλonG∙nαGγ∙stGzλncGαλγγusλvλtyUG 0

34 oγγλcλβntGβlβctrocεβmλc∙lGpβrγorm∙ncβGoγGwnyYGn∙nowλrβsGλntβrknλttβαGv∙n∙αλumGoxλαβG
λntβrc∙l∙tβαGn∙noporousGc∙r≤onGnβtworkG∙sGc∙tεoαβGγorG∙quβousGzλncGλonG≤∙ttβryUG2023SG 0

33 ‘βvβ∙lλnδGtεβGmompβtλtλvβGsntβrc∙l∙tλonG≤βtwββnGx∙GRG∙nαGrGRGλntoGx∙GWU[[GwnyGYGλnGkquβousG
’oαλumGsonGl∙ttβrλβsUGYYW[[XZ 0

32 ZnGwλcro≤∙ttβrλβsGoxplorβG–∙ysGγorGsntβδr∙tλonsGλnGsntβllλδβntG’ystβmsUGYZWWYZW 0

31 pλrstTprλncλplβsG∙n∙lysλsGoγGβlβctrocεβmλc∙lGεyαroδβnGstor∙δβG≤βε∙vλorGγorGεyαroδβn∙tβαG
∙morpεousGsλlλconGtελnGγλlmGλnGελδεTc∙p∙cλtyGprotonG≤∙ttβryUG2023SG 0

30 wβt∙lTyrδ∙nλcGpr∙mβworkTl∙sβαGw∙tβrλ∙lsGλnGkquβousGZλncTsonGl∙ttβrλβsUG2023SGY[SG_W[X 0

29 p∙cλnδGtεβGc∙p∙cλtyGγ∙αλnδGoγGv∙n∙αλumT≤∙sβαGzλncTλonG≤∙ttβrλβsUG2023SG 0
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28 ’λlλc∙T≤∙sβαGβlβctrolytβGrβδul∙tλonGγorGst∙≤lβG∙quβousGzλncTm∙nδ∙nβsβG≤∙ttβrλβsUG2023SGZWSG[Z[T[[Y 0

27 lλmβt∙llλcGwnwoy[Gn∙nostructurβsGonGc∙r≤onGγλ≤βrsG∙sGγlβxλ≤lβGc∙tεoαβGγorGελδεGpβrγorm∙ncβG
zλncTλonG≤∙ttβrλβsUG2023SG_[XSGcbXTcbc 0

26 wβt∙lTprββGynTmελpGl∙ttβryâ��’upβrc∙p∙cλtorGry≤rλαG’ystβmGl∙sβαGonG‘∙tλon∙llyGnβsλδnβαGrλδεlyG
monαuctλnδGv∙sβrTsrr∙αλ∙tβαGqr∙pεβnβTl∙sβαGolβctroαβsUG2023SGXXSG][]XT][_X 0

25 wnyYjmoZy[GεβtβrostructurβGcomposλtβG∙sGελδεTpβrγorm∙ncβGc∙tεoαβGm∙tβrλ∙lGγorGrβcε∙rδβ∙≤lβG
∙quβousGzλncTλonG≤∙ttβryUG2023SGYcSGXcXZTXcYX 0

24 wλtλδ∙tλnδGtεβGλntβrγ∙cλ∙lGconcβntr∙tλonGδr∙αλβntG≤yGnβδ∙tλvβlyGcε∙rδβαGqu∙ntumGαotsGtow∙rαG
αβnαrλtβTγrββGZnG∙noαβsUG2023SG]bSGYX]TYYX 0

23 onl∙rδβαGsntβrl∙yβrG’p∙cλnδGoγGw∙rλδolαT’ε∙pβαGX“Two’YGwλtεG’ulγurG•∙c∙ncλβsGvλ∙G
yxyδβnTkssλstβαGzεospεorusGom≤βααλnδGγorG‘βcε∙rδβ∙≤lβGZλncTsonGl∙ttβrλβsUG2023SGXZSGXXb] 0

22 ‘βconcλlλnδGw∙ssGvo∙αλnδG∙nαGqr∙vλmβtrλcGzβrγorm∙ncβGoγGwnyGYGm∙tεoαβsG≤yGZnTzrλntβαGm∙r≤onG
’tructurβsGγorGZλncTsonGl∙ttβrλβsUG 0

21 nλmλnλsελnδG’p∙cβTmε∙rδβGv∙yβrGoγγβctGoγGZλncGknoαβsG≤yG∙nGknλonTsmmo≤λlλzβαGolβctrolytβG
wβm≤r∙nβUG2023SGbSGXc]cTXc_b 0

20 punctλon∙lGδroupGαλγγβrβntλ∙tλonGoγGλsomβrλcGsolvβntsGβn∙≤lβsGαλstλnctGzλncG∙noαβGcεβmλstryUG2023SGXTXX 0

19 “εβGyrλδλnGoγGm∙p∙cλtyGnβδr∙α∙tλonG∙nαG‘βδul∙tλonG’tr∙tβδyGλnGkquβousGZnTwnyYGl∙ttβryGwλtεG
w∙nδ∙nβsβGkcβt∙tβUG2023SGXaWSGWZW][] 0

18 “εβG“–εGcε∙llβnδβdGxβxtGδβnβr∙tλonG≤∙ttβrλβsGγorGβnβrδyGstor∙δβG∙nαGβlβctrλcGvβελclβsUG2023SGXSGXWWWX] 0

17 snâ��sλtuGc∙tλonâ��λnsβrtβαGwnyYGwλtεGsβlβctλvβG∙ccβlβr∙tβαGλntβrc∙l∙tλonGoγGλnαλvλαu∙lGrRGorGZnYRGλonsG
λnG∙quβousGzλncGλonG≤∙ttβrλβsUG2023SGbYSGbbTXWY 0

16 ’tructur∙lG“r∙nsγorm∙tλonG≤yGmryst∙lGonδλnββrλnδGonαowsGkquβousGZλncTsonGl∙ttβrλβsGwλtεG
”ltr∙TlonδGmycl∙≤λlλtyUG 0

15 mε∙llβnδβsG∙nαG’tr∙tβδλβsGλnGtεβGnβvβlopmβntGoγGZλncTsonGl∙ttβrλβsUG 0

14 woαul∙tλnδGtεβGzrotonTmonαuctλnδGv∙nβsGλnG’pλnβlGZnwnGYGyG[GtεrouδεGyγγT’toλcελomβtryUG 0

13 krom∙tλcG∙ααλtλvβsGwλtεGαβsλδnβαGγunctλonsG∙mβlλor∙tλnδGcεβmoTmβcε∙nλc∙lGrβlλ∙≤λlλtyGγorGzλncTλonG
≤∙ttβrλβsUG2023SG]cSGXWYa_c 0

12 nβvβlopλnδGm∙tεoαβGw∙tβrλ∙lsGγorGkquβousGZλncGsonGl∙ttβrλβsdGmε∙llβnδβsG∙nαGzr∙ctλc∙lGzrospβctsUG 0

11 snGsλtuGsyntεβsλsGoγGlλZRTαopβαG˛·TwnyYGc∙tεoαβGtoGβnε∙ncβGtεβGcyclβGst∙≤λlλtyGγorG∙quβousGzλncTλonG
≤∙ttβrλβsUG 0
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10 knGkrtλγλcλ∙lGwn–y[Gm∙tεoαβGolβctrolytβGsntβrpε∙sβGon∙≤lλnδGonε∙ncβαGolβctrocεβmλc∙lG
zβrγorm∙ncβGoγG˛·TwnyYGm∙tεoαβGγorGkquβousGZλncGsonGl∙ttβryUG2023SGX_SGZYYb 0

9 ‘βcβntG∙αv∙ncβsGλnGλntβrγ∙cλ∙lGmoαλγλc∙tλonGoγGzλncG∙noαβGγorG∙quβousGrβcε∙rδβ∙≤lβGzλncGλonG
≤∙ttβrλβsUG2023SG 0

8 ”nαβrst∙nαλnδGoγGtεβGcε∙rδβGstor∙δβGmβcε∙nλsmGoγGwnyYT≤∙sβαG∙quβousGzλncTλonG≤∙ttβrλβsdG
‘β∙ctλonGprocβssβsG∙nαGrβδul∙tλonGstr∙tβδλβsUG2023SG 0

7 prββst∙nαλnδGmoXUYcxλXUaXy[Gx∙nowλrβGkrr∙yGm∙tεoαβsGwλtεG”ltr∙lonδGmyclβGvλγβGγorG‘βcε∙rδβ∙≤lβG
ry≤rλαGZλncGl∙ttβrλβsUG 0

6 •YyZjmGwλcrospεβrβsG∙sGtεβGrλδεTzβrγorm∙ncβGm∙tεoαβGw∙tβrλ∙lsGγorGkαv∙ncβαGkquβousGZλncTsonG
’tor∙δβUG 0

5 kmλnoTpunctλon∙lλzβαGm∙r≤onGx∙notu≤βsG’tλmul∙tλnδG˛‡TwnyYG“oGkcελβvβGrλδεTzβrγorm∙ncβG
ZλncTsonGl∙ttβrλβsUG2023SGX[Y[_X 0

4 ’βlγTkα∙ptλnδG∙nαG’βlγTrβ∙lλnδGryαroδβlGsntβrγ∙cβGwλtεGp∙stGZnGYRG“r∙nsportGuλnβtλcsGγorGrλδεlyG
‘βvβrsλ≤lβGZnGknoαβsUG 0

3 “ow∙rαsGελδεTpβrγorm∙ncβG∙quβousGZnâ��wnyYG≤∙ttβrλβsdGporm∙tλonGmβcε∙nλsmG∙nαG∙llβvλ∙tλonG
str∙tβδλβsGoγGλrrβvβrsλ≤lβGλnβrtGpε∙sβsUG2023SGY_WSGXXWaaW 0

2 olucλα∙tλnδG∙Gαλssolutλonâ��αβposλtλonGrβ∙ctλonGmβcε∙nλsmG≤yGmultλmoα∙lGsyncεrotronG—Tr∙yG
cε∙r∙ctβrλz∙tλonGλnG∙quβousGZnVwnyYG≤∙ttβrλβsUG 0

1 kGwultλγunctλon∙lGyrδ∙nλcGolβctrolytβGkααλtλvβGγorGkquβousGZλncGsonGl∙ttβrλβsGl∙sβαGonGzoly∙nλlλnβG
m∙tεoαβUG 0
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