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87 k₃r₄onEnitriαβEphotoc₃t₃lystsEπorEw₃tβrEtrβ₃tmβntE₃nαEpuriπic₃tionSE2022QEVX]RV]Y

86 xiβzoβlβctricEqnαucβαEzβvβrs₃lExhotoc₃t₃lyticExβrπorm₃ncβsEπorEk₃r₄onEvitriαβEwithEliππβrβntE
{tructurβsSE 0

85 {ol₃rEβnβrχyEh₃rvβstinχEwithEc₃r₄onEnitriαβsSE2022QE_VRVU]

84 xroliπicEintβrc₃l₃tionEoπE’wWEMlNTpolypyrrolβTχRkXvYE₃sE₃nEβnβrχyEstorinχEβlβctroαβEwithE
rβm₃rk₃₄lβEc₃p₃cit₃ncβSE 0

83 —rwWE{upportβαEonEor₃phiticEk₃r₄onEvitriαβEj₃sβαEonEuβt₃lâ��vitroχβnEqntβr₃ctionEπorEmnh₃ncβαE
k₃t₃lyticEkyclo₃ααitionEoπEkwWEtoEkyclicEk₃r₄on₃tβsSE 1

82 lonorR₃ccβptorE₃nchorinχEn₃no₃rchitβctonicsEinEpolymβricEc₃r₄onEnitriαβEπorEr₃piαEch₃rχβEtr₃nsπβrE
₃nαEβnh₃ncβαEvisi₄lβRliχhtEphotoc₃t₃lyticEhyαroχβnEβvolutionErβ₃ctionSE2022QEVa]QEX]_RX__

81 vovβlEvisi₄lβEliχhtEαrivβnEcryst₃llinβEc₃r₄onEnitriαβRtunχstβnEoxiαβEcompositβsEπorE
photoαβχr₃α₃tionEoπEphβnolSE2022QEVW_QEVUaWY[ 0

80 konstructinχEviYTnβhnβXwYRχRkXvYEn₃nocompositβsEπorEhiχhlyEβππiciβntEαβχr₃α₃tionEoπEc₃r₄onE
tβtr₃chloriαβEπromE₃quβousEsolutionSE2022QEVX[V[a

79 {m₃rtE₃pp₃rβlEusinχEn₃noEχr₃phiticEc₃r₄onEnitriαβTx’iEinE₃EcottonEclothEπorEmilit₃ryE₃pplic₃tionSE
2022QEβVUXYZ 1

78 Ultr₃π₃stEmlβctronE}r₃nsπβrEπromEkryst₃llinβEχRkXvYEtoExtEzβvβ₃lβαE₄yEnβmtosβconαE}r₃nsiβntE
i₄sorptionE{pβctroscopySE 2

77 k₃r₄onEvitriαβExhotorβαoxEk₃t₃lysisEmn₃₄lβsEthβEoβnβr₃tionEoπEthβElioxol₃nylEz₃αic₃lEπorE
konjuχ₃tβEiααitionEzβ₃ctionsSEVU]_]RVU]aW 1

76 Un₄lockinχEqonRoccluαβαExorβEkh₃nnβlsEinExolyMtri₃zinβEimiαβNEnr₃mβworkEπorExrotonEkonαuctionSE

75 zβχul₃tinχEpolymβriz₃tionEαβχrββEoπEhβpt₃zinβsEinEc₃r₄onEnitriαβEwithEπum₃ricE₃ciαEtoEβnh₃ncβE
photoc₃t₃lyticE₃ctivitySE2022QEVX[WVU

74 Un₄lockinχEqonRoccluαβαExorβEkh₃nnβlsEinExolyMtri₃zinβEimiαβNEnr₃mβworkEπorExrotonEkonαuctionSE 0

73 xβrspβctivβsEonEiαv₃ncβsEinEthβEk₃t₃lyticElβsulπuriz₃tionE₃nαElβnitroχβn₃tionEoπE}r₃nsport₃tionE
nuβlEwilsEUsinχEor₃phiticEk₃r₄onEvitriαβE₃nαEjoronEvitriαβSE2022QEX[QE_aUUR_aWY 2

72 xyriα₃zinβEαopβαEχRkXvYEwithEnitroχβnEαβπβctsE₃nαEsponχyEstructurβEπorEβππiciβntEtβtr₃cyclinβE
photoαβχr₃α₃tionE₃nαEphotoc₃t₃lyticEpWEβvolutionSE2022QEXU]QEVX[U_] 0

71 konstructionEoπErowRcouplβαEkXvYTkXvZEWlTWlE—RschβmβEhβtβrojunctionEtoE₃ccβlβr₃tβEch₃rχβE
sβp₃r₃tionEπorEβππiciβntEvisi₄lβEliχhtEpWEβvolutionSE2022QEXV_QEVWV_WW 3

70 uwnRαβrivβαEtun₃₄lβEspinRst₃tβEunqqqEαopβαEχRkXvYEphotoc₃t₃lystsEwithEβnh₃ncβαEphotoc₃t₃lyticE
₃ctivitySE2022QEXUWQEVWWVY[ 1
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69 zβcβntE₃αv₃ncβsEoπEhiχhRcryst₃llinβEconjuχ₃tβαEorχ₃nicEpolymβricEm₃tβri₃lsEπorEphotoc₃t₃lyticEkwWE
convβrsionSE 1

68 x₃rticul₃tβEphotoc₃t₃lystsEπorEovβr₃llEw₃tβrEsplittinχE₃nαEimplic₃tionsErβχ₃rαinχEp₃nβlErβ₃ctorsEπorE
l₃rχβRsc₃lβE₃pplic₃tionsSE2022QEWWVRWZU 0

67 iErβviβwEonErβcβntE₃αv₃ncβsEinEsβlβctivβE₃nαEsβnsitivβEαβtβctionEoπEhβ₃vyEtoxicEmβt₃lEionsEinEw₃tβrE
usinχEχRkXvYR₄₃sβαEhβtβrostructurβαEcompositβsSE2022QE[QEW[VURW[ZU 0

66 ˛†RviMwpNWEsupportβαEovβrEχRkXvYbEiEnovβlEc₃t₃lystEπorEp₃r₃RnitrophβnolErβαuctionE₃nαE
supβrc₃p₃citorEβlβctroαβSE2022QEYQEVUUYa_ 0

65 mxplorinχEthβEβvolutionEp₃ttβrnsEoπEmβlβmEπromEthβrm₃lEsynthβsisEoπEmβl₃minβEtoEχr₃phiticEc₃r₄onE
nitriαβSE2022QEVWQEWYXVVRWYXV_ 0

64
qonothβrm₃llyEsynthβsizβαE{RschβmβEisotypβEhβtβrojunctionEoπEc₃r₄onEnitriαβEwithEsiχniπic₃ntlyE
βnh₃ncβαEphotoc₃t₃lyticEpβrπorm₃ncβEπorEhyαroχβnEβvolutionE₃nαEc₃r₄onEαioxiαβErβαuctionSE2023QE
WUVQE_VZR_W_

1

63 uβch₃nochβmic₃lE₄ottomRupEsynthβsisEoπEphosphorusRlinkβαQEhβpt₃zinβR₄₃sβαEc₃r₄onEnitriαβsE
usinχEsoαiumEphosphiαβSEV_QEVWUXRVWUa 0

62 mm₄βααinχE}hiophβnβRimiαβEintoEχRkXvYE{kβlβtonEwithEqnαuctionE₃nαElβloc₃liz₃tionEmππβctsEπorE
piχhExhotoc₃t₃lyticEpWEmvolutionSE2022QEVWQEVUYX 0

61 qmprovβαEkh₃rχβE{βp₃r₃tionEinExolyMhβpt₃zinβRtri₃zinβNEqmiαβsEwithE{βmiRcohβrβntEqntβrπ₃cβsEπorE
xhotoc₃t₃lyticEpyαroχβnEmvolutionSE 0

60 z₃piαEthβrm₃lEv₃porEconαβns₃tionEtow₃rαsEcryst₃llinβEc₃r₄onEnitriαβEπilmEwithEimprovβαE
photoβlβctrochβmic₃lE₃ctivitySE2022QEZZQEYYYUUV 0

59 qmprovβαEkh₃rχβE{βp₃r₃tionEinExolyMhβpt₃zinβRtri₃zinβNEqmiαβsEwithE{βmiRcohβrβntEqntβrπ₃cβsEπorE
xhotoc₃t₃lyticEpyαroχβnEmvolutionSE 4

58 k₃t₃lyticEmβch₃nismE₃nαE₃ctivityEoπEvWErβαuctionEonE₄oronRαβcor₃tβαEcryst₃llinβEc₃r₄onEnitriαβSE
2022QEaQEUYZUXZ 0

57 ipplic₃tionsEoπEjiW{XR₄₃sβαEn₃nom₃tβri₃lsEinEphotoβlβctricEchβmic₃lEsβnsorsE₃nαE₄iosβnsorsSE2022QEVUUYYU 0

56 uoαiπic₃tionEχRkEXEvEYE₄yEuχwE₃nαEitsE₃pplic₃tionEπorEχlycβrolEc₃r₄on₃tβEsynthβsisEπromEχlycβrolE
₃nαEαimβthylEc₃r₄on₃tβSE 0

55 piχhlyElispβrsβαE’₃n₃αi₃EinchorβαEonExroton₃tβαEχRkXvYE₃sE₃nEmππiciβntE₃nαE{βlβctivβEk₃t₃lystEπorE
thβEpyαroxyl₃tionEoπEjβnzβnβEintoExhβnolSE2022QEW]QE[a[Z 0

54 iEπ₃cilβEpyrolysisEsynthβsisEoπEviEαopβαEkβWwXhkβwWTkvEcompositβsEπorE₃αsorptionErβmov₃lEoπE
konχoErβαbEictiv₃tionEoπEc₃r₄onEnitriαβEstructurβSE2022QEVWWZUZ 1

53 z₃piαEπ₃₄ric₃tionEoπEuχwhχRkXvYEhβtβrojunctionsEπorEphotoc₃t₃lyticEnitricEoxiαβErβmov₃lSEVXQEVVYVRVVZY 0

52 {ynthβsisEoπEkryst₃llinβEχRkXvYEwithEzockTuoltβnE{₃ltsEπorEmππiciβntExhotoc₃t₃lysisE₃nαE
xiβzoc₃t₃lysisSE2022QE 0
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51 mππiciβntEsynthβsisEoπEcyclicEc₃r₄on₃tβEvi₃Etr₃nsπorm₃tionEoπEkwWEc₃t₃lyzβαE₄yEsoliαR₄₃sβE
₄iπunction₃lEχr₃phiticEc₃r₄onEnitriαβEm₃tβri₃lsSE 0

50 xolymβricEk₃r₄onEvitriαβTqronEwxiαβEkompositβsbEiEvovβlEkl₃ssEoπEk₃t₃lystsEwithEzβαucβαEuβt₃lE
kontβntEπorEimmoniumExβrchlor₃tβE}hβrm₃lElβcompositionSE2022QE]QEX_ZVWRX_ZWY 0

49 or₃phitβRtikβEkXvYEv₃noc₃t₃lystsEkont₃ininχEzuQEviQEkoQEnβQEiuQEiχQEkuEorE—nEπorExhotoc₃t₃lyticE
lβχr₃α₃tionEoπEwrχ₃nicElyβsSE 0

48 inEovβrviβwEoπEthβEcurrβntEproχrβssEoπEχr₃phiticEc₃r₄onEnitriαβE₃nαEitsEmultiπunction₃lE₃pplic₃tionsSE
2022QEVUQEVU_]YZ 0

47
mlβctropositivβEπ₃rRultr₃violβtEc₃r₄onEn₃nop₃rticlβsR₄₃sβαEphotoluminβscβntE
photoinαucβαRβlβctronEtr₃nsπβrEsβnsorEπorEsoαiumEαoαβcylEsulπ₃tβE₃nαEsoαiumEl₃urylEsulπon₃tβE
αβtβctionSE2022QEWU_QEVVU_Za

0

46 }rioEo₄t₃inmβntEthrouχhEpolypyrrolβEinsβrtionsEinE₃rχβntumTχr₃phiticEc₃r₄onEnitriαβEπorE
₃ccβlβr₃tinχEsupβrRc₃p₃citivβEβnβrχyEp₃r₃mβtβrsSE2022QEZ[QEVUZ_]a 0

45 xolymβricEk₃r₄onEvitriαβEπromEqnorχ₃nicExrβcursorEinEmutβcticE{₃ltsbEmnh₃ncβαEmxcitonElissoci₃tionE
₃nαExhotoc₃t₃lyticEpWwWExroαuctionSE 2

44 lβvβlopmβntEoπEmππiciβntE₃nαEzβcycl₃₄lβE—nwâ��kuwTχâ��kXvYEv₃nocompositβEπorEmnh₃ncβαE
iαsorptionEoπEirsβnicEπromE“₃stβw₃tβrSE2022QEVWQEXa_Y 1

43 uorpholoχyRβππβctsEoπEπourEαiππβrβntEαimβnsion₃lEχr₃phiticEc₃r₄onEnitriαβsEonEphotoc₃t₃lyticE
pβrπorm₃ncβEoπEαyβEαβχr₃α₃tionQEw₃tβrEoxiα₃tionE₃nαEsplittinχSE2023QEV]XQEVVVVUa 0

42 x₃rti₃llyEcrossRlinkβαEc₃r₄onEnitriαβEwithEunimpβαβαEch₃rχβEtr₃nsπβrE₄βtwββnEαiππβrβntEch₃insEπorE
₄oostinχEphotoc₃t₃lyticEhyαroχβnEproαuctionSE 0

41 wnβRstβpEnitroχβnEαβπβctEβnχinββrinχEoπEpolymβricEc₃r₄onEnitriαβEπorEvisi₄lβEliχhtRαrivβnE
photoc₃t₃lyticEwWErβαuctionEtoEpWwWSE2023QE[XYQEVX_RVY] 0

40
Unαβrst₃nαinχEthβEintβrmβαi₃tβsE₃nαEc₃r₄onEαioxiαβE₃αsorptionEoπEpot₃ssiumE
chloriαβRincorpor₃tβαEχr₃phiticEc₃r₄onEnitriαβEwithEt₃ilorinχEmβl₃minβE₃nαEurβ₃E₃sEprβcursorsSE2023
QE[XXQEZa_R[U]

0

39 zolβEoπE{β₃w₃tβrEqonsEinEnorminχE₃nEmππβctivβEqntβrπ₃cβE₄βtwββnExhotoc₃t₃lystTkoc₃t₃lystSE 0

38 xhotoc₃t₃lyticElβχr₃α₃tionEoπEuβthylβnβEjluβE₄yE
—nwTχRkKltcsu₄KχtcXKltcTsu₄KχtcvKltcsu₄KχtcYKltcTsu₄KχtcSE2023QEVXQEV]RWZ 0

37 zβcβntEiαv₃ncβsEinEχRkXvYRj₃sβαExhotoc₃t₃lystsEπorEvwxEzβmov₃lSE2023QEVXQEVaW 0

36 orowthEoπEzo₄ustEk₃r₄onEvitriαβEnilmsE₄yElou₄lβEkryst₃lliz₃tionEwithEmxcβption₃llyEjoostβαE
mlβctrochβmiluminβscβncβEπorE’isu₃lElviElβtβctionSEWWUW]X] 0

35 kontrollβαE{ynthβsisEoπEvitroR}βrmin₃tβαEwliχothiophβnβTkryst₃llinityRqmprovβαEχRkXvYE
pβtβrojunctionsEπorEmnh₃ncβαE’isi₄lβRtiχhtEk₃t₃lyticEpWExroαuctionSE 1

34 n₃₄ric₃tionEoπEvisi₄lβR₃ctivβE—nwRχkXvYEn₃nocompositβsEπorEphotoαβχr₃α₃tionE₃nαEcytotoxicityEoπE
mβthylEor₃nχβE₃nαE₃nti₄₃ctβri₃lE₃ctivityEtow₃rαsEαruχErβsist₃ncβEp₃thoχβnsSE2023QEVX[QEVVXXaW 2
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33 wptic₃lE₃nαEqu₃ntit₃tivβEαβtβctionEoπEco₄₃ltEionEusinχEχr₃phiticEc₃r₄onEnitriαβR₄₃sβαEchβmosβnsorE
πorEhyαromβt₃llurχyEoπEw₃stβElithiumRionE₄₃ttβriβsSE2023QEXVZQEVX]]_a 0

32 ’isi₄lβRliχhtRαrivβnEphotoc₃t₃lyticEhyαroχβnEproαuctionEonEαβπβctivβQEsulπurEsβlπRαopβαEχRkXvYE
n₃noπi₄βrEπ₃₄ric₃tβEvi₃EβlβctrospinninχEmβthoαSE2023QEVVQEVUaXV_ 1

31 konjuχ₃tβαExolymβrEkouplβαEwithEor₃phiticEk₃r₄onEvitriαβEπorEjoostinχExhotoc₃t₃lyticEpyαroχβnE
oβnβr₃tionEunαβrE’isi₄lβEtiχhtSE 0

30 koopβr₃tivβEzolβEoπEvitroχβnElβπβctsE₃nαEky₃noRχroupEnunction₃liz₃tionEinEk₃r₄onEvitriαβE
}ow₃rαsEmnh₃ncinχEitsEkwWExhotorβαuctionEictivitySE 0

29 xot₃ssiumE₃nαE{ulπurElu₃lE{itβsEonEpiχhlyEkryst₃llinβEk₃r₄onEvitriαβEπorExhotoc₃t₃lyticEjiorβπinβryE
₃nαEkwWEzβαuctionSE2023QEVXQEWVU[RWVV] 0

28 {tructurβE₃nαEwptic₃lExropβrtiβsEoπExolymβricEk₃r₄onEvitriαβsEπromEitomisticE{imul₃tionsSE2023QE
XZQEVZY]RVZZa 0

27 komplβtβErβmov₃lEoπEYRπluorophβnolEusinχE₃EnovβlEoptic₃lEπi₄βrE
photoc₃t₃lysisâ��₄ioαβχr₃α₃tionâ��ionR₃αsorptionEsystβmSE2023QEY[YQEVYW[XV 0

26 uβt₃lEαβriv₃tivβEMulNTχRkXvYE₃ssoci₃tionEinEhyαroχβnEproαuctionbEiEstuαyEonEthβEπ₃scin₃tinχE
chβmistryE₄βhinαQEcurrβntEtrβnαEK₃mpcEπuturβEαirβctionSE2023QE_UQEZ[WRZ_X 0

25 u₃ximiz₃tionEoπEthβEphotoc₃t₃lyticEαβχr₃α₃tionEoπEαicloπβn₃cEusinχEpolymβricEχRkXvYE₄yEtuninχEthβE
prβcursorE₃nαEthβEsynthβticEprotocolSE2023QEYV_QEVVYU]Z 0

24 piχhlyEsβlβctivβE₃nαErβ₃lRtimβEαβtβctionEoπEZRhyαroxymβthylcytosinβEinEχβnomicElviEusinχE₃E
c₃r₄onEnitriαβRmoαiπiβαEχolαEtr₃nsαucβrR₄₃sβαEβlβctrochβmic₃lEsβnsorSE2023QEaY_QEV[a]VZ 0

23 xromotionEoπEphotoc₃t₃lyticEhyαroχβnEβvolutionEinαucβαE₄yEχr₃phiticEc₃r₄onEnitriαβE
tr₃nsπorm₃tionEπromEWlEπl₃kβsEtoEVlEn₃nowirβsSE2023QEV[XQEVVWWVU 0

22 mxplorinχEn₃noβnχinββrinχEstr₃tβχiβsEπorEthβEprβp₃r₃tionEoπEχr₃phiticEc₃r₄onEnitriαβE
n₃nostructurβsSE2023QEX_QEVUUY]X 1

21 Upχr₃αinχEoπEχRkXvYEsβmiconαuctorE₄yE₃EvitroχβnRαopβαEc₃r₄onEm₃tβri₃lbEiEphotoc₃t₃lyticE
αβχr₃α₃tionE₃pplic₃tionSE2023QEVVQEVUaX_V 1

20 v₃no₃rchitβcturβEu₃nipul₃tionE₄yExolyconαβns₃tionEonEsklEkryst₃lsEtow₃rαEkryst₃llinβEt₃mβll₃rE
k₃r₄onEvitriαβEπorEmππiciβntEpWwWExhotoproαuctionSE2023QEVZQE_WXWR_WYU 0

19 v₃nostructurβαEt₃yβrβαEtithiumEqriα₃tβsE₃sEmlβctroc₃t₃lystsEπorEqmprovβαEwxyχβnEmvolutionE
zβ₃ctionSE2023QE[QEWZ]]RWZ_Y 0

18 }hβElirβction₃lEkryst₃lliz₃tionExrocβssEoπExolyEMtri₃zinβEimiαβNE{inχlβEkryst₃lsEinEuoltβnE{₃ltsSE2023QE
VXZQE 0

17 }hβElirβction₃lEkryst₃lliz₃tionExrocβssEoπExolyEMtri₃zinβEimiαβNE{inχlβEkryst₃lsEinEuoltβnE{₃ltsSE2023QE
[WQE 0

16 nrontiβrEn₃no₃rchitβctonicsEoπEχr₃phiticEc₃r₄onEnitriαβE₄₃sβαEpl₃smonicEphotoc₃t₃lystsE₃nαE
photoβlβctroc₃t₃lystsEπorEβnβrχyQEβnvironmβntE₃nαEorχ₃nicErβ₃ctionsSE2023QE]QEVVa]RVWY] 0
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15 lβsiχninχEjl₃ckExhosphorusE₃nαEpβpt₃zinβRj₃sβαEkryst₃llinβEk₃r₄onEvitriαβEkompositβsEπorE
xhotoc₃t₃lyticE“₃tβrE{plittinχSE2023QEVXQEXVW 0

14 orββnEtiχhtExhotoβlβctroc₃t₃lysisEwithE{ulπurRlopβαEk₃r₄onEvitriαβbEUsinχE}ri₃zolβRxurp₃lαEπorE
mnh₃ncβαEjβnzyl₃minβEwxiα₃tionE₃nαEwxyχβnEmvolutionEzβ₃ctionsSEWXUUUaa 0

13 kryst₃llinityRαβπβctEm₃tchinχErβl₃tionshipEoπEχRkXvYbEmxpβrimβnt₃lE₃nαEthβorβtic₃lEpβrspβctivβsSE
2023QE 0

12 qnE{ituExolyconαβns₃tionE{ynthβsisEoπEvi{RχRkXvYEv₃nocompositβsEπorEk₃t₃lyticEpyαroχβnE
oβnβr₃tionEπromEv₃jpYSE2023QEVXQEaX_ 0

11 {₃ltRmβltE{ynthβsisEoπExolyEpβpt₃zinβEqmiαβsEwithEmnh₃ncβαEwptic₃lEi₄sorptionEπorExhotoc₃t₃lyticE
pyαroχβnExroαuctionSE 0
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