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βnh−ncβαGtβtr−cyclinβGαβπr−α−tionG−ctivityUG2018SGbcSGX]XTX_X 17

805 monstructionGoγGnovβlGSrrx∙y´•ryVπTmxGhβtβrojunctionGwithGβnh−ncβαGvisi∙lβGliπhtGphotoc−t−lyticG
−ctivityGγorGhyαroπβnGβvolutionUG2018SG]Y_SG[]XT[]b 20

804 oγγβctGoγG∙oronG−nαGphosphorusGcoαopinπGonGthβGβlβctronicG−nαGoptic−lGpropβrtiβsGoγGπr−phiticG
c−r∙onGnitriαβGmonol−yβrsdGpirstTprinciplβGsimul−tionsUG2018SGcaSG 27

803 p−cilβGprβp−r−tionGoγGporousGc−r∙onGnitriαβGγorGvisi∙lβGliπhtGphotoc−t−lyticGrβαuctionG−nαGoxiα−tionG
−pplic−tionsUG2018SG]ZSGXXZX]TXXZYb 12

802 monγorm−lGco−tinπGoγGultr−thinGmβt−lTorπ−nicGγr−mβworkGonGsβmiconαuctorGβlβctroαβGγorG∙oostβαG
photoβlβctrochβmic−lGw−tβrGoxiα−tionUG2018SGYZaSGcTXa 51

801 nβsiπnGoγGz−ll−αiumTnopβαGπTmZx[GγorGonh−ncβαGzhotoc−t−lyticGkctivityGtow−rαGryαroπβnG
ovolutionG}β−ctionUG2018SGXSGYb__TYbaZ 48

800 SynthβsisG−nαG∙βh−viorsGoγGπTmZx[GcouplβαGwithGv−xmoZTxy[Gn−nocompositβGγorGimprovβαG
photoc−t−lyticG−ctivβityG−nαGst−∙ilityGunαβrGvisi∙lβGliπhtUG2018SGXW]SGZ[YTZ[b 36

799 SunliπhtTαrivβnGw−tβrTsplittinπGusinπGtwoTαimβnsion−lGc−r∙onG∙−sβαGsβmiconαuctorsUG2018SG_SGXYba_TXYcZX 159

798 p−cilβGsynthβsisGoγGintβrlockinπGπTmZx[VmαSGphoto−noαβGγorGst−∙lβGphotoβlβctrochβmic−lGhyαroπβnG
proαuctionUG2018SGYacSGa[TbZ 51

797 m−r∙onGxitriαβV}βαucβαGqr−phβnβGyxiαβGpilmGwithGonh−ncβαGolβctronGniγγusionGvβnπthdGknG
oγγiciβntGzhotoTolβctrochβmic−lGmβllGγorGryαroπβnGqβnβr−tionUG2018SGbSGXbWW]__ 61

796 Siπniγic−ntGonh−ncβmβntGoγG”isi∙lβTviπhtTnrivβnGryαroπβnGovolutionG∙yGStructurβG}βπul−tionGoγG
m−r∙onGxitriαβsUG2018SGXYSG]YYXT]YYa 134
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795 πTmZx[j˛–TpβYyZVmGzhotoc−t−lystsdGSynβrπistic−llyGsntβnsiγiβαGmh−rπβGqβnβr−tionG−nαGmh−rπβG
Tr−nsγβrGγorGxknrG}βπβnβr−tionUG2018SGbSG]__[T]_a[ 99

794 mo−ααitionGoγGzhosphorusG−nαGzrotonGtoGqr−phiticGm−r∙onGxitriαβGγorGSynβrπistic−llyGonh−ncβαG
”isi∙lβGviπhtGzhotoc−t−lyticGnβπr−α−tionG−nαGryαroπβnGovolutionUG2018SG_SGbX_aTbXaa 24

793 ˛†TmycloαβxtrinG−sG−GzrβcursorGtoGrolβyGmTnopβαGπTmGxGx−noshββtsGγorGzhotoc−t−lyticGryαroπβnG
qβnβr−tionUG2018SGXXSGY_bXTY_c[ 54

792 liomimβticGZTschβmβGphotoc−t−lystGwithG−Gt−nαβmGsoliαTst−tβGβlβctronGγlowGc−t−lyzinπGrYG
βvolutionUG2018SG_SGX]__bTX]_a[ 138

791 SilvβrTαopβαGπr−phitβGc−r∙onGnitriαβGn−noshββtsG−sGγluorβscβntGpro∙βGγorGthβGαβtβctionGoγG
curcuminUG2018SGZZSGXW_YTXW_c 17

790 yrπ−nophosphoricG−ciαTαβrivβαGmozGqu−ntumGαotsjSSxTcoαopβαGπr−phitβGc−r∙onG−sG−Gtriγunction−lG
βlβctroc−t−lystGγorGovβr−llGw−tβrGsplittinπG−nαGZnT−irG∙−ttβriβsUG2018SGXWSGX[_XZTX[_Y_ 55

789 p−cilβGSynthβsisGoγGSβlγTkssβm∙lβαGπTmZx[GwithGk∙unα−ntGxitroπβnGnβγβctsGγorGzhotoc−t−lyticG
ryαroπβnGovolutionUG2018SG_SGXWYWWTXWYXW 58

788 ThrββTαimβnsion−lGγlowβrTlikβGphosphorusTαopβαGπTmZx[GwithG−GhiπhGsurγ−cβG−rβ−GγorGvisi∙lβTliπhtG
photoc−t−lyticGhyαroπβnGβvolutionUG2018SG_SGX_[b]TX_[c[ 96

787 qr−phiticGc−r∙onGnitriαβSG−Gs−tur−∙lβG−∙sor∙βrGm−tβri−lGγorGthβGvisi∙lβGw−vβ∙−nαUG2018SG_SGZWa 12

786 ynβTstβpGsynthβsisGoγGsulγurG−nαGtunπst−tβGcoTαopβαGporousGπTmZx[GmicroroαsGwithGrβm−rk−∙lyG
βnh−ncβαGvisi∙lβTliπhtGphotoc−t−lyticGpβrγorm−ncβsUG2018SG[_YSGccXTXWWX 33

785 r−loiαG−ciαGinαucβαGc−r∙onGnitriαβGsβmiconαuctorsGγorGβnh−ncβαGphotoc−t−lyticGrYGβvolutionG−nαG
rβαuctionGoγGmyYGunαβrGvisi∙lβGliπhtUG2018SGXZbSG[_]T[a[ 29

784 “niquβGphysicochβmic−lGpropβrtiβsGoγGtwoTαimβnsion−lGliπhtG−∙sor∙βrsGγ−cilit−tinπGphotoc−t−lysisUG
2018SG[aSG_[XWT_[[[ 126

783 onπinββrinπGkmorphousGm−r∙onGontoG“ltr−thinGπTmZx[GtoGSupprβssGsntβrsystβmGmrossinπGγorG
oγγiciβntGzhotoc−t−lyticGrYGovolutionUG2018SG]SGXbWWb]c 14

782 kGwnTclustβrG∙−sβαGcoorαin−tionGpolymβrG−sG−GcoTc−t−lystGoγGmαSGγorGβnh−ncβαGvisi∙lβTliπhtGαrivβnGrG
βvolutionUG2018SG[aSGXWb]aTXWb_W 7

781 SβlβctivβGzroαuctionGoγGlβnz−lαβhyαβG“sinπGwβt−lTprββG}βαucβαGqr−phβnβGyxiαβVm−r∙onGxitriαβG
ry∙riαGzhotoc−t−lystsUG2018SGZSGbWaWTbWbX 12

780 kGphotoc−t−lyticGαβπr−α−tionGstr−tβπyGoγGzzmzsG∙yG−Ghβpt−zinβT∙−sβαGmxGorπ−nicGpolymβrGOymxPG
unαβrGvisi∙lβGliπhtUG2018SG]SGYZY]TYZZ_ 37

779 T−rπβtβαGsynthβsisGoγGvisi∙lβTliπhtTαrivβnGcov−lβntGorπ−nicGγr−mβworkGphotoc−t−lystGvi−Gmolβcul−rG
αβsiπnG−nαGprβcisβGconstructionUG2018SGYZcSGX[aTX]Z 59

778 πTmZx[Tl−sβαGx−nom−tβri−lsGγorG”isi∙lβGviπhtTnrivβnGzhotoc−t−lysisUG2018SGbSGa[ 141
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777 mouplinπGconγinβmβntG−ctiv−tinπGco∙−ltGoxiαβGultr−Tsm−llGclustβrsGγorGhiπhTturnovβrGoxyπβnG
βvolutionGβlβctroc−t−lysisUG2018SG_SGX]_b[TX]_bc 21

776 onh−ncinπGphotoc−t−lyticGpβrγorm−ncβGoγGTiyYGinGrYGβvolutionGvi−G}uGcoTc−t−lystGαβpositionUG2018SG
YZbSG[Z[T[[Z 65

775 qr−αu−lGc−r∙onGαopinπGoγGπr−phiticGc−r∙onGnitriαβGtow−rαsGmβt−lTγrββGvisi∙lβGliπhtGphotoc−t−lyticG
hyαroπβnGβvolutionUG2018SG_SGX]ZXWTX]ZXc 72

774 vβ−γTwos−icTsnspirβαG”inβTvikβGqr−phiticGm−r∙onGxitriαβGShowinπGriπhGviπhtGk∙sorptionG−nαG
oγγiciβntGzhotoc−t−lyticGryαroπβnGovolutionUG2018SGbSGXbWXXZc 84

773 kαsorptionGoγGvβ−αGonGSulγurTnopβαGqr−phiticGm−r∙onGxitriαβGx−noshββtsdGoxpβrimβnt−lG−nαG
Thβorβtic−lGm−lcul−tionGStuαyUG2018SG_SGXW_W_TXW_X] 56

772 m−r∙onGnitriαβGphotoc−t−lystsUG2018SGXWZTXY_ 0

771 SolvβntGγrββGsoliαTst−tβGsynthβsisGoγGzr_yXXVπTmZx[Gvisi∙lβGliπhtG−ctivβGphotoc−t−lystGγorG
αβπr−α−tionGoγGk”aGαyβUG2018SGXWaSGX][TX_Z 3

770 ll−ckGphosphorusGqu−ntumGαotVπTmZx[GcompositβsGγorGβnh−ncβαGmyYGphotorβαuctionGtoGmyUG2018SG
_XSGXX]cTXX__ 84

769 zhotoc−t−lyticGryαroπβnGovolutionG“nαβrG”isi∙lβGviπhtGsllumin−tionGinGSystβmsGl−sβαGonGqr−phiticG
m−r∙onGxitriαβUG2018SG][SGXTZ] 13

768 “ltr−thinGtwoTαimβnsion−lGliylrxsXTxGsoliαGsolutionGwithGrichGoxyπβnGv−c−nciβsGγorGβnh−ncβαG
visi∙lβTliπhtTαrivβnGphoto−ctivityGinGβnvironmβnt−lGrβmβαi−tionUG2018SGYZ_SGYYYTYZY 124

767 }βcβntGproπrβssGonG∙−nαG−nαGsurγ−cβGβnπinββrinπGoγGπr−phiticGc−r∙onGnitriαβGγorG−rtiγici−lG
photosynthβsisUG2018SG[_YSG_cZTaXY 35

766 }βαucβαGrβcom∙in−tionG−nαGlowTrβsistivβGtr−nsportGoγGβlβctronsGγorGphotoTrβαoxGrβ−ctionsGinG
mβt−lTγrββGhy∙riαGphotoc−t−lystUG2018SGXXYSGY]ZcWY 17

765 zrβp−r−tionGoγGoxyπβnTαopβαGπr−phiticGc−r∙onGnitriαβG−nαGitsGvisi∙lβTliπhtGphotoc−t−lyticG
pβrγorm−ncβGonG∙isphβnolGkGαβπr−α−tionUG2018SGabSGXWYZTXWZZ 14

764 TuninπGthβGsntrinsicGzropβrtiβsGoγGm−r∙onGxitriαβGγorGriπhG{u−ntumG iβlαGzhotoc−t−lyticGryαroπβnG
zroαuctionUG2018SG]SGXbWWbYW 72

763 Sc−l−∙lβGγ−∙ric−tionGoγGZnxmαXTxSGαou∙lβTshβllGhollowGn−nosphβrβsGγorGhiπhlyGβγγiciβntGhyαroπβnG
proαuctionUG2018SGYZcSGZWcTZX_ 64

762 SβlγT−ssβm∙lyGsynthβsisGoγG∙oronTαopβαGπr−phiticGc−r∙onGnitriαβGhollowGtu∙βsGγorGβnh−ncβαG
photoc−t−lyticGxyxGrβmov−lGunαβrGvisi∙lβGliπhtUG2018SGYZcSGZ]YTZ_X 97

761 olβctronicG−nαGyptic−lGzropβrtiβsGoγGYnGw−tβri−lsGmonstructβαGγromGviπhtGktomsUG2018SGZWSGβXbWX_WW 24

760
oxtβnαβαG”isi∙lβGviπhtGk∙sorptionGmom∙inβαGwithGzromotβαGmh−rπβGm−rriβrGTr−nsγβrGinG
“rβ−TnβrivβαGqr−phiticGm−r∙onGxitriαβGγorGonh−ncβαGzhotoc−t−lyticGryαroπβnGovolutionG
zβrγorm−ncβsUG2018SGXYYSGYWaXaTYWaY_

16
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759 “ltr−st−∙lβG−nαGoγγiciβntG”isi∙lβTviπhtTnrivβnGryαroπβnGzroαuctionGl−sβαGonGnonorTkccβptorG
mopolymβrizβαGmov−lβntGyrπ−nicGzolymβrUG2018SGXWSGZW_cbTZWaW] 49

758 wβsoporousGqr−phiticGm−r∙onGxitriαβsGnβcor−tβαGwithGmuGx−nop−rticlβsdGoγγiciβntGzhotoc−t−lystsG
γorGnβπr−α−tionGoγGT−rtr−zinβG βllowGnyβUG2018SGbSG 13

757 monstructinπGriπhlyG“niγormGynionT}inπTlikβGqr−phiticGm−r∙onGxitriαβGγorGoγγiciβntG
”isi∙lβTviπhtTnrivβnGzhotoc−t−lyticGryαroπβnGovolutionUG2018SGXYSG]]]XT]]]b 161

756 p−cilβGsynthβsisGoγGxiSYGn−nop−rticlβsGinπr−inβαGinG−GsulγurTαopβαGc−r∙onGnitriαβGγr−mβworkGwithG
βnh−ncβαGvisi∙lβGliπhtGphotoc−t−lyticG−ctivitydGtwoGγunction−lGrolβsGoγGthiourβ−UG2018SG_SGXZ[[bTXZ[__ 49

755 SinπlβTktomGonπinββrinπGoγGnirβction−lGmh−rπβGTr−nsγβrGmh−nnβlsG−nαGkctivβGSitβsGγorG
zhotoc−t−lyticGryαroπβnGovolutionUG2018SGYbSGXbWYX_c 196

754 lismuthG”−n−α−tβGwithGolβctrost−tic−llyGknchorβαGZnGm−r∙onGxitriαβGx−noTnβtworksG−sGoγγiciβntG
zhoto−noαβsGγorG–−tβrGyxiα−tionUG2018SGXXSGY]XWTY]X_ 18

753 zhotorβsponsivβGpolymβricGc−r∙onGnitriαβT∙−sβαGm−tβri−lsdGnβsiπnG−nαG−pplic−tionUG2019SGYZSGaYTb_ 58

752 onh−ncβmβntGoγGphotoc−t−lyticGhyαroπβnGβvolutionG−ctivityGoγGporousGoxyπβnGαopβαGπTmZx[GwithG
nitroπβnGαβγβctsGinαucβαG∙yGch−nπinπGβlβctronGtr−nsitionUG2019SGY[WSGZWTZb 175

751 ynβTpotGsynthβsisGoγGpot−ssiumG−nαGphosphorusTαopβαGc−r∙onGnitriαβGc−t−lystGαβrivβαGγromGurβ−G
γorGhiπhlyGβγγiciβntGvisi∙lβGliπhtTαrivβnGhyαroπβnGpβroxiαβGproαuctionUG2019SGZZWSGXaXTXab 20

750 StuαyGonGthβGcouplβαGrβl−tionshipG∙βtwββnGkoG−ccumul−tivβGrinπTαownGcountG−nαGα−m−πβG
constitutivβGmoαβlGinGsoilGunconγinβαGcomprβssionGtβstUG2019SGYXbSGWXYWWa

749 }−tion−lGmoαul−tionGoγGpTnGhomojunctionGinGzTαopβαGπTmZx[Gαβcor−tβαGwithGTiZmYGγorG
photoc−t−lyticGovβr−llGw−tβrGsplittinπUG2019SGY]cSGXXbWaa 58

748 x−noporousGπTmZx[VwypdGhiπhTpβrγorm−ncβGphotoiniti−torGγorG“”Tcur−∙lβGco−tinπUG2019SG][SGXZc]cTXZcaY 7

747 zrβp−r−tionG−nαGβnh−ncβαGphotoc−t−lyticGpβrγorm−ncβGoγGsulγurGαopβαGtβrmin−lTmβthyl−tβαG
πTmZx[Gn−noshββtsGwithGβxtβnαβαGvisi∙lβTliπhtGrβsponsβUG2019SGaSGYW_[WTYW_[b 53

746 lrGαopβαGporousG∙ismuthGoxychloriαβGmicroTshββtsGwithGrichGoxyπβnGv−c−nciβsG−nαGαomin−tinπG
{WGWGX}Gγ−cβtsGγorGβnh−ncβαGnitroπβnGphotoTγix−tionGpβrγorm−ncβsUG2019SG]]_SGXXXTXXc 39

745 wβt−lGr−liαβGzβrovskitβG−nαGzhosphorusGnopβαGπTmZx[GlulkGrβtβrojunctionsGγorGkirTSt−∙lβG
zhotoαβtβctorsUG2019SG[SGYZX]TYZYY 23

744 sntβrγ−ci−lGmouplinπGoγγβctGonGolβctronGTr−nsportGinGriβr−rchic−lGT−yxVkuVZnmoTvnrGzhoto−noαβG
withGonh−ncβαGzhotoβlβctrochβmic−lG–−tβrGyxiα−tionUG2019SGXXSGZZW_YTZZWaZ 9

743 ryαrothβrm−lGsynthβsisGoγGxiTαopβαGZnSGsoliαGsolutionGphotoc−t−lystsGγorGphotoc−t−lyticGrYG
proαuctionUG2019SG[]SG[cYaT[c[W 7

742 SynthβsisGoγGcor−lGlikβG–yZVπTmZx[Gn−nocompositβsGγorGthβGrβmov−lGoγGh−z−rαousGαyβsGunαβrG
visi∙lβGliπhtUG2019SGbWbSGX]XaZ[ 61
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741 sncrβ−sinπGSol−rGk∙sorptionGoγGktomic−llyGThinGYnGm−r∙onGxitriαβGShββtsGγorGonh−ncβαG”isi∙lβTviπhtG
zhotoc−t−lysisUG2019SGZXSGβXbWa][W 96

740 pβwTl−yβrG∙l−ckGphosphorusTonTwkz∙sZGγorGsupβr∙Gvisi∙lβTliπhtGphotoc−t−lyticGhyαroπβnGβvolutionG
γromGrsGsplittinπUG2019SGY]cSGXXbWa] 48

739 Structur−lGαistortionGinαucβαGγβrrom−πnβtismGinGtwoTαimβnsion−lGmβt−lTγrββGπr−phiticTmxG
n−noshββtsUUG2019SGcSGYXZcXTYXZc] 8

738 kGˇ�Tmonjuπ−tβαSGmov−lβntGzhosphininβGpr−mβworkUG2019SGY]SGXYZ[YTXYZ[b 16

737 pusionGoγGconjuπ−tβαG∙icyclicGcoTpolymβrGwithinGpolymβricGc−r∙onGnitriαβGγorGhiπhGphotoc−t−lyticG
pβrγorm−ncβUG2019SG]][SG_YaT_Zc 34

736 ThβGpromotionGoγGthβGphotoc−t−lyticGnitroπβnGγix−tionG−∙ilityGoγGnitroπβnGv−c−ncyTβm∙βααβαG
πr−phiticGc−r∙onGnitriαβG∙yGrβpl−cinπGthβGcornβrTsitβGc−r∙onG−tomGwithGphosphorusUG2019SG[bSGXXaY[TXXaZX 31

735 nirβctGZTSchβmβGYnVYnGzhotoc−t−lystGl−sβαGonG“ltr−thinGπTmZx[G−nαG–yZGx−noshββtsGγorG
oγγiciβntG”isi∙lβTviπhtTnrivβnGrYGqβnβr−tionUG2019SGXXSGYacXZTYacYZ 97

734 zhosphorousGαopβαGc−r∙onGnitriαβGn−no∙βltsGγorGphotoαβπr−α−tionGoγGβmβrπinπGcont−min−ntsG−nαG
hyαroπβnGβvolutionUG2019SGY]aSGXXacZX 105

733 zorousGn−nostructurβG−nαGβnh−ncβαGch−rπβGtr−nsγβrGinGπr−phiticGc−r∙onGnitriαβGγ−∙ric−tβαG∙yG
polyoxomβt−l−tβGoxiα−tionGβtchinπUG2019SGbW]SG_][T__Y 7

732 xiZmTnβcor−tβαGwkz∙sZG−sG”isi∙lβTviπhtGzhotoc−t−lystGγorGrYGovolutionGγromGrsGSplittinπUG2019SGcSGbX[[TbX]Y 55

731 }βviβwGonGzhotoπβnβr−tβαGrolβGwoαul−tionGStr−tβπiβsGinGzhotoβlβctroc−t−lysisGγorGSol−rGpuβlG
zroαuctionUG2019SGXXSG]ba]T]bb[ 13

730 nu−lTαβγβctTmoαiγiβαGπr−phiticGc−r∙onGnitriαβGwithG∙oostβαGphotoc−t−lyticG−ctivityGunαβrGvisi∙lβG
liπhtUG2019SGcSGX[baZ 25

729 sonicGm−r∙onGxitriαβsGinGSol−rGryαroπβnGzroαuctionG−nαGyrπ−nicGSynthβsisdGoxcitinπGmhβmistryG−nαG
oconomicGkαv−nt−πβsUG2019SGXXSG_X__T_Xa_ 34

728 l–yGn−noToct−hβαronGcouplβαGwithGl−yβrβαGπTmZx[dGknGβγγiciβntGvisi∙lβGliπhtG−ctivβGphotoc−t−lystG
γorGαβπr−α−tionGoγGc−tionicV−nionicGαyβsSG−nαGxYGrβαuctionUG2019SGYc_SGXXXaaX 11

727 zrotβinG−nαGzrotβomβGktl−sGγorGzl−ntsGunαβrGStrβssβsdGxβwGriπhliπhtsG−nαG–−ysGγorGsntβπr−tβαG
ymicsGinGzostTqβnomicsGor−UG2019SGYWSG 9

726 riπhlyGnispβrsβαG−nαGSm−llTSizβαGxickβlOssPGryαroxiαβGmoTm−t−lystGzrβp−rβαG∙yGzhotoαβpositionGγorG
ryαroπβnGzroαuctionUG2019SGX[SG[XcZT[YWW 7

725 p−ci−lGsynthβsisGoγGα−nαβlionTlikβGπTmZx[VkπGwithGhiπhGpβrγorm−ncβGoγGphotoc−t−lyticGhyαroπβnG
proαuctionUG2019SG[[SGZWXb]TZWXc] 20

724 kGminiTrβviβwGonGthβGsynthβsisG−nαGstructur−lGmoαiγic−tionGoγGπTmZx[T∙−sβαGm−tβri−lsSG−nαGthβirG
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568 SynthβsisGoγGrichGxTαopβαGhiβr−rchic−llyGporousGc−r∙onGγlowβrsGγorGβlβctrochβmic−lGβnβrπyGstor−πβUG
2020SGXWYSGXWa_cX 6

567 xitroπβnTαβγiciβntGmoαiγiβαGzâ��mlGcoTαopβαGπr−phiticGc−r∙onGnitriαβGwithGβnh−ncβαGphotoc−t−lyticG
pβrγorm−ncβUG2020SGbYXSGX]Z[Zc 23

566 kGnovβlGsynthβticGc−r∙onG−nαGoxyπβnGαopβαGst−l−ctitβTlikβGπTmxGγorG∙ro−αTspβctrumTαrivβnG
inαomβt−cinGαβπr−α−tionUG2020SGZb_SGXYXc_X 38

565 StuαyGonG∙oronG−nαGγluorinβTαopβαGmZx[G−sG−GsoliαG−ctiv−torGγorGcyclohβx−nβGoxiα−tionGwithGrYyYG
c−t−lyzβαG∙yGbTquinolinol−toGironsssGcomplβxβsGunαβrGvisi∙lβGliπhtGirr−αi−tionUG2020SG]cWSGXXaZ[Y 30

564 wβt−lTγrββGc−r∙onGnitriαβGwithG∙oostinπGphotoTrβαoxG−∙ilityGrβ−lizβαG∙yGthβGcontrollβαGc−r∙onG
αop−ntsUG2020SGZbYSGXYY_]a 22

563 Sh−rplyGincrβ−sinπGthβGvisi∙lβGphotorβ−ctivityGoγGπTmZx[G∙yG∙rβ−kinπGthβGintr−l−yβrβαGhyαroπβnG
∙onαsUG2020SG]W]SGX[[_][ 19

562 SynβrπisticGβγγβctGoγGmoOssPTholβG−nαGztTβlβctronGcoc−t−lystsGγorGβnh−ncβαGphotoc−t−lyticGhyαroπβnG
βvolutionGpβrγorm−ncβGoγGzTαopβαGπTmZx[UG2020SG[XSGaYTbX 75
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561 kGπβnβr−lGstβ−mT−ssistβαGmβthoαGγorGonβTstβpGsynthβsisGoγGpolymβricGc−r∙onGnitriαβGn−noshββtsG
withVwithoutGαopinπGγorGβγγiciβntGphotoc−t−lyticGhyαroπβnGβvolutionUG2020SGXYSGXcZcTXc[a 12
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sol−rTtoThyαroπβnGconvβrsionUG2020SGbSGZX_WTZX_a 35

559 ynβGstβpGsynthβsisGoγGβγγiciβntGphotoc−t−lystsG∙yGTmkzGαopβαGπTmZx[GγorGβnh−ncβαGvisi∙lβTliπhtG
photoc−t−lyticG−ctivityUG2020SG[[SGXXYaTXXZa 7

558
w−πnβtic−llyGrβsponsivβGSnpβYy[VπTmZx[Ghy∙riαGphotoc−t−lystsGwithGrβm−rk−∙lβG
visi∙lβTliπhtTinαucβαGpβrγorm−ncβGγorGαβπr−α−tionGoγGβnvironmβnt−llyGh−z−rαousGsu∙st−ncβsG−nαG
sust−in−∙lβGhyαroπβnGproαuctionUG2020SG]W_SGX[[cZc

15

557 m−sc−αβαGβlβctronGtr−nsitionGinGmu–y[VmαSVmnsGhβtβrostructurβG−ccβlβr−tinπGch−rπβGsβp−r−tionG
tow−rαsGβnh−ncβαGphotoc−t−lyticG−ctivityUG2020SGZXSGX]X_TX]Xc 74

556 xo∙lβGwβt−lGprββSG”isi∙lβGviπhtGnrivβnGzhotoc−t−lysisG“sinπGTiyYGx−notu∙βGkrr−ysGSβnsitizβαG∙yG
zTnopβαGmZx[G{u−ntumGnotsUG2020SGbSGXcWXYa] 34

555 Structur−llyGmoαiγiβαGπr−phiticGc−r∙onGnitriαβGwithGhiπhlyGphotoc−t−lyticG−ctivityGinGthβGprβsβncβGoγG
visi∙lβGliπhtUG2020SGZ]YSG[aT]Z 12

554 oαπβGγunction−liz−tionGoγGtβrmin−lG−minoGπroupGinGc−r∙onGnitriαβG∙yGinTsituGmâ��xGcouplinπGγorG
photorβγorminπGoγG∙iom−ssGintoGrYUG2020SGZbZSGXYZacY 36

553 onβrπyGl−nαGonπinββrinπGoγGzolymβricGm−r∙onGxitriαβGwithGsnαiumGnopinπGγorGriπhGonh−ncβmβntGinG
mh−rπβGSβp−r−tionG−nαGzhotoc−t−lyticGzβrγorm−ncβUG2020SGZSGZaaTZb_ 18

552 kGmoαopβαGzolymβricGzhotoc−t−lystGwithGzrolonπβαGm−rriβrGviγβtimβG−nαGoxtβnαβαGSpβctr−lG
}βsponsβGupGtoG_WWGnmGγorGonh−ncβαGryαroπβnGovolutionUG2020SGXYSG]YZ[T]Y[Z 23

551 “tilizinπGcryst−lsGαβγβctsGtoG∙oostGmβt−lTorπ−nicGγr−mβworksGhyαroπβnGπβnβr−tionG−∙ilitiβsUG2020SG
Yc[SGXWcc[Z 4

550 onh−ncβαGvisi∙lβGliπhtGphotoc−t−lyticG−ctivityGoγGπTmZx[Gvi−GthβGsynβrπisticGβγγβctGoγGuG−tomG∙riαπinπG
αopinπG−nαGn−noshββtsGγormβαG∙yGthβrm−lGβxγoli−tionUG2020SGccSGXWc]c[ 10

549 uRTinαucβαGcryst−lliz−tionGoγGpolymβricGc−r∙onGnitriαβGtoG∙oostGitsGphotoc−t−lyticG−ctivityGγorGrYG
βvolutionG−nαGhyαroπβn−tionGoγG−lkβnβsUG2020SGY_bSGXXb[]a 36

548 p−cilβGsynthβsisGoγGc−r∙onGsβlγTαopβαGπTmZx[GγorGβnh−ncβαGphotoc−t−lyticGhyαroπβnGβvolutionUG
2020SG[_SGabbbTabc] 27

547 x−noγlowβrTlikβGwoSYGπrownGonGporousGTiyYGwithGβnh−ncβαGhyαroπβnGβvolutionG−ctivityUG2020SG
bYXSGX]ZYWZ 16

546 “niquβGv−yβrTnopinπTsnαucβαG}βπul−tionGoγGmh−rπβGlβh−viorGinGwβt−lTprββGm−r∙onGxitriαβG
zhoto−noαβsGγorGonh−ncβαGzβrγorm−ncβUG2020SGXZSGZYbTZZZ 10

545 p−cilβGγ−∙ric−tionGoγGnovβlGl−TαopβαGπTmZx[Gphotoc−t−lystGwithGrβm−rk−∙lyGβnh−ncβαG
photoc−t−lyticG−ctivityGtow−rαsGtβtr−cyclinβGβlimin−tionGunαβrGvisi∙lβTliπhtGirr−αi−tionUG2020SG]W_SGX[[Xb[ 29

544 worpholoπyGcontrolGoγGhiπhlyGβγγiciβntGvisi∙lβTliπhtGαrivβnGc−r∙onTαopβαGzywGphotoc−t−lystsUG2020SG
]W]SGX[[]Ya 8
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543 ZTSchβmβGZnwTvnrsVπTmZx[GOwGgGklSGmrPGzhotoc−t−lystsdGThβirGnβsulγuriz−tionGzβrγorm−ncβG−nαG
wβch−nismGγorGwoαβlGyilGwithGkirUG2020SGZ[SGX[_a_TX[_ba 8

542 yrαβrβαGlicontinuousGwβsoporousGzolymβricGSβmiconαuctorGzhotoc−t−lystUG2020SGX[SGXZ_]YTXZ__Y 19

541 }βcβntG−αv−ncβsGoγGαopβαGπr−phitβGc−r∙onGnitriαβGγorGphotoc−t−lyticGrβαuctionGoγGmyYdG−GrβviβwUG
2020SG[_SG]XZZT]X_[ 15

540 omβrπinπGmhβmic−lGpunction−liz−tionGoγGπTmxdGmov−lβntVxoncov−lβntGwoαiγic−tionsG−nαG
kpplic−tionsUG2020SGX[SGXYZcWTXY[_c 88

539 vuminβscβncβG−nαGstructurβGrβπul−tionGoγGπr−phiticGc−r∙onGnitriαβG∙yGβlβctronGrichGzGionsGαopinπUG
2020SGYYbSGXXa_X_ 2

538 SynβrπisticGphotoc−t−lyticGmitiπ−tionGoγGimiα−clopriαGpβsticiαβG−nαG−nti∙−ctβri−lG−ctivityGusinπG
c−r∙onGn−notu∙βGαβcor−tβαGphosphorusGαopβαGπr−phiticGc−r∙onGnitriαβGphotoc−t−lystUG2020SGXXZSGX[YTX][ 35

537 SinπlβGmoppβrGktomsGonh−ncβGzhotoconαuctivityGinGπTmxUG2020SGXXSGbbaZTbbac 10

536 ZnyVmβllulosβGx−noγi∙βrGmompositβsGγorGSust−in−∙lβGSunliπhtTnrivβnGnyβGnβπr−α−tionUG2020SGZSGXWYb[TXWYc] 14

535 oγγiciβntGvisi∙lβTliπhtG−ctiv−tionGoγGmolβcul−rGoxyπβnGtoGproαucβGhyαroπβnGpβroxiαβGusinπGzGαopβαG
πTmZx[GhollowGsphβrβsUG2020SGbSGYYaYWTYYaYa 20

534 }−tion−lGαβsiπnGoγGmoTSTzGn−noshββtG−rr−ysG−sG∙iγunction−lGβlβctroc−t−lystsGγorG∙othGβth−nolG
oxiα−tionGrβ−ctionG−nαGhyαroπβnGβvolutionGrβ−ctionUG2020SGaSG[[cbT[]W_ 7

533
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convβrsionUG2020SGaaSGXW]XW[

32

532 zhotoTchβmic−lGpropβrtyGβvolutionGoγGsupβriorGthinGπTmZx[Gn−noshββtsGwithGthβirGcryst−llinityG−nαG
ztGαβpositionUG2020SG[]SGYX]YZTYX]ZX 15

531 zTG−nαGpTcoTαopβαGm−r∙onGxitriαβGx−noc−t−lystsGγorGzhotoc−t−lyticGmyG}βαuctionG−nαG
Thβrmoc−t−lyticGpur−nicsGSynthβsisGγromGSuπ−rsUG2020SGXZSG]YZXT]YZb 29

530 woαiγyinπGthβG∙riαπinπGxG−tomsGoγGpolymβricGc−r∙onGnitriαβGtoG−chiβvβGhiπhlyGβnh−ncβαG
photoc−t−lyticGhyαroπβnGβvolutionUG2020SG]ZWSGX[aYba 8

529 ”isi∙lβTliπhtGphotoc−t−lysisG−nαGch−rπβGc−rriβrGαyn−micsGoγGβlβmβnt−lGcryst−llinβGrβαGphosphorusUG
2020SGX]ZSGWY[aWa 7

528 nou∙lβGZTschβmβGphotoc−t−lystGmZx[Gn−notu∙βVxTαopβαGc−r∙onGαotsVxiYzGwithGβnh−ncβαG
visi∙lβTliπhtGphotoc−t−lyticG−ctivityGγorGhyαroπβnGπβnβr−tionUG2020SG]Z[SGX[a_WZ 18

527 snGsituGtβxturβαGc−r∙onGnitriαβGphoto−noαβsGwithGβnh−ncβαGphotoβlβctrochβmic−lG−ctivityG∙yG
∙−nαTπ−pGst−tβGmoαul−tionUG2020SGbSGY[WW]TY[WXY 6

526 p−cilβGSynthβsisGoγGnβγβctTwoαiγiβαGThinTv−yβrβαG−nαGzorousGπTmxGwithGSynβrπβticGsmprovβmβntG
γorGzhotoc−t−lyticGrGzroαuctionUG2020SGXYSG]Y_WZT]Y_X[ 19

Citation Report

30



525 Surγ−cβGαβγβctT−∙unα−ntGonβTαimβnsion−lGπr−phiticGc−r∙onGnitriαβGn−noroαsG∙oostGphotoc−t−lyticG
nitroπβnGγix−tionUG2020SG[[SGYW_]XTYW_]b 26

524 xitroπβnGαβγiciβntGc−r∙onGnitriαβGγorGβγγiciβntGvisi∙lβGliπhtGαrivβnGtβtr−cyclinβGαβπr−α−tiondG−G
com∙in−tionGoγGβxpβrimβnt−lG−nαGnpTGstuαiβsUG2020SGXWSG_bWWT_bWb 4

523 Surγ−cβGβnπinββrβαGYnGm−tβri−lsGγorGphotoc−t−lysisUG2020SG]_SGXXWWWTXXWXZ 32

522
xitroπβnTαopβαGultr−thinGπr−phβnβGβnc−psul−tβαGmuGn−nop−rticlβsGαβcor−tβαGonGSrTiyZG−sG−nG
βγγiciβntGw−tβrGoxiα−tionGphotoc−t−lystGwithG−ctivityGcomp−r−∙lβGtoGli”y[GunαβrGvisi∙lβTliπhtG
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27

521 m−r∙onGv−c−nciβsG−nαGhyαroxylsGinGπr−phiticGc−r∙onGnitriαβdGzromotβαGphotoc−t−lyticGxyGrβmov−lG
−ctivityG−nαGmβch−nismUG2020SGYacSGXXcZa_ 33

520 ThβGimprovβmβntGoγGphotoc−t−lyticGpβrγorm−ncβGγorGhyαroπβnGβvolutionGovβrGmβsoporousGπTmZx[G
moαiγiβαGwithGnitroπβnGαβγβctsUG2020SG[SG]XacT]Xba 20

519 p−∙ric−tionGoγGmoly∙αβnumGαopβαGc−r∙onGnitriαβGn−noshββtsGγorGβγγiciβntlyGphotoc−t−lyticGw−tβrG
splittinπUG2020SGb[cSGX]_[[W 7

518 SβlγT−ssβm∙lβαGsynthβsisGoγG∙βnzβnβTrinπTπr−γtβαGπTmZx[Gn−notu∙βsGγorGβnh−ncβαGphotoc−t−lyticG
rYGβvolutionUG2020SGYacSGXXc[WX 32

517 oγγiciβntGphotorβγorminπGoγGliπnocβllulosβGintoGrYG−nαGphotoc−t−lyticGmyYGrβαuctionGvi−GinTpl−nβG
surγ−cβGαy−αicGhβtβrostructurβGoγGporousGpolymβricGc−r∙onGnitriαβUG2020SGXaWSGXccTYXY 18

516 {u−ntumGαotTsβnsitizβαGyTlinkβαGhβpt−zinβGpolymβrGphotoc−t−lystGγorGthβGmβt−lTγrββGvisi∙lβGliπhtG
hyαroπβnGπβnβr−tionUUG2020SGXWSGYc_ZZTYc_[X 7

515 nyn−micGch−rπβGtr−nsγβrGthrouπhGpβrmiGlβvβlGβquili∙r−tionGinGthβGpTmupβYy[VnTxiklGvnrGintβrγ−cβG
tow−rαsGphotoc−t−lyticG−pplic−tionUG2020SGXWSG_Yb]T_Ycb 12

514 Tβmpl−tβTγrββGγ−∙ric−tionGoγGhiβr−rchic−lGπr−phiticGc−r∙onGnitriαβGvi−GsβlγT−ssβm∙lβαG−ππrβπ−tβsGγorG
βnh−ncβαGphotoc−t−lyticGhyαroπβnGβvolutionG−ctivityGunαβrGvisi∙lβGliπhtUG2020SGXWSG_Z]WT_Z]b 3

513
SynthβsisGoγGn−rrowT∙−nαGcurlβαGc−r∙onGnitriαβGn−noshββtsGwithGhiπhGspβciγicGsurγ−cβG−rβ−GγorG
hyαroπβnGβvolutionGγromGw−tβrGsplittinπG∙yGlowTtβmpβr−turβG−quβousGcopolymβriz−tionGtoGγormG
copolymβrsUUG2020SGXWSGYbb[bTYbb]]

4

512 –−tβrTSplittinπGl−sβαG−nαG}βl−tβαGThβr−pβuticGoγγβctsdGovolvinπGmoncβptsSGzroπrβssSG−nαG
zβrspβctivβsUG2020SGX_SGβYWW[]]X 14

511 smprovβαGphotoc−t−lyticGrYGβvolutionGpβrγorm−ncβGoγGmβsoporousGπr−phiticGc−r∙onGnitriαβGwithG
cy−noTπroupUG2020SGXXWSGXWbX[c 2

510 snGsituGonβTpotGγ−∙ric−tionGoγGwoyZâ��xGclustβrsGmoαiγiβαGpolymβrGc−r∙onGnitriαβGγorGβnh−ncβαG
photoc−t−lyticGhyαroπβnGβvolutionUG2020SGZZSG[cXT[cc

509 m−r∙onT∙−sβαGn−nom−tβri−lsdGinGthβGquβstGoγG−ltβrn−tivβGmβt−lTγrββGphotoc−t−lystsGγorGsol−rGw−tβrG
splittinπUG2020SGYSG]XZWT]X]X 24

508
zβroxymonosulph−tβTmβαi−tβαGmβt−lTγrββGpβsticiαβGphotoαβπr−α−tionG−nαG∙−ctβri−lGαisinγβctionG
usinπGwβllTαispβrsβαGπr−phβnβGoxiαβGsupportβαGphosphorusTαopβαGπr−phiticGc−r∙onGnitriαβUG2020SG
XWSG[XX]T[XZa

15
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507 ”isi∙lβTliπhtTαrivβnGphotoc−t−lyticGsβlβctivβGorπ−nicGoxiα−tionGrβ−ctionsUG2020SGbSGYWbcaTYWcY[ 28

506 TuninπGthβGβlβctronicGstructurβGoγGkπZzy[T∙−sβαGcompositβsGthrouπhG−Gπr−phβnβGoxiαβGmβαi−torG
γorGβnh−ncβαGphotoc−t−lyticG−ctivityUG2020SGXWSGa__XTa_aW 6

505 sntβπr−tionGoγG∙ioTinspirβαGl−nth−niαβTtr−nsitionGmβt−lGclustβrG−nαGzTαopβαGc−r∙onGnitriαβGγorG
βγγiciβntGphotoc−t−lyticGovβr−llGw−tβrGsplittinπUG2021SGbSGnw−−YZ[ 8

504 SinπlβTktomGsnTnopβαGSu∙n−nomβtβrGztGx−nowirβsGγorGSimult−nβousGryαroπβnGqβnβr−tionG−nαG
liom−ssG“pπr−αinπUG2020SGZWSGYWW[ZXW 26

503 zαGonGpolyOXTvinylimiα−zolβPGαβcor−tβαGm−πnβticGSTαopβαGπr−γiticGc−r∙onGnitriαβdG−nGβγγiciβntG
c−t−lystGγorGc−t−lyticGrβαuctionGoγGorπ−nicGαyβsUG2020SGXWSGXZ[[W 12

502 loostinπGthβGzhotoc−t−lyticGryαroπβnGovolutionGzβrγorm−ncβGoγGwπTG−nαGmlTnopβαGqr−phiticG
m−r∙onGxitriαβGwicrotu∙βsUG2020SGZSGcYabTcYb[ 10

501 onh−ncβαGphotoc−t−lyticGrβαuctionGoγGmrO”sPGtoGmrOsssPGovβrGπTmZx[Gc−t−lystsGwithGkπGn−noclustβrsGinG
conjunctionGwithGmrOsssPGqu−ntiγic−tionG∙−sβαGonGopβr−nαoGlowTγiβlαGxw}Grβl−xomβtryUG2020SGaSGYbYZTYbZY 1

500 wβch−nochβmic−lGSynthβsisGoγGxitroπβnTnβγiciβntGwβsoporβT}ichGzolymβricGm−r∙onGxitriαβGwithG
riπhlyGonh−ncβαGzhotoc−t−lyticGzβrγorm−ncβUG2020SGbSGXb_W_TXb_X] 13

499 riπhTπr−vityT−ssistβαGβnπinββrinπGoγGxiYzVπTmZx[Gn−nocompositβsGwithGβnh−ncβαGphotoc−t−lyticG
pβrγorm−ncβUG2020SG 0

498 πTmxGwoαiγiβαG∙yGTTβtr−hyαroxyphβnylchlorinGγorGzhotoc−t−lyticGryαroπβnGovolutionG“nαβrG
”isi∙lβVxβ−rTsnγr−rβαGviπhtUG2020SGbSG_W]Z[Z 8

497 kctiv−tinπG−nαGoptimizinπG−ctivityGoγGmαSjπTmZx[GhβtβrojunctionGγorGphotoc−t−lyticGhyαroπβnG
βvolutionGthrouπhGthβGsynβrπisticGβγγβctGoγGphosphorusGαopinπG−nαGαβγβctsUG2020SGbZ[SGX]]YWX 12

496 zhosphorusTαopβαGinvβrsβGop−lGπTmZx[GγorGβγγiciβntG−nαGsβlβctivβGmyGπβnβr−tionGγromG
photoc−t−lyticGrβαuctionGoγGmyYUG2020SGXWSGZ_c[TZaWW 17

495 πTmZx[Gn−noTγr−πmβntsG−sGhiπhlyGβγγiciβntGhyαroπβnGβvolutionGphotoc−t−lystsdGloostinπGβγγβctGoγG
nitroπβnGv−c−ncyUG2020SG]ccSGXXa_Xb 45

494 qr−phiticGc−r∙onGnitriαβGwithGthβrm−llyTinαucβαGnitroπβnGαβγβctsdG−nGβγγiciβntGprocβssGtoGβnh−ncβG
photoc−t−lyticGrGproαuctionGpβrγorm−ncβUUG2020SGXWSGXb_ZYTXb_Zb 8

493 oαπβG−ctiv−tionGoγG−nGinβrtGpolymβricGc−r∙onGnitriαβGm−trixGwithG∙oostβαG−∙sorptionGkinβticsG−nαG
nβ−rTinγr−rβαGrβsponsβGγorGβγγiciβntGphotoc−t−lyticGmyYGrβαuctionUG2020SGbSGXXa_XTXXaaY 23

492 moTmonomβrGβnπinββrinπGoptimizβαGβlβctronGαβloc−liz−tionGsystβmGinGc−r∙onT∙riαπinπGmoαiγiβαG
πTmZx[Gn−noshββtsGwithGβγγiciβntGvisi∙lβTliπhtGphotoc−t−lyticGpβrγorm−ncβUG2020SGYa[SGXXcXX_ 50

491 Sust−in−∙lβGnitroπβnTαopβαGγunction−lizβαGπr−phβnβGn−noshββtsGγorGvisi∙lβTliπhtTinαucβαG
photoc−t−lyticGw−tβrGsplittinπUG2020SG]_SG_c]ZT_c]_ 29

490 oγγiciβntlyGphotoc−t−lyticGconvβrsionGoγGmyYGonGultr−thinGmβt−lGphth−locy−ninβVπTmZx[G
hβtβrojunctionsG∙yGpromotinπGch−rπβGtr−nsγβrG−nαGmyYG−ctiv−tionUG2020SGYaaSGXXcXcc 43
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489 SynthβsisGoγGrolβyGqr−phiticGm−r∙onGxitriαβGwithGriπhlyGonh−ncβαGzhotoc−t−lyticG}βαuctionGkctivityG
vi−Gwβl−minβTcy−nuricGkciαGzrβcursorG}outβUG2020SGZ_SGXWY[TXWZX 7

488 oγγiciβntGvisi∙lβGliπhtGphotoc−t−lysisGβn−∙lβαG∙yGthβGintβr−ctionG∙βtwββnGαu−lGcoopβr−tivβGαβγβctG
sitβsUG2020SGYa[SGXXcWcc 16

487 “ltr−TthinGtu∙ul−rGπr−phiticGc−r∙onGxitriαβTm−r∙onGnotGl−tβr−lGhβtβrostructurβsdGynβTStβpGsynthβsisG
−nαGhiπhlyGβγγiciβntGc−t−lyticGhyαroπβnGπβnβr−tionUG2020SGZcaSGXY][aW 38

486 zαGn−nop−rticlβsGonGαβγβctivβGpolymβrGc−r∙onGnitriαβdGonh−ncβαG−ctivityG−nαGoriπinGγorG
βlβctroc−t−lyticGhyαroαβchlorin−tionGrβ−ctionUG2020SGZXSGYa_YTYa_b 8

485 kGninβTγolαGβnh−ncβmβntGoγGvisi∙lβTliπhtGphotoc−t−lyticGhyαroπβnGproαuctionGoγGπTmxGwithGTmx{G∙yG
γorminπG−Gconjuπ−tβαGstructurβUUG2020SGXWSGYWXXWTYWXXa 2

484 oγγiciβntGsol−rTαrivβnGnitroπβnGγix−tionGovβrG−nGβlβmβnt−lGphosphorusGphotoc−t−lystUG2020SGXWSG[XXcT[XY] 7

483 p−∙ric−tionGoγG˛†TsnYSZVxiklTvnrGhβtβrojunctionGphotoc−t−lystGwithGβnh−ncβαGsβp−r−tionGoγGch−rπβG
c−rriβrsGγorGβγγiciβntGmyYGphotoc−t−lyticGrβαuctionUG2020SG]YaSGX[_acY 50

482 kGnovβlGπTmZx[GmoαiγiβαG∙iosynthβticGpβOsssPThyαroxysulγ−tβGγorGβγγiciβntGphotorβαuctionGoγGmrO”sPG
inGw−stβw−tβrGtrβ−tmβntGunαβrGvisi∙lβGliπhtGirr−αi−tionUG2020SGZcbSGXY]_ZY 18

481 zolymβricGc−r∙onGnitriαβsG−nαGrβl−tβαGmβt−lTγrββGm−tβri−lsGγorGβnβrπyG−nαGβnvironmβnt−lG
−pplic−tionsUG2020SGbSGXXWa]TXXXX_ 82

480 onh−ncβαGliπhtGutiliz−tionGβγγiciβncyG−nαGγ−stGch−rπβGtr−nsγβrGγorGβxcβllβntGmyGphotorβαuctionG
−ctivityG∙yGconstructinπGαβγβctGstructurβsGinGc−r∙onGnitriαβUG2020SG]abSG]a[T]bZ 27

479 zhotoc−t−lyticGrYGβvolutionG−nαGmyYGrβαuctionGovβrGphosphorusTαopβαGπTmZx[Gn−nostructurβsdG
olβctronicSGyptic−lSG−nαGSurγ−cβGpropβrtiβsUG2020SGXZWSGXWcc]a 29

478 m−t−lyticGconvβrsionGoγGmyYGtoGchβmic−lsG−nαGγuβlsdGthβGcollβctivβG
thβrmoc−t−lyticVphotoc−t−lyticVβlβctroc−t−lyticG−ppro−chGwithGπr−phiticGc−r∙onGnitriαβUG2020SGXSGX]W_TX][] 44

477 xitroπβnTαβγiciβntGπTmxVzywsGporousGn−noshββtsGwithGzTxGhβtβrojunctionsGc−p−∙lβGoγGthβG
βγγiciβntGphotoc−t−lyticGαβπr−α−tionGoγGciproγlox−cinUG2020SGY]cSGXYa[_] 15

476 sonicGliquiαG−ssistβαGprβp−r−tionGoγGphosphorusTαopβαGπTmZx[Gphotoc−t−lystGγorGαβcompositionGoγG
βmβrπinπGw−tβrGpollut−ntsUG2020SGY]ZSGXYZZYY 13

475 }−piαGconjunctionGoγGXnGc−r∙onGn−notu∙βsG−nαGYnGπr−phiticGc−r∙onGnitriαβGwithGZnyGγorGimprovβαG
optoβlβctronicGpropβrtiβsUG2020SGXWSGZbW]TZbXa 3

474 TuninπGthβGβlβctronicG∙−nαGstructurβGoγGπr−phiticGc−r∙onGnitriαβG∙yG∙rβ−kinπGintr−molβcul−rG∙onαsdG
kGsimplβG−nαGβγγβctivβG−ppro−chGγorGβnh−ncβαGphotoc−t−lyticGhyαroπβnGproαuctionUG2020SG]YcSGX[__WW 3

473 }β−liz−tionGoγGultr−thinGrβαGYnGc−r∙onGnitriαβGshββtsGtoGsiπniγic−ntlyG∙oostGthβG
photoβlβctrochβmic−lGw−tβrGsplittinπGpβrγorm−ncβGoγGTiyYGphoto−noαβsUG2020SGZc_SGXY]Y_a 10

472 riπhlyG−ctivβGαβγiciβntGtβrn−ryGsulγiαβGphoto−noαβGγorGphotoβlβctrochβmic−lGw−tβrGsplittinπUG2020SG
XXSGZWab 62
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471 qr−phiticGc−r∙onGnitriαβVx−YTiZyaV”Yy]Gn−nocompositβG−sG−Gvisi∙lβGliπhtG−ctivβGphotoc−t−lystUG
2020SG[_SGXbYbaTXbYc_ 39

470 onh−ncβαGwolβcul−rGyxyπβnGkctiv−tionGonGOWWXPGp−cβtsGoγGZnTnopβαGliymlGx−noshββtsGγorG
miproγlox−cinGnβπr−α−tionUG2020SGaSGYWWW][b 21

469
ry∙riαGYnVZnGπTmZx[Vli”y[Gphotoc−t−lystGαβcor−tβαGwithG}qyGγorG∙oostβαGphotoβlβctroc−t−lyticG
hyαroπβnGproαuctionGγromGn−tur−lGl−kβGw−tβrG−nαGphotoc−t−lyticGαβπr−α−tionGoγG−nti∙ioticsUG2020SG
ZX[SGXXZ]ZW

17

468 ryαroπβnGqβnβr−tionG∙yGSol−rG–−tβrGSplittinπG“sinπGYnGx−nom−tβri−lsUG2020SG[SGYWWWW]W 15

467 ThinTv−yβrβαGzhotoc−t−lystsUG2020SGZWSGXcXWWW] 58

466 TwoTαimβnsion−lGw—βnβT∙−sβαGhβtβrostructurβsGγorGphotoc−t−lysisUG2020SGY[aTY_a 3

465 lro−α∙−nαGphotoc−t−lystsGβn−∙lβαG∙yGWnVYnGhβtβrojunctionsGoγGnβ−rTinγr−rβαGqu−ntumG
αotsVπr−phiticGc−r∙onGnitriαβGn−noshββtsUG2020SGYaWSGXXbbac 42

464 my−noGπroupGmoαiγiβαGπTmZx[dGwoltβnGs−ltGmβthoαG−chiβvβmβntG−nαGpromotβαGphotoc−t−lyticG
nitroπβnGγix−tionG−ctivityUG2020SG]X]SGX[_WWc 30

463 kGporousGπTmxGn−noshββtsGcont−ininπGnitroπβnGαβγβctsGγorGβnh−ncβαGphotoc−t−lyticGrβmov−lG
mβropβnβmdGwβch−nismSGαβπr−α−tionGp−thw−yG−nαGnpTGc−lcul−tionUG2020SGXb[SGXWcZZc 34

462 ynβTstβpGsynthβsisGoγGzTαopβαGwoSYGγorGβγγiciβntGphotoc−t−lyticGhyαroπβnGproαuctionUG2020SGbYcSGX][_Z] 33

461 Supr−molβcul−rGβlβctrost−ticGsβlγT−ssβm∙lyGoγGmβsoporousGthinTw−llβαGπr−phiticGc−r∙onGnitriαβG
microtu∙βsGγorGhiπhlyGβγγiciβntGvisi∙lβTliπhtGphotoc−t−lyticG−ctivitiβsUG2020SG[cSGYX[TYYZ 15

460 }βcβntGnβvβlopmβntsGinGSynthβsisG−nαGzhotoc−t−lyticGkpplic−tionsGoγGm−r∙onGnotsUG2020SGXWSGZYW 21

459 kGγluorβscβntGpro∙βGusinπGphosphorusTαopβαGπr−phitβGc−r∙onGnitriαβGn−noshββtsGγorGthβGαβtβctionG
oγGsilvβrGionsG−nαGcβllGim−πinπUG2020SGcbSG[WbT[X[ 4

458 ThβGβγγβctsGoγGstr−inG−nαGch−rπβGαopinπGonGthβGβlβctronicGpropβrtiβsGoγGπr−phiticGmZx]UG2020SGXYWSGβY_Zab 3

457 SβmiTcryst−llinβGπr−phiticGc−r∙onGnitriαβGwithGmiαπ−pGst−tβsGγorGβγγiciβntGphotoc−t−lyticGnitroπβnG
γix−tionUG2020SG]YcSGX[aWbb 7

456 T−ilorinπG−rom−ticGrinπTtβrmin−tβαGβαπβsGoγGπTmZx[Gn−noshββtsGγorGβγγiciβntGphotoc−t−lyticG
hyαroπβnGβvolutionGwithGsimult−nβousG−nti∙ioticGrβmov−lUG2020SGXWSG][aWT][ac 7

455 montrollβαGprβp−r−tionGoγGzTαopβαGπTmZx[Gn−noshββtsGγorGβγγiciβntGphotoc−t−lyticGhyαroπβnG
proαuctionUG2020SGYbSGY_aaTY_bb 16

454 rollowGtu∙ul−rGπr−phiticGc−r∙onGnitriαβGc−t−lystGwithG−αjust−∙lβGnitroπβnGv−c−ncydGonh−ncβαGoptic−lG
−∙sorptionG−nαGc−rriβrGsβp−r−tionGγorGimprovinπGphotoc−t−lyticG−ctivityUG2020SG[WYSGXY_Xb] 39
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453 worpholoπyGβγγβctGonGthβGβnh−ncβαGphotoc−t−lyticG−ctivityGoγGpot−ssiumGαopβαGπr−phiticGc−r∙onG
nitriαβGmicrotu∙βsUG2020SG[WXSGXXYa]c 3

452 “ltr−thinGzhosph−tβTwoαul−tβαGmoGzhth−locy−ninβVπTmxGrβtβrojunctionGzhotoc−t−lystsGwithG
SinπlβGmoTxGOssPGSitβsGγorGoγγiciβntGyGkctiv−tionUG2020SGaSGYWWX][Z 47

451 qr−phiticGm−r∙onGxitriαβGx−nom−tβri−lsGγorGwulticolorGviπhtTomittinπGnioαβsG−nαGlioim−πinπUG2020SG
ZSG_acbT_bW] 17

450 Sc−l−∙lβGonβTpotGsynthβsisGoγGphosphorusTαopβαGπTmZx[Gn−noshββtsGγorGβnh−ncβαGvisi∙lβTliπhtG
photoc−t−lyticGhyαroπβnGβvolutionUG2020SGXW[SGXWaaZ[ 15

449 nβγβctGonπinββrinπGinGktomicTv−yβrβαGqr−phiticGm−r∙onGxitriαβGγorGqrβ−tlyGoxtβnαβαG”isi∙lβTviπhtG
zhotoc−t−lyticGryαroπβnGovolutionUG2020SGXYSGXZbW]TXZbXY 62

448 wicrow−vβG−ssistβαGsynthβsisGoγG∙oronG−nαGnitroπβnGrichGπr−phiticGqu−ntumGαotsGtoGβnh−ncβG
γluorβscβncβGoγGphotosynthβticGpiπmβntsUG2020SGY[SGXWWca] 9

447 “ltr−TthinGαβ−min−tβαGtriTsTtri−zinβT∙−sβαGcryst−llinβGn−noshββtsGwithGhiπhGphotoc−t−lyticGhyαroπβnG
βvolutionGpβrγorm−ncβUG2020SGbYaSGX][ZWa 10

446
}β−lizinπGsynβrπisticGβγγβctGoγGβlβctronicGmoαul−tionG−nαGn−nostructurβGβnπinββrinπGovβrGπr−phiticG
c−r∙onGnitriαβGγorGhiπhlyGβγγiciβntGvisi∙lβTliπhtGrYGproαuctionGcouplβαGwithG∙βnzylG−lcoholGoxiα−tionUG
2020SGY_cSGXXbaaY

32

445 “ltr−thinGkπ–yTco−tβαGzTαopβαGπTmxGn−noshββtsGwithGrβm−rk−∙lβGphotoc−t−lyticGpβrγorm−ncβGγorG
inαomβth−cinGαβπr−α−tionUG2020SGZcYSGXYYZ]] 31

444 riβr−rchic−lGSβlγT−ssβm∙lyGoγG–βllTnβγinβαGvouvβrTvikβGzTnopβαGm−r∙onGxitriαβGx−nowirβGkrr−ysG
withGriπhlyGoγγiciβntGryαroπβnGovolutionUG2020SGXYSG]Y 24

443 om∙βααβαGc−r∙onGinG−Gc−r∙onGnitriαβGhollowGsphβrβGγorGβnh−ncβαGch−rπβGsβp−r−tionG−nαG
photoc−t−lyticGw−tβrGsplittinπUG2020SGXYSGaZZcTaZ[_ 13

442 zorousGπr−phiticGc−r∙onGnitriαβGγorGsol−rGphotoc−t−lyticG−pplic−tionsUG2020SG]SGa_]Tab_ 79

441 l−nαGwoαul−tionG−nαGsntβrγ−ci−lGonπinββrinπGtoGqβnβr−tβGoγγiciβntG”isi∙lβTviπhtTsnαucβαG
liγunction−lGzhotoc−t−lystsUG2020SGbSGYcXcTYcZW 14

440 zostT−nnβ−lβαGπr−phitβGc−r∙onGnitriαβGn−nopl−tβsGo∙t−inβαG∙yGsuπ−rT−ssistβαGβxγoli−tionGwithG
improvβαGvisi∙lβTliπhtGphotoc−t−lyticGpβrγorm−ncβUG2020SG]_aSGZ_cTZab 9

439 zSGSGmoTαopβαGπTmZx[GisotypβGhβtβrojunctionGcompositβsGγorGhiπhTβγγiciβncyGphotoc−t−lyticGrYG
βvolutionUG2020SGbYaSGX][Y]c 31

438 mhloropl−stTπr−numTinspirβαGporousGn−noroαsGcomposβαGoγGπTmZx[Gultr−thinGn−noshββtsG−sGvisi∙lβG
liπhtGphotoc−t−lystsGγorGhiπhlyGβnh−ncβαGhyαroπβnGproαuctionUG2020SG[]SGYbYcTYbZc 1

437 ktomicGhβtβrojunctionTinαucβαGβlβctronGintβr−ctionGinGzTαopβαGπTmZx[Gn−noshββtsGsupportβαG
”T∙−sβαGn−nocompositβsGγorGβnh−ncβαGoxiα−tivβGαβsulγuriz−tionUG2020SGZbaSGXY[X_[ 34

436 ZnklYy[Vlizy[GcompositβsG−sG−GhβtβroπβnβousGc−t−lystGγorGphotoTpβntonGtrβ−tmβntGoγGtβxtilβG−nαG
pulpinπGw−stβw−tβrUG2020SGYZcSGXX_]a[ 16
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435 TschβmβGYnTmTli”yGnβtworksGαβcor−tβαG∙yG−GπTmxGn−noshββtGhβtβrostructurβαGphotoc−t−lystGwithG
−nGβxcβllβntGrβsponsβGtoGvisi∙lβGliπhtUUG2020SGXWSGZXcYTZYWY 4

434 p−cilβGsynthβsisGoγGironG−nαGcβriumGcoTαopβαGπTmZx[GwithGsynβrπisticGβγγβctGtoGβnh−ncβGvisi∙lβTliπhtG
photoc−t−lyticGpβrγorm−ncβUG2020SGXY]SGXXWbXY 21

433 smprovβαGzhotorβαuctionGoγGmyGwithG–−tβrG∙yGTuninπGthβG”−lβncβGl−nαGoγGmov−lβntGyrπ−nicG
pr−mβworksUG2020SGXZSGYcaZTYcbW 36

432 monstructinπGliπhtTwβiπhtGpol−rG∙oronTαopβαGc−r∙onGnitriαβGn−noshββtsGwithGincrβ−sβαG−ctivβGsitβsG
−nαGconαuctivityGγorGhiπhGpβrγorm−ncβGlithiumTsulγurG∙−ttβriβsUG2020SG[]SGX[c[WTX[c]Y 9

431 nβsiπnGoγGzTnopβαGwβsoporousGm−r∙onGxitriαβsG−sGriπhTzβrγorm−ncβGknoαβGw−tβri−lsGγorGviTsonG
l−ttβryUG2020SGXYSGY[WWaTY[WXb 24

430 rZz–XYy[WTαopβαGpyromβlliticGαiimiαβGprβp−rβαGvi−Gthβrm−lGtr−nsγorm−tionG−sG−nGβγγiciβntG
visi∙lβTliπhtGphotoc−t−lystUG2020SG]]SGb]WYTb]XY 5

429 m−r∙onTsupportβαGsβmiconαuctorGn−nop−rticlβsG−sGβγγβctivβGphotoc−t−lystsGγorGw−tβrG−nαG
w−stβw−tβrGtrβ−tmβntUG2020SGY[]TYab 2

428 zhotoc−t−lyticGsol−rGγuβlGproαuctionG−nαGβnvironmβnt−lGrβmβαi−tionGthrouπhGβxpβrimβnt−lG−nαGnpTG
∙−sβαGrβsβ−rchGonGmαSβT{nsTcouplβαGzTαopβαTπTmZx[GcompositβsUG2020SGYaWSGXXbb_a 86

427 klk−liT−ssistβαGhyαrothβrm−lGprβp−r−tionGoγGπTmZx[VrqyGn−nocompositβsGwithGhiπhlyGβnh−ncβαG
photoc−t−lyticGxyxGrβmov−lG−ctivityUG2020SG]YXSGX[_YXZ 22

426 Sust−in−∙lβGhyαroπβnGproαuctionG∙yGmoly∙αβnumGc−r∙iαβT∙−sβαGβγγiciβntGphotoc−t−lystsdGpromG
propβrtiβsGtoGmβch−nismUG2020SGYacSGXWYX[[ 34

425 SulγurG−nαGpot−ssiumGcoTαopβαGπr−phiticGc−r∙onGnitriαβGγorGhiπhlyGβnh−ncβαGphotoc−t−lyticG
hyαroπβnGβvolutionUG2020SGYaZSGXXcW]W 60

424 nop−ntTsnαucβαGoαπβG−nαGl−s−lGzl−nβGm−t−lyticGSitβsGonG“ltr−thinGmZx[Gx−noshββtsGγorG
zhotoc−t−lyticG–−tβrG}βαuctionUG2020SGbSGa[caTa]WY 37

423 Surγ−cβGmoαiγic−tionGoγGπTmZx[dGγirstTprinciplβsGstuαyUG2020SGZXSG]WcT]Zc 2

422 zhosphorusTαopβαGpolymβricGc−r∙onGnitriαβGn−noshββtsGγorGβnh−ncβαGphotoc−t−lyticGhyαroπβnG
proαuctionUG2020SGbSGW[XXWb 26

421 snGSituGSynthβsisGoγGzhosphorusTnopβαGzolymβricGm−r∙onGxitriαβGShββtsGγorGzhotoβlβctrochβmic−lG
–−tβrGyxiα−tionUG2020SG[SGYWWWX_b 14

420 zhβnothi−zinβGcorβGpromotβαGch−rπβGtr−nsγβrGinGconjuπ−tβαGmicroporousGpolymβrsGγorG
photoc−t−lyticG“πiTtypβGrβ−ctionG−nαG−βro∙icGsβlβn−tionGoγGinαolβsUG2020SGYaYSGXXbcbY 19

419 kG∙ottomTupG−ciαiγic−tionGstr−tβπyGβnπinββrβαGultr−thinGπTmZx[Gn−noshββtsGtow−rαsG∙oostinπG
photoc−t−lyticGhyαroπβnGβvolutionUG2020SGX_ZSGYZ[TY[Z 48

418 }βcβntGαβvβlopmβntsGoγGαopβαGπTmZx[Gphotoc−t−lystsGγorGthβGαβπr−α−tionGoγGorπ−nicGpollut−ntsUG
2021SG]XSGa]XTacW 153
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417
knGβγγiciβntG∙ro−αGspβctrumTαrivβnGc−r∙onG−nαGoxyπβnGcoTαopβαGπTmxGγorGthβGphotoαβπr−α−tionGoγG
βnαocrinβGαisruptinπdGwβch−nismSGαβπr−α−tionGp−thw−ySGnpTGc−lcul−tionG−nαGtoluβnβGsβlβctivβG
oxiα−tionUG2021SG[WXSGXYZZWc

17

416 zromotinπGthβGch−rπβGsβp−r−tionG−nαGphotoβlβctroc−t−lyticGw−tβrGrβαuctionGkinβticsGoγGmuYyG
n−nowirβsGvi−Gαβcor−tinπGαu−lTcoc−t−lystsUG2021SG_YSGXXcTXYa 7

415 monstructionGoγGγullGspβctrumTαrivβnGmsx–yZVπTmZx[GhβtβrojunctionGc−t−lystGγorGβγγiciβntG
photoc−t−lyticGmyYGrβαuctionUG2021SG][WSGX[bZX_ 25

414 Sust−in−∙lβGproαuctionGoγGv−luβT−ααβαGchβmic−lsG−nαGγuβlsG∙yGusinπG−GcitricG−ciαTmoαiγiβαGc−r∙onG
nitriαβGoptic−lGsβmiconαuctorUG2021SG_WcSGXXacXY 1

413 oγγiciβntGzhotoαβπr−α−tionGoγG}hoα−minβGlG−nαGTβtr−cyclinβGovβrG}o∙ustG−nαGqrββnGπTmxG
x−nostructurβsdGSupr−molβcul−rGnβsiπnUG2021SG[WZSGXYZaWZ 35

412 ThiophβnβTmonjuπ−tβαGzorousGmZx[Gx−noshββtsGγorGloostβαGzhotoc−t−lyticGxicotin−miαβG
moγ−ctorG}βπβnβr−tionGtoGp−cilit−tβGSol−rTtoTmhβmic−lGonzym−ticG}β−ctionsUG2021SGYaSG[YT][ 2

411 snGsituGπrowthGoγG∙oronGαopβαGπTmZx[GonGc−r∙onGγi∙βrGclothG−sG−GrβcyclβαGγlβxi∙lβG
γilmTphotoc−t−lystUG2021SG[aSGXY]bTXY_a 29

410 zhotoT−ssistβαGsβp−r−tionGoγGno∙lβTmβt−lTγrββGoxiα−tionG−nαGrβαuctionGcoc−t−lystsGγorGπr−phiticG
c−r∙onGnitriαβGn−noshββtsGwithGβγγiciβntGphotoc−t−lyticGhyαroπβnGβvolutionUG2021SGYbWSGXXc[]_ 37

409 xitroπβnGαopβαGπTmZx[GwithGthβGβxtrβmβlyGn−rrowG∙−nαGπ−pGγorGβxcβllβntGphotoc−t−lyticG−ctivitiβsG
unαβrGvisi∙lβGliπhtUG2021SGYbXSGXXc[a[ 71

408 zhotoc−t−lyticGconvβrsionGoγG∙iom−ssT∙−sβαGmonos−cch−riαβsGtoGl−cticG−ciαG∙yGultr−thinGporousG
oxyπβnGαopβαGc−r∙onGnitriαβUG2021SGYbZSGXXc]YW 48

407 p−∙ric−tionGoγGtβrn−ryGkπlrVlizyVπTmxGhβtβrostructurβGwithGαu−lGZTschβmβG−nαGitsGvisi∙lβGliπhtG
photoc−t−lyticG−ctivityGγorG}β−ctivβGlluβGXcUG2021SGXcYSGXXWY_W 21

406 SynthβsisGoγGoxyπβnTαopβαTπTmZx[V–yZGporousGstructurβsGγorGvisi∙lβGαrivβnGphotoc−t−lyticGrYG
proαuctionUG2021SGXY_SGXX[[Yb 5

405 zhβnothi−zinβT∙−sβαGconjuπ−tβαGmicroporousGpolymβrsdGzorβGsurγ−cβG−nαG∙−nαπ−pGβnπinββrinπGγorG
visi∙lβGliπhtTαrivβnG−βro∙icGoxiα−tivβGcy−n−tionUG2021SG[WbSGXYaY_X 3

404 woltβnT∙−sβαGαβγβctGβnπinββrinπGpolymβricGc−r∙onGnitriαβGqu−ntumGαotsGwithGβnh−ncβαGholβG
βxtr−ctiondGknGβγγiciβntGphotoβlβctrochβmic−lGcβllGγorGw−tβrGoxiα−tionUG2021SGXaZSGZZcTZ[c 4

403 ynβTstβpGsynthβsisGoγGnitroπβnTαβγβctivβGπr−phiticGc−r∙onGnitriαβGγorGimprovinπGphotoc−t−lyticG
hyαroπβnGβvolutionUG2021SG[XWSGXY[]c[ 7

402 SoγtTtβmpl−tβGsynthβsisGoγGspYTc−r∙onGlinkβαGpolymβricGc−r∙onGnitriαβGporousGn−notu∙βsGwithG
βnh−ncβαGphotoc−t−lyticGhyαroπβnGβvolutionUG2021SG][XSGX[b[Ya 11

401 ThβGβγγβctGoγGinαiumGαopinπGonGthβGhyαroπβnGβvolutionGpβrγorm−ncβGoγGπTmZx[G∙−sβαG
photoc−t−lystsUG2021SG[]SG][[T]]W 4

400 T−ilorinπGthβGβlβctronicGstructurβGoγGultr−thinGYnGliZy[mlGshββtsG∙yG∙oronGαopinπGγorGβnh−ncβαG
visi∙lβGliπhtGβnvironmβnt−lGrβmβαi−tionUG2021SG][YSGX[b]YX 6
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399 yxyπβnGv−c−ncyTrichGliyYTxdGSupβrT−ctivβGcoTc−t−lystGonGπTmZx[GγorGβγγiciβntGvisi∙lβTliπhtG
photoc−t−lyticGmyYGrβαuctionUG2021SG[[SGXWXZaa 19

398 ThβGsynβrπyGoγGthβrm−lGβxγoli−tionG−nαGphosphorusGαopinπGinGπTmZx[GγorGimprovβαGphotoc−t−lyticG
rYGπβnβr−tionUG2021SG[_SGZ]c]TZ_W[ 11

397 p−cilβGconstructionGoγGyTαopβαGcryst−llinβGVGnonTcryst−llinβGπTmZx[Gβm∙βααβαGn−noThomojunctionG
γorGβγγiciβntlyGphotoc−t−lyticGrYGβvolutionUG2021SGXaYSG_WYT_XY 31

396
kGcomp−r−tivβGstuαyG∙βtwββnGthβrm−lGβtchinπG−nαGliquiαGβxγoli−tionGoγG∙ulkGπr−phiticGc−r∙onG
nitriαβGtoGn−noshββtsGγorGthβGphotoc−t−lyticGαβπr−α−tionGoγG−GmoαβlGβnvironmβnt−lGpollut−ntSG
}hoα−minβGlUG2021SGZYSG_baTaW_

4

395
omployinπGonβTstβpGcouplinπGcolαGpl−sm−G−nαGthβrm−lGpolymβriz−tionG−ppro−chGtoGconstructG
nitroπβnGαβγβctTrichGc−r∙onGnitriαβsGtow−rαGβγγiciβntGvisi∙lβTliπhtTαrivβnGhyαroπβnGπβnβr−tionUG2021
SG[_SG]X]bT]X_b

1

394 Tβmpl−tβTγrββGsynthβsisGoγGhiπhGspβciγicGsurγ−cβG−rβ−Gπ−uzβTlikβGporousGπr−phiticGc−r∙onGnitriαβGγorG
βγγiciβntGphotoc−t−lyticGαβπr−α−tionGoγGtβtr−cyclinβGhyαrochloriαβUG2021SG]_SG[_[XT[_]Z 4

393 SβlβctivβGvisi∙lβTliπhtTαrivβnGtoxicityG∙rβ−kαownGoγGnβrvβG−πβntGsimul−ntGmβthylGp−r−oxonGovβrG−G
photo−ctivβGn−noγ−∙ricUG2021SGYb]SGXXcaa[ 7

392 riπhGsurγ−cβG−rβ−Gx−noγl−kβsGoγGzTπmZx[Gphotoc−t−lystGlo−αβαGwithGkπGn−nop−rticlβGwithG
intr−pl−n−rG−nαGintβrpl−n−rGch−rπβGsβp−r−tionGγorGβnvironmβnt−lGrβmβαi−tionUG2021SG[WbSGXXZWcb 1

391 sntβrγ−ci−lGonπinββrinπGγorGsmprovβαGzhotoc−t−lysisGinG−Gmh−rπβGStorinπGYnGm−r∙onGxitriαβdG
wβl−minβGpunction−lizβαGzolyOhβpt−zinβGimiαβPUG2021SGXXSGYWWZWX_ 21

390 SynβrπisticGβγγβctsGoγGkπTαopβαG−nαGmorpholoπyGrβπul−tionGoγGπr−phiticGc−r∙onGnitriαβGn−noshββtsG
γorGβnh−ncβαGphotoc−t−lyticGpβrγorm−ncβUG2021SGZY[SGXX[aaY 6

389 wβt−llicGxiSβGcoc−t−lystGαβcor−tβαGπTmZx[GwithGβnh−ncβαGphotoc−t−lyticG−ctivityUG2021SG[XZSGXYa[a[ 10

388 nβnsityGγunction−lGthβoryGstuαyGonG−GnitroπβnTrichGc−r∙onGnitriαβGm−tβri−lGmxG−sGphotoc−t−lystGγorG
myGrβαuctionGtoGmXG−nαGmYGproαuctsUG2021SG]b]SGa[WTa[c 15

387 ThβGαβπr−α−tionGoγGβnroγlox−cinG∙yG−GnonTmβt−llicGhβpt−zinβT∙−sβαGymxGpolymβrdGuinβticsSG
mβch−nismG−nαGβγγβctGoγGw−tβrGconstituβntsUG2021SGYaZSGXYb[Z] 5

386
woαiγiβαGπTmZx[VTiyYVmαSGtβrn−ryGhβtβrojunctionGn−nocompositβG−sGhiπhlyGvisi∙lβGliπhtG−ctivβG
photoc−t−lystGoriπin−tβαGγromGmαSG−sGthβGβlβctronGsourcβGoγGTiyYGtoG−ccβlβr−tβGZTtypβG
hβtβrojunctionUG2021SGY]aSGXXaca_

13

385 Topoloπic−lGtr−nsγorm−tionGoγG∙ismuthGv−n−α−tβGintoG∙ismuthGoxychloriαβdGl−nαTπ−pGβnπinββrinπG
oγGultr−thinGn−noshββtsGwithGoxyπβnGv−c−nciβsGγorGβγγiciβntGmolβcul−rGoxyπβnG−ctiv−tionUG2021SG[YWSGXYa]aZ 13

384 p−cilβGonβTstβpGsynthβsisGoγGporousGπr−phβnβTlikβGπTmZx[GrichGinGnitroπβnGv−c−nciβsGγorGβnh−ncβαG
rYGproαuctionGγromGphotoc−t−lyticG−quβousTph−sβGrβγorminπGoγGmβth−nolUG2021SG[_SGXcaTYWb 8

383 loronVoxyπβnTcoαopβαGπr−phiticGc−r∙onGnitriαβGn−nomβshGγorGβγγiciβntGphotoc−t−lyticGhyαroπβnG
βvolutionUG2021SG[WaSGXYaXX[ 15

382 SynβrπβticGβnh−ncβmβntGoγGsurγ−cβGrβ−ctionsG−nαGch−rπβGsβp−r−tionGovβrGholβyGmZx[VTiyYGYnG
hβtβrojunctionsUG2021SG__SGYa]TYbZ 24
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381 zromotinπGhyαroπβnGβvolutionGoγG−GπTmZx[T∙−sβαGphotoc−t−lystG∙yGinαiumG−nαGphosphorusG
coTαopinπUG2021SG[]SGaYZXTaYZb 6

380 mrβ−tionGoγGc−r∙onGαβγβctsG−nαGinTpl−nβGholβsGwithGthβG−ssist−ncβGoγGxr[lrGtoGβnh−ncβGthβG
photoc−t−lyticG−ctivityGoγGπTmZx[UG 5

379 oosinT G−nαGsulγurTcoαopβαGπTmZx[GcompositβGγorGphotoc−t−lyticG−pplic−tionsdGthβGrβπβnβr−tionGoγG
xknrVxknzrG−nαGthβGoxiα−tionGoγGsulγiαβGtoGsulγoxiαβUG 3

378 ssotypicGhβtβrojunctionG∙−sβαGonGpβTαopβαG−nαGtβrβphth−l−lαβhyαβTmoαiγiβαGc−r∙onGnitriαβGγorG
improvinπGphotoc−t−lyticGαβπr−α−tionGwithGsimult−nβousGhyαroπβnGproαuctionUG2021SG 5

377 momput−tion−lGαβsiπnGoγGπr−phiticGc−r∙onGnitriαβGphotoc−t−lystsGγorGw−tβrGsplittinπUG2021SGYYaSGZ[XTZ]b 5

376 zolymβricGc−r∙onGnitriαβT∙−sβαGphotoc−t−lystsGγorGphotorβγorminπGoγG∙iom−ssGαβriv−tivβsUG 7

375 monstructionGoγGpolymβricGc−r∙onGnitriαβG−nαGαi∙βnzothiophβnβGαioxiαβT∙−sβαGintr−molβcul−rG
αonorâ��−ccβptorGconjuπ−tβαGcopolymβrsGγorGphotoc−t−lyticGrYGβvolutionUG2021SGZSGX_ccTXaWa 10

374
“nivβrs−lGstr−tβπyGusinπGβnvironmβntTγriβnαlyGinorπ−nicGcompounαsGγorGthβGprβp−r−tionGoγGporousG
c−r∙onGnitriαβGγorGβγγiciβntGphotoc−t−lyticGhyαroπβnGproαuctionG−nαGβnvironmβnt−lGrβmβαi−tionUG
2021SG[]SG[ZWZT[ZXW

1

373 “tilizinπGoT–−stβGγorGmonstructionGoγGw−πnβticG−nαGmorβTShβllGZTSchβmβGzhotoc−t−lystsdGknG
oγγβctivβGkppro−chGtoGoT–−stβG}βcyclinπUG2021SG]]SGXYacTXYbc 8

372 l−nαGonπinββrinπG−nαGworpholoπyGmontrolGoγGyxyπβnTsncorpor−tβαGqr−phiticGm−r∙onGxitriαβG
zorousGx−noshββtsGγorGriπhlyGoγγiciβntGzhotoc−t−lyticGryαroπβnGovolutionUG2021SGXZSG[b 14

371 “ltr−thinGmβsoporousGπr−phiticGc−r∙onGnitriαβGn−noshββtsGwithGγunction−lGcy−noGπroupGαβcor−tionG
−nαGnitroπβnTv−c−ncyGαβγβctsGγorG−nGβγγiciβntGsβlβctivβGmyGphotorβαuctionUG2021SGXZSGXY_Z[TXY_[X 5

370 mrkzTo}Gcdmom∙in−tionGoγGm−r∙onGxitriαβG−nαGSβmiconαuctorsGγorGthβGonh−ncβmβntGoγGthβG
zhotoc−t−lyticGnβπr−α−tionGoγGyrπ−nicGzollut−ntsG−nαGryαroπβnGzroαuctionUG2021SGZXbTZaW

369 rβtβrostructurβsGoγGtit−niumT∙−sβαGw—βnβsGinGβnβrπyGconvβrsionG−nαGstor−πβGαβvicβsUG2021SGcSGbZc]Tb[_] 10

368 SynβrπβticGpol−riz−tionGβγγβctGoγGproton−tionG−nαGpβTαopinπGonGπTmZx[GwithGβnh−ncβαG
photoc−t−lyticG−ctivityUG 1

367 mrkzTo}G]dqr−phiticGm−r∙onGxitriαβTpolymβrGry∙riαsdGkG–inâ��–inGmom∙in−tionGwithGkαv−ncβαG
zropβrtiβsGγorGniγγβrβntGkpplic−tionsUG2021SGXa[TYYW

366 qr−phiticGc−r∙onGnitriαβT∙−sβαGmβt−lTγrββGphotoc−t−lystUG2021SG[[cT[b[ 0

365 ThβGβαπβTβpit−xi−lGπrowthGoγGyβllowGπTmxGonGrβαGπTmxGn−noshββtsGwithGsupβriorGphotoc−t−lyticG
−ctivitiβsUG2021SG]aSGZXXcTZXYY 15

364 otchinπTinαucβαGhiπhlyGporousGpolymβricGc−r∙onGnitriαβGwithGβnh−ncβαGphotoc−t−lyticGhyαroπβnG
βvolutionUG2021SG]aSG[XZbT[X[X 0
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363 xickβlGαopinπG−sG−nGβγγβctivβGstr−tβπyGtoGpromotβGsβp−r−tionGoγGphotoπβnβr−tβαGch−rπβGc−rriβrsG
γorGβγγiciβntGsol−rTγuβlGproαuctionUG2021SGXXSG[WXYT[WX] 1

362 ”isi∙lβTliπhtGphotoc−t−lyticGsβlβctivβGoxiα−tionGoγGmOspZPâ��rG∙onαsG∙yG−nionâ��c−tionGαu−lTmβt−lTsitβG
n−nosc−lβGloc−lizβαGc−r∙onGnitriαβUG2021SGXXSG[[YcT[[Zb 1

361 zhotoc−t−lyticG−ctivityGoγGpβrovskitβGSrTiyZGc−t−lystsGαopβαGwithGv−ri−∙lβGr−rβGβ−rthGionsUG2021SG[WSGXWaaTXWb] 8

360 SynβrπisticGβnh−ncβmβntGoγGphotoc−t−lyticGrYGproαuctionG∙yGxiGαβcor−tβαGYnG∙u∙∙lβTlikβGc−r∙onG
nitriαβUG2021SG 1

359 YnGw−tβri−lsGlriαπinπGoxpβrimβntsG−nαGmomput−tionsGγorGolβctroVzhotoc−t−lysisUGYWWZb[X 35

358 SinπlβTktomGzαâ��xZGSitβsGonGm−r∙onTnβγiciβntGπTmZx[GγorGzhotoc−t−lyticGrYGovolutionUG2021SGYaSGXZcTX[_ 9

357 kπpβyYGx−nop−rticlβVZnsnYS[GwicrosphβrβGpâ��nGrβtβrojunctionsGwithGriβr−rchic−lGx−nostructurβsG
γorGoγγiciβntG”isi∙lβTviπhtTnrivβnGrYGovolutionUG2021SGcSGY_aZTY_bZ 77

356 zorousGm−r∙onGxitriαβGThinGStripdGzrβcisβGm−r∙onGnopinπG}βπul−tinπGnβloc−lizβαGˇ�TolβctronGsnαucβsG
olβv−tβαGzhotoc−t−lyticGryαroπβnGovolutionUG2021SGXaSGβYWW__YY 26

355 SynβrπisticGβnh−ncβmβntGoγGˇ�TβlβctronGαβnsityGinGπr−phiticGc−r∙onGnitriαβGγorGsiπniγic−ntlyGimprovβαG
photoc−t−lyticGhyαroπβnGβvolutionGunαβrGvisi∙lβTliπhtGirr−αi−tionUG2021SG[_SGb[b_Tb[c_ 6

354 zhosphorusTαopβαGm−r∙onGxitriαβGx−noshββtsG−sGoγγiciβntG–hitβTvonTviπhtTnrivβnGzhotoc−t−lystG
γorGryαroπβnGovolutionG−nαGTβtr−cyclinβGnβπr−α−tionUG2021SGX]XSGZ]cY 0

353 “r−cilTnopβαGqr−phiticGm−r∙onGxitriαβGγorGonh−ncβαGzhotoc−t−lyticGzβrγorm−ncβUG2021SGXZSGXYXXbTXYXZW 5

352 m−r∙onGnitriαβT∙−sβαGphotoc−t−lystsGγorGthβGmitiπ−tionGoγGw−tβrGpollutionGβnπβnαβrβαG∙yG
ph−rm−cβutic−lGcompounαsUG2021SGYbSGY[ccYTY]WXZ 4

351 nβvβlopmβntGoγGvβrs−tilβGmαwoy[VπTmZx[Gn−nocompositβGγorGβnh−ncβαGphotoβlβctrochβmic−lG
oxyπβnGβvolutionGrβ−ctionG−nαGphotoc−t−lyticGαyβGαβπr−α−tionG−pplic−tionsUG2021SGXcSGXWWZcY 19

350 viquiαToxγoli−tβαGYnGw−tβri−lsGγorGyptoβlβctronicGkpplic−tionsUG2021SGbSGβYWWZb_[ 23

349 onh−ncβmβntGinGzhotoc−t−lyticGrYyYGzroαuctionGovβrGπTmZx[Gx−nostructurβsdGkGmoll−∙or−tivβG
kppro−chGoγGxitroπβnGnβγiciβncyG−nαGSupr−molβcul−rGzrβcursorsUG2021SGcSG[]YWT[]ZW 25

348 mryst−lliz−tionGoγGmov−lβntGTri−zinβGpr−mβworksGvi−G−GrβtβroπβnβousGxuclβ−tionGkppro−chGγorG
oγγiciβntGzhotoc−t−lyticGkpplic−tionsUG2021SGZZSGXcc[TYWWZ 15

347 zrβp−r−tionG−nαG−pplic−tionGoγGαβγβctivβGπr−phitβGph−sβGc−r∙onGnitriαβGphotoc−t−lystsUG2021SG

346 riπhTThrouπhputGynβTzhotonGoxcit−tionGz−thw−yGinGWnVZnGrβtβrojunctionsGγorG”isi∙lβTviπhtGnrivβnG
ryαroπβnGovolutionUG2021SGZXSGYXWWbX_ 40

Citation Report

40



345 S−ltTrβsist−ntGn−nosβnsorGγorGγ−stGsulγ−αimβthoxinβGtr−cinπG∙−sβαGonGoxyπβnTαopβαGπTmxG
n−nopl−tβsUG2021SGXbbSGX]Z

344 om∙βααinπGXnG–yZGx−notu∙βsGintoGYnG“ltr−thinGzorousGπTmZx[GtoGsmprovβGthβGSt−∙ilityG−nαG
oγγiciβncyGoγGzhotoc−t−lyticGryαroπβnGzroαuctionUG2021SG[SG[Z_]T[Za] 5

343 ZTSchβmβGliVliYyYmyZVv−yβrβαGnou∙lβTryαroxiαβGx−noshββtGrβtβrojunctionsGγorGzhotoc−t−lyticG
myYG}βαuctionGunαβrG”isi∙lβGviπhtUG2021SG[SG[cWYT[cXX 20

342 }βαuct−ntTγrββGsynthβsisGoγGoxyπβnGv−c−nciβsTmβαi−tβαGTiyYGn−nocryst−lsGwithGβnh−ncβαG
photoc−t−lyticGxyGrβmov−lGpβrγorm−ncβdGknGβxpβrimβnt−lG−nαGnpTGstuαyUG2021SG][[SGX[bcYZ 7

341 kπjkπmlGzhotoc−t−lystGvo−αβαGonGthβGZnGqr−phβnβVzkxsGryαroπβlGγorGthβGonh−ncβαG
kαsorptionTzhotoc−t−lyticGnβπr−α−tionG−nαGsnGSituGSo}SGwonitorinπGzropβrtiβsUG2021SG_SG[X__T[Xaa 2

340 mh−rπβGlβh−viorGinGzhotoc−t−lyticGryαroπβnGzroαuctionG∙yGzhotoGolβctrochβmic−lGTβstGl−sβαGonG
x−nom−tβri−lGoγGmoSYGwoαiγiβαGπTmZx[UG2021SGX_SGYX]WW]X 0

339 kαv−ncinπGqr−phiticGm−r∙onGxitriαβTl−sβαGzhotoc−t−lystsGtow−rαGlro−α∙−nαGSol−rGonβrπyG
r−rvβstinπUG2021SGZSG__ZT_ca 21

338 TiyYjzmxGcorβTshβllGn−no−rr−ysGαβcor−tβαGwithGkuGn−nop−rticlβsGγorGβnh−ncβαG
photoβlβctrochβmic−lGpβrγorm−ncβUG2021SGZa_SGXZbWZ_ 2

337
montrollinπGthβGupTconvβrsionGphotoluminβscβncβGpropβrtyGoγGc−r∙onGqu−ntumGαotsGOm{nsPG∙yG
moαiγyinπGitsGsurγ−cβGγunction−lGπroupsGγorGβnh−ncβαGphotoc−t−lyticGpβrγorm−ncβGoγGm{nsVli”y[G
unαβrG−G∙ro−αTspβctrumGirr−αi−tionUG2021SG[aSGZ[_cTZ[b]

1

336 knGyvβrviβwGoγGthβG}βcβntGzroπrβssGinGzolymβricGm−r∙onGxitriαβGl−sβαGzhotoc−t−lysisUG2021SGYXSGXbXXTXb[[ 15

335 TwoTαimβnsion−lGn−nom−tβri−lsGwithGβnπinββrβαG∙−nαπ−pdGSynthβsisSGpropβrtiβsSG−pplic−tionsUG2021
SGZaSGXWXW]c 24

334 zhosph−tizβαGq−ZnsnyxGn−nocryst−lsGwithGcorβTshβllGstructurβsGγorGβγγiciβntG−nαGst−∙lβGpurβGw−tβrG
splittinπGvi−GγourTβlβctronGphotoc−t−lysisUG2021SG[XWSGXYbZcX 3

333 zointTnβγβctGonπinββrinπdGvβvβr−πinπGsmpβrγβctionsGinGqr−phiticGm−r∙onGxitriαβGOπTmGxGPG
zhotoc−t−lystsGtow−rαGkrtiγici−lGzhotosynthβsisUG2021SGXaSGβYWW_b]X 49

332
momput−tion−lG−nαGβxpβrimβnt−lGβviαβncβGoγGzαGsupportβαGzTαopβαGporousGπr−phiticGc−r∙onG
nitriαβG−sG−GhiπhlyGβγγiciβntG−nαGβxcβption−llyGαur−∙lβGphotoc−t−lystGγorG∙oostβαGvisi∙lβTliπhtTαrivβnG
∙βnzylG−lcoholGoxiα−tionUG2021SGX]YSGXWccb]

5

331 â��liâ��yâ��Gv−c−ncyTp−irsGinαucβαGphotochromicG∙βh−viorGinGliY–y_Gultr−thinGn−noshββtsUG2021SGYYZSGXXWcbb 5

330 St−∙lβGmβt−lâ��orπ−nicGγr−mβworksGγorGzomGw−tβrGsplittinπUG2021SGYaSGXWWY[W 4

329 }−piαGwicrow−vβGSynthβsisGoγGwβsoporousGyxyπβnTnopβαGπTmZx[GwithGm−r∙onG”−c−nciβsGγorG
oγγiciβntGzhotoc−t−lyticGrYyYGzroαuctionUG2021SGcSG_abbT_acb 11

328 ThβGintβrγ−ci−lGch−rπβGtr−nsγβrGinGtriphβnylphosphinβT∙−sβαGmypVzmxGhβtβrojunctionsG−nαGitsG
promotion−lGβγγβctsGonGphotoc−t−lyticGhyαroπβnGβvolutionUG2021SG[_SGXa___TXa_a_ 1
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327 xo∙lβTwβt−lTprββGliVπTmZx[Gx−nohy∙riαsGγorGoγγiciβntGzhotoc−t−lyticGmyYG}βαuctionGunαβrG
Simul−tβαGsrr−αi−tionUG2021SGZ]SGXWXWYTXWXXY 13

326 kπYmyZGn−nop−rticlβsGαβcor−tβαGπTmZx[G−sG−GhiπhTβγγiciβncyGc−t−lystGγorGphotoc−t−lyticG
αβπr−α−tionGoγGorπ−nicGcont−min−ntsUG2021SGZYSGX[[_[ 1

325 SynthβsisGoγGmβt−lTγrββGphosphorusGαopβαGπr−phiticGc−r∙onGnitriαβTzY]GOTiyYPGcompositβdG
mh−r−ctβriz−tionSGcyclicGvolt−mmβtryG−nαGphotoc−t−lyticGhyαroπβnGβvolutionUG2021SGYYZSGXXWc]b 9

324 wβt−lTorπ−nicGγr−mβworksGlo−αβαGonGphosphorusTαopβαGtu∙ul−rGc−r∙onGnitriαβGγorGβnh−ncβαG
photoc−t−lyticGhyαroπβnGproαuctionG−nαG−minβGoxiα−tionUG2021SG]cWSGXTXX 13

323 sntroαucinπGspinGpol−riz−tionGintoG−tomic−llyGthinGYnGc−r∙onGnitriαβGshββtsGγorGπrβ−tlyGβxtβnαβαG
visi∙lβTliπhtGphotoc−t−lyticGw−tβrGsplittinπUG2021SGbZSGXW]abZ 17

322 YnGqr−phiticGm−r∙onGxitriαβGγorGonβrπyGmonvβrsionG−nαGStor−πβUG2021SGZXSGYXWY][W 42

321 ynGzTαopinπGoγGπr−phiticGc−r∙onGnitriαβGwithGhβx−chlorotriphosph−zβnβG−sG−GsourcβGoγGphosphorusUG
2021SG]]YSGX[c[cW 5

320 qrowthGoγGZnsnSGonGwypTnβrivβαGxiTpβGvnrGtoGmonstructGTβrn−ryTShβllβαGx−notu∙βsGγorGoγγiciβntG
zhotoc−t−lyticGryαroπβnGovolutionUG2021SG_WSGca_YTcaaY 7

319
kGαu−lGstr−tβπyGγorGsynthβsizinπGc−r∙onVαβγβctGcomoαiγiβαGpolymβricGc−r∙onGnitriαβGporousG
n−notu∙βsGwithG∙oostβαGphotoc−t−lyticGhyαroπβnGβvolutionG−nαGsynchronousGcont−min−ntG
αβπr−α−tionUG2021SGYbaSGXXccc]

31

318 sonicGliquiαT−ssistβαGsynthβsisGoγGporousG∙oronTαopβαGπr−phiticGc−r∙onGnitriαβGγorGphotoc−t−lyticG
hyαroπβnGproαuctionUUG2021SGYaYSGXYcc]Z 18

317 x−noporousGmopβYy[Gvo−αβαGwithGztTkπGγorGzhotoc−t−lyticGryαroπβnGovolutionUG2021SGaZSGYacbTYbWa 1

316 }βcβntGkαv−ncβsGonGzorousGw−tβri−lsGγorGSynβrπβticGkαsorptionG−nαGzhotoc−t−lysisUG 4

315 smiαβGmoαiγic−tionGcouplinπGwithGxrYTwsvT]ZOpβPG∙oostsGthβGphotoc−t−lyticGpβrγorm−ncβGoγG
πr−phiticGc−r∙onGnitriαβGγorGβγγiciβntGw−tβrGrβmβαi−tionUG2021SGZccSGXcYTYWW 5

314 uâ��x−GcoTαopinπGinGcryst−llinβGpolymβricGc−r∙onGnitriαβGγorGhiπhlyGimprovβαGphotoc−t−lyticGhyαroπβnG
βvolutionUG2021SG[_SGY_ZXbTY_ZYb 6

313 niγγβrβncβsG−nαGSimil−ritiβsGoγGzhotoc−t−lysisG−nαGolβctroc−t−lysisGinGTwoTnimβnsion−lG
x−nom−tβri−lsdGStr−tβπiβsSGTr−psSGkpplic−tionsG−nαGmh−llβnπβsUG2021SGXZSGX]_ 20

312 Supβrcritic−lGmyYTT−ilorβαGYnGyxyπβnTαopβαGkmorphousGm−r∙onGxitriαβGγorGonh−ncβαG
zhotoc−t−lyticGkctivityUG 2

311 “nm−skinπGthβG}olβGoγG−nGkmorphousVkmorphousGsntβrγ−cβG−nαG−Gmryst−llinβVkmorphousGsntβrγ−cβG
inGthβGTr−nsitionGoγGmh−rπβGm−rriβrsGonGthβGmxVSiyV–yGzhotoc−t−lystUG2021SGXZSGZXab]TZXacb 1

310 SynthβsisSGstructurβSG−nαGsβlβctβαGphotoc−t−lyticG−pplic−tionsGoγGπr−phiticGc−r∙onGnitriαβdG−GrβviβwUG
2021SGZYSGXb]XYTXb][Z 6
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309 kGγ−cilβGhyαrothβrm−lGsynthβsisGoγGγβwTl−yβrGoxyπβnTαopβαGπTmZx[GwithGβnh−ncβαGvisi∙lβG
liπhtTrβsponsivβGphotoc−t−lyticG−ctivityUG2021SGb_cSGX]cYcY 12

308 limβt−llicGwypTnβrivβαGSulγiαβsGwithGrβtβrojunctionGsntβrγ−cβsGSynthβsizβαGγorGzhotoc−t−lyticG
ryαroπβnGovolutionUG2021SG_WSGXX[ZcTXX[[c 3

307 zhosphorusTcont−ininπGπTmZx[Gphotoc−t−lystsGγorGhyαroπβnGβvolutiondGkGrβviβwUG2021SG 4

306 ”−c−ncyGβnπinββrβαGpolymβricGc−r∙onGnitriαβGn−noshββtsGγorGβnh−ncβαGphotorβαoxGc−t−lyticG
βγγiciβncyUG2021SGXWW[cX 4

305 olβctronGtr−nsγβrGvi−G−Gc−r∙onGch−nnβlGγorGβγγiciβntGZTschβmβGsol−rGhyαroπβnGproαuctionUG2021SG[_SGYbWcbTYbXWc0

304 Tr−nsitionGmβt−lsGαβcor−tβαGπTmZx[VxTαopβαGc−r∙onGn−notu∙βGc−t−lystsGγorGw−tβrGsplittinπdGkG
rβviβwUG2021SGbc]SGXX]]XW 12

303 SynβrπisticGoγγβctGoγGwβt−lGmomplβxG−nαGnu−lGnopβαGqr−phiticGm−r∙onGxitriαβGγorGSupβriorG
zhotoc−t−lyticGryαroπβnGovolutionUG2021SGZ]SGX]YYZTX]YZZ 2

302 SynthβsisGoγGcryst−llinβGc−r∙onGnitriαβGwithGβnh−ncβαGphotoc−t−lyticGxyGrβmov−lGpβrγorm−ncβdGknG
βxpβrimβnt−lG−nαGnpTGthβorβtic−lGstuαyUG2021SGbZSGXXZTXYY 6

301 montrollinπGthβGcoorαin−tionGβnvironmβntGoγGmoG−tomsGαβrivβαGγromGmoVZspTbGγorG∙oostinπG
photoc−t−lyticGrGβvolutionGoγGmαSUG2021SG]c_SGXZcTX[a 3

300 monstructionGoγGπTmZx[TpβrrocβnβGmopolymβrsGγorGonh−ncβαG”isi∙lβTviπhtGzhotoc−t−lyticGkctivityUG
2021SG_SGbXX[TbXXc 1

299 Siπn−lTonGphotoβlβctrochβmic−lGimmuno−ss−yGmβαi−tβαG∙yGthβGβtchinπGrβ−ctionGoγG
oxyπβnVphosphorusGcoTαopβαGπTmxVkπlrVwnyGn−nohy∙riαsUG2021SGXXaXSGZZb_bW 12

298
monstructinπGv−nGαβrG–−−lsGrβtβroπβnβousGzhotoc−t−lystsGl−sβαGonGktomic−llyGThinGm−r∙onG
xitriαβGShββtsG−nαGqr−phαiynβGγorGriπhlyGoγγiciβntGzhotoc−t−lyticGmonvβrsionGoγGmyGintoGmyUG2021SG
XZSG[W_YcT[W_Za

12

297 nisorαβrβαGnitroπβnTαβγβctTrichGporousGc−r∙onGnitriαβGphotoc−t−lystGγorGhiπhlyGβγγiciβntGrYG
βvolutionGunαβrGvisi∙lβTliπhtGirr−αi−tionUG2021SGXbXSGXcZTYWZ 29

296 SynthβsisGoγGultr−thinSGporousG−nαGsurγ−cβGmoαiγiβαGliYyYmyZGn−noshββtsG∙yGxiGαopinπGγorG
photoc−t−lyticGorπ−nicGpollut−ntsGαβπr−α−tionUG2021SGXY]SGabTba 4

295 loostinπGthβG−ctiv−tionGoγGmolβcul−rGoxyπβnG−nαGthβGαβπr−α−tionGoγGtβtr−cyclinβGovβrGhiπhGlo−αinπG
kπGsinπlβG−tomicGc−t−lystUG2021SGYWXSGXXaZX[ 18

294 ThβGcoopβr−tionGoγGphotothβrm−lGconvβrsionSGphotoc−t−lysisG−nαGsulγ−tβGr−αic−lT∙−sβαG−αv−ncβαG
oxiα−tionGprocβssGonGγβwTl−yβrβαGπr−phitβGmoαiγiβαGπr−phiticGc−r∙onGnitriαβUG2021SG[XaSGXYaccZ 4

293 ”isi∙lβGliπhtGβxcitβαGπr−phiticGc−r∙onGnitriαβGγorGβγγiciβntGαβπr−α−tionGoγGthi−mβthox−mdG}βmov−lG
βγγiciβncySGγ−ctorsGβγγβctG−nαGrβ−ctionGmβch−nismGstuαyUG2021SGcSGXW]aZc 1

292 v−yβrβαGπr−phiticGc−r∙onGnitriαβdGn−noThβtβrostructurβsSGphotoVβlβctroTchβmic−lGpβrγorm−ncβG−nαG
trβnαsUGX 1
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291 “ltr−thinGmryst−llinβGmov−lβntTTri−zinβTpr−mβworkGx−noshββtsGwithGolβctronGnonorGqroupsGγorG
Synβrπistic−llyGonh−ncβαGzhotoc−t−lyticG–−tβrGSplittinπUG 3

290 “ltr−thinGmryst−llinβGmov−lβntTTri−zinβTpr−mβworkGx−noshββtsGwithGolβctronGnonorGqroupsGγorG
Synβrπistic−llyGonh−ncβαGzhotoc−t−lyticG–−tβrGSplittinπUG2021SG_WSGY]ZbXTY]ZcW 23

289 riπhlyGβγγiciβntGphotoc−t−lyticGαβπr−α−tionGoγGorπ−nicGpollut−ntsG∙yGmβsoporousGπr−phiticGc−r∙onG
nitriαβG∙onαβαGwithGcy−noGπroupsUG2021SG[XcSGXYc]WZ 11

288 SynthβsisGoγGhβx−πon−lGrosβttβsGoγGπTmxGwithG∙oostβαGch−rπβGtr−nsγβrGγorGthβGβnh−ncβαG
visi∙lβTliπhtGphotoc−t−lyticGhyαroπβnGβvolutionG−nαGhyαroπβnGpβroxiαβGproαuctionUG2021SG]caSGZ[]TZ_W 11

287 onh−ncinπGthβGphotoc−t−lyticGw−tβrGsplittinπGoγGπr−phiticGc−r∙onGnitriαβG∙yGhollowG−n−t−sβGtit−ni−G
αiβlβctricGrβson−torsUG2021SG]cbSGX[TYZ 3

286 SynthβsisGoγGsulγurGαopβαGπTmZx[GwithGβnh−ncβαGphotoc−t−lyticG−ctivityGinGmoltβnGs−ltUG2021SGaSGXXZXTXX[Y 7

285 snTSituGmonstructionGoγGSβquβnti−lGrβtβrostructurβαGmoSVmαSVmuSGγorGluilαinπGâ��olβctronT–βlcomβG
Zonβâ��GtoGonh−ncβGSol−rTtoTryαroπβnGmonvβrsionUG2021SGXYWa_Z 8

284 Surγ−cβGoxyπβnousGπroupsGmoαiγiβαGπr−phiticGc−r∙onGnitriαβGwithGsiπniγic−ntGpositivβGshiγtGoγG
v−lβncβG∙−nαGγorGβγγiciβntGphotoc−t−lyticGoxiα−tionUG2021SG]_ZSGX]WWaW 2

283 lG−nαGcy−noGπroupsGcoTαopβαGπTmxGwithGmultiplβGαβγβctsGγorGphotoc−t−lyticGnitroπβnGγix−tionGinG
ultr−purβGw−tβrGwithoutGholβGsc−vβnπβrsUG2021SG_WWSG_ZcT_[b 10

282 ”−nGαβrGw−−lsGhβtβrostructurβsG∙yGsinπlβGco∙−ltGsitβsT−nchorβαGπr−phβnβG−nαGπTmZx[Gn−noshββtsG
γorGphotoc−t−lyticGsynπ−sGproαuctionGwithGtun−∙lβGmyVrYGr−tioUG2021SGYc]SGXYWY_X 15

281 STschβmβGkπYmry[VπTmZx[Gphotoc−t−lystGγorGβγγβctivβGαβπr−α−tionGoγGorπ−nicGpollut−ntsGunαβrG
visi∙lβGliπhtUG2021SGXZYSGXWbb[c 3

280 zorousGπTmZx[G−nαG˛–TpβyyrG∙riαπβαG∙yGc−r∙onGαotsG−sGsynβrπβticGvisi∙lβTliπhtTαrivβnG
photoTγβntonGc−t−lystsGγorGcont−min−tβαGw−tβrGrβmβαi−tionUG2021SGXbZSG_YbT_[W 10

279
p−cilβGonβTpotGultr−sonicT−ssistβαGsynthβsisGoγGnovβlGkπj}qyVπTmZx[Gtβrn−ryGWnjYnVYnG
n−nocompositβGwithGβnh−ncβαGsynβrπβticGt−nαβmG−αsorptionTphotoc−t−lyticGαβπr−α−tionGoγG
rβc−lcitr−ntGorπ−nicGαyβsdGuinβticG−nαGmβch−nisticGinsiπhtsUG2021SGX[YSGXXXZb_

6

278 nistortβαGc−r∙onGnitriαβGn−noshββtsGwithG−ctiv−tβαGn´ Th´ ˇ�QGtr−nsitionG−nαGprβγβrrβαGtβxtur−lG
propβrtiβsGγorGphotoc−t−lyticGmyYGrβαuctionUG2021SG[WYSGX__TXa_ 23

277 kG∙ioinspirβαGcβrcosporinVpolymβthylmβth−cryl−tβGphotoc−t−lystGwithGhiπhGβγγiciβncyGγorG
αβcont−min−tionGoγGph−rm−cβutic−lsG−nαGp−thoπβnsUG2021SG[XcSGXY_]]] 0

276 p−∙ric−tionGoγGmβl−minβGtrimβt−phosph−tβGYnGsupβrmolβculβG−nαGitsGsupβriorGpβrγorm−ncβGonG
γl−mβGrβt−rα−ncySGmβch−nic−lG−nαGαiβlβctricGpropβrtiβsGoγGβpoxyGrβsinUG2021SGYY]SGXWcY_c 10

275 SinπlβGtunπstβnG−tomGstββrβαG∙−nαTπ−pGβnπinββrinπGγorGπr−phiticGc−r∙onGnitriαβGultr−thinG
n−noshββtsG∙oostsGvisi∙lβTliπhtGphotoc−t−lyticGrYGβvolutionUG2021SG[Y[SGXZWWW[ 9

274 zhotoc−t−lyticGpβrγorm−ncβGoγGπTmZx[G∙−sβαGn−nocompositβsGγorGβγγβctivβGαβπr−α−tionVrβmov−lG
oγGαyβsGγromGw−tβrG−nαGw−stβw−tβrUG2021SGX[ZSGXXX[Xa 18
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273
m−βsiumGsitβsGcoorαin−tβαGinGloronTαopβαGporousG−nαGwrinklβαGπr−phiticGc−r∙onGnitriαβG
n−noshββtsGγorGβγγiciβntGch−rπβGc−rriβrGsβp−r−tionG−nαGTr−nsγβrdGzhotoc−t−lyticGrYG−nαGrYyYG
proαuctionUG2021SG[YZSGXZWW_a

6

272 pirstTzrinciplβGstuαyGoγGlithiumGpolysulγiαβG−αsorptionGonGhβtβro−tomGαopβαGπr−phiticGc−r∙onG
nitriαβGγorGvithiumTSulγurG∙−ttβriβsUG2021SG]_]SGX]WZab 6

271 zromotβαGphotoc−t−lyticGαβπr−α−tionG−nαGαβtoxic−tionGpβrγorm−ncβGγorGnorγlox−cinGonGZTschβmβG
phosph−tβTαopβαGli”y[Vπr−phβnβGqu−ntumGαotsVzTαopβαGπTmZx[UG2021SGYa[SGXXb_cY 11

270 zβroxyαisulγ−tβG−ctiv−tionG∙yGphotoTπβnβr−tβαGch−rπβsGonGmβsoporousGc−r∙onGnitriαβGγorGrβmov−lG
oγGchlorophβnolsUG2021SGYc_SGXYWZaW 11

269 St−tβToγTthβT−rtGproπrβssGinGthβGsβlβctivβGphotoToxiα−tionGoγG−lcoholsUG2021SG_YSGZZbTZ]W 20

268 yxyπβnGv−c−ncyGαβpβnαβntGphotoc−t−lyticGmyYGrβαuctionG−ctivityGinGliquiαTβxγoli−tβαG−tomic−llyG
thinGliymlGn−noshββtsUG2021SGYcaSGXYW[Y_ 21

267 p−∙ric−tionGoγGγlowβrGsphβric−lTlikβGZTschβmβGpβ–y[VxiklTvnrGphotoc−t−lystsGwithGβxcβllβntG
−ctivityGγorGmyYGphotorβαuctionGunαβrGvisi∙lβGliπhtUG2021SG]_aSGX]WbW] 10

266 onh−ncinπGphotoc−t−lyticGmyYGrβαuctionGpβrγorm−ncβGoγGπTmZx[T∙−sβαGc−t−lystsGwithGnonTno∙lβG
pl−smonicGn−nop−rticlβsUG2021SGYcaSGXYW[[W 12

265 onh−ncβαGphotoc−t−lyticGrYVrYyYGproαuctionG−nαGtβtr−cyclinβGαβπr−α−tionGpβrγorm−ncβGoγGmαSβG
qu−ntumGαotsGsupportβαGonGuSGzSGxTcoTαopβαGhollowGc−r∙onGpolyhβαronsUG2021SG[Y_SGXZWbWb 4

264 oγγβctsGoγGv−riousG−lcoholGs−criγici−lG−πβntsGonGhyαroπβnGβvolutionG∙−sβαGonGmoSjSmxG
n−nom−tβri−lsG−nαGitsGmβch−nismUG2022SGYb_SGXZX]]b 5

263 ynβTstβpGsupr−molβcul−rGprβorπ−niz−tionGconstructβαGcrinklyGπr−phiticGc−r∙onGnitriαβGn−noshββtsG
withGβnh−ncβαGphotoc−t−lyticG−ctivityUG2022SGXW[SGX]]TX_Y 10

262 olβctronicGtuninπGoγGπTmZx[Gvi−GcompβtitivβGcoorαin−tionGtoGstimul−tβGhiπhTβγγiciβntlyG
photoc−t−lyticGγorGhyαroπβnGβvolutionUG2022SGbcXSGX_YWYa 2

261 Tu∙βGw−llGαβl−min−tionGβnπinββrinπGinαucβsGphotoπβnβr−tβαGc−rriβrGsβp−r−tionGtoG−chiβvβG
photoc−t−lyticGpβrγorm−ncβGimprovβmβntGoγGtu∙ul−rGπTmxUG2022SG[Y[SGXYaXaa 17

260
”isi∙lβTliπhtT−ssistβαGpβroxymonosulγ−tβG−ctiv−tionG∙yGmβt−lTγrββG∙iγunction−lGoxyπβnTαopβαG
πr−phiticGc−r∙onGnitriαβGγorGβnh−ncβαGαβπr−α−tionGoγGimiα−clopriαdG}olβGoγGnonTphotochβmic−lG−nαG
photoc−t−lyticG−ctiv−tionGp−thw−yUG2022SG[YZSGXYaW[b

9

259 yxyπβnTcont−ininπGπroupsG−nαGzGαopβαGporousGc−r∙onGnitriαβGn−noshββtsGtow−rαsGβnh−ncβαG
photoc−t−lyticG−ctivityUG2022SGYbaSGXZYZcc 0

258 nβγβctivβGpolymβricGc−r∙onGnitriαβdGp−∙ric−tionsSGphotoc−t−lyticG−pplic−tionsG−nαGpβrspβctivβsUG
2022SG[YaSGXZWccX 14

257 kGxiSGcoTc−t−lystGαβcor−tβαGZnsnSVπTmxGtypβTssG∙−llTγlowβrTlikβGn−nosphβrβGhβtβrojunctionGγorG
βγγiciβntGphotoc−t−lyticGhyαroπβnGproαuctionUG2021SG]WSGXXY[cTXXY]b 7

256 “rβ−TinαucβαGsupr−molβcul−rGsβlγT−ssβm∙lyGstr−tβπyGtoGsynthβsizβGwrinklβαGporousGc−r∙onGnitriαβG
n−noshββtsGγorGhiπhlyTβγγiciβntGvisi∙lβTliπhtGphotoc−t−lyticGαβπr−α−tionUUG2021SGXXSGYZ[]cTYZ[aW 2
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255 TwoTαimβnsion−lG∙uilαinπG∙locksGγorGphotoc−t−lyticG−mmoni−GproαuctionUG2021SGcSGXbaZZTXba[] 6

254 wβt−lTγrββGporousGphosphorusTαopβαGπTmxGphotoc−t−lystG−chiβvinπGβγγiciβntGsynthβsisGoγG∙βnzoinUUG
2021SGXXSGXY_bYTXY_b_ 1

253 SynβrπisticGmoαul−tionGoγGmβt−lTγrββGphotoc−t−lystsG∙yGthβGcompositionGr−tioGch−nπβG−nαG
hβtβro−tomGαopinπGγorGovβr−llGw−tβrGsplittinπUG2021SGcSGXXa]ZTXXa_X 5

252 kmiαβT∙riαπβαGconjuπ−tβαGorπ−nicGpolymβrsdGβγγiciβntGmβt−lTγrββGc−t−lystsGγorGvisi∙lβTliπhtTαrivβnG
myGrβαuctionGwithGryGtoGmyUG2021SGXYSGXX][bTXX]]Z 3

251
SupβriorGsponπβTlikβGc−r∙onGsβlγTαopinπGπr−phiticGc−r∙onGnitriαβGn−noshββtsGαβrivβαGγromG
supr−molβcul−rGprβT−ssβm∙lyGoγG−Gmβl−minβTcy−nuricG−ciαGcomplβxGγorGphotoc−t−lyticGrGβvolutionUG
2021SGZYSGX]]_W[

5

250
“pTsc−l−∙lβGβmβrπinπGβnβrπyGconvβrsionGtβchnoloπiβsGβn−∙lβαG∙yGYnGm−tβri−lsdGγromGmini−turβG
powβrGh−rvβstβrsGtow−rαsGπriαTconnβctβαGβnβrπyGsystβmsUGEnergy and Environmental ScienceSG2021SG
X[SGZZ]YTZZcY

35.4 6

249 promGTr−αition−lGStr−tβπiβsGtoGZTschβmβGmonγiπur−tionGinGqr−phiticGm−r∙onGxitriαβGzhotoc−t−lystsdG
}βcβntGzroπrβssG−nαGputurβGmh−llβnπβsUG2020SGYa_SGXXcX]a 67

248 m−r∙onGv−c−nciβsGimprovβαGphotoc−t−lyticGhyαroπβnGπβnβr−tionGoγGπTmZx[Gphotoc−t−lystGvi−G
m−πnβsiumGv−porGβtchinπUG2020SG[]SGXZcZcTXZc[_ 16

247 snGsituGαopinπGoγGztG−ctivβGsitβsGvi−GSnGinGαou∙lβTshβllβαGTiyYGhollowGn−nosphβrβsGwithGβnh−ncβαG
photoc−t−lyticGrYGproαuctionGβγγiciβncyUG2017SG[XSGXXWbcTXXWc_ 22

246 nβsiπnG−nαGβnπinββrinπGoγGl−yβrβαGαou∙lβGhyαroxiαβG∙−sβαGc−t−lystsGγorGw−tβrGαβpollutionG∙yG
−αv−ncβαGoxiα−tionGprocβssβsdG−GrβviβwUG2020SGbSG[X[XT[XaZ 72

245 zhotothβrm−lGconvβrsionG−ssistβαGphotoc−t−lyticGhyαroπβnGβvolutionGγromG−morphousGc−r∙onG
nitroπβnGn−noshββtsGwithGnitroπβnGv−c−nciβsUG2020SGYYSG[[]ZT[[_Z 12

244 snγluβncβGoγGztG−nαGzGαopinπGonGthβGpβrγorm−ncβGoγGπTmZx[Gmonol−yβrUG2020SGZ]SG_Y]T_Z[ 6

243 ynβTstβpGsynthβsisGoγGhiπhGphotoc−t−lyticGπr−phiticGc−r∙onGnitriαβGporousGn−noshββtsUG2020SGZXSG[_[WWX 7

242 on−∙linπGztTγrββGphotoc−t−lyticGhyαroπβnGβvolutionGonGpolymβricGmβlondG}olβGoγG−morphiz−tionGγorG
ovβrcominπGthβGlimitinπGγ−ctorsUG2018SGYSG 6

241 v−nGαβrG–−−lsGhβtβrostructurβGγorGphotoc−t−lysisdGqr−phiticGc−r∙onGnitriαβG−nαGt−nusG
tr−nsitionTmβt−lGαich−lcoπβniαβsUG2019SGZSG 8

240 }βmov−lGoγGzh−rm−cβutic−lGmont−min−ntsGinG–−stβw−tβrG“sinπGx−nom−tβri−lsdGkGmomprβhβnsivβG
}βviβwUG2019SGYWSG[bZT]W] 23

239 l−nαGβαπβGpositionsG−sG−GkβyGp−r−mβtβrGtoG−Gsystβm−ticGαβsiπnGoγGhβtβroπβnβousGphotoc−t−lystUG
2019SGXWSGbYTc[ 6

238 sntβrγ−ci−lGkssβm∙lyG−nαGkpplic−tionsGoγGpunction−lGwβsoporousGw−tβri−lsUG2021SGXYXSGX[Z[cTX[[Yc 24
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237
knGβγγiciβntG−nαGuniquβGroutβGγorGthβGγ−∙ric−tionGoγGhiπhlyGconαβnsβαGoxyπβnTαopβαGc−r∙onGnitriαβG
γorGthβGphotoαβπr−α−tionGoγGsynchronousGpollut−ntsG−nαGrYyYGproαuctionGunαβrG−m∙iβntG
conαitionsUG2022SGZWYSGXYWbZc

10

236 }βcβntGkαv−ncβsG−nαGmh−llβnπβsGinGzhotorβγorminπGoγGliom−ssTnβrivβαGpββαstocksGintoGryαroπβnSG
lioγuβlsSGorGmhβmic−lsG∙yG“sinπGpunction−lGm−r∙onGxitriαβGzhotoc−t−lystsUG2021SGX[SG[cWZT[cYY 7

235 zhotoc−t−lyticGkirGzuriγic−tionG“sinπGpunction−lGzolymβricGm−r∙onGxitriαβsUG2021SGbSGβYXWYZa_ 3

234 zrβp−r−tionGoγGxTαopβαGπr−phiticGc−r∙onGn−noγi∙βrsGcompositβsGvi−GpyrolysisGstr−tβπyG−nαGitsG
−pplic−tionGinGthβG−nti∙ioticsGtrβ−tmβntUG2021SG_ZXSGXYa_]_ 0

233 }βsβ−rchGzroπrβssGonGsmprovinπGthβGzhotoc−t−lysisGoγGqr−phitβTmZx[Gvi−GySGSG−nαGzGnopinπUG2017SG
W_SGb[Tc_ 2

232 zhotoc−t−lystsG∙−sβαGonGpolymβricGc−r∙onGnitriαβGγorGsol−rTtoTγuβlGconvβrsionUG2020SGZXSG[a]T]Wa 0

231 oγγiciβntGsynthβsisGoγGporousGπr−phiticGc−r∙onGnitriαβGn−noshββtsGwithGαiγγβrβntGprβcursorsGvi−G
thβrm−lGconαβns−tionUG2020SG_YSGZabTZbY 1

230 l−nαGstructurβTcontrollβαGzTmZx[GγorGphotoc−t−lyticGw−tβrGsplittinπGvi−G−ppropri−tβlyGαβcrβ−sinπG
oxiα−tionGc−p−cityUG2021SGbc]SGX_Y]XZ 0

229 sncrβ−sβαGsol−rG−∙sorptionG−nαGpromotβαGphotoc−rriβrGsβp−r−tionGinG−tomic−llyGthinGYnGc−r∙onG
nitriαβGshββtsGγorGβnh−ncβαGvisi∙lβTliπhtGphotoc−t−lysisUG2021SG[ZXSGXZZYXc 2

228 loostinπGβxcitonGαissoci−tionG−nαGch−rπβGtr−nsγβrGinGzTαopβαGYnGporousGπTmZx[GγorGβnh−ncβαGrYG
proαuctionG−nαGmolβcul−rGoxyπβnG−ctiv−tionUG2021SG[bSG[WZXT[WZX 0

227 YGnTGw−tβri−lsT∙−sβαGrβtβrostructurβsGγorGzomGonβrπyGmonvβrsionUG2022SGZ_XTZbb 0

226 wβt−lTγrββGγourTinTonβGmoαiγic−tionGoγGπTmZx[GγorGsupβriorGphotoc−t−lyticGmyYGrβαuctionG−nαGrYG
βvolutionUG2022SG[ZWSGXZYb]Z 7

225 kGhostâ��πuβstGsβlγT−ssβm∙lyGstr−tβπyGtoGβnh−ncβGˇ�TβlβctronGαβnsitiβsGinGultr−thinGporousGc−r∙onG
nitriαβGn−noc−πβsGtow−rαGhiπhlyGβγγiciβntGhyαroπβnGβvolutionUG2022SG[ZWSGXZYbbW 7

224 oxcβption−lGhiπhGtβmpβr−turβGintβrγ−cβGchβmistrydGkGcrβ−tionGoγGzTSnG∙onαsG−nαGβnh−ncβαG
photorβαuctionG−∙ilityUG2022SG[ZWSGXZY]cZ 0

223 onh−ncβαGphotoc−t−lyticGnitroπβnGγix−tionGinGli”y[dGconstructinπGoxyπβnGv−c−nciβsG−nαGpromotinπG
βlβctronGtr−nsγβrGthrouπhGyhmicGcont−ctUG 1

222 niscussionGonGzro∙lβmsGinGnβtβrmin−tionGoγGxitroπβnGmontβntGinGxitroπβnGnopβαGTit−niumGyxiαβG
∙yGolβmβnt−lGkn−lyzβrUG2020SGWbSGbWTb[

221 zolyαop−minβG−nαGx−γionG∙iTl−yβrGp−ssiv−tionGmoαiγiβαGmαSGphoto−noαβGγorGphotoβlβctrochβmic−lG
hyαroπβnGβvolutionUG 1

220 p−∙ric−tionGoγGmuSTmoαiγiβαGinvβrsβGop−lGπTmZx[Gphotoc−t−lystGwithGβnh−ncβαGpβrγorm−ncβGoγG
photoc−t−lyticGrβαuctionGoγGmyYUG2021SG][SGXWXaac 1
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219 riπhTβnβrπyG∙−llTmillinπGconstructinπGzTαopβαGπTmZx[VwozGhβtβrojunctionGwithGwoxG∙onαG∙riαπβαG
intβrγ−cβG−nαGSchottkyG∙−rriβrGγorGβnh−ncβαGphotoc−t−lyticGrYGβvolutionUG2022SGZWZSGXYWcZZ 8

218 kccumul−tionGoγGloc−lizβαGch−rπβGonGthβGsurγ−cβGoγGpolymβricGc−r∙onGnitriαβG∙oostsGthβG
photoc−t−lyticG−ctivityUG2021SG 0

217 zorousGzSGpβTαopβαGπTmxGn−nostructurβGwithGβnh−ncβαGphotoTpβntonG−ctivityGγorGrβmov−lGoγG
tβtr−cyclinβGhyαrochloriαβdGwβch−nismGinsiπhtSGnpTGc−lcul−tionG−nαGαβπr−α−tionGp−thw−ysUG2021SGXZZWZc 4

216 pluorβscβntGπr−phiticGc−r∙onGnitriαβGwithGphotoc−t−lyticGoxiα−sβTlikβG−ctivityGγorG−ntiTcountβrγβitinπG
−pplic−tionUG2021SGY_bSGXYW_b] 1

215 loostinπGzhotoc−t−lyticGkctivityG“sinπGm−r∙onGxitriαβGl−sβαGYnVYnGv−nGαβrG–−−lsGrβtβrojunctionsUG 14

214 wβch−nisticGsnsiπhtGthβG”isi∙lβGviπhtGnrivβnGryαroπβnGqβnβr−tionG∙yGzl−smonicGkuTmuGklloyG
wountβαGonGTiyGYjlTnopβαGqTmGZxG[GrβtβrojunctionGzhotoc−t−lystUG

213 SinπlβT−tomGco∙−ltThyαroxylGmoαiγic−tionGoγGpolymβricGc−r∙onGnitriαβGγorGhiπhlyGβnh−ncβαG
photoc−t−lyticGw−tβrGoxiα−tiondG∙−llGmillinπGincrβ−sβαGsinπlβG−tomGlo−αinπUUG2022SGXZSGa][Ta_Y 5

212 kGcritic−lGrβviβwGonGπr−phiticGc−r∙onGnitriαβGOπTmZx[PT∙−sβαGm−tβri−lsdGzrβp−r−tionSGmoαiγic−tionG
−nαGβnvironmβnt−lG−pplic−tionUG2022SG[]ZSGYX[ZZb 35

211 }βinγorcβαGupconvβrsionG−nαGch−rπβGsβp−r−tionGvi−GmiαTπ−pGst−tβsGinG–yZGn−noshββtGwithGinγr−rβαG
liπhtGαrivβnGtβtr−cyclinβGαβπr−α−tionUG2022SG[ZXSGXZ[XZ[ 0

210 riπhTβγγiciβncyG“ltr−thinGzorousGzhosphorusTnopβαGqr−phiticGm−r∙onGxitriαβGx−noshββtG
zhotoc−t−lystGγorGonβrπyGzroαuctionG−nαGonvironmβnt−lG}βmβαi−tionUG2022SGXYXWcc 9

209 worpholoπyG−nαGβlβmβntGαopinπGβγγβctsdGphosphorusTαopβαGhollowGpolyπon−lGπTmZx[GroαsGγorG
visi∙lβGliπhtTαrivβnGmyYGrβαuctionUG2022SG[_SGZWXaTZWY] 0

208 TuninπGthβGsntβr−ctionG∙βtwββnG}uthβniumGSinπlβGktomsG−nαGthβGSβconαGmoorαin−tionGSphβrβGγorG
oγγiciβntGxitroπβnGzhotoγix−tionUGYXXY[]Y 3

207 qr−phiticGc−r∙onGnitriαβGγorGphotoαβπr−α−tionGoγGαyβGwolβculβsUG2022SGcaTX[W

206 ynβTzotGThβrm−lGSynthβsisGoγGπTmxVZnyGmompositβsGγorGthβGnβπr−α−tionGoγG]Tpluorur−cilG
mytost−ticGnruπGunαβrG“”TvonGsrr−αi−tionUUG2022SGXYSG 2

205 SynβrπisticGβγγβctsGoγGthβGhy∙riαiz−tionG∙βtwββnG∙oronTαopβαGc−r∙onGqu−ntumGαotsG−nαGnVnTtypβG
πTmxGhomojunctionGγorG∙oostβαGvisi∙lβTliπhtGphotoc−t−lyticG−ctivityUUG2022SGX 1

204 }−tion−lGnβsiπnGoγGWnVYnG–yGZGVπTmGZGxG[GZTschβmβGry∙riαGγorGsmprovinπGzhotoc−t−lyticGnyβG
nβπr−α−tionUG2022SGaSG 0

203 oxcitβαGSt−tβGnyn−micsGinGnu−lTnβγβctsGwoαiγiβαGqr−phiticGm−r∙onGxitriαβUUG2022SGXWZZTXW[X 5

202 p−cilβGonβTpotGsoliαTst−tβGγ−∙ric−tionGoγG−GnovβlG∙in−ryGn−nocompositβGoγGcommβrci−lGZnyG−nαG
commβrci−lGz∙mry[GwithGβnh−ncβαGphotoc−t−lyticGαβπr−α−tionGoγG}hoα−minβGlGαyβUG2022SGXY[SGXXXcba 3
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201
SynβrπisticGβγγβctGoγGsinπlβT−tomGkπG−nαGhiβr−rchic−lGtrβmβll−TlikβGπTmZx[dGolβctronicGstructurβG
rβπul−tionG−nαGmultiTch−nnβlGc−rriβrsGtr−nsportGγorG∙oostinπGphotoc−t−lyticGpβrγorm−ncβUG2022SG
ZW_SGXYXXW_

3

200 montroll−∙lβGmorpholoπyGmopβYy[VπTmZx[GpTnGhβtβrojunctionGphotoc−t−lystsGwithG∙uiltTinGβlβctricG
γiβlαGβnh−ncβGphotoc−t−lyticGpβrγorm−ncβUG2022SGZW_SGXYXXWa 6

199 snsiπhtsGγromGαβnsityGγunction−lGthβoryGc−lcul−tionsGonGhβtβro−tomGzTαopβαGZnsnSG∙il−yβrG
n−noshββtsGwithG−tomicTlβvβlGch−rπβGstββrinπGγorGphotoc−t−lyticGw−tβrGsplittinπUUG2022SGXYSGXcYa 1

198 oγγiciβntGkmmoni−GolβctrosynthβsisG−nαGonβrπyGmonvβrsionGthrouπhG−GZnTxitr−tβGl−ttβryG∙yGsronG
nopinπGonπinββrβαGxickβlGzhosphiαβGm−t−lystUGYXWZbaY 10

197 onh−ncβαGvisi∙lβ´ liπhtGphotoc−t−lyticGmyYGrβαuctionGovβrGαirβctGZTschβmβGhβtβrojunctionGmuVzG
coTαopβαGπTmZx[jTiyYGphotoc−t−lystUGX 1

196 ynβTstβpGsynthβsisGoγGSTαopβαG−nαGnitroπβnTαβγβctsGcoTmoαiγiβαGmβsoporousGπTmZx[GwithG
βxcβllβntGphotoc−t−lyticGhyαroπβnGproαuctionGβγγiciβncyG−nαGαβπr−α−tionG−∙ilityUG2022SGXYb]aa 1

195 }β−lizinπGStronπG”isi∙lβTviπhtGk∙sorptionGl−nαGγorGYnGmryst−llinβGm−r∙onGxitriαβGShββtsGsnαucβαG∙yG
oxtβnαinπGˇ�Tmonjuπ−tionG−nαGsntroαucinπGmy−noGqroupsUG2022SGXWW_Z[ 1

194 q−sTzh−sβGpluorin−tionGoγGπTmxGγorGonh−ncβαGzhotoc−t−lyticGryαroπβnGovolutionUUG2021SGXYSG 1

193 wβt−lGSulγiαβGx−nocompositβsGγorGonβrπyGr−rvβstinπGkpplic−tionsUG2022SG]_aT_XY 0

192 loostinπGphotoc−t−lyticGhyαroπβnGβvolutionGoγGcov−lβntGorπ−nicGγr−mβworksG∙yGintroαucinπGYnG
conαuctivβGmβt−lTorπ−nicGγr−mβworksG−sGno∙lβGmβt−lTγrββGcoTc−t−lystsUG 0

191 onh−ncβαGzhotoc−t−lyticGzurβG–−tβrGSplittinπGoγGzorousGqTmZn[VmαsGmompositβG∙yGthβGlimβt−llicG
zhosphiαβUG

190 SβlγTkssβm∙lβαGx−nocompositβsG−nαGx−nostructurβsGγorGonvironmβnt−lG−nαGonβrπyGkpplic−tionsUG
2022SGXYSGYa[

189 }βcβntGαβvβlopmβntGinGβlβctronicGstructurβGtuninπGoγGπr−phiticGc−r∙onGnitriαβGγorGhiπhlyGβγγiciβntG
photoc−t−lysisUG2022SG[ZSGWYXaWX 2

188 sntroαucinπGSpinGzol−riz−tionGintoGwixβαTαimβnsion−lG”−nGαβrG–−−lsGrβtβrostructurβsGγorG
riπhToγγiciβncyG”isi∙lβTviπhtGzhotoc−t−lysisUG 2

187
wβt−lTγrββGSulγurTαopβαGπr−phiticGc−r∙onGnitriαβTmoαiγiβαGqmoT∙−sβαGβlβctroc−t−lystGγorGthβG
βnh−ncβαGβlβctrochβmic−lGαβtβrmin−tionGoγGymβpr−zolβGinGnruπGγormul−tionsG−nαGlioloπic−lG
S−mplβsUUG2022SG

186 omβrπinπGStr−tβπiβsGγorGmyGYGzhotorβαuctionGtoGmrG[GdGpromGoxpβrimβnt−lGtoGn−t−TnrivβnGnβsiπnUGYYWWZbc 6

185 zhotoαβπr−α−tionG−nαGinTSituGSo}SGwonitorinπGzropβrtiβsGoγGkπjkπmlGknchorβαGonGSβ−G
“rchinTsh−pβαGpβGZGyG[GjmVXnGzkxsGx−nop−rticlβsQQUG2022SGaSG 0

184 {u−ntumGchβmistryGc−lcul−tionsGoγGSSGzSG−nαGyTαopinπGβγγβctGonGthβGphotoc−t−lyticGmolβcul−rG
αβscriptorsGoγGπTmZx[Gqu−ntumGαotsUGX 0
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183 oγγiciβntGzhotoc−t−lyticGmonvβrsionGoγGwβth−nβGintoGoth−nolGovβrGzTnopβαGπTmZx[GunαβrGkm∙iβntG
monαitionsUG2022SGZ_SGZcYcTZcZa 1

182 Tβrn−ryGmuOyrPYVzOπTmZx[PVwoSYGx−nostructurβsGγorGzhotoc−t−lyticGryαroπβnGzroαuctionUG 1

181 monvβrsionGoγGsntβrγ−ci−lGmhβmic−lGlonαsGγorGsnαucinπGoγγiciβntGzhotoβlβctroc−t−lyticG–−tβrG
SplittinπUG 0

180 }−piαG−nαGsimult−nβousGαβtβctionGoγGmultiplβGillβπ−lG−ααitivβsGinGγββαG−nαGγooαG∙yGSo}SGwithG
rβus−∙lβGmuyTkπVkpTmxGsu∙str−tβUUG2022SGYa_SGXYXYYc 0

179 Tr−nsitionTmβt−lT∙−sβαGcoc−t−lystsGγorGphotoc−t−lyticGw−tβrGsplittinπUG 4

178 mritic−lGyptimiz−tionGoγGzhosphorusGpunction−lizβαGm−r∙onGx−nom−tβri−lsGγorGwβt−lTprββGSol−rG
ryαroπβnGzroαuctionG−nαGSimult−nβousGyrπ−nicGTr−nsγorm−tionUGYXWY_[X 1

177 mo”TvnrG−nαGZnxmαXâ��xSGSoliαTSolutionGmonstructGWnVZnGSTSchβmβGrβtβrojunctionGγorGkctiv−tβαG
Sol−rGryαroπβnGovolutionUG 0

176 pβwTl−yβrGc−r∙onGnitriαβGphotoc−t−lystsGγorGsol−rGγuβlsG−nαGchβmic−lsdGmurrβntGst−tusG−nαGprospβctsUG
2022SG[ZSGXYX_TXYYc 1

175 onh−ncβαGphotoβlβctrochβmic−lG−pt−sβnsinπGtriππβrβαG∙yGnitroπβnGαβγiciβncyG−nαGcy−noGπroupG
simult−nβouslyGβnπinββrβαGYnGc−r∙onGnitriαβGγorGsβnsitivβlyGmonitorinπG−tr−zinβUUG2022SGYW_SGXX[X[[ 5

174 m−r∙onG−nαGphosphorusGcoTαopβαGc−r∙onGnitriαβGhollowGtu∙βGγorGimprovβαGphotoc−t−lyticG
hyαroπβnGβvolutionUUG2022SG_X_SGX]YTX_Y 0

173 “pπr−αβαGch−rπβGtr−nsportGinGπTmZx[Gn−noshββtsG∙yG∙oronGαopinπG−nαGthβirGhβtβrojunctionGwithG
ZnGmαsnYS[GγorGβγγiciβntGphotoαβπr−α−tionGoγG−zoGαyβUG2022SGY[SGXWWb]a

172
mor−lTlikβGpot−ssiumG−nαGphosphorousGαopβαGπr−phiticGc−r∙onGnitriαβGstructurβsGwithGβnh−ncβαG
ch−rπβG−nαGm−ssGtr−nsγβrGαyn−micsGtow−rαGphotoc−t−lyticGhyαroπβnGpβroxiαβGproαuctionG−nαG
micro∙i−lGαisinγβctionUUG2022SG_XaSGZY_TZ[W

1

171 ThβG−ctiv−tionGoγG∙riαπβαGxG−tomsG∙−sβαGonGthβGstructurβGβnπinββrinπGoγGzmxGtoG∙oostsGthβGrβlβ−sβG
oγGvisi∙lβTliπhtGphotoc−t−lyticGhyαroπβnUG2022SG[ZcSGXZ]aWb 1

170 ryαrophilicG∙iTγunction−lGlTαopβαGπTmZx[Ghiβr−rchic−lG−rchitβcturβGγorGβxcβllβntGphotoc−t−lyticG
rYyYGproαuctionG−nαGphotoβlβctrochβmic−lGw−tβrGsplittinπUG2022SGaWSGYZ_TY[a 4

169 SitβTsβlβctivβGαopinπGinαucβαGsynβrπisticGβγγβctGoγGmiαπ−pGst−tβsG−nαG−spβctGr−tioTrβl−tβαGch−rπβG
tr−nsγβrGinGkπYSTZnSGhβtβrostructurβGtow−rαGrYGphotoproαuctionUG2022SGcWbSGX_[_ZX 0

168 ”isi∙lβTliπhtTαrivβnGphotoc−t−lyticG−ctiv−tionGoγGpβroxymonosulγ−tβG∙yGuRTrβγormβαGpolymβricG
c−r∙onGnitriαβGγorGβγγβctivβGsulγ−mβthox−zolβGαβcompositionUG2022SG_[[SGXYbbX_ 0

167 m−r∙onGnitriαβT∙−sβαGZTschβmβGhβtβrojunctionsGγorGsol−rTαrivβnG−αv−ncβαGoxiα−tionGprocβssβsUUG
2022SG[Z[SGXYbb__ 6

166 wβch−nisticGinsiπhtGthβGvisi∙lβGliπhtGαrivβnGhyαroπβnGπβnβr−tionG∙yGpl−smonicGkuTmuG−lloyGmountβαG
onGTiyYGjlTαopβαGπTmZx[GhβtβrojunctionGphotoc−t−lystUG2022SGcWcSGX_[a][ 1
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165 zl−sm−TinαucβαGhiβr−rchic−lG−morphousGc−r∙onGnitriαβGn−nostructurβGwithGtwoGxYGmTsitβGv−c−nciβsG
γorGphotoc−t−lyticGrYyYGproαuctionUG2022SGZXXSGXYXZaY 4

164 SulγurTαopβαGπTmZx[VπTmZx[GisotypβGstβpTschβmβGhβtβrojunctionGγorGphotoc−t−lyticGrYGβvolutionUG
2022SGXXbSGX]TY[ 5

163 mhβmic−lGmuttinπGoγGxβtworkGxoαβsGinGzolymβricGm−r∙onGxitriαβGγorGonh−ncβαG”isi∙lβTviπhtG
zhotoc−t−lyticGryαroπβnGqβnβr−tionUG2022SG]SG_cXTaWX 1

162 qr−phiticGm−r∙onGxitriαβTl−sβαGzhotoc−t−lystsGγorGlioloπic−lGkpplic−tionsUG2022SG_SGYXWWYc[ 1

161 Surγ−cβGzhysicochβmistryGwoαiγic−tionG−nαGStructur−lGx−no−rchitβcturβsGoγGπTmGZGxG[GγorG
–−stβw−tβrG}βmβαi−tionG−nαGSol−rGpuβlGqβnβr−tionUGYXWWccZ 1

160 ZTschβmβGsnYSZVx“TXWWWGhβtβrojunctionGγorG∙oostinπGphotoToxiα−tionGoγGsulγiαβGintoGsulγoxiαβG
unαβrG−m∙iβntGconαitionsUG2021SG 0

159 “ncovβrinπGthβGmultiγ−cβtβαGrolβsGoγGnitroπβnGαβγβctsGinGπr−phiticGc−r∙onGnitriαβGγorGsβlβctivβG
photoc−t−lyticGc−r∙onGαioxiαβGrβαuctiondG−GαβnsityGγunction−lGthβoryGstuαyUUG2022SG 1

158 }βπul−tinπG∙−nαπ−pGoγGπr−phiticGc−r∙onGnitriαβGvi−GwnGαopinπGγorG∙oostinπGvisi∙lβTliπhtTαrivβnG
w−tβrGrβαuctionUG

157 sntβrl−yβrGz−ll−αiumTSinπlβTktomTmoorαin−tβαGmy−noTqroupT}ichGqr−phiticGm−r∙onGxitriαβGγorG
onh−ncβαGzhotoc−t−lyticGryαroπβnGzroαuctionGzβrγorm−ncβUG]WaaT]WcZ 7

156 monstructionGoγGsntβrγ−ci−lGzâ��xiGlonαinπGγorGonh−ncβαGryαroπβnGovolutionGzβrγorm−ncβGoγG
zTnopβαGmZx[VxiGzhotoc−t−lystsUG 1

155 oγγiciβntGαβπr−α−tionGoγGorπ−nicGpollut−ntsG∙yGβnh−ncβαGintβrγ−ci−lGintβrn−lGβlβctricGγiβlαGinαucβαG
vi−Gv−riousGcryst−llinityGc−r∙onGnitriαβGhomojunctionUG2022SGZXYSGXYXZbb 1

154 T−∙lβ₃XUnym—UG2020SG

153 mh−llβnπβsGsurrounαinπGn−noshββtsG−nαGthβirG−pplic−tionGtoGsol−rTαrivβnGphotoc−t−lyticGw−tβrG
trβ−tmβntUG 1

152 zhotoc−t−lyticGliorβγinβryGtoGv−cticGkciαdGkGm−r∙onGxitriαβGpr−mβworkGwithGyGktomsG}βpl−cinπGthβG
qr−phiticGxGvinkβrsGShowsGp−stGwiπr−tionVSβp−r−tionGoγGmh−rπβUG 2

151
ZnmoyVπTmxVmuGn−nocompositβG−sG−GnβwGβγγiciβntG−nαGrβcycl−∙lβGhβtβroπβnβousGphotoc−t−lystG
withGβnh−ncβαGphotoc−t−lyticG−ctivityGtow−rαsGthβGmβtroniα−zolβGαβπr−α−tionGunαβrGthβGsol−rGliπhtG
irr−αi−tionUUG2022SGX

0

150 onh−ncβmβntGoγGthβGoγγiciβncyGoγGπTmZx[GγorGryαroπβnGovolutionG∙yGliγunction−lityGoγG}uSβYUG 1

149 punction−lGm−r∙onGxitriαβGw−tβri−lsGinGzhotoTpβntonTvikβGm−t−lysisGγorGonvironmβnt−lG}βmβαi−tionUGYYWXa[Z 8

148 kGunivβrs−lGπl−ssTinαucβαGmβthoαGγorGthβGsynthβsisGoγGcy−noGπroupGmoαiγiβαGπTmZx[GwithGβxcβllβntG
photoc−t−lyticGpβrγorm−ncβUG2022SGX_aSGXXWaaX
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147 onh−ncinπGthβGphotoc−t−lyticGpβrγorm−ncβGoγGπTmZx[G∙yGusinπGironGsinπlβT−tomGαopinπGγorGthβG
rβαuctionGoγG“O”sPGinG−quβousGsolutionsUG2022SGZXYSGXYZX_W 0

146 zromotinπGphotoc−t−lyticGαβπr−α−tionGoγGtβtr−cyclinβGovβrGinTsituGπrownGsinπlβGm−nπ−nβsβG−tomsG
onGpolymβricGc−r∙onGnitriαβUG2022SG]cZSGX]Z[]b 0

145 }βmov−lGoγGzpkSsGγromGw−tβrG∙yGc−r∙onT∙−sβαGcompositβGphotoc−t−lysisGwithG−αsorptionG−nαG
c−t−lyticGpropβrtiβsdGkGrβviβwUUG2022SGbZ_SGX]]_]Y 1

144 m−r∙βnα−zimGimprintβαGβlβctrochβmic−lGsβnsorG∙−sβαGonGmαwoyVπTmxGn−nocompositβdGkpplic−tionG
toGγruitGjuicβGs−mplβsUUG2022SGZWXSGXZ[a__ 3

143 SynβrπyGoγGnitroπβnGv−c−nciβsG−nαGintβrc−l−tionGoγGc−r∙onGspβciβsGγorGβnh−ncinπGsunliπhtG
photoc−t−lyticGhyαroπβnGproαuctionGoγGc−r∙onGnitriαβUG2022SGZX[SGXYX[ca 1

142 ScopβG−nαGprospβctGoγGtr−nsitionGmβt−lT∙−sβαGcoc−t−lystsGγorGvisi∙lβGliπhtTαrivβnGphotoc−t−lyticG
hyαroπβnGβvolutionGwithGπr−phiticGc−r∙onGnitriαβUG2022SG[_]SGYX[]X_ 1

141 zhβnylTincorpor−tβαGc−r∙onGnitriαβGphotoc−t−lystGwithGβxtβnαβαGvisi∙lβTliπhtT−∙sorptionGγorG
βnh−ncβαGhyαroπβnGproαuctionGγromGw−tβrGsplittinπUUG2022SG_YYSG[c[T]WY 0

140 Sβ−T“rchinGm−r∙onGxitriαβGwithGm−r∙onG”−c−nciβsGOmTvPG−nαGyxyπβnGSu∙stitutionGOyTsPGγorG
zhotoαβπr−α−tionGoγGTβtr−cyclinβdGzβrγorm−ncβSGwβch−nismGsnsiπhtG−nαGz−thw−ysUG2022SGXZaW]Z 1

139 p−cilβGγ−∙ric−tionGoγGliylrxmlXTxGhiβr−rchic−lGmicrosphβrβsGphotoc−t−lystsGγorGβγγiciβntGαβπr−α−tionG
oγGαivβrsβGpollut−ntsGunαβrGvisi∙lβGliπhtUG2022SGXZZZ]c

138 SynthβsisGoγGliSsVkπGYGmyGZGmompositβGw−tβri−lGγorGzhotoc−t−lyticGnβπr−α−tionGoγG}hoα−minβGlG
unαβrG”isi∙lβGviπhtQQUG2022SGaSG

137 zhotoαβpositionGoγGβ−rthT−∙unα−ntGcoc−t−lystsGinGphotoc−t−lyticGw−tβrGsplittinπdGwβthoαsSG
γunctionsSG−nαGmβch−nismsUG2022SG[ZSGXaa[TXbW[ 3

136 SymmβtricGsupβrc−p−citorGαβvicβsG∙−sβαGonGpristinβGπTmZx[GmβsoporousGn−noshββtsGwithG
βxcβption−lGst−∙ilityG−nαGwiαβGopβr−tinπGvolt−πβGwinαowUG2022SG]YSGXW[b]W 1

135 SynβrπyGoγGnitroπβnGv−c−nciβsG−nαGpβYzGcoc−t−lystGonGπr−phiticGc−r∙onGnitriαβGγorG∙oostinπG
photoc−t−lyticGmyYGconvβrsionUG2022SG[[_SGXZaWc_ 1

134 woαul−tionGoγGZTSchβmβGrβtβrojunctionGsntβrγ−cβG∙βtwββnG“ltr−thinGmZx]Gx−noshββtsG−nαG
wβt−lâ��yrπ−nicGpr−mβworkGγorGloostinπGzhotoc−t−lysisUG 5

133 zot−ssiumGπlucon−tβTcoopβr−tivβGporβGπβnβr−tionG∙−sβαGonGπTmZx[Gn−noshββtsGγorGhiπhlyGβγγiciβntG
photoc−t−lyticGhyαroπβnGproαuctionG−nαG−nti∙ioticGαβπr−α−tionUG2022SGXWacb_ 0

132 zorousG−nαGpβwTv−yβrGm−r∙onGxitriαβGx−noshββtsGvi−GSurγ−cβGStβ−mGotchinπGγorGonh−ncβαG
zhotoαβπr−α−tionGkctivityUG 2

131 ynβTnimβnsion−lGzTnopβαGqr−phiticGm−r∙onGxitriαβGTu∙βdGp−cilβGSynthβsisSGoγγβctGoγGnopinπG
moncβntr−tionSG−nαGonh−ncβαGwβch−nismGγorGzhotoc−t−lyticGryαroπβnGovolutionUG2022SGXYSGXa]c 0

130 ryαroπβnGpβroxiαβTimprβπn−tβαGsupr−molβcul−rGprβcursorsGsynthβsizβGmβsoporousTrichG−ntG
nβstTlikβGγillβαGtu∙ul−rGπTmZx[GγorGβγγβctivβGphotoc−t−lyticGrβmov−lGoγGpollut−ntsUG2022SGXZaZZY 1
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129 Tun−∙lβGm−rriβrGTr−nsγβrGoγGzolymβricGm−r∙onGxitriαβGwithGmh−rπβTmonαuctinπGmo”Yy_â��YrYyGγorG
zhotoc−t−lyticGyYGovolutionUG2022SGXYSGXcZX 1

128 zh−sβGβnπinββrinπGoγGmαSGoptimizβαG∙yGlzGwithGpTnGjunctiondGost−∙lishinπGsp−ti−lTπr−αiβntGch−rπβsG
tr−nsmissionGmoαβGtow−rαGβγγiciβntGphotoc−t−lyticGw−tβrGrβαuctionUG2022SGZX]SGXYX]aa 1

127 qr−phiticGc−r∙onGnitriαβT∙−sβαGphotoc−t−lystsGinGthβG−pplic−tionsGoγGβnvironmβnt−lGc−t−lysisUG2023SG
XY[SG]aWT]cW 5

126 SynthβsisGoγGzorousGqr−phiticGm−r∙onGxitriαβGwithGxZmGxitroπβnG”−c−ncyG∙yGm−myZGTβmpl−tβGγorG
smprovβαGzhotoc−t−lyticGrYGovolutionUG 0

125 SynβrπyGoγGnitroπβnGv−c−nciβsG−nαGp−rti−llyG∙rokβnGhyαroπβnG∙onαsGinGπr−phiticGc−r∙onGnitriαβGγorG
supβriorGphotoc−t−lyticGhyαroπβnGβvolutionGunαβrGvisi∙lβGliπhtUG 1

124 mo∙−ltGyxiαβGnopinπGqTmZn[G−sGZTSchβmβGrβtβrojunctionGwithGonh−ncβαG”isi∙lβGviπhtG
zhotoc−t−lyticGzβrγorm−ncβUG

123 zhosphorusTnopβαGqr−phiticGm−r∙onGxitriαβdGkGwβt−lTprββGolβctroc−t−lystGγorG{uβrcβtinGSβnsinπGinG
pruitGs−mplβsUG2022SGX[Wa]c 0

122 ThβGmβsosc−lβGmβch−nismGoγGzTαop−ntGαβγβctsG−nαGintβrγ−cβGsynβrπyGγorGphβnolsGαβπr−α−tionUG

121 onh−ncβαGphotoc−t−lyticGpurβGw−tβrGsplittinπGoγGporousGπTmZx[VmαSGcompositβG∙yGthβG∙imβt−llicG
phosphiαβUG2022SGXWSGXWbW[_ 0

120 woαiγyinπGSnSYG–ithGm−r∙onG{u−ntumGnotsGtoGsmprovβGzhotoc−t−lyticGzβrγorm−ncβGγorGmrO”sPG
}βαuctionUGXWSG

119 oγγiciβntG}βmov−lGoγGYTmhloroβthylGothylGSulγiαβGinGSolutionGunαβrGSol−rGviπhtG∙yGw−πnβsiumG
yxiαβTαβcor−tβαGzolymβricGm−r∙onGxitriαβGzhotoc−t−lystsG−nαGwβch−nismGsnvβstiπ−tionUG2022SGXWWY]] 0

118 SulγurTαopβαGπr−phiticTc−r∙onGnitriαβGOSjπTmZx[PG−sG∙iTγunction−lGc−t−lystsGγorGhyαr−zinβGsβnsinπG
−nαGhyαroπβnGproαuctionG−pplic−tionsUG2022SGYbbSGXXaXWW 2

117 SizβTαβpβnαβntGαβsiπnGoγGultr−thinGπTmZx[Gn−nomβshGwithGxGαβγβctsGtow−rαsGsupβriorGvisi∙lβTliπhtG
photoc−t−lyticGβγγiciβncyUG2022SG_[cSGXYc]Z[ 0

116
p−stGmh−rπβGSβp−r−tionG−nαGTr−nsγβrGStr−tβπyGinGzolymβricGm−r∙onGxitriαβGγorGoγγiciβntG
zhotoc−t−lyticGrYGovolutiondGmouplinπGSurγ−cβGSchottkyGtunctionsG−nαGsntβrl−yβrGmh−rπβGTr−nsγβrG
mh−nnβlsUG

115 porm−tionGoγGsntβrγ−ci−lGzTxiTzGmoorαin−tionGtoGloostGmh−rπβGTr−nsγβrGoγGzolymβtricGm−r∙onGxitriαβG
γorGonh−ncβαGzhotoc−t−lyticGkctivityGoγGrYGovolutionUG2022SGX][YYb 0

114 kGnovβlGzTαopβαG−nαGxmnsGlo−αβαGπTmZx[GwithGβnh−ncβαGch−rπβsGsβp−r−tionGγorGphotoc−t−lyticG
hyαroπβnGβvolutionUG2022SG 0

113 zhosphorusGT−ilorsGthβGαTl−nαGmβntβrGoγGmoppβrGktomicGSitβsGγorGoγγiciβntGmyYGzhotorβαuctionG
unαβrG”isi∙lβTviπhtGsrr−αi−tionUG 4

112 zhosphorusGT−ilorsGthβGαTl−nαGmβntβrGoγGmoppβrGktomicGSitβsGγorGoγγiciβntGmyYGzhotorβαuctionG
unαβrG”isi∙lβTviπhtGsrr−αi−tionUG
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111 onh−ncβαGvisi∙lβTliπhtGh−rvβstinπGoγGtri−zinβT∙−sβαGcov−lβntGorπ−nicGγr−mβworksG∙yGincorpor−tinπG
pβsssTt−nnicG−ciαGcomplβxβsGγorGhiπhTβγγiciβncyGphotoc−t−lysisUG2022SGZ[XSGXXYXWa 0

110 x−nostructurβαGm−tβri−lsG∙−sβαGonGπTmZx[GγorGβnh−ncβαGphotoc−t−lyticG−ctivityG−nαGpotβnti−lsG
−pplic−tiondGkGrβviβwUG2022SGX]SGXW[WaW 0

109 m−r∙onGqu−ntumGαotsTmoαiγiβαGZTschβmβGliXYyXamlYVxiklTvnrGγorGsiπniγic−ntlyG∙oostinπG
photoc−t−lyticGmyYGrβαuctionUG2022SG_YaSGZ[ZTZ][ 0

108 zrβp−r−tionGoγGzTαopβαGmαSGn−noroαsG−sGβγγiciβntGphotoc−t−lystGγorGthβGαβπr−α−tionGoγGthβG
βmβrπinπGpollut−ntGtβtr−cyclinβG−nti∙ioticGunαβrG∙luβGvonGliπhtGirr−αi−tionUG 0

107 nβγβctGonπinββrinπGinGqr−phiticGm−r∙onGxitriαβGx−notβxturβsGγorGonβrπyGoγγiciβntGSol−rGpuβlsG
zroαuctiondGkG}βviβwUG2022SGZ_SGbc[bTbcaa 3

106 TuninπGnitroπβnGαβγβctsG−nαGαopinπGsulγurGinGc−r∙onGnitriαβGγorGβnh−ncβαGvisi∙lβGliπhtG
photoc−t−lyticG−ctivityUG

105 knionâ��m−tionGmoTnopβαGπTmZx[GzorousGx−notu∙βsGwithGoγγiciβntGzhotoc−t−lyticGrYGovolutionG
zβrγorm−ncβUG2022SGXYSGYcYc 0

104 nirβctGZTschβmβGmoSVπTmZx[GhβtβrojunctionGwithGxiSGcoTc−t−lystGγorGβγγiciβntGphotoc−t−lyticG
hyαroπβnGπβnβr−tionUG2022SG 1

103 smprovinπGthβGSurγ−cβGyxyπβnG”−c−ncyGmoncβntr−tionGoγGliYy[GthrouπhGthβGzrβtrβ−tmβntGoγGthβG
x−liyZ´•YrYyGzrβcursorG−sG−GriπhTzβrγorm−ncβG”isi∙lβGviπhtGzhotoc−t−lystUG 0

102 yrπ−nosilic−T−ssistβαGsupβrhyαrophilicGoxyπβnGαopβαGπr−phiticGc−r∙onGnitriαβGγorGimprovβαG
photoc−t−lyticGrYGβvolutionUG2022SG 0

101 YnVYnGloronVπTmZx[Gx−noshββtGrβtβrojunctionGloostsGzhotoc−t−lyticGryαroπβnGovolutionG
zβrγorm−ncβUG 0

100 XnVYnGZTschβmβG–yZVπTmZx[Gphotoc−t−lyticGhβtβrojunctionGwithGβnh−ncβαGphotoTinαucβαG
ch−rπβTc−rriβsGsβp−r−tionUG 0

99 monstructionGoγGrqyTcouplβαGmZx[VmZx]GYnVYnGZTschβmβGhβtβrojunctionGtoG−ccβlβr−tβGch−rπβG
sβp−r−tionGγorGβγγiciβntGvisi∙lβGliπhtGrYGβvolutionUG2022SGZXbSGXYXbYY 3

98 nβγβctGβnπinββrinπGinGpolymβricGc−r∙onGnitriαβGwithG−ccorαionGstructurβGγorGβγγiciβntGphotoc−t−lyticG
myYGrβαuctionG−nαGrYGproαuctionUG2022SG[]WSGXZb[Y] 1

97
smprovβmβntGoptic−lGβγγiciβncyGoγGmoαiγiβαGπTmZx[GwithGsoγtGtβmpl−tinπG−πβntsG−sGphotoc−t−lystG
γorGphotoαβπr−α−tionGβγγiciβncyGoγGpollut−ntsSG“”â��visG−nαGγluorβscβncβGspβctroscopyGstuαiβsUG2022SG
XZZSGXXYcWb

1

96 snGsituGβm∙βαmβntGoγGmoyxGonGπTmZx[G−sGZGschβmβGhβtβrojunctionGγorGβγγiciβntGphotoc−t−lyticG
αβπr−α−tionGoγGmβthylGor−nπβG−nαGphβnolGunαβrGvisi∙lβGliπhtUG2022SGcYaSGX_aW[a 4

95
p−stGch−rπβGsβp−r−tionG−nαGtr−nsγβrGstr−tβπyGinGpolymβricGc−r∙onGnitriαβGγorGβγγiciβntGphotoc−t−lyticG
rYGβvolutiondGmouplinπGsurγ−cβGSchottkyGjunctionsG−nαGintβrl−yβrGch−rπβGtr−nsγβrGch−nnβlsUG2022SG
XWZSGXWaa_a

0

94 oxpβrimβnt−lG−nαGthβorβtic−lGinsiπhtsGintoG−nGβnh−ncβαGmyYGmβth−n−tionGmβch−nismGovβrG−G
}uT∙−sβαGc−t−lystUG2022SGZXcSGXYXcWZ 1
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93 “ltr−γ−stGch−rπβTtr−nsγβrG−tGintβrγ−cβsG∙βtwββnGYnGπr−phiticGc−r∙onGnitriαβGthinGγilmG−nαGc−r∙onG
γi∙βrGtow−rαsGβnh−ncβαGphotoc−t−lyticGhyαroπβnGβvolutionUG2022SG_W_SGX][cZb 0

92 olβctrost−ticGpotβnti−lGoγGthβGincorpor−tβαG−symmβtryGmolβculβsGinαucβαGhiπhGch−rπβGsβp−r−tionG
βγγiciβncyGoγGthβGmoαiγiβαGc−r∙onGnitriαβGcopolymβrsUG2022SGZXcSGXYXcYY 0

91 kαjustinπGch−rπβGkinβticsGoγGconjuπ−tβαGpolymβrsGvi−Gintβπr−tionGoγGvSz}GβγγβctGwithGhomojunctionUG
2023SG[]YSGXZcW_b 1

90 SynthβsisGoγGxovβlGTβtr−nuclβ−rGxiGmomplβxGsncorpor−tβαGwβsoporousGSilic−GγorGsmprovβαG
zhotoc−t−lyticGnβπr−α−tionGoγGwβthylβnβGlluβGinGzrβsβncβGoγG”isi∙lβGviπhtUG 0

89 olonπ−tβαGSnTnopβαGqTmZn[G−sG−GxovβlGzhotoβlβctroc−t−lystGγorG–−tβrGyxiα−tionUG 0

88 }βcβntGproπrβssGinGthβG−pplic−tionsGoγGnonTmβt−lGmoαiγiβαGπr−phiticGc−r∙onGnitriαβGinG
photoc−t−lysisUG2023SG[a[SGYX[b[_ 2

87 kctiv−tinπGzαGx−nop−rticlβsGonGyxyπβnTnopβαGπTmZx[GγorG”isi∙lβGviπhtTnrivβnGThβrmoc−t−lyticG
yxiα−tionGoγGlβnzylGklcoholUG2022SG_XSGX]_][TX]__Z 1

86 Spβci−lGsβ−GurchinTlikβGmαSVπTmZx[Gphotoc−t−lystGwithGhiπhGspβciγicGsurγ−cβG−rβ−G−nαGβγγiciβntG
ch−rπβGsβp−r−tionUG 1

85 knGβcoTγriβnαlyG−ciαicGc−t−lystGphosphorusTαopβαGπr−phiticGc−r∙onGnitriαβGγorGβγγiciβntGconvβrsionG
oγGγructosβGtoG]Tryαroxymβthylγurγur−lUG2022SG 0

84 –βllTnβγinβαG“ltr−sm−llG”TxizYGx−nop−rticlβsGknchorβαGπTmZx[Gx−noshββtsG−sGriπhlyGoγγiciβntG
”isi∙lβTviπhtTnrivβnGzhotoc−t−lystsGγorGrYGovolutionUG2022SGXYSGccb 0

83 zTnopβαGπTmZx[Gx−noshββtTwoαiγiβαGli”y[Gry∙riαGx−nostructurβG−sG−nGoγγiciβntG”isi∙lβG
viπhtTnrivβnG–−tβrGSplittinπGzhoto−noαβUG 0

82 zαTnβcor−tβαGriβr−rchic−llyGzorousGm−r∙onGx−noγi∙βrsGγorGonh−ncβαGSβlβctivβGryαroπβn−tionGoγG
zhβnolUG2022SG_XSGXZ[X_TXZ[ZW 0

81
p−∙ric−tionG−nαGmh−r−ctβriz−tionGoγGSulphurTnopβαGqr−phiticGm−r∙onGxitriαβGx−noshββtsG−sG−GriπhlyG
SβlβctivβG−nαG“ltr−sβnsitivβGolβctrochβmic−lGSβnsorGγorGnβtβctionGoγGYS[TninitrophβnolGinG}β−lGqymG
SupplβmβntsUG

0

80 SynthβsisGoγGnovβlGtβtr−nuclβ−rGxiGcomplβxGincorpor−tβαGmβsoporousGsilic−GγorGimprovβαG
photoc−t−lyticGαβπr−α−tionGoγGmβthylβnβG∙luβGinGprβsβncβGoγGvisi∙lβGliπhtUG2022SGXX_X_X 0

79 wβt−lTγrββGxTq{nsVzTπTmZx[Gphotoc−t−lystGwithG∙ro−αTspβctrumGrβsponsβdGonh−ncβαGβxcitonG
αissoci−tionG−nαGch−rπβGmiπr−tionGγorGpromotinπGrYGβvolutionG−nαGtβtr−cyclinβGαβπr−α−tionUG2022SGXYYYca 0

78 }βcβntGkαv−ncβsGinGπTmZx[Tl−sβαGnonorâ��kccβptorGzhotoc−t−lystsGγorGzhotoc−t−lyticGryαroπβnG
ovolutiondGknGoxquisitβGwolβcul−rGStructurβGonπinββrinπUGYX__TYXb_ 2

77 yxyπβnTαopβαGc−r∙onGnitriαβGγorGβnh−ncβαGphotoc−t−lyticG−ctivityGinGvisi∙lβTliπhtTinαucβαG
αβc−r∙oxyl−tivβG−nnul−tionGrβ−ctionsUG2022SG[X]SGYbTZ_ 0

76
kGnβwG−ppro−chGonGvisi∙lβGliπhtG−ssistβαGoxyπβnGαopβαGπTmZx[V˛†TliYyZGαirβctGZTschβmβG
hβtβrojunctionGtow−rαsGthβGαβπr−α−tionGoγG∙isphβnolGkdGnβπr−α−tionGp−thw−ySGtoxicityG−ssβssmβntSG
−nαGcontinuousGmoαβGstuαyUG2022SGZWZSGXYYXaX

0
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75 nβγβctG−nαGsntβrγ−cβGmontrolGonGqr−phiticGm−r∙onGxitriαβsV“pconvβrsionGx−nocryst−lsGγorG
onh−ncβαGSol−rGryαroπβnGzroαuctionUG2022SG 0

74 qr−phiticGc−r∙onGnitriαβGOπTmZx[PT∙−sβαGphotoc−t−lyticGm−tβri−lsGγorGhyαroπβnGβvolutionUGXWSG 1

73 kαv−ncβαGSβnsinπGoγGknti∙ioticsGwithGSrjSβGplowβrTvikβGStructurβGonGzhosphorusTnopβαGπTmZx[G
mompositβdGkpplic−tionGtow−rαsGnβtβctionGoγGmhlor−mphβnicolGinGpooαGS−mplβsUG2022SGXWSG[Y] 0

72 qr−phiticGm−r∙onGxitriαβG−sG”isi∙lβTviπhtGzhotoc−t−lystGloostinπGyzon−tionGinG–−stβw−tβrG
Trβ−tmβntUG2022SGXYSGZ[c[ 0

71
nβcor−tinπGzhosphorusTnopβαGπTmGZGxG[GwithGZincGzorphyrinGwβt−lâ��yrπ−nicGpr−mβworkGvi−G−nG
olβctrost−ticGSβlγTkssβm∙lyGzrocβssdGknGoγγiciβntGStr−tβπyGtoGloostGzhotoc−t−lyticGryαroπβnG
ovolutionGzβrγorm−ncβUGYYWWaX[

0

70 Simult−nβousGlo−αinπGoγGxiYzGcoc−t−lystsGonGthβGinnβrG−nαGoutβrGsurγ−cβsGoγGmβsoporβsGzTαopβαG
c−r∙onGnitriαβGhollowGsphβrβsGγorGβnh−ncβαGphotoc−t−lyticGw−tβrGsplittinπG−ctivityUG 0

69 kGw−rmTwhitβGliπhtTβmittinπGαioαβG∙−sβαGonGsinπlβTcomponβntGβmittβrG−rom−ticGc−r∙onGnitriαβUG
2022SGXZSG 0

68 wβsoporousGπr−phiticGc−r∙onGnitriαβVhyαroxy−p−titβGOπTmZx[VrkpPGn−nocompositβsGγorGhiπhlyG
βγγiciβntGphotoc−t−lyticGαβπr−α−tionGoγGrhoα−minβGlGαyβUG2022SGZZSGXW[abb 1

67 zostTsynthβticGmoαiγic−tionGoγGπr−phiticGc−r∙onGnitriαβGwithGzmlZG−nαGzymlZGγorGβnh−ncβαG
photoc−t−lyticGαβπr−α−tionGoγGorπ−nicGcompounαsUG2022SGXZWSGXWc[Zc 0

66 kGm{nVmαSVπTmZx[Gphotoc−t−lystGγorGαyβG−nαG−nti∙ioticGαβπr−α−tiondGnu−lGc−rriβrGαrivinπGγorcβG−nαG
tun−∙lβGβlβctronGtr−nsγβrGp−thw−yUG2023SGZW]SGXYYZZZ 0

65 olβctronGrichGzGαopβαGπTmZx[GγorGphotoαβπr−α−tionGoγGYS[Tαichlorophβnoxy−cβticG−ciαGunαβrGvisi∙lβG
liπhtG∙yGimprovinπGoxyπβnG−αsorptiondGzβrγorm−ncβG−nαGc−t−lyticGmβch−nismUG2023SGZW_SGXYY]_Y 0

64 monstructionGoγGZTschβmβGkπVkπmlVliY–y_Gphotoc−t−lystsGwithGβnh−ncβαGvisi∙lβTliπhtG
photoc−t−lyticGpβrγorm−ncβGγorGπ−sβousGtoluβnβGαβπr−α−tionUG2023SG_XWSGX]]]cb 1

63 lluβGTiyYGwithGTun−∙lβGyxyπβnT”−c−ncyGnβγβctsGγorGonh−ncβαGzhotoc−t−lyticGniβsβlGyilG
nβπr−α−tionUG2022SGX]]aX_ 0

62 ThβGintroαuctionGoγGc−r∙onGn−noshββtG∙uγγβrGl−yβrGγorGβnh−ncβαGhyαroπβnGβvolutionGpβrγorm−ncβG
oγGmZx[VmozGphotoc−t−lystsUG2022SGXZYSGXb]ZW] 0

61 nβsiπnGoγGthβGSynβrπisticG}βctiγyinπGsntβrγ−cβsGinGwottâ��SchottkyGm−t−lystsUG 2

60 sntβrl−yβrGmh−rπβGTr−nsγβrGyvβrGqr−phitizβαGm−r∙onGxitriαβGon−∙linπGriπhlyToγγiciβntG
zhotoc−t−lyticGxitroπβnGpix−tionUGYYW]Zbb 1

59 zTmβαi−tβαGmuTxG[GsitβsGinGc−r∙onGnitriαβGrβ−lizinπGmyGYGphotorβαuctionGtoGmGYGrG[GwithGsβlβctivityG
moαul−tionUGYYWbXZY 2

58 p−cilβGzrβp−r−tionGoγG−Glisphβric−lGSilvβrâ��m−r∙onGzhotoc−t−lystG−nαGstsGonh−ncβαGnβπr−α−tionG
oγγiciβncyGoγGwβthylβnβGlluβSG}hoα−minβGlSG−nαGwβthylGyr−nπβGunαβrG“”GviπhtUG2022SGXYSGZc]c 0
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57 SynthβsisGoγGZTschβmβGπTmZx[V–yZGn−noTphotoc−t−lystGwithGsupβriorG−nti∙−ctβri−lGch−r−ctβristicsG
γorGw−stβw−tβrGtrβ−tmβntUG 0

56 zhosphorusGαopβαG−nαGαβγβctGmoαiγiβαGπr−phiticGc−r∙onGnitriαβGγorG∙oostinπGphotoc−t−lyticG
hyαroπβnGproαuctionUG2022SGY]SGXXaTXYZ 0

55 oγγβctivβGstr−tβπiβsGγorGimprovβαGoptoβlβctronicGpropβrtiβsGoγGπr−phiticGc−r∙onGnitriαβdGkGrβviβwUG
2023SG]SGXWW_cc 0

54 snGsituGproton−tβαTphosphorusGintβrstiti−lGαopinπGinαucβsGlonπTlivβαGsh−llowGch−rπβGtr−ppinπGinG
porousGmZâ��xx[Gphotoc−t−lystsGγorGhiπhlyGβγγiciβntGrYGπβnβr−tionUG 1

53 snsiαβT−nαToutGmoαiγic−tionGoγGπr−phiticGc−r∙onGnitriαβGOπTmZx[PGphotoc−t−lystsGvi−GαβγβctG
βnπinββrinπGγorGβnβrπyG−nαGβnvironmβnt−lGsciβncβUG2023SGXW]SGXWbWZY 2

52 vowG∙−nαπ−pGc−r∙onGnitriαβGn−nop−rticlβsGincorpor−tβαGinGtit−ni−Gn−notu∙βG−rr−ysG∙yGinGsituG
βlβctrophorβticG−noαiz−tionGγorGphotoc−t−lyticGmyYGrβαuctionUG2023SG[]_SGX[XW_a 0

51 SynthβsisGoγGnovβlGr−rβTβ−rthGcβriumGαopβαGmZx[Gn−nocompositβsGγorG∙oostinπGphotoc−t−lyticGrYG
βvolutionUG2023SGbXXSGX[WYYY 0

50 ToxicGβnvironmβnt−lGαruπGnimβsuliαβGαβtβctionG−nαGαβπr−α−tionGusinπGthβGliTγunction−lGv−n−αiumG
−nαGphosphorousGαopβαGπr−phiticGc−r∙onGnitriαβGn−noshββtsUG2023SGXXSGXWcW]] 0

49 pr−mβworkGstructurβGβnπinββrinπGoγGpolymβricGc−r∙onGnitriαβsG−nαGitsGrβcβntG−pplic−tionsUG2023SG
XZZSGXWXW]_ 1

48 xTαopβαGsynβrπisticGporousGthinTw−llβαGπTmZx[Gn−notu∙βsGγorGβγγiciβntGtβtr−cyclinβG
photoαβπr−α−tionUG2022SGX[W]aW 0

47 nβsiπnG−nαGkrchitβcturβGoγGzTyGmoTnopβαGzorousGπTmZx[G∙yGSupr−molβcul−rGSβlγTkssβm∙lyGγorG
onh−ncβαGryαroπβnGovolutionUG2022SGXYSGX]bZ 0

46 xonTwβt−lTnopβαGzorousGm−r∙onGxitriαβGx−nostructurβsGγorGzhotoc−t−lyticGqrββnGryαroπβnG
zroαuctionUG2022SGYZSGX]XYc 1

45 SynthβsisGoγGphosphorusTnitroπβnGhy∙riαGγl−mβGrβt−rα−ntG−nαGinvβstiπ−tionGoγGitsGβγγiciβntG
γl−mβTrβt−rα−ntG∙βh−viorGinGzk_GVGzk__UG 0

44 oγγiciβntGkctiv−tionGoγGzβroxymonosulγ−tβG∙yG”TnopβαGqr−phiticGm−r∙onGxitriαβGγorGyrπ−nicG
mont−min−tionG}βmβαi−tionUG2022SGX]SGbcZ_ 0

43 wβl−minβTphyticG−ciαGαβrivβαGsupr−molβcul−rGsynthβsisGoγGπTmZx[GγorGβnh−ncβαGsol−rGhyαroπβnG
βvolutionUG2023SG 0

42 }βcβntGTrβnαsGinGzl−smonTkssistβαGzhotoc−t−lyticGmyY´ }βαuctionUG 0

41 ZnZS∙[y_p_G−nαGusTnopβαGZnZS∙[y_p_dGkGwβt−lGyxyγluoriαβGSystβmGγorGzhotoc−t−lyticGkctivitySG
unoβvβn−πβlGmonαβns−tionSG−nαGl−ctβri−lGnisinγβctionUG2023SG_YSGXWZYTXW[_ 0

40 oxtβnαβαGˇ�Tconjuπ−tβαGsystβmGinGc−r∙onGnitriαβG∙yGincorpor−tinπGpyriαinβGrinπsG−nαGxGv−c−nciβsGγorG
photoc−t−lyticGrYGβvolutionG−nαGrYyYGproαuctionUG2023SGYW[SG[_]T[a[ 0
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39 Surγ−cβT−ssistβαGsynthβsisGoγG∙iom−ssGc−r∙onTαβcor−tβαGpolymβrGc−r∙onGnitriαβGγorGβγγiciβntGvisi∙lβG
liπhtGphotoc−t−lyticGhyαroπβnGβvolutionUG2023SG_Z[SGXWX[TXWYZ 0

38 TuninπGoγGπr−phiticGc−r∙onGnitriαβGOπTmZx[PGγorGphotoc−t−lysisdGkGcritic−lGrβviβwUG2023SGX_SGXW[][Y 1

37 pourTmomponβntGSynthβsisGoγGSpiroTsmiα−zoliαinβsGon−∙lβαG∙yGm−r∙onGxitriαβGzhotoc−t−lysisUG2023SG
XZSGb__Tba_ 1

36 nopinπGoγGπr−phiticGc−r∙onGnitriαβGγorGphotoc−t−lysisUG2023SGZ]cTZa] 0

35 ryαroπβnTsnαucβαGnβγβctivβGmryst−llinβGm−r∙onGxitriαβGwithGonh−ncβαGliαirβction−lGmh−rπβG
wiπr−tionGγorGzβrsulγ−tβGzhoto−ctiv−tionUG 0

34 ThβGsynβrπisticGβγγβctGoγGpot−ssiumGionsG−nαGnitroπβnGαβγβctsGonGc−r∙onGnitriαβGγorGβnh−ncβαG
photoc−t−lyticGhyαroπβnGβvolutionUG2023SG 0

33 kγtβrπlowGolβctrochβmiluminβscβncβGγromGxitroπβnTnβγiciβntGqr−phiticGm−r∙onGxitriαβUG2023SGc]SGYcXaTYcY[ 0

32 loostinπGβxcitonGαissoci−tionG−nαGch−rπβGtr−nsγβrG∙yGrβπul−tinπGαiβlβctricGconst−ntGinGpolymβrG
c−r∙onGnitriαβGγorGmyYGphotorβαuctionUG2023SGZYaSGXYY[Xa 0

31 SnTαopβαGπTmZx[G−sG−GnovβlGphotoβlβctroc−t−lystGγorGw−tβrGoxiα−tionUG2023SGXa_SGXXXY[Y 0

30 ztjxiYzVmZx[GγorGch−rπβG−ccβlβr−tionGtoGpromotβGhyαroπβnGβvolutionGγromG−mmoni−T∙or−nβUG
2023SG 0

29 nu−lGzTαopβαTsitβGmoαiγiβαGporousGπTmZx[G−chiβvβsGhiπhGαissoci−tionG−nαGmo∙ilityGβγγiciβncyGγorG
photoc−t−lyticGrYyYGproαuctionUG2023SG[_XSGX[YX[W 0

28 oγγiciβntGphotosynthβsisGoγGrYyYGvi−GtwoTβlβctronGoxyπβnGrβαuctionGrβ−ctionG∙yGαβγβctivβGπTmZx[G
withGtβrmin−lGcy−noGπroupsG−nαGnitroπβnGv−c−nciβsUG2023SG[_ZSGX[Y]XY 0

27
monstructionGoγGπTmZx[GwithGxYmTtypβGαβγβctsVwoyZGZTschβmβGphotoc−t−lystdGoγγβctivβG
minβr−liz−tionG−nαGtoxicityGrβαuctionGoγGmicrocystinTv}G∙yGmultiplβGγrββGr−αic−lGαβπr−α−tionG
p−thw−ysUG2023SG[_[SGX[Y][Y

0

26 wβt−lGαβriv−tivβGOwnPVπTmZx[G−ssoci−tionGinGhyαroπβnGproαuctiondGkGstuαyGonGthβGγ−scin−tinπG
chβmistryG∙βhinαSGcurrβntGtrβnαGM−mpeGγuturβGαirβctionUG2023SGbWSG]_YT]bZ 0

25 S−cch−rinGcopolymβriz−tionTmoαiγiβαGmβt−lTγrββGπr−phitβGc−r∙onGnitriαβGγorGβγγiciβntGphotoc−t−lyticG
rβmov−lGoγGtβtr−cyclinβGhyαrochloriαβGinG−ctu−lGw−tβrGs−mplβsdGzrocβssG−nαGmβch−nismUG2023SGXXSGXWcacY 0

24 klk−liGmβt−lGionTαopβαGhβpt−zinβT∙−sβαGπTmZx[Gqu−ntumGαotsGγorGβγγiciβntG−αsorptionGoγGmβthylG
∙luβdGkGnpTGpβrspβctivβUG2023SGZbSGXWYb]Y 0

23
lioch−rGαopβαGc−r∙onGnitriαβGtoGβnh−ncβGthβGphotoc−t−lyticGhyαroπβnGβvolutionGthrouπhGsynβrπyGoγG
nitroπβnGv−c−nciβsG−nαG∙riαπinπGc−r∙onGstructurβdGx−no−rchitβctonicsG−nαGγirstTprinciplβsG
c−lcul−tionUG2023SGYWcSGXXacbb

0

22 montroll−∙lyGsol−rTαrivβnGmTmGcouplinπGorπ−nicGsynthβsisGintβπr−tβαGwithGrYGproαuctionGovβrG
zTαopβαGπTmZx[GwithGxiSGn−nop−rticlβsGmoαiγic−tionUG2023SGZYSGXWXac[ 0

Citation Report

58



21 onh−ncβmβntGoγG∙iγunction−lGphotoc−t−lyticG−ctivityGoγG∙oronTαopβαGπTmZx[VSnyYGhβtβrojunctionG
αrivβnG∙yGpl−smonicGkπGqu−ntumGαotsUG2023SGYYSGXWWZY] 0

20 monstructinπGphotoc−t−lysisTsβlγTpβntonGsystβmGovβrG−GαβγβctivβGtwinGmZx[dGsnTsituGproαucinπG
rYyYG−nαGminβr−lizinπGorπ−nicGpollut−ntsUG2023SGZZXSGXYYaX_ 0

19 smprovβαGpβrγorm−ncβGoγGvisi∙lβTliπhtGphotoc−t−lyticGrYTproαuctionG−nαGmrO”sPGrβαuctionG∙yGw−stβG
piπβonGπu−noGαopβαGπTmZx[Gn−noshββtsUG2023SGX]YSGZaT[c 0

18 }βm−rk−∙lβGγorm−lαβhyαβGphotoToxiα−tionGβγγiciβncyGoγGZnYSny[GcoTmoαiγiβαG∙yGwoGαopinπG−nαG
oxyπβnGv−c−nciβsUG2023SGZXWSGXYZYWY 0

17 nirβction−lGmh−rπβGTr−nsγβrGmh−nnβlsGinG−Gwonolithic−llyGsntβπr−tβαGolβctroαβGγorGzhoto−ssistβαG
yvβr−llG–−tβrGSplittinπUG2023SGXaSGZ[_]TZ[bY 1

16 worβGkccur−tβGwβthoαGγorGov−lu−tinπGthβGkctivityGoγGzhotoc−t−lyticGryαroπβnGovolutionG−nαGstsG
}β−ctionGuinβticsGoqu−tionUG2023SGZcSGZ[ZXTZ[Zb 0

15 Topoloπic−llyGzorousGrβtβrostructurβsGγorGzhotoVzhotothβrm−lGm−t−lysisGoγGmlβ−nGonβrπyG
monvβrsionUG2023SGaSG 0

14 loostinπGvisi∙lβTliπhtTαrivβnGphotoc−t−lyticGpβrγorm−ncβG∙yGhβtβrostructurβGoγGSTαopβαGπTmZx[VG
wsvTXWXOpβPUG2023SGX]XSGXXW_X_ 0

13 }−piαGβlimin−tionGoγG−nti∙ioticGπβmiγlox−cinGmβsyl−tβG−nαGmβthylβnβG∙luβGovβrGztGn−nop−rticlβsG
αispβrsβαGchitos−nVπTmZx[Gtβrn−ryGvisi∙lβGliπhtGphotoc−t−lystUG 0

12 SynβrπisticGpunction−lityGoγGnop−ntsG−nαGnβγβctsGinGmoTzhth−locy−ninβVlTmxGZTSchβmβG
zhotoc−t−lystsGγorGzromotinπGzhotoc−t−lyticGmyGYG}βαuctionG}β−ctionsUGYYWbXac 0

11 olβctrom−πnβticG−∙sorptionG∙βh−viorGrβπul−tionGinG∙imβt−llicGpolyphth−locy−ninβGαβrivβαG
mopβT−lloyVmGWnVYnGn−nocompositβsUG2023SGZZSGXWXW]b 0

10 zrβp−r−tionGoγGc−r∙onGnitriαβGn−notu∙βsGwithGzTαopinπG−nαGthβirGphotoc−t−lyticGpropβrtiβsGγorG
hyαroπβnGβvolutionUG2023SGYWbSGYcWTZWY 0

9 zhotoc−t−lyticGyvβr−llG–−tβrGSplittinπG}β−ctionGpβ−turβGonGzhotoαβpositβαGxixzV˛‡Tq−YyZG
x−noshββtsUG 0

8 SynβrπisticGβγγβctGoγGphosphorusGαopinπG−nαGwoSYGcoTc−t−lystsGonGπTmZx[Gphotoc−t−lystsGγorG
βnh−ncβαGsol−rGw−tβrGsplittinπUG2023SGX]bSGXaXTXac 0

7 kαv−ncβαGpunction−lGm−r∙onGxitriαβG∙yGsmpl−ntinπGSβmiTssol−tβαG”yGYGkctivβGSitβsGγorG
zhotoc−t−lyticGrGYGzroαuctionG−nαGyrπ−nicGzollut−ntGnβπr−α−tionUG 0

6 p−∙ric−tionGoγG−Gmonc−vβGmu∙icGZTSchβmβGZnsnYS[VmuYyGrβtβrojunctionGwithGSupβriorGviπhtTnrivβnG
myYG}βαuctionGzβrγorm−ncβUG2023SGZaSG_WZ_T_W[b 0

5 monstructionGoγGzmxTYYYG−nαGktomic−llyGThinGYnGmxsG”−nGnβrG–−−lsGrβtβrojunctionGγorGonh−ncβαG
”isi∙lβGviπhtGzhotoc−t−lyticGryαroπβnGzroαuctionUG2023SGXZSGXZXb 0

4 p−∙ric−tionG−nαGch−r−ctβriz−tionGoγGZTschβmβGliymlVmVmuYyGhβtβrojunctionGn−nocompositβsG−sG
βγγiciβntGc−t−lystsGγorGthβGphotoc−t−lyticGrβαuctionGoγGmyYUG 0
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3 punction−lizβαGqr−phiticGm−r∙onGxitriαβGl−sβαGm−t−lystsGinGSol−rTtoTmhβmic−lGmonvβrsionGγorG
ryαroπβnGzβroxiαβGzroαuctionUG2023SGX[YcZX 0

2 ThβGzhotoc−t−lyticGzβrγorm−ncβGoγGzSGmlGnopβαGm−r∙oxyl−tβαGwultiw−llβαGm−r∙onGx−notu∙βG
woαiγiβαGqr−phiticGm−r∙onGxitriαβUG 0

1 zol−riz−tionG}βoriβnt−tionGoγGm−r∙onGxitriαβGsnαucβαG∙yG−Gvoc−lGlriαπβGnonorGγorGloostinπG
zhotoc−t−lyticGrYGovolutionGsntβπr−tβαGwithGSβlβctivβGkminβGyxiα−tionUG 0
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