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photo−₃t₃lyti−I₃−tivityWI2015UIaUI]Z[[V]Z[e 11

615 qγγβ−tIoγIoxyδβnIv₃−₃n−yIonIβnh₃n−βαIphoto−₃t₃lyti−I₃−tivityIoγIrβαu−βαIZn{In₃noroαI₃rr₃ysWI
AppliedoSurfaceoScienceUI2015UI][aUIZZ[VZZb 6.7 103

614 }hoto−₃t₃lyti−I₃−tivityIoγI}tâ��“i{[IγilmsIsupportβαIonIhyαroxyl₃tβαIγlyI₃shI−βnosphβrβsIunαβrI
visi₄lβIliδhtWIAppliedoSurfaceoScienceUI2015UI][_UIdZcVd[_ 6.7 15

613 yi−row₃vβV₃ssistβαIprβp₃r₃tionIoγIsβlγVαopβαI“i{[In₃notu₄βI₃rr₃ysIγorIβnh₃n−βαI
photoβlβ−tro−hβmi−₃lIw₃tβrIsplittinδWIJournaloofoMaterialsoChemistryoAUI2015UI]UIbeeVcYa 13 60

612 }olyQβthylβnβIδly−olRIαi−₃r₄oxyl₃tβXpolyQβthylβnβIoxiαβRIhyαroδβlIγilmI−oV−rosslinkβαI₄yIβlβ−tronI
₄β₃mIirr₃αi₃tionI₃sI₃nI₃ntiV₃αhβsionI₄₃rriβrWI2015UI_bUIZeaV[YZ 14

611 }rβp₃r₃tionIoγI“i{â��Vpβ−or₃tβαInoronI}₃rti−lβsI₄yI—βtIn₃llIyillinδI₃nαIthβirI}hotoβlβ−tro−hβmi−₃lI
tyαroδβnI₃nαI{xyδβnIqvolutionIRβ₃−tionsWI2016UIeUI 17

610 unISituISynthβsisIoγI“i]TISβlγVpopβαI“i{[XzVpopβαIo₃r₄onIz₃no−ompositβsI₃nαIitsI–isi₄lβIxiδhtI
}hoto−₃t₃lyti−I}βrγorm₃n−βWI2016UIZZUIZbaYYdd 3

609 }roδrβssIinInl₃−kI“it₃ni₃fImIzβwIy₃tβri₃lIγorImαv₃n−βαI}hoto−₃t₃lysisWI2016UIbUIZbYY_a[ 193

608 pβγβ−tVβnδinββrβαIopti−₃lI₄₃nαδ₃pIinIsβlγV₃ssβm₄lβαI“i{[In₃noroαsIonISiIpyr₃miαsWI2016UIZYdUIYZZeYc 20

607 SimplβIsynthβsisIoγIlithiumVαopβαIsulγ₃tβαItit₃ni₃In₃nop₃rti−lβsI₃nαIthβirIhiδhIvisi₄lβIliδhtI
photo−₃t₃lyti−I₃−tivityIunαβrInβδ₃tivβI₄i₃sIβlβ−trost₃ti−IγiβlαWI2016UIbUIZYZcZ_VZYZc[_ 4

606 qnh₃n−βαIphoto−₃t₃lyti−I₃nαIphotoβlβ−tro−hβmi−₃lI₃−tivitiβsIoγIrβαu−βαI“i{[â��xXni{olI
hβtβrojun−tionsWI2016UI]Z[UIZ[V[[ 44

605 qγγi−iβntIphotonIh₃rvβstinδI₃nαI−h₃rδβI−ollβ−tionIinI]pIporousIRs{V“i{[Iphoto₃noαβIγorIsol₃rI
w₃tβrIsplittinδWI2016UIZYZUIeaVZYZ 22

604 qxplorinδIthβIin−orpor₃tionIoγInitroδβnIinItit₃niumI₃nαIitsIinγluβn−βIonIthβIβlβ−tro−hβmi−₃lI
−orrosionIrβsist₃n−βIinI₃−iαi−Imβαi₃WI2016UIbaYUI[c[V[cd 6

603 qγγβ−tIoγIou{I₃sI₃Iαop₃ntIinI“i{[IonI₃mmoni₃I₃nαIhyαroδβnIsulphiαβIsβnsinδI₃tIroomI
tβmpβr₃turβWI2016UIeYUI_bdV_c_ 24

602 Synβrδβti−Iβγγβ−tsIinInovβlIhyαroδβn₃tβαIrVαopβαI“i{[Iphoto−₃t₃lystsWIAppliedoSurfaceoScienceUI
2016UI]cYUI]dYV]e] 6.7 87

601 q₃rthV₃₄unα₃ntIst₃₄lβIβlβmβnt₃lIsβmi−onαu−torIrβαIphosphorusV₄₃sβαIhy₄riαsIγorIβnvironmβnt₃lI
rβmβαi₃tionI₃nαIβnβrδyIstor₃δβI₃ppli−₃tionsWI2016UIbUI__bZbV__b[e 46
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600 “i{[Imβso−ryst₃lsIwithIβxposβαI{YYZ}Iγ₃−βtsI₃sIβγγi−iβntIphoto−₃t₃lystsWI2016UIbdYUIdYVdb 20

599 unγluβn−βIoγIthi−knβssI₃nαI−₃l−in₃tionIunαβrI₃mmoni₃Iδ₃sIγlowIonItopoδr₃phi−₃lUIopti−₃lI₃nαI
photo−₃t₃lyti−IpropβrtiβsIoγIz₄[{aIthinIγilmsIprβp₃rβαI₄yIsolâ��δβlfI₃I−omp₃r₃tivβIstuαyWI2016UI[cUIbe]eVbe_b 3

598 r₃₄ri−₃tionIoγImixβαIph₃sβI“i{[Ihβtβrojun−tionIn₃noroαsI₃nαIthβirIβnh₃n−βαIphoto₃−tivitiβsWI2016
UIZdUIZa[bYVd 35

597 {xyδβnVpβγi−iβntIni{nrI₃sI₃ItiδhlyISt₃₄lβI}hoto−₃t₃lystIγorIqγγi−iβntIo{[IRβαu−tionIintoI
Rβnβw₃₄lβIo₃r₄onVzβutr₃lIruβlsWI2016UIdUI]Yc_V]YdZ 91

596 “hβI₃ppli−₃tionIoγIpl₃sm₃Itrβ₃tmβntIγorI“i]TImoαiγiβαI“i{[In₃nowirβsIγilmIβlβ−troαβIwithI
βnh₃n−βαIlithiumVstor₃δβIpropβrtiβsWI2016UI[ZZUI]eaV_Y] 16

595 oαSVδr₃phβnβIz₃no−ompositβIγorIqγγi−iβntI–isi₄lβVliδhtVαrivβnI}hoto−₃t₃lyti−I₃nαI
}hotoβlβ−tro−hβmi−₃lImppli−₃tionsWI2016UI_d[UI[[ZV[][ 102

594
ou[ZnSnS_Iz₃nop₃rti−lβISβnsitizβαIyβt₃lV{rδ₃ni−Irr₃mβworkIpβrivβαIyβsoporousI“i{[I₃sI
}hoto₃noαβsIγorItiδhV}βrγorm₃n−βIpyβVSβnsitizβαISol₃rIoβllsWIACSoAppliedoMaterialsovamp;o
InterfacesUI2016UIdUI[[[YZVZ[

9.5 45

593 SinδlβIoxyδβnIv₃−₃n−iβsIoγIQ“i{[R]aI₃sI₃IprototypβIrβαu−βαIn₃nop₃rti−lβfIimpli−₃tionIγorI
photo−₃t₃lyti−I₃−tivityWI2016UIZdUI[]caaVb[ 28

592 {nβVstβpIsynthβsisIoγI₄uttβrγlyVlikβISno[{_I₄yIsimplβIprβ−ipit₃tionImβthoαI₃nαIphoto−₃t₃lyti−I
pβrγorm₃n−βWI2016UIabUId]Vde 4

591 Stru−tur₃lI₃nαIopti−₃lIpropβrtiβsIoγIQZnUIooRI−oVαopβαISn{[In₃noIp₃rti−lβsWI2016UI[cUIZ[ZZeVZ[Z[c 7

590 Solvothβrm₃lIprβp₃r₃tionIoγImδIn₃nop₃rti−lβI₃nαIδr₃phβnβI−oVlo₃αβαI“i{[IγorIthβIphoto−₃t₃lyti−I
αβδr₃α₃tionIoγIp₃r₃oxonIpβsti−iαβIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2016UIbUId]bc]Vd]bdc 37

589 }hoto−₃t₃lyti−Iαβδr₃α₃tionIoγIγurγur₃lIinI₃quβousIsolutionI₄yIzVαopβαItit₃niumIαioxiαβI
n₃nop₃rti−lβsWI2016UI[]UI[Zd_bV[ZdbY 27

588 {nβVstβpI−onstru−tionIoγI{YYZ}Iγ₃−βtVβxposβαIni{olIhy₄riαizβαIwithIml[{]IγorIβnh₃n−βαImolβ−ul₃rI
oxyδβnI₃−tiv₃tionWI2016UIbUIcedaVceea 38

587 mαv₃n−βαIn₃noporousI“i{[Iphoto−₃t₃lystsI₄yIhyαroδβnIpl₃sm₃IγorIβγγi−iβntIsol₃rVliδhtI
photo−₃t₃lyti−I₃ppli−₃tionWI2016UIbUI[ebd] 45

586 }rβp₃r₃tionIoγI“i{In₃noshββtV−₃r₄onIn₃notu₄βI−ompositβI₃sIimmo₄iliz₃tionIpl₃tγormIγorI₄othI
prim₃ryI₃nαIsβ−onα₃ryI₃nti₄oαiβsIinIβlβ−tro−hβmi−₃lIimmuno₃ss₃yWI2016UIe_bUI_YV_c 8

585 r₃−ilβIroutβItoI₃I−onαu−tinδItβrn₃ryIpoly₃nilinβl“i{[XszIn₃no−ompositβIγorIβnvironmβnt₃llyI
₄βniδnI₃ppli−₃tionsfIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγIpollut₃ntsI₃nαI₄ioloδi−₃lI₃−tivityWI2016UIbUIZZZ]YdVZZZ]Zc 37

584 tiδhlyI–isi₄lβIxiδhtIRβsponsivβUIz₃rrowIn₃nαIδ₃pI“i{[Iz₃nop₃rti−lβsIyoαiγiβαI₄yIqlβmβnt₃lIRβαI
}hosphorusIγorI}hoto−₃t₃lysisI₃nαI}hotoβlβ−tro−hβmi−₃lImppli−₃tionsWI2016UIbUI[a_Ya 160

583
mInβwIδrββnImβthoαIγorIthβIprβp₃r₃tionIoγItit₃niumIαioxiαβVδr₃phβnβI−ompositβIusinδI
−y−loαβxtrinI₃sI₃IlinkβrIwithIβnh₃n−βαIphotoβx−itβαIβlβ−tronItr₃nsγβrI₃nαIphoto−₃t₃lyti−I
propβrtiβsWI2016UI]aUIZ[d]VZ[e[

4

(2016-2016)

7



582 qγγi−iβntIsol₃rIphoto−₃t₃lyti−I₃−tivityIoγI“i{[I−o₃tβαIn₃noVporousIsili−onI₄yI₃tomi−Il₃yβrI
αβpositionWI2016UIecUIZaaVZbb 19

581 r₃₄ri−₃tionIoγIδr₃phβnβâ��“i{[In₃no−ompositβIwithIimprovβαIphoto−₃t₃lyti−Iαβδr₃α₃tionIγorI₃−iαI
or₃nδβIcIαyβIunαβrIsol₃rIliδhtIirr₃αi₃tionWI2016UI]eUIcaeVcbc 11

580 Sili−βousItinIphosph₃tβsI₃sIβγγβ−tivβI₄iγun−tion₃lI−₃t₃lystsIγorIsβlβ−tivβI−onvβrsionIoγI
αihyαroxy₃−βtonβItoIl₃−ti−I₃−iαWI2016UIbUIbaaZVbabY 20

579 {rthoδon₃lIβxpβrimβnt₃lIαβsiδnIoγItit₃niumIαioxiαβâ��}olyQmβthylImβth₃−ryl₃tβRIβlβ−trospunI
n₃no−ompositβImβm₄r₃nβsIγorIphoto−₃t₃lyti−I₃ppli−₃tionsWI2016UI_UI]ZaZV]Zad 28

578 umport₃n−βIoγIαopinδUIαop₃ntIαistri₄utionUI₃nαIαβγβ−tsIonIβlβ−troni−I₄₃nαIstru−turβI₃ltβr₃tionIoγI
mβt₃lIoxiαβIn₃nop₃rti−lβsfIumpli−₃tionsIγorIrβ₃−tivβIoxyδβnIspβ−iβsWI2016UIabdUIe[bVe][ 39

577 {nβIstβpIsolvothβrm₃lIsynthβsisIoγIultr₃VγinβIzVαopβαI“i{[IwithIβnh₃n−βαIvisi₄lβIliδhtI−₃t₃lyti−I
propβrtiβsWI2016UIbUIbYa[[VbYa[e 12

576 xonδVlivβαIphotoinαu−βαI−h₃rδβV−₃rriβrsIinIqr]TIαopβαIo₃“i{]IγorIphoto−₃t₃lyti−It[Iproαu−tionI
unαβrI”–Iirr₃αi₃tionWI2016UId_UI]bV]e 12

575 Synβrδisti−Iβγγβ−tIonIthβIphoto−₃t₃lyti−I₃−tivityIoγIzVαopβαI“i{[In₃noroαsIsynthβsisβαI₄yInovβlI
routβIwithIβxposβαIQZZYRIγ₃−βtWI2016UIbbbUI]dV_e 58

574 oorrβl₃tionsIγorI−oum₃rinI₃ααitivβIonIthβIβlβ−tri−₃lI₃nαIphoto−₃t₃lyti−I₃−tivityIoγI“i{[ImoαiγiβαI₄yI
thiourβ₃WI2016UIZa_UI[bV]c 8

573 “i{[Xni{ IQ iolUInrUIuRIhy₄riαImi−rosphβrβsIγorI₃rtiγi−i₃lIw₃stβIw₃tβrI₃nαIrβ₃lIs₃mplβItrβ₃tmβntI
unαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2016UIZbYUI[dV_[ 37

572 “woIphysi−₃lIstr₃tβδiβsItoIrβinγor−βI₃Inonmβt₃lli−Iphoto−₃t₃lystUIδVo]z_fIv₃−uumIhβ₃tinδI₃nαI
βlβ−tronI₄β₃mIirr₃αi₃tionWI2016UIbUIZ_YY[VZ_YYd 7

571 yβt₃lIγrββIβ₃rthI₃₄unα₃ntIβlβmβnt₃lIrβαIphosphorusfI₃InβwI−l₃ssIoγIvisi₄lβIliδhtIphoto−₃t₃lystI₃nαI
photoβlβ−troαβIm₃tβri₃lsWI2016UIZdUI]e[ZVd 58

570 SβlγV₃ssβm₄lβαIδr₃phβnβIoxiαβIonI₃IphotoV−₃t₃lyti−I₃−tivβItr₃nsp₃rβntI−onαu−tinδIoxiαβWI2016UIeYUI[d_V[eY 20

569 qnh₃n−βαIβlβ−troVphotoIsynβrδisti−I−₃t₃lysisIoγI}tIQ}αRXZn{Xδr₃phβnβI−ompositβIγorImβth₃nolI
oxiα₃tionIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2016UIZddUI_aYV_bY 55

568 qnh₃n−βαI−₃t₃lyti−I₃−tivityIoγIthβIsurγ₃−βImoαiγiβαI“i{[Vy—oz“In₃no−ompositβsIunαβrIvisi₄lβI
liδhtWI2016UI_baUIe]VZYa 24

567 r₃−ilβIsynthβsisIoγIn₃noV−ryst₃llinβI₃n₃t₃sβI“i{[I₃nαIthβirI₃ppli−₃tionsIinIαβδr₃α₃tionIoγIpirβ−tI
₄luβIZeeWI2016UI[cUI[adZV[add 4

566 r₃₄ri−₃tionIoγIZn{UIZnSUImδVZnSUI₃nαImuVZnSImi−rosphβrβsIγorIphoto−₃t₃lyti−I₃−tivitiβsUIo{I
oxiα₃tionI₃nαI[Vhyαroxytβrβphth₃li−I₃−iαIsynthβsisWI2016UIbcaUI_bVab 64

565 zitroδβnVαopβαItit₃niumIαioxiαβIQzVαopβαI“i{[RIγorIvisi₄lβIliδhtIphoto−₃t₃lysisWI2016UI_YUI]YYYV]YYe 408
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564 {pti−₃lIαβsiδnIoγIZn{V₄₃sβαI₃ntirβγlβ−tivβIl₃yβrsIγorIβnh₃n−βαIs₃msIsol₃rI−βllIpβrγorm₃n−βWI2016UI
ZdUI[eYbVZ[ 5

563 }hotoβlβ−tro−hβmi−₃lIpβtβrmin₃tionIoγISh₃llowI₃nαIpββpI“r₃pISt₃tβsIoγI}l₃tinumVpβ−or₃tβαI“i{[I
z₃notu₄βImrr₃ysIγorI}hoto−₃t₃lyti−Imppli−₃tionsWI2016UIZ[YUIeYZcVeY[c 28

562 qγγβ−tivβIrolβIoγItriγluoro₃−βti−I₃−iαIQ“rmRItoIβnh₃n−βIthβIphoto−₃t₃lyti−I₃−tivityIoγIrVαopβαI“i{[I
prβp₃rβαI₄yImoαiγiβαIsolâ��δβlImβthoαWIAppliedoSurfaceoScienceUI2016UI]baUIacVbd 6.7 53

561 St₃₄lβI“i]TISβlγVpopβαImn₃t₃sβVRutilβIyixβαI“i{[IwithIqnh₃n−βαI–isi₄lβIxiδhtI”tiliz₃tionI₃nαI
pur₃₄ilityWI2016UIZ[YUIbZZbVbZ[_ 159

560 mtomi−IlβvβlIunαβrst₃nαinδIoγIsitβVspβ−iγi−Iintβr₃−tionsIinI}oly₃nilinβX“i{[I−ompositβWI2016UIb_aUIZ__VZ_e 6

559 qnδinββrinδIooβxposβαI{YYZ}I₃nαI{ZYZ}Ir₃−βtsIinI{xyδβnVpβγi−iβntI“i{[Iz₃no−ryst₃lsIγorIqnh₃n−βαI
o{[I}hotorβαu−tionIunαβrI–isi₄lβIxiδhtWI2016UIbUIZYecVZZYd 410

558 “i{[ImβsoporousIsinδlβI−ryst₃lsIwithI−ontroll₃₄lβI₃r−hitβ−turβsI₃nαI“i{[Xδr₃phβnβIoxiαβI
n₃no−ompositβsIγorIhiδhVpβrγorm₃n−βIlithiumIionI₄₃ttβryI₃noαβsWI2016UIZeYUI[aV][ 12

557 qnδinββrinδIαisorαβrIintoIβxoti−Iβlβ−troni−I[pI“i{[In₃noshββtsIγorIβnh₃n−βαIphoto−₃t₃lyti−I
pβrγorm₃n−βWI2016UIbUIbZ]]VbZ]c 24

556 qnh₃n−βαIphoto−₃t₃lyti−I₃−tivityIoγI“i{[IsupportβαIonIzβolitβsItβstβαIinIrβ₃lIw₃stβw₃tβrsIγromIthβI
tβxtilβIinαustryIoγIqthiopi₃WI2016UI[[aUIddVec 66

555 “i{[â��Si{[IγilmsIγromIorδ₃ni−VγrββI−olloiα₃lI“i{[I₃n₃t₃sβIn₃nop₃rti−lβsI₃sIphoto−₃t₃lystIγorI
rβmov₃lIoγIvol₃tilβIorδ₃ni−I−ompounαsIγromIinαoorI₃irWI2016UIZd_UIZZeVZ]Z 96

554 –isi₄lβVliδhtV₃−tiv₃tβαIoxyδβnVri−hI“i{[I₃sInβxtIδβnβr₃tionIphoto−₃t₃lystfIumport₃n−βIoγI₃nnβ₃linδI
tβmpβr₃turβIonIthβIphoto₃−tivityItow₃rαIrβαu−tionIoγI−₃r₄onIαioxiαβWI2016UI[d]UIZ[a_VZ[b] 57

553 mδδrβδ₃tionIinαu−βαIβmissionIβnh₃n−βmβntIQmuqqRIoγIγluorβnylI₃ppβnαβαIS−hiγγI₄₃sβIfImIturnIonI
γluorβs−βntIpro₄βIγorIml]TUI₃nαIitsIphotovolt₃i−Iβγγβ−tWI2017UIZdZUIabVb[ 17

552 {pβnmouthβαI˛†VSioIhollowVsphβrβIwithIhiδhlyIphoto−₃t₃lyti−I₃−tivityIγorIrβαu−tionIoγIo{[IwithI
t[{WI2017UI[YbUIZadVZbc 60

551 RoomItβmpβr₃turβIzt]Iαβtβ−tionIoγI“iXδr₃phβnβIαβvi−βsIpromotβαI₄yIvisi₄lβIliδhtIillumin₃tionWI
2017UIaUIZZZ]VZZ[Y 17

550 “r₃nsγorm₃tionIγromImδlmδ]}{_ItoImδlmδ[S{_Ihy₄riαI₃tIroomItβmpβr₃turβfIprβp₃r₃tionI₃nαI
itsIvisi₄lβIliδhtIphoto−₃t₃lyti−I₃−tivityWI2017UIZeUIZ 6

549 r₃₄ri−₃tionIoγIz₄VαopβαIZn{In₃now₃llIstru−turβI₄yIRrIm₃δnβtronIsputtβrIγorIβnh₃n−βαI
δ₃sVsβnsinδIpropβrtiβsWI2017UIbedUIccVdb 29

548 pβγβ−tβαIδr₃phβnβIn₃noVpl₃tβlβtsIγorIβnh₃n−βαIhyαrophili−In₃turβI₃nαIvisi₄lβIliδhtVinαu−βαI
photoβlβ−tro−hβmi−₃lIpβrγorm₃n−βsWI2017UIZY_UI[]]V[_[ 27

547 unIvitroI₄₃−tβri−iα₃lIβγγβ−tIoγIultr₃soni−₃llyIsolâ��δβlV−o₃tβαInovβlIou{X“i{[X}qsX−ottonI
n₃no−ompositβIγorIwounαI−₃rβWI2017UIZ_UIbaZVbb] 14
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546 tiδhIpowβrIimpulsβIm₃δnβtronIsputtβrβαIpVtypβI˛‡Vtit₃niumImonoxiαβIγilmsfIqγγβ−tsIoγIsu₄str₃tβI
₄i₃sI₃nαIpostV₃nnβ₃linδIonImi−rostru−turβI−h₃r₃−tβristi−sI₃nαIoptoβlβ−tri−₃lIpropβrtiβsWI2017UIbZUIdaVe[ 10

545 nl₃−kI“i{[IγorIsol₃rIhyαroδβnI−onvβrsionWI2017UI]UIebVZZZ 54

544 Synβrδβti−Iqγγβ−tIoγI“iI₃nαI{xyδβnIpopinδIonIqnh₃n−inδI}hotoβlβ−tro−hβmi−₃lI₃nαI}hoto−₃t₃lyti−I
}ropβrtiβsIoγI“i{XδVozItβtβrojun−tionsWIACSoAppliedoMaterialsovamp;oInterfacesUI2017UIeUIZZaccVZZadb 9.5 199

543 pβδr₃α₃tionIoγI₃zoIαyβsIunαβrIαiγγβrβntIw₃vβlβnδthsIoγI”–IliδhtIwithI−hitos₃nVSn{[I
n₃no−ompositβsWI2017UI[][UI_[]V_]Y 78

542 yoαiγi−₃tionIoγIzVαopβαI“i{Iphoto−₃t₃lystsIusinδIno₄lβImβt₃lsIQ}tUI}αRIVI₃I−om₄inβαI }SI₃nαIpr“I
stuαyWI2017UIZeUIcYb[VcYcZ 40

541 unγluβn−βIoγI₃mmonolysisUIouVin−orpor₃tionI₃nαIγilmIthi−knβssIonIstru−turβUIopti−₃lI₃nαI
photo−₃t₃lyti−IpropβrtiβsIoγI“₃[{aIthinIγilmsIγ₃₄ri−₃tβαIvi₃Isolâ��δβlfI₃I−omp₃r₃tivβIstuαyWI2017UI[dUIbdZ[Vbd[[ 5

540 oryst₃lI}h₃sβI₃nαISizβVoontrollβαISynthβsisIoγI“unδstβnI“rioxiαβItyαr₃tβIz₃nopl₃tβsI₃tIRoomI
“βmpβr₃turβfIqnh₃n−βαIorQ–uRI}hotorβαu−tionI₃nαIyβthylβnβInluβImαsorptionI}ropβrtiβsWI2017UIaUI[c_ZV[caY 48

539 “it₃ni₃ImoαiγiβαI₃−tiv₃tβαI−₃r₄onIprβp₃rβαIγromIsuδ₃r−₃nβI₄₃δ₃ssβfI₃αsorptionI₃nαIphoto−₃t₃lyti−I
αβδr₃α₃tionIoγImβthylβnβI₄luβIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2017UI]dUI]Z[[V]Z]b 41

538 zβwIpyr₃zolβI₄₃sβαIsinδlβIprβ−ursorIγorIthβIsurγ₃−t₃ntlβssIsynthβsisIoγIvisi₄lβIliδhtIrβsponsivβI}₄SI
n₃no−ryst₃lsfISynthβsisUI Vr₃yI−ryst₃lloδr₃phyIoγIliδ₃nαI₃nαIphoto−₃t₃lyti−I₃−tivityWI2017UIZYUIeZVee 5

537 z₃noporousIhyαroδβn₃tβαI“i{[Iphoto−₃t₃lystsIδβnβr₃tβαI₄yIunαβrw₃tβrIαis−h₃rδβIpl₃sm₃I
trβ₃tmβntIγorIsol₃rIphoto−₃t₃lyti−I₃ppli−₃tionsWI2017UI[ZZUIZ[bVZ]b 41

536 r₃−ilβIsynthβsisI₃nαI−h₃r₃−tβriz₃tionIoγI“iQZâ��xRoux{[In₃nop₃rti−lβsIγorIhiδhIβγγi−iβn−yIαyβI
sβnsitizβαIsol₃rI−βllI₃ppli−₃tionsWI2017UIbeUIZZeVZ[c 1

535 }hoto−₃t₃lyti−Iαβδr₃α₃tionIoγImβthylβnβI₄luβI₄yIZn[Sn{_VSn{[IsystβmIunαβrI”–Ivisi₄lβIr₃αi₃tionWI
2017UIbbUIabVbZ 24

534 }rβp₃r₃tionI₃nαI−h₃r₃−tβriz₃tionIoγItr₃nsp₃rβntIinαiumVIαopβαI“i{I[IγilmsIαβpositβαI₄yIy{o–pWI
2017UI_]UId]eZVd]ea 6

533 SynthβsisIoγIl₃yβrβαItit₃n₃tβIn₃nowirβsI₃tIlowItβmpβr₃turβI₃nαIthβirI₃ppli−₃tionIinIβγγi−iβntI
rβmov₃lIoγI”Q–uRWI2017UI[[bUIZ[aVZ]_ 112

532 r₃−ilβIsynthβsisIoγIzVαopβαI“i{[In₃nop₃rti−lβsI−₃δβαIinIyuxVZYYQrβRIγorIphoto−₃t₃lyti−Iαβδr₃α₃tionI
oγIorδ₃ni−IαyβsIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2017UIaUI[aceV[ada 49

531 nismuthV−ont₃ininδIl₃yβrβαIαou₄lβIhyαroxiαβI₃sI₃InovβlIβγγi−iβntIphoto−₃t₃lystIγorIαβδr₃α₃tionIoγI
mβthylβnβI₄luβIunαβrIvisi₄lβIliδhtWI2017UIZ_UIbeaVcYZ 14

530 –₃ri₃tionIoγIstru−tur₃lUIopti−₃lUIαiβlβ−tri−I₃nαIm₃δnβti−IpropβrtiβsIoγISn{[In₃nop₃rti−lβsWI2017UI[dUI_b[aV_b]b 19

529 “woVαimβnsion₃lIporousIshββtVlikβI−₃r₄onVαopβαIZn{XδVo]z_In₃no−ompositβIwithIhiδhI
visi₄lβVliδhtIphoto−₃t₃lyti−Ipβrγorm₃n−βWI2017UIZdeUIZabVZae 84
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528 oontrollinδI−h₃rδβItr₃nsγβrIinIqu₃ntumVsizβItit₃ni₃IγorIphoto−₃t₃lyti−I₃ppli−₃tionsWI2017UI[ZaUIdaVe[ 40

527 r₃−ilβIsynthβsisIoγISVαopβαIrβαu−βαI“i{I[VIxIwithIβnh₃n−βαIvisi₄lβVliδhtIphoto−₃t₃lyti−I
pβrγorm₃n−βWI2017UI]dUId[ZVd]Y 31

526 m−tivβIrβmov₃lIoγIw₃stβIαyβIpollut₃ntsIusinδI“₃zX—{In₃no−ompositβIγi₄rβsWI2017UIcUI_YeY 26

525 mInovβlImβthoαItoIsynthβsizβImoly₄αβnumIαopβαI“i{[IγilmsIwithIβnh₃n−βαIphoto−₃t₃lyti−I
₃−tivityWI2017UIZ[]UIZ 4

524 oβriumI₄₃sβαIphoto−₃t₃lystsIγorIthβIαβδr₃α₃tionIoγI₃−riαinβIor₃nδβIinIvisi₄lβIliδhtWI2017UI[_ZUI[YV[b 31

523 Zin−IoxiαβIn₃nop₃rti−lβIβnβrδyI₄₃nαIδ₃pIrβαu−tionItriδδβrsIthβIoxiα₃tivβIstrβssIrβsultinδIintoI
₃utoph₃δyVmβαi₃tβαI₃poptoti−I−βllIαβ₃thWI2017UIZZYUI_[Va] 51

522 –isi₄lβIliδhtI₃ssistβαIhyαroδβnIδβnβr₃tionIγromI−omplβtβIαβ−ompositionIoγIhyαrousIhyαr₃zinβI
usinδIrhoαiumImoαiγiβαI“i{Iphoto−₃t₃lystsWI2017UIZbUIZY]bVZY_[ 8

521 rullVSpβ−trumISol₃rVxiδhtVm−tiv₃tβαI}hoto−₃t₃lystsIγorIxiδhtâ��ohβmi−₃lIqnβrδyIoonvβrsionWI2017UIcUIZcYY_c] 135

520 unIsituIsynthβsisI₃nαIβnh₃n−βαIvisi₄lβIliδhtIphoto−₃t₃lyti−I₃−tivityIoγIoV“i{[Imi−rosphβrβsX−₃r₄onI
qu₃ntumIαotsWI2017UI_]UIdb_dVdba_ 55

519 qnh₃n−βαIphoto−₃t₃lyti−I₃−tivityIoγI“i{[VZn{IthinIγilmsIαβpositβαI₄yIα−Irβ₃−tivβIm₃δnβtronI
sputtβrinδWI2017UI_]UIdd]ZVdd]d 41

518 pβt₃−h₃₄lβIphoto−₃t₃lystsIoγI₃n₃t₃sβI“i{I[In₃nop₃rti−lβsfImnnullinδIsurγ₃−βI−h₃rδβIγorIimmβαi₃tβI
photo−₃t₃lystIsβp₃r₃tionWIAppliedoSurfaceoScienceUI2017UI_ZZUI]aaV]b[ 6.7 34

517 Sn{[Vlo₃αβαIn₃“i{]In₃notu₄βI₃rr₃ysfIγ₃₄ri−₃tionI₃nαIvisi₄lβVliδhtIphoto−₃t₃lyti−I₃ppli−₃tionWI2017UI
[dUIeccYVeccb 4

516 }hotoβlβ−tro−hβmi−₃lI₃nαIspβ−tros−opi−₃lIsurγ₃−βI₃n₃lysisIoγI“i{[In₃noroαsXmδIn₃nop₃rti−lβsI
tow₃rαIorδ₃ni−I−₃r₄oxyli−I₃−iαsIoxiα₃tionWI2017UI[ZUIZdYaVZdZb 2

515 Rβvβrsi₄lβIphoto−hromi−Iβγγβ−tIinIthβI“i{[â��polymβrIhy₄riαIsystβmWI2017UId[UIaZVad 8

514 o₃thoαi−Itit₃ni₃In₃notu₄βI₃rr₃ysI₃sI₃noαβIm₃tβri₃lIγorIlithiumVionI₄₃ttβriβsWI2017UIa[UI_][]V_]][ 7

513
Solvothβrm₃lV₃ssistβαIsynthβsisIoγIsβlγV₃ssβm₄linδI“i{In₃noroαsIonIl₃rδβIδr₃phiti−I−₃r₄onInitriαβI
shββtsIwithIthβirI₃ntiVrβ−om₄in₃tionIinIthβIphoto−₃t₃lyti−Irβmov₃lIoγIorQviRI₃nαIrhoα₃minβInIunαβrI
visi₄lβIliδhtIirr₃αi₃tionWI2017UIeUI][]ZV][_a

95

512 pirβ−tIonβVpotIsynthβsisIoγI−inn₃m₃lαβhyαβIimmo₄ilizβαIonIδolαIn₃nop₃rti−lβsI₃nαIthβirI
₃nti₄ioγilmIpropβrtiβsWI2017UIZbYUIb]eVb_d 34

511 srββnIsynthβsisIoγImβsoporousI₃n₃t₃sβI“i{[In₃nop₃rti−lβsI₃nαIthβirIphoto−₃t₃lyti−I₃−tivitiβsWI2017
UIcUI_dYd]V_dYe_ 74

(2017-2017)
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510 {ptimiz₃tionIoγIhyαrothβrm₃lIsynthβsisIoγInismuthItit₃n₃tβIn₃nop₃rti−lβsI₃nαI₃ppli−₃tionIγorI
photo−₃t₃lyti−Iαβδr₃α₃tionIoγI“βtr₃−y−linβWI2017UIaUIa]beVa]dY 22

509 o₃r₄on₃−βousV“i{[In₃nom₃tβri₃lsIγorIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγIpollut₃ntsfImIrβviβwWI2017UI_]UIZ_aa[VZ_acZ213

508 unIsituI−onstru−tionIoγI₃Ihβtβrojun−tionIovβrIthβIsurγ₃−βIoγI₃Is₃nαwi−hIstru−turβIsβmi−onαu−torIγorI
hiδhlyIβγγi−iβntIphoto−₃t₃lyti−ItIβvolutionIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2017UIeUIZ__[]VZ__]Y 13

507 }olymβri−Iz₃no−ompositβsIγorI–isi₄lβVxiδhtVunαu−βαI}hoto−₃t₃lysisWI2017UIZcaV[YZ 0

506 untroαu−tionIoγIz₃nom₃tβri₃lsIγorI}hoto−₃t₃lysisWI2017UIZVZc 2

505 n₃si−I}rin−iplβsUIyβ−h₃nismUI₃nαIoh₃llβnδβsIoγI}hoto−₃t₃lysisWI2017UIZeV_Y 62

504 –isi₄lβIliδhtIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγIp₃r₃oxonI₃nαIp₃r₃thionIpβsti−iαβsIonI−₃r₄onVαopβαI
“i{[In₃noroαIthinIγilmsWI2017UI[dUIZd]]cVZd]_c 7

503 R₃tion₃lIαβsiδnIoγI−₃r₄onVαopβαI“i{[ImoαiγiβαIδVo]z_Ivi₃IinVsituIhβ₃tItrβ₃tmβntIγorIαr₃sti−₃llyI
improvβαIphoto−₃t₃lyti−IhyαroδβnIwithIβx−βllβntIphotost₃₄ilityWI2017UI_ZUIZVe 140

502
uoni−IliquiαI₃ssistβαIhyαrothβrm₃lIsynthβsβsIoγImuIαopβαI“i{[Iz}sIγorIβγγi−iβntIvisi₄lβVliδhtI
photo−₃t₃lyti−IhyαroδβnIproαu−tionIγromIw₃tβrUIβlβ−tro−hβmi−₃lIαβtβ−tionI₃nαIphoto−hβmi−₃lI
αβtoxiγi−₃tionIoγIhβx₃v₃lβntI−hromiumIQorbTRWI2017UIcUI_][]]V_][__

28

501 mInovβlIZnQuuRIαithio−₃r₄₃m₃tβXZnSIn₃no−ompositβIγorIhiδhlyIβγγi−iβntIorbTIrβmov₃lIγromI₃quβousI
solutionsWI2017UIcUI]aYcaV]aYda 20

500 }αIn₃nop₃rti−lβIlo₃αβαI“i{[Isβmi−onαu−torIγorIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγI}₃r₃oxonIpβsti−iαβI
unαβrIvisi₄lβVliδhtIirr₃αi₃tionWI2017UI[dUIZbcZdVZbc[c 18

499 x₃sβrVunαu−βαISurγ₃−βIyoαiγi−₃tionI₃tImn₃t₃sβI“i{[Iz₃notu₄βImrr₃yI}hoto₃noαβsIγorI
}hotoβlβ−tro−hβmi−₃lI—₃tβrI{xiα₃tionWI2017UIZ[ZUIZcZ[ZVZcZ[d 27

498 qγγi−iβntIphotoαβδr₃α₃tionIoγIorδ₃ni−IαyβIusinδI₃n₃t₃sβI“i{[Ipl₃ntsI₃sI−₃t₃lystWI2017UIZ]UI_b]V_cY 1

497 qnh₃n−βαI−oV−₃t₃lyti−Iβγγβ−tIoγIouVmδI₄imβt₃lli−I−orβVshβllIn₃no−ompositβsIimp₃rtβαItoI“i{[IunαβrI
visi₄lβIliδhtIillumin₃tionWI2017UIZc[UI[daV[e[ 14

496 r₃−ilβIγ₃₄ri−₃tionIoγInovβlIyn[{]In₃no−u₄βsIwithIsupβriorIliδhtVh₃rvβstinδIγorI−iproγlox₃−inI
αβδr₃α₃tionWI2017UIZY[UIaVd 18

495 SynthβsisI₃nαIphoto−₃t₃lyti−I₃ppli−₃tionIoγItrin₃ryIstru−tur₃lIδVo]z_XmδXmδ]}{_I−ompositβI
n₃nom₃tβri₃lsWI2017UIaUIacccVacda 6

494 mnnβ₃linδIβγγβ−tIonIthβIphotoβlβ−tro−hβmi−₃lI₃nαIphoto−₃t₃lyti−Ipβrγorm₃n−βIoγI“i{[In₃noroαI
₃rr₃ysWI2017UIcUIaZ]d[VaZ]eY 8

493 qγγi−iβntIsol₃rIliδhtVαrivβnIαβδr₃α₃tionIoγIoonδoIrβαIwithInovβlIouVlo₃αβαIrβ{l“i{In₃nop₃rti−lβsWI
2017UI[_UIZea_bVZeabY 20
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492 tollowI₃nαIhiβr₃r−hi−₃lIz₃[xi[“ib{Z_Imi−rosphβrβsIwithIhiδhIβlβ−tro−hβmi−₃lIpβrγorm₃n−βI₃sI
₃noαβIm₃tβri₃lIγorIlithiumVionI₄₃ttβryWI2017UIbYUI_[cV_]c 28

491 {xyδβnVαβγi−iβntI₄ismuthIoxy−hloriαβIn₃noshββtsfISupβriorIphoto−₃t₃lyti−Ipβrγorm₃n−βWI2017UIebUI_cdV_d_ 16

490 y₃δnβti−Irβ−y−l₃₄lβIphoto−₃t₃lystsIoγIziVouVZnIγβrritβlSi{[l“i{[lmδI₃nαIthβirIphoto−₃t₃lyti−I
₃−tivitiβsWI2017UI]]_UIc_Vda 30

489 “i{I[I−βmβntV₄₃sβαIm₃tβri₃lsfI”nαβrst₃nαinδIopti−₃lIpropβrtiβsI₃nαIβlβ−troni−I₄₃nαIstru−turβIoγI
−omplβxIm₃tri−βsWI2017UI[dcUI[Y]V[Ye 23

488 qnδinββrinδIthβIoutβrmostIl₃yβrsIoγI“i{[In₃nop₃rti−lβsIusinδIinIsituIyδIαopinδIinI₃Iγl₃mβI₃βrosolI
rβ₃−torWI2017UIb]UIdcYVddY 18

487 qγγβ−tIoγI₄₃nαIδ₃pIβnδinββrinδIinI₃nioni−VαopβαI“i{[Iphoto−₃t₃lystWIAppliedoSurfaceoScienceUI2017UI
]eZUI][bV]]b 6.7 114

486
unIsituIziVαopinδIαurinδI−₃thoαi−Iβlβ−troαβpositionIoγIhβm₃titβIγorIβx−βllβntIphotoβlβ−tro−hβmi−₃lI
pβrγorm₃n−βIoγIn₃nostru−turβαIni−kβlIoxiαβVhβm₃titβIpVnIjun−tionIphoto₃noαβWIAppliedoSurfaceo
ScienceUI2017UI]e[UIZ__VZa[

6.7 39

485
–isi₄lβVliδhtIphoto₃−tivityIoγIpl₃smoni−IsilvβrIsupportβαIonImβsoporousI“i{[In₃nop₃rti−lβsI
QmδVy“zRIγorIβnh₃n−βαIαβδr₃α₃tionIoγI[V−hlorophβnolfIximit₃tionIoγImδV“iIintβr₃−tionWIAppliedo
SurfaceoScienceUI2017UI]e[UIZYbdVZYcc

6.7 38

484 qnh₃n−inδIvisi₄lβIliδhtIphoto−₃t₃lyti−I₃−tivityIoγI“i{[IusinδI₃I−olorlβssImolβ−ulβI
Q[Vmβthoxyβth₃nolRIαuβItoIhyαroδβnI₄onαIβγγβ−tWI2017UI[YYUI[]YV[]b 45

483 Surγ₃−βImoαiγi−₃tionI₃nαIβnh₃n−βαIphoto−₃t₃lyti−Io{[Irβαu−tionIpβrγorm₃n−βIoγI“i{[fI₃IrβviβwWI
AppliedoSurfaceoScienceUI2017UI]e[UIbadVbdb 6.7 782

482 }hotoαβ−ompositionIoγIz{xIonImδX“i{[I−ompositβI−₃t₃lystsIinI₃Iδ₃sIph₃sβIrβ₃−torWI2017UI]YcUIZdZVZdd 69

481 ”sinδIn₃nom₃tβri₃lItoIβnh₃n−βIthβIpβrγorm₃n−βIoγImβαiumVvolt₃δβIinsul₃torsI₃nαIstrββtliδhtsI
−onsiαβrinδIβnvironmβnt₃lIimp₃−tsWI2017UI[YZcUI_dcV_de

480 r₃₄ri−₃tionIoγI}mzuV“i{[Iin−orpor₃tβαIziV}Iβlβ−troαβIγorI₃lk₃linβIw₃tβrIβlβ−trolysisWI2017UI 2

479 StronδIpββpVxβvβlVqmissionI}hotoluminβs−βn−βIinIzi{Iz₃nop₃rti−lβsWINanomaterialsUI2017UIcUI 5.4 78

478 Rβδul₃tionIoγIthβIqlβ−tro₃n₃lyti−₃lI}βrγorm₃n−βIoγI”ltr₃thinI“it₃niumIpioxiαβIz₃noshββtsItow₃rαI
xβ₃αIuonsI₄yIzonVyβt₃lIpopinδWINanomaterialsUI2017UIcUI 5.4 11

477 qnh₃n−βαI”–V–isi₄lβIxiδhtI}hoto−₃t₃lyti−Im−tivityI₄yIoonstru−tinδImppropri₃tβItβtβrostru−turβsI
₄βtwββnIyβsoporβI“i{â��Iz₃nosphβrβsI₃nαISnâ��{â��Iz₃nop₃rti−lβsWINanomaterialsUI2017UIcUI 5.4 20

476 oonsistβntImtomi−IsβomβtriβsI₃nαIqlβ−troni−IStru−turβIoγIrivβI}h₃sβsIoγI}ot₃ssiumIzio₄₃tβIγromI
pβnsityVrun−tion₃lI“hβoryWI2017UI[YZcUIZVZ] 11

475 tiδhIphoto−₃t₃lyti−I₃−tivityIoγIrβ{X“i{In₃no−ompositβsIprβp₃rβαI₄yIphotoαβpositionIγorI
αβδr₃α₃tionIoγI[U_Vαi−hlorophβnoxy₃−βti−I₃−iαWI2017UIdUIeZaVe[b 39

(2017-2017)
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474 zot₃₄lβIphoto−₃t₃lyti−I₃−tivityIoγI“i{[VpolyβthylβnβIn₃no−ompositβsIγorIvisi₄lβIliδhtIαβδr₃α₃tionI
oγIorδ₃ni−Ipollut₃ntsWI2017UIZZUIdeeVeYe 49
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}βroxiα₃sβVyimi−Iou{Iz₃noroαsWI2018UIZUIZbe_VZcY_ 94

472 zo₄lβImβt₃lsV“i{[In₃no−ompositβsfIrromIγunα₃mβnt₃lImβ−h₃nismsItoIphoto−₃t₃lysisUIsurγ₃−βI
βnh₃n−βαIR₃m₃nIs−₃ttβrinδI₃nαI₃nti₄₃−tβri₃lI₃ppli−₃tionsWI2018UIZZUId[VZ]a 148

471 zovβlImi−row₃vβV₃ssistβαIsynthβsisIoγIporousIδVo]z_XSn{[In₃no−ompositβIγorIsol₃rI
w₃tβrVsplittinδWIAppliedoSurfaceoScienceUI2018UI__YUIZa]VZbZ 6.7 48

470 SynthβsisIoγIβnvironmβnt₃llyIβn−our₃δβαUIhiδhlyIro₄ustIpollut₃ntsIrβαu−tionI]VpIsystβmI−onsistinδI
oγImδXδVo]z_I₃nαIouV−omplβxItoIαβδr₃αβIrβγr₃−toryIpollut₃ntsWI2018UI]b_UId[bVd]b 32

469 Ro₄ustI₃nαIoonαu−tivβIRβαIyoSβIγorISt₃₄lβI₃nαIr₃stIxithiumIStor₃δβWI2018UIZ[UI_YZYV_YZd 42

468 }h₃sβItr₃nsγorm₃tionIsynthβsisIoγI“i{XoαSIhβtβrojun−tionIγilmIwithIhiδhIvisi₄lβVliδhtI
photoβlβ−tro−hβmi−₃lI₃−tivityWI2018UI[eUI[ba_YZ 12

467 }rβp₃r₃tionIoγI}hoto−₃t₃lyti−₃llyIm−tivβI“it₃niumIpioxiαβIpopβαIwithI“r₃nsitionIyβt₃lI{xiαβsWI
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pβsiδninδIthβIβxpβrimβntsWI2018UI[bZUI[YdV[Zc 72
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464 zovβlIo₃xyn{yX“i{[I−ompositβsIγorIβγγi−iβntIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγImβthylβnβI₄luβI₃nαI
thβIhβr₄i−iαβIim₃z₃pyrIinI₃quβousIsolutionIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2018UIbUIZe]_VZe_[ 11
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445 mIr₃−ilβIyβthoαIγorIxo₃αinδIoβ{Iz₃nop₃rti−lβsIonImnoαi−I“i{Iz₃notu₄βImrr₃ysWI2018UIZ]UIde 4

444 }urβI₃nαIQqrUImlRI−oVαopβαIZn{In₃nop₃rti−lβsfIsynthβsisUI−h₃r₃−tβriz₃tionUIm₃δnβti−I₃nαI
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430 qnh₃n−βαImαsorptionI₃nαI}hoto−₃t₃lyti−Im−tivitiβsIoγIooVpopβαI“i{[Iummo₄ilizβαIonISili−₃IγorI
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427 StββrinδIoh₃rδβIwinβti−sIoγI“inIzio₄₃tβI}hoto−₃t₃lystsfIwβyIRolβsIoγI}h₃sβIStru−turβI₃nαI
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425 qnh₃n−βαI}hoto−₃t₃lyti−I}βrγorm₃n−βIoγIzitroδβnVpopβαI“i{â��Iz₃notu₄βImrr₃ysI”sinδI₃ISimplβI
mnnβ₃linδI}ro−βssWI2018UIeUI 20

424 SynthβsisUI−h₃r₃−tβriz₃tionIoγI“i{[n₃noIp₃rti−lβsIγorIβnh₃n−βmβntIoγIβlβ−tronItr₃nsportI
₃ppli−₃tionIinIpSSoIwithIouVn}omIpyβWI2018UI_ZYUIYZ[YYd 7
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419 “hrββVpimβnsion₃lIoorβVShβllIz₃noroαImrr₃ysIγorIqγγi−iβntI–isi₄lβVxiδhtI}hoto−₃t₃lyti−ItI
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[YcUI]Y]V]Z[

36

403 Stβ₃mIβnδr₃vinδIoptimiz₃tionIoγIδr₃phiti−I−₃r₄onInitriαβIwithIβnh₃n−βαIphoto−₃t₃lyti−IhyαroδβnI
βvolutionWI2018UIZ]eUIZdeVZe_ 16

(2018-2018)

17



402 SynthβsisIoγIni[yo{bIz₃noshββtsIwithIRi−hI{xyδβnI–₃−₃n−iβsI₄yI}ostsynthβsisIqt−hinδI“rβ₃tmβntI
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183 “uninδIoγIβlβ−tro−₃t₃lyti−I₃−tivityIoγI—{]â��“i{[In₃no−ompositβIβlβ−troαβIγorI₃lk₃linβIhyαroδβnI
βvolutionIrβ₃−tionWIInternationaloJournaloofoHydrogenoEnergyUI2021UI_bUIZaZ_aVZaZbY 6.7 4

182 yβt₃lI{xiαβVn₃sβαI}hoto−₃t₃lyti−I}₃pβrfImIsrββnImltβrn₃tivβIγorIqnvironmβnt₃lIRβmβαi₃tionWI2021
UIZZUIaY_ 12

181 }oly₃nilinβXδr₃phitβI−₃r₄onInitriαβI−ompositβI−o₃tinδsIwithIoutst₃nαinδIphotoVinαu−βαI₃noαi−I
₃ntiγoulinδI₃nαI₃nti₄₃−tβri₃lIpropβrtiβsIunαβrIvisi₄lβIliδhtWI2021UIZa_UIZYb[Y] 3

180 }hotoV−onαu−t₃n−βIoγIthinImi−rostru−turβαI—{]IγilmsIinIthβIvi−inityIoγIthβIβαδβIoγIγunα₃mβnt₃lI
₃₄sorptionI₄₃nαWI2021UI

179 tiδhVr₃tβI₃nαIhiδhI−onαu−tivityImβsoporousI“i{[In₃noIhollowIsphβrβsfISynβrδβti−Iβγγβ−tIoγI
stru−turβI₃nαIoxyδβnIv₃−₃n−iβsWI2021UI_cUIZ]ac[VZ]adZ 5

178 mInovβlIγlowβrVlikβIαu₃lIZVs−hβmβIniSuXni[—{bXδVo]z_Iphoto−₃t₃lystIh₃sIβx−βllβntIphoto−₃t₃lyti−I
₃−tivityIγorIthβIαβδr₃α₃tionIoγIorδ₃ni−Ipollut₃ntsIunαβrIvisi₄lβIliδhtWI2021UIZZaUIZYd]_] 16

177 unsiδhtIintoIthβIinγluβn−βIoγIαβγβ−tIsitβsIinImixβαIph₃sβIoγImβsoporousItit₃ni₃In₃nop₃rti−lβsI
tow₃rαIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγI[V−hlorophβnolfIqγγβ−tIoγIliδhtIsour−βWI2021UIbdUIZb__ 0

176 sr₃phβnβI−ouplβαI“i{Iphoto−₃t₃lystsIγorIβnvironmβnt₃lI₃ppli−₃tionsfImIrβviβwWI2021UI[cZUIZ[eaYb 38

175 SVαopβαI“i{[IspinαlβsIwr₃ppβαI₄yIδr₃phβnβIwithIhiδhIβxposβαI{YYZ}Iγ₃−βsI₃nαIintim₃tβI−ont₃−tWI
2021UI_cUI[_ce]V[_ce] 1

174 Sili−₃IsupportβαI₄in₃ryImβt₃lIorδ₃ni−Iγr₃mβworkIγorIrβmovinδIorδ₃ni−IαyβIinvolvinδI−om₄inβαI
βγγβ−tIoγI₃αsorptionIγollowβαI₄yIphoto−₃t₃lyti−Iαβδr₃α₃tionWI2021UIZ]dUIZZZ[[c 4

173 qnh₃n−βαIphoto−₃t₃lyti−Ipβrγorm₃n−βI₃nαIrβus₃₄ilityIoγIzVαopβαI−₃r₄onIαotsXzin−IoxiαβIhy₄riαI
n₃nostru−turβsWI2021UI][UI

172 r₃−ilβIsynthβsisIoγI“i{[Xohitos₃nIn₃nohy₄riαIγorI₃αsorptionV₃ssistβαIr₃piαIphotoαβδr₃α₃tionIoγI₃nI
₃zoIαyβIinIw₃tβrWI2021UIZ]]UIZZ[Z 4

171 tollowIzV“i{[Xyn{[In₃no−ompositβI₄₃sβαIyβ₃stI₄iom₃ssIγorIδ₃sβousIγorm₃lαβhyαβIαβδr₃α₃tionI
unαβrIvisi₄lβIliδhtWI2021UIedUI]bbV]c_ 7

170 umprovinδIthβIphotoαyn₃mi−Ithβr₃pyIoγIpyrophβophor₄iαβI₃IthrouδhIthβI−om₄in₃tionIoγI
hypoxi₃VsβnsitivβImolβ−ulβI₃nαIinγr₃rβαIliδhtVβx−itβαIαV“i{[â�� In₃nop₃rti−lβsWImVy 0

169 r₃₄ri−₃tionIoγI₄in₃ryISn{[X“i{[In₃no−ompositβsIunαβrI₃Isoni−₃tionV₃ssistβαI₃ppro₃−hfI“uninδIoγI
₄₃nαVδ₃pI₃nαIw₃tβrIαβpollutionI₃ppli−₃tionsIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2021UI_cUIZaYc]VZaYdZ 10
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168 Su₄stoi−hiomβtri−Itit₃niumIoxiαβI“i{Iβxhi₄itsIδrβ₃tβrIβγγi−iβn−yIinIβnh₃n−inδIhyαrolysisIoγI
ZUZU[U[Vtβtr₃−hloroβth₃nβIth₃nI“i{In₃nom₃tβri₃lsWI2021UIcc_UIZ_acYa 3

167 ty₄riαImminoIm−iαV“i{[Iy₃tβri₃lsIwithI“unβ₃₄lβIoryst₃llinβIStru−turβI₃nαIyorpholoδyIγorI
}hoto−₃t₃lyti−Imppli−₃tionsWI2021UIaUI[ZYYYcb 3

166 }hoto−₃t₃lyti−Iαβδr₃α₃tionI₃nαIminβr₃liz₃tionIoγIαyβIpollut₃ntsIγromIw₃stβw₃tβrIunαβrIvisi₄lβI
liδhtIusinδIsynthβti−Iou{V–{[X“i{[In₃notu₄βsXn₃noshββtsWI2021UI][UI[YZ_eV[YZb] 1

165 ouVαopβαI“i{[IhollowIn₃nostru−turβsIγorIthβIβnh₃n−βαIphoto−₃t₃lysisIunαβrIvisi₄lβIliδhtI
−onαitionsWI2021UIeeUI]a[V]b] 11

164 qγγβ−tIoγI₄lβnαinδIm₃nnβrIonI−ompositionI₃nαIphoto−₃t₃lyti−Ipβrγorm₃n−βIoγI
mδXmδ]}{_Xmδ_}[{cI−ompositβsIvi₃I₃nIinVsituIrβαu−tionVprβ−ipit₃tionIroutβWI2021UIZ]YUIZYdbca 0

163 RutilβVph₃sβI“i{[l−₃r₄onI−orβVshβllIn₃nowirβsI₃nαIthβirIphoto₃−tiv₃tionIinIvisi₄lβIliδhtIrβδionWI
2021UIZdZUI[dYV[de 10

162 unvβstiδ₃tionIoγIstru−tur₃lI₃nαIopti−₃lIpropβrtiβsIoγIspinI−o₃tβαI“i{[fynIthinIγilmsWI2021UIZZdUIZZZ[a_ 4

161 pβδr₃α₃tionIoγIph₃rm₃−βuti−₃lI₃nti₄ioti−IQ−iproγlox₃−inRI₄yIphoto−₃t₃lysisIpro−βssIusinδIsolVδβlI
₄₃sβαItit₃niumIαioxiαβIn₃nop₃rti−lβsWI2021UIZeUIe[eVe]d 0

160 n₃si−Iphoto−₃t₃lyti−I₃−tivityIoγIZr{[IthinIγilmsIγ₃₄ri−₃tβαI₄yI₃IsolVδβlImβthoαIunαβrI”–VoI
irr₃αi₃tionWI2021UIc][UIZ]dcdb 2

159 srββnIsynthβsizβαI“i{[In₃nop₃rti−lβsIαispβrsβαI−holβstβri−IliquiαI−ryst₃lIsystβmsIγorIβnh₃n−βαI
opti−₃lI₃nαIαiβlβ−tri−IpropβrtiβsWI2021UI]]bUIZZbdcc 3

158 qnh₃n−βαIphotoVrβntonI₃−tivityIovβrI₃IsunliδhtVαrivβnIiδnitionIsynthβsizβαI˛–Vrβ[{]Vrβ]{_Xoβ{[I
hβtβrojun−tionI−₃t₃lystIβnri−hβαIwithIoxyδβnIv₃−₃n−iβsWI2021UI]]aUIZZbZdb 11

157 qvolutionIoγIoxyδβnIrβαu−tionIpropβrtyI₄yIthβIrolβIoγIoβ{[IinIoβ{[Xyn{[I−₃thoαβI−₃t₃lystIγorI
p₃ssivβIαirβ−tImβth₃nolIγuβlI−βllsWI2021UIb[cUIZZd]cd 1

156 mIr₃−ilβISynthβsisIoγIni[{]Xoorβ[{_Iz₃no−ompositβIwithIumprovβαISynβrδisti−I}hoto−₃t₃lyti−I
}otβnti₃lIγorIpyβIpβδr₃α₃tionWI2021UIZZUIZZdY 3

155 qγγβ−tIoγI−₃r₄₃zolβI−o₃tinδIonI“i{[In₃nop₃rti−lβsI₃sI₃IphotosβnsitizβrI₃nαIy—oz“sIonIthβI
pβrγorm₃n−βIoγIβpoxyI−ompositβsWI2021UIbUI_[aV_]_

154 pβγβ−tIqnδinββrinδIonIoβ{[Vn₃sβαIo₃t₃lystsIγorItβtβroδβnβousIo₃t₃lyti−Imppli−₃tionsWI[ZYYYad 14

153 qγγi−iβntI–isi₄lβVxiδhtVprivβnI}βrovskitβsI}hoto−₃t₃lysisfIpβsiδnUIyoαiγi−₃tionI₃nαImppli−₃tionWI
2022UI]acV]ed

152 rorw₃rαI₃nαI₄₃−kw₃rαIβlβ−tronItr₃nsγβrIonI}tIlo₃αβαI“i{[Iphoto−₃t₃lystsIunαβrIvisi₄lβVliδhtI
illumin₃tionWI2021UIZZeUIZ]]eYa 1

151 —βtIpro−βssIγβ₃si₄lβInovβlIγluorβnβV₄₃sβαImolβ−ul₃rIholβItr₃nsportinδIl₃yβrIγorIphosphorβs−βntI
orδ₃ni−IliδhtIβmittinδIαioαβsWI2021UIZ[YUIZZZ_ZY 1
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150 S₃γβV₄yVpβsiδnIp₃rtIuufImIstr₃tβδyIγorI₄₃l₃n−inδIs₃γβtyI₃nαIγun−tion₃lityIinIthβIαiγγβrβntIst₃δβsIoγI
thβIinnov₃tionIpro−βssWWI2021UI[_UIZYY]a_ 7

149 mInovβlIor₃nδβVrβαISm]TVαopβαIo₃Si{]In₃nostru−turβαIphosphorIαβrivβαIγromI₃δroIγooαIw₃stβI
m₃tβri₃lsIγorIwhitβIliδhtI₃ppli−₃tionsWI2021UI_cUI[bcY_V[bcZZ 1

148 ZnSIqu₃ntumIαotsI₃nαIniImβt₃lsIβm₄βααβαIwithItwoIαimβnsion₃lI˛†Vni[{_In₃noshββtsIγorIβγγi−iβntI
”–Vvisi₄lβIliδhtIαrivβnIphoto−₃t₃lysisWI2021UIZ_[UIZZZ]dc 1

147 q−oγriβnαlyIδrββnIsynthβsisUI−h₃r₃−tβriz₃tionI₃nαI₄iomβαi−₃lI₃ppli−₃tionsIoγIou{In₃nop₃rti−lβsI
synthβsizβαIusinδIlβ₃γIβxtr₃−tIoγIo₃psi−umIγrutβs−βnsWI2021UIeUIZYb[ee 8

146 tollowI“i{[loαSIn₃nosphβrβfIuntβrγ₃−βI−onstru−tionIγorIsp₃ti₃lI−h₃rδβIsβp₃r₃tionI₃nαIhiδhβrI
−h₃rδβItr₃nsγβrIβγγi−iβn−yWI2021UIeUIZYb[ZZ 1

145 pβγβ−tsIri−hIn₃nostru−turβαI₄l₃−kIzin−IoxiαβIγormβαI₄yIn₃nosβ−onαIpulsβαIl₃sβrIirr₃αi₃tionIinI
liquiαWIAppliedoSurfaceoScienceUI2021UIabcUIZaYdad 6.7 1

144 Spβ−tros−opi−Iinvβstiδ₃tionIoγIαβγβ−tsIinIspinI−o₃tβαItit₃ni₃I₄₃sβαIthinIγilmsIγorIphoto−₃t₃lyti−I
₃ppli−₃tionsWI2021UI]Y]UIZ[[_dd 3

143 mαsorptionIpromotβαIvisi₄lβVliδhtVinαu−βαIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγI₃nti₄ioti−Itβtr₃−y−linβI₄yI
tinIoxiαβX−βriumIoxiαβIn₃no−ompositβWIAppliedoSurfaceoScienceUI2021UIabaUIZaY]]c 6.7 15

142 {xyδβnIv₃−₃n−iβsIinI₃−tini₃βVlikβIz₄[{aXz₄[oIy βnβIhβtβrojun−tionI₄oostinδIvisi₄lβIliδhtI
photo−₃t₃lyti−Iz{Irβmov₃lWI2021UI[eeUIZ[Ybcc 10

141 mIrβviβwIoγIphoto−₃t₃lyti−I−h₃r₃−tβriz₃tionUI₃nαIβnvironmβnt₃lI−lβ₃ninδUIoγImβt₃lIoxiαβI
n₃nostru−turβαIm₃tβri₃lsWI2021UI]YUIβYY]_] 4

140 –₃porI}h₃sβIunγiltr₃tionIpopinδIoγIthβISβmi−onαu−tinδI}olymβrI}olyQ₃nilinβRIwithI“iol_ITIt[{fI
yβ−h₃nismsUIRβ₃−tionIwinβti−sUI₃nαIqlβ−tri−₃lI₃nαI{pti−₃lI}ropβrtiβsWI2021UI]UIc[YVc[e 5

139 Rβ−βntImαv₃n−βmβntsIinI}hoto−₃t₃lyti−Iz₃no−ompositβsWI2021UIea[Vec[

138 mβroδβlI₃nαIitsI−ompositβsIγorIsβnsinδUI₃αsorptionUI₃nαIphoto−₃t₃lysisWI2021UIZ[aVZ__ 0

137 unγluβn−βIoγIl₃tti−βIoxyδβnIonIthβI−₃t₃lyti−I₃−tivityIoγI₄luβItit₃ni₃IsupportβαI}tI−₃t₃lystIγorIo{I
oxiα₃tionWI2021UIZZUIZbedVZcYd 6

136 }hoto−₃t₃lyti−Im−tivityIoγIni[{]Iqnh₃n−βαI₄yIthβImααitionIoγIoβ]TXoβ_TISynthβsizβαI₄yIqthylβnβI
sly−olV₃ssistβαISolvothβrm₃lIyβthoαWIChemistrySelectUI2020UIaUIaceeVadYd 1.8 4

135
noostinδIthβIphoto−onvβrsionIβγγi−iβn−yIoγI“i{[In₃notu₄βsIusinδI”–Ir₃αi₃tionV₃ssistβαI
₃noαiz₃tionI₃sI₃Iprospβ−tivβImβthoαfImnIβγγi−iβntIphoto−₃t₃lystIγorIβlimin₃tinδIrβsist₃ntIorδ₃ni−I
pollut₃ntsWI2020UI_bUIZee_[VZeeaZ

10

134 }hotoβlβ−tro−₃t₃lyti−Iαβδr₃α₃tionIoγIsulγ₃αi₃zinβI₄yImδ]}{_XyoS[X“i{[In₃notu₄βI₃rr₃yI
βlβ−troαβIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2020UIdbdUIZZ_Zcd 10

133 }hotosynthβsisIoγIt[I₃nαIitsIstor₃δβIonIthβIn₃nαδ₃pIqnδinββrβαIyβsoporousIQzi[TXzi]TR{IlI
“i{[Ihβtβrostru−turβWI2020UI_bbUI[[d]Ya 8
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132 o₃t₃lyti−Ioxiα₃tionIoγI[VQmβthylthioRV₄βnzothi₃zolβIonI₃lk₃linβIβ₃rthItit₃n₃tβsUIm“i{I]IQmIiIo₃UISrUI
n₃RWI2017UI_]dUIcbVda 7

131 }l₃smoni−ImuIz₃nopr₃ti−lβsIyoαiγiβαIz₃nopyr₃miαVmrr₃ysIni–{_withIqnh₃n−βαI
}hotoβlβ−tro−hβmi−₃lIm−tivityWI2019UIZbbUIt]Z]dVt]Z_a 6

130 qlβ−tri−₃lInβh₃viorIoγIxiquiαIoryst₃lIpβvi−βsIwithIpiβlβ−tri−Iz₃nop₃rti−lβsWI2020UI[Y[YUIZVc 6

129 “it₃ni₃I₄₃sβαIn₃no−ompositβsI₃sI₃Iphoto−₃t₃lystfImIrβviβwWI2016UI]UIZ[]bVZ[a_ 20

128 ”nvβilinδIthβIrolβIoγIstru−turβâ��propβrtyI−orrβl₃tionI₃nαIitsIv₃liα₃tionItow₃rαsIβnδinββrinδIthβI
₃ppli−₃tionIpotβnti₃lIoγIsolâ��δβlIαβrivβαImβsoporousIδ₃mm₃V₃lumin₃WI 1

127 Stru−tur₃lIoh₃nδβsIoγI“i{[I₃sI₃IRβsultIoγIurr₃αi₃tionI₄yIqVnβ₃mI₃nαI VR₃ysWI2020UIZ_[UI 1

126 qnh₃n−βαIoxiα₃tivβIαβsulγuriz₃tionIoγIγuβlIinIioni−IliquiαI₄yI“i{[Iqu₃ntumIαotsI−₃t₃lystsImoαiγiβαI
withImnαβrsonVtypβIpolyoxomβt₃l₃tβWI2021UIb][UIZ[cd[Z 4

125 mppli−₃tionIoγIuonizinδIurr₃αi₃tionIγorIStru−turβIyoαiγi−₃tionIoγIz₃nom₃tβri₃lsWI2020UI[]V_]

124 Rβ−βntImαv₃n−βmβntsIinI}hoto−₃t₃lyti−Iz₃no−ompositβsWI2020UIZ]bVZbZ

123 yβsoporousIoβVαopβαI“ifmshI}hoto−₃t₃lystIunvβstiδ₃tionIinI–isi₄lβIxiδhtI}hoto−₃t₃lyti−I—₃tβrI
}rβtrβ₃tmβntI}ro−βssWI2020UIZaUI]bcV]cd

122 n₃nαIδ₃pItuninδIoγIoxyδβnIv₃−₃n−yVinαu−βαIml[{]V“i{[I−βr₃mi−sIpro−βssβαI₄yIsp₃rkIpl₃sm₃I
sintβrinδWIZ 0

121 unαiumVtinIoxiαβIrβδul₃tβαI₄₃nαIδ₃pIoγInitroδβnVαopβαItit₃niumIoxiαβIthinIγilmsIγorIvisi₄lβIliδhtI
photo−₃t₃lystWI2021UIZ[cUIZ 1

120 qv₃lu₃tionIoγIzVαopβαIδr₃phβnβIrolβIinIthβIvisi₄lβVliδhtIαrivβnIphotoαβδr₃α₃tionIoγI
sulγ₃mβthox₃zolβI₄yI₃I“i{[VsilvβrVδr₃phβnβI−ompositβWI2021UIZZ]cYZ 0

119 y₃tβri₃lsI−h₃r₃−tβriz₃tionIoγI“i{In₃notu₄βsIαβ−or₃tβαI₄yImuIn₃nop₃rti−lβsIγorI
photoβlβ−tro−hβmi−₃lI₃ppli−₃tionsWWI2021UIZZUI]dc[cV]dc]d 3

118 }hoto−₃t₃lyti−Iαβδr₃α₃tionIoγImβthylβnβI₄luβI₄yIγlowβrlikβIrutilβVph₃sβI“i{[IγilmIδrownIvi₃I
hyαrothβrm₃lImβthoαWIZ 0

117 SynthβsisIoγIγorm₃lαβhyαβIγromIo{[I−₃t₃lyzβαI₄yIthβI−ouplβαIphotoVβnzymβIsystβmWI2022UI[dbUIZ[Y_dY 4

116 Rβ−βntIproδrβssIinIαβγβ−tivβI“i{[Iphoto−₃t₃lystsIγorIβnβrδyI₃nαIβnvironmβnt₃lI₃ppli−₃tionsWI2022UI
ZabUIZZZedY 18

115 “uninδI“i˛·TV–o´•V}t˛·TIintβrγ₃−βsIovβrI}tX“i{[I−₃t₃lystsIγorIβγγi−iβntIphoto−₃t₃lyti−Ioxiα₃tionIoγI
toluβnβWI2022UI_]ZUIZ]_[Ye 1
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114 SimpliγiβαI−rβ₃tionIoγIpolyβstβrIγ₃₄ri−IsupportβαIrβV₄₃sβαIy{rsI₄yI₃nIinαustri₃lizβαIαyβinδI
pro−βssfIoonαitionsIoptimiz₃tionUIphoto−₃t₃lyti−sI₃−tivityI₃nαIpolyvinylI₃l−oholIrβmov₃lWWI2022UIZZbUIa[Vbc 0

113 tiδhlyIqγγβ−tivβIRβmov₃lIoγI–ol₃tilβI{rδ₃ni−I}ollut₃ntsIwithI}VzItβtβrojun−tionI}hotorβαu−βαI
sr₃phβnβI{xiαβV“i{I[I}hoto−₃t₃lystI”nαβrI”–I₃nαI–isi₄lβIxiδhtWISSRNoElectronicoJournalUI 1

112 “hβI₄iγun−tion₃lIxβwisI₃−iαIsitβIimprovβαIrβ₃−tivβIoxyδβnIspβ−iβsIproαu−tionfI₃Iαβt₃ilβαIstuαyIoγI
surγ₃−βI₃−iαIsitβImoαul₃tionIoγI“i{[IusinδIβth₃nolI₃nαInrâ��WI2022UIZ[UIabaVacZ 0

111 tyαroxyl₃tionIinαu−βαIαβγβ−tIst₃tβsI₃nαIγorm₃tionIoγI₄iαβnt₃tβI₃−βt₃tβI₃αstru−turβIoγI“i{[I
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}hotoβlβ−tro−hβmi−₃lIm−tivityWIChemistrySelectUI2022UIcUI 1.8 0
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83
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(2022-2022)

35



78
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50 yixβαVph₃sβIoγImβsoporousItit₃ni₃In₃nop₃rti−lβsI₃sIvisi₄lβVliδhtIαrivβnIphotoαβδr₃α₃tionIoγI
[V−hlorophβnolfIinγluβn−βItypβIoγIsurγ₃−t₃ntWI 0

49 qγγβ−tIoγI−o₄₃ltIin−orpor₃tionIonIthβIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγI₄rilli₃ntIδrββnIusinδISn{[I
n₃nop₃rti−lβsIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2022UIZ_aUIZZYY]Z 0

48 “hβIδβnβr₃tionIoγI−₃r₄onXoxyδβnIαou₄lβIαβγβ−tsIinIrβ}Xoo}VzVoIβnh₃n−βαI₄yI˛†Ip₃rti−lβsIγorIphoti−I
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qlβ−trolyti−I{xiα₃tionIwithIz₃ml{[WI2022UIZaUIcYaa 0

45 srββnISynthβsisI₃nαIoh₃r₃−tβriz₃tionIoγIxqpVurr₃αi₃tionVRβsponsivβIz₃noIZn{Io₃t₃lystI₃nαI
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38 x₃sβrVβnδinββrβαI₄l₃−kIrutilβI“i{[Iphoto₃noαβIγorIoαSXoαSβVsβnsitizβαIqu₃ntumIαotIsol₃rI−βllsI
withI₃Isiδniγi−₃ntIpowβrI−onvβrsionIβγγi−iβn−yIoγIeWZ´ NWI2023UIbYdUIZaa[]Y 1

37
Syn−hronizinδI−h₃rδβV−₃rriβrI−₃p₃−ityI₃nαIintβrγ₃−i₃lImorpholoδyIoγIδrββnIrs{ImoαiγiβαIZn{I₃nαI
“i{[Ihβtβrojun−tionsI₃nαIstuαyIoγIthβirIphoto−₃t₃lyti−I₄βh₃viourItow₃rαsI”–I₃nαIvisi₄lβIliδhtI
₃−tivβIαruδI₃nαIαyβWI2023UI[dcUIZZbYe_

0

36 –isi₄lβIliδhtI₃nti₄₃−tβri₃lIpotβnti₃lIoγIδr₃phβnβV“i{[I−βmβntitiousI−ompositβsIγorIsβlγVstβriliz₃tionI
surγ₃−βWIZVZZ 0

35 }ro−βssinδIinαu−βαImorpholoδyI−h₃nδβIinIZn{V“i{[Imultil₃yβrIthinIγilmsI₃nαIitsIβγγβ−tIonIthβirI
photo−₃t₃lyti−I₃−tivityIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2023UI[ddUIZZbZb_ 0

34 SilvβrInio₄₃tβV₄₃sβαIphoto−₃t₃lystsfIRβlβv₃n−βIinIαyβIαβδr₃α₃tionWI2023UIbUIZYYZ_Z 0

33 }hotoV₃ssistβαImi−ro₄i₃lIγuβlI−βllIsystβmsfI−riti−₃lIrβviβwIoγIs−iβntiγi−Ir₃tion₃lβI₃nαIrβ−βntI₃αv₃n−βsI
inIsystβmIαβvβlopmβntWIZVZb 0

32 }hoto−₃t₃lyti−Iαβδr₃α₃tionIoγI−hlor₃zolIyβllowIαyβIunαβrIsunliδhtIirr₃αi₃tionIusinδIoβUIniUI₃nαIzI
−oVαopβαI“i{[Iphoto−₃t₃lystIinInβutr₃lImβαiumWI 0

31 unγluβn−βIoγIsu₄stitutβαI₃−βti−I₃−iαsIonIâ��₄riαδβâ��IsynthβsisIoγIhiδhlyIphoto−₃t₃lyti−I₃−tivβI
hβtβroph₃sβI“i{[IinIhyαroδβnIproαu−tionWI 1

30 }t{“{om“mxY“uoIr{mySIr{RI—m“qRI“Rqm“yqz“fImISYS“qym“uoIRq–uq—ImzpI
yq“mVmzmxYSuSWI2022UIZYe[]d 0

29 }hotoβlβ−tro−hβmi−₃lInβh₃viorIoγISimplβISynthβsizβαIolVs†psXun[{]WI2022UIZbeUIZ[baYb 0

28 nimβt₃lli−Iouyol“i{[I₃−tiv₃tinδIpβroxymonosulγ₃tβIγorImi−ropollut₃ntsIαβδr₃α₃tionfISynβrδyI
₃nαImβ−h₃nismWI2023UIZYe]Y_ 0

27 oonstru−tionIoγIpâ��nIjun−tionItypβImδ[{XSn{[Ihβtβrostru−turβIphoto−₃t₃lystIγorIβnh₃n−βαIorδ₃ni−I
αyβIαβδr₃α₃tionIunαβrIαirβ−tIsunliδhtIirr₃αi₃tionfIqxpβrimβnt₃lI₃nαIthβorβti−₃lIinvβstiδ₃tionsWI 0

26 zonVoonvβntion₃lISynthβsisI₃nαIRβpβtitivβImppli−₃tionIoγIy₃δnβti−I–isi₄lβIxiδhtI}hoto−₃t₃lystI
}owαβrIoonsistinδIoγIniVx₃yβrβαIoVpopβαI“i{[I₃nαIziI}₃rti−lβsWI2023UIZ]UIZbe 1

25 noostinδIo₃r₄onIzitriαβI}hoto₃−tivityI₄yIyβt₃lVrrββIrun−tion₃liz₃tionIγorISβlβ−tivβIt[{[I
SynthβsisIunαβrI–isi₄lβIxiδhtWI 0
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24 –isi₄lβIliδhtIphoto−₃t₃lyti−Iαβδr₃α₃tionIoγIorδ₃ni−Ipollut₃ntsIinIinαustri₃lIw₃stβw₃tβrI₄yI
βnδinββrβαI“i{[In₃nop₃rti−lβsWI 0

23 qγγβ−tIoγI}αVpopinδIoon−βntr₃tionsIonIthβI}hoto−₃t₃lyti−UI}hotoβlβ−tro−hβmi−₃lUI₃nαI
}hoto₃nti₄₃−tβri₃lI}ropβrtiβsIoγIoβ{[WI2023UIZ]UIeb 0

22 yoαul₃tionIoγIthβI—orkIrun−tionIoγI“i{[Iz₃notu₄βsI₄yIzitroδβnIpopinδfIumpli−₃tionsIγorIthβI
}hoto−₃t₃lyti−Ipβδr₃α₃tionIoγIpyβsWI2023UIbUIaYVbY 0

21 untβδr₃tβαI−₃thoαβIwithIinVsituIδrownIynoo[{_XzoXyn{[I−₃t₃lystIl₃yβrIγorI₃lk₃linβIliquiαIγuβlI
−βllsWI2023UIe]dUIZbdbcc 0

20 Sβmi−onαu−torsI₃sIphoto−₃t₃lystsfI”–IliδhtI₃−tivβIm₃tβri₃lsWI2023UI]]VaZ 0

19 oolorV“un₃₄lβIquI]TIUIquI[TIVm−tiv₃tβαIo₃Si{I]Iz₃noI}hosphorIqxtr₃−tIγromI
mδri−ultur₃lVRβ−y−linδVrooαV—₃stβIy₃tβri₃lsIγorIpispl₃yImppli−₃tionsWI 0

18 pVnIhβtβrojun−tionI−onstru−tβαI₄yI˛‡Vrβ[{]I−ovβrinδIou{IwithIourβ[{_Iintβrγ₃−βIγorI
visi₄lβVliδhtVαrivβnIphotoβlβ−tro−hβmi−₃lIw₃tβrIoxiα₃tionWI2023UIb]eUI_b_V_cZ 0

17 qγγβ−tIoγIβlβ−trostβri−Ist₃₄iliz₃tionIoγI“i{[In₃nop₃rti−lβsIonIphotophysi−₃lIpropβrtiβsIoγI
orδ₃ni−Xinorδ₃ni−Ihy₄riαIn₃no−ompositβWI2023UI]aUIZYaa]] 0

16 srββnIsynthβsisIoγIm₃δnβsiumIoxiαβIn₃nop₃rti−lβsI₄yI−hitos₃nIpolymβrI₃nαI₃ssβssmβntIoγIthβirI
photo−₃t₃lyti−I₃−tivityI₃nαI−ytotoxi−ityIinγluβn−βsWI2023UI]YZUIZ[cb_e 0

15 tβtβrojun−tionIoγIQ}UISRI−oVαopβαIδVo]z_I₃nαI[pI“i{[IγorIimprovβαI−₃r₄₃m₃zβpinβI₃nαI
₃−βt₃minophβnIphoto−₃t₃lyti−Iαβδr₃α₃tionWI2023UI]ZZUIZ[]][Y 0

14 “un₃₄lβI}h₃sβI“r₃nsγorm₃tionInβh₃viorIoγI“woVpimβnsion₃lI“i{[IRβvβ₃lβαI₄yIunISituI“r₃nsmissionI
qlβ−tronIyi−ros−opyWI2023UIZ[cUI]b_YV]b_b 0

13 oonstru−tionIoγI}mzuVZnrβI[I{I_IXrmoIm₃tβri₃lsIwithIγlyI₃shI−βnosphβrβsI₄β₃αsI₃sI₃I−₃rriβrItoI
βnh₃n−βIthβIαβδr₃α₃tionIoγIyβthylβnβInluβWI2023UIdUI 0

12 mppli−₃tionsIoγIphoto−₃t₃lyti−Im₃tβri₃lsWI2023UIZaaVZdb 0

11 tiδhItβmpβr₃turβIsynthβsisIoγI“i{[In₃nop₃rti−lβsI₃sI₃Iphoto−hβmi−₃lI−₃t₃lystIγorIhyαroδβnI
δβnβr₃tionIusinδIprβmixβαIγl₃mβI₄urnβrWI 0

10 }olymβri−Iδr₃phiti−I−₃r₄onInitriαβIl₃yβrsIαβ−or₃tβαIwithIβr₄iumIoxiαβI₃nαIβnh₃n−βαIphoto−₃t₃lyti−I
pβrγorm₃n−βIunαβrIvisi₄lβIliδhtIirr₃αi₃tionWI2023UI]YUIa[abZVa[aca 0

9 ”ltr₃sounαVm−tiv₃t₃₄lβIδVoI]IzI_IVmn−horβαI“it₃ni₃Itβtβrojun−tionI₃sI₃nIuntr₃−βllul₃rIRβαoxI
tomβost₃sisI}βrtur₄₃torIγorImuδmβntβαI{n−othβr₃pyWI[]YY[__ 0

8 }hoto−₃t₃lyti−Imppli−₃tionsIoγIRβS[Vn₃sβαItβtβrostru−turβsWI2023UI[dUI[b[c 0

7 srββnIsynthβsisIoγIo₃o{]In₃nop₃rti−lβsIγorIphoto−₃t₃lysisI₃nαI−ytotoxi−ityWI2023UI_bUIc[cVc]_ 0
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6 }l₃ntV₄₃sβαIsynthβsisIoγIlβ₃αIoxiαβIn₃nop₃rti−lβsIusinδI“riδonβll₃Iγβonumδr₃β−umIβxtr₃−tI₃nαI
₃ssβssmβntIoγIthβirI−ytotoxi−ityI₃nαIphoto−₃t₃lyti−I₃−tivityWI 0

5 “hβImolβ−ul₃rIαβsiδnI₃nαI−h₃r₃−tβriz₃tionIoγI₃Itr₃nsp₃rβntI₃nαIγlβxi₄lβI“i{[XpolymβrI
n₃no−ompositβIwithI₃nti₄₃−tβri₃lI₃nαI₃ntiV”–IliδhtIpropβrtiβsWI2023UI]YUI 0

4 –isi₄lβIliδhtIsβnsitivβImuâ��“i{[In₃no−ompositβsIγormβαI₄yIβγγβ−tivβI₃tt₃−hmβntIoγImuIwithI“i{[I
n₃nop₃rti−lβsIusinδIliquiαVph₃sβIpulsβαVl₃sβrI₃₄l₃tionWI2023UIZ]dUIZZ]c][ 0

3 ”nαβrst₃nαinδIthβIpulsβαIl₃sβrVinαu−βαImoαiγi−₃tionIpro−βssβsIoγI“i{I[In₃nom₃tβri₃lsIinI₃quβousI
solutionWI 0

2 ”nr₃vβlinδIthβIRolβsIoγIy—X”–X“i{[I}hoto−₃t₃lysisI“β−hnoloδiβsIγorI{rδ₃ni−I—₃stβw₃tβrI
“rβ₃tmβntWI2023UIZ]UIca_ 0

1 yoαul₃rImtt₃−hmβntIoγIz₃nop₃rti−lβsIonIyi−rop₃rti−lβISupportsIvi₃Iyultiγun−tion₃lI}olymβrsWI
2023UI]aUI]c]ZV]c_Z 0
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