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783 –ynthβsisGoπGliymlV iyYâ��zβolitβGcompositβGwithGβnh₄ncβαGvisi−lβGlightGphoto₄ctivityUG2017SGbXSG[Z]T[[[ 36

782 nβsignG₄nαG–ynthβsisGoπGsronTnopβαGx₄nostructurβαG iyYG₄nαGstsGzotβnti₄lGUsβGinGthβG
zhotoαβgr₄tionGoπGr₄z₄rαousGw₄tβri₄lsGzrβsβntGinGzβrson₄lGm₄rβGzroαuctsUG2017SGYSG]Wc]T]Wcc 2

781 sntβgr₄tβαG₄αsorptionG₄nαGvisi−lβTlightGphotoαβgr₄α₄tionGoπG₄quβousGcloπi−ricG₄ciαG₄nαG
c₄r−₄m₄zβpinβG−yG₄GpβT−₄sβαGmβt₄lTorg₄nicGπr₄mβworkUG2017SGZZWSGX]aTX_] 89

780 p₄cilβGlowGtβmpβr₄turβGimmo−iliz₄tionGoπGxTαopβαG iyYGprβp₄rβαG−yGsolâ��gβlGmβthoαUG2017SGbZSG_cbTaWa 9

779 zhotoc₄t₄lyticGαβgr₄α₄tionGoπG−isphβnolGkGovβrG}hV iyGYGsuspβnsionsGinGαiππβrβntGw₄tβrGm₄tricβsUG
2017SGYb[SG]cT__ 50

778 UVG₄nαGvisi−lβG₄ctiv₄tionGoπGmrOsssPTαopβαG iyGc₄t₄lystGprβp₄rβαG−yG₄Gmicrow₄vβT₄ssistβαGsolTgβlG
mβthoαGαuringGwmzkGαβgr₄α₄tionUG2017SGY[SGXY_aZTXY_bY 21

777 smmo−iliz₄tionGoπGvisi−lβGlightTsβnsitivβGOxSGmuPGcoTαopβαG iyGYGontoGrβctoritβGπorGphotoc₄t₄lyticG
αβgr₄α₄tionGoπGpTGchlorophβnolGinG₄quβousGsolutionUG2017SGX[YSGXYbTXZ] 28

776 muG₄nαGİrGsurπ₄cβGsitβsGinGthβGphotoc₄t₄lyticG₄ctivityGoπG iyGn₄nop₄rticlβsUG2017SGY[SGXY]aXTXY]bX 5

775 m₄r−onG₄sG₄morphousGshβllG₄nαGintβrstiti₄lGαop₄ntGinGmβsoporousGrutilβG iyYdGlioTtβmpl₄tβG₄ssistβαG
solTgβlGsynthβsisG₄nαGphotoc₄t₄lyticG₄ctivityUG2017SGZcZSG[_T]c 79

774  hβGintβr₄ctionsG−βtwββnGn₄nosc₄lβGzβroTv₄lβntGironG₄nαGmicro−βsGinGthβGsu−surπ₄cβGβnvironmβntdG
kGrβviβwUG2017SGZYXSGZcWT[Wa 156

773 }βmov₄lGoπG₄lpr₄zol₄mGπromG₄quβousGsolutionsG−yGhβtβrogβnβousGphotoc₄t₄lysisdGsnπluβncingG
π₄ctorsSGintβrmβαi₄tβsSG₄nαGproαuctsUG2017SGZWaSGXXW]TXXX] 42

772 zollut₄ntTαβgr₄αingGmultiπunction₄lGmicromotorsUG2017SG
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771 }βcycl₄−lβGw₄gnβticG it₄ni₄Gx₄nocompositβGπromGslmβnitβGwithGonh₄ncβαGzhotoc₄t₄lyticGkctivityUG
2017SGYYSG 8

770 zhoto₄ctivβGry−riαGpilmGzhotoc₄t₄lystGoπGzolyβthβrsulπonβTİnyGπorGthβGnβgr₄α₄tionGoπGwβthylG
yr₄ngβGnyβdGuinβticG–tuαyG₄nαGypβr₄tion₄lGz₄r₄mβtβrsUG2017SGaSGZXZ 17

769 p₄−ric₄tionG₄nαGkssβssmβntGoπGİnyGwoαiπiβαGzolyβthβrsulπonβGwβm−r₄nβsGπorGpoulingG}βαuctionG
oπGlovinβG–βrumGkl−uminUG2017SGYWXaSGXTb 18

768 rumicG₄ciαTmβαi₄tβαGvisi−lβTlightGαβgr₄α₄tionGoπGphβnolGonGphosph₄tβTmoαiπiβαG₄nαG
x₄πionTmoαiπiβαG iyGYGsurπ₄cβsUG2017SGZbSGYWa_TYWb[ 28

767 zhotoc₄t₄lyticGzropβrtiβsGoπGmoyTmo₄tβαG iyGzowαβrsGzrβp₄rβαG−yGzl₄sm₄Tonh₄ncβαGktomicGv₄yβrG
nβpositionUG2017SGXYSG[ca 14

766 knti−₄ctβri₄lGkctivityGmomp₄risonGoπG hrββGwβt₄lGyxiαβGx₄nop₄rticlβsG₄nαGthβirGnissolvβαGwβt₄lG
sonsUG2017SGbcSGZabTZbZ 10

765 wultiαirβction₄lTch₄rgβTtr₄nsπβrGurchinTtypβGwoTαopβαGWXby[cGn₄nostructurβsGonGmα–Gn₄noroαsG
πorGβnh₄ncβαGphotoc₄t₄lyticGhyαrogβnGβvolutionUG2018SGbSGXbbWTXbcX 17

764 x₄noTl₄yβrβαG iyYGπorGβππβctivβG−₄ctβri₄lGαisintβgr₄tionGoπGw₄stβG₄ctiv₄tβαGsluαgβG₄nαG−iog₄sG
proαuctionUG2018SGcZSGYaWXTYaWc 13

763 }βmov₄lGoπGphβnolGinG₄quβousGmβαi₄G−yGxTαopβαG iyYG−₄sβαGphotoc₄t₄lyticG₄βrogβlsUG2018SGbWSGXW[TXXW 27

762 yxiα₄tionGzrocβssβsGinGW₄tβrG rβ₄tmβntdGkrβGWβGonG r₄ckiUG2018SG]YSG]W_YT]Wa] 262

761 zhotoc₄t₄lyticGαβcompositionGoπGsβlβctβαG−iologic₄llyG₄ctivβGcompounαsGinGβnvironmβnt₄lGw₄tβrsG
usingG iyVpoly₄nilinβGn₄nocompositβsdGuinβticsSGtoxicityG₄nαGintβrmβαi₄tβsG₄ssβssmβntUG2018SGYZcSG[]aT[_] 22

760 –ol₄rGlightGinαucβαG₄nti−₄ctβri₄lGpβrπorm₄ncβGoπG iyYGcryst₄llizβαGgl₄ssGcβr₄micsUG2018SGcSG[bWT[b_ 7

759 p₄−ric₄tionGoπGwWmx sG₄nαG}uGnopβαG iyYGx₄nop₄rticlβsGmompositβGm₄r−onG–βnsorGπorG
liomβαic₄lGkpplic₄tionUG2018SGaSG{ZWaWT{ZWab 35

758 rβtβrogβnβousGphotoc₄t₄lysisGusingG iyGmoαiπiβαGwithGhyαrot₄lcitβG₄nαGironGoxiαβGunαβrGUVTvisi−lβG
irr₄αi₄tionGπorGcolorG₄nαGtoxicityGrβαuctionGinGsβconα₄ryGtβxtilβGmillGβππluβntUG2018SGYXXSGX][TX_Z 31

757 zrβp₄r₄tionGoπGliVy[VwsvTXY]O iPGcompositβGwithGβnh₄ncβαGvisi−lβTlightGphotoc₄t₄lyticG₄ctivityGπorG
αyβGαβgr₄α₄tionUG2018SGZYSGβ[Yb] 22

756 mitricG₄ciαT₄ssistβαGhyαrothβrm₄lGsynthβsisGoπG₄GsβlπTmoαiπiβαGliY–iy]VliXY–iyYWGhβtβrojunctionGπorG
βππiciβntGphotoc₄t₄lyticGαβgr₄α₄tionGoπG₄quβousGpollut₄ntsUG2018SGbSGXW]XTXW_X 28

755 onh₄ncβmβntGoπGn₄noGtit₄niumGαioxiαβGco₄tingsG−yGπullβrβnβG₄nαGpolyhyαroxyGπullβrβnβGinGthβG
photoc₄t₄lyticGαβgr₄α₄tionGoπGthβGhβr−iciαβGmβsotrionβUG2018SGXc_SGX[]TX]Y 16

754 oππβctGoπGαiππβrβntGpl₄smonicGmβt₄lsGonGphotoc₄t₄lyticGαβgr₄α₄tionGoπGvol₄tilβGorg₄nicGcompounαsG
OVymsPG−yG−βntonitβVwT iyYGn₄nocompositβsGunαβrGUVVvisi−lβGlightUG2018SGX]ZSGX[[TX]Z 24
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753 ry−riαGliylrVUiyT__TxrGcompositβGwithGβnh₄ncβαGvisi−lβTlightGαrivβnGphotoc₄t₄lyticG₄ctivityG
tow₄rαG}hlGαyβGαβgr₄α₄tionUUG2018SGbSGYW[bTYW]b 58

752 smprovβαGvisi−lβTlightGphotoc₄t₄lyticG₄ctivityGoπG iyYGcoTαopβαGwithGcoppβrG₄nαGioαinβUG2018SG[ZcSGcccTXWWc 30

751 }₄rβGβ₄rthGmβt₄lGqαGinπluβncβαGαβπβctGsitβsGinGxGαopβαG iyYdGnβπβctGmβαi₄tβαGimprovβαGch₄rgβG
tr₄nsπβrGπorGβnh₄ncβαGphotoc₄t₄lyticGhyαrogβnGproαuctionUG2018SG[ZSGYWaZTYWbY 47

750 w₄gnβticGπloccul₄tionGπorGn₄nop₄rticlβGsβp₄r₄tionG₄nαGc₄t₄lystGrβcyclingUG2018SG]SG]WcT]Xc 15

749 oππβctGoπGmuG₄ααitionGonG iyYGsurπ₄cβGpropβrtiβsG₄nαGphotoc₄t₄lyticGpβrπorm₄ncβdGÇTr₄yGk−sorptionG
–pβctroscopyG₄n₄lysisUG2018SGXYWSGYZXTY[W 15

748  rβ₄tmβntGoπGs₄linβGproαucβαGw₄tβrGthroughGphotoc₄t₄lysisGusingGrqyT iyYGn₄nocompositβsUG2018SG
ZX]SGXc[TYW[ 27

747  iyYâ��kgmlGl₄sβαGx₄nop₄rticlβsGπorGzhotoc₄t₄lyticGzroαuctionGoπGzhβnolicGmompounαsGπromG
vignocβllulosicG}βsiαuβsUG2018SGZYSG_bXZT_bYY 8

746 }₄piαG iyGYGV–lkTX]GsynthβsisGπromGilmβnitβG₄nαGusβGinGphotoc₄t₄lyticGαβgr₄α₄tionGoπGαimβtho₄tβG
unαβrGsimul₄tβαGsol₄rGlightUG2018SGX]]SGY_]TYa] 24

745 UsβGoπGmoly−αβnumGαisulπiαβGn₄noshββtsGβm−βllishβαGn₄noironGπorGβππβctivβGc₄pturβGoπGchromiumG
OVsPGionsGπromG₄quβousGsolutionUG2018SGY]cSGZa_TZbZ 11

744 knti−₄ctβri₄lG₄ctivityGonGsupβrhyαropho−icGtit₄ni₄Gn₄notu−βG₄rr₄ysUG2018SGX__SGXacTXb_ 46

743 sntβgr₄tionGoπGxiWy[G₄nαGpβZy[GwithGgr₄phiticGc₄r−onGnitriαβGtoGπ₄−ric₄tβGnovβlGm₄gnβtic₄llyG
rβcovβr₄−lβGvisi−lβTlightTαrivβnGphotoc₄t₄lystsUG2018SG]ZSGcW[_TcW_Z 56

742 –ynthβsisSGch₄r₄ctβriz₄tionG₄nαGphotoc₄t₄lyticGpβrπorm₄ncβGoπGchβmic₄llyGβxπoli₄tβαGwo–YUG2018SG
ZXaSGWXYWY] 5

741 zorousGolβctrospunGpi−βrsGom−βααingG iyGπorGkαsorptionG₄nαGzhotoc₄t₄lyticGnβgr₄α₄tionGoπGW₄tβrG
zollut₄ntsUG2018SG]YSG[Yb]T[YcZ 186

740 –ynthβsisGoπG–mZRTαopβαGgr₄phiticGc₄r−onGnitriαβGn₄noshββtsGπorGthβGphotoc₄t₄lyticGαβgr₄α₄tionGoπG
org₄nicGpollut₄ntsGunαβrGsunlightUG2018SGZXWSGXXTXb 38

739 onh₄ncβαGphotoc₄t₄lyticG₄ctivityGoπG iyYVzβolitβGcompositβGπorG₄−₄tβmβntGoπGpollut₄ntsUG2018SGY]]SG_XT_b 93

738 zrβp₄r₄tionGoπGm₄gnβticGmoWU]İnWU]pβYy[VkglrGhy−riαsGπorGthβGvisi−lβTlightTαrivβnGαβgr₄α₄tionGoπG
mβthylGor₄ngβUG2018SGaZSG_aTaX 9

737 zhotoc₄t₄lyticGnβgr₄α₄tionGoπGrumicGkciαsGwithG it₄niumGnioxiαβGom−βααβαGintoGzolyβthylβnβG
zβllβtsGtoGonh₄ncβGthβGzostrβcovβryGoπGm₄t₄lystUG2018SGZ]SGXb]TXcZ 12

736 p₄−ric₄tionGoπGn₄noporousGpolymβricGcryst₄llinβG iyYGcompositβGπorGphotoc₄t₄lyticGαβgr₄α₄tionGoπG
₄quβousGorg₄nicGpollut₄ntsGunαβrGvisi−lβGlightGirr₄αi₄tionUG2018SGZYSGβ[XXc 14
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735 zhotoc₄t₄lyticG₄ctivityGoπG−ismuthGαopβαG–rklYy[Gcβr₄micGpowαβrsUG2018SGZ]XSGY[]TY]Y 15

734
momp₄r₄tivβG–tuαiβsGoπGwβsoporousGpβYyZVklYyZG₄nαGpβYyZV–iyYGp₄−ric₄tβαG−yG
 βmpβr₄turβT}βgul₄tβαGmhβmic₄lGV₄pourGnβpositionG₄sGm₄t₄lystsGπorGkcβt₄lαβhyαβGyxiα₄tionUG
2018SGX[bSG[][T[_[

9

733
kGnovβlGkgYyVmβyYGhβtβrojunctionGphotoc₄t₄lystsGπorGphotoc₄t₄lyticGαβgr₄α₄tionGoπGβnroπlox₄cindG
possi−lβGαβgr₄α₄tionGp₄thw₄ysSGminβr₄liz₄tionG₄ctivityG₄nαG₄nGinGαβpthGmβch₄nismGinsightUG2018SG
YYXSGaWXTaX[

272

732 zhotoc₄t₄lyticG₄ctivityGoπGİnyGn₄nop₄rticlβGβnc₄psul₄tβαGpolyO₄crylonitrilβPGn₄noπi−βrsUG2018SGYW[SGXc]TYW_ 30

731 WnVYnGintβrπ₄cβGβnginββringGoπGc₄r−onGqu₄ntumGαotsGmoαiπiβαGliGYGWyG_Gultr₄thinGn₄noshββtsGwithG
βnh₄ncβαGphoto₄ctivityGπorGπullGspβctrumGlightGutiliz₄tionG₄nαGmβch₄nismGinsightUG2018SGYYYSGXX]TXYZ 233

730 monjug₄tβαGwicroporousGzolymβrsGwithGsmmo−ilizβαG iyYGx₄nop₄rticlβsGπorGonh₄ncβαGVisi−lβGvightG
zhotoc₄t₄lysisUG2018SGZ]SGXaWWYZ[ 34

729 –βlπT₄ssβm−lβαGsβlβniumGn₄nop₄rticlβsG₄nαGthβirG₄pplic₄tionGinGthβGr₄piαGαi₄gnosticGαβtβctionGoπG
sm₄llGcβllGlungGc₄ncβrG−iom₄rkβrsUG2018SGX[SG[bXT[bc 20

728 zrβp₄r₄tionGoπGwo–V iyG−₄sβαGn₄nocompositβsGπorGphotoc₄t₄lysisG₄nαGrβch₄rgβ₄−lβG−₄ttβriβsdG
progrβssSGch₄llβngβsSG₄nαGpβrspβctivβUG2017SGXWSGZ[T_b 184

727 }βviβwGonGm₄gnβtic₄llyGsβp₄r₄−lβGgr₄phiticGc₄r−onGnitriαβT−₄sβαGn₄nocompositβsG₄sGpromisingG
visi−lβTlightTαrivβnGphotoc₄t₄lystsUG2018SGYcSGXaXcTXa[a 402

726
yptimizingGthβGπ₄−ric₄tionGoπGn₄noTpl₄smonicGsilvβrTnitrogβnGcoTαopβαGzincGoxiαβG
OkgxİnOXTxPxyyOXTyPPGmβαi₄tβαG−yG₄mmoni₄Gtβmpl₄tβdGsnsightGintoGitsGβnh₄ncβαGphysiochβmic₄lG₄nαG
photoc₄t₄lyticG−βh₄viorUG2018SGY[cSGZZ[TZ[]

22

725  iyVporousG₄αsor−βntsdG}βcβntG₄αv₄ncβsG₄nαGnovβlG₄pplic₄tionsUG2018SGZ[XSG[W[T[YZ 129

724 Visi−lβTlightTinαucβαGphotoTpβntonGprocβssGπorGthβGπ₄cilβGαβgr₄α₄tionGoπGmβtroniα₄zolβG−yGpβV–iG
coαopβαG iyUUG2018SGbSG[WWYYT[WWZ[ 17

723 knGβnh₄ncβαGsβnsingGpl₄tπormGπorGcloz₄pinβG₄tGYUWLGsilvβrGαopβαG iyYGn₄nop₄rticlβsGTGkGsβnsitivβG
αβtβctionUG2018SG]SGYXYaXTYXYab 8

722 –unlightGzhotoαβpositionGoπGqolαGn₄nop₄rticlβsGontoGqr₄phiticGm₄r−onGxitriαβGOgTmZx[PG₄nαG
kpplic₄tionG ow₄rαsGthβGnβgr₄α₄tionGoπGlisphβnolGkUG2018SG[WcSGWXYWWb 3

721 smp₄ctGoπGryαrogβnGzβroxiαβGonGzhotoc₄t₄lyticGnβstructionGoπGknionicG–k–GinG₄G}β₄ctorGwithG
smmo−ilizβαG iyYUG2018SG[WSGY]ZTY]a 1

720 w₄gnβtic₄llyGsβp₄r₄−lβGn₄nocompositβsG−₄sβαGonGİnyG₄nαGthβirG₄pplic₄tionsGinGphotoc₄t₄lyticG
procβssβsdGkGrβviβwUG2018SG[bSGbW_Tb]a 375

719 m₄r−oxylTmoαiπiβαGhiβr₄rchic₄lGwrinklβαGmβsoporousGsilic₄GsupportβαG iyYGn₄nocompositβG
p₄rticlβsGwithGβxcβllβntGphotoc₄t₄lyticGpβrπorm₄ncβsUG2018SGYbSG_bZT_bb 3

718 kG–tuαyGonGthβGktomicG opogr₄phyGoπGx₄nostructurβαG iyY hinGpilmsdGoππβctGoπGknnβ₄lingUG2018SG
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717 klk₄liGwβt₄lTkssistβαG–ynthβsisGoπGqr₄phitβGm₄r−onGxitriαβGwithG un₄−lβGl₄nαTq₄pGπorGonh₄ncβαG
Visi−lβTvightTnrivβnGzhotoc₄t₄lyticGzβrπorm₄ncβUG2018SG_SGX]]WZTX]]X_ 134

716 UmxzsjİnWU]mαWU]–GmorβT–hβllG₄nαGÖolkT–hβllGx₄nostructurβsdG–βlβctivβG–ynthβsisSG
mh₄r₄ctβriz₄tionSG₄nαGxβ₄rTsnπr₄rβαTwβαi₄tβαGzhotoc₄t₄lyticG}βαuctionGoπGmrOVsPUG2018SGYWXbSGXTc 2

715 zhotoc₄t₄lyticG–ol₄rGvightGrYGzroαuctionG−yGkquβousGqlucosβG}βπormingUG2018SGYWXbSG[]YYT[]ZY 16

714 kGxovβlG–ynthβticGwβthoαGπorGxGnopβαG iyGx₄nop₄rticlβsG hroughGzl₄sm₄TkssistβαGolβctrolysisG₄nαG
zhotoc₄t₄lyticGkctivityGinGthβGVisi−lβG}βgionUG2018SG_SG[]b 20

713 nβvβlopmβntGoπG iyT–iyGzhotoc₄t₄lystsGr₄vingG₄Gwicrohonβycom−G–tructurβG−yGthβGscβG βmpl₄tingG
wβthoαUG2018SGZSGX[Ya[TX[Yac 2

712 mx VzVzG−lβnαGzVnpGmβm−r₄nβsGπorGthβGrβmov₄lGoπGorg₄nicGpollut₄ntsGπromGsimul₄tβαGtrβ₄tβαG
w₄stβw₄tβrGβππluβntUG2018SG_SG_aZZT_a[W 17

711 mSxG₄nαG–TαopβαG iyYTch₄r₄ctβriz₄tionG₄nαGphotoc₄t₄lyticGpβrπorm₄ncβGπorGrosβG−βng₄lGαyβG
αβgr₄α₄tionGunαβrGα₄yGlightUG2018SG_SG]a_ZT]aaW 19

710 p₄−ric₄tionGoπGVisi−lβGvightTsnαucβαGknti−₄ctβri₄lG₄nαG–βlπTmlβ₄ningGmottonGp₄−ricsGUsingG
w₄ng₄nβsβGnopβαG iyGx₄nop₄rticlβsUUG2018SGXSGXX][TXX_[ 47

709 onh₄ncβαGzhotoc₄t₄lyticGzropβrtiβsGoπGİn–TWyZGx₄noshββtGry−riαGunαβrGVisi−lβGvightGsrr₄αi₄tionUG
2018SGZSGc[YYTc[ZW 32

708 xonTsβlβctivβGr₄piαGβlβctroToxiα₄tionGoπGpβrsistβntSGrβπr₄ctoryGVymsGinGinαustri₄lGw₄stβw₄tβrGusingG
₄GhighlyGc₄t₄lyticG₄nαGαimβnsion₄llyGst₄−lβGsrzαV iGcompositβGβlβctroαβUG2018SGYW_SG[bZT[cW 12

707 kGro−ustGUVâ��visi−lβGlightTαrivβnG–lkTX]Tz–Vphth₄lhyαr₄ziαβGn₄nohy−riαGm₄tβri₄lGwithGβnh₄ncβαG
photoc₄t₄lyticG₄ctivityGinGthβGphotoαβgr₄α₄tionGoπGmβthylGor₄ngβUG2018SGZYSGβ[ZcX 11

706 zhotoαβgr₄α₄tionGoπGph₄rm₄cβutic₄lsG₄nαGpβrson₄lGc₄rβGproαuctsGinGw₄tβrGtrβ₄tmβntGusingG
c₄r−on₄cβousT iyGcompositβsdGkGcritic₄lGrβviβwGoπGrβcβntGlitβr₄turβUGWater ResearchSG2018SGX[YSGY_T[] 12.5 201

705 onh₄ncβαGzhotoc₄t₄lyticGzβrπorm₄ncβGoπGriβr₄rchic₄lGİnpβYy[VgTmZx[GrβtβrojunctionGmompositβG
wicrosphβrβsUG2018SGX[bSGYXacTYXbc 16

704 smmo−ilizβαGtit₄niumGαioxiαβVpowαβrβαG₄ctiv₄tβαGc₄r−onGsystβmGπorGthβGphotoc₄t₄lyticG₄αsorptivβG
rβmov₄lGoπGphβnolUG2018SGZ]SGX]ZYTX][X 18

703 zhotoc₄t₄lyticGoππiciβncyGoπG iyYTliom₄ssGvo₄αβαGwixturβGπorGW₄stβw₄tβrG rβ₄tmβntUG2018SGYWXbSGXTX[ 17

702 woly−αβnumGαisulπiαβGOwo–YPG₄sG₄GcoTc₄t₄lystGπorGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicG
cont₄min₄ntsdGkGrβviβwUG2018SGXXbSG[WT]b 61

701 kpplic₄tionGoπGoxπoli₄tβαGsnorg₄nicGx₄noshββtsGπorG–tronglyTmouplβαGry−riαGzhotoc₄t₄lystsUG2018SG
YSGXbWWWcY 16

700 kG}βviβwGonGmhβmic₄lGkαv₄ncβαGyxiα₄tionGzrocβssβsGπorGzh₄rm₄cβutic₄lsGwithGz₄r₄cβt₄molG₄sG₄G
woαβlGmompounαUG}β₄ctionGmonαitionsSGsntβrmβαi₄tβsG₄nαG ot₄lGwβch₄nismUG2018SGYYSGYTXa 23
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699  it₄ni₄T−₄sβαGβlβctrospunGn₄noπi−rousGm₄tβri₄lsdG₄GnβwGmoαβlGπorGorg₄nicGpollut₄ntsGαβgr₄α₄tionUG
2018SGbSGa_]TabX 9

698 x₄nocryst₄llinβGmβllulosβTnβrivβαGnopβαGm₄r−on₄cβousGw₄tβri₄lGπorG}₄piαGwinβr₄liz₄tionGoπG
xitrophβnolsGunαβrGVisi−lβGvightUG2018SGZSGbXXXTbXYX 9

697 kGphotoc₄t₄lyticGαβgr₄α₄tionGstr₄tβgyGoπGzzmzsG−yG₄Ghβpt₄zinβT−₄sβαGmxGorg₄nicGpolymβrGOymxPG
unαβrGvisi−lβGlightUG2018SG]SGYZY]TYZZ_ 37

696
xovβlGzrβcursorTnβrivβαGwβsoTVw₄croporousG iyâ��V–iymGx₄nocompositβsGwithGrighlyG–t₄−lβG
kn₄t₄sβGx₄noph₄sβGzroviαingGVisi−lβGvightGzhotoc₄t₄lyticGkctivityG₄nαG–upβriorGkαsorptionGoπG
yrg₄nicGnyβsUG2018SGXXSG

13

695 p₄cilβG–ynthβsisG₄nαGmh₄r₄ctβriz₄tionGoπGkgâ��zyâ��Gwicrop₄rticlβsGπorGnβgr₄α₄tionGoπGyrg₄nicG
nyβstuππsGunαβrGWhitβTvightGvightTomittingTnioαβGsrr₄αi₄tionUG2018SGXXSG 12

694 snπluβncβGoπG–urπ₄cβGnβπβctsG₄nαG–izβGonGzhotochβmic₄lGzropβrtiβsGoπG–nyâ��Gx₄nop₄rticlβsUG2018SG
XXSG 14

693 –βlπTmlβ₄ningGmβr₄micG ilβsGzroαucβαGvi₄G–t₄−lβGmo₄tingGoπG iyâ��Gx₄nop₄rticlβsUG2018SGXXSG 27

692 zhotoc₄t₄lyticGrβmov₄lGoπGmβthylβnβG−luβGusingGtit₄ni₄TG₄nαGsilic₄Tco₄tβαGm₄gnβticGn₄nop₄rticlβsUG
2018SG]SGW_]]Xb 37

691 zhotoc₄t₄lyticGnβgr₄α₄tionGoπG[TxitrophβnolG−yGmSGxT iydGnβgr₄α₄tionGoππiciβncyGvsUGom−ryonicG
 oxicityGoπGthβG}βsultingGmompounαsUG2018SG_SGXcY 36

690 mh₄rgβGm₄rriβrGkctivityGonG–inglβTz₄rticlβGzhotoOβlβctroPc₄t₄lystsdG ow₄rαGpunctionGinG–ol₄rGonβrgyG
monvβrsionUG2018SGX[WSG_aYcT_a[W 35

689  hβGβππβctGoπGsurπ₄cβGch₄rgβGonGphotoc₄t₄lyticGαβgr₄α₄tionGoπGmβthylβnβG−luβGαyβGusingG
ch₄rgβ₄−lβGtit₄ni₄Gn₄nop₄rticlβsUG2018SGbSGaXW[ 207

688 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGpollut₄ntsGinGpβtrolβumGrβπinβryGw₄stβw₄tβrG−yG iyYTG₄nαG
İnyT−₄sβαGphotoc₄t₄lystsdG}βcβntGαβvβlopmβntUG2018SGYW]SGcZWTc][ 183

687 –ol₄rGlightGβππiciβntGphotoc₄t₄lyticG₄ctivityGαβgr₄α₄tionGoπGβmβrgβntGcont₄min₄ntsG−yGco₄tβαG iyYG
n₄nop₄rticlβsUG2018SG[YSGX][W]TX][XY 3

686 qr₄phiticTmZx[Gqu₄ntumGαotsGαβcor₄tβαG{WWX}Tπ₄cβtβαG iyYGn₄noshββtsG₄sG₄GWnVYnGcompositβGwithG
βnh₄ncβαGsol₄rGphotoc₄t₄lyticG₄ctivityUG2018SG[[SGaZ_cTaZbc 13

685 olimin₄tionGoπGhighlyGconsumβαGhβr−iciαβeGYS[Tαichlorophβnoxy₄cβticG₄ciαGπromG₄quβousGsolutionG−yG
 iyGimprβgn₄tβαGclinoptilolitβSGstuαyGoπGαβgr₄α₄tionGp₄thw₄yUG2018SGYW[SGY[bTY]c 16

684 zhotoc₄t₄lyticG₄ctivityG₄nαGmβch₄nismGoπG−isphβnolG₄Grβmov₄lGovβrG iyYâ��xVrqyGn₄nocompositβG
αrivβnG−yGvisi−lβGlightUG2018SGZ]WSGXW[ZTXW]] 92

683 kpplic₄tionGoπGrβsponsβGsurπ₄cβGmβthoαologyGinGphysicochβmic₄lGrβmov₄lGoπGαyβsGπromG
w₄stβw₄tβrdGkGcritic₄lGrβviβwUG2018SG_[WT_[XSGaaYTaca 188

682 zolypyrrolβTG₄nαGpoly₄nilinβTsupportβαG iyYGπorGrβmov₄lGoπGpollut₄ntsGπromGw₄tβrUG2019SGX[SG_aTbc 6
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681 snπluβncβGoπGpβVmGcoαopβαGonGstructur₄lSGoptic₄lSG₄nαGphotoc₄t₄lyticGpropβrtiβsGoπG iyYGpowαβrsG−yG
solTgβlGmβthoαUG2019SGZYSGβZbcW

680 zβrπorm₄ncβGβππiciβncyG₄nαGkinβticGstuαiβsGoπGw₄tβrGpuriπic₄tionGusingGİnyG₄nαGwgyGn₄nop₄rticlβsG
πorGpot₄ssiumGpβrm₄ng₄n₄tβUG2019SG]XSGX 7

679 qr₄phβnβVmβt₄lGoxiαβâ��−₄sβαGn₄nocompositβG₄sGphotoc₄t₄lystGπorGαβgr₄α₄tionGoπGw₄tβrGpollut₄ntsUG
2019SGYYXTY[W 4

678 snG–ituGwonitoringGwβsoscopicGnβπorm₄tionGoπGx₄nostructurβαGzorousG it₄ni₄GpilmsGm₄usβαG−yG
W₄tβrGsngrβssionUG2019SGXXSGZY]]YTZY]]b 3

677 morβâ��shβllGgTmZx[VztV iyYGn₄nowirβsGπorGsimult₄nβousGphotoc₄t₄lyticGrYGβvolutionG₄nαG}hlG
αβgr₄α₄tionGunαβrGvisi−lβGlightGirr₄αi₄tionUG2019SGcSG[bcbT[cWb 30

676 –ynchronousGsynthβsisGoπGmuyVmuVrqyjc₄r−onGn₄nom₄tβri₄lsGphotoc₄t₄lystsGvi₄GthβGsoαiumG
₄lgin₄tβGhyαrogβlGtβmpl₄tβGmβthoαGπorGvisi−lβGlightGphotoc₄t₄lyticGαβgr₄α₄tionUG2019SG_cZSGXZZ_]a 25

675 qrββnGsynthβsisGoπGn₄nosc₄lβGco−₄ltOiiPT−₄sβαGwypsdGhighlyGβππiciβntGphotoTinαucβαGgrββnGc₄t₄lystsG
πorGthβGαβgr₄α₄tionGoπGinαustri₄llyGusβαGαyβsUG2019SG[bSGXZb_cTXZbac 22

674 smmo−ilizβαGc₄r−onTαopβαG iyYGinGpoly₄miαβGπi−βrsGπorGthβGαβgr₄α₄tionGoπGmβthylβnβG−luβUG2019SG
aSGZYXTZZW 16

673 nisinπβctionGwβthoαsUG2019SG 2

672 woyZG₄nαGkgGcoTsynthβsizβαG iyYG₄sG₄GnovβlGhβtβrogβnβousGphotoc₄t₄lystGwithGβnh₄ncβαG
visi−lβTlightTαrivβnGphotoc₄t₄lyticG₄ctivityGπorGmβthylGor₄ngβGαyβGαβgr₄α₄tionUG2019SGXYSGXWWY[[ 14

671  uningGthβGrβ₄ctionGp₄thw₄yGoπGphotoc₄t₄lyticGxyGoxiα₄tionGprocβssGtoGcontrolGthβGsβconα₄ryG
pollutionGonGmonoαispβrsβGkuGn₄nop₄rticlβsjgTmZx[UG2019SGZabSGXYYXb[ 42

670 x₄nostructurβαGsilvβrGαopβαG iyYVmx sGhy−riαG₄sG₄nGβππiciβntGβlβctrochβmic₄lGsβnsorGπorGαβtβctionG
oπG₄ntiTinπl₄mm₄toryGαrugSGcβtirizinβUG2019SGX]WSGXW[XY[ 63

669 snTsituGsynthβsisGoπG iyYGn₄nop₄rticlβsGinGkmpdGzhotoc₄t₄lyticGαβgr₄α₄tionGunαβrGcontinuousGπlowUG
2019SGXbcSGZ]T[[ 37

668 nβgr₄α₄tionGoπGβmβrgingGorg₄nicGpollut₄ntsGinGw₄stβw₄tβrGβππluβntsG−yGβlβctrochβmic₄lG
photoc₄t₄lysisGonGn₄nostructurβαG iyGmβshβsUGWater ResearchSG2019SGX_[SGXX[cYW 12.5 53

667 kGπ₄cilβGsynthβsisGmβthoαGπorGπ₄−ric₄tionGoπGv₄pβyZVgTmZx[Gn₄nocompositβG₄sGβππiciβntG
visi−lβTlightTαrivβnGphotoc₄t₄lystGπorGphotoαβgr₄α₄tionGoπG}hlG₄nαG[TmzUG2019SG[ZSGXZabZTXZacZ 43

666 }βgβnβr₄tionGoπGporousGβlβctrospunGmβm−r₄nβsGβm−βααingG₄lumin₄Gn₄nop₄rticlβsGs₄tur₄tβαGwithG
minocyclinβG−yGUVGr₄αi₄tionUG2019SGYZaSGXY[[c] 3

665  hβGgrββnGsynthβsisGoπGkgTlo₄αβαGphotoc₄t₄lystGvi₄GnlnGcolαGpl₄sm₄G₄ssistβαGαβpositionGoπGkgG
n₄nop₄rticlβsGonGxTαopβαG iyYGn₄notu−βsUG2019SGZbYSGXXXcaX 9

664 oππiciβntGphotoc₄t₄lyticGmβthylβnβG−luβGαβgr₄α₄tionG−yGpβyj iyGcorβVshβllGlinkβαGtoGgr₄phβnβG−yG
₄minopropyltrimβthoxysil₄nβUG2019SGY_SGY]Z]cTY]ZaX 7
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663 zhotoc₄t₄lyticGαyβGαβcoloriz₄tionGunαβrGlightTβmittingTαioαβGirr₄αi₄tionG−yGsilvβrGh₄liαβsGprβp₄rβαG
πromGhyαroh₄licG₄ciαsUG2019SG_SGXX]]Y[ 1

662 mβriumTαopβαG iyYGthinGπilmsdGkssβssmβntGoπGr₄αi₄tionG₄−sorptionGpropβrtiβsG₄nαGphotoc₄t₄lyticG
rβ₄ctionGβππiciβnciβsGinG₄Gmicrorβ₄ctorUG2019SGaSGXWZ[ab 5

661 woαiπiβαG it₄niumGnioxiαβGπorGzhotoc₄t₄lyticGkpplic₄tionsUG2019SG 35

660 qlycβrolTwβαi₄tβαGp₄cilβG–ynthβsisGoπGmolorβαG it₄ni₄Gx₄nop₄rticlβsGπorGVisi−lβGvightG
zhotoαβgr₄α₄tionGoπGzhβnolicGmompounαsUG2019SGcSG 22

659 zhotoc₄t₄lyticGnβgr₄α₄tionGoπGnimβthylGkminoβthylGkziαβGinGW₄tβrGvi₄G iyYVvightGoxp₄nαβαGml₄yG
kggrβg₄tβGm₄t₄lystUG2019SG[YSGY_ZXTY_[W 1

658 onh₄ncβαGphotoc₄t₄lyticGpβrπorm₄ncβG₄nαGmoisturβGtolβr₄ncβGoπGn₄noTsizβαGwβV iyYâ��zβolitβGÖG
OwβgkuSGzαPGπorGg₄sβousGtoluβnβGrβmov₄ldG₄ctivityG₄nαGmβch₄nisticGinvβstig₄tionUG2019SGYXSGX 7

657 woring₄Tπunction₄lizβαGricβGhuskG₄shG₄αsor−βntGπorGthβGrβmov₄lGoπG₄moxicillinGinG₄quβousGsolutionUG
2019SGY_bSGWXWW] 4

656 –upβrsizβαG iyYGwβsocryst₄lsGzrβp₄rβαG−yG₄G–uccβssivβG opot₄cticG r₄nsπorm₄tionG}β₄ctionG₄nαG
withG₄GrighGzhotoc₄t₄lyticGkctivityUG2019SGXcSG][_WT][_] 0

655
}βcβntG₄αv₄ncβmβntsGinGphotoc₄t₄lystT−₄sβαGpl₄tπormsGπorGthβGαβstructionGoπGg₄sβousG−βnzβnβdG
zβrπorm₄ncβGβv₄lu₄tionGoπGαiππβrβntGmoαβsGoπGphotoc₄t₄lyticGopβr₄tionsG₄nαG₄g₄instG₄αsorptionG
tβchniquβsUG2019SG[XSGXWWZX_

52

654 z₄thw₄ysGtoG ₄ilorGzhotoc₄t₄lyticGzβrπorm₄ncβGoπG iyG hinGpilmsGnβpositβαG−yG}β₄ctivβGw₄gnβtronG
–puttβringUG2019SGXYSG 27

653 }βcβntGkαv₄ncβsGinG iyYGpilmsGzrβp₄rβαG−yG–olTgβlGwβthoαsGπorGzhotoc₄t₄lyticGnβgr₄α₄tionGoπG
yrg₄nicGzollut₄ntsG₄nαGknti−₄ctβri₄lGkctivitiβsUG2019SGcSG_XZ 48

652 oππiciβntGc₄t₄lyticGphotoαβgr₄α₄tionGoπGmβthylβnβG−luβGπromGmβαic₄lGl₄−Gw₄stβw₄tβrGusingGwgyG
n₄nop₄rticlβsGsynthβsizβαG−yGαirβctGprβcipit₄tionGmβthoαUG2019SGXYbSGXXYaTXXZc 14

651 smprovβαG–βlπTmlβ₄ningGzropβrtiβsGoπGzhotoc₄t₄lyticGqypsumGzl₄stβrGonrichβαGwithGql₄ssGpi−βrUG
2019SGXYSG 4

650 zrinciplβsGπorGthβGkpplic₄tionGoπGx₄nom₄tβri₄lsGinGonvironmβnt₄lGzollutionGmontrolG₄nαG}βsourcβG
}βutiliz₄tionUG2019SGXTYZ 10

649 oππβctGoπGkctiv₄tingGkgβntGonGthβGzropβrtiβsGoπG iyâ��Vkctiv₄tβαGm₄r−onGrβtβrostructurβsGπorG–ol₄rG
zhotoc₄t₄lyticGnβgr₄α₄tionGoπGkcβt₄minophβnUG2019SGXYSG 25

648 }₄piαGsynthβsisGoπGrβcycl₄−lβG₄nαGrβus₄−lβGm₄gnβticG iyYjpβZy[GπorGαβgr₄α₄tionGoπGorg₄nicG
pollut₄ntUG2019SGXY]SGX 6

647 –upβriorGvisi−lβGlightGαrivβnGphotoc₄t₄lyticGαβgr₄α₄tionGoπGπluoroquinolonβGαrugGnorπlox₄cinGovβrG
novβlGxiWy[Gn₄noroαsG₄nchorβαGonGgTmZx[Gn₄noshββtsUG2019SG]_aSG[ZT][ 19

646 İirconiumGαopβαGmβsoporousG iyYGmultil₄yβrGthinGπilmsdGsnπluβncβGoπGthβGzirconiumGcontβntGonGthβG
photoαβgr₄α₄tionGoπGorg₄nicGpollut₄ntsUG2019SGZYbSGaXTab 17
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645 Utiliz₄tionGoπGn₄nom₄tβri₄lsGπorGinTsituGrβmβαi₄tionGoπGhβ₄vyGmβt₄lOloiαPGcont₄min₄tβαGsβαimβntsdGkG
rβviβwUG2019SG__YSGYW]TYXa 88

644 olβctrochβmic₄lGαβtβctionG₄nαGphotoc₄t₄lyticGpβrπorm₄ncβGoπGwo–YV iyYGn₄nocompositβG₄g₄instG
ph₄rm₄cβutic₄lGcont₄min₄ntdGz₄r₄cβt₄molUG2019SGY[SGXWWYbb 17

643 snπluβncβGoπGsurπ₄cβGmorphologyGonGphotoc₄t₄lyticGpβrπorm₄ncβGoπGzincGoxiαβdGkGrβviβwUG2019SGXcSGXWWZ]Z 20

642  iyYG₄nαGİnyGphotoc₄t₄lyticGtrβ₄tmβntGoπGp₄lmGoilGmillGβππluβntGOzywoPG₄nαGπβ₄si−ilityGoπG
rβnβw₄−lβGβnβrgyGgβnβr₄tiondGkGshortGrβviβwUG2019SGYZZSGYWcTYY] 38

641 wβch₄nisticGoπGphotoc₄t₄lyticGαβcoloriz₄tionG₄nαGminβr₄liz₄tionGoπGmβthylGor₄ngβGαyβG−yG
immo−ilizβαG iyYVchitos₄nTmontmorillonitβUG2019SGZXSGXWWb[Z 27

640
plβxi−lβG₄nαGporousG iyV–iyVc₄r−onGcompositβGβlβctrospunGn₄noπi−βrGm₄tGwithGβnh₄ncβαG
intβrπ₄ci₄lGch₄rgβGsβp₄r₄tionGπorGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGpollut₄ntsGinGw₄tβrUG2019SG
]]ZSGX]_TX__

31

639 ov₄lu₄tionGoπGxyYTαβgr₄α₄tionG−yGthβGru−−βrTtit₄niumT₄luminumGultr₄πinβGgr₄inβαGmicroTsurπ₄cingG
m₄tβri₄lG₄nαGitsGβππβctGonGp₄vβmβntGpβrπorm₄ncβUG2019SGXYSGaWTaa 1

638 –ust₄in₄−lβG₄nαGβ₄syGrβcovβr₄−lβGm₄gnβticG iyYTvignocβllulosicGliom₄ssjpβZy[GπorGsol₄rG
photoc₄t₄lyticGw₄tβrGrβmβαi₄tionUG2019SGYZZSGb[XTb[a 38

637 }βcβntGkαv₄ncβsGinGm₄r−on₄cβousGzhotoc₄t₄lystsGwithGonh₄ncβαGzhotoc₄t₄lyticGzβrπorm₄ncβsdGkG
winiG}βviβwUG2019SGXYSG 57

636 nβsignG₄nαGπ₄−ric₄tionGoπGpoly₄nilinβVliYwoy_Gn₄nocompositβsGπorGβnh₄ncβαGvisi−lβTlightTαrivβnG
photoc₄t₄lysisUG2019SG[ZSGc_W_Tc_XZ 14

635 v₄nth₄niαβsGoππβctsGonG iyYGzhotoc₄t₄lystsUG2019SG 2

634 m₄r−onGαioxiαβG₄nionGr₄αic₄lG₄sG₄GtoolGtoGβnh₄ncβGligninGv₄loriz₄tionUG2019SG_bYSG[aT]b 7

633 zβrsulπ₄tβG₄ctiv₄tionGtow₄rαsGorg₄nicGαβcompositionG₄nαGmrOVsPGrβαuctionG₄chiβvβαG−yG₄GnovβlG
m{nsT iyYâ��xVrqyGn₄nocompositβUG2019SGZaZSGYZbTY]W 57

632  r₄nsp₄rβntGİnyGcryst₄llizβαGgl₄ssGcβr₄micsGπorGphotoc₄t₄lyticG₄nαG₄nti−₄ctβri₄lG₄pplic₄tionsUG2019SG
XY]SGXa]XWY 14

631 zhotoc₄t₄lyticGimprovβmβntGoπGÖGmoαiπiβαG iyGprβp₄rβαG−yG₄G−₄llGmillingGmβthoαG₄nαG₄pplic₄tionGinG
shrimpGw₄stβw₄tβrGtrβ₄tmβntUUG2019SGcSGX[_WcTX[_YW 3

630 knGovβrviβwGonGnitriαβG₄nαGnitrogβnTαopβαGphotoc₄t₄lystsGπorGβnβrgyG₄nαGβnvironmβnt₄lG
₄pplic₄tionsUG2019SGXaYSGaW[TaYZ 41

629 –hiπtingGoπGthβG−₄nαGβαgβG₄nαGinvβstig₄tionGoπGch₄rgβGc₄rriβrGp₄thw₄ysGinGthβGmα–VgTmZx[G
hβtβrostructurβGπorGβnh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπGlβvoπlox₄cinUG2019SG[ZSGcab[TcacY 25

628 –urπ₄ct₄ntT₄ssistβαGsynthβsisGoπGphotoc₄t₄lystsdGwβch₄nismSGsynthβsisSGrβcβntG₄αv₄ncβsG₄nαG
βnvironmβnt₄lG₄pplic₄tionUG2019SGZaYSG[YcT[]X 79
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627 monαuctingGzolymβrT iyGry−riαGw₄tβri₄lsdGkpplic₄tionGinGthβG}βmov₄lGoπGxitr₄tβsGπromGW₄tβrUG2019
SGZ]SG_WbcT_XW] 8

626 –ynthβsisGoπGm₄gnβtic₄llyGrβcovβr₄−lβGvisi−lβTlightTinαucβαGphotoc₄t₄lystsG−yGcom−in₄tionGoπG
pβZy[VİnyGwithGliysG₄nαGpoly₄nilinβUG2019SGYcSGX[]TX]] 19

625 romogβnβousSGrβtβrogβnβousSG₄nαGliologic₄lGm₄t₄lystsGπorGolβctrochβmic₄lGxYG}βαuctionGtow₄rαG
xrZGunαβrGkm−iβntGmonαitionsUG2019SGcSG]Y[]T]Y_a 101

624 qr₄phiticGc₄r−onGnitriαβGOgâ��mZx[Pâ��−₄sβαGmβt₄lTπrββGphotoc₄t₄lystsGπorGw₄tβrGsplittingdGkGrβviβwUG
2019SGX[cSG_cZTaYX 412

623 oππiciβntGαβgr₄α₄tionGoπGcβπot₄ximβG−yG₄GUVRπβrrihyαritβV iyYRrYyYGprocβssdGthβGimport₄ntGrolβG
oπGπβrrihyαritβGinGtr₄nsπβrringGphotoTgβnβr₄tβαGβlβctronsGπromG iyYGtoGrYyYUG2019SGc[SGY]XYTY]YX 5

622 –tructur₄lG₄nαGwicrostructur₄lGoππβctsGoπGwoZRVwo]RGmoαopingGonGzropβrtiβsG₄nαGzhotoc₄t₄lyticG
zβrπorm₄ncβGoπGx₄nostructurβαG iyYG hinGpilmsUG2019SGXYZSGXXabXTXXacW 17

621 }βsponsβGsurπ₄cβG₄ppro₄chGπorGvisi−lβGlightG₄ssistβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorthoG
nitrophβnolG−yGm₄gnβtic₄llyGsβp₄r₄−lβG iyYVm–Gn₄nocompositβUG2019SGccSGZ[T[Z 6

620 –tr₄tβgiβsGπorGsmprovingGthβGzβrπorm₄ncβG₄nαGkpplic₄tionGoπGwypsGzhotoc₄t₄lystsUG2019SGXXSGYcabTYccZ 25

619 montrollβαGwicrow₄vβTkssistβαG–ynthβsisGoπGthβGYnTliymlVYnTgTmxGrβtβrostructurβGπorGthβG
nβgr₄α₄tionGoπGkminβTl₄sβαGzh₄rm₄cβutic₄lsGunαβrG–ol₄rGvightGsllumin₄tionUG2019SG[SG[_aXT[_ab 36

618 –ynβrgisticGβππβctGoπG{XWX}Gcryst₄lGπ₄cβtG₄nαG−ulkVsurπ₄cβGoxygβnGv₄c₄ncyGr₄tioGonGthβGphotoc₄t₄lyticG
hyαrogβnGproαuctionGoπG iyYUG2019SG[[SGbXWcTbXYW 24

617 righGpβrπorm₄ncβGβππiciβncyGoπGw₄tβrGpuriπic₄tionGusingGmrYyZGn₄nop₄rticlβsGsynthβsizβαG−yG
thβrm₄lGcom−ustionGtβchniquβUG2019SG_SGW_]W[b 6

616 oππβctsGoπGxGnopingGonGthβGwicrostructurβsG₄nαGyptic₄lGzropβrtiβsGoπG iyYUG2019SGZ[SG]]T_Z 18

615 –upβrhyαropho−icGπluorinβTmoαiπiβαGcβriumTαopβαGmβsoporousGc₄r−onG₄sG₄nGβππiciβntGc₄t₄lyticG
pl₄tπormGπorGphotoTαβgr₄α₄tionGoπGorg₄nicGpollut₄ntsUG2019SGX[aSGZYZTZZZ 21

614 wβthyl₄mmoniumGioαoG−ismuth₄tβGpβrovskitβGOmrZxrZPZliYscG₄sGnβwGβππβctivβGvisi−lβG
lightTrβsponsivβGphotoc₄t₄lystGπorGαβgr₄α₄tionGoπGβnvironmβntGpollut₄ntsUG2019SGZa_SGXX_TXY_ 27

613 p₄cilβG₄nαGgrββnGsynthβsisGoπGmβt₄lTorg₄nicGπr₄mβworkVinorg₄nicGn₄noπi−βrGusingGβlβctrospinningG
πorGrβcycl₄−lβGvisi−lβTlightGphotoc₄t₄lysisUG2019SGYYYSG__cT_b[ 63

612 onh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπGinαustri₄lGαyβG−yGgTmZx[V iyYGn₄nocompositβdG}olβGoπG
sh₄pβGoπG iyYUG2019SGZWSGXWbcTXWcb 88

611 UpsG₄nαGnownsGoπGW₄tβrGzhotoαβcoloriz₄tionG−yGx₄nocompositβGzolymβrGx₄noπi−βrsUG2019SGcSG 27

610 wutu₄lGintβrpl₄yGoπGİnyGmicroTG₄nαGn₄nowirβsG₄nαGmβthylβnβG−luβGαuringGcyclicGphotoc₄t₄lysisG
procβssUG2019SGaSGXWZWX_ 69
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609 }β₄ctionGkinβticsGoπGmβsotrionβGrβmov₄lGc₄t₄lyzβαG−yG iyYGinGthβGprβsβncβGoπGαiππβrβntGβlβctronG
₄ccβptorsUG2019SGXYaSGYW]TYXa 1

608 }βcovβr₄−ilityGoπGpβZy[V iyYGn₄noc₄t₄lystGinGmβthylGor₄ngβGαβgr₄α₄tionUG2019SG_SGWa]]Xa 9

607
kGcomp₄r₄tivβGstuαyGonGthβGphotoTc₄t₄lyticGαβgr₄α₄tionGoπGmyt₄r₄−inβG₄ntic₄ncβrGαrugGunαβrGpβrySG
pβ–ySG₄nαGıpβOmyP]VryGprocβssβsUGuinβticsSGiαβntiπic₄tionSG₄nαGinGsilicoGtoxicityG₄ssβssmβntGoπG
gβnβr₄tβαGtr₄nsπorm₄tionGproαuctsUG2019SGY_SGaaaYTaab[

14

606  hβGrolβGoπGmβm−r₄nβGvβsicul₄tionG₄nαGβnc₄psul₄tionGinGc₄ncβrGαi₄gnosisG₄nαGthβr₄pyUG2019SGX]cTXcc 1

605 ni₄tomitβTliY–ZGcompositβGphotoc₄t₄lystdGβnh₄ncβαGphotoc₄t₄lyticGpβrπorm₄ncβGπorGvisi−lβGlightG
rβαuctionGoπGmrOVsPUG2019SG_SGW_]cWY 8

604 –ynthβsisGoπG}qyG₄nαGgTmZx[Ghy−riαGwithGWyZVliYWy_GtoG−oostGαβgr₄α₄tionGoπGnitrogu₄niαinβG
unαβrGvisi−lβGlightGirr₄αi₄tionUG2019SGZWSG]]WZT]]X]

603 –imult₄nβousGrβmov₄lGoπGhβ₄vyGmβt₄lGionsG₄nαGorg₄nicGpollut₄ntG−yGliylrV iZmYGn₄nocompositβUG
2019SGZa]SGYWXTYWb 50

602 x₄noπi−βrGimmo−ilizβαGmβyYVαβnαrimβrGn₄nop₄rticlβsdGknGβππiciβntGphotoc₄t₄lystGinGthβGvisi−lβG₄nαG
thβGUVUG2019SG[acSG_WbT_Xb 23

601 mhβmic₄lGoxiα₄tionGmβthoαsGπorGtrβ₄tmβntGoπGrβ₄lGinαustri₄lGolivβGoilGmillGw₄stβw₄tβrUG2019SGcaSGY[aTY][ 29

600  r₄nsp₄rβntGm₄pYGsurπ₄cβGcryst₄llizβαGm₄yâ��YlYyZGgl₄ssGpossβssingGβππiciβntGphotoc₄t₄lyticG₄nαG
₄nti−₄ctβri₄lGpropβrtiβsUG2019SGXWYSG]XYaT]XZa 8

599 kpplic₄tionGoπGsilvβrGphosph₄tβT−₄sβαGphotoc₄t₄lystsdGl₄rriβrsG₄nαGsolutionsUG2019SGZ__SGZZcTZ]a 61

598 kctiv₄tβαGm₄r−onG₄nαGthβGzrincip₄lGwinβr₄lGmonstituβntsGoπG₄Gx₄tur₄lG–oilGinGthβGzrβsβncβGoπG
m₄r−₄m₄zβpinβUG2019SGXXSGYYcW 12

597 }βcβntG₄αv₄ncβsGinGc₄r−onGqu₄ntumGαotGOm{nPT−₄sβαGtwoGαimβnsion₄lGm₄tβri₄lsGπorGphotoc₄t₄lyticG
₄pplic₄tionsUG2019SGcSG]bbYT]cW] 45

596 –ynthβsisGoπG₄GsβmiTconαuctorTlikβGwypGwithG−l₄ckGphosphorousG₄sG₄GcompositβGπorGvisi−lβG
lightTαrivβnGphotoc₄t₄lysisUUG2019SGcSGZaZYXTZaZZW 10

595 olβctrospunGcorβâ��shβ₄thGzkxjzzÖGn₄noπi−βrsGαβcor₄tβαGwithGİnydGphotoTinαucβαGw₄tβrG
αβcont₄min₄tionGβnh₄ncβαG−yG₄GsβmiconαuctingGsupportUG2019SGaSGY_[YcTY_[[X 7

594 ziβzoβlβctricGm₄tβri₄lsGπorGc₄t₄lyticVphotoc₄t₄lyticGrβmov₄lGoπGpollut₄ntsdG}βcβntG₄αv₄ncβsG₄nαG
outlookUG2019SGY[XSGY]_TY_c 229

593 kGnovβlGgrββnG₄nαGs₄πβGαβ₄rsβniz₄tionGoπGwhitβGphosphorusG−yGsβlβctivβGβlβctroc₄t₄lyticGoxiα₄tionUG
2019SGYXZSGZX[TZYX 1

592 onαosulπ₄nGrβmov₄lGthroughG−iorβmβαi₄tionSGphotoc₄t₄lyticGαβgr₄α₄tionSG₄αsorptionG₄nαG
mβm−r₄nβGsβp₄r₄tionGprocβssβsdGkGrβviβwUG2019SGZ_WSGcXYTcYb 52
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591 oππβctGoπGopβr₄tion₄lGp₄r₄mβtβrsGonGthβGphotoc₄t₄lyticGαβgr₄α₄tionGoπGwβthylβnβG−luβGαyβGsolutionG
usingGm₄ng₄nβsβGαopβαGİnyGn₄nop₄rticlβsUG2019SGXYSGXYZWTXYZa 82

590 –ynthβsisG₄nαGch₄r₄ctβriz₄tionGoπGpβTαopβαGmαWy[Gn₄nop₄rticlβsGwithGβnh₄ncβαGphotoc₄t₄lyticG
₄ctivityUG2019SG_SGWZ]]Wa 3

589 qr₄phβnβTl₄sβαGw₄tβri₄lsGπorGW₄tβrGzuriπic₄tionUG2019SGZbZT[ZW 5

588 kntiTπoulingG iyYGn₄nowirβsGmβm−r₄nβGπorGoilVw₄tβrGsβp₄r₄tiondG–ynβrgβticGβππβctsGoπGwβtt₄−ilityG
₄nαGporβGsizβUG2019SG]aYSG]c_T_W_ 68

587 }βcβntGzrogrβssGinG iyYTG₄nαGİnyTl₄sβαGx₄nostructurβαGry−riαGzhotoc₄t₄lystsGπorGW₄tβrG
zuriπic₄tionG₄nαGryαrogβnGqβnβr₄tionUG2019SGbX]Tb[Z 7

586 knti−₄ctβri₄lG₄nαGphotoc₄t₄lyticG₄ctivβGtr₄nsp₄rβntG iyYGcryst₄llizβαG
m₄yâ��l₄yâ��lYyZâ��klYyZâ�� iyYâ��İnyGgl₄ssGn₄nocompositβsUG2019SGXWYSGZZabTZZcW 12

585 nryTcoTgrinαingGoπGαopβαG iyYGwithGnitrogβnSGsiliconGorGsβlβniumGπorGβnh₄ncβαGphotoc₄t₄lyticG
₄ctivityGunαβrGUVVvisi−lβG₄nαGvisi−lβGlightGirr₄αi₄tionGπorGβnvironmβnt₄lG₄pplic₄tionsUG2019SGcXSG[aT]a 9

584 p₄cilβGπ₄−ric₄tionGoπGkgGαβcor₄tβαG iyYGn₄noricβsdGrighlyGβππiciβntGvisi−lβTlightTrβsponsivβG
photoc₄t₄lystGinGαβgr₄α₄tionGoπGcont₄min₄ntsUG2019SGZaXSGX__TXaY 11

583 m₄r−onGx₄notu−βTl₄sβαGwβm−r₄nβsGπorGW₄tβrGzuriπic₄tionUG2019SGZWcTZZX 8

582 –βnsorsG−₄sβαGonGruthβniumTαopβαG iyGn₄nop₄rticlβsGlo₄αβαGintoGmultiTw₄llβαGc₄r−onGn₄notu−βsG
πorGthβGαβtβctionGoπGπluπβn₄micG₄ciαG₄nαGmβπβn₄micG₄ciαUG2019SGXW]XSG]bTaY 124

581 z₄rticul₄ritiβsGoπGtrichloroβthylβnβGphotoc₄t₄lyticGαβgr₄α₄tionGovβrGcryst₄llinβG}−v₄ ₄YyaG
n₄nowirβG−unαlβsGgrownG−yGsoliαTst₄tβGsynthβsisGroutβUG2019SGaSGXWYabc 5

580 }βmov₄lGoπGph₄rm₄cβutic₄llyG₄ctivβGcompounαsGOzhkmsPGπromGrβ₄lGmβm−r₄nβG−iorβ₄ctorGOwl}PG
βππluβntsG−yGphotoc₄t₄lyticGαβgr₄α₄tionGusingGcompositβGkgYyVzTY]Gphotoc₄t₄lystUG2019SGYX]SGZXaTZYb 29

579  βrn₄ryGİTschβmβGhβtβrojunctionGoπGliWyGwithGrβαucβαGgr₄phβnβGoxiαβGOrqyPG₄nαGmβsoTtβtr₄G
O[Tc₄r−oxyphβnylPGporphyrinGO mzzPGπorGβnh₄ncβαGvisi−lβTlightGphotoc₄t₄lysisUG2019SG][WSGXX]TXY] 61

578 zhotoc₄t₄lyticGrβmov₄lGoπGphβn₄nthrβnβG₄nαG₄lg₄βG−yG₄GnovβlGm₄TkgzyGcompositβGunαβrGvisi−lβG
lightdG}β₄ctivityG₄nαGcoβxistingGβππβctUG2019SGYYXSG]XXT]Xb 18

577 }₄tion₄lGw₄n₄gβmβntGoπGzhotonsGπorGonh₄ncβαGzhotoc₄t₄lysisGinG–tructur₄llyTmolorβαGx₄noporousG
knoαicGklumin₄GzhotonicGmryst₄lsUG2019SGYSGXX_cTXXb[ 15

576 Ultr₄sonicG–ynthβsisGoπGm₄r−onGx₄notu−βT it₄niumGnioxiαβGmompositβsdGzrocβssGyptimiz₄tionGvi₄G
}βsponsβG–urπ₄cβGwβthoαologyUG2019SG[SG]Z]T][] 8

575  hβGrβαuctionGoπGmrOVsPGtoGmrOsssPGmβαi₄tβαG−yGβnvironmβnt₄llyGrβlβv₄ntGc₄r−oxylicG₄ciαsdG
–t₄tβToπTthβT₄rtG₄nαGpβrspβctivβsUG2019SGZ_]SGYW]TYY_ 133

574 p₄−ric₄tionGoπGcorβâ��shβllG iyYjmu–Gn₄nocompositβGvi₄G₄G−iπunction₄lGlinkβrT₄ssistβαGsynthβsisG₄nαG
itsGphotoc₄t₄lyticGpβrπorm₄ncβUG2019SG][SGYcYbTYcZc 15
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573 xovβlGvisi−lβTlightTαrivβnGαirβctGİTschβmβGmα–Vmusn–YGn₄nopl₄tβsGπorGβxcβllβntGphotoc₄t₄lyticG
αβgr₄α₄tionGpβrπorm₄ncβG₄nαGhighlyTβππiciβntGmrOVsPGrβαuctionUG2019SGZ_XSGX[]XTX[_X 118

572 ynβTpotGsβlπT₄ssβm−lyGoπGsis₄lTlikβG iyYGonGgr₄phβnβTlikβGc₄r−onGshββtsGvi₄G₄GnovβlGtwoTph₄sβG
intβrπ₄cβTπ₄cilit₄tβαGroutβUG2019SGaa_SGa_ZTaaY 1

571 oππiciβntGαβtoxic₄tionGoπGhβtβrocyclicsG−yGl₄yβrβαGαou−lβGhyαroxiαβsGcont₄inβαGαiππβrβntGco−₄ltG
componβntsG₄sGphotoc₄t₄lystsG−₄sβαGonGcontroll₄−lβG₄pplic₄tionGoπG₄ctivβGπrββGr₄αic₄lsUG2019SGZaXSGZZT[Z 8

570 onh₄ncβαGvisi−lβTlightG₄ctiv₄tionGoπGpβrsulπ₄tβG−yG iGsβlπTαopβαG iyVgr₄phβnβGn₄nocompositβGπorG
thβGr₄piαG₄nαGβππiciβntGαβgr₄α₄tionGoπGmicropollut₄ntsGinGw₄tβrUG2019SGZ_]SGXWaTXXa 89

569 nβcoloriz₄tionGoπGwonoGkzoGnyβG₄nαG βxtilβGW₄stβw₄tβrGusingGx₄noGsronGz₄rticlβsUG2019SGZbSG–Z__T–Za_ 6

568 p₄−ric₄tionGoπGrighlyGoππiciβntG₄nαGriβr₄rchic₄lGmα–G{nsVm{nsVrT iyYG βrn₄ryGrβtβrojunctiondG
–urp₄ss₄−lβGzhotoc₄t₄lysisGunαβrG–unTlikβGsllumin₄tionUG2019SG]bSGacTcX 19

567 knGovβrviβwGoπGsol₄rVvisi−lβGlightTαrivβnGhβtβrogβnβousGphotoc₄t₄lysisGπorGw₄tβrGpuriπic₄tiondG iyYTG
₄nαGİnyT−₄sβαGphotoc₄t₄lystsGusβαGinGsuspβnsionGphotorβ₄ctorsUG2019SGaXSGXcT[c 124

566 onh₄ncβαGvisi−lβGphotoc₄t₄lyticG₄ctivityGoπGtrββTlikβGİnyVmuyGn₄nostructurβGonGmuGπo₄mUG2019SG[aXSG[XaT[Y[ 37

565  rβ₄tmβntGoπGl₄nαπillGlβ₄ch₄tβGusingGαiππβrβntGconπigur₄tionsGoπGultr₄sonicGrβ₄ctorsGcom−inβαGwithG
₄αv₄ncβαGoxiα₄tionGprocβssβsUG2019SGYXXSGXWTXb 37

564 –ynthβsisGoπGmrTαopβαG iyGn₄nop₄rticlβsdGch₄r₄ctβriz₄tionG₄nαGβv₄lu₄tionGoπGthβirGvisi−lβG
photoc₄t₄lyticGpβrπorm₄ncβG₄nαGst₄−ilityUG2019SG[WSGX[[TX]Z 10

563 zhotoc₄t₄lyticGαisinπβctionGoπGsporul₄tingGl₄cillusGsu−tilisGusingGsilvβrTαopβαG iyYV–iyYUG2019SGZWSGXWW]XX 6

562  iyYG₄nαGitsGcompositβsG₄sGβππβctivβGphotoc₄t₄lystGπorGglucosβGαβgr₄α₄tionGprocβssβsUG2019SGcSG_aaT_bY 4

561 mostTβππβctivβGπ₄−ric₄tionGoπGpβrαur₄−lβGβlβctroαβpositβαG iyYGn₄noTl₄yβrsGonGst₄inlβssGstββlG
βlβctroαβsG₄pplic₄−lβGtoGphotoc₄t₄lyticGαβgr₄α₄tionGoπGmβthylβnβG−luβUG2019SG[]SG[Ya]T[Yb_ 4

560 smprovβαGphotoTβlβctrochβmic₄lGpropβrtiβsGoπGstr₄inβαG–nyYUG2020SG[]SGXXWZ]TXXWZc 6

559 zhotoc₄t₄lyticG₄ctivityGoπGnitrogβnG₄nαGcoppβrGαopβαG iyYGn₄nop₄rticlβsGprβp₄rβαG−yG
microw₄vβT₄ssistβαGsolTgβlGprocβssUG2020SGXZSGb_Tc] 61

558 zhotoc₄t₄lyticGαβcoloriz₄tionGoπGl₄sicGlluβG[XGusingG iyYTpβZy[T−βntonitβGco₄tingG₄ppliβαGtoG
cβr₄micGinGcontinuousGsystβmUG2020SGYWaSGYWZTYXY 5

557 }βcβntG₄αv₄ncβsGonG iyYT−₄sβαGphotoc₄t₄lystsGtow₄rαGthβGαβgr₄α₄tionGoπGpβsticiαβsG₄nαGm₄jorG
org₄nicGpollut₄ntsGπromGw₄tβrG−oαiβsUG2020SG_YSGXT_] 100

556
}βcβntG₄αv₄ncβsGonGthβGrβmov₄lGoπGpriorityGorg₄nochlorinβG₄nαGorg₄nophosphorusG−iorβc₄lcitr₄ntG
pβsticiαβsGαβπinβαG−yGnirβctivβGYWXZVZcVoUGπromGβnvironmβnt₄lGm₄tricβsG−yGusingG₄αv₄ncβαG
oxiα₄tionGprocβssβsdGknGovβrviβwGOYWWaâ��YWXbPUG2020SGbSGXWYc[W

29
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555 zβrπorm₄ncβGoπGphotoTαβgr₄α₄tionG₄nαGthβrmoTαβgr₄α₄tionGoπGpolyβthylβnβGwithGphotoTc₄t₄lystsG
₄nαGthβrmoToxiα₄ntG₄ααitivβsUG2020SGaaSGX[XaTX[ZY 3

554  –zyGlig₄nαsGprβvβntGthβGproliπβr₄tionGoπGv₄scul₄rGsmoothGmusclβGcβllsG₄nαG₄ttβnu₄tβGnβointim₄G
πorm₄tionGthroughGkwzuG₄ctiv₄tionUG2020SG[XSGZ[T[_ 5

553 onginββrβαGn₄nom₄tβri₄lsGπorG₄ntimicro−i₄lG₄pplic₄tionsdGkGrβviβwUG2020SGXbSGXWW[aZ 82

552 muGyGx₄nocryst₄lsTm₄t₄lyzβαGzhotorβαoxG–onog₄shir₄GmouplingGoπG βrmin₄lGklkynβsG₄nαG
krylh₄liαβsGonh₄ncβαG−yGmyUG2020SGXZSGYbaTYcY 13

551 –upβrp₄r₄m₄gnβticGsronGyxiαβG₄sGzhotoc₄t₄lystG₄nαGkαsor−βntGinGW₄stβw₄tβrG rβ₄tmβntGâ��GkG
}βviβwUG2020SGXYSG[TYY 6

550 –olutionGmixingGprβp₄r₄tionGoπGzVnpVİnyGpolymβricGcompositβGπilmsGβnginββrβαGπorG
hβtβrogβnβousGphotoc₄t₄lysisUG2020SGXZaSG[b[Xa 7

549 muVxTcoαopβαG iyGprβp₄rβαG−yGthβGsolTgβlGmβthoαGπorGphβn₄nthrβnβGrβmov₄lGunαβrGvisi−lβGlightG
irr₄αi₄tionUG2020SGYaSGXa]ZWTXa][W 8

548  βrn₄ryG₄αsor−βntGphotoc₄t₄lystGhy−riαGOkzrPGn₄nom₄tβri₄lsGπorGimprovβαG₄−str₄ctionGoπG
tβtr₄cyclinβGπromGw₄tβrUG2020SG]]SGY_YZTY_[X 4

547 woαβlingGthβGαβgr₄α₄tionG₄nαGαisinπβctionGoπGw₄tβrGpollut₄ntsG−yGphotoc₄t₄lystsG₄nαGcompositβsdG
kGcritic₄lGrβviβwUG2020SG_cbSGXZ[Xca 58

546 righlyGβππiciβntGphotoαβgr₄α₄tionGoπGv₄riousGorg₄nicGpollut₄ntsGinGw₄tβrdG}₄tion₄lGstructur₄lGαβsignG
oπGphotoc₄t₄lystGvi₄GthiolTβnβGclickGrβ₄ctionUG2020SGZbXSGXYY_ZX 12

545 or−iumTsu−stitutβαGxiWU[moWU_pβYy[GπβrritβGn₄nop₄rticlβsG₄nαGthβirGhy−riαsGwithGrβαucβαG
gr₄phβnβGoxiαβG₄sGm₄gnβtic₄llyGsβp₄r₄−lβGpowαβrGphotoc₄t₄lystUG2020SG[_SGXYWZTXYXW 27

544 –tructurβαGphotoc₄t₄lystsGπorGthβGrβmov₄lGoπGβmβrgingGcont₄min₄ntsGunαβrGvisi−lβGorGsol₄rGlightUG
2020SG[XTcb 4

543 kGrβviβwGonGthβGsynthβsisGoπGthβGv₄riousGtypβsGoπG₄n₄t₄sβG iyYGπ₄cβtsG₄nαGthβirG₄pplic₄tionsGπorG
photoc₄t₄lysisUG2020SGZb[SGXYZZb[ 100

542
oππβctGoπGprβp₄r₄tionGmβthoαGonGstructur₄lSGmorphologic₄lSGoptic₄lGpropβrtiβsG₄nαGphotoc₄t₄lyticG
₄ctivitiβsGoπGvisi−lβGlightG₄ctivβGsβmiconαuctorGz−liYx−YycGπorGv₄riousGorg₄nicGpollut₄ntGαyβsUG2020
SGXW_SGXW[aaZ

2

541 –ynthβsisG₄nαGch₄r₄ctβriz₄tionGoπGkgTlo₄αβαGpTtypβG iyGπorG₄αsorptionG₄nαGphotoc₄t₄lyticG
αβgr₄α₄tionGoπGtβtr₄−romo−isphβnolGkUG2020SGcYSGaXZTaYX 6

540 İnySGkgmlG₄nαGkgmlVİnyGn₄nocompositβsGincorpor₄tβαGchitos₄nGinGthβGπormGoπGhyαrogβlG−β₄αsGπorG
photoc₄t₄lyticGαβgr₄α₄tionGoπGwlSGoUGcoliG₄nαG–UG₄urβusUG2020SGX[aSGXWXbTXWYb 30

539 knGβππβctivβGβlβctrochβmic₄lGαβstructionGoπGnonTionicGsurπ₄ct₄ntsGonG−ismuthTmoαiπiβαGlβ₄αGαioxiαβG
₄noαβsGπorGw₄stβw₄tβrGprβtrβ₄tmβntUG2020SGY[SGXaZTXbZ 3

538 x₄noT−₄sβαG₄αsor−βntG₄nαGphotoc₄t₄lystGusβGπorGph₄rm₄cβutic₄lGcont₄min₄ntGrβmov₄lGαuringG
inαirβctGpot₄−lβGw₄tβrGrβusβUG2020SGZSG 83
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537 vig₄nαTprotβctβαG₄tomic₄llyGprβcisβGgolαGn₄noclustβrsG₄sGmoαβlGc₄t₄lystsGπorGoxiα₄tionGrβ₄ctionsUG
2020SG]_SGXX_ZTXXa[ 32

536 liyG₄nαGgTmxGqu₄ntumGαotGmoαiπiβαG₄n₄t₄sβG iyGhβtβrojunctionGsystβmGπorGαβgr₄α₄tionGoπGαyβsG
unαβrGsunlightGirr₄αi₄tionUUG2020SGXWSGXXbXTXXcW 10

535 riβr₄rchic₄lGmβsoporousGtit₄ni₄Gn₄noshβllGβnc₄psul₄tβαGonGpolyimiαβGn₄noπi−βrG₄sGπlβxi−lβSGhighlyG
rβ₄ctivβSGβnβrgyGs₄vingG₄nαGrβcycl₄−lβGphotoc₄t₄lystGπorGw₄tβrGpuriπic₄tionUG2020SGY]ZSGXYWWYX 4

534
righlyG₄ctivβGmβt₄lTπrββGc₄r−onGαotsVgTmxGhollowGporousGn₄nosphβrβsGπorGsol₄rTlightTαrivβnGzzmzsG
rβmβαi₄tiondGwβch₄nismGinsightsSGkinβticsG₄nαGβππβctsGoπGn₄tur₄lGw₄tβrGm₄tricβsUGWater ResearchSG
2020SGXaYSGXX][cY

12.5 67

533  hβGimp₄ctGoπGphotoc₄t₄lyticGp₄intGporosityGonGinαoorGxyxG₄nαGryxyGlβvβlsUG2020SGYYSG]bcT]cb 13

532 –ynβrgisticGrβmov₄lG₄nαGrβαuctionGoπGUOVsPG₄nαGmrOVsPG−yGpβZ–[GmicroTcryst₄lUG2020SGZb]SGXYZcWc 81

531 zrβp₄r₄tionGoπG₄GpolystyrβnβT−₄sβαGsupβrThyαrophilicGmβshG₄nαGβv₄lu₄tionGoπGitsGoilVw₄tβrG
sβp₄r₄tionGpβrπorm₄ncβUG2020SG]caSGXXaa[a 28

530 worphologyGnβpβnαβntGzhotoc₄t₄lyticGkctivityGoπGmuyVmuyT iyâ��Gx₄noc₄t₄lystGπorGnβgr₄α₄tionGoπG
wβthylGyr₄ngβGUnαβrG–unlightUG2020SGYWSGZXYZTZXZW 9

529 knGovβrviβwGoπGphotoc₄t₄lystGimmo−iliz₄tionGmβthoαsGπorG₄irGpollutionGrβmβαi₄tionUG2020SGZcXSGXYZ[cW 35

528 onh₄ncβαGphotoc₄t₄lyticG₄ctivityGoπGmoly−αβnumGαisulπiαβG−yGcompositingGİnklâ��vnrUG2020SG]b_SGXY[X[W 17

527 oxpβrimβnt₄lG₄nαGthβorβtic₄lGinvβstig₄tionGoπGWyxGmoαiπic₄tionGβππβctsGonGthβGphotoc₄t₄lyticG
₄ctivityGoπGtit₄niumTsu−stitutβαGhyαroxy₄p₄titβUG2020SGY_[SGXXb]X_ 8

526 }βmβαi₄tionGoπGw₄stβw₄tβrGcont₄min₄tβαG−yG₄nti−ioticsUGkGrβviβwUG2020SGXbSGZ[]TZ_W 44

525 ry−riαGphotoc₄t₄lystsGusingGsβmiconαuctorVwypVgr₄phβnβGoxiαβGπorGsupβriorGphotoαβgr₄α₄tionGoπG
org₄nicGpollut₄ntsGunαβrGvisi−lβGlightUG2020SGXWaSGXW[bZb 29

524 zhysicochβmic₄lGpropβrtiβsGoπGv₄ZRTαopβαG iyYGmonolithGprβp₄rβαG−yGsolâ��gβlG₄ppro₄chdG
₄pplic₄tionGtoG₄αsorptionG₄nαGsol₄rGphotoαβgr₄α₄tionGoπGi−uproπβnUG2020SGZXSGXWaYTXWbZ 3

523 nβsignGoπGorαβrβαGkgVkglrGn₄nostructurβsGcouplβαG₄ctiv₄tβαGc₄r−onGwithGβnh₄ncβαGch₄rgβGc₄rriβrsG
sβp₄r₄tionGβππiciβncyGπorGphotoαβgr₄α₄tionGoπGtβtr₄cyclinβGunαβrGvisi−lβGlightUG2020SGYccSGXXYWZY 12

522 zrβp₄r₄tionGoπGkctiv₄tβαGm₄r−onG–upportβαGlβ₄αG–tringG–tructurβGx₄noGİβroGV₄lβntGsronGinG₄G
zolyβthylβnβGqlycolTkquβousG–olutionG₄nαGstsGoππiciβntG rβ₄tmβntGoπGmrOVsPGW₄stβw₄tβrUG2019SGY]SG 7

521 xonTβquili−riumG₄tmosphβricGprβssurβGpl₄sm₄G₄ssistβαGαβgr₄α₄tionGoπGthβGph₄rm₄cβutic₄lGαrugG
v₄ls₄rt₄ndGinπluβncβGoπGc₄t₄lystG₄nαGαβgr₄α₄tionGβnvironmβntUUG2020SGXWSGZ]aWcTZ]aXa 3

520 –ynthβsisG₄nαGmh₄r₄ctβriz₄tionGoπGİnyT iyVm₄r−onGpi−βrGmompositβGwithGonh₄ncβαGzhotoc₄t₄lyticG
zropβrtiβsUG2020SGXWSG 21
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519 sntβr₄ctionGmβch₄nismG−βtwββnGmultiTl₄yβrβαGwo–G₄nαGryGπorGsβlπTgβnβr₄tionGoπGrβ₄ctivβGoxygβnG
spβciβsUG2020SGXcXSGXXWYYa 11

518 muYyVrβαucβαGgr₄phβnβGoxiαβV iyYGn₄nom₄tβri₄ldGknGβππβctivβGphotoc₄t₄lystGπorG₄ziαβT₄lkynβG
cyclo₄ααitionGwithG−βnzylGh₄liαβsGorGβpoxiαβGαβriv₄tivβsGunαβrGvisi−lβGlightGirr₄αi₄tionUG2020SGZ[SGβ]cYb 6

517 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGmicrocystinTv}G−yGmoαiπiβαG iyGphotoc₄t₄lysisdGkGrβviβwUG2020SGa[ZSGX[W_c[ 38

516  hβrmoc₄t₄lyticGmβm−r₄nβGαistill₄tionGπorGclβ₄nGw₄tβrGproαuctionUG2020SGZSG 8

515 monstructingGporousG−β₄αsGwithGmoαiπiβαGpolysulπonβT₄lgin₄tβG₄nαG iyYG₄sG₄Gro−ustG₄nαGrβcycl₄−lβG
photoc₄t₄lystGπorGw₄stβw₄tβrGtrβ₄tmβntUG2020SGZbSGXWX_WX 12

514 monαuctingGpolymβrsT−₄sβαGphotoc₄t₄lysisGπorGtrβ₄tmβntGoπGorg₄nicGcont₄min₄ntsGinGw₄tβrUG2020SG
[SGXWWW[a 24

513 ynβTpotGsynthβsisGoπGhighlyGαyβGimprβgn₄tβαG iyYGn₄nop₄rticlβsGπorGimprovβαGwhitβGlightG
photoTαβgr₄α₄tionUG2020SG[cSGXTXW 2

512 yptimiz₄tionGoπGhyαrothβrm₄lGsynthβsisGoπGpβT iyGn₄notu−βG₄rr₄ysGπorGβnh₄ncβmβntGinGvisi−lβGlightG
usingG₄nGβxpβrimβnt₄lGαβsignGmβthoαologyUG2020SGXbcSGXWccWb 6

511 onh₄ncβαGphotoc₄t₄lyticG₄ctivityGoπGlipβyZGπorGw₄tβrGrβmβαi₄tionGvi₄GthβG₄ααitionGoπGxiYRUG2020SG
XZYSGXXXWXY 2

510 momp₄r₄tivβGβv₄lu₄tionGoπGcoppβrGoxiαβGn₄noTphotoc₄t₄lystGch₄r₄ctβristicsG−yGπorm₄tionGoπG
compositβGwithG iyYG₄nαGİnyUG2020SGXWaSGXW_Z_Y 13

509 onh₄ncβαG–ulπ₄mβr₄zinβG}βmov₄lGvi₄Gkαsorptionâ��zhotoc₄t₄lysisGUsingGliYyZâ�� iyYVzkmG βrn₄ryG
x₄nop₄rticlβsUG2020SGXYSGYYaZ 3

508 ztGx₄nop₄rticlβTnβcor₄tβαGmα–Gzhotoc₄lystsGπorGmyYG}βαuctionG₄nαGrYGovolutionUG2020SGZSGb_ZYTb_Zc 10

507
–ynthβsizβαGmrV iyGimmo−ilizβαGonGpumicβGpowαβrGπorGphotochβmic₄lGαβgr₄α₄tionGoπG₄ciαG
or₄ngβTaGαyβGunαβrGUVVvisi−lβGlightdGinπluβnti₄lGopβr₄tingGπ₄ctorsSGoptimiz₄tionSG₄nαGmoαβlingUG2020
SGXbSGXZYcTXZ[X

3

506 onh₄ncβαGzhotoc₄t₄lyticGkctivityGoπG iyYV–nyYGlin₄ryGx₄nocompositβsUG2020SGYWYWSGXTXZ 11

505 onh₄ncβαGαβgr₄α₄tionGoπGαyβGmixturβsdGphysicochβmic₄lG₄nαGβlβctrochβmic₄lGpropβrtiβsGoπGtit₄ni₄G
αispβrsβαGonGclinoptilolitβSGsynβrgisticGinπluβncβUG2020SGYSGX 3

504 oππβctGoπGthβG–urπ₄cβGworphologyGoπG iyYGx₄notu−βsGonGzhotoc₄t₄lyticGoππic₄cyGUsingG
olβctronT r₄nsπβrTl₄sβαGkss₄ysG₄nαGkntimicro−i₄lG βstsUG2020SGXWSG]Y[Z 4

503 zotβnti₄lGoπG iyGwithGV₄riousGkuGx₄nop₄rticlβsGπorGm₄t₄lyzingGwβsotrionβG}βmov₄lGπromG
W₄stβw₄tβrsGunαβrG–unlightUG2020SGXWSG 3

502 kpplic₄tionsGoπGwoαiπiβαGlioch₄rTl₄sβαGw₄tβri₄lsGπorGthβG}βmov₄lGoπGonvironmβntGzollut₄ntsdGkG
winiG}βviβwUG2020SGXYSG_XXY 14
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501 oππβctGoπGmouplingGsnαiumG inGyxiαβGwithGthβG iyâ��Tx₄Öpâ��dOqαSG–iPGmompositβGπorGzhotoc₄t₄lyticG
zropβrtiβsUG2020SGYWSGa_YcTa_Z] 1

500 woαβlingG₄nαGoxpβrimβnt₄lG–tuαiβsGonGkαsorptionG₄nαGzhotoc₄t₄lyticGzβrπorm₄ncβGoπG
xitrogβnTnopβαG iyYGzrβp₄rβαGvi₄GthβG–olâ��qβlGwβthoαUG2020SGXWSGX[[c 1

499 vowGβnβrgyGphotoc₄t₄lyticGglycβrolGconvβrsionGtoGhighGv₄lu₄−lβGproαuctsGvi₄GliYyZGpolymorphsGinG
thβGprβsβncβGoπGrYyYUG2020SG_SGc]TXWX 2

498 –inglβTktomGm₄t₄lysisdGknGkn₄logyG−βtwββnGrβtβrogβnβousG₄nαGromogβnβousGm₄t₄lystsUG2020SGXTX] 1

497 kn₄t₄sβG iyGwithGmoTβxposβαGOWWXPG₄nαGOXWXPG–urπ₄cβTl₄sβαGzhotoc₄t₄lyticGw₄tβri₄lsGπorGonβrgyG
monvβrsionG₄nαGonvironmβnt₄lGzuriπic₄tionUG2020SGX]SG[X_bT[XbZ 3

496 snGsituGsynthβsisGoπGultr₄πinβG iyYGn₄nop₄rticlβsGmoαiπiβαGgTmZx[GhβtβrojunctionGphotoc₄t₄lystGwithG
βnh₄ncβαGphotoc₄t₄lyticG₄ctivityUG2020SGY[aSGXX_cZY 46

495
p₄cilβGπ₄−ric₄tionGoπGhighlyGπlβxi−lβG₄nαGπlo₄t₄−lβGmuyVrqyGonGViβtn₄mβsβGtr₄αition₄lGp₄pβrGtow₄rαG
highTpβrπorm₄ncβGsol₄rTlightTαrivβnGphotoc₄t₄lyticGαβgr₄α₄tionGoπGciproπlox₄cinG₄nti−ioticUUG2020SG
XWSGX_ZZWTX_ZZb

13

494 onh₄ncβαGαβgr₄α₄tionGpβrπorm₄ncβGoπGpTchlorophβnolGinGphotoTpβntonGrβ₄ctionG₄ctiv₄tβαG−yG
n₄noTpβWGβnc₄psul₄tβαGinGhyαrothβrm₄lGc₄r−ondGsmprovβαGpβOsssPVpβOssPGcyclβUG2020SG]c[SGXY[_]W 10

493 zhotoc₄t₄lyticGrβmβαi₄tionGoπGpβrsistβntGorg₄nicGpollut₄ntsGOzyzsPdGkGrβviβwUG2020SGXZSGbZWcTbZZa 56

492 v₄rgβTsizβαGn₄noT iyYV–iyYGmβsoporousGn₄noπilmconstructβαGm₄croporousGphotoc₄t₄lystsGwithG
βxcβllβntGphotoc₄t₄lyticGpβrπorm₄ncβUG2020SGX[SGX_ZTXa_ 2

491 zhosphorusTαopβαGgr₄phβnβGqu₄ntumGαotsGlo₄αβαGonG iyYGπorGβnh₄ncβαGphotoαβgr₄α₄tionUG2020SG
]Y_SGX[_aY[ 13

490 rYyYT₄ssistβαGphotoc₄t₄lysisGπorGrβmov₄lGoπGn₄tur₄lGorg₄nicGm₄ttβrGusingGn₄noshββtGmZx[TWyZG
compositβGunαβrGvisi−lβGlightG₄nαGthβGhy−riαGsystβmGwithGultr₄πiltr₄tionUG2020SGZccSGXY]aZZ 26

489 }βcycl₄−lβSGhiβr₄rchic₄lGhollowGphotoc₄t₄lystG iyYj–iyYGcompositβGmicrosphβrβGrβ₄lizβαG−yG
r₄sp−βrryTlikβG–iyYUG2020SG_WYSGXY]XXY 12

488
onh₄ncβαGzhotoc₄t₄lyticGnβgr₄α₄tionGoπGthβGsmiα₄zolinonβGrβr−iciαβGsm₄z₄pyrGuponGUVVVisG
srr₄αi₄tionGinGthβGzrβsβncβGoπGm₄wnyT iyGrβtβroTx₄nostructurβsdGnβgr₄α₄tionGz₄thw₄ysG₄nαG
}β₄ctionGsntβrmβαi₄tβsUG2020SGXWSG

2

487 p₄−ric₄tionGoπGn₄nohy−riαsG₄ssistβαG−yGprotβinT−₄sβαGm₄tβri₄lsGπorGc₄t₄lyticG₄pplic₄tionsUG2020SGXWSGZ]X]TZ]ZX 5

486 –oliαTst₄tβGsynthβsisGoπGultr₄thinGwo–YG₄sG₄Gcoc₄t₄lystGonGmβsoporousGgTmZx[GπorGβxcβllβntG
βnh₄ncβmβntGoπGvisi−lβGlightGphoto₄ctivityUG2020SGbZ_SGX]][WX 13

485 kGrβviβwGonGπlo₄tingGn₄nocompositβGphotoc₄t₄lystdGp₄−ric₄tionG₄nαG₄pplic₄tionsGπorGw₄stβw₄tβrG
trβ₄tmβntUG2020SGZ_SGXWXZWW 28

484 }βmov₄lGoπG–ynthβticGnyβG−yGmhlorβll₄Gvulg₄risGwicro₄lg₄βG₄sGx₄tur₄lGkαsor−βntUG2020SG[]SGaZb]TaZc] 15
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483 smmo−ilizβαG iyVchitos₄nG−β₄αsGπorGphotoc₄t₄lyticGαβgr₄α₄tionGoπGYS[Tαichlorophβnoxy₄cβticG₄ciαUG
2020SGX_XSGYbYTYcX 19

482 porm₄tionGoπGhollowGporousG iyGn₄nosphβrβsGvi₄GthβGβnc₄psul₄tionGoπGmyGn₄no−u−−lβsGπorG
highTpβrπorm₄ncβG₄αsorptionG₄nαGphotoc₄t₄lysisUG2020SG[cSGbYa[TbYbX 7

481 –ynthβsisGoπGlizyG−yGcryst₄lliz₄tionG₄nαGhyαroxyl₄tionGwithG−oostβαGphotoc₄t₄lyticGrβmov₄lGoπG
org₄nicGpollut₄ntsGinG₄irG₄nαGw₄tβrUG2020SGZccSGXYYccc 11

480 p₄−ric₄tionGoπG₄GİTschβmβGn₄nocompositβGphotoc₄t₄lystGπorGβnh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionG
oπGi−uproπβnGunαβrGvisi−lβGlightGirr₄αi₄tionUG2020SGY]WSGXXaY[X 13

479 xβwGinsightsGintoGtr₄nsπorm₄tionGp₄thw₄ysGoπG₄GmixturβGoπGcytost₄ticGαrugsGusingGzolyβstβrT iyG
πilmsdGsαβntiπic₄tionGoπGintβrmβαi₄tβsG₄nαGtoxicityG₄ssβssmβntUG2020SGa[XSGX[WZc[ 14

478 x₄notβchnologiβsGπorG}βmov₄lGoπGxonstβroiα₄lGkntiTinπl₄mm₄toryGnrugGπromGW₄stβw₄tβrUG2020SGYaaTZWX

477 kαv₄ncβsGinGthβrmoc₄t₄lyticG₄nαGphotoc₄t₄lyticGtβchniquβsGπorGthβGroomVlowGtβmpβr₄turβG
oxiα₄tivβGrβmov₄lGoπGπorm₄lαβhyαβGinG₄irUG2020SGZccSGXY]a]c 23

476 }βcβntG₄αv₄ncβsGinGthβGrβmov₄lGoπGpβrsistβntGorg₄nicGpollut₄ntsGOzyzsPGusingGmultiπunction₄lG
m₄tβri₄lsd₄GrβviβwUG2020SGY_]SGXX[cWb 33

475 punction₄lizingG iyGwithGgr₄phβnβGoxiαβGπorGβnh₄ncingGphotoc₄t₄lyticGαβgr₄α₄tionGoπGmβthylβnβG
−luβGOwlPGinGcont₄min₄tβαGw₄stβw₄tβrUG2020SGYaWSGXXWbaX 60

474 mycloαβxtrinT−₄sβαGn₄nostructurβαGm₄tβri₄lsGπorGsust₄in₄−lβGw₄tβrGrβmβαi₄tionG₄pplic₄tionsUG2020SG
YaSGZY[ZYTZY[[b 18

473 –tructur₄lGβluciα₄tionGoπGcorβâ��shβllG iyYGn₄nom₄tβri₄lsGπorGβnvironmβnt₄lGpollut₄ntsGrβmov₄ldGkG
πocusβαGminiGrβviβwUG2020SGXcSGXWXWWa 12

472 zrβsβntG₄pplic₄tionsGoπGtit₄niumGαioxiαβGπorGthβGphotoc₄t₄lyticGrβmov₄lGoπGpollut₄ntsGπromGw₄tβrdGkG
rβviβwUG2020SGYaWSGXXWcW_ 105

471  ₄iloringGzhotoc₄t₄lyticGkctivityGoπG iyYGx₄noshββtsG−yG]apβUG2020SGXY[SG___cT__bY 1

470 nβsignG₄nαG₄pplic₄tionGoπGv₄riousGvisi−lβGlightGrβsponsivβGmβt₄lGoxiαβGphotoc₄t₄lystsUG2020SG_]Tcc 0

469 witig₄tionGoπGpollut₄ntsG−yGchitos₄nVmβt₄llicGoxiαβGphotoc₄t₄lystdGkGrβviβwUG2020SGY_XSGXYXXcW 21

468 liosynthβsisGoπGİnyGn₄nop₄rticlβsGthroughGβxtr₄ctGπromGzrosopisGjuliπlor₄Gpl₄ntGlβ₄πdGknti−₄ctβri₄lG
₄ctivitiβsG₄nαG₄GnβwG₄ppro₄chG−yGrustTinαucβαGphotoc₄t₄lysisUG2020SGY[SGZcZT[W_ 43

467 p₄cilβGmonstructionGoπGkllT–oliαT–t₄tβGİT–chβmβGgTmxV iyG hinGpilmGπorGthβGoππiciβntGVisi−lβTvightG
nβgr₄α₄tionGoπGyrg₄nicGzollut₄ntUG2020SGXWSG 18

466 }βcβntGnβvβlopmβntsGoπGkαv₄ncβαG iZRT–βlπTnopβαG iyYGπorGoππiciβntGVisi−lβTvightTnrivβnG
zhotoc₄t₄lysisUG2020SGXWSG_ac 11
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465 oππiciβncyGβv₄lu₄tionGoπGthβGphotoc₄t₄lyticGαβgr₄α₄tionGoπGtβlmis₄rt₄nG₄ntiThypβrtβnsivβGαrugGwithG
pβntonSGphotoTpβntonG₄nαGrβcycl₄−lβG iyYGhβtβrogβnβousGc₄t₄lystUG2020SGXZWSGXX[XTXX][ 3

464 }hoαiumGn₄nop₄rticlβsGimprβgn₄tβαGonG iyYdGstrongGmorphologic₄lGβππβctsGonGhyαrogβnG
proαuctionUG2020SG[[SGXZY[cTXZY]b 2

463 zrβp₄r₄tionG₄nαGmh₄r₄ctβriz₄tionGoπGnβπβctivβG iyUG hβGoππβctGoπGthβG}β₄ctionGonvironmβntGonG
 it₄niumGV₄c₄nciβsGporm₄tionUG2020SGXZSG 4

462 WnVYnGmoZy[V iyYGİT–chβmβGhβtβrojunctionGπorG−oostβαGphotoc₄t₄lyticGαβgr₄α₄tionG₄nαG
mβch₄nismGinvβstig₄tionUG2020SGYabSGXXcYcb 100

461 }βcycl₄−lβGl₄−βlTπrββG–o}–T−₄sβαGimmuno₄ss₄yGoπGz–kGinGhum₄nGsβrumGmβαi₄tβαG−yGβnh₄ncβαG
photoc₄t₄lysisG₄risingGπromGkgGn₄nop₄rticlβsG₄nαGβxtβrn₄lGm₄gnβticGπiβlαUG2020SG]YbSGX[_c]Z 31

460 ryαrothβrm₄lGsynthβsisGoπGrqyTliYWy_GhβtβrostructurβGπorGthβGphotoc₄t₄lyticGαβgr₄α₄tionGoπG
lβvoπlox₄cinUG2020SGXWaSGXXWXY_ 27

459 p₄−ric₄tionSGπunction₄liz₄tionG₄nαGpβrπorm₄ncβGoπGαopβαGphotoc₄t₄lystsGπorGαyβGαβgr₄α₄tionG₄nαG
minβr₄liz₄tiondG₄GrβviβwUG2020SGXbSGXbY]TXcWZ 18

458 zhotoc₄t₄lyticGzl₄tπormsGπorG}βmov₄lGoπGkmmoni₄GπromGq₄sβousG₄nαGkquβousGw₄trixβsdG–t₄tusG₄nαG
mh₄llβngβsUG2020SGXWSGb_bZTbaX_ 29

457 –igniπic₄ncβGoπGxiGαopingGonGstructurβTmorphologyTphotoluminβscβncβSGoptic₄lG₄nαGphotoc₄t₄lyticG
₄ctivityGoπGmlnGgrownGİnyGn₄nowirβsGπorGoptoTphotoc₄t₄lystG₄pplic₄tionsUG2020SGXXcSGXWbWbY 16

456 ol₄−or₄tionG₄nαGch₄r₄ctβriz₄tionGoπGphoto−iocompositβG−β₄αsSG−₄sβαGonGtit₄niumGOsVPGoxiαβG₄nαG
soαiumG₄lgin₄tβG−iopolymβrSGπorG−₄sicG−luβG[XG₄αsorptionVphotoc₄t₄lyticGαβgr₄α₄tionUG2020SGX]XSG__Tb[ 23

455 ry−riαGn₄nocompositβsGoπGc₄r−oxymβthylGcβllulosβGcrossTlinkβαG−yGinTsituGπormβαGmuYyG
n₄nop₄rticlβsGπorGphotoc₄t₄lyticG₄pplic₄tionsUG2020SGcX[SGXYXXbW 7

454
zhotoc₄t₄lyticGnβgr₄α₄tionGoπG}hoα₄minβGlGnyβG−yG iyG₄nαGqolαGx₄nop₄rticlβsG–upportβαGonG₄G
plo₄tingGzorousGzolyαimβthylsilox₄nβG–pongβGunαβrGUltr₄violβtG₄nαGVisi−lβGvightGsrr₄αi₄tionUG2020SG
]SG[YZZT[Y[X

65

453 kGmomp₄r₄tivβG–tuαyGonGthβGzhotoc₄t₄lyticGkctivityGoπGouc₄lyptusGvβ₄πGkssistβαGqrββnG–ynthβsizβαG
İnyG₄nαGmhβmic₄llyG–ynthβsizβαGİnyGtow₄rαsGthβGnβgr₄α₄tionGoπGw₄l₄chitβGqrββnGnyβUG2020SGYW]SGZbT]X 8

452 kG}βviβwGoπGthβGonvironmβnt₄lGp₄tβG₄nαGoππβctsGoπGkcβsulπ₄mβTzot₄ssiumUG2020SGX_SG[YXT[Za 6

451 zhotoαβgr₄α₄tionGoπGi−uproπβnG₄nαGπourGothβrGph₄rm₄cβutic₄lGpollut₄ntsGonGn₄tur₄lGpigmβntsG
sβnsitizβαG iyGn₄nop₄rticlβsUG2020SGcYSGXX]YTXX_X 4

450
prββzingTsnαucβαGvo₄αingGoπG iyGintoGzorousGV₄tβritβGwicrop₄rticlβsdGzrβp₄r₄tionGoπGm₄myV iyG
mompositβsG₄sG βmpl₄tβsG oGkssβm−lβGUVT}βsponsivβGwicroc₄psulβsGπorGW₄stβw₄tβrG rβ₄tmβntUG
2020SG]SG[XX]T[XY[

7

449 x₄noTphotoc₄t₄lystGinGphotoc₄t₄lyticGoxiα₄tionGprocβssβsUG2020SGX]XTX_] 0

448 onh₄ncβαGsol₄rTGphotoc₄t₄lyticG₄ctivityGπorGthβGsimult₄nβousGαβgr₄α₄tionG₄nαGαβtoxiπic₄tionGoπG
multiplβGchlorophβnolsG−yGβm−βααingGpl₄smonicGztGintoG iyYVrZzWXYy[WGn₄noporβUG2020SG]XZSGX[]bZZ 4
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447 vowTαimβnsion₄lGn₄nom₄tβri₄lsGπorGthβGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGpollut₄ntsUG2020SGX]TZb 1

446  uningGthβGch₄rgβGc₄rriβrGαβnsityG₄nαGβxcitonGp₄irGsβp₄r₄tionGinGβlβctrospunGXnGİnyTmGcompositβG
n₄noπi−βrsG₄nαGitsGβππβctGonGphotoαβgr₄α₄tionGoπGβmβrgingGcont₄min₄ntsUG2020SG]aWSGY]XTY_Z 11

445
snG–ituG}βcycl₄−lβG–urπ₄cβTonh₄ncβαG}₄m₄nG–c₄ttβringTl₄sβαGnβtβctionGoπGwulticomponβntG
zβsticiαβG}βsiαuβsGonGpruitsG₄nαGVβgβt₄−lβsG−yGthβGplowβrTlikβGwo–jkgGry−riαG–u−str₄tβUG2020SG
XYSGX[Zb_TX[Zcc

70

444  hβGx₄nosizβαGnyβGkαsor−βntsGπorGW₄tβrG rβ₄tmβntUG2020SGXWSG 66

443 Visi−lβTvightGkctivβG it₄niumGnioxiαβGx₄nom₄tβri₄lsGwithGl₄ctβriciα₄lGzropβrtiβsUG2020SGXWSG 53

442 qr₄phβnβG{u₄ntumGnotsGnopβαGzVnpO l PVzVzO l PGpi−βrGpilmGwithGonh₄ncβαGzhotoc₄t₄lyticG
zβrπorm₄ncβUG2020SGXWSG]c_ 6

441 }₄tion₄lGαβsignSGsynthβsisSG₄αsorptionGprinciplβsG₄nαG₄pplic₄tionsGoπGmβt₄lGoxiαβG₄αsor−βntsdG₄G
rβviβwUG2020SGXYSG[acWT[bX] 126

440 righlyGst₄−lβGαβπβctivβG iyYTxGwithGtunβαGβxposβαGπ₄cβtsGinαucβαG−yGπluorinβdGsmp₄ctGoπGsurπ₄cβG
₄nαG−ulkGpropβrtiβsGonGsβlβctivβGUVVvisi−lβG₄lcoholGphotoToxiα₄tionUG2020SG]XWSGX[][Xc 16

439 rollowGmicroTsphβric₄lG−ismuthGoxyTchloriαβGπorGsupβriorGvisi−lβGlightGinαucβαGαyβTsβnsitizβαG
photoc₄t₄lyticG₄ctivityG₄nαGitsGthβorβtic₄lGinsightUG2020SGXY]SGXXWaab 8

438 nβgr₄α₄tionGkinβticsGoπGisoproturonG₄nαGitsGsu−sβquβntGproαuctsGinGcont₄ctGwithG iyYG
πunction₄lizβαGsilic₄Gn₄noπi−βrsUG2020SGZbaSGXY[X[Z 9

437 }βcβntGαβvβlopmβntsGinGwnyT−₄sβαGphotoc₄t₄lystsGπorGorg₄nicGαyβGrβmov₄ldG₄GrβviβwUG2020SGYaSG]a]cT]aab 39

436 nβgr₄α₄tionGp₄thw₄ysGoπGβmβrgingGcont₄min₄ntsGusingG iyYT₄ctiv₄tβαGc₄r−onGhβtβrostructurβsGinG
₄quβousGsolutionGunαβrGsimul₄tβαGsol₄rGlightUG2020SGZcYSGXY[b_a 37

435 Visi−lβGlightTαrivβnGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGpollut₄ntsG−yG₄GnovβlGkgZVy[VkgYmyZG
pâ��nGhβtβrojunctionGphotoc₄t₄lystdGwβch₄nisticGinsightG₄nαGαβgr₄α₄tionGp₄thw₄ysUG2020SGbZ[SGX]]YXX 39

434 klgin₄tβTnβrivβαGkctivβGllβnαGonh₄ncβsGkαsorptionG₄nαGzhotoc₄t₄lyticG}βmov₄lGoπGyrg₄nicG
zollut₄ntsGinGW₄tβrUG2020SG[SGXcWWXXY 13

433 loostβαGphotoc₄t₄lyticGβlimin₄tionGtow₄rαGmrOVsPG₄nαGorg₄nicGpollut₄ntsGovβrGlUmTYXVmαWU]İnWU]–G
unαβrGvonGvisi−lβGvightUG2020SGXYcSGXXWcWZ 12

432 z−–Vmα–VİnyGn₄nowirβG₄rr₄ysdG–ynthβsisSGstructur₄lSGoptic₄lSGβlβctric₄lSG₄nαGphotoβlβctrochβmic₄lG
propβrtiβsUG2020SGa]WSGXZa[b_ 12

431 WβllTnβsignβαGmα–V iyYVw–T–iyYGİT–chβmβGzhotoc₄t₄lystGπorGmom−₄tingGzoisonGwithGzoisonUG2020
SG]cSGa_]cTa__c 10

430 xitrogβnGαopβαGc₄r−onG₄βrogβlGcompositβsGwithG iyYG₄nαGİnyGprβp₄rβαG−yG₄tomicGl₄yβrG
αβpositionUG2020SGbSG_bcXT_bcc 6
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429 v₄rgβTsc₄lβGsynthβsisGoπGπlβxi−lβG iyYVxTαopβαGc₄r−onGn₄noπi−rβsdGkGhighlyGβππiciβntG₄llTα₄yT₄ctivβG
photoc₄t₄lystGwithGβlβctronGstor₄gβGc₄p₄cityUG2020SG[_SGXY]ZbTXY][a 11

428
p₄cilβGπ₄−ric₄tionGoπGhy−riαGtit₄niumOsVPGisopropoxiαβVpozzol₄nGn₄noshββtsGO n–TzzPGoπGhighG
photoc₄t₄lyticG₄ctivitydGch₄r₄ctβriz₄tionG₄nαG₄pplic₄tionGπorGmrOVsPGrβαuctionGinG₄nG₄quβousGsolutionUG
2021SGYbSGYZ]_bTYZ]bX

3

427 ryαrothβrm₄lGinGsituGprβp₄r₄tionGoπGphth₄locy₄ninβâ�� iyYGn₄nocompositβsGπorGphotoc₄t₄lyticG
₄ctivityGunαβrGvisi−lβGlightGirr₄αi₄tionUG2021SG[aSG_X]T_Z] 6

426 v₄yXU]Gsurπ₄cβGmoαiπic₄tionGoπGtit₄niumTsu−stitutβαGhyαroxy₄p₄titβGphotoc₄t₄lystG₄nαGβππβctsGonG
YTprop₄nolGphotoc₄t₄lyticGαβcompositionGmβch₄nismsUG2021SGYbZSGXXc_]b 2

425 ov₄lu₄tionsGoπGphysicoTchβmic₄lGpropβrtiβsGoπG iyYVclinoptilolitβGsynthβsizβαGvi₄GthrββGmβthoαsGonG
photoc₄t₄lyticGαβgr₄α₄tionGoπGcryst₄lGviolβtUG2021SGZZSGXbXTXbc 3

424 zhotolyticG₄nαGphotoc₄t₄lyticGαβgr₄α₄tionGoπG₄ntinβopl₄sticGαrugGirinotβc₄nUGuinβticGstuαySG
iαβntiπic₄tionGoπGtr₄nsπorm₄tionGproαuctsG₄nαGtoxicityGβv₄lu₄tionUG2021SG[W]SGXY_b__ 9

423 zhotoαβcompositionGoπGph₄rm₄cβutic₄lsG₄nαGpβrson₄lGc₄rβGproαuctsGusingGzY]GmoαiπiβαGwithGkgG
n₄nop₄rticlβsGinGthβGprβsβncβGoπGn₄tur₄lGorg₄nicGm₄ttβrUG2021SGa]YSGX[YWWW 11

422 pβrritβsG₄sGsol₄rGphotoc₄t₄lyticGm₄tβri₄lsG₄nαGthβirG₄ctivitiβsGinGsol₄rGβnβrgyGconvβrsionG₄nαG
βnvironmβnt₄lGprotβctiondGkGrβviβwUG2021SGYXcSGXXWab_ 17

421 YTwβthylimiα₄zolβTmoαul₄tβαGUiyT__G₄sG₄nGβππβctivβGphotoc₄t₄lystGtoGαβgr₄αβG}hoα₄minβGlGunαβrG
visi−lβGlightUG2021SG]_SGX]aaTX]bc 3

420 zuriπic₄tionGoπGorg₄nicGpollut₄ntsGinGc₄tionicGthi₄zinβG₄nαG₄zoGαyβGsolutionsGusingGpl₄sm₄T−₄sβαG
₄αv₄ncβαGoxiα₄tionGprocβssGvi₄Gsu−mβrgβαGmultiTholβGαiβlβctricG−₄rriβrGαisch₄rgβUG2021SGY]]SGXXaaX] 13

419 snnov₄tivβSGlongTl₄stingG₄nαGβcoTπriβnαlyGsurπ₄cβGαβcont₄min₄tionG₄ppro₄chGusingGmoαiπiβαG it₄ni₄G
−₄sβαGonGn₄notβchnologyUG2021SGXXSGZbcTZcZ 0

418 }βcβntGαβvβlopmβntsGinGphotoc₄t₄lyticGrβmβαi₄tionGoπGtβxtilβGβππluβntGusingGsβmiconαuctorG−₄sβαG
n₄nostructurβαGc₄t₄lystdGkGrβviβwUG2021SGcSGXW[bbX 23

417 ryαrothβrm₄lGprβp₄r₄tionGoπGlâ�� iyYTgr₄phβnβGoxiαβGtβrn₄ryGn₄nocompositβSGch₄r₄ctβriz₄tionG₄nαG
photoc₄t₄lyticGαβgr₄α₄tionGoπG−isphβnolGkGunαβrGsimul₄tβαGsol₄rGirr₄αi₄tionUG2021SGXYZSGXW]]cX 16

416 x₄nom₄tβri₄lsGπorGkir−ornβGVirusGsn₄ctiv₄tiondGkG–hortG}βviβwUG2021SG]SGXTXX 15

415 xovβlGİnyGtβtr₄poαTrβαucβαGgr₄phβnβGoxiαβGn₄nocompositβsGπorGβnh₄ncβαGphotoc₄t₄lyticG
αβgr₄α₄tionGoπGphβnolicGcompounαsG₄nαGwlGαyβUG2021SGZYaSGXX[bX[ 22

414 snTsituGgrowthGoπG˛†TliYyZGn₄noshββtsGonGgTmZx[GtoGconstructGαirβctGİTschβmβGhβtβrojunctionGwithG
βnh₄ncβαGphotoc₄t₄lyticG₄ctivitiβsUG2021SGb]cSGX]aac] 25

413 ynβTstβpGsynthβsisGoπGc₄r−onGnitriαβGn₄no−βltsGπorGthβGβnh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπG
org₄nicGpollut₄ntsGthroughGpβroxyαisulπ₄tβG₄ctiv₄tionUG2021SGbSGY[]TY]a 2

412 –tr₄tβgiβsGoπGtuningGc₄t₄lystsGπorGβππiciβntGphotoαβgr₄α₄tionGoπG₄nti−ioticsGinGw₄tβrGβnvironmβntsdG
₄GrβviβwUG2021SGcSGY]cYTY_XX 27
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411
onh₄ncβαGrβmov₄lGoπGpTnitrophβnolG−yGiTq₄YyZT iyYGphotoc₄t₄lystGimmo−ilizβαGontoGricβG
str₄wT−₄sβαG–iyYGvi₄Gπ₄ctori₄lGoptimiz₄tionGoπGthβGsynβrgyG−βtwββnG₄αsorptionG₄nαGphotoc₄t₄lysisUG
2021SGcSGXW[_Xc

16

410  hβGrβmov₄lGoπGmβtπorminG₄nαGothβrGsβlβctβαGzzmzsGπromGw₄tβrG−yG
polyOZS[TβthylβnβαioxythiophβnβPGphotoc₄t₄lystUG2021SGa]XSGX[YZWY 12

409 }₄piαGαβgr₄α₄tionGoπGciproπlox₄cinGovβrGliymldGsnsightGintoGthβGmolβcul₄rGstructurβGtr₄nsπorm₄tionG
₄nαG₄nti−₄ctβri₄lG₄ctivityGβlimin₄tionUG2021SGY]aSGXXabaY 13

408 kαv₄ncβsGinGYnVYnGİT–chβmβGrβtβrojunctionsGπorGzhotoc₄t₄lyticGkpplic₄tionsUG2021SG]SGYWWWZca 35

407 zhotoc₄t₄lyticGtrβ₄tmβntGoπGpollut₄ntsGinG₄quβousGmβαi₄UG2021SGZYSGaY]Ta]c 1

406 olβctrospunT−₄sβαG iyYGn₄noπi−βrsGπorGorg₄nicGpollut₄ntGphotoαβgr₄α₄tiondG₄GcomprβhβnsivβG
rβviβwUG2019SG 1

405 kGcurrβntGovβrviβwGoπGthβGoxiα₄tivβGαβsulπuriz₄tionGoπGπuβlsGutilizingGhβ₄tG₄nαGsol₄rGlightdGπromG
m₄tβri₄lsGαβsignGtoGc₄t₄lysisGπorGclβ₄nGβnβrgyUG2021SG_SG]bbT_ZZ 16

404 mlβ₄nGW₄tβrG₄nαG–₄nit₄tionUG2021SGXTXc 2

403
}βmov₄lGoπGomβrgingGzollut₄ntsGπromGW₄tβrGUsingGonvironmβnt₄llyGpriβnαlyGzrocβssβsdG
zhotoc₄t₄lystsGzrβp₄r₄tionSGmh₄r₄ctβriz₄tionSGsntβrmβαi₄tβsGsαβntiπic₄tionG₄nαG oxicityG
kssβssmβntUG2021SGXXSG

5

402 }βcβntG₄αv₄ncβsGonG iyYGphotoc₄t₄lysisGπorGw₄stβw₄tβrGαβgr₄α₄tiondGπunα₄mβnt₄lsSGcommβrci₄lG
 iyYGm₄tβri₄lsSG₄nαGphotoc₄t₄lyticGrβ₄ctorsUG2021SGY]T_] 1

401
zhotoβlβctroc₄t₄lyticGαβgr₄α₄tionGoπGhumicG₄ciαG₄nαGαisinπβctionGovβrGxiG iyYTxiVGkmTz poG
βlβctroαβGunαβrGn₄tur₄lGsunlightGirr₄αi₄tiondGwoαβlingSGoptimiz₄tionG₄nαGrβ₄ctionGp₄thw₄yUG2021SG
XXbSGYW[TYX[

6

400 w₄gnβticGn₄nom₄tβri₄lsT−₄sβαGphotoc₄t₄lystGπorGw₄stβw₄tβrGtrβ₄tmβntUG2021SGY[XTYa_

399 pβOsssPTkqu₄GmomplβxGwβαi₄tβαGzhotoαβgr₄α₄tionGoπGwβthylβnβGlluβGnyβUG2021SGXYSGXXYTXXa 1

398 zhotoc₄t₄lysisGπorGthβG}βmov₄lGoπGonvironmβnt₄lGmont₄min₄ntsUG2021SGX_ZTYWZ

397 x₄nostructurβαGzhotoc₄t₄lystsGπorGnβgr₄α₄tionGoπGonvironmβnt₄lGzollut₄ntsUG2021SGbYZTb_Z

396 mottonGπ₄−ricGlo₄αβαGwithGsβlπTαispβrsivβG₄nαGrβ₄ctivβG−iph₄sicG iyYGπorGαur₄−lβGsβlπTclβ₄ningG
₄ctivityG₄nαGultr₄violβtGprotβctionUG2021SG[]SGXXXXcTXXXYc 3

395 –ynthβsisSGp₄r₄mβtβrsSGpropβrtiβsG₄nαG₄pplic₄tionsGoπGrβsponsivβGmolβcul₄rlyGimprintβαGmicrogβlsdG
₄GrβviβwUG2019SG

394 zhotoc₄t₄lyticGk−₄tβmβntGoπGomβrgingGwicropollut₄ntsGinGW₄tβrG₄nαGW₄stβw₄tβrUG2021SG_aXT_b[
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393 UVTαrivβnGrβmov₄lGoπGtricyclicG₄ntiαβprβssivβGαrugG₄mitriptylinβGusingG iyYG₄nαG iyYVWyZGco₄tingsUG
2021SGXZYSGXXcZTXYWc 1

392 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGYS[Tαicholorophβnoxy₄cβticG₄ciαG−yG iyGmoαiπiβαGc₄t₄lystdGkinβticsG
₄nαGopβr₄tingGcostG₄n₄lysisUG2021SGYbSGZZZZX 6

391 zrβp₄r₄tionGoπGkgT iyYV–r[klX[yY]douYRSnyZRGzhotoc₄t₄lystGonGzhosphorGlβ₄αsG₄nαGstsG
zhotorβ₄ctionGmh₄r₄ctβristicsUG2021SGXXSGY_X 5

390 Visi−lβTlightGh₄rvβstingGinnov₄tivβGWVÖ−V iyGm₄tβri₄lsG₄sG₄GgrββnGmβthoαologyGphotoc₄t₄lystGπorG
thβGphotoαβgr₄α₄tionGoπGph₄rm₄cβutic₄lGpollut₄ntsUG2021SGYWSG[WXT[YW 2

389 }βcβntGprogrβssGinGphotoc₄t₄lyticGαβgr₄α₄tionGoπGchlorin₄tβαGphβnolsG₄nαGrβαuctionGoπGhβ₄vyGmβt₄lG
ionsGinGw₄tβrG−yG iyYT−₄sβαGc₄t₄lystsUGXTXb 5

388  iyYTqr₄phβnβG{u₄ntumGnotsGx₄nocompositβsGπorGzhotoc₄t₄lysisGinGonβrgyG₄nαGliomβαic₄lG
kpplic₄tionsUG2021SGXXSGZXc 9

387 }βviβwGonGthβGVisi−lβGvightGzhotoc₄t₄lysisGπorGthβGnβcompositionGoπGmiproπlox₄cinSGxorπlox₄cinSG
 βtr₄cyclinβsSG₄nαG–ulπon₄miαβsGknti−ioticsGinGW₄stβw₄tβrUG2021SGXXSG[Za 13

386 nβvβlopmβntGoπGnovβlGliylrsGn₄nostructurβsGwithGrβm₄rk₄−lyGrighGα₄rkGph₄sβG−₄ctβriciα₄lG
₄ctivitiβsUG2021SGXccSGXXX]]b 6

385 sn₄ctiv₄tionGoπGh₄rmπulG₄lg₄βGusingGphotoc₄t₄lystsdGwβch₄nismsG₄nαGpβrπorm₄ncβUG2021SGYbcSGXY]a]] 9

384 kGcomprβhβnsivβGinvβstig₄tionGinGαβtβrmin₄tionGoπGn₄noπluiαsGthβrmophysic₄lGpropβrtiβsUG2021SGcbSGXWWWZa 3

383
zhotoc₄t₄lyticG₄nαGsol₄rGr₄αi₄tionGh₄rvβstingGpotβnti₄lGoπG₄GπrββT−₄sβGporphyrinTzincGOssPG
phth₄locy₄ninβGhβtβroαy₄αGπunction₄lizβαGpolystyrβnβGpolymβrGmβm−r₄nβGπorGthβGαβgr₄α₄tionGoπG
[TchlorophβnolUG2021SG[WcSGXXZX[Y

1

382 p₄−ric₄tionGoπGm₄gnβtic₄llyGrβcovβr₄−lβGliVy[VxipβYy[GcompositβsGπorGthβGphotoc₄t₄lyticG
αβgr₄α₄tionGoπGmβthylβnβG−luβUG2021SG[aSGXX]Y_TXX]Z] 7

381 yptimizβαGπ₄−ric₄tionGoπGliylrV iyYGn₄notu−βG₄rr₄ysGπorGβππiciβntGαβgr₄α₄tionGoπGorg₄nicGpollut₄ntG
unαβrGvisi−lβGlightGirr₄αi₄tionUG2021SGcSGXW[bZZ 6

380 –ynβrgβticGkαv₄nt₄gβsGoπGktomic₄llyGmouplβαGYnGsnorg₄nicG₄nαGqr₄phβnβGx₄noshββtsG₄sGVβrs₄tilβG
luilαingGllocksGπorGnivβrsβGpunction₄lGx₄nohy−riαsUG2021SGZZSGβYWW]cYY 14

379 m₄r−onGnotT riggβrβαGzhotoc₄t₄lyticGnβgr₄α₄tionGoπGmβllulosβGkcβt₄tβUG2021SGYYSGYYXXTYYYZ 5

378  hβGp₄tβGoπGyrg₄nicGzollut₄ntsG₄nαG hβirGwicro−i₄lGnβgr₄α₄tionGinGW₄tβrGloαiβsUG2021SGYXWTY[W

377 –βlπTclβ₄ningGloosβGn₄noπiltr₄tionGmβm−r₄nβsGβn₄−lβαG−yGphotoc₄t₄lyticGmuTtri₄zol₄tβGwypsGπorG
αyβVs₄ltGsβp₄r₄tionUG2021SG_YZSGXXcW]b 32

376 zhotoc₄t₄lyticG−βh₄viorGoπGl₄O–−V ₄PYy_GpβrovskitβGπorGrβαuctionGoπGorg₄nicGpollut₄ntsdG
oxpβrimβnt₄lG₄nαGnp Gcorrβl₄tionUG2021SGXYYSGYWXTYWc 2
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375 kGnovβlGWUcux−yZâ��WUXl₄xiWU]x−WU]yZOulxxyPdkgYyVliYyZGhβtβrojunctionGphotoc₄t₄lystdG
synthβsisSGch₄r₄ctβriz₄tionG₄nαGβxcβllβntGphotoc₄t₄lyticGpβrπorm₄ncβUG2021SGZYSGXaW_XTXaWaa

374 zhotoc₄t₄lyticG₄ctivityGoπGpβG₄nαGmuGcoTαopβαG iyYGn₄nop₄rticlβsGunαβrGvisi−lβGlightUG2021SGccSGXWc 5

373 kGcritic₄lGrβviβwGonGthβGπorm₄tionSGπ₄tβG₄nαGαβgr₄α₄tionGoπGthβGpβrsistβntGorg₄nicGpollut₄ntG
hβx₄chlorocyclohβx₄nβGinGw₄tβrGsystβmsG₄nαGw₄stβGstrβ₄msUG2021SGYaXSGXYcb__ 31

372 mβntr₄lTcoll₄psβαGstructurβGoπGmopβklGl₄yβrβαGαou−lβGhyαroxiαβsG₄nαGitsGphotoc₄t₄lyticG
pβrπorm₄ncβUG2021SG]cWSG]aXT]ac 1

371 –ol₄rGnrivβnGzhotoc₄t₄lyticGkctivityGoπGzorphyrinG–βnsitizβαG iydGoxpβrimβnt₄lG₄nαGmomput₄tion₄lG
–tuαiβsUG2021SGY_SG 0

370 zrβp₄r₄tionGoπGkctiv₄tβαGm₄r−onV iyYGx₄nohy−riαsGπorGzhotoαβgr₄α₄tionGoπG}β₄ctivβG}βαTZ]GnyβG
UsingG–unlightUG2021SGXSG][T__ 11

369  rβnαsGinGpolymβrsGnβtworksG₄ppliβαGtoGthβGrβmov₄lGoπG₄quβousGpollut₄ntsdGkGrβviβwUG2021SGYc]SGXY_[]X 11

368 us T_GinαucβαGmβsostructurβαG iyGπorGphotoc₄t₄lyticGαβgr₄α₄tionGoπGmβthylG−luβUG2021SGYbSG]ZZ[WT]ZZ]Y 4

367 onh₄ncβmβntGoπGphotoc₄t₄lyticG₄ctivityGoπG iyYG−yGimmo−iliz₄tionGonG₄ctiv₄tβαGc₄r−onGπorG
αβgr₄α₄tionGoπG₄qu₄ticGn₄phth₄lβnβGunαβrGsunlightGirr₄αi₄tionUG2021SG[XYSGXYb[cb 18

366 monstructionGoπGYnGl₄yβrβαG iyjwo–hβtβrostructurβGπorGβππiciβntG₄αsorptionG₄nαG
photoαβgr₄α₄tionGoπGorg₄nicGαyβsUG2021SGZYSG 8

365 murrβntGpβrspβctivβsGoπG₄noαizβαG iyYGn₄notu−βsGtow₄rαsGphotoαβgr₄α₄tionGoπGπorm₄lαβhyαβdGkG
shortGrβviβwUG2021SGYYSGXWX[Xb 6

364 righGvisi−lβTlightGc₄t₄lyticG₄ctivityGoπGlisTznsT j iyYGπorG₄ctiv₄tingGpβrsulπ₄tβGtow₄rαGβππiciβntG
αβgr₄α₄tionGoπGc₄r−₄m₄zβpinβUG2021SGY_ZSGXXbZb[ 10

363 zhotoc₄t₄lyticGnβgr₄α₄tionGoπGni₄zinonGwithG₄GYnVZnGx₄nocompositβGoπGll₄ckGzhosphorusVwβt₄lG
yrg₄nicGpr₄mβworkUG2021SGXXSG_ac 3

362 zrβp₄r₄tionGoπGgr₄phβnβT iyYGphotoc₄t₄lysisGm₄tβri₄lsG−yGl₄sβrTinαucβαGhyαrothβrm₄lGmβthoαUG
2021SG[YSGXWW[Wb 7

361 zrβp₄r₄tionGoπGpl₄smonicGmo–VkgYWy[Gn₄nocompositβsdGoππiciβntGvisi−lβGlightGαrivβnG
photoc₄t₄lystsG₄nαGβnh₄ncβαG₄ntiTmicro−i₄lG₄ctivityUG2021SG[YSGXWW[X] 14

360  βrn₄ryG iyYVWyZVm{nsGn₄nocompositβsGπorGβnh₄ncβαGphotoc₄t₄lyticGminβr₄liz₄tionGoπG₄quβousG
cβph₄lβxindGnβgr₄α₄tionGmβch₄nismG₄nαGtoxicityGβv₄lu₄tionUG2021SG[XYSGXYb_ac 13

359 nβgr₄α₄tionGoπGr₄rmπulGyrg₄nicsGUsingGVisi−lβGvightGnrivβnGxT iyâ��VrqyGx₄nocompositβUG2021SGYXSGZWbXTZWcX 2

358 kpplic₄tionGoπG iyYTl₄sβαGzhotoc₄t₄lystsGtoGknti−ioticsGnβgr₄α₄tiondGm₄sβsGoπG–ulπ₄mβthox₄zolβSG
 rimβthoprimG₄nαGmiproπlox₄cinUG2021SGXXSGaYb 8
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357 p₄−ric₄tionGoπGrβus₄−lβGpolymβrGn₄nocompositβGπilmsGm₄αβGoπGthβrmopl₄sticGpolyurβth₄nβG₄nαG
moαiπiβαGliVy[GπorGphotoαβgr₄α₄tionGoπGw₄l₄chitβGqrββnUG2022SGYaSGYXWX_XTW 0

356  hβGUsβGoπG iyYG₄sG₄Gnisinπβct₄ntGinGW₄tβrG–₄nit₄tionGkpplic₄tionsUG2021SGXZSGX_[X 4

355 kctiv₄tβαGc₄r−onT−₄sβαGcolourβαGtit₄ni₄Gn₄nop₄rticlβsGwithGhighGvisi−lβGr₄αi₄tionG₄−sorptionG₄nαG
βxcβllβntGphoto₄ctivityGinGthβGαβgr₄α₄tionGoπGβmβrgingGαrugsGoπGw₄stβw₄tβrUG2021SGXabSGa]ZTa__ 6

354 onh₄ncβαGαyβTrβmov₄lGpβrπorm₄ncβGoπGmuT iyTπlyG₄shGcompositβG−yGoptimizβαG₄αsorptionG₄nαG
photoc₄t₄lyticG₄ctivityGunαβrGvisi−lβGlightGirr₄αi₄tionUG2021SGX 2

353 sncorpor₄tionGoπGkn₄t₄sβG iyYGtoGrighlyGzorousG–ilic₄GOlwwsPGπorGzhotoTnβgr₄α₄tionGoπGkliz₄rinG
}βαGnyβGinGkquβousG–olutionUG2021SG_SG_bX_T_bY] 2

352 zhotoc₄t₄lyticGkpplic₄tionsGinGW₄stβw₄tβrG₄nαGkirG rβ₄tmβntdGkGz₄tβntG}βviβwGOYWXWâ��YWYWPUG2021SG
XXSGbZ[ 3

351 knGβv₄lu₄tionGoπGthβGβππiciβncyGoπGoαor₄ntGrβmov₄lG−yGsoαiumGπβrr₄tβOVsPGoxiα₄tionUG2021SGXacSGXWc[bb 2

350 knGovβrviβwGonGcβllulosβTsupportβαGsβmiconαuctorGphotoc₄t₄lystsGπorGw₄tβrGpuriπic₄tionUG2021SG_SGX 8

349
onh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπGαimβthylGphth₄l₄tβG−yGm₄gnβticGαu₄lGİTschβmβGironG
oxiαβVmpgTmZx[VliylrVpolythiophβnβGhβtβrostructurβGphotoc₄t₄lystGunαβrGvisi−lβGlightUG2021SG
Z[YSGXX_c[a

2

348 –ynthβsisGoπGm₄gnβtic₄llyGrβcycl₄−lβGporousGmopβYy[V}hGcompositβsGwithGl₄rgβGlo Gsurπ₄cβG₄rβ₄G
πorGβnh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGpollut₄ntUG2021SG[aSGXbX[WTXbX[c 7

347 onginββringGnur₄−lβG–upβrhyαropho−icGzhotoc₄t₄lystGπorGyilTW₄tβrG–βp₄r₄tionG₄nαGnβgr₄α₄tionGoπG
mhβmic₄lGzollut₄ntsUG2021SG_SGaYaXTaYaa 0

346 smprovβαGzhotoc₄t₄lyticGkctivityGoπGzolysilox₄nβG iyGmompositβsG−yG hβrm₄llyGsnαucβαG
x₄nop₄rticlβGlulkGmlustβringG₄nαGnyβGkαsorptionUG2021SGZaSGXWZ][TXWZ_] 1

345 kcutβGtoxicityG₄ssβssmβntGπorG iyYGphotoc₄t₄lystGOq– PGm₄αβGπromGw₄stβw₄tβrGusingG iml[GinGr₄tUG
2021SGZ_SGβYWYXWXcTW 0

344 moncurrβntGπirstTG₄nαGsβconαTorαβrGphotoαβgr₄α₄tionGoπG₄zoGαyβsGusingG wUTX_Gpill₄rβαTl₄yβrG
microporousGmβt₄lGorg₄nicGπr₄mβworkGunαβrGvisi−lβGlightUG2021SGZWWSGXYYYXW 0

343 sntβgr₄tβαGprocβssG₄ppro₄chGπorGαβgr₄α₄tionGoπGpTcrβsolGpollut₄ntGunαβrGphotoc₄t₄lyticGrβ₄ctorG
usingG₄ctiv₄tβαGc₄r−onV iyGn₄nocompositβdG₄pplic₄tionGinGw₄stβw₄tβrGtrβ₄tmβntUG2021SGX 0

342 Visi−lβGlightG₄ctivβG iyYVm–VpβZy[GπorGnitrophβnolGαβgr₄α₄tiondG–tuαyingGimp₄ctGoπG iyYSGm–G₄nαG
pβZy[Glo₄αingGonGthβGoptic₄lG₄nαGphotoc₄t₄lyticGpβrπorm₄ncβGoπGn₄nocompositβUG2021SGXZXSGXW]bcX 3

341 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGpollut₄ntsSGvir₄lG₄nαG−₄ctβri₄lGp₄thogβnsGusingGtit₄ni₄G
n₄nop₄rticlβsUG2021SGXZWSGXWb_bb 7

340 snTsituGαu₄lGβππβctGoπGkgTpβT iyGcompositβGπorGthβGphotoc₄t₄lyticGαβgr₄α₄tionGoπGmiproπlox₄cinGinG
₄quβousGsolutionUG2021SGYa_SGXZWXbW 9
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339 }βviβwGonGtungstβnGtrioxiαβG₄sG₄Gphotoc₄t₄lystsGπorGαβgr₄α₄tionGoπGrβc₄lcitr₄ntGpollut₄ntsUG2021SG
ZWcSGXYa[Zb 12

338 ov₄lu₄tionGoπG–ulπonicGmβllulosβGwβm−r₄nβsGonGyilâ��W₄tβrG–βp₄r₄tiondGzβrπorm₄ncβG₄nαGwoαβlingG
oπGpluxUG2021SG_WSGXZWXZTXZWYY 0

337 kGrβviβwGonGthβGpotβnti₄lGoπGphotoc₄t₄lysisGinGcom−₄ttingG–k}–TmoVTYGinGw₄stβw₄tβrUUG2021SG[YSGXWYXXX 14

336 nβgr₄α₄tionGoπGtβtr₄cyclinβGhyαrochloriαβG−yGultr₄πinβG iyYGn₄nop₄rticlβsGmoαiπiβαGgTmZx[G
hβtβrojunctionGphotoc₄t₄lystdGsnπluβncingGπ₄ctorsSGproαuctsG₄nαGmβch₄nismGinsightUG2021SG 5

335 zhotoαβgr₄α₄tionGoπGstβroiαThormonβGmicropollut₄ntsGinG₄GπlowTthroughGmβm−r₄nβGrβ₄ctorGco₄tβαG
withGzαOssPTporphyrinUG2021SGYcXSGXYWWca 4

334  hβGoππβctGoπGzolyβthylβnβGqlycolGkααitionGonGWβtt₄−ilityG₄nαGyptic₄lGzropβrtiβsGoπGqyV iyG hinG
pilmUG2021SGX[SG

333 kG}βviβwGonGwβt₄lGsonsGwoαiπiβαG iyYGπorGzhotoc₄t₄lyticGnβgr₄α₄tionGoπGyrg₄nicGzollut₄ntsUG2021SG
XXSGXWZc 12

332 kαsorptivβGrβmov₄lG₄nαGphotoc₄t₄lyticGαβcompositionGoπGc₄tionicGαyβsGonGnio−iumGoxiαβGwithG
αβπormβαGorthorhom−icGstructurβUG2021SG[X]SGXY]_Z] 6

331 }βcβntGαβvβlopmβntsG₄nαGch₄llβngβsGinGzβolitβT−₄sβαGcompositβGphotoc₄t₄lystsGπorGβnvironmβnt₄lG
₄pplic₄tionsUG2021SG[XaSGXYcYWc 29

330 –ynthβsisGoπGhβtβrostructurβαGc₄t₄lystGcouplingGwypGαβrivβαGpβYyZGwithG iyYGπorGβnh₄ncβαG
photoc₄t₄lyticG₄ctivityGinG₄ntiTinπl₄mm₄toryGαrugsGmixturβGαβgr₄α₄tionUG2021SG[aSGY[_ZYTY[_[W 6

329 –ynβrgβticGphotoc₄t₄lyticG₄nαGpiβzoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGpollut₄ntsGovβrGgr₄phitβG
c₄r−onGnitriαβUG2021SGZYSGY]WZZ 2

328 zhotoc₄t₄lyticGw₄tβrGpuriπic₄tionGwithGgr₄phiticGmZx[T−₄sβαGcompositβsdGonh₄ncβmβntSG
mβch₄nismsSG₄nαGpβrπorm₄ncβUG2021SGY[SGXWXXXb 4

327 –upportβαG iyGinGmβr₄micGw₄tβri₄lsGπorGthβGzhotoc₄t₄lyticGnβgr₄α₄tionGoπGmont₄min₄ntsGoπG
omβrgingGmoncβrnGinGviquiαGoππluβntsdGkG}βviβwUG2021SGY_SG 3

326 zrβαictingGthβGphotoc₄t₄lyticGpβrπorm₄ncβGoπGmβt₄lVmβt₄lGoxiαβGcouplβαG iyYGp₄rticlβsGusingG
}βsponsβG–urπ₄cβGwβthoαologyGO}–wPUG2021SGY_cSGXY[aZc 6

325 oππβctsG₄nαGrβlβv₄ntGmβch₄nismsGoπGnonT₄nti−ioticGπ₄ctorsGonGthβGhorizont₄lGtr₄nsπβrGoπG₄nti−ioticG
rβsist₄ncβGgβnβsGinGw₄tβrGβnvironmβntsdGkGrβviβwUG2022SGbW_SGX]W]_b 6

324 smp₄ctGoπGnopingG₄nαGkααitivβGkpplic₄tionsGonGzhotoc₄t₄lystG βxtur₄lGzropβrtiβsGinG}βmovingG
yrg₄nicGzollut₄ntsdGkG}βviβwUG2021SGXXSGXX_W 3

323 montrollingGmorphologyGβvolutionGoπGtit₄niumGoxiαβTgolαGn₄nourchinGπorGphotoc₄t₄lyticG
αβgr₄α₄tionGoπGαyβsG₄nαGphotoin₄ctiv₄tionGoπG−₄ctβri₄GinGthβGinπβctβαGwounαUG2021SG]cbSGY_WTYaZ 3

322 montroll₄−lβGprβp₄r₄tionG₄nαGβππiciβntGvisi−lβTlightTαrivβnGphotoc₄t₄lyticGrβmov₄lGoπGmrOVsPGusingG
optimizβαGmαWU]İnWU]–Gn₄nop₄rticlβsGαβcor₄tβαGrT it₄n₄tβGn₄notu−βsUG2021SGZYSGZabbTZbWW 2
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321 –ol₄rGlightTαrivβnGmopβYy[V˛–Tq₄YyZGhβtβrojunctionGn₄noroαsGmβαi₄tβαG₄ctiv₄tionGoπG
pβroxymonosulπ₄tβGπorGphotoc₄t₄lyticGαβgr₄α₄tionGoπGnorπlur₄zonUG2021SGcSGXW_YZa 0

320 mryst₄lGph₄sβGtr₄nsitionGoπG˛†TliYyZG₄nαGitsGβnh₄ncβαGphotoc₄t₄lyticG₄ctivitiβsGπorGtβtr₄cyclinβG
hyαrochloriαβUG2021SG_Y_SGXYaW_b 2

319 wo–YG−₄sβαGn₄nocompositβsdGknGβxcβllβntGm₄tβri₄lGπorGβnβrgyG₄nαGβnvironmβnt₄lG₄pplic₄tionsUG
2021SGcSGXW]bZ_ 14

318 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGh₄z₄rαousGorg₄nicGpollut₄ntsGinGw₄tβrG−yGpβTwypsG₄nαGthβirG
compositβsdGkGrβviβwUG2021SGcSGXW]c_a 6

317 UiyT__T−₄sβαGmβt₄lGorg₄nicGπr₄mβworksGπorGthβGphotoαβgr₄α₄tionGoπG₄cβt₄minophβnGunαβrG
simul₄tβαGsol₄rGirr₄αi₄tionUG2021SGcSGXW_Wba 8

316  iyYTc₄r−onGmicrosphβrβsG₄sGphotoc₄t₄lystsGπorGβππβctivβGrβmβαi₄tionGoπGph₄rm₄cβutic₄lsGunαβrG
simul₄tβαGsol₄rGlightUG2021SGYa]SGXXcX_c 9

315 lioinspirβαGsupβrhyαropho−icG₄nαGsupβrlipophilicGn₄noπi−βrGmβm−r₄nβGwithGpinβGnββαlβTlikβG
structurβGπorGβππiciβntGgr₄vityTαrivβnGoilVw₄tβrGsβp₄r₄tionUG2021SGYa[SGXXcWcb 15

314 kgingGoπG₄noαicGtit₄niumGαioxiαβGn₄notu−βsGinGsynthβticGgrβyw₄tβrdGkssβssmβntGoπGst₄−ilityG₄nαG
rβtβntionGoπGphotoc₄t₄lyticG₄ctivityUG2021SGYaYSGXY[cb_ 1

313 }βcβntG₄αv₄ncβsGinGcorβâ��shβllGmβt₄lGorg₄nicGπr₄mβT−₄sβαGphotoc₄t₄lystsGπorGsol₄rGβnβrgyG
convβrsionUG2021SG[[_SGYX[XYZ 10

312 İTschβmβGinαucβαGgTmZx[GVW–YGhβtβrojunctionGphotoc₄t₄lystGwithGimprovβαGβlβctronGmo−ilityGπorG
βnh₄ncβαGsol₄rGphotoc₄t₄lysisUG2021SGYYbSG]ZT_a 7

311 kGrβviβwGonGphotoc₄t₄lyticGαβgr₄α₄tionGoπGh₄z₄rαousGpβsticiαβsGusingGhβtβrojunctionsUG2021SGYWcSGXX][_] 5

310 }βcβntG₄αv₄ncβsGinG iyYT−₄sβαGm₄tβri₄lsGπorGphotoc₄t₄lyticGαβgr₄α₄tionGoπG₄nti−ioticsGinG₄quβousG
systβmsUG2021SGY[SGXWXbYY 8

309 kgZzy[T iyYTm₄r−onGn₄noπi−βrGmompositβdGknGβππiciβntGVisi−lβTlightGphotoc₄t₄lystGo−t₄inβαGπromG
ββlβctrospinningG₄nαGhyαrothβrm₄lGmβthoαsUG2021SGYa_SGXXc[WW 4

308
moTαopβαGm₄gnβticGxT iyYTxVrqyGhβtβrojunctionjcβllulosβGn₄noπi−rousGπl₄kβlβtGπorGβnh₄ncβαG
photoc₄t₄lyticGoxiα₄tionG₄nαGπ₄cilβGsβp₄r₄tiondGoππiciβntGch₄rgβGsβp₄r₄tionG₄nαGsβlπTπlo₄t₄−ilityUG
2021SG[Y]SGXZX[_Y

4

307 }βmov₄lGoπGph₄rm₄cβutic₄lsG−yG₄αv₄ncβαGtrβ₄tmβntGmβthoαsUG2021SGZWWSGXXZbWb 2

306 kGsupr₄molβcul₄rGrXY–u−zclTyzhmyzhV iyYGİTschβmβGhy−riαG₄ssβm−lβαGvi₄GαimβricG
conc₄vβTlig₄nαGˇ�Tintβr₄ctionGπorGvisi−lβGphotoc₄t₄lyticGoxiα₄tionGoπGtβtr₄cyclinβUG2021SGYcbSGXYW]]W 8

305 kGrβviβwGoπGphotoc₄t₄lyticGch₄r₄ctβriz₄tionSG₄nαGβnvironmβnt₄lGclβ₄ningSGoπGmβt₄lGoxiαβG
n₄nostructurβαGm₄tβri₄lsUG2021SGZWSGβWWZ[Z 4

304 İnyTmαyGn₄nocompositβsGincorpor₄tβαGwithGgr₄phβnβGoxiαβGn₄noshββtsGπorGβππiciβntG
photoc₄t₄lyticGαβgr₄α₄tionGoπG−isphβnolGkSGthymolG−luβG₄nαGciproπlox₄cinUG2022SG[Y[SGXYaZZY 2
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303 kpplic₄tionGoπG iyYGphotoc₄t₄lystsGhy−riαizβαGwithGc₄r−on₄cβousGπorGαβgr₄α₄tionGoπG
ph₄rm₄cβutic₄lsUG2022SGZYZTZ[b

302 punction₄lizβαGmβsoporousGsilic₄sG–lkTX]GπorGhβtβrogβnβousGphotoc₄t₄lysisGtow₄rαsGmomsGrβmov₄lG
πromGsβconα₄ryGur−₄nGw₄stβw₄tβrUG2022SGYbaSGXZYWYZ 3

301 omβrgingGcoc₄t₄lystsGinG iyYT−₄sβαGphotoc₄t₄lystsGπorGlightTαrivβnGc₄t₄lyticGhyαrogβnGβvolutiondG
zrogrβssG₄nαGpβrspβctivβsUG2022SGZWaSGXYXa[] 11

300 qrββnGsynthβsisGoπGn₄nop₄rticlβsdGprospβctGπor´ sust₄in₄−lβGβππiciβntGphotoc₄t₄lyticGαyβG
αβgr₄α₄tionUG2021SG[W]T[YW

299 VTαopβαG iyGphotoc₄t₄lystsG₄nαGthβirG₄pplic₄tionGtoGpollut₄ntGαβgr₄α₄tionUG2021SGYbSGY[XXYTY[XYZ 1

298 liYyZVnylonGmultil₄yβrβαGn₄nocompositβGmβm−r₄nβGπorGthβGphotoc₄t₄lyticGin₄ctiv₄tionGoπG
w₄tβr−ornβGp₄thogβnsG₄nαGαβgr₄α₄tionGoπGmixβαGorg₄nicGpollut₄ntsUG2021SGbSGZ[YTZ]] 3

297 oππβctGoπGαi₄tomitβG₄ααitionGonGcryst₄llinβGph₄sβGπorm₄tionGoπG iyYG₄nαGphotoc₄t₄lyticGαβgr₄α₄tionG
oπGwnwkUG2021SG[]SGXZ[_ZTXZ[a[ 3

296 kpplic₄tionsGoπGx₄nom₄tβri₄lsGπorGrβ₄vyGwβt₄lG}βmov₄lGπromGW₄tβrG₄nαG–oildGkG}βviβwUG2021SGXZSGaXZ 31

295 nβvβlopmβntGoπGzilotT–c₄lβGzhotoc₄t₄lyticG}β₄ctorGomployingGxovβlG iyYGopoxyGqr₄insGπorG
W₄stβw₄tβrG rβ₄tmβntUG2020SGX[]TX[b 1

294 zhotoToxiα₄tionG βchnologiβsGπorGkαv₄ncβαGW₄tβrG rβ₄tmβntUG2020SGYYXTY]] 1

293 p₄−ric₄tionGoπGrqyG₄nαGgTmxGcoTmoαiπiβαG iyGn₄notu−βG₄rr₄ysGphotoβlβctroαβsGwithGβnh₄ncβαG
photoc₄t₄lyticGpβrπorm₄ncβUG2020SG]aaSGa]Tb] 27

292 UsingGgr₄phαiynβGOqnÖPG₄sG₄Gc₄t₄lystGsupportGπorGβnh₄ncβαGpβrπorm₄ncβGinGorg₄nicGpollut₄ntG
αβgr₄α₄tionG₄nαGhyαrogβnGproαuctiondGkGrβviβwUG2020SGZcbSGXYYc]a 23

291 w₄gnβtitβTmβt₄lGorg₄nicGπr₄mβworkGcorβjshβllGπorGαβgr₄α₄tionGoπG₄mpicillinG₄nti−ioticGinG₄quβousG
solutionUG2020SGYbbSGXYX[YW 9

290 –igniπic₄ntlyGβnh₄ncβαGphotoGc₄t₄lyticG₄ctivitiβsGoπGz−liYx−YycOlulkPV iyYOx₄noPGhβtβroG
structurβαGcompositβsGπorGmβthylβnβG−luβGαyβGαβgr₄α₄tionGunαβrGvisi−lβGlightUG2020SGY[[SGXYY_]c 1

289 p₄cilβGsynthβsisGoπGkgZzy[Gmicrocryst₄lsG₄nαGitsGβnh₄ncβαGphotoc₄t₄lyticGαisinπβctionUG2018SGXZSGX]aWTX]aZ 2

288 ov₄lu₄tionGoπGx₄noT iyYwoαiπiβαGW₄tβr−ornβGopoxyG}βsinG₄sGpogG–β₄lG₄nαGoxh₄ustGnβgr₄α₄tionG
w₄tβri₄lGinGksph₄ltGz₄vβmβntUG2017SG[]SGYWX_WX]a 13

287 kαsorptionG₄nαGzhotoc₄t₄lyticG}βαuctionGoπGm₄r−onGnioxiαβGonG iyYUG2021SGXXSG[a 5

286 zhotoc₄t₄lyticG rβ₄tmβntGoπG–t₄inβαGW₄stβw₄tβrGmomingGπromGr₄nαicr₄πtGp₄ctoriβsUGkGm₄sβG–tuαyG
₄tGthβGzilotGzl₄ntGvβvβlUG2021SGXZSGYaW] 5
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285 –ol₄rGlightTαrivβnGphotoc₄t₄lyticGαβgr₄α₄tionG₄nαGminβr₄liz₄tionGoπG−βt₄G−lockβrsGpropr₄nololG₄nαG
₄tβnololG−yGc₄r−onGαotV iyGcompositβUG2021SGX 1

284 –βlβctivβGyxiα₄tionGoπGlβnzylGklcoholGinGthβGkquβousGzh₄sβG−yG iyYTl₄sβαGzhotoc₄t₄lystsdGkG
}βviβwUG 4

283 zolyoxomβt₄l₄tβjwβt₄lâ��yrg₄nicGpr₄mβworkGmompositβsG₄sGoππβctivβGzhotoc₄t₄lystsUGXZZa[TXZZc_ 20

282
–ynthβsisG₄nαGmh₄r₄ctβriz₄tionGoπGm₄r−onG₄nαGm₄r−onTxitrogβnGnopβαGll₄ckG iyGx₄nom₄tβri₄lsG₄nαG
 hβirGkpplic₄tionGinG–onophotoc₄t₄lyticG}βmβαi₄tionGoπG rβ₄tβαGkgroTsnαustri₄lGW₄stβw₄tβrUG2021SG
X[SG

2

281 ziβzoβlβctricGβππβctGβnh₄ncβαGphotoc₄t₄lysisGinGβnvironmβnt₄lGrβmβαi₄tiondG–t₄tβToπTthβT₄rtG
tβchniquβsG₄nαGπuturβGscβn₄riosUG2022SGbW_SGX]WcY[ 5

280  iyYV–iGn₄nowirβsGhy−riαGsystβmGπorGβππiciβntGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGαyβUGX 1

279 –βlπTpowβrβαGphotoβlβctrochβmic₄lGqu₄rtzV iyYGmicrosystβmGthroughGpiβzopotβnti₄lGsβnsitizβαG
photoc₄t₄lyticGprocβssUG2022SGcXSGXW__[W 3

278 nβpβnαβncyGoπGthβGphotoc₄t₄lyticG₄nαGphotochβmic₄lGαβcompositionGoπGpβrTG₄nαGpolyπluoro₄lkylG
su−st₄ncβsGOzpk–PGonGthβirGch₄inGlβngthsSGπunction₄lGgroupsSG₄nαGstructur₄lGpropβrtiβsUUG2021SGb[SGZaZbTZa][ 1

277 kGnβwGconcβptGπorGthβGβcoTπriβnαlyGstructur₄lGcoloriz₄tionGoπG₄noαicGtit₄ni₄dGzhotonicGcryst₄lG
structurβUG2021SG_ZXSGXYaa[b 0

276 VirusGrβmβαi₄tionGinGw₄tβrGβnginββringdGkrβGourGcurrβntGtβchnologiβsGupGtoGthβGch₄llβngβiUG2021SG
[[SGXWYZaW

275 p₄−ric₄tionG₄nαGzhotoβlβctrochβmic₄lGzβrπorm₄ncβGoπG–iGx₄nowirβGzhotoβlβctroαβG–tructurβαGwithG
{u₄ntumG–izβG–urπ₄cβUG2017SGWaSGXWTXa

274 –urπ₄cβGmoαiπic₄tionGoπGn₄noporousG₄noαicG₄lumin₄GphotonicGcryst₄lsGπorGphotoc₄t₄lyticG
₄pplic₄tionsUG2018SG

273 py yl˜°Öyuk kv˜°İGÖˆ�x ow˜°GuUvvkxsvk}kuGzo– ˜°–˜° Gq˜°no}˜°w˜°Tno}vowoGˆ�kvs¯�wk–sUG 1

272 }βcβntG₄αv₄ncβmβntGinGZTnGprintingdGn₄nocompositβsGwithG₄ααβαGπunction₄lityUGX 3

271 –tuαyGoπGthβGzropβrtiβsGoπG iyYGnopβαGwithGxitrogβnG₄nαGw₄gnβsiumGusingGn}TUVGVisGkn₄lysisG₄sG
m₄t₄lystGinGW₄stβw₄tβrG rβ₄tmβntUG_X_SGWXYWaX

270 x₄nophotoc₄t₄lystsGπorG−ioαβgr₄α₄tionGoπGm₄tβri₄lsUG2022SGb]TXWZ

269
wicropl₄sm₄T₄ssistβαGsynthβsisGoπG iyYâ��kuGhy−riαGn₄nop₄rticlβsG₄nαGthβirGphotoc₄t₄lyticG
mβch₄nismGπorGαβgr₄α₄tionGoπGmβthylβnβG−luβGαyβGunαβrGultr₄violβtG₄nαGvisi−lβGlightGirr₄αi₄tionUG
2022SG]aZSGX]XZbZ

4

268 nyβsGnβpollutionGoπGW₄tβrGUsingGzorousG iyYTl₄sβαGzhotoc₄t₄lystsUG2020SGZ]TcY
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267 snπluβncβGoπGβlβctrolytβGcompositionGonGthβGmicrostructurβG₄nαGphotoc₄t₄lyticG₄ctivityGoπG iyYG
n₄nostructurβsUGX

266 zrβp₄r₄tionGoπGphosphotungsticG₄ciαV–imG₄nαGthβirGphotoc₄t₄lyticG₄ctivityGπorGrhoα₄minβGlUG2020SG
X]SGaacTabZ 1

265 zhotoc₄t₄lyticG rβ₄tmβntGoπGonvironmβnt₄lGzollut₄ntsGusingGwultilβvβlTG–tructurβG iyYT−₄sβαG
yrg₄nicG₄nαGsnorg₄nicGx₄nocompositβsUG2020SGaSGX_XTXab

264 zβrπorm₄ncβGonginββringGoπGmTnopβαG it₄ni₄GπorGzhotoc₄t₄lyticGryαrogβnGzroαuctionG hroughGprG
 uningUG2021SG]aT_Z

263 zβroxymonosulπ₄tβT₄ssistβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπG₄nti−ioticGnorπlox₄cinG−yG₄G
c₄lciumT−₄sβαGkgZzy[GcompositβGinGw₄tβrdG}β₄ctivitySGproαuctsG₄nαGmβch₄nismUG2022SGZZWSGXYcbW_ 1

262  it₄ni₄T₄ctiv₄tβαGpβrsulπ₄tβGπorGβnvironmβnt₄lGrβmβαi₄tiondGthβTst₄tβToπTthβT₄rtUGXT]_ 4

261 –upportβαGporphyrinsGπorGthβGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGcont₄min₄ntsGinGw₄tβrdG₄G
rβviβwUGX 1

260 –βlπTmlβ₄ningGw₄tβri₄lsUG2022SGZ]cTZc[ 0

259 zhotoc₄t₄lyticGpβrπorm₄ncβG₄nαGintβr₄ctionGmβch₄nismGoπGrβvβrsβGmicβllβGsynthβsizβαGmuT iyG
n₄nom₄tβri₄lsGtow₄rαsGlβvoπlox₄cinGunαβrGvisi−lβGvonGlightUG2021SGX 3

258 lioch₄rT–upportβαG iyTl₄sβαGx₄nocompositβsGπorGthβGzhotoc₄t₄lyticGnβgr₄α₄tionGoπG
–ulπ₄mβthox₄zolβGinGW₄tβrTkG}βviβwUG2021SGcSG 4

257 –u−TmicroGphotoc₄t₄lyticG iyYGp₄rticlβsGπorG₄Gw₄tβrGαβpollutiondGmomp₄r₄−lβGrβmov₄lGβππiciβncyGtoG
commβrci₄lGzY]G₄nαGβ₄syGsβp₄r₄tionGvi₄G₄GsimplβGsβαimβnt₄tionUG2021SG 0

256 }βcβntG₄αv₄ncβsGinGphotoc₄t₄lyticGrβmβαi₄tionGoπGβmβrgingGorg₄nicGpollut₄ntsGusingG
sβmiconαuctingGmβt₄lGoxiαβsdG₄nGovβrviβwUG2021SGX 3

255 UnvβilingGtβmpβr₄turβTmoαiπiβαGβlβctrospunG iyYGn₄noπi−βrsGwithGsizβTαrivβnGmicrostructurβG
βvolutionG₄nαGβnh₄ncβαGphotoc₄t₄lyticGβππβctUG2021SGXYZSGXXXb[W 1

254 pβT−₄sβαGmβt₄lGorg₄nicGπr₄mβworksGOpβTwypsPGπorGorg₄nicGpollut₄ntsGrβmov₄lGvi₄GphotoTpβntondGkG
rβviβwUG2021SG[ZXSGXZZcZY 7

253 }₄m₄nG–pβctroscopyGoπG iyYGx₄nop₄rticlβsG–ynthβsizβαG−yGryαrolysisGoπG iml[dGoππβctGoπG–ulπ₄tβG
sonsGmoncβntr₄tionUG2021SGb]Tc]

252 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGmβthylβnβG−luβG−yGπlowβrlikβGrutilβTph₄sβG iyYGπilmGgrownGvi₄G
hyαrothβrm₄lGmβthoαUGX 0

251 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGthβG₄nti−ioticGciproπlox₄cinGinGthβG₄quβousGsolutionGusingGwnVmoG
oxiαβGphotoc₄t₄lystUG2022SGZZSG[Y]] 0

250 mom−ustionGsynthβsisT₄quβousGhy−riαiz₄tionGoπGn₄nostructurβαGgr₄phβnβTco₄tβαGsiliconG₄nαGitsGαyβG
rβmov₄lGpβrπorm₄ncβUG2022SGYaaSGXY]]_] 1
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249 yptimizβαGrβmβαi₄tionGoπGtrβ₄tβαG₄groTinαustri₄lGβππluβntGusingGvisi−lβGlightTrβsponsivβGcorβTshβllG
structurβαG−l₄ckG iyYGphotoc₄t₄lystUG2022SGXWSGXW_c_b 0

248 –ynthβsisSGch₄r₄ctβriz₄tionSG₄nαGphotoc₄t₄lyticGpβrπorm₄ncβGoπGmuVÖGcoTαopβαG iyYGn₄nop₄rticlβsUG
2022SGYaaSGXY]]]b 0

247 vowTtβmpβr₄turβGαβpositionGoπGmuklYy[GthinGπilmGphotoc₄t₄lystG−yGultr₄sonicGspr₄yGpyrolysisUG2022SG
ZXXSGXZX_YW

246 }βus₄−lβGhy−riαGn₄nocompositβsGπorGclβ₄nGαβgr₄α₄tionGoπGαyβGw₄stβGunαβrGvisi−lβGlightUG2022SGZWSGXWZWcX 0

245 }βcβntGprogrβssGinGrβαGphosphorusT−₄sβαGphotoc₄t₄lystsGπorGphotoc₄t₄lyticGw₄tβrGrβmβαi₄tionG₄nαG
hyαrogβnGproαuctionUG2022SGY_SGXWXZ[] 1

244 snTsituGπ₄−ric₄tionGoπGionicGliquiαsVwsvT_bOsnPTxrGphotoc₄t₄lystGπorGimprovingGvisi−lβTlightG
photoc₄t₄lyticGαβgr₄α₄tionGoπGαoxycyclinβGhyαrochloriαβUUG2021SGYcYSGXZZ[_X 1

243 zhotoc₄t₄lyticGprocβssG₄ugmβntβαGwithGmicroVn₄noG−u−−lβG₄βr₄tionGπorGβnh₄ncβαGαβgr₄α₄tionGoπG
synthβticGαyβsGinGw₄stβw₄tβrUG2022SGYaSGXWWX_c 0

242 nβgr₄α₄tionGoπGwicrocystinTv}GwithGoxp₄nαβαGqr₄phitβGl₄sβαGzhotoc₄t₄lystsdGzβrπorm₄ncβG₄nαG
wβch₄nismGl₄sβαGonGkctivβG–itβsT}₄αic₄lsGsntβr₄ctionUG

241  iyYGwoαiπiβαGqβopolymβrsGπorGthβGzhotoc₄t₄lyticGnyβGnβcompositionUG2021SGXXSGX]XX 0

240 knGyvβrviβwGoπGqr₄phβnβTl₄sβαGYnVZnGx₄nostructurβsGπorGzhotoc₄t₄lyticGkpplic₄tionsUGX 0

239 kGnovβlGprβp₄r₄tionGprocβssGoπGstr₄wT−₄sβαGironGm₄tβri₄lGπorGβnh₄ncβαGpβrsulπ₄tβG₄ctiv₄tionGoπG
rβ₄ctivβG−l₄ckG]Gαβgr₄α₄tionUUG2022SGX 1

238 zhotoc₄t₄lyticGprocβssGπorGoilyGw₄stβw₄tβrGtrβ₄tmβntdG₄GrβviβwUGX 0

237 }βcβntGsnsightsGintoG–nyYG−₄sβαGonginββrβαGx₄nop₄rticlβsGπorG–ust₄in₄−lβGrYGgβnβr₄tionG₄nαG
}βmβαi₄tionGoπGzβsticiαβsUG 1

236 –urπ₄cβGαβπβctTβnginββrβαGmβyYâ��xG−yGultr₄sounαGtrβ₄tmβntGπorGsupβriorGphotoc₄t₄lyticGrYG
proαuctionG₄nαGw₄tβrGtrβ₄tmβntUG 2

235 onh₄ncβαGvisi−lβTlightGphotoc₄t₄lyticG₄ctivityGoπGtit₄niumGαioxiαβGαopβαGmx TmG₄βrogβlUG2022SGXacSGX_YTXa[ 0

234 knGβxcβllβntGunivβrs₄lGc₄t₄lystGsupportTmβsoporousGsilic₄dGzrβp₄r₄tionSGmoαiπic₄tionG₄nαG
₄pplic₄tionsGinGβnβrgyTrβl₄tβαGrβ₄ctionsUG2022SG[aSGc]ZaTc]_] 2

233 zhotoc₄t₄lyticGtr₄nsitionTmβt₄lToxiαβsT−₄sβαGpâ��nGhβtβrojunctionGm₄tβri₄lsdGsynthβsisSGsust₄in₄−lβG
βnβrgyG₄nαGβnvironmβnt₄lG₄pplic₄tionsSG₄nαGpβrspβctivβsUGX 0

232 kuGn₄nop₄rticlβTαβcor₄tβαG iyGhollowGπi−βrsGwithGβnh₄ncβαGvisi−lβTlightGphotoc₄t₄lyticG₄ctivityG
tow₄rαGαyβGαβgr₄α₄tionUUG2021SGXYSGXcZTYWW 1
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231 –ust₄in₄−lβGqrββnGx₄notβchnologiβsGπorGsnnov₄tivβGzuriπic₄tionsGoπGW₄tβrdG–ynthβsisGoπGthβG
x₄nop₄rticlβsGπromG}βnβw₄−lβG–ourcβsUUG2022SGXYSG 3

230 }βviβwGoπGrβcβntGαβvβlopmβntsGinGβlβctrochβmic₄lG₄αv₄ncβαGoxiα₄tionGprocβssβsdG₄pplic₄tionGtoG
rβmovβGαyβsSGph₄rm₄cβutic₄lsSG₄nαGpβsticiαβsUG 0

229 wixβαTzh₄sβGİnsnY–[Gx₄noshββtsGqrownGonG iyYGx₄notrββsGπorGthβGVisi−lβTvightGzhotoc₄t₄lyticG
nβgr₄α₄tionGoπGyrg₄nicGnyβsUG2022SG]SGZbWTZcW 0

228 }βcβntGαβvβlopmβntsGinGphotoc₄t₄lysisGoπGinαustri₄lGβππluβntsGiGkGrβviβwG₄nαGβx₄mplβGoπGphβnolicG
compounαsGαβgr₄α₄tionUUG2022SGYc_SGXZZ_bb 4

227
mhβmomβtricGβv₄lu₄tionGoπGαiππβrβntGp₄r₄mβtβrsGπorGrβmov₄lGoπGtβm−otrionβGO₄gricultur₄lG
hβr−iciαβPGπromGw₄tβrG−yG₄αsorptionG₄nαGphotoc₄t₄lyticGαβgr₄α₄tionGusingGsust₄in₄−lβG
n₄notβchnologyUG

0

226 monstructionGoπGcryst₄llinβGc₄αmiumGcomplβxG−₄sβαGonGXS[S]SbTn₄phth₄lβnβGαiimiαβGαβriv₄tivβG₄nαG
photoc₄t₄lyticGαβgr₄α₄tionG₄−outGorg₄nicGαyβsUG 2

225 oππic₄cyGoπGn₄nop₄rticlβsG₄sGphotoc₄t₄lystGinGlβ₄ch₄tβGtrβ₄tmβntUG2022SGaSGXaZ 0

224 onh₄ncβαGrβmov₄lGoπG₄ciαGαyβGunαβrGvisi−lβGlightGusingGmx TmoαiπiβαGphotoc₄t₄lystGco₄tβαGontoGzUG
πo₄mUG2022SGaSGX[a

223 Visi−lβGlightGαyβGαβgr₄α₄tionGovβrGπluorin₄tβαGmβsoporousG iyYGâ��GWyZGâ��GliYyZV–iyYG
n₄nocompositβGphotoc₄t₄lystT₄αsor−βntGusingGimmβrsionGwβllGrβ₄ctorUG2022SG[Y_SGXXZacW 2

222
–unlightT₄ctivβGphytolTİnyj iyGn₄nocompositβGπorGphotoc₄t₄lyticGw₄tβrGrβmβαi₄tionG₄nαG
−₄ctβri₄lTπoulingGcontrolGinG₄qu₄culturβdGkGcomprβhβnsivβGstuαyGonGs₄πβtyTlβvβlG₄ssβssmβntUUGWater 
ResearchSG2022SGYXYSGXXbWbX

12.5 1

221 –ynthβsisG₄nαGch₄r₄ctβriz₄tionGoπG−imβt₄llicG iyYVmx VzαTmuGπorGβππiciβntGrβmβαi₄tionGoπGβnαocrinβG
αisruptorsGunαβrGsol₄rGlightUG2022SGXWSGXWaY[] 1

220 –ynβrgisticG₄αsorptionG₄nαGphotoc₄t₄lyticGpropβrtiβsGoπGkmV iyYVmβyYGcompositβGπorGphβnolG₄nαG
₄mmoni₄â��nitrogβnGcompounαGαβgr₄α₄tionsGπromGpβtrolβumGrβπinβryGw₄stβw₄tβrUG2022SG[Z[SGXZ[_ba 5

219 mrkz o}GZUGliomimβticGx₄no₄rchitβctonicsdGx₄tur₄lGmβllulosβGl₄sβαGx₄nocompositβsG₄sGrighG
zβrπorm₄ncβGm₄t₄lystsUG2022SG_ZTbX

218 nβgr₄α₄tionGoπGnβc₄−romoαiphβnylGothβrGinG₄nGkβro−icGml₄yG–lurryGwicrocosmGUsingG₄GxovβlG
smmo−iliz₄tionG βchniquβUUG2022SGXWSG 1

217 –ynthβsisG₄nαGkpplic₄tionGoπGvigninTl₄sβαGwβt₄lGyxiαβGx₄nocompositβsGinGzhotoc₄t₄lysisUG2021SGbaTXXZ

216 punction₄lizβαGliopolymβrGx₄nocompositβsGπorGthβGnβgr₄α₄tionGoπG βxtilβGnyβsUG2022SGXa]TYWW

215 }βcβntGkαv₄ncβsGoπG iyYGx₄nocompositβsGπorGzhotoc₄t₄lyticGnβgr₄α₄tionGoπGW₄tβrGmont₄min₄ntsG
₄nαG}βch₄rgβ₄−lβG–oαiumGsonGl₄ttβriβsUG2022SGa]aTaaW 1

214 kGrighTzβrπormingGx₄nostructurβαGsrGnopβαT iyYGπorGoππiciβntGzhotoc₄t₄lyticGnβgr₄α₄tionGoπG
q₄sβousG oluβnβUG2022SGXWSGYc 3
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213 –ynthβsisG₄nαGzhotoβlβctroc₄t₄lyticGkpplic₄tionsGoπG iyYVİnyVni₄tomitβGmompositβsUG2022SGXYSGY_b 0

212 olβctroc₄t₄lyticG}βαuctionGoπGxitrogβnGtoGkmmoni₄GinGsonicGviquiαsUG 4

211 –t₄−ilityG₄nαG}βmov₄lGoπGlβnzophβnonβT ypβGUVGpiltβrsGπromGW₄tβrGw₄tricβsG−yGkαv₄ncβαG
yxiα₄tionGzrocβssβsUUG2022SGYaSG 1

210 zrβp₄r₄tionSGch₄r₄ctβriz₄tionSG₄nαGrβmov₄lGoπGnitr₄tβGπromGw₄tβrGusingGv₄c₄ntG
zolyoxomβt₄l₄tβV iyGmompositβsUUG2022SGXTZW

209 zhotoc₄t₄lyticG}βmov₄lGoπGzh₄rm₄cβutic₄lsG−yGsmmo−iliz₄tionGoπG iyYGonGkctiv₄tβαGm₄r−onG−yG
vmâ��w–Vw–GwonitoringUG2022SGYZZSGX 1

208 –urπ₄cβGwicrolβnsβsGπorGwuchGworβGoππiciβntGzhotoαβgr₄α₄tionGinGW₄tβrG rβ₄tmβntUG2022SGYSG_[[T_]a 0

207 kG}βviβwGoπG it₄niumGnioxiαβGO iyPTl₄sβαGzhotoc₄t₄lystGπorGyilπiβlαTzroαucβαGW₄tβrG rβ₄tmβntUUG
2022SGXYSG 9

206 snπluβncβGoπGkuSGkgSG₄nαGmuGkα₄tomsGonGyptic₄lGzropβrtiβsGoπG iyYGOXXWPG–urπ₄cβdGzrβαictionsGπromG
} T nnp Gm₄lcul₄tionsUG2022SGXYSG[]Y

205 onh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπGkciαGlluβGαyβGusingGmα–V iyGn₄nocompositβUUG2022SGXYSG]a]c 6

204 vowTtβmpβr₄turβGαβpositionGoπGsβlπTclβ₄ningG₄n₄t₄sβG iyYGco₄tingsGonGpolymβrGgl₄zingGvi₄G
sβquβnti₄lGcontinuousG₄nαGpulsβαGzomVnUG2022SG[Z_SGXYbY]_ 0

203 n₄t₄TαrivβnGphotoc₄t₄lyticGαβgr₄α₄tionG₄ctivityGprβαictionGwithGq₄ussi₄nGprocβssUG2022SGX_XSGb[bTb]c

202 momprβhβnsivβGrβviβwGonG₄αv₄ncβαGrβus₄−ilityGoπGgTmxG−₄sβαGphotoc₄t₄lystsGπorGthβGrβmov₄lGoπG
org₄nicGpollut₄ntsUUG2022SGXZ[XcW 6

201
sntβgr₄tionGoπGmicro−i₄lGβlβctrochβmic₄lGsystβmsG₄nαGphotoc₄t₄lysisGπorGsust₄in₄−lβGtrβ₄tmβntGoπG
org₄nicGrβc₄lcitr₄ntGw₄stβw₄tβrsdGw₄inGmβch₄nismsSGrβcβntG₄αv₄ncβsSG₄nαGprβsβntGprospβctsUUG2022
SGX]ZcYZ

2

200 kGcritic₄lGrβviβwGoπGur₄niumGcont₄min₄tionGinGgrounαw₄tβrdG rβ₄tmβntG₄nαGsluαgβGαispos₄lUUG2022SGX]Zc[a 2

199 vβ₄αTπrββG−ismuthT−₄sβαGpβrovskitβsGcouplβαGwithGgâ��mZx[dGkGm₄chinβGlβ₄rningG−₄sβαGnovβlG
₄ppro₄chGπorGvisi−lβGlightGinαucβαGαβgr₄α₄tionGoπGpollut₄ntsUG2022SG]bbSGX]YcYX 0

198 kGrβviβwGonGthβGαβvβlopmβntGoπGβlβmβnt₄lG₄nαGcoαopβαG iyYGphotoc₄t₄lystsGπorGβnh₄ncβαGαyβG
αβgr₄α₄tionGunαβrGUVâ��visGirr₄αi₄tionUG2022SG[aSGXWYaYb 7

197 monstructionGoπGm₄gnβtic₄llyGsβp₄r₄−lβGαu₄lGİTschβmβGgTmZx[V˛–TpβYyZVliZ ₄yaGphotoc₄t₄lystGπorG
βππβctivβGαβgr₄α₄tionGoπGciproπlox₄cinGunαβrGvisi−lβGlightUG2022SG[[WSGXZ]b[W 0

196 kpplic₄tionGoπGzorousGw₄tβri₄lsGπorGmyYG}βutiliz₄tiondGkG}βviβwUG2022SGX]SG_Z 2
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195 }βcβntG₄αv₄ncβsSGinπluβncingGπ₄ctorsSG₄nαGπuturβGrβsβ₄rchGprospβctsGusingGphotoc₄t₄lyticGprocβssG
πorGproαucβαGw₄tβrGtrβ₄tmβntUUG2022SGb]SGa_cTabb 1

194 zhotoαβgr₄α₄tionGoπG₄cβtonβGv₄porG−yGc₄r−onGαotsGαβcor₄tβαG iyYGc₄t₄lystdGβππβctsGoπG
βxpβrimβnt₄lGconαitionsUG2021SGc[aSGWXYWX[ 0

193 x₄norβmβαi₄tiondG}olβGoπGxβwGqβnβr₄tionGx₄nom₄tβri₄lsGπorGthβGoππβctivβG}βmov₄lGoπG
zh₄rm₄cβutic₄lGmont₄min₄ntsGπromGW₄stβw₄tβrUG2022SG[XcT[Z_

192 montri−utionGoπGphotoc₄t₄lyticG₄nαGpβntonT−₄sβαGprocβssβsGinGn₄notwinGstructurβαG₄noαicG iyG
n₄notu−βGl₄yβrsGmoαiπiβαG−yGmβG₄nαGVUUG2022SG 0

191 –ust₄in₄−lβGβnginββringGoπGpl₄ntTsynthβsizβαG iyYGn₄noc₄t₄lystsdGαi₄gnosisSGpropβrtiβsG₄nαGthβirG
photoc₄t₄lyticGpβrπorm₄ncβGinGrβmovingGoπGwβthylβnβGlluβGαyβGπromGβππluβntUGkGrβviβwUG2022SGXWWZXY 1

190 oxpβrimβnt₄lG₄nαGmomput₄tion₄lG–tuαyGoπGİrG₄nαGmxmTnopβαGwnyGx₄noroαsGπorGzhotoc₄t₄lyticG
₄nαGknti−₄ctβri₄lGkctivityUUG2022SGaSGX[W[]TX[W]_ 3

189 knGovβrviβwGoπGhβtβrogβnβousGphotoc₄t₄lysisGπorGthβGαβgr₄α₄tionGoπGorg₄nicGcompounαsdGkGspβci₄lG
βmph₄sisGonGphotocorrosionG₄nαGrβus₄−ilityUG2022SGXWW[bW 1

188 ostim₄tionGoπGYS[TαichlorophβnolGphotoc₄t₄lyticGrβmov₄lGusingGαiππβrβntG₄rtiπici₄lGintβlligβncβG
₄ppro₄chβsUG2022SG 1

187 zorousGsilic₄Gm₄trixG₄sG₄nGβππiciβntGstr₄tβgyGtoG−oostβαGphotoc₄t₄lyticGpβrπorm₄ncβGoπG
tit₄ni₄Vc₄r−onGcompositβUG2022SGXY]SGXWcWYa 1

186 n₄t₄₂–hββt₂XUαocxUG2018SG

185 sm₄gβ₂XU spUG2018SG

184 sm₄gβ₂YU spUG2018SG

183 –ol₄rTlightGαrivβnGphotoαβgr₄α₄tionGoπG₄ntimicro−i₄lsSGthβirGtr₄nsπorm₄tionG−yTproαuctsG₄nαG
₄nti−ioticGrβsist₄ncβGαβtβrmin₄ntsGinGtrβ₄tβαGw₄stβw₄tβrUUG2022SGX]][[a 1

182 –orptivβGrβmov₄lGvβrsusGc₄t₄lyticGαβgr₄α₄tionGoπG₄quβousGl oÇdGkGcomprβhβnsivβGrβviβwGinGthβG
pβrspβctivβGoπGliπβTcyclβG₄ssβssmβntUG 1

181 W₄tβrG–₄πβtySG–βcuritySG₄nαG–ust₄in₄−ilityUG2022SGXTZ_ 0

180 wicrow₄vβTkssistβαG–ynthβsisGoπGxV iyGx₄nop₄rticlβsGπorGzhotoc₄t₄lysisGunαβrGniππβrβntGsrr₄αi₄tionG
–pβctr₄UUG2022SGXYSG 1

179 liopolymβrTsupportβαG iyYG₄sG₄Gsust₄in₄−lβGphotoc₄t₄lystGπorGw₄stβw₄tβrGtrβ₄tmβntdG₄GrβviβwUGX 1

178 qrββnGsynthβsisG₄nαGch₄r₄ctβriz₄tionGoπGcoppβrG₄nαGnickβlGhy−riαGn₄nom₄tβri₄lsdGsnvβstig₄tionGoπG
thβirG−iologic₄lG₄nαGphotoc₄t₄lyticGpotβnti₄lGπorGthβGrβmov₄lGoπGorg₄nicGcryst₄lGviolβtGαyβUG2022SGXWX[b_ 0
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177 zhotoT₄ctivβGc₄t₄lystsGinG−uilαingG₄nαGconstructionGm₄tβri₄lsGπorG₄irGpollutionGtrβ₄tmβntdGkG
−i−liomβtricG₄n₄lysisUG2022SG 0

176 monstructβαGwβtl₄nαsG₄ppliβαGonGαomβsticGw₄stβw₄tβrGπorGαβcβtr₄lizβαGsystβmsdGconcβptsSG
procβssβsSGmoα₄litiβsSGcom−in₄tionsG₄nαGβnh₄ncβmβntseG₄GrβviβwUGX 0

175 }βcβntGprogrβssGoπGkgV iyYGphotoc₄t₄lystGπorGw₄stβw₄tβrGtrβ₄tmβntdGnopingSGcoTαopingSG₄nαG
grββnGm₄tβri₄lsGπunction₄liz₄tionUG2022SGYaSGXWX]WW 2

174 –onoTsynthβsisGoπGcβllulosβT iyYGn₄nocompositβG₄αsor−βntGπorGπ₄stGclβ₄ningGoπG₄nionicGαyβsG
cont₄iningGw₄stβw₄tβrUG2022SG[aSGXWYacc 0

173 kGsol₄rTαrivβnGmzmGphotorβ₄ctorGπorGαβcompositionGoπGβmβrgingGcont₄min₄ntsGinGw₄stβw₄tβrdG
woαβlingG₄nαGoptimiz₄tionUG2022SGXbYSG]bWT]cX 0

172 monstructingG−βnzβnβGringGmoαiπiβαGgr₄phiticGc₄r−onGnitriαβGwithGn₄rrowβαG−₄nαg₄pG₄nαGβnh₄ncβαG
molβcul₄rGoxygβnG₄ctiv₄tionGπorGβππiciβntGphotoc₄t₄lyticGαβgr₄α₄tionGoπGoxytβtr₄cyclinβUG2022SGYc[SGXYXXaW 0

171
zhotoc₄t₄lyticGαβgr₄α₄tionGoπGpβrsistβntGorg₄nicGpollut₄ntsG−yGmoTmlG−onαGrβinπorcβαG
moklTvnrVliymlGphotoc₄t₄lystdGmβch₄nismG₄nαG₄pplic₄tionGprospβctGβv₄lu₄tionUUGWater ResearchSG
2022SGYXcSGXXb]]b

12.5 2

170 zhotoc₄t₄lyticGrβmov₄lGoπGph₄rm₄cβutic₄lGw₄tβrGpollut₄ntsG−yG iyGTGm₄r−onGαotsGn₄nocompositβsdGkG
rβviβwUUG2022SGZWXSGXZ[aZX 2

169 zhotoc₄t₄lyticG–ilic₄â��}βsinGmo₄tingGπorGonvironmβnt₄lGzrotβctionGoπGz₄pβrG₄sG₄Gzl₄sticG–u−stitutβUG

168 –ust₄in₄−lβG₄nαGβππiciβntGrβαuctionGoπGpollut₄ntsG−yGimmo−ilizβαGzoqTzVkgVkgyVkgzyV iyG
photoc₄t₄lystGπorGpuriπic₄tionGoπGs₄linβGw₄stβw₄tβrUUG2022SGXacSGXXZaZX

167 –ol₄rGrβcl₄m₄tionGoπGgrounαw₄tβrG₄nαG₄groTw₄stβw₄tβrGpollutβαGwithGpβsticiαβGrβsiαuβsGusingG
−in₄ryGsβmiconαuctorsG₄nαGpβrsulπ₄tβsGπorGthβirGrβusβGinGcropGirrig₄tionUG2022SGY_aTYcZ 0

166 –ynβrgisticGoππβctsGoπGm₄lciumGzβroxiαβG₄nαGpβZy[jlmGmompositβsGonGkV–G}βmov₄lSGzhosphorusG
₄nαGmhromiumG}βlβ₄sβGinG–βαimβntsUG2022SGX[SGX_Y_

165 }₄piαlyGrβgβnβr₄tβαGmxmV iyYVwnyYGporousGmicrosphβrβsGπorGhighTβππiciβntGαyβGrβmov₄lUG2022SG
YcYSGXXc_[[ 0

164 –urπ₄cβTmoαiπiβαGn₄nom₄tβri₄lsT−₄sβαGc₄t₄lyticGm₄tβri₄lsGπorGw₄tβrGpuriπic₄tionSGhyαroc₄r−onG
proαuctionSG₄nαGpollut₄ntGrβmβαi₄tionUG2022SGXWZTXZW

163 omβrgingGmont₄min₄ntsGinGW₄stβw₄tβrG₄nαGkssoci₄tβαG rβ₄tmβntG βchnologiβsUG2022SGYZXTY_X 0

162 smprovβmβntGoπGthβGzhotoc₄t₄lyticGkctivityGoπGkuV iyYGx₄nocompositβsG−yGzriorG rβ₄tmβntGoπG
 iyYGwithGwicropl₄sm₄GinG₄nGxrZG₄nαGrYyYG–olutionUG2022SG]SGYaaTYb_

161 molorGrβmov₄lGπromGsβconα₄ryGtrβ₄tβαGpulpGM₄mpeGp₄pβrGinαustryGβππluβntGusingGw₄stβGαrivβnG
pβâ�� iyYGcompositβUG2022SGXZ]X[Z 1

160 ssoproturonunG˜°lβriGyksiα₄syonGzrosβslβriGOUVVrYyYSGpβRYSGx kPGilβGkr˜–t˜–m˜–UG2022SGY[SG]_ZT]aW
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159 }βcβntG}βviβwGoπG it₄ni₄Tml₄yTl₄sβαGmompositβsGomβrgingG₄sGkαv₄ncβαGkαsor−βntsG₄nαG
zhotoc₄t₄lystsGπorGnβgr₄α₄tionGoπGnyβsGovβrGthβGv₄stGnβc₄αβUG2022SGYWYYSGXTX] 1

158
–ynthβsisSGch₄r₄ctβriz₄tionSG₄nαGpβrπorm₄ncβGβv₄lu₄tionGoπGUVGlightTαrivβnGmoT iyYj–iyYG−₄sβαG
photoc₄t₄lyticGn₄nohy−riαGpolysulπonβGmβm−r₄nβGπorGβππβctivβGtrβ₄tmβntGoπGpβtrolβumGrβπinβryG
w₄stβw₄tβrUG2022SGXYX]a_

2

157 kαsorptionGoπG₄ciαGπuchsinβGαyβGπromGw₄stβw₄tβrG−yGwgTπβrritβGp₄rticlβsUG2022SGZXaSGXX][Ya 1

156 onh₄ncβαGphotoαβgr₄α₄tionGoπG₄cβt₄minophβnGovβrG–rj iyYVUiyT__TxrYGhβtβrostructurβsGunαβrG
sol₄rGlightGirr₄αi₄tionUG2022SG[[_SGXZaYYc 0

155 nβπβctGonginββrβαGOorZRVxαZRPGmoTnopβαG ioYGzhoto₄noαβsGπorGonh₄ncβαGzhotoTolβctrochβmic₄lG
₄nαGzhotovolt₄icGkpplic₄tionsUG

154 wultiTπunction₄lGmβt₄lTorg₄nicGπr₄mβworksGπorGαβtβctionG₄nαGrβmov₄lGoπGw₄tβrGpollutionsUG 3

153 lismuthGπβrritβGOlipβyZPGpβrovskitβT−₄sβαG₄αv₄ncβαGn₄nom₄tβri₄lsGwithGst₄tβToπTthβT₄rtG
photoc₄t₄lyticGpβrπorm₄ncβGinGw₄tβrGclβ₄nupUG 1

152 w₄nipul₄tionGoπGthβG iZRV i[RGr₄tioGinGmolorβαG it₄niumGnioxiαβG₄nαGitsGrolβGinGzhotoc₄t₄lyticG
nβgr₄α₄tionGoπGonvironmβnt₄lGzollut₄ntsUG2022SGXWYX[_

151 ry−riαGpolymβrT−₄sβαGphotoc₄t₄lyticGm₄tβri₄lsGπorGthβGrβmov₄lGoπGsβlβctβαGβnαocrinβGαisruptingG
chβmic₄lsGOonmsPGπromG₄quβousGmβαi₄dGkGrβviβwUG2022SGXXc_ZY 1

150 ynβTpotGhyαrothβrm₄lGπ₄−ric₄tionGoπGYnVYnGliysyZVliylrGİTschβmβGhβtβrostructurβGwithG
βnh₄ncβαGphotoc₄t₄lyticG₄ctivityUG2022SG 1

149 p₄cilβGmβt₄lGorg₄nicGπr₄mβworkGcompositβsG₄sGphotoc₄t₄lystsGπorGlonβVsimult₄nβousG
photoαβgr₄α₄tionGoπGn₄proxβnSGi−uproπβnG₄nαGmβthylGor₄ngβUG2022SGYaSGXWYa]X 0

148 ZnGprintβαGn₄noπiltr₄tionGmβm−r₄nβGtβchnologyGπorGw₄stβGw₄tβrGαistill₄tionUG2022SG[cSGXWYc]b 3

147  it₄niumGnioxiαβT–upportβαGsronG–pβciβsGwithGoππiciβntlyGzhotoc₄t₄lyticGzβrπorm₄ncβUG

146 zβrπorm₄ncβGβv₄lu₄tionGoπGintβgr₄lGprocβssGπorGtrβ₄tmβntGoπGoilπiβlαGw₄stβw₄tβrUG2022SG

145  iyYGzhotoc₄t₄lystsGπorGnβgr₄α₄tionGoπGwicropollut₄ntsGinGW₄tβrUG2022SG]cZT_XX

144 voc₄lGnipolβGonh₄ncβmβntGoπG–p₄cβTmh₄rgβGziβzophototronicGm₄t₄lystsGoπGmorβT–hβllG
zolytβtr₄πluoroβthylβnβj iyYGx₄nosphβrβsUG2022SGXWa_Xc 1

143 onh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπG}β₄ctivβG}βαGXYWGαyβGunαβrGsol₄rGlightGusingG
lizy[jgTmZx[Gn₄nocompositβGphotoc₄t₄lystUG

142 }βproαuctivβG₄nαGαβvβlopmβnt₄lGtoxicityGscrββningGtβstGoπGnβwG iyYGq– GinG–pr₄guβTn₄wlβyGr₄tsUG
2022SGZaSGβYWYYWXb

(2022-2022)

41



141 mritic₄lG₄n₄lysisGoπGthβGpβrπorm₄ncβGoπGpilotG₄nαGinαustri₄lGsc₄lβGtβchnologiβsGπorGsβw₄gβGrβusβUG
2022SGXWSGXWbXcb 0

140 v₄yβrβαGwoly−αβnumGOwβt₄Pphosph₄tβGπorGzhotorβαuctionGoπGrβx₄v₄lβntGmhromiumG₄nαG
nβgr₄α₄tionGoπGwβthylβnβGlluβGunαβrG–unlightG}₄αi₄ncβUG 0

139 zroαuctionGoπGhy−riαG iyYV˛†TmnGphotoc₄t₄lystsG−yGsupβrcritic₄lG₄ntisolvβntGmicroniz₄tionGπorGUVG
lightTαrivβnGαβgr₄α₄tionGoπG₄zoGαyβsUG2022SGXW]_c] 1

138 loostingGzhotoc₄t₄lyticGnβgr₄α₄tionGoπGYS[S_T richlorophβnolG−yGwxβnβGnβrivβαGm₄r−onTpluorinβG
moTnopβαG ioYUG

137 wβsoporousGsilic₄G₄sG₄Gm₄trixGπorGphotoc₄t₄lyticGtit₄niumGαioxiαβGn₄nop₄rticlβsdGlipiαGmβm−r₄nβG
intβr₄ctionsUG 1

136 oxplor₄tionGoπGlongG₄πtβrglowGluminβscβntGm₄tβri₄lsGcompositβαGwithGgr₄phitizβαGc₄r−onGnitriαβG
πorGphotoc₄t₄lyticGαβgr₄α₄tionGoπG−₄sicGπuchsinUG 1

135 zhotoc₄t₄lyticG₄nαG₄αsorptivβGpβrπorm₄ncβGoπGpolyvinylG₄lcoholVchitos₄nV iyYGcompositβGπorG
₄nti−ioticsGrβmov₄ldGsinglβTG₄nαGmultiTpollut₄ntGconαitionsUG

134  hβGinπluβncβGoπGhβtβrostructurβαG iyYVİnyGn₄nom₄tβri₄lsGπorGthβGrβmov₄lGoπG₄zoGαyβGpollut₄ntUG
2022SGXZ_X_X 0

133 ov₄lu₄tingGthβGphotoc₄t₄lyticG₄ctivityGoπGX[U_ iyYâ��ax₄Yyâ��YZlYyZT]]U[–iyYGOmolUTLPGgl₄ssG−₄sβαG
porousGc₄t₄lystsG₄πtβrGsβlβctivβGl₄sβrGsintβringG₄nαGconvβntion₄lGsh₄pingUG2022SG

132 snvβstig₄tionGoπGphotoc₄t₄lyticG₄ctivityGOunαβrGvisi−lβGlightPGoπGultr₄thinGmİ –GπilmsGproαucβαGinG
αiππβrβntGthicknβssβsG−yGzvnGmβthoαUG

131 kG}βviβwGonG}βcβntGnβvβlopmβntsGinG–tructur₄lGwoαiπic₄tionGoπG iyYGporGpooαGz₄ck₄gingG
kpplic₄tionsUG2022SGXWWZ_c 1

130 kGcritic₄lGrβviβwGonGthβGβxistingGw₄stβw₄tβrGtrβ₄tmβntGmβthoαsGinGthβGmyVsnTXcGβr₄dGWh₄tGisGthβG
potβnti₄lGoπG₄αv₄ncβαGoxiα₄tionGprocβssβsGinGcom−₄ttingGvir₄lGβspβci₄llyG–k}–TmoVTYiUG2022SG[cSGXWZWaa 0

129 zβroxymonosulπ₄tβGβnh₄ncβαGphotoαβgr₄α₄tionGoπGsulπ₄mβthox₄zolβGwithG iyYjmumoYy[G
c₄t₄lystsGunαβrGsimul₄tβαGsol₄rGlightUG2022SGXWSGXWb[Zb 0

128 –ol₄rTlightTαrivβnGtβrn₄ryGwgyV iyYVgTmZx[GhβtβrojunctionGphotoc₄t₄lystGwithGsurπ₄cβGαβπβctsGπorG
αinitro−βnzβnβGpollut₄ntGrβαuctionUG2022SGZWaSGXZ]cZc 0

127 vig₄nαTmβαi₄tβαG−₄nαGstructurβGβnginββringG₄nαGphysiochβmic₄lGpropβrtiβsGoπGUiyT__GOİrPG
mβt₄lTorg₄nicGπr₄mβworksGOwypsPGπorGsol₄rTαrivβnGαβgr₄α₄tionGoπGαyβGmolβculβsUG2022SG_]ZSGXYcccY 0

126 kpplic₄tionGoπGliYyZV iyYGhβtβrostructurβsGonGglycβrolGphotoc₄t₄lyticGoxiα₄tionGtoGchβmic₄lsUG
2022SGbSGXWa_TXWbZ 2

125 }βcβntG₄αv₄ncβsGinG−iorβmβαi₄tionGoπGhβ₄vyGmβt₄lsG₄nαGpβrsistβntGorg₄nicGpollut₄ntsdGkGrβviβwUG
2022SGb]WSGX]ac_X 5

124
–ynthβsisGoπGtit₄niumGαioxiαβVrβαucβαGgr₄phβnβGoxiαβGn₄nocompositβG−yGultr₄sounαT₄ssistβαG
mβch₄nic₄lGmixingGmβthoαGπorGπ₄−ric₄tingGphoto₄noαβGtoGupgr₄αβGthβGpβrπorm₄ncβG₄nαGst₄−ilityGoπG
αyβTsβnsitizβαGsol₄rGcβllUG2022SGX]_SGXXYWWW

0
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123 snsightGintoGİnyVc₄r−onGhy−riαGm₄tβri₄lsGπorGphotoc₄t₄lyticGrβαuctionGoπGmyYdGknGinTαβpthGrβviβwUG
2022SG_]SGXWYYW] 1

122 }βmov₄lGoπGtβtr₄cyclinβG₄nti−ioticsG−yG₄αsorptionG₄nαGphotoc₄t₄lyticTαβgr₄α₄tionGprocβssβsGinG
₄quβousGsolutionsGusingGmβt₄lGorg₄nicGπr₄mβworksGOwypsPdGkGsystβm₄ticGrβviβwUG2022SGX[]SGXWcc]c 1

121 –tructur₄lGstuαiβsG₄nαGphotoc₄t₄lyticGαβgr₄α₄tionGoπG−rilli₄ntGgrββnG−yGαoαβcyl₄minβGc₄ppβαGtinG
sulphiαβGn₄nocryst₄lsUG2022SGX_SGXWWZYb 1

120 Visi−lβTlightTβnh₄ncβαThyαrophilicityGpromotβαG₄αsorptionTphotoαβgr₄α₄tionGoπGphβn₄nthrβnβG
withGcorβTshβllGpβZy[j–iyYjxT iyYGlo₄αβαGonGgr₄phβnβGoxiαβUG2022SG_W]SGX][_aY 1

119 zhotoc₄t₄lyticG₄ctivityGoπGgr₄phβnβGoxiαβT iyYGn₄nocompositβGonGαichlorvosG₄nαGm₄l₄thionG₄nαG
₄ssβssmβntGoπGtoxicityGch₄ngβsGαuβGtoGphotoαβgr₄α₄tionUG2022SGZWbSGXZ_[WY 1

118 wixβαGmβt₄lGoxiαβGn₄nocompositβsGπorGβnvironmβnt₄lGrβmβαi₄tionUG2022SG[Y]T[aa 0

117 kαsorptivβG₄nαGzhotoc₄t₄lyticGzropβrtiβsGoπGwoly−αβnumTwoαiπiβαG it₄niumGnioxiαβUG2022SG]bSGaX]TaYY 0

116 kG}βviβwGonGthβGzrogrβssG₄nαGputurβGoπG iyYVqr₄phβnβGzhotoc₄t₄lystsUG2022SGX]SG_Y[b 0

115 –ynβrgisticGmorrβl₄tionGinGthβGmolloiα₄lGzropβrtiβsGoπG iyYGx₄nop₄rticlβsG₄nαGstsGsmp₄ctGonGthβG
zhotoc₄t₄lyticGkctivityUG2022SGXWSGXY] 1

114 zhotoc₄t₄lyticGnβgr₄α₄tionGoπGw₄gβnt₄GoππluβntGUsingGw₄gnβtitβGnopβαG iyYGinG–ol₄rGz₄r₄−olicG
 roughGmoncβntr₄torUG2022SGXYSGcb_ 1

113 nβvβlopmβntGoπG₄G iyYV–βpiolitβGzhotoc₄t₄lystGπorGthβGnβgr₄α₄tionGoπG₄GzβrsistβntGyrg₄nicG
zollut₄ntGinGkquβousG–olutionUG2022SGXYSGZZXZ 0

112 wulti−₄nαGzhotoαβtβctionGUsingG iyYG hinGpilmGnβpositβαGonG–iG–u−str₄tβGUsingGoT−β₄mG
ov₄por₄tionG βchniquβUG2023SGXZXTX[W 0

111 zhoto₄ctivβGm₄t₄lystsGπorG rβ₄tmβntGoπGkirGzollut₄ntsdGkG}βviβwGthroughGli−liomβtricGkn₄lysisUG 0

110 lioTsnspirβαGmVxV iyYGry−riαGmompositβGrβtβrostructurβdGonh₄ncβαGzhotoc₄t₄lyticGkctivityGunαβrG
Visi−lβGvightUG2022SGYWYYSGXTc 0

109 onginββringGoπGİnyVgr₄phβnβGn₄nocompositβGπorGβnh₄ncingGvisi−lβGphotoc₄t₄lyticG₄−ilityUG 0

108  hβGαβvβlopmβntGoπG−₄l₄ncβαGhβtβrojunctionGphotoc₄t₄lystsUG2022SGXWXWbY 0

107
–ulπ₄tβGr₄αic₄lT−₄sβαG₄αv₄ncβαGoxiα₄tionGprocβssGO–}TkyzPGonGtit₄ni₄GsupportβαGmβsoporousG
αβnαriticGsilic₄GO iyYVwn–PGπorGthβGαβgr₄α₄tionGoπGc₄r−₄m₄zβpinβG₄nαGothβrGw₄tβrGpollut₄ntsUG2022SG
_]]SGXZWYa_

0

106 nβπβctGp₄ssiv₄tionGinGOorZRVxαZRPGcoαopβαG iyYGphoto₄noαβG₄nαGitsG₄pplic₄tionGtow₄rαsGβnh₄ncβαG
sol₄rGβnβrgyGconvβrsionGαβvicβsUG 0
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105 kαv₄ncβαGphotoc₄t₄lyticGpβrπorm₄ncβGoπGzVzTmoαiπiβαGliylrGm₄tβri₄lsGπorGthβGrβmov₄lGoπGYS[TnmzG
₄nαGmβch₄nismGinsightUG 0

104 p₄−ric₄tionG₄nαGch₄r₄ctβriz₄tionGoπG iyYVmu–Gn₄nocompositβsGOmuGgGWUY]SGWU]WSG₄nαGWUa]´ wPGutilizβαG
πorGthβ´ photoc₄t₄lyticGαβgr₄α₄tionGoπGcryst₄lGviolβtGαyβUG 0

103 zrβp₄r₄tionG₄nαGzhotoc₄t₄lyticGkctivitiβsGoπG iyYTl₄sβαGmompositβGm₄t₄lystsUG2022SGXYSGXY_Z 1

102  un₄−lβGlro₄α−₄nαGxs}GzvGomissionsGwithGOxαZRVorZRPGmoαopβαG iyYGvi₄G–ynβrgβticGonβrgyG
 r₄nsπβrUG 0

101 wβt₄lTyrg₄nicGpr₄mβworksG₄nαGolβctrospinningdGkGr₄ppyGw₄rri₄gβGπorGW₄stβw₄tβrG rβ₄tmβntUGYYWaaYZ 3

100 monstructionGoπGthβGzhotoc₄t₄lyticGpilmGoπGthβG}βcycl₄−lβG ₄yxVxickβlGpo₄mGwithGyhmicGtunctionG
πorGoππiciβntGW₄stβw₄tβrG rβ₄tmβntUG2022SGXYSGXX_W 0

99 –ynthβsisG₄nαGmh₄r₄ctβriz₄tionGoπGzolyOYTVinylpyriαinβPG₄nαGzolyO[TVinylpyriαinβPGwithGwβt₄lGyxiαβG
O iyYSGİnyPGpilmsGπorGthβGzhotoc₄t₄lyticGnβgr₄α₄tionGoπGwβthylGyr₄ngβG₄nαGlβnzoicGkciαUG2022SGX[SG[___ 0

98 xovβlGrβtβrostructurβsGoπGxo−lβGzl₄smonicGwβt₄lsVq₄T–u−stitutβαGryαrot₄lcitβGπorG–ol₄rGvightG
nrivβnGzhotoc₄t₄lysisGtow₄rαGW₄tβrGzuriπic₄tionUG2022SGXYSGXZ]X 0

97 onginββrβαGwo–YGx₄nostructurβsGπorGsmprovβαGzhotoc₄t₄lyticGkpplic₄tionsGinGW₄tβrG rβ₄tmβntUG
2022SGXWWY_[ 0

96 rβtβrojunctionGphotoc₄t₄lystsGπorGthβGrβmov₄lGoπGnitrophβnoldGkGsystβm₄ticGrβviβwUG2023SGZXWSGXZ_b]Z 0

95 W₄stβw₄tβrGtrβ₄tmβntGwithGn₄nom₄tβri₄lsGπorGthβGπuturβdGkGst₄tβToπTthβT₄rtGrβviβwUG2023SGYX_SGXX[_]Y 1

94 monstructionGoπG−iom₄ssGαβrivβαGc₄r−onGqu₄ntumGαotsGmoαiπiβαG iyYGphotoc₄t₄lystsGwithGsupβriorG
photoc₄t₄lyticG₄ctivityGπorGmβthylβnβG−luβGαβgr₄α₄tionUG2023SGcZYSGX_a_Ya 0

93 Ultr₄lowGpβGαopingGinαucβαGhighGphotoc₄t₄lyticG₄ctivityGtow₄rαGciproπlox₄cinGαβgr₄α₄tionG₄nαGmyYG
rβαuctionUG2023SGXYaZSGXZ[Z[[ 1

92 }βmov₄lGoπGtβtr₄cyclinβGπromGw₄stβw₄tβrGusingGgTmZx[G−₄sβαGphotoc₄t₄lystsdGkGrβviβwUG2023SGYX_SGXX[__W 2

91 loostingGphotoc₄t₄lyticG₄ctivityGoπGmTpT iyYGn₄noshββtsGαβrivβαGπromGinTsituGpyrolysisGoπGwÇβnβUG
2023SG_XXSGX]]_ZW 0

90 kGp₄nchrom₄ticGgr₄phitβTαβrivβαTc₄r−onTαotG iyYGphotoc₄t₄lystdGlro₄αGvisi−lβGlightG₄−sorptionGvi₄G
lig₄nαTtoTmβt₄lGch₄rgβGtr₄nsπβrUG2023SG_XXSGX]]_Z_ 0

89
Visi−lβGlightG₄ctivβGlismuthGπβrritβGβm−βααβαG iyYGn₄nocompositβGstructurβsGπorGαyβG
minβr₄liz₄tionG−yGphotoc₄t₄lysisGTkGstr₄tβgyGtoGh₄rnβssGsol₄rGβnβrgyGπorGrβmβαi₄tionGoπGw₄tβrG
cont₄min₄tβαGwithGmixturβGoπGαyβsUG2022SGXWY[cY

0

88 nβsignGoπGxovβlGwOwnxiPVYy_GxzsGvi₄Gcom−utionGsynthβsisGπorGzhotoc₄t₄lyticGzβrπorm₄ncβGonG
αu₄lGαyβG₄nαGαop₄minβG−iosβnsingUG2022SGXaWYZX 0
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87 wicroβmulsionGstr₄tβgyGπorGprβp₄r₄tionGoπG iyYâ��kgVpolyOmβthylGmβth₄cryl₄tβPGn₄nocompositβG₄nαG
itsGphotoαβgr₄α₄tionG₄pplic₄tionUG 0

86 –onoTG₄nαGmβch₄nochβmic₄lGαopingGoπGtinGαioxiαβGwithGsilvβrG₄nαGitsGphysicochβmic₄lG
ch₄r₄ctβristicsG₄nαGphotoc₄t₄lyticGpropβrtiβsUG 0

85 zrβp₄r₄tionG₄nαGphotoc₄t₄lyticGpropβrtyGoπGβxπoli₄tβαGpolyOphβnylβnβthi₄zoloı]S[Tα]thi₄zolβPG
copolymβrsUG 0

84 UVGphotoαβgr₄α₄tionGoπGtβxtilβGαyβsGusingG iyYâ��İnyGsupportβαGonG−₄n₄n₄GpββlG₄ctiv₄tβαGc₄r−onUG 0

83 –urπ₄cβGwoαiπic₄tionGoπGkgTmαyGwithGzoly₄nilinβGπorGthβG rβ₄tmβntGoπG
ZiSZiS]iS]iTtβtr₄−romophβnolsulπonphth₄lβinGOlzlPGunαβrGUVTVisi−lβGvightGsrr₄αi₄tionUG2022SGβXX_Wb 0

82 kssβssmβntGoπGnβwGimmo−ilizβαGphotoc₄t₄lystsG−₄sβαGonG}osβGlβng₄lGπorGw₄tβrG₄nαGw₄stβw₄tβrG
αisinπβctionUG2022SG 1

81 }βmov₄lG₄nαG}βcovβryGoπGkquβousGUr₄niumGUsingGzhotoc₄t₄lyticG}βαuctionGwβthoαdGzβrπorm₄ncβG
₄nαGsmplic₄tionUG2022SGXYY_aW 0

80 kαv₄ncβαGn₄nom₄tβri₄lsGπorGhighlyGβππiciβntGmyYGphotorβαuctionG₄nαGphotoc₄t₄lyticGhyαrogβnG
βvolutionUG 0

79 olβctrospunGliTαβcor₄tβαGlix iyyzV iyYGπlβxi−lβGc₄r−onGn₄noπi−βrsG₄nαGthβirG₄pplic₄tionsGonG
αβgr₄α₄tingGoπGorg₄nicGpollut₄ntsGunαβrGsol₄rGr₄αi₄tionUG2022SG 8

78 zrβp₄r₄tionGoπGv₄TαopβαGliYWy_GwithGrichGoxygβnGv₄c₄nciβsG₄nαGβnh₄ncβαGphotoc₄t₄lyticG
pβrπorm₄ncβGπorGrβmov₄lGoπG}hoα₄minβGlUG2022SGXXWYZc 0

77 kGcomprβhβnsivβG₄ppr₄is₄lGonGst₄tusG₄nαGm₄n₄gβmβntGoπGrβmβαi₄tionGoπGnlzsG−yG iyYG
−₄sβαTphotoc₄t₄lystsdGsnsightsGoπGtβchnologySGpβrπorm₄ncβG₄nαGβnβrgyGβππiciβncyUG2023SGZYbSGXXaWXX 0

76 onh₄ncβαGUVGlightTαrivβnGphotoc₄t₄lyticGαβgr₄α₄tionGoπGmβthylGor₄ngβGusingG
woyZVWyZTπluorin₄tβαG iyYGn₄nocompositβsUG2023SGXcSGXWWa_b 0

75  woTαimβntion₄lGphotoTthβrmoTpolimβris₄tionGoπGwwkGwithGmrZRGαopβαGn₄nohβ₄tβrsUG2023SGX_WSGXXYXXc 0

74 –imult₄nβousGtuningGoπGp₄rticlβGsizβG₄nαGph₄sβGcompositionGoπG iyYTGn₄nop₄rticlβsG−yG₄GsimplβG
liquiαGimmisci−ilityGstr₄tβgyUG2023SGX[]SGXT_ 0

73 }βcβntG₄αv₄ncβsGinGrβsponsivβGmβm−r₄nβGπunction₄liz₄tionG₄ppro₄chβsG₄nαG₄pplic₄tionsUGXTZ] 0

72 snsightsGintoGzhotoc₄t₄lyticGnβgr₄α₄tionGz₄thw₄ysG₄nαGwβch₄nismGoπG βtr₄cyclinβG−yG₄nGoππiciβntG
İT–chβmβGxipβTvnrVm pTXGrβtβrojunctionUG2022SGXYSG[XXX 0

71 ryαr₄zinβTsnαucβαG–ynthβsisGoπGmα–Gx₄noringsGπorGthβGkpplic₄tionGinGzhotoαβgr₄α₄tionUG 0

70 zhoto₄ctivβGc₄t₄lystsGπorGtrβ₄tmβntGoπG₄irGpollut₄ntsdG₄G−i−liomβtricG₄n₄lysisUG 0
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69 –ust₄in₄−lβGUsβGoπGx₄noTkssistβαG}βmβαi₄tionGπorGwitig₄tionGoπGrβ₄vyGwβt₄lsG₄nαGwinβG–pillsUG2022
SGX[SGZcaY 0

68 zrβp₄r₄tionGoπG}uV iyYGn₄nocompositβG₄nαGstuαyGoπG₄mmoni₄GnitrogβnGphotoc₄t₄lyticGoxiα₄tivβG
αβgr₄α₄tionGmβch₄nismUG2022SGYZZSG 0

67 –ynβrgβticGphotoαβgr₄α₄tionGvi₄Ginorg₄nicâ��org₄nicGhy−riαiz₄tionGstr₄tβgiβsdG₄GrβviβwGonG
prβp₄r₄tionsG₄nαG₄pplic₄tionsGoπGn₄nop₄rticlβThy−riαizβαGpoly₄nilinβGphotoc₄t₄lystsUG2023SGZWSG 0

66 mo₄lT−₄sβαGgr₄phβnβG₄sG₄GpromotβrGoπG iyYGc₄t₄lyticG₄ctivityGπorGthβGphotoc₄t₄lyticGαβgr₄α₄tionGoπG
org₄nicGαyβsUG2022SGZaSGXXaYTXXbW 0

65 l₄ctβri₄lGx₄notβchnologydG hβGsntβrsβctionGsmp₄ctGoπGl₄ctβriologyG₄nαGx₄notβchnologyGonGthβG
W₄stβw₄tβrG rβ₄tmβntG–βctorUG2022SGXWcYXY 0

64 }βmov₄lGoπGzβrπluorooct₄noicGkciαG−yGwWmx TwoαiπiβαGm₄r−onTnopβαG it₄niumGnioxiαβGinG₄G
zβroxymonosulπ₄tβV–imul₄tβαG–unlightG–ystβmUG2022SGX]_Y]X 0

63  woTαimβnsion₄lGq₄Y–ZVgTmZx[GhβtβrojunctionGcompositβsGwithGhighlyGβnh₄ncβαGphotoc₄t₄lyticG
₄ctivityG₄nαGst₄−ilityUG2023SG_SG 0

62 snGsituGtr₄nsπorm₄tionGoπG iyYGhiβr₄rchic₄lGn₄nostructurβsGtow₄rαGβππiciβntGphotoβlβctrochβmic₄lG
w₄tβrGsplittingUG2022SG 0

61 snvβstig₄tionGoπGphotoc₄t₄lyticG₄ctivityGOunαβrGvisi−lβGlightPGoπGultr₄thinGmİ –GπilmsGproαucβαGinG
αiππβrβntGthicknβssβsG−yGzvnGmβthoαUG2023SG]]SG 0

60 v₄nth₄niαβGlo₄αβαGαop₄minβGmoαiπiβαGspinβlGn₄noπβrritβsdGxovβlGphotoc₄t₄lystGwithGβnh₄ncβαG
c₄t₄lyticG₄ctivityUG 0

59 onh₄ncβαGphotoc₄t₄lyticG₄nαGphotoβlβctrochβmic₄lGinvβstig₄tionGoπGmβG₄nαGouGmoαiπiβαGtit₄niumG
n₄notu−βG₄rr₄ysGtow₄rαsGαyβGrβmov₄lUGXTYW 0

58 mhitos₄nTl₄sβαGzolymβrGx₄nocompositβsGπorGonvironmβnt₄lG}βmβαi₄tionGoπGwβrcuryGzollutionUG
2023SGX]SG[bY 0

57 sntβr₄ctionGoπGorg₄nicGpollut₄ntsGwithG iyYdG₄GαβnsityGπunction₄lGthβoryGstuαyGoπGc₄r−oxylicG₄ciαsGonG
thβG₄n₄t₄sβGOXWXPGsurπ₄cβUG 0

56 nβgr₄α₄tionGoπGmicropollut₄ntsG−yGmβt₄lGorg₄nicGπr₄mβworkGcompositβT−₄sβαGc₄t₄lystsdGkGrβviβwUG
2023SGYcSGXWYccb 1

55 rβx₄gon₄lT−oroc₄r−onitriαβGOhTlmxPG−₄sβαGhβtβrostructurβGphotoc₄t₄lystGπorGβnβrgyG₄nαG
βnvironmβnt₄lG₄pplic₄tionsdGkGrβviβwUG2023SGZXZSGXZa_XW 0

54 qr₄phitβTαβcor₄tβαG iyYGn₄notu−βsGπorGβnh₄ncβαGphotoc₄t₄lyticGrYGβvolutionUG2022SG 0

53  it₄niumGnioxiαβG₄sGthβGwostGUsβαGzhotoc₄t₄lystGπorGW₄tβrGzuriπic₄tiondGknGyvβrviβwUG2023SGXZSGY_ 2

52 w₄gnβtic₄llyGrβtriβv₄−lβGgr₄phiticGc₄r−onGnitriαβT−₄sβαGn₄nocompositβsUG2023SGZW]TZ]b 0
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51 sntβrn₄lGolβctricTpiβlαTnrivβnGmoklTvnrGmouplβαGxT}ichGm₄r−onGxitriαβGoπGmZx]GπorGsmprovβαG
zhotoc₄t₄lyticGzβrπorm₄ncβUG 0

50 morβâ��shβllGαβπβctivβG iyYGn₄nop₄rticlβsG−yGπβmtosβconαGl₄sβrGirr₄αi₄tionGwithGβnh₄ncβαG
photoc₄t₄lyticGpβrπorm₄ncβUG 0

49
ov₄lu₄tionGoπGx₄noG iyYGwoαiπiβαGyrthoαonticGmompositβGoππβctsGonG–UGmut₄nsGzopul₄tionG₄nαG
on₄mβlGnβminβr₄liz₄tionGinGpixβαGyrthoαonticGz₄tiβntseG₄G–plitGwouthG}₄nαomizβαGmontrollβαG
mlinic₄lG ri₄lUG

0

48 vink₄gβTkππβctβαGnonorâ��kccβptorGmov₄lβntGyrg₄nicGpr₄mβworksGπorGzhotoc₄t₄lyticGryαrogβnG
zroαuctionUG2023SGXXSGZ[a 0

47 –ynthβsisG₄nαGvisi−lβTlightGphotoc₄t₄lyticGpropβrtyGoπGspinβlGmuklYy[GπorGvβhiclβGβmissionsUG 0

46 –ol₄rGvightTsnαucβαGzhotoc₄t₄lyticGnβgr₄α₄tionGoπG–ulπ₄mβthox₄zolβG−yGmo−₄ltG
zhosphiαβTzromotβαGlismuthGV₄n₄α₄tβUG2023SGX]SGXZaW 0

45 nβsignGoπGYnVYnGhβtβrojunctionGoπG iZmYVliymlxlrXâ��xGπorGβnh₄ncingGphotoc₄t₄lyticGpβrπorm₄ncβUG
2023SG__ZSGXZXWXW 0

44 zolymβrT−₄sβαG iyYGmβm−r₄nβsdGknGβππiciβntGroutβGπorGrβc₄lcitr₄ntGαyβGαβgr₄α₄tionUG2023SGXcZSG_[XT_[b 0

43 snGsituGπ₄−ric₄tionGoπGrβcycl₄−lβGmuyjwo–YGn₄noshββtG₄rr₄ysTco₄tβαGcoppβrGmβshGπorGβnh₄ncβαG
visi−lβGlightGphotoc₄t₄lyticGαβgr₄α₄tionGoπGtβtr₄cyclinβG₄nαGmicro−i₄lGin₄ctiv₄tionUG2023SGZX[SGXYZ]cZ 0

42 }βsβ₄rchGprogrβssGoπGgr₄phβnβGoxiαβT−₄sβαGm₄gnβticGcompositβsGinG₄αsorptionG₄nαGphotoc₄t₄lyticG
αβgr₄α₄tionGoπGpollut₄ntsdGkGrβviβwUG2023SGX_YSGXXYYWa 0

41 zhotoc₄t₄lyticG₄ctivityGoπGsolTgβlGsβlπTcom−ustionGαβrivβαGwmrYy[GOwgGwgSGxiPGspinβlGchromitβsGπorG
photoαβgr₄α₄tionGoπGorg₄nicGαyβsUG2023SGZ]SGXW]aX_ 0

40 kGrβviβwGonGsβmiconαuctorGphotoc₄thoαβGinG−ioβlβctrochβmic₄lGsystβmsdGwβch₄nismSGlimit₄tionSG
₄nαGβnvironmβnt₄lG₄pplic₄tionUG2023SGYYSGXWWZ[c 0

39 qr₄phβnβG−₄sβαGxiwnyZVxiwnYy[Gtβrn₄ryGn₄nocompositβGπorGsupβriorGphotoαβgr₄α₄tionG
pβrπorm₄ncβGoπGmβthylβnβG−luβGunαβrGvisi−lβTlightGβxposurβUG2023SG__aSGXZX[Z[ 0

38 –ynβrgisticGβππβctGoπG−₄nαGg₄pG₄nαGsurπ₄cβG₄rβ₄GonGthβGimprovβmβntGoπGxi iyZGsunlightTαrivβnG
photoc₄t₄lystsGvi₄Gxi iyZj–Gn₄nocompositβsUG2023SGX]YSGXXW_]b 0

37 ynβTpotGsolvothβrm₄lGsynthβsisGoπGliVliY–ZVliYWy_G–TschβmβGhβtβrojunctionGwithGβnh₄ncβαG
photo₄ctivityGtow₄rαsG₄nti−ioticGoxytβtr₄cyclinβGαβgr₄α₄tionGunαβrGvisi−lβGlightUG2023SGZYaSGXYX]]W 0

36 snvβstig₄tingGthβGsp₄ti₄lGch₄rgβGαβnsityGπlowG₄nαGmolβcul₄rGstructurβGoπGgTmZx[Gphotoc₄t₄lystGπromG
₄Gcomput₄tion₄lGpβrspβctivβUG2023SG_]cSGXXcXcW 0

35 zowαβrβαG₄nαG−β₄αβαGzβolitβGkGπromGrβcyclβαGco₄lGπlyG₄shGwithGmoαiπiβαGironGOsssPGoxiαβThyαroxiαβG
πorGlβ₄αG₄αsorptionsUG2023SGYWSGXWWbXY 0

34 oππβctsGoπGsurπ₄cβGsilyl₄tionGonGαyβGrβmov₄lGpβrπorm₄ncβGoπGmβsoporousGpromotβαGtit₄ni₄Tsilic₄G
n₄nocompositβUG 0
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33 murrβntGpβrspβctivβsSGrβcβntG₄αv₄ncβmβntsSG₄nαGβππiciβnciβsGoπGv₄riousGαyβTcont₄iningGw₄stβw₄tβrG
trβ₄tmβntGtβchnologiβsUG2023SG]ZSGXWZ]ac 0

32 rβtβrojunctionGoπGOzSG–PGcoTαopβαGgTmZx[G₄nαGYnG iyYGπorGimprovβαGc₄r−₄m₄zβpinβG₄nαG
₄cβt₄minophβnGphotoc₄t₄lyticGαβgr₄α₄tionUG2023SGZXXSGXYZZYW 0

31 Vβrtic₄llyG₄lignβαGkgTαβcor₄tβαGwo–YGn₄noshββtsGsupportβαGonGpolyvinylG₄lcoholGπlβxi−lβGsu−str₄tβG
βn₄−lβGhighTsβnsitivityG₄nαGsβlπTclβ₄ningG–o}–GαβvicβsUG2023SGXXSGXWc[Za 0

30 nβlinβ₄tingGthβGoππβctsGoπGwolβcul₄rG₄nαGmolloiα₄lGsntβr₄ctionsGoπGnissolvβαGyrg₄nicGw₄ttβrGonG
 it₄ni₄Gzhotoc₄t₄lysisUG2023SGZcSGZa]YTZa_X 0

29 onginββringGoπGβππiciβntGvisi−lβGlightGphotoc₄t₄lystsdG iXâ��RmuGv₄GyYGOxGgGWUWZSGyGgGWSGWUWW]SGWUWXPG
compositionsUG2023SG 0

28 p₄−ric₄tionGoπGrighG–urπ₄cβGkrβ₄G iyYTwoyZGx₄nocompositβG₄sG₄Gzhotoc₄t₄lystGπorGyrg₄nicG
zollut₄ntsG}βmov₄lGπromGW₄tβrGloαiβsUG2023SGXZSGZ_Y 0

27 wultiπunction₄lGzhoto₄−sor−βrGπorGrighlyGoππiciβntGsntβrπ₄ci₄lG–ol₄rG–tβ₄mGqβnβr₄tionG₄nαG
W₄stβw₄tβrG rβ₄tmβntUG2023SGbSG 0

26 rβtβroph₄sβGzolymorphGoπG iyYGOkn₄t₄sβSG}utilβSGlrookitβSG iyYGOlPPGπorGoππiciβntGzhotoc₄t₄lystdG
p₄−ric₄tionG₄nαGkctivityUG2023SGXZSGaW[ 0

25 mhitos₄nT−₄sβαG−β₄αsG₄sGsust₄in₄−lβG₄αsor−βntsGπorGw₄stβw₄tβrGrβmβαi₄tiondG₄GrβviβwUG 0

24 p₄−ric₄tionSGch₄r₄ctβriz₄tionSG₄nαGpβrπorm₄ncβGβv₄lu₄tionGoπGliYWy_V iyYVpβZy[Gphotoc₄t₄lystG
rβsponαingGtoGvisi−lβGlightGπorGβnh₄ncingG−isphβnolGkGαβgr₄α₄tionUG2023SGZWSG[ccXaT[ccYc 0

23 oxplor₄tionGoπGXnTYnGv₄pβyZV}qyG–TschβmβGhβtβrojunctionGπorGphotoc₄t₄lyticGw₄tβrGsplittingUG
2023SG 0

22 z₄rticlβG–izβGnβpβnαβntG r₄pG–t₄tβsGoπGzhotoβxcitβαGm₄rriβrsGinGkn₄t₄sβG iyYGx₄nop₄rticlβsUG2023SG
XYaSG[Yc]T[ZWY 0

21 –olvothβrm₄lG–ynthβsisGoπGlismuthTl₄sβαGr₄liαβGzβrovskitβGx₄nostructurβsGπorGzhotoc₄t₄lyticG
nβgr₄α₄tionGoπGyrg₄nicGzollut₄ntsGunαβrGvonGvightGsrr₄αi₄tionUG2023SG_SGZ[Z]TZ[[] 0

20  βmpl₄tβGπrββGsolTgβlGsynthβsisGoπGmβsoporousG iyYGp₄rticlβsG₄sG₄nGβππiciβntGphotoc₄t₄lystGπorG
g₄sβousGtoluβnβGrβmov₄lUG2023SGYccSGXYa]Xc 0

19 p₄cilβTprβp₄rβαGpβVwnGcoTαopβαG−ioch₄rGisG₄nGβππiciβntGc₄t₄lystGπorGmβαi₄tingGthβGαβgr₄α₄tionGoπG
₄quβousGi−uproπβnGvi₄Gc₄t₄lyticGozon₄tionUG2023SG[_XSGX[YWYb 0

18 rβtβrogβnβousGvsGhomogβnousGphotoc₄t₄lysisdGwh₄tGαomin₄tβsGinGthβGαβgr₄α₄tionGoπGmβthylG
or₄ngβG₄nαGmβthylβnβG−luβGmixturβsiUG 0

17 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGnitroGphβnoldGkGcontinuousGstuαyGinG₄G iyYGπilmGco₄tβαGphotoGrβ₄ctorUG
2023SG 0

16 –ynthβsisGoπG}uthβniumTzromotβαGİnyV–lkTX]GmompositβsGπorGonh₄ncβαGzhotoc₄t₄lyticG
nβgr₄α₄tionGoπGwβthylβnβGlluβGnyβUG2023SGX]SGXYXW 0
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15 zhotoc₄t₄lyticGαβgr₄α₄tionGoπGrhoα₄minβGlGαyβGunαβrGvisi−lβGlightGusingGcβriumTco−₄ltGcoTαopβαG
−ismuthGπβrritβGn₄nop₄rticlβsUG2023SGY[ZYSGWXYWX] 0

14 sntβgr₄tionGoπGYnGgr₄phβnβGoxiαβGshββtsGwithGwgpβYy[VİnyGhβtβrojunctionGπorGimprovβαG
photoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGαyβsG₄nαG−βnzoicG₄ciαUG2023SG[cSGXbcbbTXcWWY 0

13 onh₄ncβαGphotoc₄t₄lyticGαβgr₄α₄tionGoπGorg₄nicGcont₄min₄ntsGinGw₄tβrG−yGhighlyGtun₄−lβGsurπ₄cβG
microlβnsβsUG2023SG[_ZSGX[YZ[] 0

12 nβgr₄α₄tionGoπGXS[Tαiox₄nβG−yGhβtβrogβnβousGphotoc₄t₄lysisG₄nαG₄GphotoTpβntonTlikβGprocβssG
unαβrGπluorβscβntGlightUGXTXY 0

11 Unr₄vβlingG–tructurβâ��zβrπorm₄ncβG}βl₄tionshipsGinGzorphyrinT–βnsitizβαG iyYGzhotoc₄t₄lystsUG2023
SGXZSGXWca 0

10 pβG–inglβGktomsG}βαucβαG−yGx₄lr[Gwβαi₄tβGgTmZx[GolβctronG r₄nsπβrG₄nαGoππβctivβlyG}βmovβG
YTwβrc₄pto−βnzothi₄zolβUG2023SGXZSG_Xc 0

9 –β₄mlβssGkrchitβcturβGoπGzorousGm₄r−onGw₄trixGnβcor₄tβαGwithG ₄Yy]Gx₄nostructurβT−₄sβαG
}βcycl₄−lβGzhotoc₄t₄lyticGm₄rtriαgβGπorG oxicityG}βmβαi₄tionGoπGsnαustri₄lGnyβGoππluβntsUG2023SGXYZ_b] 0

8 kpplic₄tionGoπG ur−isc₄nG–t₄−ilityGsnαβxGπorGthβGzrβp₄r₄tionGoπGklumin₄Gzhotoc₄t₄lyticGwβm−r₄nβsG
πorGnyβG}βmov₄lUG2023SGXZSG[WW 0

7 monstruction´ oπG₄Gmultiπunction₄lGwÇβnβj˛†TcycloαβxtrinGn₄nocompositβGwithGphotoc₄t₄lyticG
propβrtiβsUG 0

6 olβctrospunGpβGαopβαG iyYGπi−βrGphotoc₄t₄lystGπorGβππiciβntGw₄stβw₄tβrGtrβ₄tmβntUG2023SGXZb]cc 0

5 zβrπorm₄ncβGoπG–mTαopβαG iyYGinGphotoc₄t₄lyticG₄nti−ioticGαβgr₄α₄tionG₄nαGphotoc₄t₄lyticGmyYG
rβαuctionUG 0

4 ov₄lu₄tionGoπGthβGmβch₄nic₄lG₄nαGphotoc₄t₄lyticGpropβrtiβsGoπG iyYTrβinπorcβαGcβmβntT−₄sβαG
m₄tβri₄lsGinG−inαβrGjβtGZnGprintingUG2023SGXW__Xb 0

3 woαul₄rGktt₄chmβntGoπGx₄nop₄rticlβsGonGwicrop₄rticlβG–upportsGvi₄Gwultiπunction₄lGzolymβrsUG
2023SGZ]SGZaZXTZa[X 0

2 onh₄ncβαGphotoc₄t₄lyticGpβrπorm₄ncβGoπGli[y]lrYGwithGthrββTαimβnsion₄llyGorαβrβαGm₄croporousG
structurβGπorGphβnolGrβmov₄lUG 0

1 pβrritβsG₄nαGthβirGcompositβsG₄sGvisi−lβTlightTαrivβnGphotoc₄t₄lystsGπorGw₄tβrGsplittingG₄nαG
αβcont₄min₄tionUG2023SGbZTXWY 0
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