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l Paper IF Citations

2096 vorousCsuπtαsh₅ππ₅₂CtαUvCnoππowCsα₁rosph₅r₅sCasCanCg₁tαv₅Ckπ₅₁tro₁ataπystC−orCny₂ro≤₅nCan₂C
uxy≤₅nCkvoπutαonQC

2095 ralVCtanosh₅₅tPαn₂u₁₅₂CkpαtaxαaπCmrowth_CnoππowCKioOCtαLUvRralVCtanotub₅CgrraysChuαπtCbyCvorousC
n₅t₅roβun₁tαonC}aππsCmrownConCtαCloamCasCg₁tαv₅Ckπ₅₁tro₁ataπystC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC

2094 nα₅rar₁hα₁aππyCytru₁tur₅₂CiuPhas₅₂Ckπ₅₁tro₁ataπystsCwαthCtanowαr₅sCgrrayC−orC}at₅rCypπαttαn≤QC

2093 yynth₅sαsCo−CanC{πtra−αn₅CiovCtano₁rystaπRmraph₅n₅Cyan₂wα₁h₅₂Cytru₁tur₅C−orCk−−α₁α₅ntCuv₅raππC
}at₅rCypπαttαn≤QC

2092 iuPjop₅₂CiovCtanoro₂Cgrrays_Ck−−α₁α₅ntCan₂Cjurabπ₅Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonCkπ₅₁tro₁ataπystsC
atCgππCpnC|aπu₅sQC 0

2091 kxtr₅m₅πyCg₁tαv₅Cny₂ro≤₅nCkvoπutαonCiataπystCkπ₅₁tro₁h₅mα₁aππyCm₅n₅rat₅₂C−romCaC
xuth₅nαumPhas₅₂Cv₅rovsδαt₅Pzyp₅Cvr₅₁ursorQC

2090 irystaππαn₅CsuπtαPs₅taπCtanosh₅₅tsCgrrayCwαthCknrα₁h₅₂Cuxy≤₅nC|a₁an₁α₅sCasCk−−α₁α₅ntCan₂Cytabπ₅C
hα−un₁tαonaπCkπ₅₁tro₁ataπystsC−orC}at₅rCypπαttαn≤QC

2089 k−−α₁α₅ntCkπ₅₁tro₁h₅mα₁aπC}at₅rCypπαttαn≤Ciataπyz₅₂CbyCkπ₅₁tro₂₅posαt₅₂Ctα₁δ₅πCjαs₅π₅nα₂₅C
tanopartα₁π₅sChas₅₂ClαπmQC

2088 zhr₅₅Pjαm₅nsαonaπCytru₁tur₅sCo−CsoyUftαCior₅Ryh₅ππCtanosh₅₅tsCgrrayCtowar₂Cyyn₅r≤₅tα₁C
kπ₅₁tro₁ataπytα₁C}at₅rCypπαttαn≤QC

2087 tanopartα₁π₅Pyta₁δ₅₂CvorousCtα₁δ₅πoronCtαtrα₂₅Ctanosh₅₅t_CgCnα≤hπyCk−−α₁α₅ntChα−un₁tαonaπC
kπ₅₁tro₁ataπystC−orCuv₅raππC}at₅rCypπαttαn≤QC

2086 y₅π−Pyupport₅₂Ci₅₂arπαδ₅Cy₅mαm₅taππα₁CiuVvCtanoarraysCasCaCVjCnα≤hPv₅r−orman₁₅CpanusCkπ₅₁tro₂₅C
−orChothCuxy≤₅nCan₂Cny₂ro≤₅nCkvoπutαonCun₂₅rChasα₁Cion₂αtαonsQC

2085 irystaππαn₅Ciopp₅rCvhosphα₂₅Ctanosh₅₅tsCasCanCk−−α₁α₅ntCpanusCiataπystC−orCuv₅raππC}at₅rCypπαttαn≤QC

2084 kxtraor₂αnarαπyCjurabπ₅Cmraph₂αyn₅Pyupport₅₂Ckπ₅₁tro₁ataπystCwαthCnα≤hCg₁tαvαtyC−orCny₂ro≤₅nC
vro₂u₁tαonCatCgππC|aπu₅sCo−CpnQC

2083 yαπv₅rCr₅aδa≤₅C−romCg≤Rg≤iπCx₅−₅r₅n₁₅Ckπ₅₁tro₂₅sCasCaCvot₅ntαaπCiaus₅Co−Cont₅r−₅r₅n₁₅CαnCth₅C
kπ₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC

2082 vr₅paratαonCo−CtαiovCnoππowCwuasαPvoπyh₅₂raCan₂Czh₅αrCkπ₅₁tro₁ataπytα₁Cvrop₅rtα₅sC−orCny₂ro≤₅nC
kvoπutαonCαnCgπδaπαn₅CyoπutαonQC

2081 nα₅rar₁hα₁aπCvorousCio]y[Rtαtro≤₅nPjop₅₂CiarbonfsoyUCvoπyh₅₂ronsCasCpnC{nαv₅rsaπC
kπ₅₁tro₁ataπystsC−orCnα≤hπyCk−−α₁α₅ntCny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC

2080 k−−α₁α₅ntC}at₅rPypπαttαn≤Ckπ₅₁tro₂₅sChas₅₂ConCras₅rPon₂u₁₅₂Cmraph₅n₅QC
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2079 gmorphousCioUhCmrownConCioy₅UCtanosh₅₅tsCasCaCnybrα₂CiataπystC−orCk−−α₁α₅ntCuv₅raππC}at₅rC
ypπαttαn≤CαnCgπδaπαn₅Cs₅₂αumQC

2078 n₅t₅romorphα₁CtαioUyWRtαVyURtαCloamCasCaCy₅π−Pytan₂αn≤Ckπ₅₁tro₂₅C−orCny₂ro≤₅nCkvoπutαonC
x₅a₁tαonCαnCgπδaπαn₅CyoπutαonQC

2077 j₅sα≤nαn≤Cnybrα₂CtαvURtαuCtanoro₂CgrraysC−orCk−−α₁α₅ntCgπδaπαn₅Cny₂ro≤₅nCkvoπutαonQC

2076 zowar₂Cnα≤hPv₅r−orman₁₅Can₂CrowPiostCny₂ro≤₅nCkvoπutαonCx₅a₁tαonCkπ₅₁tro₁ataπysts_C
tanostru₁turαn≤CiobaπtCvhosphα₂₅CKiovLCvartα₁π₅sConCiarbonClαb₅rCvap₅rQC

2075 vorousCio]y[Rtαtro≤₅nOCyuπ−urPjop₅₂CiarbonfsoUiCjuaπCiataπystC−orCk−−α₁α₅ntC}at₅rCypπαttαn≤QC

2074 }aπnutPπαδ₅CzransαtαonCs₅taπCiarbα₂₅sCwαthCzhr₅₅Pjαm₅nsαonaπCt₅tworδsCbyCaC|₅rsatαπ₅C
kπ₅₁tropoπym₅rαzatαonPgssαst₅₂Cs₅tho₂C−orCk−−α₁α₅ntCny₂ro≤₅nCkvoπutαonQC

2073 zowar₂Chα−un₁tαonaπCuv₅raππC}at₅rCypπαttαn≤Ckπ₅₁tro₁ataπyst_Cm₅n₅raπCvr₅paratαonCo−CzransαtαonC
s₅taπCvhosphα₂₅Ctanopartα₁π₅sCj₅₁orat₅₂Ctjop₅₂CvorousCiarbonCyph₅r₅sQC

2072 iobaπtRsoπyb₂₅numCvhosphα₂₅Can₂Cuxα₂₅Cn₅t₅rostru₁tur₅sCkn₁apsuπat₅₂CαnCtjop₅₂CiarbonC
tano₁omposαt₅C−orCuv₅raππC}at₅rCypπαttαn≤CαnCgπδaπαn₅Cs₅₂αaQC

2071 zhr₅₅Pjαm₅nsαonaπCtanoporousCio]yWvWCv₅ntπan₂αt₅CasCaChα−un₁tαonaπCkπ₅₁tro₁ataπystC−orCuv₅raππC
t₅utraπC}at₅rCypπαttαn≤QC

2070 onsα≤htCαntoCth₅Cyup₅rαorCkπ₅₁tro₁ataπytα₁Cv₅r−orman₁₅Co−CaCz₅rnaryCtα₁δ₅πCoronCvoπyPvhosphα₂₅C
tanosh₅₅tCgrray_CgnC†rayCgbsorptαonCytu₂yQC

2069 tαtro≤₅nPjop₅₂CiobaπtCvhosphα₂₅C−orCknhan₁₅₂Cny₂ro≤₅nCkvoπutαonCg₁tαvαtyQC

2068 ionstru₁tαn≤Chα−un₁tαonaπCVjCnoπ₅yCan₂C{πtrathαnCiovCtanosh₅₅tsC−orCk−−α₁α₅ntCuv₅raππC}at₅rC
ypπαttαn≤QC

2067 |₅rsatαπ₅Cxout₅CzoClabrα₁at₅Cvr₅₁αousPs₅taπCvhosphα₂₅Ckπ₅₁tro₁ataπystC−orCg₁α₂Pytabπ₅Cny₂ro≤₅nC
uxα₂atαonCan₂CkvoπutαonCx₅a₁tαonsQC

2066 ont₅≤ratαn≤Cv₅rovsδαt₅Cvhotovoπtaα₁sCan₂Ctobπ₅Ps₅taπPlr₅₅CiataπystsCtowar₂Ck−−α₁α₅ntCyoπarCkn₅r≤yC
ionv₅rsαonCan₂CnUyCypπαttαn≤QC

2065
x₅₂u₁₅₂Cmraph₅n₅Cuxα₂₅Cyupport₅₂Ctα₁δ₅πsan≤an₅s₅iobaπtCypαn₅πCz₅rnaryCuxα₂₅C
tano₁omposαt₅sCan₂Czh₅αrCih₅mα₁aππyCionv₅rt₅₂Cyuπ−α₂₅Ctano₁omposαt₅sCasCk−−α₁α₅ntC
kπ₅₁tro₁ataπystsC−orCgπδaπαn₅C}at₅rCypπαttαn≤QC

2064 snCjopαn≤Co−CiovCtanosh₅₅tsCgrray_CgnCk−−α₁α₅ntCkπ₅₁tro₁ataπystC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonC
wαthCknhan₁₅₂Cg₁tαvαtyCatCgππCpnC|aπu₅sQC

2063 soyUtαVyUCn₅t₅ronanoro₂sCasCk−−α₁α₅ntCan₂Cytabπ₅Chα−un₁tαonaπCkπ₅₁tro₁ataπystsC−orCuv₅raππC}at₅rC
ypπαttαn≤QC

2062 {πtrathαnCtαtro≤₅nPjop₅₂CiarbonCioat₅₂CwαthCiovC−orCk−−α₁α₅ntCny₂ro≤₅nCkvoπutαonQC

(-)
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2061 vhoto≤₅n₅rat₅₂Ciarrα₅rsChoostC}at₅rCypπαttαn≤Cg₁tαvαtyCov₅rCzransαtαonPs₅taπRy₅mα₁on₂u₁tαn≤C
s₅taπCuxα₂₅Chα−un₁tαonaπCkπ₅₁tro₁ataπystsQC

2060 {πtra−αn₅CvtCtanopartα₁π₅Pj₅₁orat₅₂CioKunLUCtanosh₅₅tCgrraysCwαthCknhan₁₅₂Ciataπytα₁Cg₁tαvαtyC
towar₂Cny₂ro≤₅nCkvoπutαonQC

2059 zra₁₅Cr₅v₅πCiotCjop₅₂Cmraphαt₅CloamsCasCnα≤hPv₅r−orman₁₅Cy₅π−Pytan₂αn≤Ckπ₅₁tro₁ataπytα₁C
kπ₅₁tro₂₅sC−orCny₂ro≤₅nCan₂Cuxy≤₅nCkvoπutαonQC

2058 gmorphousCsuπtαP₅π₅m₅ntsCkπ₅₁tro₁ataπystsCwαthCzunabπ₅Chα−un₁tαonaπαtyCtowar₂Cuv₅raππC}at₅rC
ypπαttαn≤QC

2057 kn≤αn₅₅rαn≤Cyuπ−urCj₅−₅₁tsOCgtomα₁Czhα₁δn₅ssOCan₂CvorousCytru₁tur₅sCαntoCiobaπtCyuπ−α₂₅C
tanosh₅₅tsC−orCk−−α₁α₅ntCkπ₅₁tro₁ataπytα₁Cgπδaπαn₅Cny₂ro≤₅nCkvoπutαonQC

2056 yjop₅₂CsovCtanoporousCray₅rCzowar₂Cnα≤hPk−−α₁α₅n₁yCny₂ro≤₅nCkvoπutαonCαnCpnP{nαv₅rsaπC
kπ₅₁troπyt₅QC

2055 s₅taπur≤anα₁Clram₅worδPj₅rαv₅₂Cio}vfiCiomposαt₅Ctanowαr₅Ckπ₅₁tro₁ataπystC−orCk−−α₁α₅ntC
}at₅rCypπαttαn≤QC

2054 yδutt₅ru₂αt₅Pzyp₅Cz₅rnaryCioTxtαxvVCtanon₅₅₂π₅CgrrayCkπ₅₁tro₁ataπystsC−orCknhan₁₅₂Cny₂ro≤₅nC
an₂Cuxy≤₅nCkvoπutαonQC

2053 soπyb₂₅numCiarbα₂₅Pkmb₅₂₂₅₂Ctαtro≤₅nPjop₅₂CvorousCiarbonCtanosh₅₅tsCasCkπ₅₁tro₁ataπystsC
−orC}at₅rCypπαttαn≤CαnCgπδaπαn₅Cs₅₂αaQC

2052 tαtro≤₅nPjop₅₂CtanoporousCiarbonCs₅mbran₅sCwαthCioRiovCpanusPzyp₅Ctano₁rystaπsCasC
ny₂ro≤₅nCkvoπutαonCkπ₅₁tro₂₅CαnChothCg₁α₂α₁Can₂Cgπδaπαn₅Cknvαronm₅ntsQC

2051 knhan₁αn≤Cuxy≤₅nCkvoπutαonCkπ₅₁tro₁ataπysαsCvαaCth₅Contαmat₅Cny₂roxα₂₅uxα₂₅Cont₅r−a₁₅QC

2050 iarbonCtanotub₅Pyupport₅₂Csoy₅UCnoπ₅yClπaδ₅_soUiChaππCnybrα₂sC−orChα−un₁tαonaπCpnP{nαv₅rsaπC
}at₅rCypπαttαn≤QC

2049 y₅π−Pyupport₅₂CvorousCtαy₅UCtanowrαnδπ₅sCasCk−−α₁α₅ntChα−un₁tαonaπCkπ₅₁tro₁ataπystsC−orCuv₅raππC
}at₅rCypπαttαn≤QC

2048 zra₂αtαonaπCtαioUyWCvhas₅CwαthCvorousCtanosh₅₅tsCgrrayCzopoπo≤yConCiarbonCiπoth_CgClπ₅xαbπ₅OC
|₅rsatαπ₅Can₂ClabuπousCkπ₅₁tro₁ataπystC−orCuv₅raππC}at₅rCan₂C{r₅aCkπ₅₁troπysαsQC

2047 iontroππabπ₅Cyynth₅sαsCo−Cxuth₅nαumCvhosphα₂₅sCKxuvCan₂CxuvULC−orCpnP{nαv₅rsaπCny₂ro≤₅nC
kvoπutαonCx₅a₁tαonQC

2046 l₅ioUyWCtanosh₅₅tCgrraysCyupport₅₂ConCtαCloam_CgnCk−−α₁α₅ntCan₂Cjurabπ₅Chα−un₁tαonaπC
kπ₅₁tro₁ataπystC−orCuv₅raππC}at₅rPypπαttαn≤QC

2045 hoostαn≤Ckπ₅₁tro₁ataπytα₁Cny₂ro≤₅nPkvoπvαn≤Cg₁tαvαtyCo−CioRiouCn₅t₅rostru₁tur₅₂Ctanosh₅₅tsCvαaC
ioupπαn≤Cvhoto≤₅n₅rat₅₂Ciarrα₅rsCwαthCvhototh₅rmyQC

2044 ont₅r−a₁₅Ckn≤αn₅₅rαn≤Co−Cirystaππαn₅RgmorphousCioUvRiosovxCtanostru₁tur₅CasCk−−α₁α₅ntC
kπ₅₁tro₁ataπystsC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC
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2043 ihrysanth₅mumPrαδ₅CiovCtanostru₁tur₅sConC|₅rtα₁aπCmraph₅n₅CtanohαππsCasC|₅rsatαπ₅C
kπ₅₁tro₁ataπystsC−orC}at₅rCypπαttαn≤QC

2042 iovRtPjop₅₂CiarbonCnoππowCyph₅r₅sCgn₁hor₅₂ConCkπ₅₁trospαnnαn≤Cior₅yh₅ππCtjop₅₂CiarbonC
tano−αb₅rsCasCk−−α₁α₅ntCkπ₅₁tro₁ataπystsC−orC}at₅rCypπαttαn≤QC

2041 juaπCzunαn≤Co−CtαiogCKgCcCvOCy₅OCuLCtanosh₅₅tsCbyCgnαonCyubstαtutαonCan₂Cnoπ₅yCkn≤αn₅₅rαn≤C−orC
k−−α₁α₅ntCny₂ro≤₅nCkvoπutαonQC

2040 tonPvr₅₁αousChαm₅taππα₁CioirCtanostru₁tur₅sCkntrapp₅₂CαnChambooPrαδ₅Ctαtro≤₅nPjop₅₂C
mraph₅n₅Czub₅CgsCaCxobustChα−un₁tαonaπCkπ₅₁tro₁ataπystC−orCzotaπC}at₅rCypπαttαn≤QC

2039 ytr₅ssPon₂u₁₅₂Ckπ₅₁tronα₁Cytru₁tur₅Cso₂uπatαonCo−Csan≤an₅s₅Pon₁orporat₅₂CtαUvCr₅a₂αn≤CtoC
knhan₁₅₂Cg₁tαvαtyC−orC}at₅rCypπαttαn≤QC

2038 nα≤hπyCk−−α₁α₅ntCan₂CxobustCtα₁δ₅πCvhosphα₂₅sCasChα−un₁tαonaπCkπ₅₁tro₁ataπystsC−orCuv₅raππC
}at₅rPypπαttαn≤QC

2037 yur−a₁₅Cxou≤h₅nαn≤Co−Ctα₁δ₅πCiobaπtCvhosphα₂₅Ctanowαr₅CgrraysRtαCloamC−orCknhan₁₅₂Cny₂ro≤₅nC
kvoπutαonCg₁tαvαtyQC

2036 gCnα≤hπyCg₁tαv₅Can₂CxobustCiopp₅rPhas₅₂Ckπ₅₁tro₁ataπystCtowar₂Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonC
wαthCrowCuv₅rpot₅ntαaπCαnCt₅utraπCyoπutαonQC

2035 mrowthCo−Cun₅Pjαm₅nsαonaπCxuuUCtanowαr₅sConC≤iarbonCtαtrα₂₅_CgnCg₁tαv₅Can₂Cytabπ₅Chα−un₁tαonaπC
kπ₅₁tro₁ataπystC−orCny₂ro≤₅nCan₂Cuxy≤₅nCkvoπutαonCx₅a₁tαonsCatCgππCpnC|aπu₅sQC

2034 nα₅rar₁hα₁aπCtαioUyWftαl₅CrjnCn₅t₅rostru₁tur₅sCyupport₅₂ConCtα₁δ₅πCloamC−orCknhan₁₅₂C
uv₅raππP}at₅rPypπαttαn≤Cg₁tαvαtyQC

2033 ont₅≤rat₅₂Ckn₅r≤yCg₅ro≤₅πCo−CtOyPrmuR}y₅URtαl₅PrjnC−orChothCkn₅r≤yCionv₅rsαonCan₂Cytora≤₅QC

2032 xa₂αaππyCgπα≤n₅₂Cnα₅rar₁hα₁aπCtα₁δ₅πRtα₁δ₅πoronCKuxyLhy₂roxα₂₅Ctanotub₅sC−orCk−−α₁α₅ntC
kπ₅₁tro₁ataπytα₁C}at₅rCypπαttαn≤QC

2031 ont₅r₁onn₅₁t₅₂CnoππowCiobaπtCvhosphα₂₅CmrownConCiarbonCtanotub₅sC−orCny₂ro≤₅nCkvoπutαonC
x₅a₁tαonQC

2030 un₅Pjαm₅nsαonaπCvorousCnybrα₂Cytru₁tur₅Co−CsoUiiovCkn₁apsuπat₅₂CαnCtjop₅₂CiarbonCj₅rαv₅₂C
−romCsul_CgnCk−−α₁α₅ntCkπ₅₁tro₁ataπystC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonCov₅rCth₅Ckntαr₅CpnCxan≤₅QC

2029 kπ₅₁tronα₁aππyCioupπ₅₂CynuUCwuantumCjotsCan₂Cmraph₅n₅C−orCk−−α₁α₅ntCtαtro≤₅nCx₅₂u₁tαonC
x₅a₁tαonQC

2028 nα₅rar₁hα₁aπCtanoporousC|UuVCtanosh₅₅tsCgn₁hor₅₂CwαthCgππoyCtanopartα₁π₅sC−orCk−−α₁α₅ntC
kπ₅₁tro₁ataπysαsQC

2027 nα₅rar₁hα₁aππyCvorousC{r₁hαnPrαδ₅CtαUvCyup₅rstru₁tur₅sCyupport₅₂ConCtα₁δ₅πCloamCasCk−−α₁α₅ntC
hα−un₁tαonaπCkπ₅₁tro₁ataπystsC−orCuv₅raππC}at₅rCypπαttαn≤QC

2026 k−−α₁α₅ntCnUCkvoπutαonCioupπ₅₂CwαthCuxα₂atαv₅Cx₅−αnαn≤Co−Cgπ₁ohoπsCvαaCgCnα₅rar₁hα₁aππyCvorousC
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kvoπutαonCx₅a₁tαonQC2019OCTW]OCTT]ZPTUTS 22
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783 iobaπtPtun₅₂Cnα₁δ₅πCphosphα₂₅Cnanopartα₁π₅sC−orChα≤hπyC₅−−α₁α₅ntC₅π₅₁tro₁ataπysαsQC2019OCWZ]OCTUXWPTUYT 20

782 nα≤hπyC₅−−α₁α₅ntCnαtro≤₅nCan₂C₁arbonC₁oor₂αnat₅₂Ctâ��ioâ��iC₅π₅₁tro₁ataπystsConCr₅₂u₁₅₂C≤raph₅n₅C
oxα₂₅C₂₅rαv₅₂C−romCvαtamαnPhTUC−orCth₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2019OCZOCZTZ]PZT[X 26

781 zransαtαonPm₅taπPbas₅₂CtαioyRiP₂otCnano−πow₅rCasCaCstabπ₅C₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2019OCWWOC[UTWP[UUU 17

780 zhr₅₅C₂αm₅nsαonaπCbαm₅taππα₁Cphosphα₂₅sCnanon₅₅₂π₅CarraysCasC₅π₅₁tro₂₅Cmat₅rαaπsC−orCsymm₅trα₁C
aππPsoπα₂Pstat₅Csup₅r₁apa₁αtorQC2019OCZ[ZOCYT[PYUW 14

779 x₅₁₅ntCg₂van₁₅sCαnCth₅Cj₅v₅πopm₅ntCo−C}at₅rCuxα₂atαonCkπ₅₁tro₁ataπystsCatCsαπ₂CpnQC2019OCTXOC₅T[SXTSV 153

778 hαomassP₂₅rαv₅₂CporousC₁arbonCsupport₅₂CioiouCyoπδPsh₅ππCnanopartα₁π₅sCasC₅nhan₁₅₂C
muπtα−un₁tαonaπC₅π₅₁tro₁ataπystsQC2019OCWWOCYXUXPYXVW 16

777 sonoπαthα₁C₅π₅₁tro₂₅Cαnt₅≤rat₅₂Co−CuπtrathαnCtαl₅vConCVjCstrutt₅₂C≤raph₅n₅C−orCbα−un₁tαonaππyC
₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2019OCX[OC[ZSP[ZY 106

776 tanomat₅rαaπsC}αthCjα−−₅r₅ntCjαm₅nsαonsC−orCkπ₅₁tro₁ataπysαsQC2019OCWVXPWYW 5

775 kπ₅₁tro₂₅posαtαonCo−CtαCsoCiuC₁oatαn≤sC−romCroast₅₂Cnα₁δ₅πCmatt₅CαnC₂₅₅pC₅ut₅₁tα₁Csoπv₅ntC−orC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2019OCWWOCXZSWPXZTY 21

774 j₅sα≤nCo−CbasaπCpπan₅Ca₁tαv₅CsoyUCthrou≤hCon₅Pst₅pCnαtro≤₅nCan₂CphosphorusC₁oP₂opαn≤CasCanC
₅−−α₁α₅ntCpnPunαv₅rsaπC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC₅voπutαonQC2019OCX[OC[YUP[Y] 53

773 ionstru₁tαn≤CuπtrathαnCiovCnanom₅sh₅sCbyCkrP₂opαn≤C−orChα≤hπyC₅−−α₁α₅ntCbα−un₁tαonaπC
₅π₅₁tro₁ataπystsC−orCov₅raππCwat₅rCspπαttαn≤QC2019OCZOCXZY]PXZZ[ 77

772
la₁απ₅Csynth₅sαsOC₁hara₁t₅rαzatαonCan₂CjlzCstu₂α₅sCo−CaCnanostru₁tur₅₂C
nα₁δ₅πPmoπyb₂₅numPphosphorousCpπanarC₅π₅₁tro₂₅CasCanCa₁tαv₅C₅π₅₁tro₁ataπystC−orCth₅Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2019OCTTOC]VXVP]VYT

22

771 iontroππabπ₅Csynth₅sαsCo−Cnα₁δ₅πCsuπ−α₂₅Cnano₁ataπystsCan₂Cth₅αrCphas₅P₂₅p₅n₂₅ntCp₅r−orman₁₅C−orC
ov₅raππCwat₅rCspπαttαn≤QC2019OCTTOCXYWYPXYXW 90

770 zun≤st₅nCiarbα₂₅CnoππowCsα₁rosph₅r₅sCwαthCxobustCan₂Cytabπ₅Ckπ₅₁tro₁ataπytα₁Cg₁tαvαtyCtowar₂C
ny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2019OCWOCWT[XPWT]T 17

769 vr₅paratαonCan₂Cstu₂yCo−C₅π₅₁tro₁ataπytα₁Ca₁tαvαtyCo−CtαPv₂KunLURiCnano₁omposαt₅C−orChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅CsoπutαonQC2019OCWWOC[UUVP[UVU 4

768 tα₁δ₅πCvhosphα₂₅Ctanosh₅₅tsCyupport₅₂ConCx₅₂u₁₅₂Cmraph₅n₅Cuxα₂₅C−orCknhan₁₅₂CgπumαnumPoonC
hatt₅rα₅sQC2019OCZOCYSSWPYSTU 40

767 x₅₁₅ntCa₂van₁₅sCαnCpr₅₁αousCm₅taπP−r₅₅Cbα−un₁tαonaπC₁ataπystsC−orC₅π₅₁tro₁h₅mα₁aπC₁onv₅rsαonC
syst₅msQC2019OCZOC[SSYP[SU] 139

766 y₅π−Pyupportαv₅Ctαl₅Chy₂roxα₂₅CwαthCnα≤hCkπ₅₁tro₁ataπytα₁Cg₁tαvαtyC−orCuxy≤₅nCan₂Cny₂ro≤₅nC
kvoπutαonCx₅a₁tαonQC2019OCWOCUTXVPUTX] 4
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765 yur−a₁₅P₁π₅anOCphas₅Ppur₅CmuπtαPm₅taππα₁C₁arbα₂₅sC−orC₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2019OCYOC]WSP]WZ 14

764 un₅Pyt₅pCvr₅paratαonCo−CiobaπtPtanopartα₁π₅Pkmb₅₂₂₅₂CiarbonC−orCk−−₅₁tαv₅C}at₅rCuxα₂atαonC
kπ₅₁tro₁ataπysαsQC2019OCYOCT]]YPT]]] 5

763 uxomoπyb₂at₅Can₁hor₅₂ConC₁opp₅rC−orC₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nCpro₂u₁tαonCov₅rCth₅C₅ntαr₅CpnC
ran≤₅QC2019OCUW]OCUUZPUVW 11

762 kπ₅m₅ntPyp₅₁α−α₁Cx₅stru₁turαn≤Co−CgnαonPCan₂CiatαonPyubstαtut₅₂CiobaπtCvhosphα₂₅Ctanopartα₁π₅sC
un₂₅rCkπ₅₁tro₁h₅mα₁aπC}at₅rPypπαttαn≤Cion₂αtαonsQC2019OC]OCU]XYPU]YT 70

761 vr₅₂α₁tαv₅C−abrα₁atαonCo−CtαCphosphα₂₅C₅mb₅₂₂₅₂CαnC₁arbonCnano−αb₅rsCasCa₁tαv₅Can₂Cstabπ₅C
₅π₅₁tro₁ataπystsQC2019OCZOCZWXTPZWX[ 17

760 |₅rtα₁aππyCaπα≤n₅₂CtαvUCnanosh₅₅tsCwαthCαnt₅rπa₁₅₂Cm₅shCn₅tworδC−orChα≤hπyC₅−−α₁α₅ntCwat₅rCspπαttαn≤C
un₂₅rCaπδaπαn₅Can₂Ca₁α₂CsoπutαonsQC2019OCWWOCYXVXPYXWV 25

759 tobπ₅Ps₅taπPlr₅₅Ctano₅π₅₁tro₁ataπystsC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2019OCZVPTUS 2

758 j₅v₅πopm₅ntCo−CaCnov₅πCm₅tho₂Co−CtαiovCaππoyC₁oatαn≤C−orC₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonCαnCaπδaπαn₅Cm₅₂αaQC2019OCVSVOCYZPZZ 30

757 uxy≤₅nCva₁an₁yPassαst₅₂Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCo−Cth₅CvtR}uVC₅π₅₁tro₁ataπystQC2019OCZOCYU[XPYU]V 77

756 {πtra−αn₅CtαPhCnanopartα₁π₅sC−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2019OCWSOCT[YZPT[ZV 24

755 onCsαtuCan₁horαn≤Co−CaCioVuWCnanowαr₅ConCnα₁δ₅πC−oam_CanCoutstan₂αn≤Cbα−un₁tαonaπC₁ataπystC−orC
₅n₅r≤yPsavαn≤Csαmuπtan₅ousCr₅a₁tαonsQC2019OCUTOCYY]]PYZSY 38

754 |aporP−₅₂C₅π₅₁troπysαsCo−Cwat₅rCusαn≤C₅arthPabun₂antC₁ataπystsCαnCta−αonCorCαnCbαpoπarC
ta−αonRpoπyKb₅nzαmα₂azoπαumLCm₅mbran₅sQC2019OCVOCVYTTPVYUY 9

753 iruCnanosh₅₅tR₁arbonC₁πothCano₂₅CwαthCstron≤Cαnt₅ra₁tαonCan₂C−astC₁har≤₅Ctrans−₅rC−orC
ps₅u₂o₁apa₁αtαv₅C₅n₅r≤yCstora≤₅CαnCπαthαumPαonCbatt₅rα₅sQQC2019OC]OCVVWWYPVVWXV 13

752 sulP₂₅rαv₅₂C₁obaπtPnα₁δ₅πCphosphα₂₅Cnanobox₅sCasC₅π₅₁tro₁ataπystsC−orCth₅Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2019OCTTOCUTUX]PUTUYX 48

751 kπ₅₁tro₁h₅mα₁aπChy₂ro≤₅nCpro₂u₁tαonConCaCm₅taπP−r₅₅Cpoπym₅rQC2019OCVOCVV[ZPVV][ 19

750 }at₅rCspπαttαn≤C₁ataπysαsCb₅≤αnnαn≤CwαthCl₅ioUyWftαKunLU_Conv₅stα≤atαonCo−Cth₅Ctru₅C₁ataπystCwαthC
−avorabπ₅CstabαπαtyQC2019OCWWOCVT]SUPVT]TX 10

749 gnCαronP₂op₅₂C₁obaπtCphosphα₂₅CnanoP₅π₅₁tro₁ataπystC₂₅rαv₅₂C−romCaCm₅taπPor≤anα₁C−ram₅worδC−orC
₅−−α₁α₅ntCwat₅rCspπαttαn≤QC2019OCW[OCTYXXXPTYXYT 34

748 knhan₁₅m₅ntCo−Cth₅Chy₂ro≤₅nC₅voπutαonCp₅r−orman₁₅CbyC−αn₅πyCtunαn≤Cth₅Cmorphoπo≤yCo−CioPbas₅₂C
₁ataπystCwαthoutC₁han≤αn≤C₁h₅mα₁aπC₁omposαtαonQC2019OCTUOCT]TPT]Y 10
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747 ioupπαn≤Cl₅tαCaππoysCan₂ChoππowCnαtro≤₅nP₅nrα₁h₅₂C₁arbonC−ram₅worδsCπ₅a₂sCtoChα≤hPp₅r−orman₁₅C
oxy≤₅nC₅π₅₁tro₁ataπystsC−orCr₅₁har≤₅abπ₅Czαn₁â��aαrCbatt₅rα₅sQC2019OCVOCTVYPTWT 25

746 iovftαiouCbαP−un₁tαonaπC₅π₅₁tro₁ataπystCwαthCπowCov₅rpot₅ntαaπC−orCwat₅rCspπαttαn≤CαnCwα₂₅Cran≤₅C
pnC₅π₅₁troπyt₅sQC2019OCXVWOCXXPYV 21

745 iobaπtCvhosphα₂₅Ctanowαr₅CgrraysConCion₂u₁tαv₅Cyubstrat₅CasCanCk−−α₁α₅ntChα−un₁tαonaπCiataπystC
−orCuv₅raππC}at₅rCypπαttαn≤QC2019OCZOCUVYSPUVY] 22

744 soyxftαuCiomposαt₅Ctanostru₁tur₅s_CgnCg₂van₁₅₂Ctonpr₅₁αousCiataπystC−orCny₂ro≤₅nCkvoπutαonC
x₅a₁tαonCαnCgπδaπαn₅Cs₅₂αaQC2019OCU]OCT[SZXYU 59

743 sα₁rowav₅Passαst₅₂Csynth₅sαsCo−C₁obaπtCphosphα₂₅Cusαn≤Cαonα₁Cπαquα₂CasCioCan₂CvC₂uaπPsour₁₅C−orC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2019OCU]XOCTSUZPTSVV 12

742 ny₂ro≤₅nC₅voπutαonCr₅a₁tαonC₁ataπyz₅₂CbyCnα₁δ₅πRnα₁δ₅πCphosphα₂₅Cnanosph₅r₅sCsynth₅sαz₅₂C
throu≤hC₅π₅₁tro₁h₅mα₁aπCm₅tho₂sQC2019OCU][OCUU]PUVY 12

741 s₅taππα₁Cl₅vy₅VCnanopartα₁π₅sCan₁hor₅₂ConCtP₂op₅₂C₁arbonC−ram₅worδC−orCgππPpnChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2019OCXZOCUUUPUU] 87

740 ihαmn₅yC₅−−₅₁tCo−Cth₅Cαnt₅r−a₁₅CαnCm₅taπCoxα₂₅Rm₅taπC₁omposαt₅C₁ataπystsConCth₅Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2019OCUWXOCTUUPTU] 81

739 mraph₅n₅Coxα₂₅R₁obaπtPbas₅₂Cnanohybrα₂C₅π₅₁tro₂₅sC−orCrobustChy₂ro≤₅nC≤₅n₅ratαonQC2019OCUWXOCTYZPTZY 15

738 zhrou≤hCaChy₂roth₅rmaπCphosphatαzatαonCm₅tho₂Csynth₅sαz₅₂CtαioCan₂Cl₅Pbas₅₂C₅π₅₁tro₂₅sC−orC
hα≤hPp₅r−orman₁₅Cbatt₅ryPsup₅r₁apa₁αtorChybrα₂C₂₅vα₁₅QC2019OCWZXOCZU]PZV] 12

737 {πtrahα≤hCπ₅n≤thPtoP₂αam₅t₅rCratαoCnα₁δ₅πCphosphα₂₅Cnanowαr₅sCasCpnPwα₂₅C₅π₅₁tro₁ataπystC−orC
₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonQC2019OCU][OC]WVP]W] 16

736 soPjop₅₂CiuRioCnybrα₂Cuxα₂₅Ctanoarrays_CgnCknhan₁₅₂Ckπ₅₁tro₁ataπytα₁Cv₅r−orman₁₅C−orCth₅C
ny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2019OCYOCTZV[PTZWW 14

735 gppπα₁atαonsCo−CUjCs†₅n₅sCαnC₅n₅r≤yC₁onv₅rsαonCan₂Cstora≤₅Csyst₅msQC2019OCW[OCZUPTVV 878

734 n₅t₅roβun₁tαonC₅n≤αn₅₅rαn≤Co−Csoy₅URsoyUCwαthC₅π₅₁tronα₁Cmo₂uπatαonCtowar₂sCsyn₅r≤₅tα₁C
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonCan₂Csup₅r₁apa₁αtan₁₅Cp₅r−orman₁₅QC2019OCVX]OCTWT]PTWUY 104
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−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCbothCa₁α₂α₁Can₂Caπδaπαn₅C₅π₅₁troπyt₅sQC2019OCTUOCVZXPV[S 103

732 iompon₅ntP₁ontroππabπ₅C₁obaπtCt₅ππurα₂₅Cnanopartα₁π₅sC₅n₁apsuπat₅₂CαnCnαtro≤₅nP₂op₅₂C₁arbonC
−ram₅worδsC−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCαnCaπδaπαn₅C₁on₂αtαonsQC2019OCUWWOCXY[PXZX 40

731 x₅₁₅ntCa₂van₁₅sCαnCon₅P₂αm₅nsαonaπCnanostru₁tur₅sC−orC₅n₅r≤yC₅π₅₁tro₁ataπysαsQC2019OCWSOCWPUU 31

730 kπ₅₁tronα₁Cstru₁tur₅Can₂C₂Pban₂C₁₅nt₅rC₁ontroπC₅n≤αn₅₅rαn≤Cov₅rCsP₂op₅₂CiovCKsCcCtαOCsnOCl₅LC
hoππowCpoπyh₅₂ronC−ram₅sC−orCboostαn≤Chy₂ro≤₅nCpro₂u₁tαonQC2019OCXYOCWTTPWT] 252
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729
jαr₅₁tCkπ₅₁tro₂₅posαtαonCo−CvhosphorusPjop₅₂Ctα₁δ₅πCyup₅rstru₁tur₅sC−romCihoπαn₅C
ihπorα₂₅â��kthyπ₅n₅Cmπy₁oπCj₅₅pCkut₅₁tα₁Cyoπv₅ntC−orCknhan₁₅₂Cny₂ro≤₅nCkvoπutαonCiataπysαsQC2019OC
ZOCTXU]PTXVZ

19

728
s₅taπPur≤anα₁Cvr₅₁ursorâ��j₅rαv₅₂Cs₅soporousCiarbonCyph₅r₅sCwαthCnomo≤₅n₅ousπyCjαstrαbut₅₂C
soπyb₂₅numCiarbα₂₅Rtαtrα₂₅Ctanopartα₁π₅sC−orCk−−α₁α₅ntCny₂ro≤₅nCkvoπutαonCαnCgπδaπαn₅Cs₅₂αaQC
2019OCU]OCT[SZWT]

68

727 jαr₅₁tCsynth₅sαsCo−Cparaππ₅πC₂op₅₂CtPsovRtPitzCasChα≤hπyCa₁tαv₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonC
₁ataπystQC2019OCYUOCY]SPY][ 13

726 gCnov₅πCrαn₂qvαstCαnt₅r₁aπatαonC₁ompoun₂_Cyynth₅sαsOC₁rystaπCstru₁tur₅Can₂Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonCp₅r−orman₁₅QC2019OC]]OCYWPY] 5

725 kpαtaxαaπC≤rowthCo−C≤raph₅n₅ConC|[iZCnanom₅shsC−orChα≤hπyC₅−−α₁α₅ntCan₂Cstabπ₅Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2019OCVY]OCWZPXV 30

724 vπasmaCny₂ro≤₅nat₅₂CzαuURtα₁δ₅πCloamCasCanCk−−α₁α₅ntChα−un₁tαonaπCkπ₅₁tro₁ataπystC−orCuv₅raππC
}at₅rCypπαttαn≤QC2019OCZOC[[XP[]W 27

723
tanoPiuPs₅₂αat₅₂CsuπtαPyαt₅Cgpproa₁hCtoC{πtra−αn₅CsouCtanopartα₁π₅sConC
voπyK₂αaππyπ₂αm₅thyπammonαumC₁hπorα₂₅LPj₅₁orat₅₂Cx₅₂u₁₅₂Cmraph₅n₅Cuxα₂₅C−orCny₂ro≤₅nC
kvoπutαonCkπ₅₁tro₁ataπysαsQC2019OCTUOCWWTPWW[

17

722 yynth₅sαsCo−CTjCtoCVjCnanostru₁tur₅₂CtαioUyWConCnα₁δ₅πC−oamCan₂Cth₅αrCappπα₁atαonCαnCoxy≤₅nC
₅voπutαonCr₅a₁tαonQC2019OCWZYOCYSSPYSZ 23

721 kπ₅₁tro₁h₅mα₁aπC−abrα₁atαonCo−Cl₅Pbas₅₂CbαnaryCan₂Ct₅rnaryCphosphα₂₅C₁atho₂₅sC−orCprotonC
₅x₁han≤₅Cm₅mbran₅Cwat₅rC₅π₅₁troπyz₅rQC2019OC[SZOCTW[[TV 16

720 gCbαnaryC₁opp₅rPnα₁δ₅πChα₅rar₁hα₁aπCstru₁tur₅Ct₅mpπat₅₂CbyCm₅taπPor≤anα₁C−ram₅worδsC−orC₅−−α₁α₅ntC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2019OCWWOCU[WTPU[WZ 20

719 x₅a₁tαonCva₁δa≤αn≤Cioy₅Ctanopartα₁π₅sCαnCtPjop₅₂CiarbonCvoπyh₅₂raCwαthChα−un₁tαonaπαtyC−orC
uv₅raππC}at₅rCypπαttαn≤QC2019OCTTOCVVZUPVV[T 49

718 zhr₅₅Pjαm₅nsαonaπCtanoporousCioyvCv₅ntπan₂αt₅CasCaChα−un₁tαonaπCkπ₅₁tro₁ataπystC−orCuv₅raππC
t₅utraπC}at₅rCypπαttαn≤QC2019OCTTOCV[[SPV[[[ 47

717 iobaπtCphosphα₂₅Cmα₁rosph₅r₅sCαnt₅≤rat₅₂CwαthC₁a₂mαumCsuπ−α₂₅Cnanowαr₅sCasCanC₅−−α₁α₅ntC
photo₁ataπystC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2019OCWY]OCTYTPTYY 13

716 karthCabun₂antCmat₅rαaπsCb₅yon₂CtransαtαonCm₅taπC₂α₁haπ₁o≤₅nα₂₅s_CgC−o₁usConC₅π₅₁tro₁ataπyzαn≤C
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2019OCX[OCUWWPUZY 176

715 g≤v₂CgππoyCtanopartα₁π₅sCj₅₁orat₅₂CsoyUCUjCtanosh₅₅ts_Ck−−α₁α₅ntCny₂ro≤₅nCkvoπutαonCiataπystC
αnC}α₂₅CpnCion₂αtαonQC2019OCWOCVZ[PV[Y 7

714 nα≤hπyCk−−α₁α₅ntCny₂ro≤₅nCkvoπutαonC−romCaCs₅soporousCnybrα₂Co−Ctα₁δ₅πCvhosphα₂₅Ctanopartα₁π₅sC
gn₁hor₅₂ConCiobaπtCvhosphosuπ−α₂₅Rvhosphα₂₅Ctanosh₅₅tCgrraysQC2019OCTXOC₅T[SWUZU 65

713 yoπα₂Pphas₅ChotPpr₅ssαn≤Co−CvussP’olsCpr₅₁ursorCan₂C₂₅rαv₅₂Cphosphα₂₅C−orCov₅raππCwat₅rCspπαttαn≤QC
2019OCUWXOCXU[PXVX 80

712 yup₅r₁rαtα₁aπCiuUPgssαst₅₂Csynth₅sαsCo−Ctαl₅UuWRv₅rtα₁aππyPaπα≤n₅₂C₁arbonCnanotub₅CarraysChybrα₂C
asCaCbα−un₁tαonaπC₅π₅₁tro₁ataπystC−orC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2019OCTWXOCUSTPUS[ 54

Citation Report

78



711 xuuUCnano₁πust₅rCasCaCWPαnPTC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nCan₂Coxy≤₅nC₅π₅₁tro₁h₅mαstryQC2019OCXXOCW]PX[ 41

710 so₂₅sCo−Cl₅Con₁orporatαonCαnCioPl₅CKuxyLhy₂roxα₂₅Cuxy≤₅nCkvoπutαonCkπ₅₁tro₁ataπystsQC2019OCTUOCUSTXPUSUT 29

709 yoπv₅ntPm₅₂αat₅₂C₁rystaππαn₅Cphas₅sCo−CtαxyyCan₁hor₅₂ConCrmuCsh₅₅tsCasC₅π₅₁tro₁ataπystsC−orC
hy₂ro≤₅nC₅voπutαonCappπα₁atαonQC2019OCTUOCT[XSS[] 1

708 tα₁δ₅πCloamPyupport₅₂CioiuVfioy₅Ctanowαr₅sCwαthCaCn₅t₅rostru₁tur₅Cont₅r−a₁₅C−orCuv₅raππC
}at₅rCypπαttαn≤CwαthCrowCuv₅rpot₅ntαaπCan₂Cnα≤hCk−−α₁α₅n₁yQC2019OCZOCT[SSZWT 9

707 gCx₅vα₅wCunCny₂ro≤₅nCkn₅r≤yCvro₂u₁tαonClromCkπ₅₁tro₁h₅mα₁aπCyyst₅m_Ch₅n₅−αtsCgn₂Cihaππ₅n≤₅sQC
2019OCWTOC]SUP]S] 12

706 {nα−ormCvC₂op₅₂CioPtαPyCnanostru₁tur₅sC−orCasymm₅trα₁Csup₅r₁apa₁αtorsCwαthCuπtraPhα≤hC₅n₅r≤yC
₂₅nsαtα₅sQC2019OCTTOCY[[PY]Z 47

705 yαmuπtan₅ousπyChα≤hPrat₅C−ur−uraπChy₂ro≤₅natαonCan₂Coxα₂atαonCup≤ra₂αn≤ConCnanostru₁tur₅₂C
transαtαonCm₅taπCphosphα₂₅sCthrou≤hC₅π₅₁tro₁ataπytα₁C₁onv₅rsαonCatCambα₅ntC₁on₂αtαonsQC2019OCUWWOC[]]P]S[ 62

704 y₅π−Pyupport₅₂Cl₅Pjop₅₂CiovCtanowαr₅CgrraysCmrownConCiarbonCiπothCwαthCknhan₁₅₂Cvrop₅rtα₅sC
αnCrαthαumPoonChatt₅rα₅sQC2019OCUOCWSYPWTU 20

703 nα₅rar₁hα₁aπCiovâ��l₅vChran₁h₅₂Cn₅t₅rostru₁tur₅sC−orCnα≤hπyCk−−α₁α₅ntCkπ₅₁tro₁ataπytα₁C}at₅rC
ypπαttαn≤QC2019OCZOCUVVXPUVWU 92

702 yur−a₁₅Cr₅₁onstru₁tαonCo−C₁obaπtCphosphα₂₅Cnanosh₅₅tsCbyC₅π₅₁tro₁h₅mα₁aπCa₁tαvatαonC−orC₅nhan₁₅₂C
hy₂ro≤₅nC₅voπutαonCαnCaπδaπαn₅CsoπutαonQC2019OCTSOCUST]PUSUW 100

701 k−−α₁α₅ntCbα−un₁tαonaπCvana₂αumP₂op₅₂CtαVyUCnanoro₂CarrayC−orCov₅raππCwat₅rCspπαttαn≤QC2019OCYOCWWVPWXS 39

700 nα≤hπyCk−−α₁α₅ntCny₂ro≤₅nCvro₂u₁tαonC{sαn≤CaCx₅−orm₅₂Ckπ₅₁troπysαsCyyst₅mCjrαv₅nCbyCaCyαn≤π₅C
v₅rovsδαt₅CyoπarCi₅ππQC2019OCTUOCWVWPWWS 9

699 hoostαn≤Cvhoto₅π₅₁tro₁h₅mα₁aπC}at₅rCuxα₂atαonCwαthCiobaπtCvhosphα₂₅Ctanosh₅₅tsConCvorousC
hα|uWQC2019OCZOCZY]PZZ[ 23

698 iontroππ₅₂Csynth₅sαsCo−CVjCporousCstru₁tur₅₂C₁obaπtPαronCbas₅₂Cnanosh₅₅tsCbyC₅π₅₁tro₂₅posαtαonCasC
asymm₅trα₁C₅π₅₁tro₂₅sC−orCuπtraP₅−−α₁α₅ntCwat₅rCspπαttαn≤QC2019OCUWWOCX[VPX]V 62

697 hαm₅taππα₁CtαUPxioxvRtP₂op₅₂C₁arbonCnano−αb₅rs_Cyoπα₂PsoπutαonPaππoyC₅n≤αn₅₅rαn≤Ctowar₂C₅−−α₁α₅ntC
hy₂ro≤₅nC₅voπutαonQC2019OCUWWOCYUSPYUZ 83

696 suπtαm₅taπChorα₂₅sCtano₁haαnsCasCk−−α₁α₅ntCkπ₅₁tro₁ataπystsC−orCuv₅raππC}at₅rCypπαttαn≤QC2019OCTXOC₅T[SWUTU 83

695 vromotαn≤C₅π₅₁tro₁ataπytα₁Cov₅raππCwat₅rCspπαttαn≤CwαthCnanohybrα₂Co−CtransαtαonCm₅taπC
nαtrα₂₅Poxynαtrα₂₅QC2019OCUWTOCXUTPXUZ 128

694 vhas₅Piontroππ₅₂CiobaπtCvhosphα₂₅Ctanopartα₁π₅sCioupπ₅₂CwαthCtOCvOCyCioPjop₅₂CnoππowCiarbonC
voπyh₅₂ronsCasCk−−α₁α₅ntCiataπystsC−orChothCgπδaπαn₅Can₂Cg₁α₂α₁Cny₂ro≤₅nCkvoπutαonQC2019OCZOCT[SSZXZ 4

(2019-2019)

79



693 kjzgPassαst₅₂Chy₂roth₅rmaπCsynth₅sαsCo−C−πow₅rPπαδ₅Cioy₅UCnanoro₂sCasCanC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC
−orCth₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2019OCU[OC]XPTSS 29

692 hαPm₅taππα₁C₁obaπtPnα₁δ₅πCphosphα₂₅Cnanowαr₅sC−orC₅π₅₁tro₁ataπysαsCo−Cth₅Coxy≤₅nCan₂Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonsQC2020OCVX[OCT]YPUSU 24

691 iarbonC₁πothRtransαtαonCm₅taπsPbas₅₂Chybrα₂sCwαthC₁ontroππabπ₅Car₁hαt₅₁tur₅sC−orC₅π₅₁tro₁ataπytα₁C
hy₂ro≤₅nC₅voπutαonCPCgCr₅vα₅wQC2020OCWXOCZZTYPZZWS 51

690 tαiovCTjCnanothornsC≤rownConCVjChα₅rar₁hα₁aππyCporousCtαC−απmsC−orChα≤hCp₅r−orman₁₅Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2020OCVTOC[XXP[X[ 19

689 onv₅stα≤atαonCαnCyonoPphoto₁ataπysαsCvro₁₅ssC{sαn≤Cjop₅₂CiataπystCan₂Cl₅rrαt₅Ctanopartα₁π₅sC−orC
}ast₅wat₅rCzr₅atm₅ntQC2020OCTZTPT]W 3

688 tanophoto₁ataπysαsCan₂Cknvαronm₅ntaπCgppπα₁atαonsQC2020OC 5

687 y₅π−Pyupport₅₂CzransαtαonPs₅taπPhas₅₂Ckπ₅₁tro₁ataπystsC−orCny₂ro≤₅nCan₂Cuxy≤₅nCkvoπutαonQC2020OC
VUOC₅T[SYVUY 564

686 yαz₅P₂₅p₅n₂₅ntC₁ataπytα₁Ca₁tαvαtyCo−C₁obaπtCphosphα₂₅sC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2020OCWVOCTUTPTU[ 31

685 zαuURl₅UuVCphotoano₂₅sC−orCsoπarCwat₅rCoxα₂atαonCpr₅par₅₂CvαaC₅π₅₁tro₂₅posαtαonCo−CamorphousC
pr₅₁ursorsQC2020OCTUTOCTTSYUV 9

684 vot₅ntαaπPtun₅₂Cs₅π₅₁tαv₅C₅π₅₁trosynth₅sαsCo−CazoxyPOCazoPCan₂CamαnoParomatα₁sCov₅rCaCiovC
nanosh₅₅tC₁atho₂₅QC2020OCZOCU[XPU]X 53

683 horat₅C₁rossπαnδαn≤Csynth₅sαsCo−Cstru₁tur₅Ctaαπor₅₂C₁arbonPbas₅₂Cbα−un₁tαonaπC₅π₅₁tro₁ataπystsC
₂αr₅₁tπyC−romC≤uarC≤umChy₂ro≤₅πsC−orC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2020OCTXZOCTXVPTYV 14

682 kπ₅₁tronC₂₅nsαtyCmo₂uπatαonCo−Cl₅TPxioxvCnanosh₅₅tCarraysCbyCαronCαn₁orporatαonC−orChα≤hπyC
₅−−α₁α₅ntCwat₅rCspπαttαn≤QC2020OCYZOCTSWTZW 43

681 yup₅rhy₂rophαπα₁CgπPjop₅₂CtαvUCtanosh₅₅tsCasCk−−α₁α₅ntCkπ₅₁tro₁ataπystsC−orCny₂ro≤₅nCkvoπutαonC
x₅a₁tαonQC2020OC[OCT]SS]VY 10

680 tα₁δ₅πâ��man≤an₅s₅Cbαm₅taππα₁Cphosphα₂₅sCporousCnanosh₅₅tCarraysCasChα≤hπyCa₁tαv₅Cbα−un₁tαonaπC
hy₂ro≤₅nCan₂Coxy≤₅nC₅voπutαonC₅π₅₁tro₁ataπystsC−orCov₅raππCwat₅rCspπαttαn≤QC2020OCVU]OCTVXTUT 29

679 on−πu₅n₁₅Co−Cth₅CtotaπCm₅taπCαonsC₁on₁₅ntratαonCan₂CizghConCth₅C₅π₅₁tro₁h₅mα₁aπCprop₅rtα₅sCo−CtigC
₁atho₂₅Csynth₅sαz₅₂CbyCusαn≤Cur₅aCpr₅₁αpαtantQC2020OCUYOCTUZPTV] 1

678 gCr₅vα₅wConCnonPnobπ₅Cm₅taπCbas₅₂C₅π₅₁tro₁ataπysαsC−orCth₅Coxy≤₅nC₅voπutαonCr₅a₁tαonQC2020OCTVOCWU]WPWVS] 75

677 l₅Pjop₅₂CiovClπow₅rPrαδ₅Csα₁rostru₁tur₅ConCiarbonCs₅mbran₅CasCont₅≤rat₅₂Ckπ₅₁tro₂₅CwαthC
knhan₁₅₂Cyo₂αumCoonCytora≤₅QC2020OCUYOCTU][PTVSX 27

676 t₅wCαnsα≤htsCαntoCm₅₁hanαsmsConC₅π₅₁tro₁h₅mα₁aπCtUCr₅₂u₁tαonCr₅a₁tαonC₂rαv₅nCbyC₅−−α₁α₅ntC
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649 onv₅stα≤atαonCo−CanαonC₂opαn≤C₅−−₅₁tCtoCboostCov₅raππCwat₅rCspπαttαn≤QC2020OCV[TOC[WP]X 11

648 suπtαPwaππ₅₂C₁arbonCnanotub₅sCr₅αn−or₁₅₂Cnα₁δ₅πCphosphα₂₅C₁omposαt₅_CgsCanC₅−−α₁α₅ntC
₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCbyCon₅Pst₅pCpow₂₅rCsαnt₅rαn≤QC2020OCWXOCWTUPWUV 4

647 j₅v₅πopm₅ntsCan₂Cv₅rsp₅₁tαv₅sCαnCV₂CzransαtαonPs₅taπPhas₅₂Ckπ₅₁tro₁ataπystsC−orCt₅utraπCan₂C
t₅arPt₅utraπC}at₅rCkπ₅₁troπysαsQC2020OCTSOCT]SUYYY 113

646 tonpr₅₁αousCano₂α₁C₁ataπystsC−orCπowPmoπ₅₁uπarPhy₂ro₁arbonC−u₅πC₁₅ππs_Czh₅or₅tα₁aπC₁onsα₂₅ratαonC
an₂C₁urr₅ntCpro≤r₅ssQC2020OCZZOCTSS[SX 62

645 s₅tho₂sC−orCkπ₅₁tro₁ataπysαsQC2020OC 0

644 vartαaπCphosphorαzatαonCo−CporousCioâ��tαâ��hC−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonC₅π₅₁tro₁ataπysαsQC2020OC
WXOCWXWXPWXXX 9

643 y₅π−Psupport₅₂Cnα₅rar₁hα₁aπCl₅KvuVLUfiuVvCnanotub₅CarraysC−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCαnC
aπδaπαn₅Cm₅₂αaQC2020OC[USOCTXVT[X 10

642 ras₅rPgbπatαonPvro₂u₁₅₂CiobaπtCtα₁δ₅πCvhosphat₅CwαthCnα≤hP|aπ₅n₁₅Ctα₁δ₅πCoonsCasCanCg₁tαv₅C
iataπystC−orCth₅Cuxy≤₅nCkvoπutαonCx₅a₁tαonQC2020OCUYOCUZ]VPUZ]Z 12

641 nα₅rar₁hα₁aπCh₅t₅roPar₁hαt₅₁tur₅sCo−CαnPsαtuC≤PiVtWP₁oupπ₅₂Cl₅P₂op₅₂C’nuCmα₁roP−πow₅rsCwαthC
₅nhan₁₅₂Cvαsαbπ₅Pπα≤htCphoto₁ataπytα₁Ca₁tαvαtα₅sQC2020OCXSYOCTWXSTZ 22

640 ny₂ro≤₅nCkvoπutαonCbyCtαUvCiataπystsCj₅rαv₅₂C−romCvhosphαn₅CsulsQC2020OCVOCTZYPT[V 18
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639 vorousC₁oor₂αnatαonCpoπym₅rP₂₅rαv₅₂CuπtrasmaππCiovC₅n₁apsuπat₅₂CαnCnαtro≤₅nP₂op₅₂C₁arbonC−orC
₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCαnCbothCa₁α₂α₁Can₂Cbasα₁Cm₅₂αaQC2020OCWXOCTZU]PTZVZ 12

638 g₂van₁₅₂C₁ataπystsC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCbas₅₂ConCsoyURtαioUyWCh₅t₅rostru₁tur₅sCαnC
gπδaπαn₅Cs₅₂αaQC2020OCWXOCTZX]PTZY[ 12

637
gtomα₁aππyCjαsp₅rs₅₂CsoCyupport₅₂ConCs₅taππα₁Cio]y[Ctano−πaδ₅sCasCanCg₂van₁₅₂C
tobπ₅Ps₅taπPlr₅₅Chα−un₁tαonaπC}at₅rCypπαttαn≤CiataπystC}orδαn≤CαnC{nαv₅rsaπCpnCion₂αtαonsQC2020OC
TSOCT]SVTVZ

97

636 ionstru₁tαonCo−Cl₅UuVfiuuCn₅t₅roβun₁tαonCtanotub₅sC−orCknhan₁₅₂Cuxy≤₅nCkvoπutαonCx₅a₁tαonQC
2020OCVOCYYYPYZW 27

635 vhoto₅π₅₁tro₁h₅mα₁aπCi₅ππsC−orCgrtα−α₁αaπCvhotosynth₅sαs_Cgπt₅rnatαv₅sCtoC}at₅rCuxα₂atαonQC2020OCYOCT[XPUSV 22

634 k−−α₁α₅ntCan₂Cstabπ₅Ctαâ��ioâ��l₅â��vCnanosh₅₅tCarraysConCtαC−oamC−orCaπδaπαn₅Can₂Cn₅utraπChy₂ro≤₅nC
₅voπutαonQC2020OCWXOCUXSWPUXTU 13

633 gCsorphoπo≤α₁aππyCkn≤αn₅₅r₅₂CxobustChα−un₁tαonaπCiuioUuWCtanosh₅₅tCiataπystC−orCnα≤hπyC
k−−α₁α₅ntCuv₅raππC}at₅rCypπαttαn≤QC2020OCZOCT]STXTX 22

632 yyn₅r≤αstα₁C₅−−₅₁tCo−Cuπtra−αn₅CnanoPxuC₂₅₁orat₅₂C₁obaπtC₁arbonat₅Chy₂roxα₂₅sCnanowαr₅sC−orC
a₁₁₅π₅rat₅₂Caπδaπαn₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2020OCVVTOCTVXVYZ 27

631 iovCtano−ram₅sCasChα−un₁tαonaπCkπ₅₁tro₁ataπystsC−orCk−−α₁α₅ntCuv₅raππC}at₅rCypπαttαn≤QC2020OCTSOCWTUPWT] 188

630 iarbonP₁oat₅₂CioPsoPvCnanosh₅₅tsCsupport₅₂ConC₁arbonC₁πothCasC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orC
ny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2020OCWXOCXWWPXXU 12

629 tano₁rystaππαn₅Ctα}uWP}uVP}uUQ]Ciomposαt₅Cytrαn≤s_Clabrα₁atαonOCihara₁t₅rαzatαonCan₂Cth₅αrC
kπ₅₁tro₁ataπytα₁Cv₅r−orman₁₅C−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2020OCXTOCTUYWPTUZW 6

628 tPαn₂u₁₅₂Cπattα₁₅C₁ontra₁tαonC≤₅n₅raππyCboostsCth₅Chy₂ro≤₅nC₅voπutαonC₁ataπysαsCo−CvPrα₁hCm₅taπC
phosphα₂₅sQC2020OCYOC₅aaw[TTV 116

627 ioPl₅yRioyCn₅t₅rostru₁tur₅₂Ctanomat₅rαaπsC−orCpnCy₅nsαn≤QC2020OCUSOC

626
vhosphorusP₂opαn≤Can₂Ca₂₂αtαonCo−C|UuXCαntoCvtR≤raph₅n₅Cr₅suπtαn≤CαnChα≤hπyP₅nhan₁₅₂C
₅π₅₁troPphotoCsyn₅r≤αstα₁C₁ataπysαsC−orCoxy≤₅nCr₅₂u₁tαonCan₂Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonsQC2020OC
WXOCVSYWZPVSYX[

6

625 la₁απ₅Csynth₅sαsCo−C₂α−un₁tαonaπCtα|Crjnf’olPYZCpPnCβun₁tαon_Cy₅rv₅CasCpromαn₅ntCphoto₁ataπystC−orC
hy₂ro≤₅nC₅voπutαonCan₂Csup₅r₁apa₁αtorC₅π₅₁tro₂₅CasCw₅ππQC2020OCTYUOCXVXPXW] 30

624 x₅₁₅ntCg₂van₁₅sCαnCzransαtαonCs₅taπCiarbα₂₅Ckπ₅₁tro₁ataπystsC−orCuxy≤₅nCkvoπutαonCx₅a₁tαonQC2020OC
TSOCTTYW 23

623 oonP₅x₁han≤₅C₁ontroππ₅₂Csur−a₁₅C₅n≤αn₅₅rαn≤Co−C₁obaπtCphosphα₂₅Cnanowαr₅sC−orC₅nhan₁₅₂C
hy₂ro≤₅nC₅voπutαonQC2020OCZ[OCTSXVWZ 10

622 iontroππabπ₅Cn₅t₅roatomCjopαn≤Ck−−₅₁tsCo−CiriovCtanopartα₁π₅s_CaCxobustCkπ₅₁tro₁ataπystC−orC
uv₅raππC}at₅rCypπαttαn≤CαnCgπδaπαn₅CyoπutαonsQC2020OCTUOCWZV]ZPWZWSZ 18
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621 oronCnanopartα₁π₅sCπoa₂₅₂ConCnα₁δ₅πCsuπ−α₂₅Cnanosh₅₅ts_CanC₅−−α₁α₅ntCamorphousC₁ataπystC−orCwat₅rC
oxα₂atαonQC2020OCWOCXW][PXXSU 1

620 oronPr₅≤uπat₅₂CtαvyC−orC₅nhan₁₅₂Coxy≤₅nC₅voπutαonC₅−−α₁α₅n₁yQC2020OC[OCUVX[SPUVX[] 8

619 gC₁rαtα₁aπCr₅vα₅w_CTjRUjCnanostru₁tur₅₂Cs₅π−Psupport₅₂C₅π₅₁tro₂₅sC−orC₅π₅₁tro₁h₅mα₁aπCwat₅rC
spπαttαn≤QC2020OCWZWOCUU[YUT 38

618 g₁₁₅π₅ratαn≤Chy₂ro≤₅nC₅voπutαonCαnCxuP₂op₅₂Cl₅iovCnanoarraysCwαthCπattα₁₅C₂αstortαonCtowar₂C
hα≤hπyC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2020OCTSOC[VTWP[VUW 7

617 zrαm₅taπPbas₅₂CtP₂op₅₂C₁arbonCnanotub₅sCarraysConCtαC−oamsCasCs₅π−Psupport₅₂C₅π₅₁tro₂₅sC−orC
hy₂ro≤₅nRoxy≤₅nC₅voπutαonCr₅a₁tαonsCan₂Cwat₅rCspπαttαn≤QC2020OCW[SOCUU[[YY 22

616 l₅Pjop₅₂CioPsoPyCmα₁rotub₅_CaChα≤hπyC₅−−α₁α₅ntCbα−un₁tαonaπC₅π₅₁tro₁ataπystC−orCov₅raππCwat₅rC
spπαttαn≤CαnCaπδaπαn₅CsoπutαonQC2020OCW]OCTXSS]PTXSUU 7

615 jynamα₁C₅voπutαonCo−Cαsoπat₅₂Cxuâ��l₅vCatomα₁Cαnt₅r−a₁₅Csαt₅sC−orCpromotαn≤Cth₅C₅π₅₁tro₁h₅mα₁aπC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2020OC[OCUUYSZPUUYTU 16

614 ion₂u₁tαv₅CtαCsupport₅₂CtαiouUâ��tαiovCnanosh₅₅tsCasChα≤hπyCa₁tαv₅C₅π₅₁tro₁ataπystCtowar₂C
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅Cm₅₂αaQC2020OC[W[OCTXYYSV 3

613 x₅s₅ar₁hCpro≤r₅ssCan₂Csur−a₁₅Rαnt₅r−a₁αaπCr₅≤uπatαonCm₅tho₂sC−orC₅π₅₁trophoto₁ataπytα₁Chy₂ro≤₅nC
pro₂u₁tαonC−romCwat₅rCspπαttαn≤QC2020OCT[OCTSSXUW 12

612 x₅₁₅ntCa₂van₁₅sCαnCnanostru₁tur₅₂CtransαtαonCm₅taπCphosphα₂₅s_Csynth₅sαsCan₂C₅n₅r≤yPr₅πat₅₂C
appπα₁atαonsQC2020OCTVOCWXYWPWX[U 116

611 ioraππαn₅Pπαδ₅CiovVfiuCasCanC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orCth₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCa₁α₂α₁C
an₂Caπδaπαn₅CsoπutαonsQC2020OCWWOCT[YSTPT[YSZ 3

610 xatαonaπC₂₅sα≤nCo−CioPyPvCnanosh₅₅tCarraysCasCbα−un₁tαonaπC₅π₅₁tro₁ataπystsC−orCbothC₅thanoπC
oxα₂atαonCr₅a₁tαonCan₂Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2020OCZOCWW][PWXSY 7

609 j₅sα≤nCo−CVjCnoππowCvorousCn₅t₅ro≤₅n₅ousCtα₁δ₅πPiobaπtCvhosphα₂₅sC−orCyyn₅r≤αstα₁aππyC
knhan₁αn≤Ciataπytα₁Cv₅r−orman₁₅C−orCkπ₅₁trooxα₂atαonCo−Cs₅thanoπQC2020OCTUOCVW]ZTPVW]Z] 20

608 ny₂ro≤₅nC₅voπutαonConCnonPm₅taπCoxα₂₅C₁ataπystsQC2020OCUOCSWUSSU 9

607 ioupπαn≤CSjCan₂CTjCiarbonsC−orCkπ₅₁tro₁h₅mα₁aπCny₂ro≤₅nCvro₂u₁tαonCvromot₅₂CbyCaCv₅r₁oπatαonC
s₅₁hanαsmQC2020OCTVOCWS]WPWTSU 3

606 kπ₅₁tronα₁Cmo₂uπatαonCbyCtCαn₁orporatαonCboostsCth₅C₅π₅₁tro₁ataπytα₁Cp₅r−orman₁₅Co−Cur₁hαnPπαδ₅C
tαXvWChoππowCmα₁rosph₅r₅sC−orChy₂ro≤₅nC₅voπutαonQC2020OCWSUOCTUYVSU 22

605 gCr₅vα₅wCo−Cth₅C₅π₅₁tro₁ataπystsConChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCwαthCanC₅mphasαsConCl₅OCioCan₂C
tαPbas₅₂Cphosphα₂₅sQC2020OCXXOCTWS[TPTWTSW 36

604 lormatαonCo−CgmorphousCioPgπPvCray₅rConCiogπCray₅r₅₂Cjoubπ₅Cny₂roxα₂₅CtanoarrayCasCt₅utraπC
kπ₅₁tro₁ataπystsC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2020OC[OCXXUZ]X 0
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603 onCyαtuPmrownCiobaπtâ��oronCvhosphα₂₅Phas₅₂Cont₅≤rat₅₂Ckπ₅₁tro₂₅C−orCron≤Pz₅rmC}at₅rCypπαttαn≤C
un₂₅rCaCrar≤₅Ciurr₅ntCj₅nsαtyCatCth₅Con₂ustrαaπCkπ₅₁troπysαsCz₅mp₅ratur₅QC2020OC[OCTZ[U[PTZ[V[ 26

602 iovCan₂CtαvCαmpπant₅₂CαnCaChoππowCporousCtP₂op₅₂C₁arbonCpoπyh₅₂ronC−orCpnCunαv₅rsaπChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonCan₂Caπδaπαn₅Cov₅raππCwat₅rCspπαttαn≤QC2020OCTUOCUV[XTPUV[X[ 16

601 yur−a₁₅Coxα₂atαonCo−CtransαtαonCm₅taπCsuπ−α₂₅Can₂Cphosphα₂₅Cnanomat₅rαaπsQC2020OCTWOCUUYW 5

600 mraph₅n₅Cuxα₂₅Cj₅₁orat₅₂CwαthCxhCtanosph₅r₅sC−orCkπ₅₁tro₁ataπytα₁C}at₅rCypπαttαn≤QC2020OCVOCTUU[[PTUU]Y 8

599 xuvWC₂₅₁orat₅₂CiovCa₁a₁αaPπαδ₅Carray_CgnC₅−−α₁α₅ntπyC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonC
atCa₁α₂α₁Can₂Caπδaπαn₅C₁on₂αtαonQC2020OCXVWOCTWZYUY 10

598
nybrα₂αzatαonCo−Chαm₅taππα₁Csoπyb₂₅numPzun≤st₅nCiarbα₂₅CwαthCtαtro≤₅nPjop₅₂Ciarbon_CgC
xatαonaπCj₅sα≤nCo−Cyup₅rCg₁tαv₅CvorousCiomposαt₅Ctanowαr₅sCwαthCzaαπor₅₂Ckπ₅₁tronα₁Cytru₁tur₅C−orC
hoostαn≤Cny₂ro≤₅nCkvoπutαonCiataπysαsQC2020OCVSOCUSSVT][

21

597 tαiovCnanopartα₁π₅sC₅n₁apsuπat₅₂CαnC₁rossPπαnδ₅₂C≤raph₅n₅Ca₅ro≤₅πCtoC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2020OCVTOCTVXUTPTVXVS 1

596 jαr₅₁tC≤rowthCo−Ctαâ��l₅Cphosphα₂₅sCnanohybrα₂sConCtαl₅C−oamC−orChα≤hπyC₅−−α₁α₅ntCwat₅rCoxα₂atαonQC
2020OC[WZOCTXYVYV 16

595 kπ₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonCun₂₅rCn₅utraπCpnC₁on₂αtαons_C₁urr₅ntCun₂₅rstan₂αn≤sOCr₅₁₅ntC
a₂van₁₅sOCan₂C−utur₅Cprosp₅₁tsQC2020OCTVOCVT[XPVUSY 85

594 gCr₅vα₅wConCnα₁δ₅πC₁obaπtCsuπphα₂₅Can₂Cth₅αrChybrα₂s_CkarthCabun₂antOCpnCstabπ₅C₅π₅₁troP₁ataπystC−orC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2020OCWXOCUWXT[PUWXWV 34

593 zaαπorαn≤Cth₅Ci₂yCsur−a₁₅Cstru₁tur₅C−orCphoto₁ataπytα₁Cappπα₁atαonsQC2020OC[OCTSWVTV 17

592 lavorabπ₅CgmorphousPirystaππαn₅CoronCuxyhy₂roxα₂₅Cvhas₅Choun₂arα₅sC−orChoost₅₂Cgπδaπαn₅C}at₅rC
uxα₂atαonQC2020OCTVOCW]TTPW]TX 25

591 y₅π−Psupport₅₂CtP₂op₅₂CitzCarraysC−orC−π₅xαbπ₅C’nâ��aαrCbatt₅rα₅sQC2020OC[OCT[TYUPT[TZU 37

590 yyn₅r≤αstα₁Cioupπαn≤Co−CtαCtanopartα₁π₅sCwαthCtαCiCtanosh₅₅tsC−orCnα≤hπyCk−−α₁α₅ntCuv₅raππC}at₅rC
ypπαttαn≤QC2020OCTYOC₅USSTYWU 55

589 kπ₅₁tro₁ataπytα₁CtUCr₅₂u₁tαonCtoCtnVCwαthChα≤hClara₂aα₁C₅−−α₁α₅n₁yC₅nabπ₅₂CbyCvana₂αumCphosphα₂₅C
nanopartα₁π₅ConC|C−oαπQC2020OCTVOCU]YZPU]ZU 32

588 ior₅â��yh₅ππC“₅maαπ´ prot₅₁t₅₂–CasCnα≤hπyCk−−α₁α₅ntCan₂Cjurabπ₅Chα−un₁tαonaπCkπ₅₁tro₂₅sC−orC
kπ₅₁tro₁h₅mα₁aπC}at₅rCypπαttαn≤QC2020OCVWOCTSUZYPTSU[T 10

587 knabπαn≤C₅−−α₁α₅ntChy₂ro≤₅nP₅voπutαonCr₅a₁tαonCov₅rCp₅rovsδαt₅Coxα₂₅C₅π₅₁tro₁ataπystsCthrou≤hC
phosphorusCpromotαonQC2020OCWXOCUW[X]PUW[Y] 10

586 onsα≤htsCαntoCth₅Csyn₅r≤αstα₁C₅−−₅₁tCo−CmuπtαPwaππ₅₂C₁arbonCnanotub₅C₂₅₁orat₅₂CsoP₂op₅₂CiovUC
hybrα₂C₅π₅₁tro₁ataπystsCtowar₂C₅−−α₁α₅ntCan₂C₂urabπ₅Cov₅raππCwat₅rCspπαttαn≤QC2020OC[OCTZYUTPTZYVV 26
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585 yup₅rbCny₂ro≤₅nCkvoπutαonCbyCaCvtCtanopartα₁π₅Pj₅₁orat₅₂CtαyCsα₁roro₂CgrrayQC2020OCTUOCV]TYVPV]TY] 23

584 knabπαn≤C₅π₅₁tro₁h₅mα₁aπC₁onv₅rsαonCo−CtUCtoCtnVCun₂₅rCambα₅ntC₁on₂αtαonsCbyCaCiovVCnanon₅₅₂π₅C
arrayQC2020OC[OCTZ]XYPTZ]X] 35

583 zar≤₅t₅₂Cgss₅mbπyCo−C{πtrathαnCtαuRsoyCkπ₅₁tro₂₅sC−orCkπ₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonCαnC
gπδaπαn₅Ckπ₅₁troπyt₅QC2020OCTSOC 1

582 z₅nsαπ₅Pstraαn₅₂Cruth₅nαumCphosphα₂₅CbyCanαonCsubstαtutαonC−orChα≤hπyCa₁tαv₅Can₂C₂urabπ₅Chy₂ro≤₅nC
₅voπutαonQC2020OCZZOCTSXUTU 14
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p₅r−orman₁₅C₅π₅₁tro₁ataπystsC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2020OCVXOC[ZP]Y 3

454 sulsP₂₅rαv₅₂CiuVvfiovCpPnCh₅t₅roβun₁tαonC−orC₅nhan₁₅₂Cphoto₁ataπytα₁Chy₂ro≤₅nC₅voπutαonQC
2020OCV]XOCTUXTTV 71

453 zhr₅₅P₂αm₅nsαonaπCtαUvâ��sovUCm₅soporousCnanoro₂sCarrayCasCs₅π−Pstan₂αn≤C₅π₅₁tro₁ataπystC−orC
hα≤hπyC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonQC2020OCWXOCTXSYVPTXSZX 14

452 y₅π−Pyupport₅₂Cl₅vPiosovCnα₅rar₁hα₁aπCtanostru₁tur₅sC−orCk−−α₁α₅ntCny₂ro≤₅nCkvoπutαonQC2020OCTXOCTX]SPTX]Z3

451 vhosphorusP₂op₅₂Cioz₅RiCnanopartα₁π₅sC₁r₅at₅Cn₅wCioPvCa₁tαv₅Csαt₅sCtoCpromot₅Cth₅Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2020OCTUOC]TZTP]TZZ 11

450 tobπ₅Pm₅taπP−r₅₅CioCvCnanopartα₁π₅s_Cmo₂α−α₅₂Cp₅rovsδαt₅Coxα₂₅CuπtrathαnCnanosh₅₅tC
photo₁ataπystsCwαthCsα≤nα−α₁antπyC₅nhan₁₅₂Cphoto₁ataπytα₁Chy₂ro≤₅nC₅voπutαonCa₁tαvαtyQC2020OCVTOCVUXWST 2

449 gss₅mbπ₅₂CVjCsulConCUjCtanosh₅₅tsC−orCy₅π−Pboostαn≤Ciataπytα₁Cyynth₅sαsCo−CtP₂op₅₂CiarbonC
tanotub₅Ckn₁apsuπat₅₂Cs₅taππα₁CioCkπ₅₁tro₁ataπystsC−orCuv₅raππC}at₅rCypπαttαn≤QC2020OCUZTOCTT[]V] 63

448 nα≤hPpr₅₁αsαonCr₅≤uπatαonCsynth₅sαsCo−Cl₅P₂op₅₂CioUvCnanoro₂Cbun₂π₅sCasC₅−−α₁α₅ntC₅π₅₁tro₁ataπystsC
−orChy₂ro≤₅nC₅voπutαonCαnCaππPpnCran≤₅Can₂Cs₅awat₅rQC2021OCXXOC]UPTST 28

447 saαz₅Pπαδ₅CiovCnanoro₂CarraysCasCanC₅−−α₁α₅ntCan₂CrobustC₅π₅₁tro₁ataπystC−orCsup₅rαorChy₂ro≤₅nC
≤₅n₅ratαonQC2021OCWYOCUSUYPUSVX 9

446
uxy≤₅nCva₁an₁α₅sC₅n≤αn₅₅r₅₂Cs₅π−Psupport₅₂ChC₂op₅₂CioVuWCnanowαr₅sCasCanC₅−−α₁α₅ntC
muπtα−un₁tαonaπC₁ataπystC−orC₅π₅₁tro₁h₅mα₁aπCwat₅rCspπαttαn≤Can₂Chy₂roπysαsCo−Cso₂αumCborohy₂rα₂₅QC
2021OCWSWOCTUYWZW

38

445 hoostαn≤C₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC≤₅n₅ratαonCbyCaCr₅n₅wabπ₅CporousCwoo₂Cm₅mbran₅C₂₅₁orat₅₂C
wαthCl₅P₂op₅₂CtαvCaππoysQC2021OCXYOCUVPVV 24

444 xatαonaπC₂₅sα≤nCo−ChoππowCoxy≤₅nC₂₅−α₁α₅n₁yP₅nrα₁h₅₂Ctαl₅UuWftRrmuCasCbα−un₁tαonaπC
₅π₅₁tro₁ataπystsC−orCov₅raππCwat₅rCspπαttαn≤QC2021OCXWOCX]XPYSV 16

443 k−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅CvαaCnov₅πChybrα₂Co−CvtC₂₅posαt₅₂Czαn₁Cphosphα₂₅C
nanosh₅₅tsQC2021OCTVVOCTTTSUW 5

442 tanostru₁tur₅₂Ctαâ��ioCaππoyC₅π₅₁tro₂₅sC−orCbothChy₂ro≤₅nCan₂Coxy≤₅nC₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅C
₅π₅₁troπyz₅rQC2021OCWYOCTSS[UPTSS]U 15
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441 xuC₂op₅₂Cbαm₅taππα₁Cphosphα₂₅C₂₅rαv₅₂C−romCUjCm₅taπCor≤anα₁C−ram₅worδCasCa₁tαv₅Can₂CrobustC
₅π₅₁tro₁ataπystC−orCwat₅rCspπαttαn≤QC2021OCXVYOCTWZ]XU 35

440 zh₅Cm₅₁hanαsmCan₂Csur−a₁₅C₅n≤αn₅₅rαn≤Co−C₁arbonC₅n₁apsuπat₅C₂₅−₅₁tsPrα₁hCmoπyb₂₅numC
phosphα₂₅C−orCth₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅Cm₅₂αaQC2021OC[XSOCTXYZVZ 5

439 knhan₁αn≤Cwat₅rCspπαttαn≤CvαaCw₅aδ₅nαn≤CnUCan₂CuUCa₂sorptαonConCtαioPrjnfi₂yC₂u₅CtoC
αnt₅rstαtαaπCnαtro≤₅nC₂opαn≤_CgC₁πos₅CπooδCatCth₅Cm₅₁hanαsmCo−C₅π₅₁tronCtrans−₅rQC2021OCXZOCTT[PTVS 2

438 n₅t₅ro≤₅n₅ousChαm₅taππα₁Cvhosphα₂₅CtαCUCvPl₅CUCvCasCanCk−−α₁α₅ntChα−un₁tαonaπCiataπystC−orC
}at₅rRy₅awat₅rCypπαttαn≤QC2021OCVTOCUSSYW[W 134

437 gmorphousCphosphatαz₅₂Cruth₅nαumPαronCbαm₅taππα₁Cnano₁πust₅rsCwαthCvtPπαδ₅Ca₁tαvαtyC−orChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2021OCU[VOCTT]X[V 27

436 yproutPshap₅₂CsoP₂op₅₂CiovCwαthCmaxαmαz₅₂Chy₂rophαπα₁αtyCan₂C≤asCbubbπ₅Cr₅π₅as₅C−orC
hα≤hPp₅r−orman₁₅Cwat₅rCspπαttαn≤C₁ataπystQC2021OCWS[OCTUZVVT 19

435 x₅₁₅ntCa₂van₁₅sCαnCnonPpr₅₁αousCm₅taπC₅π₅₁tro₁ataπystsC−orCpnPunαv₅rsaπChy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2021OCYOCWX[PWZ[ 22

434
iomputatαonaπCan₂C₅xp₅rαm₅ntaπCαnv₅stα≤atαonCo−CioCan₂CyP₂op₅₂CtαUvCasCanC₅−−α₁α₅ntC
₅π₅₁tro₁ataπystC−orCa₁α₂Cm₅₂αat₅₂CprotonC₅x₁han≤₅Cm₅mbran₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2021OC
TTOC[YTP[ZV

6

433 x₅₁₅ntCpro≤r₅ssConCsynth₅tα₁Cstrat₅≤α₅sCan₂Cappπα₁atαonsCo−CtransαtαonCm₅taπCphosphα₂₅sCαnC₅n₅r≤yC
stora≤₅Can₂C₁onv₅rsαonQC2021OCWZOCWWSWPWWUX 47

432 hoostαn≤Cps₅u₂o₁apa₁αtαv₅C₅n₅r≤yCstora≤₅Cp₅r−orman₁₅CvαaCbothCphosphorusCva₁an₁yC₂₅−₅₁tCan₂C
₁har≤₅Cαnβ₅₁tαonCt₅₁hnαqu₅Cov₅rCth₅CiovC₅π₅₁tro₂₅QC2021OC[YWOCTX[TSY 10

431 {πtra−αn₅CmuπtαPm₅taππα₁C₁arbα₂₅Cnano₁rystaπsC₅n₁as₅₂CαnCaC₁arbonCmatrαxCasC₂urabπ₅C₅π₅₁tro₁ataπystsC
towar₂sC₅−−₅₁tαv₅Caπδaπαn₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2021OCUOCVVYPVWW 2

430 ont₅≤rat₅₂Cs₅π₅₁tαv₅Cnαtrαt₅Cr₅₂u₁tαonCtoCammonαaCwαthCt₅trahy₂roαsoquαnoπαn₅C
s₅mαP₂₅hy₂ro≤₅natαonCov₅rCaCva₁an₁yPrα₁hCtαCbα−un₁tαonaπC₅π₅₁tro₂₅QC2021OC]OCUV]PUWV 18

429 gCr₅vα₅w_Czar≤₅tPorα₅nt₅₂CtransαtαonCm₅taπCphosphα₂₅C₂₅sα≤nCan₂Csynth₅sαsC−orCwat₅rCspπαttαn≤QC2021
OCWYOCXTVTPXTW] 22

428 gπOCl₅P₁o₂op₅₂CiovCnanopartα₁π₅sCan₁hor₅₂ConCr₅₂u₁₅₂C≤raph₅n₅Coxα₂₅CasCbα−un₁tαonaπC₁ataπystsCtoC
₅nhan₁₅Cov₅raππCwat₅rCspπαttαn≤QC2021OCWUTOCTUZ[XY 15

427 kn≤αn₅₅rαn≤CαronCphosphα₂₅PonPpπasmonα₁Cg≤RguPnanosh₅ππsCasCanC₅−−α₁α₅ntC₁atho₂₅C₁ataπystCαnC
wat₅rCspπαttαn≤C−orChy₂ro≤₅nCpro₂u₁tαonQC2021OCUT[OCTT]XUS 3

426 nα≤hπyCa₁tαv₅CnonPnobπ₅C₅π₅₁tro₁ataπystC−romCioUvRtαUvCnanohybrα₂sC−orCpnPunαv₅rsaπChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2021OCTYOCTSSVTW 28

425 yyn₅r≤αstα₁C₅π₅₁tronα₁Can₂Cmorphoπo≤α₁aπCmo₂uπatαonConCt₅rnaryCioTâ��x|xvCnanon₅₅₂π₅CarraysC−orC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonCwαthCπar≤₅C₁urr₅ntC₂₅nsαtyQC2021OCYWOC[[SP[]T 9

424 tαiovCnanoro₂CarraysCasChα≤hPp₅r−orman₁₅Cbα−un₁tαonaπC₅π₅₁tro₁ataπystC−orCov₅raππCwat₅rCspπαttαn≤C
atChα≤hC₁urr₅ntC₂₅nsαtα₅sQC2021OCW[WOCUU]UY] 26
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423 l₅P₂op₅₂CtαiovRvrussαanCbπu₅Canaπo≤ChoππowCnano₁ub₅sCasCanC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orCoxy≤₅nC
₅voπutαonCr₅a₁tαonQC2021OCVYZOCTVZW]U 11

422 tα₁δ₅πCs₅π₅nα₂₅C−romCsαn≤π₅Pmoπ₅₁uπ₅C₅π₅₁tro₂₅posαtαonC−orC₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁Cov₅raππCwat₅rC
spπαttαn≤QC2021OCWXOCVXTPVXZ 11

421 xuth₅nαumCnano₂₅n₂rαt₅sConCr₅₂u₁₅₂C≤raph₅n₅Coxα₂₅_CanC₅−−α₁α₅ntCwat₅rCan₂CWPnαtroph₅noπC
r₅₂u₁tαonC₁ataπystQC2021OCWXOCTXXYPTXYW 8

420 vorousCiovRioUvCh₅t₅rostru₁tur₅C−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCan₂Cappπα₁atαonCαnC
ma≤n₅sαumRs₅awat₅rCbatt₅ryQC2021OCW[YOCUU]VXT 30

419 nα₅rar₁hα₁aπC−₅wPπay₅rC−πuorαn₅P−r₅₅CzαViUz†CKzCcCuOCunLRsoyUChybrα₂C−orC₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁C
hy₂ro≤₅nC₅voπutαonQC2021OC]OC]UUP]UZ 6

418 iarbonCsupport₅₂Cnα₁δ₅πCphosphα₂₅CasC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nCan₂Coxy≤₅nC₅voπutαonC
r₅a₁tαonsQC2021OCWYOCYUUPYVU 14

417 kπ₅₁tro₂₅posαtαonCo−Corâ��ioCthαnC−απmsConC₁opp₅rC−oamCasChα≤hPp₅r−orman₁₅C₅π₅₁tro₁ataπystsC−orC
₅−−α₁α₅ntCwat₅rCspπαttαn≤CαnCaπδaπαn₅Cm₅₂αumQC2021OCWYOCYS]PYUT 14

416 kn≤αn₅₅rαn≤Cnanoαnt₅r−a₁₅Co−Cmoπyb₂₅numPbas₅₂Ch₅t₅rostru₁tur₅sCtoCboostCth₅C₅π₅₁tro₁ataπytα₁C
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2021OCX[OCVZSPVZY 7

415 x₅₁₅ntCa₂van₁₅sCαnC₅π₅₁tro₁ataπystsC−orCn₅utraπCan₂Cπar≤₅P₁urr₅ntP₂₅nsαtyCwat₅rC₅π₅₁troπysαsQC2021OC
[SOCTSXXWX 49

414 |ana₂αumC₂op₅₂C₁obaπtCphosphα₂₅Cnanoro₂sCarrayCasCaCbα−un₁tαonaπC₅π₅₁tro₂₅C₁ataπystC−orC₅−−α₁α₅ntC
an₂Cstabπ₅Cov₅raππCwat₅rCspπαttαn≤QC2021OCWYOCX]]PYS[ 12

413 gss₅mbπαn≤C−πow₅rPonPsh₅₅tCiovâ��tαiovCnanohybrα₂sCasC₅−−α₁α₅ntCs₅π−Psupport₅₂C₅π₅₁tro₁ataπystsC
−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCbothCa₁α₂α₁Can₂Caπδaπαn₅Cm₅₂αaQC2021OCXYOCVVZXPVV[Y 3

412 vorousCioUvC−απmC₁oat₅₂ConC₁arbonC−αb₅rCasChα≤hπyCp₅r−orman₁₅C₅π₅₁tro₁ataπystCtowar₂Cov₅raππC
wat₅rCspπαttαn≤QC2021OCWYOCVTPWS 3

411 hoostαn≤CpnP{nαv₅rsaπCny₂ro≤₅nCkvoπutαonCo−Csoπyb₂₅numCjαsuπ−α₂₅Cvartα₁π₅sCbyCont₅r−a₁αaπC
kn≤αn₅₅rαn≤â� QC2021OCV]OCU[[PU]W 7

410 so₂α−α₁atαonCo−CtαVtCwαthCaCiobaπtPjop₅₂CiarbonCyh₅ππC−orCnα≤hPv₅r−orman₁₅Cny₂ro≤₅nCkvoπutαonC
αnCgπδaπαn₅Cs₅₂αaQC2021OC]OCT]]WPUSSU 7

409 nα₅rar₁hα₁aπCsnioUuWCnanowαr₅ftαl₅Cπay₅r₅₂C₂oubπ₅Chy₂roxα₂₅Cnanosh₅₅tCh₅t₅rostru₁tur₅sConC
tαC−oamC−orCov₅raππCwat₅rCspπαttαn≤QC 2

408 vromotαn≤C₅π₅₁tro₁ataπytα₁Cov₅raππCwat₅rCspπαttαn≤CbyCsuπ−urCαn₁orporatαonCαntoCiol₅PKoxyLhy₂roxα₂₅QC 1

407 y₅π−Pyupport₅₂CvhosphorusPjop₅₂C|₅rtα₁aππyCgπα≤n₅₂Cmraph₅n₅CgrraysCont₅≤rat₅₂CwαthCl₅iotαvC
tanopartα₁π₅sCasChα−un₁tαonaπCkπ₅₁tro₁ataπystsC−orC}at₅rPypπαttαn≤Cuv₅rCaC}α₂₅CpnCxan≤₅QC2021OCTZOC[ZPTST 8

406 lormatαonCo−C≤raph₅n₅C₅n₁apsuπat₅₂C₁obaπtâ��αronCphosphα₂₅Cnanon₅₅₂π₅sCasCanCattra₁tαv₅C
₅π₅₁tro₁ataπystC−orCov₅raππCwat₅rCspπαttαn≤QC2021OCTTOCT[TWPT[UY 6
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405 hαm₅taππα₁Cvhosphα₂₅sCasCnα≤hPk−−α₁α₅ntCkπ₅₁tro₁ataπystsC−orCny₂ro≤₅nCm₅n₅ratαonQC2021OCYSOCTYUWPTYVS 12

404 nα≤hπyCs₅nsαtαv₅Can₂Cs₅π₅₁tαv₅C₂opamαn₅Cs₅nsorCus₅sCthr₅₅P₂αm₅nsαonaπC₁obaπtCphosphα₂₅Cnanowαr₅C
arrayQC2021OCXYOCYWSTPYWTS 4

403 x₅₁astαn≤CtαP−oamCαntoCtαlCnanoro₂CarraysCaChy₂roth₅rmaπCpro₁₅ssC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonC
appπα₁atαonQC2021OCXSOCYXSSPYXSX 3

402 ya₁rα−α₁αaπCsp₅₁α₅sCapproa₁hCtoC₂₅sα≤nαn≤CrobustCtransαtαonCm₅taπCphosphα₂₅C₁atho₂₅sC−orCaπδaπαn₅C
wat₅rC₅π₅₁troπysαsCαnC₂αs₁ontαnuousCop₅ratαonQC2021OC]OCTYZTVPTYZUW 1

401 nα≤hPrat₅CtransαtαonCm₅taπPbas₅₂C₁atho₂₅Cmat₅rαaπsC−orCbatt₅ryPsup₅r₁apa₁αtorChybrα₂C₂₅vα₁₅sQC2021
OCVOCXUUUPXUV] 3

400 nα≤hP₅−−α₁α₅n₁yCnαtrat₅C₅π₅₁tror₅₂u₁tαonCtoCammonαaConC₅π₅₁tro₂₅posαt₅₂C₁obaπtPphosphorusCaππoyC
−απmQC2021OCXZOC]ZUSP]ZUV 19

399 vr₅paratαonOC₅π₅₁trα₁aπCan₂C₅π₅₁tro₁h₅mα₁aπC₁hara₁t₅rαzatαonsCo−Ciuiotαl₅snChα≤hP₅ntropyPaππoyC−orC
ov₅raππCwat₅rCspπαttαn≤CatCn₅utraπPpnQC2021OC]OCTY[WTPTY[XT 6

398 vorousCnα₁δ₅πCpow₂₅rCsupport₅₂Ctαâ��vRitzs_CanC₅−−α₁α₅ntC₁ataπystC−orChy₂ro≤₅nCpro₂u₁tαonCvαaC
wat₅rCspπαttαn≤QC2021OCU[OCXWVPXXW 2

397 yur−a₁₅Cs₅π−Pr₅₁onstru₁tαonCo−Cnα₁δ₅πC−oamCtrα≤≤₅r₅₂CbyChy₂roth₅rmaπC₁orrosαonC−orCboost₅₂Cwat₅rC
oxα₂atαonQC2021OCWYOCTXSTPTXS[ 10

396 gCbα−un₁tαonaπCh₅xaP−απam₅ntousCmα₁ro−αbrαπCmuπtαm₅taππα₁C−oam_CanCun₁onv₅ntαonaπC
hα≤hPp₅r−orman₁₅C₅π₅₁tro₂₅C−orCtotaπCwat₅rCspπαttαn≤Cun₂₅rCαn₂ustrαaπCop₅ratαonC₁on₂αtαonsQC2021OC]OCW]ZTPW][V7

395 iobaπtCphosphα₂₅Csupport₅₂CbyCtwoP₂αm₅nsαonaπCmoπyb₂₅numC₁arbα₂₅CKs†₅n₅LC−orCth₅Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonOCoxy≤₅nC₅voπutαonCr₅a₁tαonOCan₂Cov₅raππCwat₅rCspπαttαn≤QC2021OC]OCUTUX]PUTUY] 8

394 yαn≤π₅CatomC₁ataπystsC−orCboostαn≤C₅π₅₁tro₁ataπytα₁Can₂Cphoto₅π₅₁tro₁ataπytα₁Cp₅r−orman₁₅sQC2021OC
]OCTSZVTPTSZV[ 6

393 karthPgbun₂antCgmorphousCkπ₅₁tro₁ataπystsC−orCkπ₅₁tro₁h₅mα₁aπCny₂ro≤₅nCvro₂u₁tαon_CgCx₅vα₅wQC
2021OCUOCUSSSSZT 13

392 xuC₂opαn≤Cαn₂u₁₅sCth₅C₁onstru₁tαonCo−CaCunαqu₅C₁or₅Psh₅ππCmα₁ro−πow₅rCs₅π−Psupportαn≤C
₅π₅₁tro₁ataπystC−orChα≤hπyC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2021OCXSOCTV]XTPTV]YS 2

391 x₅≤uπatαonCo−Cth₅Ca₂sorptαonCsαt₅sCo−CtαUvCbyCxuCan₂CyC₁oP₂opαn≤C−orCuπtraP₅−−α₁α₅ntCaπδaπαn₅C
hy₂ro≤₅nC₅voπutαonQC2021OC]OCTXYW[PTXYXV 13

390 gCnov₅πCan₂C₅−−α₁α₅ntCm₅tho₂Co−CsulP₂₅rαv₅₂C₅π₅₁tro₁ataπystC−orCnkxCp₅r−orman₁₅Cthrou≤hC₂opαn≤C
or≤anα₁Cπα≤an₂sQC 2

389 knhan₁₅₂C₅π₅₁tro₁ataπytα₁Ca₁tαvαtyCo−CiuuPynuUCnano₁omposαt₅CαnCaπδaπαn₅Cm₅₂αumQC2021OCTUZOCT 2

388 y₅π−Pyupport₅₂Ctα₁δ₅πPoronCray₅r₅₂Cjoubπ₅Cny₂roxα₂₅Can₂CsuπtαP}aππ₅₂CiarbonCtanotub₅C
iomposαt₅CasCaChα−un₁tαonaπCiataπystC−orCnα≤hπyCk−−α₁α₅ntCuv₅raππC}at₅rCypπαttαn≤QC2021OCTYOCUTXSSSV
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387 y₅π₅₁tαv₅P₅t₁hαn≤Co−CsulCtowar₂Chα₅rar₁hα₁aπCporousCsoP₂op₅₂CiovRtP₂op₅₂C₁arbonCnanosh₅₅tC
arraysC−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCatCaππCpnCvaπu₅sQC2021OCWSXOCTUY][T 22

386 suπtαPkπ₅m₅ntaπCkπ₅₁tronα₁Cioupπαn≤C−orCknhan₁₅₂Cny₂ro≤₅nCm₅n₅ratαonQC2021OCTZOC₅USSYYTZ 2

385 tonPnobπ₅Cs₅taπCkπ₅₁tro₁ataπystsC−orCth₅Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonCαnC}at₅rCkπ₅₁troπysαsQC2021OC
WOCWZVPXSZ 38

384 j₅πα₁at₅CiontroπConCth₅Cyh₅ππCytru₁tur₅Co−CnoππowCyph₅r₅sCknabπ₅sCzunabπ₅CsassCzransportCαnC}at₅rC
ypπαttαn≤QC2021OCTVVOCZSSUPZSSZ 5

383 nα≤hπyC₂αsp₅rs₅₂C₁obaπtCm₅taphosphat₅Cnanopartα₁π₅sC₅mb₅₂₂₅₂CαnCtrαP₂op₅₂C₁arbonCasCaCpnP}α₂₅C
₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC₅voπutαonQC2021OCWYOCYXTVPYXUT 4

382
la₁απ₅Cionstru₁tαonCo−Cs₅taπCvhosphα₂₅sCKsvOCsCcCioOCtαOCl₅OCan₂CiuLC}rapp₅₂CαnC
zhr₅₅Pjαm₅nsαonaπCtOvPio₂op₅₂CiarbonCyδ₅π₅tonCtowar₂Cnα≤hπyCk−−α₁α₅ntCny₂ro≤₅nCkvoπutαonC
iataπysαsCan₂CrαthαumPoonCytora≤₅QC2021OCTVOC][USP][U]

13

381 yup₅rPny₂rophαπα₁Cnα₅rar₁hα₁aπCtαPloamPmraph₅n₅PiarbonCtanotub₅sPtαvPiuvCtanoPgr₁hαt₅₁tur₅C
asCk−−α₁α₅ntCkπ₅₁tro₁ataπystC−orCuv₅raππC}at₅rCypπαttαn≤QC2021OCTXOCXX[YPXX]] 63

380 z₅mpπat₅Plr₅₅Cyynth₅sαsCo−C’αn₁CiobaπtCuxα₂₅sRvhosphα₂₅sCKioUvRiouR’nioUuWLCnoππowC
yubPsα₁ronChox₅sCasCny₂ro≤₅nCkvoπutαonCx₅a₁tαonCiataπystsQC2021OCYOCTY[XPTY]T 1

379 kπ₅₁tro₁h₅mα₁aππyCαn₂u₁₅₂CαnPsαtuC≤₅n₅rat₅₂CioKunLUCnanopπat₅sCtoCpromot₅Cth₅C|oπm₅rCpro₁₅ssC
towar₂C₅−−α₁α₅ntCaπδaπαn₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2021OCWYOC[W]ZP[XSY 2

378 x₅₁₅ntCpro≤r₅ssCo−Cm₅soporousCmat₅rαaπsC−orChα≤hCp₅r−orman₁₅Csup₅r₁apa₁αtorsQC2021OCVTWOCTTS[ZS 13

377 j₅πα₁at₅CiontroπConCth₅Cyh₅ππCytru₁tur₅Co−CnoππowCyph₅r₅sCknabπ₅sCzunabπ₅CsassCzransportCαnC}at₅rC
ypπαttαn≤QC2021OCYSOCY]UYPY]VT 24

376 tov₅πCiarb₅n₅Cgn₁hor₅₂Csoπ₅₁uπarCiataπystsC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonsQC2021OCTUXOCVZ]VPV[SV 3

375 x₅₁₅ntCa₂van₁₅sCαnCnonm₅taππα₁CatomP₂op₅₂Cm₅taπCnano₁rystaπs_Cyynth₅sαsCan₂C₁ataπytα₁C
appπα₁atαonsQC2021OCVUOCUYZ]PUYZ] 1

374 la₁απ₅Csynth₅sαsCo−CtαXvWCnanosh₅₅tsRnanopartα₁π₅sC−orChα≤hπyCa₁tαv₅Can₂C₂urabπ₅Chy₂ro≤₅nC
₅voπutαonQC2021OCWYOCTTZSTPTTZTS 6

373 v₂˛·NPs₅₂αat₅₂Cyur−a₁₅Ckn≤αn₅₅rαn≤Co−Cg≤snuWCtanoro₂sCasCg₂van₁₅₂Chα−un₁tαonaπC
kπ₅₁tro₁ataπystsC−orCnα≤hπyCk−−α₁α₅ntC}at₅rCkπ₅₁troπysαsQC2021OCTTOCVY[ZPVZSV 4

372 iobaπtPhas₅₂Ckπ₅₁tro₁ataπystsC−orC}at₅rCypπαttαn≤_CgnCuv₅rvα₅wQC2021OCUXOCTTWPTWZ 2

371 sarα≤oπ₂Cshap₅₂Cm₅soporousC₁omposαt₅sChαUyVRtαKunLUCwαthCnPnCh₅t₅roβun₁tαonC−orChα≤hC
₅−−α₁α₅n₁yCphoto₁ataπytα₁Chy₂ro≤₅nCpro₂u₁tαonC−romCwat₅rC₂₅₁omposαtαonQC2021OCZYYOCTV[VVZ 10

370 tobπ₅Cm₅taπP−r₅₅C₅π₅₁tro₁ataπytα₁Cmat₅rαaπsC−orCwat₅rCspπαttαn≤CαnCaπδaπαn₅C₅π₅₁troπyt₅QC2021OCVOCTSSSXV 21
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369 iontroππabπ₅Csynth₅sαsCo−C−πow₅rPπαδ₅CsnPioPvCnanosh₅₅tsCasCbα−un₁tαonaπC₅π₅₁tro₁ataπystsC−orC
ov₅raππCwat₅rCspπαttαn≤QC2021OCYTXOCTUYUYX 7

368 zh₅or₅tα₁aπCan₂C₅xp₅rαm₅ntaπCαnv₅stα≤atαonsCo−CioPiuCbαm₅taππα₁CaππoysPαn₁orporat₅₂C₁arbonC
nanowαr₅sCasCanC₅−−α₁α₅ntCbαP−un₁tαonaπC₅π₅₁tro₁ataπystC−orCwat₅rCspπαttαn≤QC2021OC]YOCUWVPUXV 13

367 gCioVuWRiuuC₁omposαt₅Cnanowαr₅CarrayCasCπowP₁ostCan₂C₅−−α₁α₅ntCbα−un₁tαonaπC₅π₅₁tro₁ataπystC−orC
wat₅rCspπαttαn≤QC2021OCTUZOCT 5

366 vπasmaPkn≤rav₅₂CiotCtanostru₁tur₅sCtowar₂Cnα≤hPv₅r−orman₁₅Cgπδaπαn₅Cny₂ro≤₅nCkvoπutαonQC
2021OCTVOCUTUVTPUTUWS 11

365 ur₂₅r₅₂C₁πust₅rαn≤Co−Csαn≤π₅Catomα₁Cz₅Cva₁an₁α₅sCαnCatomα₁aππyCthαnCvtz₅Cpromot₅sChy₂ro≤₅nC
₅voπutαonC₁ataπysαsQC2021OCTUOCUVXT 24

364 tα₁δ₅πCvhosphα₂₅sCkπ₅₁tro₂₅posαt₅₂ConCzαuUCtanotub₅CgrraysCasCkπ₅₁tro₁ataπystsC−orCny₂ro≤₅nC
kvoπutαonQC2021OCWOCWXWUPWXXT 10

363 kπ₅₁troP₁ataπystC“’ruUR’nuRv₂u–PtvsC≤r₅₅nC−un₁tαonaπαzatαon_Clabrα₁atαonOC₁hara₁t₅rαzatαonCan₂C
wat₅rCspπαttαn≤Cpot₅ntαaπCass₅ssm₅ntQC2021OCWYOCT]VWZPT]VYU 5

362 tαl₅vCnanosh₅₅tsConCtP₂op₅₂C₁arbonCspon≤₅CasCaChα₅rar₁hα₁aππyCstru₁tur₅₂Cbα−un₁tαonaπC
₅π₅₁tro₁ataπystC−orC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2021OCXW]OCTW]U]Z 18

361 knhan₁₅₂C₅π₅₁tro₁ataπytα₁Cwat₅rCoxα₂atαonCusαn≤C₁obaπtPbas₅₂Cpoπyanαπαn₅Chybrα₂Cass₅mbπyQC2021OC
UZXOCTTYZV[ 3

360 k−−₅₁tCo−CioCjopαn≤ConCkπ₅₁tro₁ataπytα₁Cv₅r−orman₁₅Co−CioPtαyRioyCn₅t₅rostru₁tur₅sQC2021OCTTOC 2

359 gn₁horαn≤Cnαtro≤₅nP₂op₅₂CioUvCnano−πaδ₅sConCtαioUuWCnanoro₂CarraysCov₅rCnα₁δ₅πC−oamCasC
hα≤hPp₅r−orman₁₅CVjC₅π₅₁tro₂₅C−orCaπδaπαn₅Chy₂ro≤₅nC₅voπutαonQC2021OC 0

358 kπ₅₁tro₁ataπystsC−orCth₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅Can₂Cn₅utraπCm₅₂αaQCgC₁omparatαv₅C
r₅vα₅wQC2021OCW]VOCUU]ZS[ 39

357 zh₅CpPnCh₅t₅roβun₁tαonC₁onstru₁t₅₂CbyCtαsnuVCnanopartα₁π₅sCan₂CtαVyWCtoCpromot₅C₁har≤₅C
s₅paratαonCan₂C₅−−α₁α₅ntC₁ataπytα₁Chy₂ro≤₅nC₅voπutαonQC2021OC 3

356 ont₅r−a₁αaπCkn≤αn₅₅rαn≤Co−Ctα₁δ₅πCny₂roxα₂₅ConCiobaπtCvhosphα₂₅C−orCgπδaπαn₅C}at₅rC
kπ₅₁tro₁ataπysαsQC2021OCVTOCUTSTXZ[ 38

355 gC−u₅πC₁₅ππP₅π₅₁troπyz₅rCs₅rα₅sC₂₅vα₁₅C−orCsαmuπtan₅ousCmono₅thanoπamαn₅C₂₅≤ra₂atαonCan₂C
hy₂ro≤₅nCpro₂u₁tαon_ClromCano₂₅Cs₁r₅₅nαn≤Can₂CoptαmαzatαonCtoC₂₅vα₁₅Cαnv₅stα≤atαonQC2021OCW]WOCUU]Z[V 1

354 wuat₅rnaryPm₅taπCphosphα₂₅CasC₅π₅₁tro₁ataπystC−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅C
soπutαonQC2021OCWYOCT[[Z[PT[[[Y 3

353 hα−un₁tαonaπCan₂Cy₅π−Pyupport₅₂Ctαl₅vPray₅rPioat₅₂CtαvCxo₂sC−orCkπ₅₁tro₁h₅mα₁aπC}at₅rCypπαttαn≤C
αnCgπδaπαn₅CyoπutαonQC2021OCTVOCUVZSUPUVZTV 9

352 vhas₅Pso₂uπatαonCo−CoronRtα₁δ₅πCvhosphα₂₅sCtano₁rystaπsCâ��grmor₅₂â��CwαthCvorousCvPjop₅₂CiarbonC
an₂Cgn₁hor₅₂ConCvPjop₅₂Cmraph₅n₅Ctanohybrα₂sC−orCknhan₁₅₂Cuv₅raππC}at₅rCypπαttαn≤QC2021OCVTOCUSTS]TU 16
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351 gnC₅−−α₁α₅ntCwayCtoCαmprov₅Cwat₅rCspπαttαn≤C₅π₅₁tro₁ataπysαsCbyC₅π₅₁tro₂₅posαtαn≤C₁obaπtCphosphα₂₅C
nanosh₅₅tsContoC₁opp₅rCnanowαr₅sQC2021OCWYOCT]WUTPT]WVU 2

350 la₁απ₅Cvr₅paratαonCo−CaCvorousCtanosh₅₅tCv†Pjop₅₂Cl₅ChαPlun₁tαonaπCiataπystCwαthCkx₁₅ππ₅ntCukxC
an₂CnkxCkπ₅₁tro₁ataπytα₁Cg₁tαvαtyQC2021OCYOCW]Z]PW]]S 1

349 {nrav₅παn≤Cth₅Cm₅₁hanαsmCo−Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonConC₁obaπtC₁ompoun₂C₅π₅₁tro₁ataπystsQC
2021OCXXSOCTW]VXX 3

348 tov₅πCur₁hαnPπαδ₅CiotαvCasCa₂van₁₅₂CpnPunαv₅rsaπC₅π₅₁tro₁ataπystsCtowar₂Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2021OCXWOCVYXXSU 1

347 y₅π−Pyupport₅₂CiovPj₅₁orat₅₂Cnα₅rar₁hα₁aπCiuuCtanowαr₅Clπow₅rsCzowar₂Cknhan₁₅₂Cuxy≤₅nC
kvoπutαonCx₅a₁tαonQC2021OC[OCUTSTPUTSZ 1

346 naαryCsph₅r₅Pπαδ₅Ctα]y[RiuyRiuUuC₁omposαt₅sC≤rownConCnα₁δ₅πC−oamCasCbα−un₁tαonaπC
₅π₅₁tro₁ataπystsC−orChy₂ro≤₅nC₅voπutαonCan₂Cur₅aC₅π₅₁trooxα₂atαonQC2021OCWYOCUS]XSPUS]YS 10

345 ray₅r₅₂Ctαâ��ioâ��vCkπ₅₁tro₂₅Cyynth₅sαz₅₂CbyCi|Ckπ₅₁tro₂₅posαtαonC−orCny₂ro≤₅nCkvoπutαonCatCrar≤₅C
iurr₅ntsQC2021OCTVOCVYT]PVYUZ 1

344 tαiovCs₅π−Psupportαn≤C₅π₅₁tro₂₅CwαthCth₅Cs₅aCur₁hαnPπαδ₅Cmα₁rostru₁tur₅C−orCth₅Csyn₁hronousC
r₅a₁tαonCo−Chy₂ro≤₅nC₅voπutαonCan₂C₁ontamαnantC₂₅≤ra₂atαonQC2021OC[]TOCTTXUZV 2

343 zh₅rmaπCoxα₂atαonâ��₅π₅₁tror₅₂u₁tαonCmo₂α−α₅₂CVjCtαiuC−orC₅−−α₁α₅ntCaπδaπαn₅Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2021OCWYOCUUU]UPUUVSU 2

342 vro≤r₅ssCαnC₁arbonPbas₅₂C₅π₅₁tro₁ataπystC₂₅rαv₅₂C−romCbαomassC−orCth₅Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2021OCU]VOCTUSWWS 14

341 irPjop₅₂CiovCtanoro₂CgrraysCasCnα≤hPv₅r−orman₁₅Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonCiataπystsCatCnα≤hC
iurr₅ntCj₅nsαtyQC2021OCTZOC₅UTSS[VU 10

340 gmbα₅ntCammonαaCpro₂u₁tαonCvαaC₅π₅₁tro₁ataπytα₁Cnαtrαt₅Cr₅₂u₁tαonC₁ataπyz₅₂CbyCaCiovCnanoarrayQCT 30

339 xuCatomPmo₂α−α₅₂CioWtPiolUCh₅t₅roβun₁tαonC₁ataπystC−orChα≤hPp₅r−orman₁₅Caπδaπαn₅Chy₂ro≤₅nC
₅voπutαonQC2021OCWTWOCTU[[YX 12

338 x₅₁₅ntCa₂van₁₅sCαnCnanostru₁tur₅₂C₅π₅₁tro₁ataπystsC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2021OCWSOCVVZXPVWSX 18

337 iπ₅anCan₂Cg−−or₂abπ₅Cny₂ro≤₅nClu₅πC−romCgπδaπαn₅C}at₅rCypπαttαn≤_CvastOCx₅₁₅ntCvro≤r₅ssOCan₂C
lutur₅Cvrosp₅₁tsQC2021OCVVOC₅USSZTSS 144

336 onCsαtuC₁onstru₁tαonCo−CVP₂αm₅nsαonaπChα₅rar₁hα₁aπC₁arbonCnanostru₁tur₅aCαnv₅stα≤atαonCo−Cth₅C
synth₅sαsCparam₅t₅rsCan₂Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCp₅r−orman₁₅QC2021OCTZ[OCW[PXZ 7

335 n₅xa≤onaπCnα₁δ₅πCs₅π₅nα₂₅Cnano−πaδ₅sC₂₅₁orat₅₂C₁arbonC−abrα₁_CgnC₅−−α₁α₅ntCbαn₂₅rP−r₅₅Cwat₅rC
πovαn≤C₅π₅₁tro₂₅C−orC₅π₅₁tro₁h₅mα₁aπCwat₅rCspπαttαn≤QC2021OCTTYOCTSYYTV 1

334 x₅₁₅ntCpro≤r₅ssCαnC₁obaπtPbas₅₂C₁arbonCmat₅rαaπsCasCoxy≤₅nC₅π₅₁tro₁ataπystsC−orCzαn₁PaαrCbatt₅ryC
appπα₁atαonsQC2021OCUSOCTSSYX] 16
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333 kn≤αn₅₅rαn≤CtαiovCarraysCbyC₁rossPπαnδ₅₂Cnanowαr₅sCan₂Cnanosh₅₅tsCasCa₂van₁₅₂Cmat₅rαaπsC−orC
hybrα₂Csup₅r₁apa₁αtorsQC2021OCV[OCTSUXSV 12

332 VjCiarbonCkπ₅₁tro₂₅CwαthCnα₅rar₁hα₁aπCtanostru₁tur₅Chas₅₂ConCtαiovCior₅Pray₅r₅₂Cjoubπ₅C
ny₂roxα₂₅Cyh₅ππC−orCyup₅r₁apa₁αtorsCan₂Cny₂ro≤₅nCkvoπutαonQC2021OC[OCUUZUPUU[T 7

331 i|jC≤rowthCo−Cth₅Cnanostru₁tur₅₂CtαVyUCthαnC−απmsCasC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2021OCT[[OCTTSUS] 3

330 lπ₅xαbπ₅CquasαPsoπα₂Pstat₅Cso₂αumPαonC−uππCbatt₅ryCwαthCuπtraπon≤C₁y₁π₅Cπα−₅OChα≤hC₅n₅r≤yC₂₅nsαtyCan₂C
hα≤hPrat₅C₁apabαπαtyQCT 14

329 j₅−₅₁tPxα₁hCl₅Pjop₅₂CiovCtanosh₅₅tsCasCk−−α₁α₅ntCuxy≤₅nCkvoπutαonCkπ₅₁tro₁ataπystsQC2021OCVXOCTS[]SPTS[]Z 8

328 y₅π−Pyupportαn≤Ckπ₅₁tro₂₅sC−orCmasPonvoπv₅₂Cq₅yCkn₅r≤yCx₅a₁tαonsQC2021OCVTOCUTSWYUS 14

327 g₁₁₅π₅rat₅Cth₅Caπδaπαn₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCo−Cth₅Ch₅t₅rostru₁turaπCtαUvftαKunLURtlCbyC
₂αsp₅rsαn≤CaCtrα−π₅Co−CxuConCth₅Csur−a₁₅QC2021OCWYOCUYVU]PUYVV] 3

326 nα≤hπyCk−−α₁α₅ntCan₂CxobustCsoyUCtano−πaδ₅Pso₂α−α₅₂PzαtPi₅ramα₁Ps₅mbran₅Ckπ₅₁tro₂₅C−orC
kπ₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2021OCWOCYZVSPYZV] 3

325 ytru₁tur₅Can₂Cont₅r−a₁₅Cso₂α−α₁atαonCo−CiarbonCjotsC−orCkπ₅₁tro₁h₅mα₁aπCkn₅r≤yCgppπα₁atαonQC2021OC
TZOC₅UTSUS]T 8

324 tα₁δ₅πCloamCyupport₅₂CtαufxuCn₅t₅rostru₁tur₅Czowar₂sCnα≤hPk−−α₁α₅n₁yCuv₅raππC}at₅rCypπαttαn≤QC
2021OCUUOCTZ[XPTZ]T 0

323 so₂uπatαn≤C₁arbonPsupport₅₂CtransαtαonCm₅taπCoxα₂₅CbyC₅π₅₁tronP≤αvαn≤Can₂C₅π₅₁tronPabsorbαn≤C
−un₁tαonaπC≤roupsCtowar₂sC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2021OCWTYOCTU]TUW 10

322 vhosphorusP₁ontaαnαn≤C≤PiVtWCphoto₁ataπystsC−orChy₂ro≤₅nC₅voπutαon_CgCr₅vα₅wQC2021OC 4

321 kπ₅₁tro₁h₅mα₁aππyCy₅π₅₁tαv₅CgmmonαaCkxtra₁tαonC−romCtαtrat₅CbyCioupπαn≤Ckπ₅₁tronPCan₂C
vhas₅Pzrans−₅rCx₅a₁tαonsCatCaCzhr₅₅Pvhas₅Cont₅r−a₁₅QC2021OCXXOCTSY[WPTSY]W 16

320 knhan₁αn≤C₅π₅₁tro₁ataπytα₁CtUPtoPtnVC−αxatαonCbyCsuppr₅ssαn≤Chy₂ro≤₅nC₅voπutαonCwαthCaπδyπthαoπsC
mo₂α−α₅₂Cl₅VvCnanoarraysQCT 28

319 zunαn≤Cth₅Ckπ₅₁tro₁h₅mα₁aπCvrop₅rtα₅sCo−Cvoπym₅rα₁CiobaπtCvhthaπo₁yanαn₅sC−orCk−−α₁α₅ntC}at₅rC
ypπαttαn≤QC2021OCVTOCUTSVU]S 10

318 l₅Pjop₅₂CiovChoπ₅yCnanosh₅₅tsCasCbα−un₁tαonaπC₅π₅₁tro₁ataπystsC−orC₅−−α₁α₅ntChy₂ro≤₅nCan₂Coxy≤₅nC
₅voπutαonCr₅a₁tαonsQC2021OCWYOCUYV]TPUYWST 7

317 z₅mpπat₅P−r₅₅Csynth₅sαsCo−CTjChoππowCl₅C₂op₅₂CiovCnanon₅₅₂π₅sCasChα≤hπyCa₁tαvαtyC₅π₅₁tro₁ataπystsC
−orCov₅raππCwat₅rCspπαttαn≤QC2021OCWYOCU[SXVPU[SYV 4

316 zransαtαonCm₅taπsC₂₅₁orat₅₂C≤PiVtWRtP₂op₅₂C₁arbonCnanotub₅C₁ataπystsC−orCwat₅rCspπαttαn≤_CgC
r₅vα₅wQC2021OC[]XOCTTXXTS 12
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315 ypanαshP₂a≤≤₅rCshap₅₂CiovCbπoomsC₂₅₁orat₅₂CtP₂op₅₂C₁arbonCbran₁hCano₂₅C−orChα≤hPp₅r−orman₁₅C
παthαumCan₂Cso₂αumCstora≤₅QC2021OCV[[OCTV[YU[ 5

314 onCsαtuC₁onstru₁tαonCo−Ch₅t₅rostru₁tur₅₂Cbαm₅taππα₁Csuπ−α₂₅Rphosphα₂₅CwαthCrα₁hCαnt₅r−a₁₅sC−orC
hα≤hPp₅r−orman₁₅Caqu₅ousC’nPαonCbatt₅rα₅sQCT 23

313 vgtoRCtαUvChybrα₂C₅π₅₁tro₁ataπystsCtowar₂sCsubstantαaππyC₅nhan₁₅Cp₅r−orman₁₅Cthrou≤hC
protonat₅₂CamαnoC≤roupsCpro₁₅ssCαnCa₁α₂Cm₅₂αaQC2021OC[ZUOCTX]Y]W 3

312 vhoto₅π₅₁tro₁h₅mα₁aπCwat₅rCspπαttαn≤ConCth₅CvtPonUyVRiuonyUCphoto₅π₅₁tro₂₅Cun₂₅rCsoπarCπα≤htC
αrra₂αatαon_Ck−−₅₁tsCo−C₅π₅₁troπyt₅sConCth₅CsoπarC₅n₅r≤yCtoChy₂ro≤₅nC₁onv₅rsαonQC2021OC[]XOCTTXW[] 4

311 l₅zαuVCv₅rovsδαt₅Ctanopartα₁π₅sC−orCk−−α₁α₅ntCkπ₅₁tro₁h₅mα₁aπC}at₅rCypπαttαn≤QC2021OCTTOCTSU[ 2

310
tP₂op₅₂C≤raphαtα₁CitCnanosh₅₅tsC₂₅₁orat₅₂CwαthCiovCnanopartα₁π₅s_CgChα≤hπyC₅−−α₁α₅ntCa₁tαvatorCαnC
sαn≤π₅tCoxy≤₅nC₂omαnat₅₂Cvαsαbπ₅Pπα≤htP₂rαv₅nCp₅roxymonosuπ−at₅Ca₁tαvatαonC−orC₂₅≤ra₂atαonCo−C
pharma₁₅utα₁aπsCan₂Cp₅rsonaπC₁ar₅Cpro₂u₁tsQC2021OCWTYOCTUX[]T

5

309 labrα₁atαonCo−C₁hrysanth₅mumPπαδ₅Ci₂y₅RbuπδC}i_CgCnov₅πCy₁hottδyPβun₁tαonCphoto₁ataπystC−orC
αmprovαn≤Cphoto₁ataπytα₁Chy₂ro≤₅nCpro₂u₁tαonQC2021OC[ZUOCTX]Y]T 5

308 zhr₅₅P₂αm₅nsαonaπCnanoRmα₁roPstru₁tur₅₂CporousCsovRitzsCmα₁rosph₅r₅sCasChα≤hP₁apa₁αtyCano₂₅C
−orCπαthαumPαonCbatt₅rα₅sQC2021OC[ZUOCTX]YS[ 2

307 ior₅Psh₅ππCtαUvfiovCnanoarraysCsupport₅₂ConCtlCasCaChα≤hπyC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2021OCYUVOCTUYXUY 3

306 ont₅r−a₁₅Ckn≤αn₅₅rαn≤Co−CioyUâ��i₅uURzαCtano₁ataπystC−orCgrtα−α₁αaπCtUClαxatαonQC 3

305 x₅₁₅ntC₂₅v₅πopm₅ntCαnC₅π₅₁tro₁ataπystsC−orChy₂ro≤₅nCpro₂u₁tαonCthrou≤hCwat₅rC₅π₅₁troπysαsQC2021OC
WYOCVUU[WPVUVTZ 39

304 nα≤hPj₅nsαtyCxuth₅nαumCyαn≤π₅CgtomsCgn₁hor₅₂ConCuxy≤₅nP|a₁an₁yPxα₁hC≤PitPiPzαuC
n₅t₅rostru₁turaπCtanosph₅r₅C−orCk−−α₁α₅ntCkπ₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2021OCTVOCWYYS[PWYYT]3

303 kxt₅n₂₅₂Cmat₅Clα₅π₂Ck−−₅₁tCzransαstorPhas₅₂CtPzyp₅CmaππαumCtαtrα₂₅CasCaCpnCy₅nsorQC2021OCXSOCZSZT

302 gtmosph₅r₅CpπasmaCtr₅atm₅ntCan₂CioCh₅t₅roatomsC₂opαn≤ConCbasaπCpπan₅Co−C₁oππoα₂aπCUjC|y₅UC
nanosh₅₅tsC−orC₅nhan₁₅₂Chy₂ro≤₅nC₅voπutαonQC2021OCWYOCVUWUXPVUWVW 1

301 iotαCaππoyCnanopartα₁π₅sC₁oat₅₂CwαthC₁arbonCπay₅rC₂op₅₂CwαthCvCatomC−orC₅−−α₁α₅ntChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2021OCWYOCVYZXVPVYZXV 0

300 ion−αn₅m₅ntCo−CtransαtαonCm₅taπCphosphα₂₅sCαnCtOCvP₂op₅₂C₅π₅₁trospunC₁arbonC−αb₅rsC−orC₅nhan₁₅₂C
₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonQC2021OC[ZXOCTX]]VW 3

299 ont₅r−a₁αaπC₅π₅₁tronα₁C₅n≤αn₅₅rαn≤Co−C₁arbonC₅n₁apsuπat₅₂CioXQWZtP}uUC−orCboostαn≤Cov₅raππCwat₅rC
spπαttαn≤QC2021OCV]SOCTV[[[Z 4

298 kπ₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonCx₅πat₅₂CtoCtano₁hann₅πCsat₅rαaπsQC2021OCUOCUTSSSZY 10
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297 zunαn≤Cny₂ro≤₅nChαn₂αn≤Ckn₅r≤yCbyCont₅r−a₁αaπCihar≤₅Czrans−₅rCknabπ₅sCpnP{nαv₅rsaπCny₂ro≤₅nC
kvoπutαonCiataπysαsCo−Cs₅taπCvhosphα₂₅sQC2021OCTVUY]] 4

296 vorousCi₅uURtαPiuC₁omposαt₅C₁ataπystC−orC₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonCαnCaπδaπαn₅Cm₅₂αumQC
2021OC[][OCTTXYWS 0

295 zh₅C₁uttαn≤P₅₂≤₅CphosphorusPrα₁hCm₅taπCphosphα₂₅sC−orC₅n₅r≤yCstora≤₅Can₂C₁onv₅rsαonQC2021OCWSOCTSTUWX 10

294 xatαonaπC₂₅sα≤nCo−C₁or₅Psh₅ππPstru₁tur₅₂Ciovxfl₅uunC−orC₅−−α₁α₅ntCs₅awat₅rC₅π₅₁troπysαsQC2021OC
U]WOCTUSUXY 33

293 x₅₁₅ntCpro≤r₅ssCαnCiovPbas₅₂Cmat₅rαaπsC−orC₅π₅₁tro₁h₅mα₁aπCwat₅rCspπαttαn≤QC2021OCWYOCVWT]WPVWUTX 9

292 yynth₅s₅sOC₁hara₁t₅rαzatαonCan₂Coxy≤₅nC₅voπutαonCr₅a₁tαonCKukxLC₅π₅₁tro₁ataπytα₁Cprop₅rtα₅sCo−CsKooLC
bas₅₂CbromoPsaπoph₅nC₁ompπ₅x₅sQC2021OCTUWVOCTVS]U[ 2

291 kπ₅₁trospunCorvUP₁arbonCnano−αb₅rsC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅Cm₅₂αumQC2021OCXYXOCTXSWYT 1

290 ont₅r−a₁αaπC₅n≤αn₅₅rαn≤Co−CioCnanopartα₁π₅sRioUiCnanowαr₅sCboostsCov₅raππCwat₅rCspπαttαn≤Cδαn₅tα₁sQC
2021OCU]YOCTUSVVW 22

289 nα≤hπyC₅−−α₁α₅ntCsubPnanom₅t₅rCxuiuvCnano₁πust₅rsC₂₅sα≤n₅₂C−orChy₂ro≤₅nC₅voπutαonCun₂₅rC
aπδaπαn₅Cm₅₂αaQC2021OCYSUOCUUUPUVT 0

288 vhosphorusP₂op₅₂Cmoπyb₂₅numC₁arbα₂₅Rs†₅n₅Chybrα₂Car₁hαt₅₁tur₅sC−orCup≤ra₂₅₂Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonCp₅r−orman₁₅Cov₅rCaCwα₂₅CpnCran≤₅QC2021OCWUVOCTVST[V 10

287 ont₅r−a₁αaπC₁har≤₅Cr₅₂αstrαbutαonCαnCαnt₅r₁onn₅₁t₅₂Cn₅tworδCo−CtαUvâ��ioUvCboostαn≤C₅π₅₁tro₁ataπytα₁C
hy₂ro≤₅nC₅voπutαonCαnCbothCa₁α₂α₁Can₂Caπδaπαn₅C₁on₂αtαonsQC2021OCWUWOCTVSWWW 20

286 kπ₅₁tro₁h₅mα₁aππyC≤rownChα≤hπyC₁rystaππαn₅Csαn≤π₅Pphas₅CtαVvCsup₅rstru₁tur₅Ca₁₁₅π₅ratαn≤Cαonα₁C
₂α−−usαonCαnCr₅₁har≤₅abπ₅Ctαâ��’nCbatt₅ryQC2021OCXTUOCUVSXUZ 3

285 vOCtP₁o₂op₅₂C₁arbonCnano−αb₅rsC₁on−αn₅₂CuπtraPsmaππCbαm₅taππα₁CtαiovC−orChα≤hπyC₅−−α₁α₅ntCov₅raππC
wat₅rCspπαttαn≤QC2021OCXZSOCTXTUWZ 1

284 kπ₅₁tronα₁Cmo₂uπatαonCo−CiovCnanoarraysCbyCirP₂opαn≤C−orC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2021OC
WUXOCTVSYXT 9

283 ompa₁tsCo−CboronC₂opαn≤ConCth₅Catomα₁Cstru₁tur₅OCstabαπαtyOCan₂Cphoto₁ataπytα₁Ca₁tαvαtyCo−CiuVvC
nano₁rystaπsQC2021OCU][OCTUSXTX 3

282 x₅₂u₁₅₂C≤raph₅n₅Coxα₂₅Csupport₅₂C’olPYZC₂₅rαv₅₂CiovC₅nabπ₅sChα≤hPp₅r−orman₁₅CpotassαumCαonC
stora≤₅QC2021OCYSWOCVT]PVUY 9

281 zhr₅₅P₂αm₅nsαonaπCsulP₂₅rαv₅₂Chα₅rar₁hα₁aππyCporousCa₅ro≤₅πsCa₁tαvat₅Cp₅roxymonosuπ−at₅C−orC
₅−−α₁α₅ntCor≤anα₁CpoππutantsCr₅movaπQC2022OCWUZOCTVS[VS 14

280
sulP₂₅rαv₅₂CiovPnαtro≤₅nP₂op₅₂C₁arbonftαl₅vCnano−πaδ₅sCasCanC₅−−α₁α₅ntCan₂C₂urabπ₅C
₅π₅₁tro₁ataπystCwαthCmuπtαpπ₅C₁ataπytα₁aππyCa₁tαv₅Csαt₅sC−orCukxOCnkxOCuxxCan₂Cr₅₁har≤₅abπ₅Czαn₁PaαrC
batt₅rα₅sQC2022OCWU[OCTVTTTX

42
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279 maC₂opαn≤C₅nabπ₅sCsup₅rαorCaπδaπαn₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCp₅r−orman₁₅sCo−CiovQC2022OCWU]OCTVUSTU 8

278 iataπytα₁C₂₅≤ra₂atαonCo−Cantαbαotα₁CbyCioCnanopartα₁π₅sC₅n₁apsuπat₅₂CαnCnαtro≤₅nP₂op₅₂Cnano₁arbonC
₂₅rαv₅₂C−romCioPsulC−orCpromot₅₂Cp₅roxymonosuπ−at₅Ca₁tαvatαonQC2022OCWU]OCTVUUY] 2

277 onCsαtuC₁oupπ₅₂CsouVCwαthCiovRrmuCtoC₁onstru₁tCthr₅₅P₂αm₅nsαonaπCs₅π−Psupport₅₂C₁ataπystC−orC
hα≤hπyC₅−−α₁α₅ntCaπδaπαn₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2022OCTSWOCT]WPUST 2

276 tαvCnanosh₅₅tCarrayC−orChα≤hP₅−−α₁α₅n₁yC₅π₅₁trohy₂ro≤₅natαonCo−Cnαtrαt₅CtoCammonαaCatCambα₅ntC
₁on₂αtαonsQC2022OCYSYOCTSXXPTSYV 17

275 l₅â��ioâ��vCmuπtαPh₅t₅rostru₁tur₅CarraysC−orC₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁Cwat₅rCspπαttαn≤QC 11

274 noπ₅Prα₁hCiovCnanosh₅₅tsCwαthCanCoptαmαz₅₂C₂Pban₂C₁₅nt₅rC−orC₅nhan₁αn≤CpnPunαv₅rsaπChy₂ro≤₅nC
₅voπutαonC₅π₅₁tro₁ataπysαsQC2021OC]OC[XYTP[XYZ 26

273 tαioCrjnCαnCsαtuC₂₅rαv₅₂CtαiovCVjCnano−πow₅rsC₁oupπ₅₂CwαthCaCiuvCpPnCh₅t₅roβun₁tαonC−orC₅−−α₁α₅ntC
hy₂ro≤₅nC₅voπutαonQC2021OCTVOCTV[X[PTV[ZU 8

272 |₅rsatαπ₅C₁onstru₁tαonCo−CaChα₅rar₁hα₁aπCporousC₅π₅₁tro₂₅Can₂CαtsCappπα₁atαonCαnC₅π₅₁tro₁h₅mα₁aπC
hy₂ro≤₅nCpro₂u₁tαon_CaCmαnαCr₅vα₅wQC2021OCUOCTTZZPTT[] 4

271 kπ₅₁tro₁ataπysαsCusαn≤Cnanomat₅rαaπsQC2021OCT[OCVWVPWUS 0

270 gCstrat₅≤yC−orCpr₅parαn≤Chα≤hP₅−−α₁α₅n₁yCan₂C₅₁onomα₁aπC₁ataπytα₁C₅π₅₁tro₂₅sCtowar₂Cov₅raππCwat₅rC
spπαttαn≤QC2021OCTVOCTSYUWPTSYW[ 13

269 knhan₁₅₂C₅π₅₁tro₁ataπytα₁CnUyCspπαttαn≤ConCaCmuπtαwaππ₅₂C₁arbonCnanotub₅sP≤raph₅n₅Coxα₂₅C
nano₁omposαt₅QC 2

268 iurr₅ntCytatusCo−C}at₅rCkπ₅₁troπysαsC−orCkn₅r≤yCytora≤₅QC2021OC

267 s₅taπCoxα₂₅Pbas₅₂C₅π₅₁tro₁ataπystsC−orCπowPt₅mp₅ratur₅C₅π₅₁tro₁h₅mα₁aπCpro₂u₁tαonCan₂Coxα₂atαonC
o−Chy₂ro≤₅nCKnkxCan₂CnuxLQC2021OC]PVX

266 nα≤hP₅−−α₁α₅n₁yC₅π₅₁tro₁h₅mα₁aπCnαtrαt₅Cr₅₂u₁tαonCtoCammonαumCusαn≤CaCiuVvCnanowαr₅CarrayCun₂₅rC
ambα₅ntC₁on₂αtαonsQC2021OCUVOCXW[ZPXW]V 25

265 kn≤αn₅₅rαn≤CmuπtαnaryCh₅t₅roαnt₅r−a₁₅sCαnCtwoP₂αm₅nsαonaπC₁obaπtCmoπyb₂₅numCphosphα₂₅Chybrα₂C
nanosh₅₅tsC−orC₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁Cwat₅rCspπαttαn≤QC 2

264 hoostαn≤Cth₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCa₁tαvαtyCo−CxuCαnCaπδaπαn₅Can₂Cn₅utraπCm₅₂αaCbyC
a₁₁₅π₅ratαn≤Cwat₅rC₂αsso₁αatαonQQC2021OCTTOCYTSZPYTTV 7

263 gnCαn≤₅nαousπyCass₅mbπ₅₂Cm₅taπPor≤anα₁C−ram₅worδConCth₅Csur−a₁₅Co−Cl₅snC₁oP₂op₅₂CtαKunLCasCaC
hα≤hP₅−−α₁α₅n₁yC₅π₅₁tro₁ataπystC−orCth₅Coxy≤₅nC₅voπutαonCr₅a₁tαonQC2021OCXSOCTTZZXPTTZ[U 1

262 gCirPl₅uunftαPvRtlCbαn₂₅rP−r₅₅C₅π₅₁tro₂₅CasCanC₅x₁₅ππ₅ntCoxy≤₅nC₅voπutαonCr₅a₁tαonC
₅π₅₁tro₁ataπystQC2021OCTVOCTZSSVPTZSTS 6
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261 gπδyπthαoπCsur−a₁₅C₅n≤αn₅₅rαn≤_CanC₅−−₅₁tαv₅Cstrat₅≤yCtowar₂C₅nhan₁₅₂C₅π₅₁tro₁ataπytα₁CtUPtoPtnVC
−αxatαonCbyCaCiovCnanoarrayQC2021OC]OCTV[YTPTV[YY 45

260 gCs₅π−Psupport₅₂CtαioUuWRiuxuCnano−or₅stCwαthC₅π₅₁tronα₁aππyCmo₂uπat₅₂Cαnt₅r−a₁₅sCasCanC
₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orCov₅raππCwat₅rCspπαttαn≤QC2021OC]OCTWWYYPTWWZY 15

259 j₅sα≤nαn≤Cy₅π−Pyupport₅₂Cs₅taπPur≤anα₁Clram₅worδCj₅rαv₅₂CiataπystsC−orCkπ₅₁tro₁h₅mα₁aπC}at₅rC
ypπαttαn≤QC2020OCTXOCYSZPYUV 28

258 x₅₁₅ntCg₂van₁₅sCαnCtonPvr₅₁αousCs₅taπPhas₅₂Ckπ₅₁tro₂₅sC−orCgπδaπαn₅C}at₅rCkπ₅₁troπysαsQC2020OCYOCVVYPVXX 34

257 nαstoryOCvro≤r₅ssOCan₂Cj₅v₅πopm₅ntCo−Ckπ₅₁tro₁ataπysαsQC2020OCWSTPWUW 1

256 narv₅stαn≤Ciπ₅anCkn₅r≤yCzhrou≤hCnUCvro₂u₁tαonC{sαn≤CiobaπtPhorα₂₅Phas₅₂Ctano₁ataπystQC2017OCVXPXY 1

255 mr₅atπyCboostαn≤C₅π₅₁tro₁h₅mα₁aπChy₂ro≤₅nC₅voπutαonCr₅a₁tαonCov₅rCtαVyUCnanosh₅₅tsCratαonaππyC
₂₅₁orat₅₂CbyCtαVynUyUCquantumC₂otsQC2020OCUYZOCTT[YZX 38

254 taNPαn₂u₁₅₂CαnCsαtuCr₅₁onstαtutαonCo−Cm₅taπCphosphat₅C₅nabπαn≤C₅−−α₁α₅ntC₅π₅₁tro₁h₅mα₁aπCwat₅rC
oxα₂atαonCαnCn₅utraπCan₂Caπδaπαn₅Cm₅₂αaQC2020OCV][OCTUXXVZ 11

253 vhas₅Can₂C₁omposαtαonC₁ontroππabπ₅Csynth₅sαsCo−Cnα₁δ₅πCphosphα₂₅Pbas₅₂Cnanopartα₁π₅sCvαaCaC
πowPt₅mp₅ratur₅Cpro₁₅ssC−orC₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonQC2017OCUX[OC[YYP[ZX 25

252 yynth₅sαsCo−CbαnaryCm₅taπCphosphα₂₅sCh₅t₅rostru₁tur₅sCasCaCstabπ₅Can₂C₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonC
r₅a₁tαonC₅π₅₁tro₁ataπystQC2020OCUXOCTSTUXZ 6

251 s₅taππα₁C₁obaπtCan₂Cmoπyb₂₅numCoxα₂₅sC₅n₁apsuπat₅₂CαnChOCtP₂op₅₂C₁arbonCnano₁omposαt₅C
₁ataπyz₅₂Chy₂ro≤₅nC₅voπutαonC−romCammonαaCboran₅Chy₂roπysαsQC2020OCTZWOCTS]UTV 8

250 so₂α−α₁atαonCo−Chπa₁δCvhosphorusCtanosh₅₅tsCwαthCaCtαPiontaαnαn≤CiarbonCray₅rCasCk−−α₁α₅ntCan₂C
ytabπ₅Cny₂ro≤₅nCvro₂u₁tαonCkπ₅₁tro₁ataπystsQC2020OCTUOCXWYT]PXWYUY 7

249 kxpπorαn≤CiovC₁or₅â��sh₅ππCnanosh₅₅tsCbyCl₅Can₂C’nC₂uaπC₁atαonC₂opαn≤CasC₅−−α₁α₅ntC₅π₅₁tro₁ataπystsC
−orCov₅raππCwat₅rCspπαttαn≤QC2020OCTSOCTV]XPTWSS 21

248 gCnov₅πCπα≤an₂CwαthCâ��tnUCan₂Câ��iuunP₂₅₁orat₅₂CioRl₅Pbas₅₂Coxα₂₅C−orCanC₅−−α₁α₅ntCov₅raππCwat₅rC
spπαttαn≤_C₂uaπCmo₂uπatαonCroπ₅sCo−Ca₁tαv₅Csαt₅sCan₂Cπo₁aπC₅π₅₁tronα₁Cstru₁tur₅QC2020OCTSOCYUYYPYUZV 5

247 luππCwat₅rCspπαttαn≤CbyCaCnanoporousCi₅uUCnanowαr₅CarrayCun₂₅rCaπδaπαn₅C₁on₂αtαonsQC2020OCZOCUXVVPUXVZ 6

246 tano₅n≤αn₅₅r₅₂C₅π₅₁trospunC−αb₅rsCan₂Cth₅αrCbαom₅₂α₁aπCappπα₁atαons_CaCr₅vα₅wQC2021OCZOCTPVW 17

245 zhr₅₅P₂αm₅nsαonaππyChα₅rar₁hα₁aπCtαiovfvgtoCar₁hαt₅₁tur₅C−orChα≤hPp₅r−orman₁₅Chy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2020OCVTOCWWXWST 4

244 y₅π−Psupport₅₂Cnα₁δ₅πCsuπ−α₂₅C₂₅rαv₅₂C−romCnα₁δ₅πC−oamC−orChy₂ro≤₅nC₅voπutαonCan₂Coxy≤₅nC
₅voπutαonCr₅a₁tαon_C₅−−₅₁tCo−C₁rystaπCphas₅Cswαt₁hαn≤QC2021OCVUOCS[XZTS 6
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243 uxy≤₅nClun₁tαonaπαz₅₂CiovCtanowαr₅sCasCnα≤hPk−−α₁α₅ntCan₂Cytabπ₅Ckπ₅₁tro₁ataπystC−orCuxy≤₅nC
kvoπutαonCx₅a₁tαonCan₂CluππC}at₅rCypπαttαn≤QC2020OCTYZOCTUWXTU 3

242 gCm₅n₅raπCs₅tho₂C−orCth₅Cyynth₅sαsCo−Cnybrα₂Ctanostru₁tur₅sC{sαn≤Csoy₅Ctanosh₅₅tPgss₅mbπ₅₂C
tanosph₅r₅sCasCz₅mpπat₅sQC2019OCUST]OCYWV]ZVW 4

241 soπyb₂₅numCvhosphα₂₅Clπaδ₅sCiataπyz₅Cny₂ro≤₅nCm₅n₅ratαonCαnCg₁α₂α₁Can₂Chasα₁CyoπutαonsQC2014OC
SXOCTUSSPTUTV 18

240 ioIπtasubI≤ta]IπtaRsubI≤tayIπtasubI≤ta[IπtaRsubI≤taCtanotub₅sCasCanCk−−α₁α₅ntCiataπystC−orC
ny₂ro≤₅nCkvoπutαonCx₅a₁tαonCαnCgπδaπαn₅Ckπ₅₁troπyt₅QC2016OCSZOCUTSPUT[ 9

239 yynth₅sαsCan₂Cgppπα₁atαonsCo−Cioππoα₂aπCtanomat₅rαaπsCo−CsaαnCmroupPCan₂CzransαtαonPCs₅taπC
vhosphα₂₅sQC2021OCWYTPXVY

238 km₅r≤αn≤CtwoP₂αm₅nsαonaπCnanomat₅rαaπsC−orC₅π₅₁tro₁h₅mα₁aπCnαtro≤₅nCr₅₂u₁tαonQC2021OCXSOCTUZWWPTUZ[Z 10

237 nα≤hP₅−−α₁α₅n₁yC₅π₅₁trohy₂ro≤₅natαonCo−Cnαtrα₁Coxα₂₅CtoCammonαaConCaCtαUvCnanoarrayCun₂₅rC
ambα₅ntC₁on₂αtαonsQC2021OC]OCUWUY[PUWUZX 19

236 yαπv₅rCnanopartα₁π₅CarrayConCw₅aδπyCαnt₅ra₁tαn≤C₅pαtaxαaπC≤raph₅n₅Csubstrat₅CasC₁ataπystC−orC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonCun₂₅rCn₅utraπC₁on₂αtαonsQC2021OCTT]OCTXV]SU 1

235 la₁απ₅Cyynth₅sαsCo−Ciopp₅rCuxα₂₅PiobaπtCuxα₂₅Rtαtro≤₅nPjop₅₂CiarbonCKiuUuPioVuWRitLC
iomposαt₅C−orCk−−α₁α₅ntC}at₅rCypπαttαn≤QC2021OCTTOC]]ZW 20

234 vroπon≤₅₂Pvhotor₅spons₅Prα−₅tαm₅CtαvCtano₁rystaππαn₅CwαthCnα≤hπyCkxpos₅₂CKSSTLC−orCk−−α₁α₅ntC
vhoto₅π₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonQC2021OCYSOCTYWV]PTYWWY 0

233 ion₁urr₅ntCnCm₅n₅ratαonCan₂Clormat₅Cvro₂u₁tαonCgssαst₅₂CbyCiuCgbsorptαonCαnCun₅Ckπ₅₁troπyz₅rQQC
2021OCXOC₅UTSS[ZT 2

232 yyn₅r≤αstα₁C₅−−₅₁tCo−CsoyURzαuUCh₅t₅rostru₁tur₅sCwαthC₅nhan₁₅₂CphotoPCan₂C₅π₅₁troP₁ataπytα₁C
p₅r−orman₁₅QCTOC

231 s₅taπPur≤anα₁Cvow₂₅rCzh₅rmo₁h₅mα₁aπCyoπα₂P|aporCgr₁hαt₅₁tonα₁sCzowar₂sCmra₂α₅ntCnybrα₂C
sonoπαthCwαthCiombαn₅₂Cytru₁tur₅Plun₁tαonCl₅atur₅sQC

230 ionstru₁tαonCo−CtP₂op₅₂C₁arbonC−ram₅sCan₁hor₅₂CwαthCioCsαn≤π₅CatomsCan₂CioCnanopartα₁π₅sCasC
robustC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC₅voπutαonCαnCth₅C₅ntαr₅CpnCran≤₅QC2021OCYZOCTWZPTWZ 4

229 ont₅≤ratαonCo−Ctαtro≤₅nPjop₅₂Cmraph₅n₅Cuxα₂₅CjotsCwαthCguCtanopartα₁π₅sC−orCknhan₁₅₂C
kπ₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonQC 2

228 tP₂op₅₂CitzCasC₅π₅₁tronCtransportCpromot₅rCbyCbrα₂≤αn≤CiovCan₂C₁arbonC₁πothCtowar₂C₅nhan₁₅₂C
aπδaπαn₅Chy₂ro≤₅nC₅voπutαonQC2022OCWVSOCTVU[UW 10

227 hαomassPbas₅₂CtransαtαonCm₅taπCphosphα₂₅sCsupport₅₂ConC₁arbonCmatrαxCasC₅−−α₁α₅ntCan₂Cstabπ₅C
₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC 0

226 yur−a₁₅Cx₅₁onstru₁tαonCknabπ₅₂Ck−−α₁α₅ntCny₂ro≤₅nCm₅n₅ratαonConCaCiobaπtPoronCvhosphat₅C
kπ₅₁tro₁ataπystCαnCt₅utraπC}at₅rQC2021OCTVOCXVZ][PXV[S] 1
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225 {πtraPstabπ₅Clπ₅xαbπ₅C’nPαonCiapa₁αtorCwαthCvs₅u₂o₁apa₁αtαv₅CUjCray₅r₅₂CtαobαumCuxyphosphα₂₅sQC
2021OC 4

224 tanostru₁tur₅₂Ciomposαt₅CiataπystC−orCkπ₅₁tro₁h₅mα₁aπC}at₅rCypπαttαn≤_Cyα≤nα−α₁antπyComprov₅₂C−orC
ny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2020OCT[OC[WUP[XU

223 irαtα₁aπCx₅vα₅wOCx₅₁₅ntC{p₂at₅sConC’₅oπαtα₁Comα₂azoπat₅Clram₅worδPYZCK’olPYZLCan₂CotsCj₅rαvatαv₅sC
−orCkπ₅₁tro₁h₅mα₁aπC}at₅rCypπαttαn≤QC2021OC₅UTSZSZU 12

222 kn≤αn₅₅rαn≤ConPvπan₅Ctα₁δ₅πCvhosphα₂₅Cn₅t₅roαnt₅r−a₁₅sCwαthCont₅r−a₁αaπCspCnevCnybrα₂αzatαonC−orC
nα≤hπyCk−−α₁α₅ntCan₂Cjurabπ₅Cny₂ro≤₅nCkvoπutαonCatCUCgC₁mQC2021OC₅UTSXYWU 9

221 sorphoπo≤yCan₂Cαnt₅r−a₁αaπC₁har≤₅Cr₅≤uπatαonCstrat₅≤α₅sC₁onstru₁tαn≤CVjC−πow₅rPπαδ₅CiofiovUC
h₅t₅rostru₁tur₅C₅π₅₁tro₁ataπystC−orC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2021OCTVVY[W 3

220 noππowCiovCkn₁apsuπat₅₂CαnCanCtPjop₅₂CiarbonCtano₁a≤₅CasCanCk−−α₁α₅ntChα−un₁tαonaπC
kπ₅₁tro₁ataπystC−orCuv₅raππC}at₅rCypπαttαn≤QC 3

219 kn≤αn₅₅rαn≤Co−Csu≤ar₁an₅Cba≤ass₅Cbas₅₂CporousC₁arbonCnano−αb₅rPsupport₅₂Cth₅CiovRioUvC
h₅t₅rostru₁tur₅C−orC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2021OCWSWOCTV]XZ[ 0

218 knhan₁₅₂Cuxy≤₅nCkvoπutαonCx₅a₁tαonCkπ₅₁tro₁ataπysαsConCioKunLUfsnuUCj₅₁orat₅₂CiarbonC
tanoarrays_Ck−−₅₁tCo−Cn₅t₅rostru₁tur₅OCion₂u₁tαvαtyCan₂Cihar≤₅Cytor≤a₅CiapabαπαtyQC2021OCTY[OCTTWXTX 0

217 kπ₅₁tro₁h₅mα₁aπCp₅r−orman₁₅Co−C≤rownCπay₅rCo−CtαKunLUConCnα₁δ₅πC−oamCan₂Ctr₅atm₅ntCwαthC
phosphα₂₅Can₂Cs₅π₅nα₂₅C−orC₅−−α₁α₅ntCwat₅rCspπαttαn≤QC2021OCTSSU[T 3

216 x₅₁₅ntCpro≤r₅ssCαnC₁arbonPbas₅₂Cmat₅rαaπsCboostαn≤C₅π₅₁tro₁h₅mα₁aπCwat₅rCspπαttαn≤QC2021OC 1

215 knhan₁₅₂Cth₅C₅π₅₁tro₁h₅mα₁aπCp₅r−orman₁₅Co−Cm₅shCnanoC₁omposαt₅Cbas₅₂C₁ataπystC−orCoxy≤₅nC
₅voπutαonCr₅a₁tαon_Cx₅₁₅ntC₂₅v₅πopm₅ntQC2021OC 0

214 nα₅rar₁hα₁aπCpartα₁π₅PonPsh₅₅tCiovC−abrα₁at₅₂CbyC₂αr₅₁tCphosphorαzatαonCo−CioKunLUR’olPYZChybrα₂C
−orCboostαn≤Chy₂ro≤₅nC₅voπutαonC₅π₅₁tro₁ataπysαsQC2021OCTVWOCTS]SX[ 1

213 s₅taπCur≤anα₁Clram₅worδCj₅rαv₅₂Ciuâ��jop₅₂CtαUvCtanopartα₁π₅sCon₁orporat₅₂CwαthCvorousCiarbonC
asCnα≤hCv₅r−orman₁₅Ckπ₅₁tro₁ataπystC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonCαnCaC}α₂₅CpnCxan≤₅QC2021OCYOCTU]UYPTU]VV1

212 x₅₁₅ntCvro≤r₅ssCan₂C|αabαπαtyCo−CvmsPlr₅₅CiataπystsC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonCan₂C
ny₂ro≤₅nCuxα₂atαonCx₅a₁tαonQCTS[UPTS[] 9

211 y₅Pon₁orporat₅₂CvorousCiarbonRtαXvWCtanostru₁tur₅sC−orCkπ₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonC
x₅a₁tαonCwαthC}ast₅Cn₅atCsana≤₅m₅ntQC 0

210 kπ₅₁tro₁ataπysαsC₅nabπ₅₂Ctrans−ormatαonCo−C₅arthPabun₂antCwat₅rOCnαtro≤₅nCan₂C₁arbonC₂αoxα₂₅C−orC
aCsustaαnabπ₅C−utur₅QC 1

209 y₅π−Pass₅mbπyCo−Cbαm₅taππα₁Cpoπyoxom₅taπat₅sCan₂C₂α₁yan₂αamα₂₅CtoC−ormCioR}iftiC−orC₅−−α₁α₅ntC
₅π₅₁tro₁h₅mα₁aπChy₂ro≤₅nC≤₅n₅ratαonQC2021OCWYOCTZ[PT[W 3

208 mrowthCo−Cbran₁h₅₂Ch₅t₅rostru₁tur₅Co−Cnα₁δ₅πCan₂CαronCphosphα₂₅sConC₁arbonC₁πothCasC₅π₅₁tro₂₅C−orC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonCun₂₅rCwα₂₅CpnCran≤₅sQC2022OCUYOC[ZX 0
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207 la₁απ₅Csynth₅sαsCo−Cs₅π−Psupport₅₂Cαnt₅rtwαn₅₂C₁oπumnarCtαiovCasCaChα≤hC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC
−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2022OCWZOCX]ZWPX][] 2

206 gppπα₁atαonCo−CzransαtαonCs₅taπCvhosphα₂₅sCtoCkπ₅₁tro₁ataπysαs_CgnCuv₅rvα₅wQC2022OCZWOCV[TPV]X 0

205 soUifiCnano−αb₅rsC−απmCasC₂urabπ₅Cs₅π−Psupport₅₂C₅π₅₁tro₂₅C−orC₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁C
hy₂ro≤₅nC₅voπutαonQQC2022OC 2

204 g₁₁₅π₅ratαn≤CpnPunαv₅rsaπChy₂ro≤₅nP₅voπvαn≤Ca₁tαvαtyCo−CaChα₅rar₁hα₁aπChybrα₂Co−C₁obaπtCan₂C₂αnα₁δ₅πC
phosphα₂₅sCbyCαnt₅r−a₁αaπC₁h₅mα₁aπCbon₂sQC2022OCUUOCTSSX[] 3

203 lormatαonCo−C₁arnatαonCPπαδ₅C’olP]Cnanostru₁tur₅CtoCa₁hα₅v₅Csup₅rαorC₅π₅₁tro₁ataπytα₁Coxy≤₅nC
₅voπutαonQQC2022OC 0

202 oruUPso₂α−α₅₂CxuuUCtanowαr₅sRtαtro≤₅nPjop₅₂CiarbonCiomposαt₅C−orCk−−₅₁tαv₅Cuv₅raππC}at₅rC
ypπαttαn≤CαnCgππCpnQC2022OCVYOCTSTXPTSUY 6

201 nα≤hπyCs₅nsαtαv₅C₂₅t₅₁tαonCo−Cphosphat₅Cusαn≤Cw₅ππPor₂₅r₅₂C₁rystaππαn₅C₁obaπtCoxα₂₅Cnanopartα₁π₅sC
support₅₂CbyCmuπtαPwaππ₅₂C₁arbonCnanotub₅sQC 0

200
onPsαtuC≤rowthCo−Chα₅rar₁hα₁aπCiuufiuVvCh₅t₅rostru₁tur₅sCwαthCtrans−₅rabπ₅Ca₁tαv₅C₁₅nt₅rsConC
₁opp₅rC−oamCsubstrat₅sCasCbα−un₁tαonaπC₅π₅₁tro₁ataπystsC−orCov₅raππCwat₅rCspπαttαn≤CαnCaπδaπαn₅Cm₅₂αaQC
2022OCWZOC]X]VP]YSX

1

199 kπ₅₁tro₁h₅mα₁aπCny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC2022OC[ZPTUU

198 gppπα₁atαonsCo−Cs†₅n₅sCan₂Cth₅αrC₁omposαt₅sCαnC₁ataπysαsCan₂Cphoto₅π₅₁tro₁ataπysαsQC2022OCWW]PW][

197 x₅₁₅ntCpro≤r₅ssCαnCth₅C₂₅v₅πopm₅ntCo−C₅π₅₁tro₁ataπystsC−orCth₅C₅π₅₁tro₁h₅mα₁aπCtUCr₅₂u₁tαonC
r₅a₁tαonQC2022OCVOC[[[P]TZ 1

196 tα₁δ₅πCvhosphα₂₅Cioat₅₂CwαthC{πtrathαnCtαtro≤₅nCjop₅₂CiarbonCyh₅ππCasCaCnα≤hπyCjurabπ₅Can₂C
g₁tαv₅CiataπystCtowar₂sCny₂ro≤₅nCkvoπutαonCx₅a₁tαonQQC2022OC 0

195 yup₅rαorChy₂ro≤₅nC₅voπutαonC₅π₅₁tro₁ataπysαsC₅nabπ₅₂CbyCiovCnanowαr₅CarrayConC≤raphαt₅C−₅πtQC2022OC
WZOCVX[SPVX[Y 22

194 x₅≤uπatαonCo−Chy₂ro≤₅nC₅voπutαonCp₅r−orman₁₅Co−CtαtanαumCoxα₂₅â��₁arbonC₁omposαt₅sCatChα≤hC
₁urr₅ntC₂₅nsαtyCwαthCaCzαâ��uChybrα₂CorbαtaπQC 1

193 irystaππαn₅PgmorphousCont₅r−a₁₅sCioupπαn≤Co−Cioy₅CRiovCwαthCuptαmαz₅₂C₂Pban₂Ci₅nt₅rCan₂C
hoost₅₂Ckπ₅₁tro₁ataπytα₁Cny₂ro≤₅nCkvoπutαonQQC2022OC₅UTTSYVT 32

192 iPuPioCbon₂Pstabαπαz₅₂CiovConC₁arbonC₁πothCtowar₂Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2022OCWZOC]US]P]UT] 0

191 zwoCioKooLRtαKooLC₁ompπ₅x₅sCbas₅₂ConCnαtro≤₅nousCh₅t₅ro₁y₁πα₁Cπα≤an₂sCasChα≤hPp₅r−orman₁₅C
₅π₅₁tro₁ataπystsC−orCth₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQQC2022OC 7

190 ioâ��tCg₁tαv₅Cyαt₅sCb₅tw₅₅nCioCtanopartα₁π₅sCan₂CtPjop₅₂CiarbonCtowar₂Cx₅marδabπyCknhan₁₅₂C
kπ₅₁tro₁ataπytα₁Cuxy≤₅nCkvoπutαonCan₂Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonsQC2022OCVYOCTY[[PTY]Y 2
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189 zh₅ConPsαtuCmrowthCo−CxuCso₂α−α₅₂CiovCtano−πaδ₅sConCiarbonCiπoth₅sCasCk−−α₁α₅ntCkπ₅₁tro₁ataπystsC
−orCnkxMMQC2022OC]OC

188 zra₁δαn≤C₁har≤₅Ctrans−₅rCpathwaysCαnCyrzαuVRiovRsoUiCnano−αb₅rsC−orC₅nhan₁₅₂Cphoto₁ataπytα₁C
soπarC−u₅πCpro₂u₁tαonQC2022OCWVOCXSZPXT[ 4

187 UjCi₅uCan₂CaCvartαaππyCvhosphat₅₂CUjCtαPhas₅₂Cs₅taπPur≤anα₁Clram₅worδClorm₅₂CanCyPy₁h₅m₅C
n₅t₅roβun₁tαonC−orCk−−α₁α₅ntCvhoto₁ataπytα₁Cny₂ro≤₅nCkvoπutαonQQC2022OC 14

186 gC−a₁απ₅Ct₅mpπatαn≤C−abrα₁atαonCo−CporousCiovCnanopartα₁π₅sCtowar₂sC₅π₅₁tro₁ataπytα₁Coxy≤₅nC
₅voπutαonQC2022OCX[VOCTXUWSU 1

185 k−−α₁α₅ntCnαtrα₁Coxα₂₅C₅π₅₁tror₅₂u₁tαonCtowar₂Cambα₅ntCammonαaCsynth₅sαsC₁ataπyz₅₂CbyCaCiovC
nanoarrayQC 7

184 ont₅≤rat₅₂C₅π₅₁tro₁ataπystsC₂₅rαv₅₂C−romCm₅taπCor≤anα₁C−ram₅worδsC−orC≤asPαnvoπv₅₂Cr₅a₁tαonsQC
2022OC 0

183 yup₅rαorCv₅r−orman₁₅sCo−Ckπ₅₁troπ₅ssPj₅posαt₅₂Ctαâ��vClαπmsCj₅₁orat₅₂CwαthCanC{πtraπowCiont₅ntCo−C
vtC−orC}at₅rPypπαttαn≤Cx₅a₁tαonsQC 1

182 lαnαt₅Cphosphor₅n₅C₂₅rαv₅₂CpartαaπCr₅₂u₁tαonCo−Cm₅taπCor≤anα₁C−ram₅worδCnano−oamsC−orC₅nhan₁₅₂C
παthαumCstora≤₅C₁apabαπαtyQC2022OCXUXOCUVTSUX

181 yynth₅sαsCo−CguRtαUpCtanosh₅₅tCgrraysCwαthCvorousCmrα₂sCasCaCnα≤hPv₅r−orman₁₅Ckπ₅₁tro₂₅C−orCth₅C
j₅t₅rmαnatαonCo−Cny₂roquαnon₅CαnCjom₅stα₁Cy₅wa≤₅QC

180 hαm₅taπCphosphα₂₅CasChα≤hC₅−−α₁α₅n₁yCan₂Cstabπ₅Cbα−un₁tαonaπC₅π₅₁tro₁ataπystsC−orChy₂ro≤₅nCan₂C
oxy≤₅nC₅voπutαonCr₅a₁tαonCαnCaπδaπαn₅CsoπutαonQQC2022OCTUOC]SXTP]SXZ 0

179 nα≤hπyC₅−−α₁α₅ntC₁ataπystsCo−Cruth₅nαumC₁πust₅rsConCl₅VuWRs}itzsC−orCth₅Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC 1

178 iobaπtPlr₅₅Ciatho₂₅Csat₅rαaπs_Clamαπα₅sCan₂Cth₅αrCvrosp₅₁tsQCUTSV[]W 6

177 kπ₅₁tro₂₅posαtαonCo−CtαPvCaππoyC−romC₂₅₅pC₅ut₅₁tα₁Csoπv₅ntCan₂CαtsC₅π₅₁tro₁ataπytα₁Ca₁tαvαtyCtowar₂C
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC 0

176 voπy₂opamαn₅P₂₅rαv₅₂C₁arbonCπay₅rCan₁horαn≤CtαioPvCnanowαr₅CarraysC−orChα≤hPp₅r−orman₁₅C
bαn₂₅rP−r₅₅Csup₅r₁apa₁αtorCan₂C₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonQC 0

175 ranthanumCoxα₂₅Cro₂sCasCaCnov₅πCan₂C₅−−α₁α₅ntCbα−un₁tαonaπChy₂ro≤₅nCan₂Coxy≤₅nC₅voπutαonC
₅π₅₁tro₁ataπystC−orCov₅raππCwat₅rCspπαttαn≤QC2022OC

174 hoostαn≤C₅π₅₁tro₁h₅mα₁aπChy₂ro≤₅nC₅voπutαonCbyC₁oupπαn≤Cano₂α₁aππyCoxα₂atαv₅C₂₅hy₂ro≤₅natαonCo−C
b₅nzyπamαn₅CtoCb₅nzonαtrαπ₅QC2022OC 1

173 tonPiovaπ₅ntClun₁tαonaπαzatαonCo−Cmraph₅n₅Cuxα₂₅Pyupport₅₂CUPvα₁oπyamαn₅Phas₅₂C’αn₁KooLC
iompπ₅x₅sCasCtov₅πCkπ₅₁tro₁ataπystsC−orCny₂ro≤₅nCvro₂u₁tαonQC2022OCTUOCV[] 0

172 kπ₅₁tro₁h₅mα₁aπChy₂ro≤₅nC≤₅n₅ratαonCt₅₁hnoπo≤y_Cihaππ₅n≤₅sCαnC₅π₅₁tro₂₅sCmat₅rαaπsC−orCaC
sustaαnabπ₅C₅n₅r≤yQC 1
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171 oronCiataπyz₅₂Cias₁a₂₅Cionstru₁tαonCo−Csoπyb₂₅numCiarbα₂₅Cn₅t₅roαnt₅r−a₁₅sC−orC{n₂₅rstan₂αn≤C
ny₂ro≤₅nCkvoπutαonQQC2022OC₅UUSSWV] 2

170 tαobαumP₂op₅₂C₁obaπtCphosphα₂₅Cnanowαr₅sCr₅aπαzαn≤C₅nhan₁₅₂C₅π₅₁tro₁ataπytα₁Ca₁tαvαtyC−orCov₅raππC
wat₅rCspπαttαn≤QC2022OCWZOCTVUXTPTVUYS 0

169 sulPj₅rαv₅₂CioTPx|xyyCtanosh₅₅tsCasCaCnα≤hπyCk−−α₁α₅ntCkπ₅₁tro₁ataπystC−orC}at₅rCypπαttαn≤QC

168
xoπ₅Co−C₁obaπtCpr₅₁ursorsCαnCth₅Csynth₅sαsCo−CioCVCuCWChα₅rar₁hα₁aπCnanostru₁tur₅sCtowar₂Cth₅C
₂₅v₅πopm₅ntCo−C₁obaπtPbas₅₂C−un₁tαonaπC₅π₅₁tro₁ataπystsC−orCbα−un₁tαonaπCwat₅rCspπαttαn≤CαnCaπδaπαn₅C
an₂Ca₁α₂α₁Cm₅₂αaQC

167 rowPvr₅ssur₅CvπasmaPvro₁₅ss₅₂Cxuth₅nαumRtα₁δ₅πCloamCkπ₅₁tro₁ataπystsC−orCny₂ro≤₅nCkvoπutαonC
x₅a₁tαonQQC2022OCTXOC 0

166 san≤an₅s₅Coxα₂₅Co₁tah₅₂raπCmoπ₅₁uπarCsα₅v₅sCstabαπαz₅₂CxhCnanopartα₁π₅sC−orCth₅Chy₂ro≤₅nC
pro₂u₁tαonC−romCth₅C₅thyπ₅n₅₂αamαn₅Pbαsboran₅Chy₂roπysαsQC2022OC 0

165 yup₅rass₅mbπyCo−Cyur−a₁₅Pknrα₁h₅₂CxuCtano₁πust₅rsC−romCzrappαn≤Phon₂αn≤Cytrat₅≤yC−orCk−−α₁α₅ntC
ny₂ro≤₅nCkvoπutαonQQC2022OC 4

164 vhosphorusRvhosphα₂₅Phas₅₂Csat₅rαaπsC−orCgπδaπαCs₅taπPoonChatt₅rα₅sQQC2022OC₅UUSSZWS 1

163 sulP₂₅rαv₅₂CxuiovCnanopartα₁π₅sP₅mb₅₂₂₅₂Cnαtro≤₅nP₂op₅₂Cpoπyh₅₂ronC₁arbonC₁omposαt₅C−orC
₅nhan₁₅₂Cwat₅rCspπαttαn≤CαnCaπδaπαn₅Cm₅₂αaQQC2022OCYTYOC[SVP[TU 2

162 ont₅r−a₁₅C₅n≤αn₅₅rαn≤Co−CyP₂op₅₂CioUvftαUvC₁or₅â��sh₅ππCh₅t₅rostru₁tur₅sC−orC₅−−α₁α₅ntCan₂C
₅n₅r≤yPsavαn≤Cwat₅rCspπαttαn≤QC2022OCWV]OCTVXZWV 5

161 kπ₅₁tronα₁Cmo₂uπatαonCan₂Cva₁an₁yC₅n≤αn₅₅rαn≤Co−Ctα]y[CtoCsyn₅r≤αstα₁aππyCboostC₅−−α₁α₅ntCwat₅rC
spπαttαn≤_Cg₁tαv₅Cva₁an₁yPm₅taπCpaαrsQC2022OCVTSOCTUTVXY 1

160 kπ₅₁tro₁ataπytα₁C}at₅rCypπαttαn≤_ClromCnarshCan₂Csαπ₂Cion₂αtαonsCtoCtaturaπCy₅awat₅rQC2021OC₅UTSX[VS 9

159 so₂uπatαn≤Cth₅Ckπ₅₁tronα₁Cytru₁tur₅CbyCxuth₅nαumCjopαn≤Ckn₂owsCiobaπtCvhosphα₂₅Ctanowαr₅sC
wαthCknhan₁₅₂Cgπδaπαn₅Cny₂ro≤₅nCkvoπutαonCg₁tαvαtyQC2022OCXOCY]ZPZSW 3

158 j₅sα≤nαn≤Cy₅π−Pyupport₅₂Ckπ₅₁tro₁ataπystsC−orCkπ₅₁tro₁h₅mα₁aπC}at₅rCypπαttαn≤_Cyur−a₁₅Ront₅r−a₁₅C
kn≤αn₅₅rαn≤Ctowar₂Cknhan₁₅₂Ckπ₅₁tro₁ataπytα₁Cv₅r−orman₁₅QC2021OC 8

157 tanoporousCiovCnanowαr₅CarraysC₂₅₁orat₅₂CwαthC₁arbonP₁oat₅₂CiovCnanopartα₁π₅s_Cth₅Croπ₅Co−C
αnt₅r−a₁αaπC₅n≤αn₅₅rαn≤C−orC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC

156 xatαonaπCj₅sα≤nCo−Ch₅tt₅rCny₂ro≤₅nCkvoπutαonCkπ₅₁tro₁ataπystsC−orC}at₅rCypπαttαn≤_CgCx₅vα₅wQQC2022OC₅UUSSVSZ 8

155 yP₂op₅₂Cmuπtαπay₅rCnαobαumC₁arbα₂₅CKtbWiVzxLC₅π₅₁tro₁ataπystC−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCαnC
aπδaπαn₅CsoπutαonsQC2022OC 0

154 kπ₅₁troPuxα₂atαonCo−Cs₅taπCuxα₂₅Plabrα₁at₅₂Cmraphαtα₁CiarbonCtαtrα₂₅C−orCny₂ro≤₅nCvro₂u₁tαonCvαaC
}at₅rCypπαttαn≤QC2022OCTUOCXW[ 1
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153 knhan₁₅₂Chy₂ro≤₅nC₅voπutαonCa₁tαvαtα₅sCo−Cth₅ChoππowCsur−a₁₅Poxα₂αz₅₂C₁obaπtCphosphα₂₅Cnano−αb₅rC
₅π₅₁tro₁ataπystsCαnCaπδaπαn₅Cm₅₂αaQC 0

152 gnαonPkx₁han≤₅Cs₅mbran₅C}at₅rCkπ₅₁troπyz₅rsQQC2022OC 13

151
j₅−₅₁tPCan₂Cnαtro≤₅nPrα₁hCporousC₁arbonC₅mb₅₂₂₅₂CwαthCioCtvsC₂₅rαv₅₂C−romCs₅π−Pass₅mbπ₅₂C
ioP’olP[CfCanαonα₁Cpoπya₁ryπamα₂₅Cn₅tworδCasCvsyCa₁tαvatorC−orChα≤hπyC₅−−α₁α₅ntCr₅movaπCo−C
t₅tra₁y₁παn₅Chy₂ro₁hπorα₂₅C−romCwat₅rQC2022OCWWVOCTVYWV]

1

150 jata_yh₅₅t_TQ₂o₁xQC2018OC

149 jata_yh₅₅t_TQp₂−QC2020OC

148 s₅taπCphosphα₂₅Cbas₅₂C₅π₅₁tro₁ataπystsC−orCwat₅rCspπαttαn≤QC2022OCU]VPVUW

147 on≤₅nαousCj₅sα≤nCo−Cun₅Csαx₅₂P|aπ₅n₁₅CjuaπPt₅tCiopp₅rCs₅taπPur≤anα₁Clram₅worδC−orCj₅rαvαn≤C
iuUoRiuoCn₅t₅roβun₁tαonCwαthCnα≤hπyCkπ₅₁tro₁ataπytα₁Cv₅r−orman₁₅sC−romCtoVPCtoCthVQC

146 sa₁roporousCtαPl₅Chy₂roxα₂₅Cbα−un₁tαonaπC₁ataπystC−orC₅−−α₁α₅ntCaπδaπαn₅Cwat₅rCspπαttαn≤QCT

145 omprovαn≤Cth₅Ckπ₅₁tro₁h₅mα₁aπCg₁tαvαtyCo−Cv₂y₅UCbyCionstru₁tαn≤CvRzCytru₁turaπCont₅r−a₁₅sQC2022OCTXVYUY

144 lun₁tαonaπαz₅₂CrmuPv₂Cnano₁omposαt₅sCasChα≤hPp₅r−orman₁₅C₁ataπystsC−orChy₂ro≤₅nC≤₅n₅ratαonCvαaC
wat₅rC₅π₅₁troπysαsQC2022OCTWSXTV 0

143 gCtwoP₂αm₅nsαonaπCmPiovRtOvP₁oP₂op₅₂C₁arbonCnanowαr₅C₅π₅₁tro₂₅C−orCth₅Csαmuπtan₅ousC
₂₅t₅rmαnatαonCo−Chy₂roquαnon₅Can₂C₁at₅₁hoπCαnC₂om₅stα₁Cwast₅wat₅rQC2022OCTUTSOCVV][ZT 1

142 nα≤hπyCa₁tαv₅CpπatαnumCsαn≤π₅PatomC₁ataπystC≤ra−t₅₂ContoCVjC₁arbonC₁πothCsupportC−orCth₅C
₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2022OCX]XOCTXVW[S 2

141 un₅P₂αm₅nsαonaπCtαvRsnuCnanostru₁tur₅sCwαthC₅nhan₁₅₂Coxy≤₅nC₅voπutαonCr₅a₁tαonCa₁tαvαtyQQC2022OC
YUVOCT]YPUSW 1

140 }at₅rC₅π₅₁troπysαs_C−romCt₅xtbooδCδnowπ₅₂≤₅CtoCth₅Cπat₅stCs₁α₅ntα−α₁Cstrat₅≤α₅sCan₂Cαn₂ustrαaπC
₂₅v₅πopm₅ntsQQC2022OC 21

139 ihaπ₁o≤₅nα₂₅sCan₂Cvhosphα₂₅sC−orCnα≤hPv₅r−orman₁₅Cyup₅r₁apa₁αtorsQC2022OCV]ZPWT] 0

138 kπ₅₁tro₁h₅mα₁aπCnUCvro₂u₁tαonCusαn≤Cvoπypyrazoπ₅Cbas₅₂C’αn₁KooLCiompπ₅xCαnCgπδaπαn₅Cs₅₂αumQC2022
OCVWOCTVYYPTVZU

137 rattα₁₅P₂αsor₂₅rCπay₅rC≤₅n₅ratαonC−romCπαquα₂Cpro₁₅ssαn≤CatCroomCt₅mp₅ratur₅CwαthCboost₅₂C
nanoαnt₅r−a₁₅C₅xposur₅Ctowar₂Cwat₅rCspπαttαn≤QC 4

136 hαm₅taππα₁Cont₅rs₅₁tαonCαnCv₂l₅fl₅uCxCPiCtanomat₅rαaπC−orCknhan₁₅₂C}at₅rCypπαttαn≤C
kπ₅₁tro₁ataπysαsQCUUSSS]Y
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135 nα≤hπyC₂αsp₅rs₅₂CpπatαnumConCratαCnanopartα₁π₅sRnanoporousC₁arbonC−orChα≤hπyC₅−−α₁α₅ntC
₅π₅₁tro₁ataπyα₁Chy₂ro≤₅nC₅voπutαonQC2022OC 1

134 zαuUPknhan₁₅₂CαnCsαtuCkπ₅₁tro₁h₅mα₁aπCg₁tαvatαonCo−CioVuWC−orCth₅Cgπδaπαn₅Cny₂ro≤₅nCkvoπutαonC
x₅a₁tαonQC 1

133 x₅₁₅ntCa₂van₁₅sCαnC₁obaπtCphosphα₂₅Pbas₅₂Cmat₅rαaπsC−orC₅π₅₁tro₁ataπytα₁Cwat₅rCspπαttαn≤_ClromC
₁ataπytα₁Cm₅₁hanαsmCan₂Csynth₅sαsCm₅tho₂CtoCoptαmαzatαonC₂₅sα≤nQC2022OC 0

132 y₅paδtaδrawPπαδ₅C₁ataπystCsnP₂op₅₂CiovC₅nabπαn≤Cuπtrastabπ₅C₅π₅₁tro₁ataπytα₁Coxy≤₅nC₅voπutαonCatC
TSS´ mg´•₁mâ��UCαnCaπδaπαCm₅₂αaQC 0

131 ioUvCnanoro₂sCwαthC₅xposur₅Co−Chα≤hPαn₂₅xC−a₁₅tsC−orC₅−−α₁α₅ntCphoto₁h₅mα₁aπCr₅₂u₁tαonCo−CiuUCbyC
promotαn≤Cth₅C₂αr₅₁tαonaπCtrans−₅rCo−C₅π₅₁tronsQC2022OC 0

130 la₁απ₅Cyαn≤π₅Cyt₅pCkπ₅₁tro₁h₅mα₁aπCmrowthCo−CtαVvConCiarbonCiπothC−orCnα≤hπyCk−−α₁α₅ntCny₂ro≤₅nC
kvoπutαonCx₅a₁tαonQC2022OCTY]OCSYWXTT 1

129 zunαn≤Cth₅CsnCjopantCzoChoostCth₅Cny₂ro≤₅nCkvoπutαonCv₅r−orman₁₅Co−CiovCtanowαr₅CgrraysQC 0

128 nα₅rar₁hα₁aππyCy₅π−Pyupportαn≤CvhosphorusPjop₅₂CiosouWCtano−πow₅rsCgrraysCtowar₂Ck−−α₁α₅ntC
ny₂ro≤₅nCkvoπutαonCx₅a₁tαonQC 0

127 labrα₁atαonCo−C₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁Csyst₅mCwαthCruth₅nαumC₁obaπtCsuπ−α₂₅Cov₅rCaC₁arbonC₁πothQC
2022OC 0

126 yyn₅r≤αstα₁Cx₅≤uπatαonCo−CyP|a₁an₁yCo−CsoyUPhas₅₂Csat₅rαaπsC−orCnα≤hπyCk−−α₁α₅ntCkπ₅₁tro₁ataπytα₁C
ny₂ro≤₅nCkvoπutαonQCTSOC 0

125
iobaπtPphosphorousC₁oatαn≤sCwαthCtunabπ₅C₁omposαtαonC−abrα₁at₅₂CbyCa₂₂αtαv₅P₁ontroππ₅₂C
₅π₅₁tro₂₅posαtαonC−romC₁hoπαn₅C₁hπorα₂₅P₅thyπ₅n₅C≤πy₁oπC₂₅₅pC₅ut₅₁tα₁Csoπv₅ntC−orCantαP₁orrosαonC
appπα₁atαonQC2022OCWWVOCTU[YTS

0

124 iobaπtCborophosphat₅ConCnα₁δ₅πC−oamCasCanC₅π₅₁tro₁ataπystC−orCwat₅rCspπαttαn≤QC2022OCU[[OCTUYV]S

123 xuP₂opαn≤Cmo₂uπat₅₂C₁obaπtCphosphα₂₅CnanoarraysCasC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC
₅voπutαonCr₅₁tαonQC2022OCYUXOCWXZPWYX 0

122 lun₁tαonsCan₂Cp₅r−orman₁₅Co−Cαonα₁Cπαquα₂sCαnC₅nhan₁αn≤C₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαons_CaC₁ompr₅h₅nsαv₅Cr₅vα₅wQC2022OCTUOCT]WXUPT]WY] 1

121 un₅P₂αm₅nsαonaπCamorphousC₁obaπtKααLCm₅taπâ��or≤anα₁C−ram₅worδCnanowαr₅C−orC₅−−α₁α₅ntChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC

120 gnαonC₅x₁han≤₅Cm₅mbran₅Cwat₅rC₅π₅₁troπysαsC−romC₁ataπystC₂₅sα≤nCtoCth₅Cm₅mbran₅C₅π₅₁tro₂₅C
ass₅mbπyQC 3

119 nα≤hπyC₂αsp₅rs₅₂CpπatαnumC₂₅posαt₅₂ConCnαtro≤₅nP₂op₅₂Cv₅rtα₁aπC≤raph₅n₅CarrayC−orC₅−−α₁α₅ntC
₅π₅₁tro₁h₅mα₁aπChy₂ro≤₅nC₅voπutαonQC 0

118 x₅≤uπatαn≤Cth₅C₅π₅₁tronα₁Cstru₁tur₅Co−C₁obaπtCphosphα₂₅CvαaC₂uaπPm₅taπC₂opαn≤C₅n≤αn₅₅rαn≤CtoC
trα≤≤₅rC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonQC2022OCTUTOCSTV]SW 1
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117 g₁₁₅π₅ratαn≤C₅π₅₁tro₁h₅mα₁aπChy₂ro≤₅nCpro₂u₁tαonConCbαn₂₅rP−r₅₅C₅π₅₁tro₂₅posαt₅₂C|PC₂op₅₂C
tαPsoPvCtanosph₅r₅sQC2022OCTTYYUZ 0

116 tαtro≤₅nCan₂Cnαtro≤₅nPsuπ−urC₂op₅₂C≤raph₅n₅Cnanosh₅₅tsC−orC₅−−α₁α₅ntChy₂ro≤₅nCpro₂u₁tαonsC−orC
nkxCstu₂α₅sQC2022OC

115 vhosphorusPαn₂u₁₅₂C₅π₅₁tronα₁Cstru₁tur₅Cr₅−ormatαonCo−ChoππowCtαioUy₅WCnanon₅₅₂π₅CarraysC
₅nabπαn≤Chα≤hπyC₅−−α₁α₅ntCan₂C₂urabπ₅Chy₂ro≤₅nC₅voπutαonCαnCaππPpnCm₅₂αaQC 2

114 onsα≤htCαntoCth₅Cboost₅₂Ca₁tαvαtyCo−CzαuUPiovC₁omposαt₅sC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαon_C
g₁₁₅π₅rat₅₂CmassCtrans−₅rOCoptαmαz₅₂Cαnt₅r−a₁αaπCwat₅rOCan₂Cpromot₅₂Cαntrαnsα₁Ca₁tαvαtyQC2022OC 1

113 on≤₅nαousC₂₅sα≤nCo−Con₅Cmαx₅₂Pvaπ₅n₁₅C₂uaπPn₅tC₁opp₅rCm₅taπPor≤anα₁C−ram₅worδC−orC₂₅rαvαn≤C
iuUuRiuuCh₅t₅roβun₁tαonCwαthChα≤hπyC₅π₅₁tro₁ataπytα₁Cp₅r−orman₁₅sC−romCtuVâ��CtoCtnVQC2022OCXWVOCUVT[VU 0

112 suπtαPαnt₅r−a₁αaπC₅n≤αn₅₅rαn≤Co−CoruxC₁πust₅rsC₁oupπ₅₂CporousCzαn₁Cvhosphα₂₅P’αn₁Cphosphat₅C
h₅t₅rostru₁tur₅C−orC₅−−α₁α₅ntCwat₅rCspπαttαn≤QC2022OCYSSOCTXWUSY 1

111 vhosphorusC’olPYZftαgπCrjnCyPs₁h₅m₅Ch₅t₅roβun₁tαonC−orC₅−−α₁α₅ntCphoto₁ataπytα₁Chy₂ro≤₅nC
pro₂u₁tαonQC2022OCYSTOCTXWTZW 0

110 hrPαn₂u₁₅₂CvPpoorC₂₅−₅₁tαv₅Cnα₁δ₅πCphosphα₂₅C−orChα≤hπyC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2022OCVTYOCTUTY[Y 2

109 la₁₅tPy₅π₅₁tαv₅Chy₂ro≤₅nC₅voπutαonConCxhUvC₅π₅₁tro₁ataπystsCαnCpnP{nαv₅rsaπCm₅₂αaQC2022OCWW]OCTVZZ]S 0

108 kπ₅₁tronC₅nrα₁h₅₂Ct₅rnaryCtαsohC₅π₅₁tro₁ataπystC−orCαmprov₅₂Cov₅raππCwat₅rCspπαttαn≤_Ch₅tt₅rC
p₅r−orman₁₅CasC₁ompar₅₂CtoCth₅CvtRiC||CxuuUCatChα≤hC₁urr₅ntC₂₅nsαtyQC2022OCU]OCTSTXZ] 0

107 kπ₅₁tro₁ataπytα₁Cy₅π−Pyupport₅₂Pkπ₅₁tro₂₅Chas₅₂ConCioCxCtαCTPCxCvRzαiCSQXCtCSQXC−orCknhan₁αn≤C
pnP{nαv₅rsaπCny₂ro≤₅nCkvoπutαonCkπ₅₁tro₁ataπysαsQCUUSST]Y 0

106 j₅−₅₁tsC₅n≤αn₅₅rαn≤ConCiruunCbyCtαC₂opαn≤C−orCboostαn≤C₅π₅₁tro₁h₅mα₁aπCoxy≤₅nC₅voπutαonC
r₅a₁tαonQC

105 yynth₅sαsCo−C{πtrathαnCvorousChαm₅taππα₁Ctα₁δ₅πâ��iobaπtCvhosphα₂₅Ctanosh₅₅tsCasCanCkx₁₅ππ₅ntC
hα−un₁tαonaπCkπ₅₁tro₁ataπystC−orCuv₅raππC}at₅rCypπαttαn≤QCUUSSXVZ 0

104 x₅₁₅ntCpro≤r₅ssConCratαonaπC₂₅sα≤nCo−C₁ataπystsC−orC−₅rm₅ntatαv₅Chy₂ro≤₅nCpro₂u₁tαonQC 0

103 yup₅ra₅rophobα₁CiovCtanowαr₅CgrraysCasCaCnα≤hπyCk−−₅₁tαv₅Cgno₂₅Ckπ₅₁tro₁ataπystC−orCjαr₅₁tC
ny₂razαn₅Clu₅πCi₅ππsQC2022OCXOC]WXXP]WYU 0

102 ytrat₅≤α₅sC−orCj₅sα≤nαn≤Cnα≤hPv₅r−orman₁₅Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonCkπ₅₁tro₁ataπystsCatCrar≤₅C
iurr₅ntCj₅nsαtα₅sCabov₅CTSSSCmgC₁mâ��UQC2022OCTYOCTTXZZPTTX]Z 3

101 k₁oP−rα₅n₂πyCsynth₅sαsCo−CsuπphurP₂op₅₂C≤raph₅n₅sCwαthCappπα₁abαπαtyCαnC₁a−−₅α₁Ca₁α₂C₅π₅₁tro₁h₅mα₁aπC
assayQC2022OCTW[OCTS[UU[ 1

100 km₅r≤αn≤Cn₅t₅ro≤₅n₅ousCyupportsC−orCk−−α₁α₅ntCkπ₅₁tro₁ataπysαsQCUUSS[XX 0
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99 onPsαtuCr₅₁onstru₁t₅₂ChoππowCαrα₂αumP₁obaπtCoxα₂₅Cnanosph₅r₅C−orCboostαn≤C₅π₅₁tro₁ataπytα₁Coxy≤₅nC
₅voπutαonCαnCa₁α₂QC2022OCWVUOCTWTT]] 0

98 ionstru₁tαn≤CporousCboronC₂op₅₂Cnα₁δ₅πCphosphα₂₅CKtαUvLCro₂CarraysCwαthCoptαmαz₅₂C₅π₅₁tronC
₁oor₂αnatαonC−orCaπδaπαn₅Chy₂ro≤₅nC₅voπutαonQC2022OC]UZOCTYY]V[ 1

97 x₅₁₅ntCa₂van₁₅sCαnCtransαtαonPm₅taπCphosphα₂₅C₅π₅₁tro₁ataπysts_Cyynth₅tα₁Capproa₁hOCαmprov₅m₅ntC
strat₅≤α₅sCan₂C₅nvαronm₅ntaπCappπα₁atαonsQC2022OCWZVOCUTW[TT 2

96 ionstru₁tαonCo−Cnanosαz₅₂CsovC₂₅₁orat₅₂Chα≤hπyC₁rystaππαn₅C₁arbonCnαtrα₂₅Csph₅r₅CasCanC₅x₁₅ππ₅ntC
photo₁ataπystC−orCboost₅₂Cphoto₁ataπytα₁Chy₂ro≤₅nCpro₂u₁tαonQC2022OCVVOCTSWVXW 0

95 horonP₂opαn≤ConCth₅Csur−a₁₅Cm₅₂αat₅₂CπowPvaπ₅n₁₅CioC₁₅nt₅rsCαnC₁obaπtCphosphα₂₅C−orCαmprov₅₂C
₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonQC2023OCVUSOCTUUSTW 1

94 iontroππ₅₂Cyynth₅sαsCo−Csoπyb₂₅numChas₅₂CiataπystCan₂CotsCv₅r−orman₁₅CαnCkπ₅₁troπysαsCo−C}at₅rQC
2022OCTUOCUWSPUXV 0

93 y₅π−Psa₁rα−α₁αaπCr₅₁onstru₁tαonCo−CsouWUâ��Cαnt₅r₁aπat₅₂Ctαl₅CrjnRioUvCh₅t₅rostru₁tur₅sC₅nabπαn≤C
αnt₅r−a₁αaπCsyn₅r≤α₅sCan₂Coxy≤₅nCva₁an₁α₅sC−orCtrα≤≤₅rαn≤Coxy≤₅nC₅voπutαonCr₅a₁tαonQC2023OCYU]OC[]YP]SZ 1

92 yynth₅sαsCo−Cs₅π−Psupport₅₂Cm₅taπC−αb₅rC−₅πtC₅π₅₁tro₂₅C−orC₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonQC2023
OCVVSOCTVVUYS 0

91 k₂≤₅Porα₅nt₅₂CtPjop₅₂C}yCUCtanopartα₁π₅sConCvorousCioCVCtCtanosh₅₅tsC−orCk−−α₁α₅ntCgπδaπαn₅C
ny₂ro≤₅nCkvoπutαonCan₂Ctαtro≤₅nousCtu₁π₅ophαπ₅Ckπ₅₁trooxα₂atαonQC2022OCT[OCUUSVTZT 2

90 kπ₅₁tro₁ataπytα₁Chy₂ro≤₅natαonCo−Cquαnoπαn₅sCwαthCwat₅rCov₅rCaC−πuorαn₅Pmo₂α−α₅₂C₁obaπtC₁ataπystQC
2022OCTVOC 1

89 zunαn≤Cth₅Cont₅r−a₁₅Co−CioTâ��xyRioKunLlCbyCgtomα₁Cx₅pπa₁₅m₅ntCytrat₅≤yCtowar₂C
nα≤hPv₅r−orman₁₅Ckπ₅₁tro₁ataπytα₁Cuxy≤₅nCkvoπutαonQC2022OCTYOCTXWYSPTXWZS 2

88 zh₅Cxoπ₅Co−CzransαtαonCs₅taπPhas₅₂Ckπ₅₁tro₁ataπystCzowar₂Ck−−α₁α₅ntCkπ₅₁tro₁h₅mα₁aπCny₂ro≤₅nClu₅πC
m₅n₅ratαonQC2022OCUUSPUW[ 0

87 yyst₅matα₁C₂₅v₅πopm₅ntCo−Cbαm₅taππα₁CsulCan₂CαtsCphosphα₂₅C₂₅rαvatαv₅CasCanC₅−−α₁α₅ntC
muπtα−un₁tαonaπC₅π₅₁tro₁ataπystC−orCur₅aPassαst₅₂Cwat₅rCspπαttαn≤CαnCaπδaπαn₅Cm₅₂αumQC2022OC]UVOCTTY[UX 0

86 gCtanon₅₅₂π₅CtαCTUCvCXCgrrayC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonCwαthCnα≤hCk−−α₁α₅n₁yCov₅rCaC}α₂₅CpnC
xan≤₅QC2022OCZOC 0

85 ionstru₁tαonCo−CiovRzαuUCnanoarrayC−orC₅nhan₁₅₂C₅π₅₁tro₁h₅mα₁aπCnαtrat₅Cr₅₂u₁tαonCtoCammonαaQC
2022OCU[OCTSS[XW 8

84 xuuUCnanopartα₁π₅sC₂₅₁orat₅₂CzαuUCnanob₅πtCarrayCasCaChα≤hπyC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonCatCaππCpnCvaπu₅sQC 4

83 iarbonPαn₁orporat₅₂CtαUvâ��l₅UvChoππowCnanoro₂sCasCsup₅rαorC₅π₅₁tro₁ataπystsC−orCth₅Coxy≤₅nC
₅voπutαonCr₅a₁tαonQC 1

82 y₅Pjop₅₂CiovCtanon₅₅₂π₅CgrraysCmrownConCiarbonCiπothC−orCanCk−−α₁α₅ntCny₂ro≤₅nCkvoπutαonC
x₅a₁tαonQC2022OCVYOCTVUTUPTVUTZ 0
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81 v₅onyC−πow₅rPπαδ₅CiuxyftαsnCrjnCh₅t₅rostru₁tur₅CasCanC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orCth₅Coxy≤₅nC
₅voπutαonCr₅a₁tαonQC2022OC 0

80 gCsαmpπ₅C₅π₅₁trospαnnαn≤Cstrat₅≤yCtoCa₁hα₅v₅Cth₅Cunα−ormC₂αstrαbutαonCo−CuπtraP−αn₅CiovCnano₁rystaπsC
onC₁arbonCnano−αb₅rsC−orC₅−−α₁α₅ntCπαthαumCstora≤₅QC 0

79 panusCKsoR˛†PsoUiLfiCh₅t₅rostru₁tur₅CasCanC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orCth₅Chy₂ro≤₅nC₅voπutαonC
r₅a₁tαonCαnCa₁α₂α₁Can₂Caπδaπαn₅Cm₅₂αaQC 0

78 x₅₁₅ntCg₂van₁₅sCαnCtαPbas₅₂C₅π₅₁tro₁ataπystsC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC 0

77
v₅r−orman₁₅Co−Cαntrαnsα₁Ch₅t₅roatomsCαnC₁obaπtCphosphα₂₅Cπoa₂₅₂C≤αnδ≤oCπ₅av₅Pbas₅₂C₁arbonC
mat₅rαaπConCpromotαn≤Cth₅C₅π₅₁tro₁ataπytα₁Ca₁tαvαtyC₂urαn≤Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCan₂Coxy≤₅nC
₅voπutαonCr₅a₁tαonQC2023OCVVVOCTUYVY[

0

76 ihar≤₅Czrans−₅rCso₂uπat₅₂Cn₅t₅roαnt₅r−a₁₅C−orCny₂ro≤₅nCvro₂u₁tαonCatCgππCpnQC 2

75 iompr₅ssαv₅CstraαnCαn₂u₁₅₂Csup₅rαorCnkxCp₅r−orman₁₅Co−Cnα₁δ₅πCαnCaπδaπαn₅CsoπutαonQC 0

74 j₅sα≤nαn≤C₂uaπP₂αm₅nsαonaπCioWtRioCnanoh₅t₅rostru₁tur₅sCbyCmoπyb₂₅numCαn₁orporatαonC−orC
boost₅₂Caπδaπαn₅Chy₂ro≤₅nC₅voπutαonC₁ataπysαsQC2023OC]VXOCTYZ][] 1

73 gtomCjopαn≤Ckn≤αn₅₅rαn≤Co−CzransαtαonCs₅taπCvhosphα₂₅sC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonsQC2022OC
XOC 2

72 labrα₁atαonCo−CVjCor₂₅r₅₂Cm₅soporousCnα₁δ₅πCphosphα₂₅C−orC₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC
2022OC 0

71 xatαonaπCj₅sα≤nCo−Ctαy₅Rx₅y₅UCtano₁omposαt₅ClorCk−−α₁α₅ntCkπ₅₁tro₁h₅mα₁aπCny₂ro≤₅nCkvoπutαonC
x₅a₁tαonQC 0

70 gmorphousCioPsoPhClαπm_CgCnα≤hPg₁tαv₅Ckπ₅₁tro₁ataπystC−orCny₂ro≤₅nCm₅n₅ratαonCαnCgπδaπαn₅C
y₅awat₅rQC2022OCUZOCZYTZ 4

69 g₅ro≤₅πsPonspαr₅₂Cbas₅₂CvhotoCan₂Ckπ₅₁tro₁ataπystC−orC}at₅rCypπαttαn≤CtoCvro₂u₁₅Cny₂ro≤₅nQC2022OC
U]OCTSTYZS 0

68 x₅₁₅ntCa₂van₁₅sCαnCun₂₅rstan₂αn≤Can₂C₂₅sα≤nCo−C₅−−α₁α₅ntChy₂ro≤₅nC₅voπutαonC₅π₅₁tro₁ataπystsC−orC
wat₅rCspπαttαn≤_CgC₁ompr₅h₅nsαv₅Cr₅vα₅wQC2022OCTSU[TT 1

67 gCr₅v₅rs₅C₅π₅₁tro₂αaπysαsC₁₅ππPmo₂α−α₅₂Cphoto₁ataπytα₁C−u₅πC₁₅ππC−orC₅−−α₁α₅ntC₅π₅₁trα₁αtyCan₂Chy₂ro≤₅nC
≤₅n₅ratαonC−romCth₅C₂₅≤ra₂atαonCo−Cr₅−ra₁toryCor≤anα₁CpoππutantsQC2022OCTVSWWV 0

66
nα≤hπyCjurabπ₅CiomposαtαonaππyC|arαantChα−un₁tαonaπCz₅tram₅taππα₁Ctαâ��ioâ��snâ��l₅Cvhosphα₂₅C
kπ₅₁tro₁ataπystsCyynth₅sαz₅₂CbyCaCla₁απ₅Ckπ₅₁tro₂₅posαtαonCs₅tho₂C−orCnα≤hPv₅r−orman₁₅Cuv₅raππC
}at₅rCypπαttαn≤QC

1

65 ont₅r−₅r₅n₁₅C₅−−₅₁tCo−Cnαtro≤₅nP₂op₅₂CiwjsConCtaαπorαn≤Cnanostru₁tur₅Co−CiosovC−orCαmprovαn≤C
hα≤hP₅−−₅₁tαv₅Cwat₅rCspπαttαn≤QC2023OCWV[OCTWTX]X 0

64 g₂van₁₅₂Ctrα−un₁tαonaπC₅π₅₁tro₂₅sC−orCTQXC|Pbas₅₂Cs₅π−Ppow₅r₅₂Caqu₅ousC₅π₅₁tro₁h₅mα₁aπC₅n₅r≤yC
₂₅vα₁₅sQC2022OCTTOCVZWPV[W 1
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63 x₅₁₅ntCvro≤r₅ssConCbuπδCl₅Pbas₅₂CaππoyC−orCαn₂ustrαaπCaπδaπαn₅Cwat₅rC₅π₅₁troπysαsQC 0

62
gC₁rαtα₁aπCr₅vα₅wConCtransαtαonCm₅taπCphosphα₂₅Cbas₅₂C₁ataπystC−orC₅π₅₁tro₁h₅mα₁aπChy₂ro≤₅nC
₅voπutαonCr₅a₁tαon_CmαbbsC−r₅₅C₅n₅r≤yOC₁omposαtαonOCstabαπαtyOCan₂Ctru₅Cα₂₅ntαtyCo−Ca₁tαv₅Csαt₅QC2023OC
WZ[OCUTW]XY

0

61 kπ₅₁tro₁ataπystC−orCoxy≤₅nC₅voπutαonCr₅a₁tαonCan₂Cm₅thanoπCoxα₂atαonCusαn≤Csur−a₁₅Porα₅nt₅₂Cstabπ₅C
tαynuVCnanosph₅r₅sCan₁hor₅₂C≤PiVtWCnanosh₅₅tsQC2023OCYTUOCTXXZ[X 1

60 {πtrathαnCoxy≤₅nP₁ontaαnαn≤C≤raph₂αyn₅Cwrappαn≤CiovC−orC₅nhan₁₅₂C₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC
≤₅n₅ratαonQC 0

59 y₅π−Pyupport₅₂Cmraph₅n₅Ctanosh₅₅tPhas₅₂Ciomposαt₅sCasChαn₂₅rPlr₅₅Ckπ₅₁tro₂₅sC−orCg₂van₁₅₂C
kπ₅₁tro₁h₅mα₁aπCkn₅r≤yCionv₅rsαonCan₂Cytora≤₅QC2022OCXOC 1

58 ny₂roth₅rmaππyCmo₂α−α₅₂C’nuPtαy₅Ch₅t₅rostru₁tur₅CasCpromαsαn≤Cphoto₅π₅₁tro₁ataπystCαnChy₂ro≤₅nC
₅voπutαonCr₅a₁tαonQC2022OC 0

57 hαomassP₂₅rαv₅₂CtRvP₂op₅₂Cmoπyb₂₅numCoxyPsuπ−α₂₅sC≤rownConCtαC−oamCasCπowP₁ostC
₅π₅₁tro₁ataπystsC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC 0

56 vhas₅Czrans−ormatαonC−romCgmorphousCxuyxCtoCxuPxuyUCnybrα₂Ctanostru₁tur₅C−orCk−−α₁α₅ntC}at₅rC
ypπαttαn≤CαnCgπδaπαn₅Cs₅₂αaQC 0

55 kn≤αn₅₅rαn≤Cg₁tαv₅CoronCyαt₅sConCtanoporousChαm₅taπCvhosphα₂₅Rtαtrα₂₅Cn₅t₅rostru₁tur₅CgrrayC
knabπαn≤CxobustCuv₅raππC}at₅rCypπαttαn≤QCUUS]WYX 0

54 ioVuWCtanowαr₅sCj₅₁orat₅₂CwαthChuxCyp₅₁α₅sC−orCkπ₅₁tro₁ataπytα₁Cuxy≤₅nCkvoπutαonQC2022OCXOCT[]][PT]SSX 0

53 x₅₁₅ntCg₂van₁₅sCαnCzransαtαonCs₅taπCz₅ππurα₂₅sCKzszsLCan₂Cvhosphα₂₅sCKzsvsLC−orCny₂ro≤₅nC
kvoπutαonCkπ₅₁tro₁ataπysαsQC2023OCTVOCTTV 0

52 ionstru₁tαn≤CporousCxuiuCnanotub₅sCwαthChα≤hπyC₅−−α₁α₅ntCaππoyCphas₅C−orCwat₅rCspπαttαn≤CαnC
₂α−−₅r₅ntCpnC₁on₂αtαonsQC2023OCWXYOCTWTTW[ 1

51 v₂Pbas₅₂Cs₅taππα₁Cmπass₅sCasCvromαsαn≤Csat₅rαaπsC−orCny₂ro≤₅nCkn₅r≤yCgppπα₁atαonsQC 0

50 kπ₅₁tronα₁Cytru₁tur₅Cso₂uπatαonCo−Ctα₁δ₅πCyαt₅sCbyCiatαonα₁Cn₅t₅rostru₁tur₅sCtoCuptαmαz₅CkthanoπC
kπ₅₁trooxα₂atαonCg₁tαvαtyCαnCgπδaπαn₅CyoπutαonQCUUSZS[Y 0

49 gno₂α₁Ckt₁hαn≤Co−CgmorphousCtαC[TCvCT]CgππoyCαnCnotCion₁₅ntrat₅₂Cihπorα₂₅CyoπutαonC−orCknhan₁₅₂C
ny₂ro≤₅nCkvoπutαonCαnCgπδaπαn₅C}at₅rCkπ₅₁troπysαsQC 0

48 y₅π−Psupportαn≤CtαioUuWCnanon₅₅₂π₅CarraysConCatomα₁Pπay₅rP₂₅posαt₅₂CiouCnano−απmsConCnα₁δ₅πC
−oamC−orC₅−−α₁α₅ntCan₂Cstabπ₅Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2023OCU[]OCTTYUXX 0

47 la₁απ₅Chy₂roth₅rmaπCsynth₅sαsCo−C₁ombαn₅₂Csoy₅UvyCnanostru₁tur₅sConCnα₁δ₅πC−oamCwαthCsup₅rαorC
₅π₅₁tro₁ataπytα₁Cprop₅rtα₅sC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2022OC 0

46 mαantCpoπyoxomoπyb₂at₅C₁πust₅rsCP₂₅rαv₅₂Cbαm₅taππα₁CtαRsoUiC₁ataπystC−orC₅π₅₁tro₁h₅mα₁aπC
hy₂ro≤₅nC₅voπutαonQC2022OC 0
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45 gmorphousCioPvClαπm_CanCk−−α₁α₅ntCkπ₅₁tro₁ataπystC−orCny₂ro≤₅nCkvoπutαonCx₅a₁tαonCαnCgπδaπαn₅C
y₅awat₅rQC 0

44 k−−₅₁tαv₅πyC₅nhan₁₅₂Ca₁tαvαtyC−orCov₅raππCwat₅rCspπαttαn≤Cthrou≤hCαnt₅r−a₁αaππyCstron≤Cvâ��ioâ��uC
t₅trah₅₂raπC₁oupπαn≤Cαnt₅ra₁tαonConCiouRiovCh₅t₅rostru₁tur₅ChoππowPnanon₅₅₂π₅sQC2023OCTTOCVTVYPVTWZ 0

43 on−πu₅n₁₅Co−Ckπ₅m₅ntCjopαn≤Can₂Cyur−a₁₅Cuxα₂atαonConCiovC−orCuv₅raππC}at₅rCypπαttαn≤_CgC
lαrstPvrαn₁αpπ₅sCytu₂yQC2023OCTUZOCT[S[PT[UT 0

42 onv₅rs₅Câ��αntraPπattα₁₅â��C₁har≤₅Ctrans−₅rCαnCnα₁δ₅πâ��moπyb₂₅numC₂uaπC₅π₅₁tro₁ataπystsCr₅≤uπat₅₂CbyC
un₂₅rP₁oor₂αnatαn≤Cth₅Cmoπyb₂₅numC₁₅nt₅rQC2023OCTWOCVSXYPVSY] 0

41 iompr₅h₅nsαv₅Cov₅rvα₅wCo−Cpoπyoxom₅taπat₅sC−orC₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC
2023OCW[UOCUTXSX[ 0

40
kπ₅₁tronα₁Cstru₁tur₅Cr₅₁on−α≤uratαonCo−Cnα₁δ₅πâ��₁obaπtCπay₅r₅₂C₂oubπ₅Chy₂roxα₂₅Cnano−πaδ₅sCvαaC
₅n≤αn₅₅r₅₂Ch₅t₅roatomCan₂Coxy≤₅nPva₁an₁α₅sC₂₅−₅₁tC−orC₅−−α₁α₅ntC₅π₅₁tro₁h₅mα₁aπCwat₅rCspπαttαn≤QC
2023OCWYVOCTWUV]Y

0

39 ioyUCnanopartα₁π₅sC≤rownConCsoUzαiUzxCasCanC₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orChy₂ro≤₅nC₅voπutαonC
r₅a₁tαonQC2023OCTVXOCTS][ZZ 0

38 xuCbran₁h₅₂Cnanostru₁tur₅ConCporousC₁arbonCnanosh₅₅tC−orCsup₅rαorChy₂ro≤₅nC₅voπutαonCov₅rCaC
wα₂₅CpnCran≤₅QC2023OC]WZOCTY]V]V 0

37 nα₅rar₁hα₁aπC₁or₅Psh₅ππCstru₁turaπCtαUvRtαsouWCfiovRl₅vUCnanoro₂sCasC₂α−un₁tαonaπC
₅π₅₁tro₁ataπystsC−orC₅−−α₁α₅ntCov₅raππCwat₅rCspπαttαn≤QC2023OC]WXOCTY]VXZ 0

36 ih₅mα₁aπC₅t₁hαn≤Can₂Cphas₅Ctrans−ormatαonCo−Ctα₁δ₅πPiobaπtCvrussαanCbπu₅Canaπo≤sC−orCαmprov₅₂C
soπarP₂rαv₅nCwat₅rPspπαttαn≤Cappπα₁atαonsQC2023OCYWTOC[YTP[ZW 0

35 v₂CquantumC₂otCαn₂u₁₅₂C₁han≤₅sCαnCth₅Cphoto₁ataπytα₁OC₅π₅₁tro₁ataπytα₁OCphoto₅π₅₁tro₁h₅mα₁aπCan₂C
th₅rmo₅π₅₁trα₁Cp₅r−orman₁₅sCo−C≤aπvanα₁aππyCsynth₅sαz₅₂CybUy₅VCthαnC−απmsQC2023OCTZ[OCTTTVVV 0

34 jαv₅rs₅C₁arbonousCnano₁omposαt₅sCo−Ci₅U‘UuZC−orCboostαn≤Chy₂ro≤₅nCstora≤₅C₁apa₁αtyaCyynth₅sαsOC
₁hara₁t₅rαzatαonCan₂C₅π₅₁tro₁h₅mα₁aπCstu₂α₅sQC2023OCYVOCTSZSVU 0

33 ont₅r−a₁₅P₅n≤αn₅₅r₅₂CtαRi₅vuWCh₅t₅rostu₁tur₅sC−orC₅−−α₁α₅ntC₅π₅₁troPRphotoP₁ataπytα₁Chy₂ro≤₅nC
₅voπutαonQC2023OCVWWOCTUZ]ZT 0

32 hα−un₁tαonaπCioCVCyCWCtanowαr₅sC−orCxobustCyuπ−αonCuxα₂atαonCan₂Cny₂ro≤₅nCm₅n₅ratαonCwαthCrowC
vow₅rCionsumptαonQC2023OCVVOCUUTUT[V 0

31 un₅PpotCsynth₅sαsCo−P₁arbonPsupport₅₂CsouUCnanopartα₁π₅sC−orC₅−−α₁α₅ntCoxy≤₅nC₅voπutαonC
r₅a₁tαonQC2023OCU][OCTUZWVU 0

30 sonom₅taππα₁Cαnt₅rphasα₁Csyn₅r≤yCvαaCnanoPh₅t₅roPαnt₅r−a₁αn≤C−orChy₂ro≤₅nC₅voπutαonCαnCaπδaπαn₅C
₅π₅₁troπyt₅sQC2023OCTWOC 0

29 gqu₅ousCpuπs₅₂C₅π₅₁tro₁h₅mαstryC₅nabπ₅sCon₅PpotC₁as₁a₂₅Csynth₅sαsCbyCr₅₂u₁tαv₅Chy₂ro≤₅natαonC
an₂Coxα₂atαonP−orm₅₂CiuKooLCiataπyz₅₂Ciâ��tCioupπαn≤QC 0

28 oonC₅x₁han≤₅Csynth₅sαsCo−Cl₅P₂op₅₂C₁πust₅r₅₂CiovCnanowαr₅sCasCsup₅rαorC₅π₅₁tro₁ataπystC−orC
hy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC2023OC 0
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27 x₅₁₅ntCvro≤r₅ssConCs₅taπCiataπystsC−orCkπ₅₁tro₁h₅mα₁aπCny₂ro≤₅nCkvoπutαonQC2023OCTWZPT[S 0

26 nα≤hPv₅r−orman₁₅Chα−un₁tαonaπCvorousCoronPxα₁hCvhosphα₂₅Rtα₁δ₅πCtαtrα₂₅Cn₅t₅rostru₁tur₅sC−orC
gπδaπαn₅Cy₅awat₅rCypπαttαn≤QCUUSZS[U 0

25 s₅₁hanαstα₁Cαnsα≤htCαntoChy₂roth₅rmaππyCpr₅par₅₂Cmoπyb₂₅numPbas₅₂C₅π₅₁tro₁ataπystC−orCov₅raππC
wat₅rCspπαttαn≤QC2023OCWWXOCTWUSXS 0

24 v₂Coxα₂₅Cnanopartα₁π₅sC₅nhan₁₅₂CbαomassC₂rαv₅nCtP₂op₅₂C₁arbonC−orChy₂ro≤₅nC₅voπutαonCr₅a₁tαonQC
2023OC[TXOCTWSVZU 0

23 kπ₅₁tro₁h₅mα₁aπCs₅tho₂sCan₂Csat₅rαaπsC−orCzransαtαonCs₅taπPhas₅₂Ckπ₅₁tro₁ataπystsCαnCgπδaπαn₅Can₂C
g₁α₂α₁Cs₅₂αaQCUT]PUW[ 0

22 jαstort₅₂Co₁tah₅₂raπC₁obaπtKααLâ��a₁yπpyrazoπon₅C₁ompπ₅xCwαthCaCtunabπ₅Cπattα₁₅PstraαnCstru₁tur₅Câ��CanC
₅−−α₁α₅ntC₅π₅₁tro₁ataπystC−orCov₅raππCwat₅rCspπαttαn≤QC2023OCTVOCUT[WPUUSS 0

21 gCr₅vα₅wCo−C₅π₅₁tro₁h₅mα₁aπC≤πu₁os₅Cs₅nsαn≤Cbas₅₂ConCtransαtαonCm₅taπCphosphα₂₅sQC2023OCTVVOCSZSZSU 0

20 iarbonCion−αn₅₂Cs₅soporousCiatδαnPπαδ₅CynvyVCtanostru₁tur₅C−orCrαthαumCytora≤₅CwαthCmr₅atC
yup₅rαorαtyQC2023OCXOC]U[P]VX 1

19 kns₅mbπ₅Ck−−₅₁tCo−Cxuth₅nαumCyαn≤π₅PgtomCan₂Ctanopartα₁π₅CiataπystsC−orCk−−α₁α₅ntCny₂ro≤₅nC
kvoπutαonCαnCt₅utraπCs₅₂αaQC 0

18 VjPvrαnt₅₂Cnα₅rar₁hα₁aππyCsα₁roâ��tanoPstru₁tur₅₂Ctαl₅CiataπystsC−orCth₅Cytabπ₅Can₂Ck−−α₁α₅ntCuxy≤₅nC
kvoπutαonCx₅a₁tαonQC2023OCYOCWYSUPWYS] 0

17 n₅t₅ro≤₅n₅ousCiuCTQ]UCyfiuCVCvRtαCUCvCtanosph₅r₅sConCtα₁δ₅πCloamC−orCk−−₅₁tαv₅Ckπ₅₁tro₁ataπytα₁C
uxy≤₅nCkvoπutαonCx₅a₁tαonMMQC 0

16 {nv₅απαn≤Cth₅Croπ₅Co−C’nC₂opantsCαnCtαl₅Cphosphα₂₅Cnanosh₅₅tC−orCoxy≤₅nC₅voπutαonCr₅a₁tαonQC2023OC 0

15 x₅₁₅ntCj₅v₅πopm₅ntCo−Cy₅π−Pyupport₅₂Cgπδaπαn₅Cny₂ro≤₅nCkvoπutαonCx₅a₁tαonCkπ₅₁tro₁ataπystsC−orC
on₂ustrαaπCkπ₅₁troπyz₅rQCUUSSTZ[ 0

14 suπtαPπay₅rCgr₁hαt₅₁tur₅Co−Ctov₅πCy₅aC{r₁hαnPπαδ₅CioPnop₅αt₅CtoChoostαn≤Cuv₅raππCgπδaπαn₅C}at₅rC
ypπαttαn≤QCUUSUVW] 0

13 knhan₁₅₂Caπδaπαn₅Cwat₅rCspπαttαn≤ConC₁obaπtCphosphα₂₅Csαt₅sCbyCW₂Cm₅taπCKxhLP₂opαn≤Cm₅tho₂QC2023OC 0

12
tano₁omposαt₅Co−Cnα₁δ₅πCb₅nz₅n₅PTOVOXPtrα₁arboxyπα₁Ca₁α₂Cm₅taπCor≤anα₁C−ram₅worδCwαthC
muπtαwaππ₅₂C₁arbonCnanotub₅s_CgCrobustCan₂C₅−−₅₁tαv₅C₅π₅₁tro₁ataπystC−orCoxy≤₅nC₅voπutαonC
r₅a₁tαonCαnCwat₅rCspπαttαn≤QC

0

11 tanostru₁tur₅₂Cz₅rnaryCtα₁δ₅πPhas₅₂Csαx₅₂Cgnαonα₁CKz₅ππuroLPy₅π₅nα₂₅CasCaCyup₅rαorCiataπystC−orC
uxy≤₅nCkvoπutαonCx₅a₁tαonQC 0

10 hαoαnspαr₅₂Cjynamα₁Cgntα−ouπαn≤Co−CuαπP}at₅rCy₅paratαonCs₅mbran₅CbyChubbπ₅Ps₅₂αat₅₂Cyhap₅C
sorphαn≤QC 0
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9 tP₂op₅₂C₁arbonCwrapp₅₂Ciol₅CaππoyCnanopartα₁π₅sCwαthCsoyUCnanosh₅₅tsCasC₅π₅₁tro₁ataπystC−orC
hy₂ro≤₅nCan₂Coxy≤₅nC₅voπutαonCr₅a₁tαonsQC2023OC 0

8 ytu₂yCo−CαronC≤roupCtransαtαonCm₅taπCphosphα₂₅sCKsUvOCs´ c´ tαOCioOCl₅LC−orCboostαn≤Cphoto₁ataπytα₁C
nUCpro₂u₁tαonQC2023OCVTYOCTUV[SX 0

7
so₂uπatαonCo−C₅π₅₁tronα₁C₂₅nsαtyCstat₅sCo−C₁arbonCatomCvαaCmuπtα−a₁₅t₅₂CiuC₂op₅₂CioUvCpartα₁π₅C−orC
robustCan₂C₅−−α₁α₅ntC₅π₅₁tro₁ataπytα₁Chy₂ro≤₅nC₅voπutαonCr₅a₁tαonCαnCaqu₅ousCa₁α₂α₁Cm₅₂αumQC2023OC
WXXOCTWUVZ[

0

6 jupπ₅xCont₅rp₅n₅tratαn≤Pvhas₅Cl₅tα’nCan₂Cl₅tαVCn₅t₅rostru₁tur₅CwαthCrowPmαbbsClr₅₅Ckn₅r≤yC
ont₅r−a₁₅Cioupπαn≤C−orCnα≤hπyCk−−α₁α₅ntCuv₅raππC}at₅rCypπαttαn≤QC2023OCTXOC 0

5 yyn₅r≤αstα₁Czunαn≤Co−CiouRiovCn₅t₅roβun₁tαonCtanowαr₅CgrraysCasCk−−α₁α₅ntChα−un₁tαonaπCiataπystsC
−orCgπδaπαn₅Cuv₅raππC}at₅rCypπαttαn≤QC 0

4 j₅sα≤nCo−Chα≤hPp₅r−orman₁₅CαonP₂op₅₂CiovCsyst₅msC−orChy₂ro≤₅nC₅voπutαon_ClromCmuπtαPπ₅v₅πC
s₁r₅₅nαn≤C₁aπ₁uπatαonsCtoC₅xp₅rαm₅ntQC2023OC 0

3 x₅₁₅ntCg₂van₁₅sCαnC}at₅rPypπαttαn≤Ckπ₅₁tro₁ataπystsChas₅₂ConCkπ₅₁tro₂₅posαtαonQC2023OCTYOCVSWW 0

2 zαuUCtanotub₅sCmo₂α−α₅₂CwαthCiobaπtCuxyphosphα₂₅Cyph₅r₅sC−orCk−−α₁α₅ntCkπ₅₁tro₁ataπytα₁C
ny₂ro≤₅nCkvoπutαonCx₅a₁tαonCαnCgπδaπαn₅Cs₅₂αumQC2023OCTWUWVY 0

1 kπ₅₁troπ₅ssC₂₅posαtαonCo−CtαP}PvC−απmsCasCbαn₂₅rP−r₅₅OC₅−−α₁α₅ntCan₂C₂urabπ₅C₅π₅₁tro₂₅C−orC
₅π₅₁tro₁h₅mα₁aπChy₂ro≤₅nC₅voπutαonQC2023OCTYYOCTTUVT[ 0
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