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823 wo₃aπG₅₆nsγtyGofGstat₆sGan₅Gs₃annγnαGtunn₆πγnαG₃urr₆ntsGγnGαrapβ₆n₆UG2009SGXXSGWd_WWb 26

822 rasGa₅sorptγonGonGαrapβ₆n₆G₅op₆₅GwγtβGmSGySGlπSGan₅GSeGlGtβ₆or₆tγ₃aπGstu₅yUG2009SGd_SGZ[ZXW_ 561

821 pπ₆₃tronγ₃GtransportG₃aπ₃uπatγonGofGa₅sor₂at₆GyzZGan₅GyzGχoπ₆₃uπ₆sGonGαrapβ₆n₆GusγnαGxaxγχaππyG
wo₃aπγz₆₅G—annγ₆rGfun₃tγonsUG2010SGb]SGX[_TX[c 6

820 {rop₆rtγ₆sGofGαrapβ₆n₆eGaGtβ₆or₆tγ₃aπGp₆rsp₆₃tγv₆UG2010SG_dSGZaXT]cZ 827

819 ‘owar₅Gu₂γquγtousG₆nvγronχ₆ntaπGαasGs₆nsorsT₃apγtaπγzγnαGonGtβ₆Gproχγs₆GofGαrapβ₆n₆UG2010SG]]SGXXabTba 242

818 Syntβ₆sγsGofGrrapβ₆n₆Gan₅GttsGlppπγ₃atγonseGlG†₆vγ₆wUG2010SG[_SG_ZTbX 1196

817 l₅sorptγonGofGχoπ₆₃uπarGoxyα₆nGonG₅op₆₅Gαrapβ₆n₆eGltoχγ₃SG₆π₆₃tronγ₃SGan₅Gχaαn₆tγ₃Gprop₆rtγ₆sUG
2010SGcXSG 215

816 rrapβ₆n₆T₂as₆₅Gnγtroα₆nG₅γoxγ₅₆GαasGs₆nsorsUG2010SGXWSGXWWZTXWW] 252

815 †apγ₅Gχγ₃rowav₆Tassγst₆₅Gsyntβ₆sγsGofGαrapβ₆n₆Gnanosβ₆₆tVno[z]G₃oχposγt₆GforGsup₆r₃apa₃γtorsUG
2010SG__SGadb[Tadbc 423

814 {ro₅u₃tγonGofGαrapβ₆n₆GfroχGαrapβγt₆Goxγ₅₆GusγnαGur₆aGasG₆xpansγonâ��r₆₅u₃tγonGaα₆ntUG2010SG]cSG[]a[T[]bW 153

813 pff₆₃tsGofG₅opantGan₅G₅₆f₆₃tGonGtβ₆Ga₅sorptγonGofG₃ar₂onGχonoxγ₅₆GonGαrapβγtγ₃G₂oronGnγtrγ₅₆G
sβ₆₆teGlGfγrstTprγn₃γpπ₆sGstu₅yUG2010SG]c]SGZaaTZbW 77

812 qorχatγonSGstru₃tur₆SGan₅G₂on₅γnαGofG₂oronTva₃an₃yGpaγrsGγnGαrapβ₆n₆eGlGfγrstTprγn₃γpπ₆sGstu₅yUG
2010SGcZSG 7

811 o₆t₆₃tγonGofGnzZGa₂sorptγonGγnGαrapβ₆n₆GusγnαGsurfa₃₆Ga₃oustγ₃Gwav₆sUG2010SG 2

810 qπ₆xγ₂π₆Gnβ₆χγ₃aπGS₆nsorsUG2010SGZ]bTZb[ 2

809 oopγnαGαrapβ₆n₆G₂yGa₅sorptγonGofGpoπarGχoπ₆₃uπ₆sGatGtβ₆Goxγ₅γz₆₅GzγαzaαG₆₅α₆sUG2010SGcXSG 25

808 rrapβ₆n₆Gv₆rsusG₃ar₂onGnanotu₂₆sGforG₃β₆χγ₃aπGs₆nsorGan₅Gfu₆πG₃₆ππGappπγ₃atγonsUG2010SGX[_SGZbdWTb 138

807 ‘unγnαGtβ₆G₆π₆₃tronγ₃Gstru₃tur₆Gan₅GtransportGprop₆rtγ₆sGofGαrapβ₆n₆G₂yGnon₃ovaπ₆ntG
fun₃tγonaπγzatγoneG₆ff₆₃tsGofGorαanγ₃G₅onorSGa₃₃₆ptorGan₅Gχ₆taπGatoχsUGNanotechnologySG2010SGZXSGWa_ZWX3.4 104
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806 oylT₅₆₃orat₆₅Gαrapβ₆n₆G₃β₆χγ₃aπGs₆nsorsUG2010SGdbSGWc[XWb 183

805 pff₆₃tGofGyVmG₅opγnαGonGtβ₆G₆π₆₃tronγ₃Gan₅Gfγ₆π₅G₆χγssγonGprop₆rtγ₆sGforG₃ar₂onGnanotu₂₆sSG₃ar₂onG
nano₃on₆sSGan₅Gαrapβ₆n₆Gnanorγ₂₂onsUG2010SGZSGXWadTcZ 132

804 xo₅₆πγnαGofGαasGa₅sorptγonGonGαrapβ₆n₆Gnanorγ₂₂onsUG2010SGXWbSGXX][Wd 53

803 ‘β₆G₆voπutγonGofGαrapβ₆n₆T₂as₆₅G₆π₆₃tronγ₃G₅₆vγ₃₆sUG2010SGXSGZWXTZZ[ 29

802 Syntβ₆sγsGofGβγαβπyGnγtroα₆nT₅op₆₅GβoππowG₃ar₂onGnanopartγ₃π₆sGan₅Gtβ₆γrG₆x₃₆ππ₆ntG₆π₆₃tro₃ataπytγ₃G
prop₆rtγ₆sGγnG₅y₆Ts₆nsγtγz₆₅GsoπarG₃₆ππsUG2010SGZWSGXWcZd 114

801 o₆nsγtyGqun₃tγonaπG‘β₆oryGStu₅yGofGzZGan₅GyzGl₅sorptγonGonGs₆t₆roatoχToop₆₅Grrapβ₆n₆sG
tn₃πu₅γnαGtβ₆GvanG₅₆rG—aaπsGtnt₆ra₃tγonUG2011SGXX_SGXWdbXTXWdbc 32

800 s₆aπγnαGofGaG–a₃an₃yGo₆f₆₃tGγnGaGSγnαπ₆T—aππ₆₅Gnar₂onGyanotu₂₆G₂yGnar₂onGxonoxγ₅₆G
oγsproportγonatγonUG2011SGXX_SG]a]dT]a__ 22

799 nontroππa₂π₆Gβ₆aπγnαGofG₅₆f₆₃tsGan₅Gnγtroα₆nG₅opγnαGofGαrapβ₆n₆G₂yGnzGan₅GyzGχoπ₆₃uπ₆sUG2011SG
c[SG 62

798 l₅sorptγonGofGαasGχoπ₆₃uπ₆sGonGtransγtγonGχ₆taπG₆χ₂₆₅₅₆₅Gαrapβ₆n₆eGaGs₆ar₃βGforG
βγαβTp₆rforχan₃₆Gαrapβ₆n₆T₂as₆₅G₃ataπystsGan₅GαasGs₆nsorsUGNanotechnologySG2011SGZZSG[c__WZ 3.4 235

797 Stru₃turaπSGχaαn₆tγ₃SGan₅GtransportGprop₆rtγ₆sGofGsu₂stγtutγonaππyG₅op₆₅Gαrapβ₆n₆Gnanorγ₂₂onsG
froχGfγrstGprγn₃γpπ₆sUG2011SGc[SG 117

796 ‘unγnαGtβ₆Gχaαn₆tγ₃G₂₆βavγorGan₅GtransportGprop₆rtyGofGαrapβ₆n₆G₂yGγntro₅u₃γnαG₅opantGan₅G
₅₆f₆₃teGlGfγrstTprγn₃γpπ₆sGstu₅yUG2011SGdbZSGa[Tab 7

795 rrapβ₆n₆Gan₅Gαrapβ₆n₆T₂as₆₅Gnanoχat₆rγaπseGtβ₆GproχγsγnαGχat₆rγaπsGforG₂rγαβtGfutur₆GofG
₆π₆₃troanaπytγ₃aπG₃β₆χγstryUG2011SGX[aSG]a[XT]W 121

794 {r₆paratγonGofGq₆Zz[Vαrapβ₆n₆G₃oχposγt₆Gan₅GγtsG₆π₆₃tro₃β₆χγ₃aπGp₆rforχan₃₆GasGanGano₅₆G
χat₆rγaπGforGπγtβγuχGγonG₂att₆rγ₆sUG2011SG_WdSGwZXaTwZZW 101

793 †₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆G₆π₆₃trγ₃aππyG₃onta₃t₆₅Gαrapβ₆n₆Gs₆nsorGforGβγαβπyGs₆nsγtγv₆Gnγtrγ₃Goxγ₅₆G
₅₆t₆₃tγonUG2011SG_SGad__TaX 321

792 †₆₃₆ntGa₅van₃₆sGγnGαrapβ₆n₆T₂as₆₅G₂γos₆nsorsUG2011SGZaSG]a[bT]c 1025

791 lnGa₂GγnγtγoGstu₅yGonGαasGs₆nsγnαGprop₆rtγ₆sGofGαrapβ₆n₆Gan₅GSγT₅op₆₅Gαrapβ₆n₆UG2011SGcXSG]b_T]bd 117

790 xat₆rγaπsGan₅Gtrans₅u₃₆rsGtowar₅Gs₆π₆₃tγv₆Gwγr₆π₆ssGαasGs₆nsγnαUG2011SGXXXSGb[X_T_] 219

789 n–oGαrowtβGan₅Gpro₃₆ssγnαGofGαrapβ₆n₆GforG₆π₆₃tronγ₃Gappπγ₃atγonsUG2011SGZ]cSGZaW]TZaWc 23
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788 nanGtβ₆GtransγtγonGfroχGtunn₆πγnαGtoGβoppγnαGγnGχoπ₆₃uπarGδun₃tγonsG₂₆Gpr₆₅γ₃t₆₅G₂yGtβ₆or₆tγ₃aπG
₃aπ₃uπatγonjUG2011SG[ZSGXacbTd[ 9

787 l₅sorptγonGofGys[Gan₅GyzZGχoπ₆₃uπ₆sGonGn]cmayaGβ₆t₆rofuππ₆r₆n₆eGlGoq‘Gstu₅yGonG₆π₆₃tronγ₃G
prop₆rtγ₆sUG2011SG]WaSG[bW]T[bWd 21

786 tχprov₆₅GsorptγonG₃βara₃t₆rγstγ₃sGofGys[Gχoπ₆₃uπ₆sGonGtβ₆GsoπutγonTpro₃₆ss₆₅Gαrapβ₆n₆Gsβ₆₆tsUG
2011SG[ZaSGZWcTZXX 15

785 nar₂onG₅γoxγ₅₆GαasGs₆nsorGusγnαGaGαrapβ₆n₆Gsβ₆₆tUG2011SGX_bSG[XWT[X[ 511

784 l₂norχaπG₆π₆₃tronγ₃GtransportGan₅Gn₆αatγv₆G₅γff₆r₆ntγaπGr₆sγstan₃₆GofGαrapβ₆n₆Gnanorγ₂₂onsGwγtβG
₅₆f₆₃tsUG2011SGddSGXdZXWZ 63

783 ˛‡Gra₅γatγonG₃aus₆₅Gαrapβ₆n₆G₅₆f₆₃tsGan₅Gγn₃r₆as₆₅G₃arrγ₆rG₅₆nsγtyUG2011SGZWSGWcaXWZ 19

782 pπ₆₃tronγ₃GStru₃tur₆Gnaπ₃uπatγonGofGl₅sor₂at₆GrasGxoπ₆₃uπ₆sGonGanGlrχ₃βaγrGrrapβ₆n₆Gyanorγ₂₂onUG
2012SGZWXZSGXT_ 2

781 l₂GγnγtγoGstu₅yGofGtβ₆Gγnt₆ra₃tγonsG₂₆tw₆₆nG₂oronGan₅Gnγtroα₆nG₅opantsGγnGαrapβ₆n₆UG2012SGXXZSGW[][W] 40

780 y₆αatγv₆G₅γff₆r₆ntγaπGspγnG₃on₅u₃tan₃₆GγnG₅op₆₅GzγαzaαGαrapβ₆n₆Gnanorγ₂₂onsUG2012SGXWWSGW_ZXXZ 46

779 pxp₆rγχ₆ntaπG†₆vγ₆wGofGrrapβ₆n₆UG2012SGZWXZSGXT_a 303

778 rrapβ₆n₆sGγnG₃β₆χγ₃aπGs₆nsorsGan₅G₂γos₆nsorsUG2012SG[dSGcbTXX[ 170

777 ’–GwγtβoαrapβyGznGrrapβ₆n₆Gqπaθ₆sG{ro₅u₃₆₅GmyGsγαβπyGzrγ₆nt₆₅G{yroπγtγ₃Grrapβγt₆GpxfoπγatγonG
‘βrouαβG{oπy₅γχ₆tβyπsγπoxan₆G†u₂₂γnαUG2012SGXcbTXd[ 1

776 Syntβ₆sγsSG₃βara₃t₆rγzatγonSG₆π₆₃tronγ₃Gan₅GαasTs₆nsγnαGprop₆rtγ₆sGtowar₅sGsZGan₅GnzGofG
transpar₆ntSGπarα₆Tar₆aSGπowTπay₆rGαrapβ₆n₆UG2012SGXcSGX]ddaT_WW[ 18

775 ZTπγθ₆Gnon₅u₃tγnαG{atβwaysGγnGZγαzaαGrrapβ₆n₆Gyanorγ₂₂onsGwγtβGp₅α₆G{rotrusγonsUG2012SGXXaSG_dX_T_dXd 21

774 ‘una₂π₆G₂an₅GαapsGan₅GpTtyp₆GtransportGprop₆rtγ₆sGofG₂oronT₅op₆₅Gαrapβ₆n₆sG₂yG₃ontroππa₂π₆GγonG
₅opγnαGusγnαGr₆a₃tγv₆Gχγ₃rowav₆GpπasχaUG2012SGaSGXdbWTc 206

773 pπ₆₃tronγ₃Gprop₆rtγ₆sGofGαrapβ₆n₆Gnanorγ₂₂onG₅op₆₅G₂yG₂oronVnγtroα₆nGpaγreGaGfγrstTprγn₃γpπ₆sG
stu₅yUG2012SGZXSGWZbXWZ 11

772 ‘β₆Gχ₆₃βanγsχGofGspontan₆ousG₅opγnαGofG₂oronGatoχsGγntoGαrapβ₆n₆UG2012SG]]SGZWXaTZWZW 4

771 pπ₆₃tro₃ataπytγ₃Goxγ₅atγonGofGθoδγ₃Ga₃γ₅GatGaGr₆₅u₃₆₅Gαrapβ₆n₆Gsβ₆₆tGχo₅γfγ₆₅GαπassyG₃ar₂onG
₆π₆₃tro₅₆UG2012SGaa]SGXXXTXXa 22
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770 ‘unγnαGtβ₆Gχaαn₆tγ₃Gan₅GtransportGprop₆rtyGofGαrapβ₆n₆GwγtβG‘γGatoχGan₅G₃πust₆rUG2012SG_aSGd_Tdd 4

769 norr₆πat₆₅G₃on₅u₃tγvγtyGan₅GworθGfun₃tγonG₃βanα₆sGγnG₆pγtaxγaπGαrapβ₆n₆UG2012SGXWWSGWdZXX[ 26

768 {oπyχ₆rGyano₃oχposγt₆sGforGS₆nsorGlppπγ₃atγonsUG2012SG[_XT[bd 2

767 Syntβ₆sγsGofGαrapβ₆n₆Gnanosβ₆₆tsG₂yGtβ₆G₆π₆₃troπytγ₃G₆xfoπγatγonGofGαrapβγt₆Gan₅´ tβ₆γrG₅γr₆₃tG
ass₆χ₂πyGforGπγtβγuχGγonG₂att₆ryGano₅₆sUG2012SGX[_SG[WdT[Xa 14

766 Sta₂γπγtyGan₅Gχaαn₆tγsχGofGt₆tra₃yano₆tβyπ₆n₆Ga₅sor₂₆₅GonGsu₂stγtutγonaππyG₅op₆₅Gαrapβ₆n₆UG2012
SGXXXSGWc[bX[ 7

765 pπ₆₃trγ₃Gqγ₆π₅Gpff₆₃tsGonGtβ₆Gl₅sorptγonGofGnzGonGaGrrapβ₆n₆Gyano₅otGan₅Gtβ₆Gs₆aπγnαGx₆₃βanγsχG
ofGaG–a₃an₃yGγnGaGrrapβ₆n₆Gyano₅otUG2012SGXXaSG[W[]T[W]X 60

764 rrapβ₆n₆T₂as₆₅G₆π₆₃tronγ₃Gs₆nsorsUG2012SG[SGXba] 582

763 S₃annγnαGtunn₆πγnαGsp₆₃tros₃opyGan₅Goγra₃GpoγntGr₆sonan₃₆sG₅u₆GtoGaGsγnαπ₆GnoGa₅atoχGonGαat₆₅G
αrapβ₆n₆UG2012SGc_SG 18

762 ‘unγnαGtβ₆Gχaαn₆tγ₃Gan₅GtransportGprop₆rtγ₆sGofGχ₆taπGa₅sor₂₆₅Gαrapβ₆n₆G₂yG₃oTa₅sorptγonGwγtβG
XSZT₅γ₃βπoro₂₆nz₆n₆UG2012SGX]SGXXaZaT[Z 20

761 SγT₅op₆₅Gαrapβ₆n₆eGanGγ₅₆aπGs₆nsorGforGyzTGorGyzZT₅₆t₆₃tγonGan₅Gχ₆taπTfr₆₆G₃ataπystGforG
yZzTr₆₅u₃tγonUG2012SGXcSGZW][T_] 108

760 sγαβπyGr₆sponsγv₆Gβy₅roα₆nGαasGs₆nsγnαG₂yGpartγaππyGr₆₅u₃₆₅Gαrapβγt₆Goxγ₅₆GtβγnGfγπχsGatGrooχG
t₆χp₆ratur₆UG2012SG_WSG]WaXT]Wab 65

759 sγαβπyGs₆nsγtγv₆GyzZGαasGs₆nsorG₂as₆₅GonGozon₆Gtr₆at₆₅Gαrapβ₆n₆UG2012SGXaaTXabSGXbZTXba 251

758 rrapβ₆n₆T₂as₆₅Gfπ₆xγ₂π₆GyzZG₃β₆χγ₃aπGs₆nsorsUG2012SG_ZWSG_]_dT_]aZ 63

757 lG₅₆nsγtyGfun₃tγonaπGtβ₆oryGstu₅yGofGtβ₆Ga₅sorptγonGofG₂γχ₆taππγ₃Gq₆GnG{tGχG₃πust₆rsGonG₅₆f₆₃tγv₆G
αrapβ₆n₆eGstru₃turaπSG₆π₆₃tronγ₃SGan₅Gχaαn₆tγ₃Gprop₆rtγ₆sUG2013SGX_SGX 11

756 rrapβ₆n₆T₂as₆₅GαasGs₆nsorsUG2013SGXSGXWWbc 778

755 ‘β₆Gγnt₆ra₃tγonsGofGnγtroα₆nG₅γoxγ₅₆GwγtβGαrapβ₆n₆Tsta₂γπγz₆₅G†βG₃πust₆rseGaGoq‘Gstu₅yUG2013SGX_SGX_cdaTdW] 13

754 ’n₅₆rstan₅γnαG₅opantGan₅G₅₆f₆₃tG₆ff₆₃tGonGsZSGs₆nsγnαGp₆rforχan₃₆sGofGαrapβ₆n₆eGlG
fγrstTprγn₃γpπ₆sGstu₅yUG2013SGadSGZZZTZZc 119

753 l₅sorptγonGofGxoπ₆₃uπ₆sGonGrrapβ₆n₆UG2013SGZWdTZ[X 1
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752 wγtβγuχTx₆₅γat₆₅Gm₆nz₆n₆Gl₅sorptγonGonGrrapβ₆n₆Gan₅Grrapβ₆n₆Gyanorγ₂₂onsUG2013SGX[WdXaX][cW]WWZ 5

751 oq‘Gstu₅γ₆sGofGSγTGan₅GlπT₅opγnαG₆ff₆₃tsGonGtβ₆Ga₃₆ton₆Gs₆nsγnαGprop₆rtγ₆sGofGmn[Gαrapβ₆n₆UG2013SG
XXXSG[[ZWT[[Za 66

750 S₆nsγnαG₂₆βavγorGofGSnzZVr₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆Gnano₃oχposγt₆sGtowar₅GyzZUG2013SGXbdSGaXTac 147

749 pnβan₃₆₅Gr₆spons₆GtoGχoπ₆₃uπarGa₅sorptγonGofGstru₃turaππyG₅₆f₆₃tγv₆Gαrapβ₆n₆UG2013SG[XSGW[WaWZ 5

748 pπ₆₃tronG‘ransportG{rop₆rtγ₆sGtβrouαβGrrapβ₆n₆Gzxγ₅₆â��no₂aπtG{βtβaπo₃yanγn₆Gnoχpπ₆x₆sUG2013SG
XXbSGZ[aa]TZ[ab_ 21

747 l₅sorptγonGofGαasGχoπ₆₃uπ₆sGonGχonoπay₆rGxoSZGan₅G₆ff₆₃tGofGappπγ₆₅G₆π₆₃trγ₃Gfγ₆π₅UG2013SGcSG]Z_ 457

746 p₅α₆Gpff₆₃tsGonGtβ₆GpsG†₆spons₆GofGrrapβ₆n₆Gyanorγ₂₂onGqγ₆π₅Gpff₆₃tG‘ransγstorsUG2013SGXXbSGZbX__TZbXaW 44

745 ‘βr₆₆Toγχ₆nsγonaπGrrapβ₆n₆Gy₆tworθTmas₆₅Gnβ₆χγ₃aπGS₆nsorsGonG{ap₆rGSu₂strat₆UG2013SGXaWSGmXaWTmXa[ 22

744 l₅sorptγonGofGns]GonGnγtroα₆nTGan₅G₂oronT₃ontaγnγnαG₃ar₂onGχo₅₆πsGofG₃oaπGpr₆₅γ₃t₆₅G₂yG
₅₆nsγtyTfun₃tγonaπGtβ₆oryUG2013SGZc_SGXdWTXdb 55

743 l₅sorptγonGofGatχospβ₆rγ₃Goxγ₅antsGatG₅γva₃an₃yGsγt₆sGofGαrapβ₆n₆eGlGoq‘Gstu₅yUG2013SGXWXaSGZZTZb 21

742 qπ₆xγ₂π₆Gαrapβ₆n₆T₂as₆₅G₃β₆χγ₃aπGs₆nsorsGonGpap₆rGsu₂strat₆sUG2013SGX_SGXbdcTcWX 109

741 rπo₂aπGan₅Gπo₃aπGr₆a₃tγvγtyGγn₅₆x₆sGappπγ₆₅GtoGun₅₆rstan₅Gtβ₆G₃β₆χγstryGofGαrapβ₆n₆Goxγ₅₆Gan₅G
₅op₆₅Gαrapβ₆n₆UG2013SGXdSGdXdT[W 19

740 znGtβ₆Gγnt₆r₃aπatγonGofGnzGχoπ₆₃uπ₆sGγnGuπtraTβγαβGva₃uuχG₃on₅γtγonsGun₅₆rn₆atβGαrapβ₆n₆G
₆pγtaxγaππyGαrownGonGχ₆taπGsu₂strat₆sUG2013SGaZSGZa[TZad 6

739 S₆nsγnαG₂₆βavγorGofGlπGan₅GSγG₅op₆₅Gmn[Gαrapβ₆n₆sGtoGforχaπ₅₆βy₅₆UG2013SGXcXSGcZdTc[] 158

738 †₆χovaπGofG]T₃βπoropβ₆noπGusγnαGαrapβ₆n₆SGαrapβ₆n₆Goxγ₅₆SGan₅GaT₅op₆₅Gαrapβ₆n₆GOlGhGySGmPeGlG
₃oχputatγonaπGstu₅yUG2013SGXX[SGXd[XTXd[d 27

737 yzxGs₆nsγnαGon₆TGan₅GtwoT₅γχ₆nsγonaπG₃ar₂onGnanostru₃tur₆sGan₅Gnanoβy₂rγ₅seG{roαr₆ssGan₅G
p₆rsp₆₃tγv₆sUG2013SGXcXSGdTZX 32

736 ‘β₆or₆tγ₃aπGstu₅yGonGtβ₆Gγnt₆ra₃tγonG₂₆tw₆₆nGαrapβ₆n₆G₅γva₃an₃γ₆sGan₅GnZsZUG2013SG_abSG][T]b 3

735 nβ₆χγ₃aππyGχo₅uπat₆₅Gαrapβ₆n₆G₅γo₅₆sUG2013SGX[SGZXcZTc 132
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734 rrapβ₆n₆Gzxγ₅₆GasGaG{ra₃tγ₃aπGSoπutγonGtoGsγαβGS₆nsγtγvγtyGrasGS₆nsγnαUG2013SGXXbSGXWac[TXWadW 170

733 lGπarα₆GαapGop₆nγnαGofGαrapβ₆n₆Gγn₅u₃₆₅G₂yGtβ₆Ga₅sorptγonGofGnzGonGtβ₆GlπT₅op₆₅Gsγt₆UG2013SGXdSG[WWbTX] 72

732 non₃₆ntratγonGpff₆₃tsGofGnar₂onGzxγ₅₆sGonGS₆nsγnαG₂yGrrapβ₆n₆Gyanorγ₂₂onseGl₂GtnγtγoGxo₅₆πγnαUG
2013SGXXbSGXZcX_TXZcZ_ 26

731 xγx₆₅Gpβas₆SGspZâ��sp[G₂on₅₆₅SGan₅G₅γsor₅₆r₆₅Gf₆wGπay₆rGαrapβ₆n₆Tπγθ₆Gnano₃ar₂oneGSyntβ₆sγsGan₅G
₃βara₃t₆rγzatγonsUG2013SGZbXSGcaTdZ 17

730 SuπfurG₅γoxγ₅₆Ga₅sor₂₆₅GonGαrapβ₆n₆Gan₅Gβ₆t₆roatoχT₅op₆₅Gαrapβ₆n₆eGaGfγrstTprγn₃γpπ₆sGstu₅yUG
2013SGcaSGX 67

729 l₅sorptγonG₂₆βavγorGofGnoGan₅GnZsZGonGtβ₆Gαrapβγt₆G₂asaπGsurfa₃₆eGlGquantuχG₃β₆χγstryGstu₅yUG
2013SG_]SGc_WTc_a 1

728 oγaχon₅GasGanGγn₆rtGsu₂strat₆GofGαrapβ₆n₆UG2013SGX[cSGW_]bWX 38

727 oγr₆₃tG₅₆posγtγonGofGaπuχγnuχGoxγ₅₆Gαat₆G₅γ₆π₆₃trγ₃GonGαrapβ₆n₆G₃βann₆πGusγnαGnγtroα₆nGpπasχaG
tr₆atχ₆ntUG2013SGXW[SGWX[XWb 21

726 yonTβ₆xaαonaπGsyχχ₆tryTγn₅u₃₆₅Gfun₃tγonaπG‘Gαrapβ₆n₆GforGtβ₆G₅₆t₆₃tγonGofG₃ar₂onGχonoxγ₅₆UG
2013SGX[dSGW[]bW] 16

725 rrapβ₆n₆GSyntβ₆sγsUG2013SG]_TbZ

724 mγπay₆rGrrapβ₆n₆Glppπγ₃atγonGonGyzZS₆nsorGxo₅₆ππγnαUG2014SGZWX]SGXTb 9

723 oq‘Gstu₅yGonGtβ₆Gγnt₆ra₃tγonG₂₆tw₆₆nGatoχγ₃GaπuχγnuχGan₅Gαrapβ₆n₆UG2014SGX[SGX]_WW__ 6

722 lppπγ₃atγonGofGαrapβ₆n₆Gan₅GaπuχγnuχG₅op₆₅Gαrapβ₆n₆GasGaGnzGs₆nsoreGlnGa₂GγnγtγoGstu₅yUG2014SG 0

721 rrapβ₆n₆Gan₅GγtsGyano₃oχposγt₆sGforGrasGS₆nsγnαGlppπγ₃atγonsUG2014SG]abT_WW 3

720 {βospβorusT₅opγnαTγn₅u₃₆₅Gr₆₃tγfyγnαG₂₆βavγorGγnGarχ₃βaγrGαrapβ₆n₆Gnanorγ₂₂onsG₅₆vγ₃₆sUG2014SG
XX_SGWX[bW_ 17

719 tn₃πu₅γnαGs₃r₆₆nγnαGγnGvanG₅₆rG—aaπsG₃orr₆₃t₆₅G₅₆nsγtyGfun₃tγonaπGtβ₆oryG₃aπ₃uπatγonseGtβ₆G₃as₆GofG
atoχsGan₅GsχaππGχoπ₆₃uπ₆sGpβysγsor₂₆₅GonGαrapβ₆n₆UG2014SGX]WSGXZ]XWb 54

718 zutstan₅γnαGαasTs₆nsγnαGp₆rforχan₃₆GofGαrapβ₆n₆VSnzZGnanowγr₆GS₃βottθyGδun₃tγonsUG2014SGXW_SGWX[XWb 72

717 nβara₃t₆rγzatγonGofGrrapβ₆n₆Gzxγ₅₆G‘βγnGqγπχGl₃₃or₅γnαGtoGs₆atG‘r₆atχ₆ntGnon₅γtγonGforGtβ₆G
S₆π₆₃tγv₆G–znsGS₆nsγnαUG2014SGaZbSG]WT]_
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716 tnfπu₆n₃₆GofGr₆a₃tantG₃on₃₆ntratγonGonGoptγ₃aπGprop₆rtγ₆sGofGZnzGnanopartγ₃π₆sUG2014SGZdSGbaTcZ 5

715 UG2014SG 1

714 {ro₅u₃tγonGofGβ₆avγπyGnTGan₅GpT₅op₆₅Gn–oGαrapβ₆n₆GwγtβGsoπutγonTpro₃₆ss₆₅Gr₆₅oxTa₃tγv₆G
χ₆taπâ��orαanγ₃Gsp₆₃γ₆sUG2014SGXSGXXXTXX_ 59

713 nβπorγn₆Gχoπ₆₃uπ₆Ga₅sor₂₆₅GonGαrapβ₆n₆Gan₅G₅op₆₅Gαrapβ₆n₆eGlGfγrstTprγn₃γpπ₆Gstu₅yUG2014SG][aSG_]T_c 18

712 qorχaπ₅₆βy₅₆Gχoπ₆₃uπ₆Ga₅sor₂₆₅GonG₅op₆₅Gαrapβ₆n₆eGlGfγrstTprγn₃γpπ₆sGstu₅yUG2014SGZd[SGZXaTZXd 45

711 tnfπu₆n₃₆GofGantγsγt₆G₅₆f₆₃tGuponG₅₆₃oχposγtγonGofGnγtrousGoxγ₅₆Gov₆rGαrapβ₆n₆Tanaπoαu₆GSγnUG2014
SG__ZSGXXXTXX_ 24

710 ‘β₆G₆ff₆₃tGofG₃on₃₆ntratγonGonGαasGs₆nsorGχo₅₆πG₂as₆₅GonGαrapβ₆n₆Gnanorγ₂₂onUG2014SGZ]SGX][TX]a 10

709 ‘β₆G₆π₆₃tronγ₃GtransportG₂₆βavγorGofGβy₂rγ₅γz₆₅GzγαzaαGαrapβ₆n₆Gan₅G₂oronGnγtrγ₅₆Gnanorγ₂₂onsUG
2014SGXX_SGXX][X[ 15

708 qγrstGprγn₃γpπ₆sG₃aπ₃uπatγonsGofGpβ₆noπGa₅sorptγonGonGprγstγn₆Gan₅GαroupGtttGOmSGlπSGraPG₅op₆₅G
αrapβ₆n₆Gπay₆rsUG2014SGZWSGZXXZ 8

707 lGoq‘Gγnv₆stγαatγonGofGnzGa₅sorptγonGonG–tttmGtransγtγonGχ₆taπT₅op₆₅Gαrapβ₆n₆Gsβ₆₆tsUG2014SGabSGXXWTXXb 111

706 yano₃ar₂onT₂as₆₅GαasGs₆nsorseGproαr₆ssGan₅G₃βaππ₆nα₆sUG2014SGZSG__b[ 180

705 Sγπγ₃₆n₆GasGaGβγαβπyGs₆nsγtγv₆Gχoπ₆₃uπ₆Gs₆nsorGforGys[SGyzGan₅GyzZUG2014SGXaSGad_bTaZ 173

704 SuπfurG₅γoxγ₅₆Gχoπ₆₃uπ₆Gs₆nsorsG₂as₆₅GonGzγαzaαGαrapβ₆n₆Gnanorγ₂₂onsGwγtβGan₅GwγtβoutGnrG
₅opantUG2014SG[bcSGaabTabX 33

703 rrapβ₆n₆VxoSOZPGβ₆t₆rostru₃tur₆sGforGuπtras₆nsγtγv₆G₅₆t₆₃tγonGofGoylGβy₂rγ₅γsatγonUG2014SGZaSG]c[cT]] 251

702 pnrγ₃βγnαGpβysγsorptγonGofGsZSGan₅Gys[Gαas₆sGonGaGαrapβan₆Gsβ₆₆tG₂yG₅opγnαGwγtβGwγGa₅atoχsUG
2014SGXaSGcXWWT_ 44

701 qγrstGprγn₃γpπ₆sGanaπysγsGofGαrapβ₆n₆Gan₅GγtsGa₂γπγtyGtoGχaγntaγnGπonαTranα₆₅Gγnt₆ra₃tγonGwγtβGsZSUG
2014SGaZXSGXacTXb] 28

700 y₆αatγv₆G₅γff₆r₆ntγaπGr₆sγstan₃₆G₂₆βavγorGγnGpβospβorusT₅op₆₅Garχ₃βaγrGαrapβ₆n₆Gnanorγ₂₂onG
δun₃tγonsUG2014SGXX_SGWb[bW[ 20

699 †₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆Gan₅Gαrapβ₆n₆G₃oχposγt₆Gχat₆rγaπsGforGγχprov₆₅GαasGs₆nsγnαGatGπowG
t₆χp₆ratur₆UG2014SGXb[SG]W[TX] 22
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698 o₆t₆₃tγnαGαasGχoπ₆₃uπ₆sGvγaGatoχγ₃Gχaαn₆tγzatγonUG2014SG][SGX[WbWT_ 5

697 yov₆πGnTrγ₃βG₃ar₂onGnγtrγ₅₆GforGrooχGt₆χp₆ratur₆GyzZGαasGs₆nsorsUG2014SG]SGXcWW[TXcWWa 41

696 tnfπu₆n₃₆GofGγnTpπan₆GSton₆â��‘βrow₆râ��—aπ₆sG₅₆f₆₃tsGan₅G₆₅α₆Gfun₃tγonaπγsatγonGonGtβ₆Ga₅sorptγonG
ofGnzZGan₅GsZzGonGαrapβ₆n₆UG2014SG]SG[d_ba 21

695 x₆₃βanγ₃aπGprop₆rtγ₆sGofGsγnαπ₆Gπay₆rGαrapβ₆n₆Gnanorγ₂₂onsGtβrouαβG₂₆n₅γnαG₆xp₆rγχ₆ntaπG
sγχuπatγonsUG2014SG]SGW[X[[[ 13

694 lGnov₆πGs₆nsγnαGχ₆₃βanγsχGforGr₆sγstγv₆GαasGs₆nsorsG₂as₆₅GonGπay₆r₆₅Gr₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆GtβγnG
fγπχsGatGrooχGt₆χp₆ratur₆UG2014SGZW[SGX[_TX]Z 79

693 noχputatγonaπGStu₅yGonGtβ₆Gtnt₆ra₃tγonGofGxo₅γfγ₆₅Gyu₃π₆o₂as₆sGwγtβGrrapβ₆n₆Gan₅Goop₆₅G
rrapβ₆n₆sUG2014SGXXcSGXaXa_TXaXb] 43

692 lGfγrstTprγn₃γpπ₆sGstu₅yGofGαasGa₅sorptγonGonGα₆rχan₆n₆UG2014SGXaSGZZ]d_Tc 172

691 ’πtras₆nsγtγv₆Gan₅Gs₆π₆₃tγv₆Gnγtroα₆nG₅γoxγ₅₆Gs₆nsorG₂as₆₅GonGs₆πfTass₆χ₂π₆₅Gαrapβ₆n₆Vpoπyχ₆rG
₃oχposγt₆Gnanofγ₂₆rsUG2014SGaSGXbWW[Tc 120

690 warα₆Gpnβan₃₆χ₆ntGan₅G‘una₂π₆Gman₅GrapGγnGSγπγ₃₆n₆G₂yGSχaππGzrαanγ₃Gxoπ₆₃uπ₆Gl₅sorptγonUG2014SG
XXcSGZ[[aXTZ[[ab 143

689 s₆t₆roatoχT₅op₆₅Gαrapβ₆n₆Gχat₆rγaπseGsyntβ₆s₆sSGprop₆rtγ₆sGan₅Gappπγ₃atγonsUG2014SG][SGbWabTdc 1258

688 nβ₆χγ₃aπGs₆nsγnαGwγtβGswγt₃βa₂π₆GtransportG₃βann₆πsGγnGαrapβ₆n₆GαraγnG₂oun₅arγ₆sUG2014SG_SG]dXX 87

687 yanoporousGαrapβ₆n₆Gχat₆rγaπsUG2014SGXbSGbbTc_ 146

686 †₆v₆aπγnαGtβ₆Ga₅sorptγonGχ₆₃βanγsχsGofGnγtroxγ₅₆sGonGuπtrapur₆SGχ₆taππγ₃γtyTsort₆₅G₃ar₂onG
nanotu₂₆sUG2014SGcSGX[b_Tc[ 27

685 pnβan₃₆χ₆ntGofGπattγ₃₆G₅₆f₆₃tGsγαnatur₆sGγnGαrapβ₆n₆Gan₅GuπtratβγnGαrapβγt₆GusγnαGtγpT₆nβan₃₆₅G
†aχanGsp₆₃tros₃opyUG2014SG]_SGX_TZX 23

684 warα₆Tar₆aGnanopatt₆rn₆₅Gαrapβ₆n₆GforGuπtras₆nsγtγv₆GαasGs₆nsγnαUG2014SGbSGb][Tb_] 82

683 pxpπorγnαGan₅GratγonaπγsγnαG₆ff₆₃tγv₆GnT₅opγnαGofGπarα₆Gar₆aGn–oTαrapβ₆n₆G₂yGys[UG2014SGXaSG[a[ZTd 40

682 soπ₆yGr₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆Gnanosβ₆₆tsGforGβγαβGp₆rforχan₃₆GrooχGt₆χp₆ratur₆GαasGs₆nsγnαUG
2014SGZSGXb]X_TXb]ZW 96

681 pnβan₃₆₅GrasGl₅sorptγonGonGrrapβγtγ₃GSu₂strat₆sGvγaGo₆f₆₃tsGan₅Gwo₃aπGnurvatur₆eGlGo₆nsγtyG
qun₃tγonaπG‘β₆oryGStu₅yUG2014SGXXcSGbb]XTbb_W 40

(2014-2014)
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680 —rγnθπ₆₅Gr₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆Gnanosβ₆₆tsGforGβγαβπyGs₆nsγtγv₆Gan₅G₆asyGr₆₃ov₆ra₂π₆Gys[GαasG
₅₆t₆₃torUG2014SG]SG]ad[WT]ad[[ 23

679 tnfπu₆n₃₆GofGtopoπoαγ₃aπG₅₆f₆₃tsGonGtβ₆Gnγtroα₆nGχonoxγ₅₆Ts₆nsγnαG₃βara₃t₆rγstγ₃sGofG
αrapβ₆n₆Tanaπoαu₆GmyUG2014SGXdbSGZb]TZbd 15

678 rrapβ₆n₆T₂as₆₅GαasGs₆nsoreGχ₆taπG₅₆₃oratγonG₆ff₆₃tGan₅Gappπγ₃atγonGtoGaGfπ₆xγ₂π₆G₅₆vγ₃₆UG2014SGZSG_ZcWT_Zc_ 164

677 rasGa₅sorptγonGonGsγπγ₃₆n₆eGlGtβ₆or₆tγ₃aπGstu₅yUG2014SGcbSGZXcTZZa 104

676 l₅δustγnαGtβ₆G₆π₆₃tronγ₃Gprop₆rtγ₆sGan₅GαasGr₆a₃tγvγtyGofG₆pγtaxγaπGαrapβ₆n₆G₂yGtβγnGsurfa₃₆G
χ₆taππγzatγonUG2014SG][dSGXW_TXWc 18

675 p₅α₆Tfun₃tγonaπγz₆₅Gαrapβ₆n₆Gnanofπaθ₆sGasGs₆π₆₃tγv₆GαasGs₆nsorsUG2014SGZWZSGaZZTa[W 38

674 pff₆₃tsGofGnγtroα₆nT₅opγnαG₃onfγαuratγonsGwγtβGva₃an₃γ₆sGonG₃on₅u₃tγvγtyGγnGαrapβ₆n₆UG2014SG[bcSGZZbWTZZb] 38

673 {oγntG₅₆f₆₃tsGγnGtwγst₆₅G₂γπay₆rGαrapβ₆n₆eGlG₅₆nsγtyGfun₃tγonaπGtβ₆oryGstu₅yUG2014SGcdSG 18

672 tχprovγnαGSzZGαasGs₆nsγnαGprop₆rtγ₆sGofGαrapβ₆n₆G₂yGγntro₅u₃γnαG₅opantGan₅G₅₆f₆₃teGlG
fγrstTprγn₃γpπ₆sGstu₅yUG2014SG[X[SG]W_T]XW 78

671 sγαβπyGyzZGs₆nsγtγv₆G₃a₆sγuχG₅op₆₅Gαrapβ₆n₆Goxγ₅₆G₃on₅u₃toχ₆trγ₃Gs₆nsorsUG2014SG_SGXWb[TcX 33

670 nontroππ₆₅Gsyntβ₆sγsGofGf₆wGπay₆rGαrapβ₆n₆GfγπχsGforGαasGs₆nsorGappπγ₃atγonsUG2015SGXbcaSGa_TbW 1

669 ys[Gl₅sorptγonGonGlrs₆n₆n₆eGlGqγrstG{rγn₃γpπ₆GStu₅yUG2015SG 4

668 sγαβπyGS₆nsγtγv₆GnzGrasGS₆nsorGfroχGo₆f₆₃tγv₆Grrapβ₆n₆eG†oπ₆GofGvanG₅₆rG—aaπsGtnt₆ra₃tγonsUG2015SG
ZWX_SGXTb 10

667 S₆nsγnαGnβara₃t₆rγstγ₃sGofGaGrrapβ₆n₆Tπγθ₆GmoronGnar₂γ₅₆Gxonoπay₆rGtowar₅sGS₆π₆₃t₆₅G‘oxγ₃Gras₆sUG
2015SGXaSG[_XXTb 19

666 ‘woToγχ₆nsγonaπGxat₆rγaπsGforGS₆nsγnαeGrrapβ₆n₆Gan₅Gm₆yon₅UG2015SG]SGa_XTacb 232

665 ’nγqu₆G†₆a₃tγvγtyGofG‘ransγtγonGx₆taπGltoχsGpχ₂₆₅₅₆₅GγnGrrapβ₆n₆GtoGnzSGyzSGzâ��Gan₅GzG
l₅sorptγoneGlGqγrstT{rγn₃γpπ₆sGtnv₆stγαatγonUG2015SGZWSGXd_]WT_[ 11

664 x₆taπGo₆₃oratγonGpff₆₃tsGonGtβ₆GrasTS₆nsγnαG{rop₆rtγ₆sGofGZoGsy₂rγ₅TStru₃tur₆sGonGqπ₆xγ₂π₆G
Su₂strat₆sUG2015SGX_SGZ]dW[TX[ 31

663 rrowtβGan₅Gnβara₃t₆rγzatγonGofGlπZz[Gltoχγ₃Gway₆rGo₆posγtγonGqγπχsGonGspOZPTrrapβγtγ₃Gnar₂onG
Su₂strat₆sG’sγnαGyzZV‘rγχ₆tβyπaπuχγnuχG{r₆tr₆atχ₆ntUG2015SGbSGXZW[WTb 23
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662 xonoπay₆rG‘γâ��nzâ��eGlG{roχγsγnαGnan₅γ₅at₆GforGysâ��GS₆nsorGorGnaptur₆rGwγtβGsγαβGS₆nsγtγvγtyGan₅G
S₆π₆₃tγvγtyUG2015SGbSGX[bWbTX[ 367

661 pn₆rαyGan₅G₅os₆G₅₆p₆n₅₆n₃₆GofGprotonTγrra₅γatγonG₅aχaα₆GγnGαrapβ₆n₆UG2015SG_SG[XcaXT[Xca_ 17

660 Sta₂γπγtySG₆π₆₃tronγ₃Gan₅Gχaαn₆tγ₃Gprop₆rtγ₆sGofGnoTan₃βor₆₅GonGαrapβ₆n₆Gsβ₆₆tsGtowar₅sGSSGSsGan₅G
sZSGχoπ₆₃uπ₆sUG2015SGbWSG[X[WX 3

659 pxp₆rγχ₆ntaπGS₆nsγnαGan₅Go₆nsγtyGqun₃tγonaπG‘β₆oryGStu₅yGofGsSGan₅GSzqGl₅sorptγonGonG
luTxo₅γfγ₆₅Grrapβ₆n₆UG2015SGZSGX_WWXWX 141

658 lunπ[G₃β₆χγ₃aπG₅opγnαGonG₅₆f₆₃tγv₆Gαrapβ₆n₆Gπay₆rUG2015SG[[SGWZX_WZ 7

657 Soπγ₅TStat₆Gxat₆rγaπsGan₅Gxoπ₆₃uπarGnavγtγ₆sGan₅Gnontaγn₆rsGforGtβ₆GSupraχoπ₆₃uπarG†₆₃oαnγtγonG
an₅GStoraα₆GofGyz TSp₆₃γ₆seGlG†₆vγ₆wUG2015SG[_SGXZcTXbc 5

656 y₆αatγv₆G₅γff₆r₆ntγaπGr₆sγstan₃₆Gan₅Gr₆₃tγfγ₃atγonG₆ff₆₃tsGγnGst₆pTπγθ₆Gαrapβ₆n₆Gnanorγ₂₂onsUG2015SG
XbSGZaZTZad 51

655 SpγnGasyχχ₆trγ₃G₂an₅GαapGop₆nγnαGγnGαrapβ₆n₆G₂yGq₆Ga₅sorptγonUG2015SGa[]SGaZTab 13

654 lppπγ₃atγonsGofGαrapβ₆n₆Gan₅Gr₆πat₆₅Gnanoχat₆rγaπsGγnGanaπytγ₃aπG₃β₆χγstryUG2015SG[dSGZ[cWTZ[d_ 59

653 pχ₆rαγnαG₆n₆rαyGan₅G₆nvγronχ₆ntaπGappπγ₃atγonsGofGv₆rtγ₃aππyTorγ₆nt₆₅Gαrapβ₆n₆sUG2015SG]]SGZXWcTZX 220

652 UG2015SGX_SG[_WWT[_Wa 11

651 tnt₆ra₃tγonGofGaπuχγnuχG₅γχ₆rGwγtβG₅₆f₆₃tγv₆Gαrapβ₆n₆UG2015SGXW_dSGZbT[] 10

650 S₆nsγnαGsuπfurT₃ontaγnγnαGαas₆sGusγnαGtγtanγuχGan₅GtγnG₅₆₃orat₆₅GzγαzaαGαrapβ₆n₆Gnanorγ₂₂onsG
froχGfγrstTprγn₃γpπ₆sUG2015SGXbSGadZ_T[Z 46

649 nsl{‘p†G[elGxoπ₆₃uπarG–γ₆wGofGl₅sorptγonGonGyanostru₃tur₆₅Gnar₂onGxat₆rγaπsUG2015SGabTXaZ

648 Stru₃turaπSG₆π₆₃tronγ₃Gan₅Gχaαn₆tγ₃Gprop₆rtγ₆sGofG_₅GtransγtγonGχ₆taπGχ₆₅γat₆₅G₂₆nz₆n₆Ga₅sorptγonG
onGαrapβ₆n₆eGlGfγrstTprγn₃γpπ₆sGstu₅yUG2015SGZWdSGZZ_TZ[X 7

647 –₆rtγ₃aππyTzrγ₆nt₆₅Grrapβ₆n₆GforGS₆nsγnαGan₅Gpnvγronχ₆ntaπGlppπγ₃atγonsUG2015SGabTbb

646 {roχotγonaπG₆ff₆₃tGofGtβ₆G₆π₆₃tronG₅onatγnαGfun₃tγonaπGαroupsGonGtβ₆GαasGs₆nsγnαGprop₆rtγ₆sGofG
αrapβ₆n₆Gnanofπaθ₆sUG2015SG_SG_]_[_T_]_][ 18

645 nβ₆χγ₃aπGS₆nsγnαGofGZoGrrapβ₆n₆VxoSZGs₆t₆rostru₃tur₆G₅₆vγ₃₆UG2015SGbSGXabb_TcW 285
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644 sγαβπyGS₆nsγtγv₆Gan₅GS₆π₆₃tγv₆GrasGo₆t₆₃tγonGmas₆₅GonGSγπγ₃₆n₆UG2015SGXXdSGXad[]TXad]W 131

643 novaπ₆ntGan₅Gnon₃ovaπ₆ntGfun₃tγonaπγzatγonGofGprγstγn₆Gan₅G₅₆f₆₃tγv₆Gαrapβ₆n₆G₂yG₃y₃πoβ₆xan₆Gan₅G
₅₆βy₅roα₆nat₆₅G₅₆rγvatγv₆sUG2015SG[_XSG[]]T[_Z 13

642 rrapβ₆n₆T₂as₆₅Gsor₂₆ntsGforGγo₅γn₆TXZdG₃aptur₆Gan₅Gs₆qu₆stratγonUG2015SGdWSGXTc 66

641 lGfγrstTprγn₃γpπ₆sGstu₅yGonGαasGs₆nsγnαGprop₆rtγ₆sGofGαrapβ₆n₆Gan₅G{₅T₅op₆₅Gαrapβ₆n₆UG2015SG[][SGXZXTXZb 155

640 rrapβ₆n₆Tmas₆₅Gnoχposγt₆Gxat₆rγaπsGforGnβ₆χγ₃aπGS₆nsorGlppπγ₃atγonUG2015SGa_TXWX 8

639 l₅sorptγonG₂₆βavγorGofGnoGan₃βor₆₅GonGαrapβ₆n₆Gsβ₆₆tsGtowar₅GyzSGSzZSGys[SGnzGan₅GsnyG
χoπ₆₃uπ₆sUG2015SG[]ZSGXdXTXdd 92

638 pnvγronχ₆ntaπGappπγ₃atγonsGofGαrapβ₆n₆T₂as₆₅Gnanoχat₆rγaπsUG2015SG]]SG_caXTda 1022

637 †₆₃₆ntGa₅van₃₆sGγnGαrapβ₆n₆G₂as₆₅GαasGs₆nsorsUG2015SGZXcSGXaWTXc[ 558

636 †₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆Gfun₃tγonaπγz₆₅GwγtβGnuGnanopartγ₃π₆seGqa₂rγ₃atγonSGstru₃tur₆SGan₅Gs₆nsγnαG
prop₆rtγ₆sUG2015SG_ccSGXXTXc 14

635 r₆oχ₆trγ₃Gsta₂γπγtyGan₅Gr₆a₃tγonGa₃tγvγtyGofG{tG₃πust₆rsGa₅sor₂₆₅Gαrapβ₆n₆Gsu₂strat₆sGforG₃ataπytγ₃G
nzGoxγ₅atγonUG2015SGXbSGXX_dcTaWc 17

634 rrapβ₆n₆Gan₅Gαrapβγtγ₃G₅₆rγvatγv₆Gfγππ₆₅Gpoπyχ₆rG₃oχposγt₆sGasGpot₆ntγaπGs₆nsorsUG2015SGXbSG[d_]TcX 88

633 s₆t₆roatoχGsu₂stγtut₆₅Gan₅G₅₆₃orat₆₅Gαrapβ₆n₆eGpr₆paratγonGan₅Gappπγ₃atγonsUG2015SGXbSG[ZWbbTdc 54

632 S₆πfTaπγαn₆₅GαrowtβGofGn₅‘₆Gpβoto₅₆t₆₃torsGusγnαGaGαrapβ₆n₆Gs₆₆₅Gπay₆rUG2015SGZ[SGlXWcXTa 10

631 ’πtras₆nsγtγv₆GαasG₅₆t₆₃tγonGofGπarα₆Tar₆aG₂oronT₅op₆₅Gαrapβ₆n₆UG2015SGXXZSGX]_ZbT[Z 146

630 o₆nsγtyTqun₃tγonaπGnaπ₃uπatγonGofGx₆tβan₆Gl₅sorptγonGonGrrapβ₆n₆sUG2015SG[aSGX[aaTX[ac 44

629
’πtras₆nsγtγv₆GyzZGS₆nsorGmas₆₅GonGzβχγ₃Gx₆taπTS₆χγ₃on₅u₃torGtnt₆rfa₃₆sGofGpπ₆₃troπytγ₃aππyG
pxfoπγat₆₅Grrapβ₆n₆Vqπaχ₆TSprayTxa₅₆GSnzZGyanopartγ₃π₆sGnoχposγt₆Gzp₆ratγnαGatGwowG
‘₆χp₆ratur₆sUG2015SGbSGZ][[cT_Z

106

628 ‘unγnαGprop₆rtγ₆sGofGyn[sGquantuχG₅otG₂yGa₅sorptγonGofGaχχonγaGan₅G₃ar₂onG₅γoxγ₅₆UG2015SGX_SGX[]cTX[_Z

627 yon₃ovaπ₆ntGxoπ₆₃uπarGoopγnαGofG‘woToγχ₆nsγonaπGxat₆rγaπsUG2015SGXSG_]ZT__b 35

Citation Report

12



626 mâ��ê₆χaγπ´ prot₆₃t₆₅ăeGsγαβπyGS₆nsγtγv₆Gan₅GS₆π₆₃tγv₆GrasGS₆nsorUG2015SGXXdSGZ]cZbTZ]c[a 87

625 xoπ₆₃uπarG₅ynaχγ₃sGγnv₆stγαatγonGofGs₆paratγonGofGβy₅roα₆nGsuπfγ₅₆GfroχGa₃γ₅γ₃GαasGχγxtur₆sGγnsγ₅₆G
χ₆taπT₅op₆₅Gαrapβγt₆Gχγ₃ropor₆sUG2015SGXbSGZZacaTdc 21

624 tχprov₆₅GS₆π₆₃tγvγtyGan₅GS₆nsγtγvγtyGofGrasGS₆nsγnαG’sγnαGaG[oG†₆₅u₃₆₅Grrapβ₆n₆Gzxγ₅₆Gsy₅roα₆πG
wγtβGanGtnt₆αrat₆₅Gxγ₃roβ₆at₆rUG2015SGbSGZb_WZTXW 108

623 pπ₆₃trγ₃aππyG‘una₂π₆GvanG₅₆rG—aaπsGtnt₆ra₃tγonGγnGrrapβ₆n₆Txoπ₆₃uπ₆Gnoχpπ₆xUG2015SGX_SGcXbaTcW 43

622 lG₂a₃θsγ₅₆Gfπuorγn₆Tfun₃tγonaπγz₆₅Gαrapβ₆n₆Gπay₆rGforGaχχonγaG₅₆t₆₃tγonUG2015SGXbSG]]]T_W 35

621 Syntβ₆sγsSG₅₆₃oratγonGan₅Gprop₆rtγ₆sGofGtβr₆₆T₅γχ₆nsγonaπGαrapβ₆n₆T₂as₆₅Gχa₃rostru₃tur₆seGlG
r₆vγ₆wUG2015SGZa]SGb_[TbbX 199

620 pnvγronχ₆ntaπGappπγ₃atγonsGofGtβr₆₆T₅γχ₆nsγonaπGαrapβ₆n₆T₂as₆₅Gχa₃rostru₃tur₆seGa₅sorptγonSG
transforχatγonSGan₅G₅₆t₆₃tγonUG2015SG]dSGabTc] 416

619 sy₅rotβ₆rχaπGsyntβ₆sγsGan₅Gtrγ₂oπoαγ₃aπGprop₆rtγ₆sGofGq₆SZGOpyrγt₆PVr₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆G
β₆t₆roδun₃tγonUG2015SG_SGX]XbTX]Z[ 23

618 qγrstTprγn₃γpπ₆GanaπysγsGofGtβ₆G₆π₆₃tronγ₃Gan₅Goptγ₃aπGprop₆rtγ₆sGofG₂oronGan₅Gnγtroα₆nG₅op₆₅G₃ar₂onG
χonoTπay₆rGαrapβ₆n₆sUG2015SGcXSGXbdTXdZ 44

617 pn₆rα₆tγ₃GSta₂γπγtγ₆sSGStru₃turaπGan₅Gpπ₆₃tronγ₃G{rop₆rtγ₆sGofGxonoπay₆rGrrapβ₆n₆Goop₆₅GwγtβG
moronGan₅Gyγtroα₆nGltoχsUG2016SG_SGdX 10

616 {artγaππyGsy₅roα₆nat₆₅Grrapβ₆n₆Gxat₆rγaπsGpxβγ₂γtGsγαβGpπ₆₃tro₃ataπytγ₃Gl₃tγvγtγ₆sG†₆πat₆₅GtoG
’nγnt₆ntγonaπGoopγnαGwγtβGx₆taππγ₃Gtχpurγtγ₆sUG2016SGZZSGcaZbT[] 11

615 nβ₆χγ₃aπGan₅G₂γoπoαγ₃aπGs₆nsorsG₂as₆₅GonG₅₆f₆₃tT₆nαγn₆₆r₆₅Gαrapβ₆n₆Gχ₆sβGfγ₆π₅T₆ff₆₃tG
transγstorsUG2016SG[SGX] 13

614 nzZGa₅sorptγonGonGq₆T₅op₆₅Gαrapβ₆n₆Gnanorγ₂₂onseGqγrstGprγn₃γpπ₆sG₆π₆₃tronγ₃GtransportG
₃aπ₃uπatγonsUG2016SGaSGXZ_XWZ 18

613 pnβan₃₆₅Gs₆nsγtγvγtyGofGαrapβ₆n₆GaχχonγaGαasGs₆nsorsGusγnαGχoπ₆₃uπarG₅opγnαUG2016SGXWcSGW[[XWa 48

612 l₅sorptγonG₂₆βavγorGofGmT₅op₆₅VyT₅op₆₅Gαrapβ₆n₆Gsβ₆₆tsGtowar₅GyzZSGyzGan₅Gys[Gχoπ₆₃uπ₆seGlG
fγrstTprγn₃γpπ₆sGstu₅yUG2016SGX]SGXaWWXXW 7

611 sγαβπyGs₆nsγtγv₆GyzZGs₆nsorsG₂yGpuπs₆₅Gπas₆rG₅₆posγtγonGonGαrapβ₆n₆UG2016SGXWdSGXX[XWc 17

610 lGstu₅yGofGαasGs₆nsγnαG₂₆βavγorGofGχ₆taπTαrapβ₆n₆G₃onta₃tGwγtβGtransf₆rGπ₆nαtβGχ₆tβo₅UG2016SGXWcSGZZXaW] 16

609 l₅sorptγonGofGnzGχoπ₆₃uπ₆sGonG₅op₆₅Gαrapβ₆n₆eGlGfγrstTprγn₃γpπ₆sGstu₅yUG2016SGaSGWZ_[Xb 44
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608 l₅sorptγonGofGsuαarsGonGlπTGan₅GraT₅op₆₅G₂oronGnγtrγ₅₆Gsurfa₃₆seGlG₃oχputatγonaπGstu₅yUG2016SG
[bbSGdTXa 21

607 o₆t₆₃tγnαGnzSGyzGan₅GyzZGαas₆sG₂yGmoronT₅op₆₅Gαrapβ₆n₆Gnanorγ₂₂onGχoπ₆₃uπarG₅₆vγ₃₆sUG2016SG
a_bSGXcTZ_ 20

606 lχp₆roχ₆trγ₃G₆nzyχ₆Tfr₆₆Gαπu₃os₆Gs₆nsorG₂as₆₅GonGtβ₆Gus₆GofGaGr₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆Gpast₆G
₆π₆₃tro₅₆Gχo₅γfγ₆₅GwγtβG₆π₆₃tro₅₆posγt₆₅G₃o₂aπtGoxγ₅₆Gnanopartγ₃π₆sUG2016SGXc[SGZZ_dTZZaa 33

605 qorχaπ₅₆βy₅₆Gχoπ₆₃uπ₆Ga₅sorptγonGonGtβ₆G₅op₆₅Gχonoπay₆rGxoSZeGlGfγrstTprγn₃γpπ₆sGstu₅yUG2016SG
[bXSGXcWTXcc 99

604 oopγnαGαrapβ₆n₆GwγtβG₂oroneGaGr₆vγ₆wGofGsyntβ₆sγsGχ₆tβo₅sSGpβysγ₃o₃β₆χγ₃aπG₃βara₃t₆rγzatγonSGan₅G
₆χ₆rαγnαGappπγ₃atγonsUG2016SG]SG_WWZT_WZ_ 296

603 lGtransf₆rTfr₆₆Gwaf₆rTs₃aπ₆Gn–oGαrapβ₆n₆Gfa₂rγ₃atγonGpro₃₆ssGforGxpxSVypxSGs₆nsorsUG2016SG 5

602 Syntβ₆sγsGofGsγnαπ₆Gπay₆rGαrapβ₆n₆GonGnuOXXXPG₂yGnaWGsup₆rsonγ₃Gχoπ₆₃uπarG₂₆aχG₆pγtaxyUG2016SGaSG[bdcZT[bdd[20

601 qγrstT{rγn₃γpπ₆sGStu₅yGofGSuπfurGoγoxγ₅₆GS₆nsorGmas₆₅GonG{βospβor₆n₆sUG2016SG[bSGaaWTaaZ 90

600 sγ₆rar₃βγ₃aπG[oGnanostru₃tur₆GofGr₅tnz[Gan₅Gr₆₅u₃₆₅Tαrapβ₆n₆T₅₆₃orat₆₅Gr₅tnz[Gnano₃oχposγt₆G
forGnzGs₆nsγnαGappπγ₃atγonsUG2016SGZ[]SGX__TXaa 22

599 ‘β₆Ga₅sorptγonGofGnzGan₅GyzGonGtβ₆GxoSZGχonoπay₆rG₅op₆₅GwγtβGluSG{tSG{₅SGorGyγeGlGfγrstTprγn₃γpπ₆sG
stu₅yUG2016SG[c[SGdcTXW_ 223

598 S₆π₆₃tγv₆G₅₆t₆₃tγonGofG₃ar₂onGχonoxγ₅₆GOnzPGαasG₂yGr₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆GOrrzPGatGrooχG
t₆χp₆ratur₆UG2016SGaSG]b[[bT]b[]c 58

597 ’n₅₆rstan₅γnαGtβ₆GaχχonγaGs₆nsγnαG₂₆βavγorGofGfγπt₆rG₃off₆₆Gpow₅₆rG₅₆rγv₆₅GyT₅op₆₅G₃ar₂onG
nanopartγ₃π₆sGusγnαGtβ₆Gqr₆un₅πγ₃βTπγθ₆Gγsotβ₆rχUG2016SG]SGccaWTcca_ 17

596 lG₃oχparatγv₆Gstu₅yGofGstru₃turaπGan₅G₆π₆₃tronγ₃Gprop₆rtγ₆sGofGforχaπ₅₆βy₅₆Gχoπ₆₃uπ₆GonG
χonoπay₆rGβon₆y₃oχ₂Gstru₃tur₆sG₂as₆₅GonGv₅—ToqGprosp₆₃tγv₆UG2016SG[c]SGXb_TXcX 18

595 x ₆n₆seG†₆usa₂π₆Gχat₆rγaπsGforGys[Gs₆nsorGorG₃aptur₆rG₂yG₃ontroππγnαGtβ₆G₃βarα₆Gγnδ₆₃tγonUG2016SG
Z[_SGXW[TXWd 159

594 l₅sorptγonGofGnzZGan₅GnzGαasGonGγχpurγtyT₅₆₃orat₆₅Gpβospβor₆n₆seGlGfγrstTprγn₃γpπ₆sGstu₅yUG2016SG 1

593 l₂GγnγtγoGstu₅yGonGαasGs₆nsγnαGprop₆rtγ₆sGofGαroupGtttGOmSGlπGan₅GraPG₅op₆₅Gαrapβ₆n₆UG2016SGdSG]WT__ 30

592 lGtβ₆or₆tγ₃aπGstu₅yGofGαasGa₅sorptγonGonGsγπγ₃₆n₆Gnanorγ₂₂onsGan₅GγtsGappπγ₃atγonGγnGaGβγαβπyG
s₆nsγtγv₆Gχoπ₆₃uπ₆Gs₆nsorUG2016SGaSGd]]XbTd]]Zc 70

591 nzG₃β₆χγsorptγonGatGva₃an₃γ₆sGofGsupport₆₅Gαrapβ₆n₆GfγπχseGaG₃an₅γ₅at₆GforGaGs₆nsorjUG2016SGXcSGXcadZTa 13
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590 tnGSγtuGsγαβG‘₆χp₆ratur₆Gltoχγ₃Gw₆v₆πGStu₅γ₆sGofGwarα₆Gnπos₆₅GrraγnGmoun₅aryGwoopsGγnGrrapβ₆n₆UG
2016SGXWSGdXa_TdXb[ 18

589 l₅sorptγonGofGyZSGzZSGnzSGan₅GnzZGonGop₆nG₆n₅sGan₅Gsurfa₃₆GofGsγnαπ₆GwaππG₃ar₂onGnanoTtu₂₆seGlG
₃oχputatγonaπGnu₃π₆arGχaαn₆tγ₃Gr₆sonan₃₆Gan₅Gnu₃π₆arGqua₅rupoπ₆Gr₆sonan₃₆Gstu₅yUG2016SGZZZSGbXbTb[Z 6

588 pπ₆₃tronγ₃Gprop₆rtγ₆sGan₅Gnonπγn₆arGoptγ₃aπGr₆spons₆sGofG₂oronVnγtroα₆nT₅op₆₅GzγαzaαGαrapβ₆n₆G
nanorγ₂₂onsUG2016SGd]SGaZWTaZ_ 6

587 †₆₃₆ntGproαr₆ssGγnGZoGorG[oGyT₅op₆₅Gαrapβ₆n₆Gsyntβ₆sγsGan₅Gtβ₆G₃βara₃t₆rγzatγonsSGprop₆rtγ₆sSGan₅G
χo₅uπatγonsGofGyGsp₆₃γ₆sUG2016SG_XSGXW[Z[TXW[]d 62

586 o₆sγαn₆₅GforχatγonGtβrouαβGaGχ₆taπGorαanγ₃Gfraχ₆worθGrout₆GofGZnzVZnnozGβoππowG₃or₆Tsβ₆ππG
nano₃aα₆sGwγtβG₆nβan₃₆₅GαasGs₆nsγnαGprop₆rtγ₆sUG2016SGcSGXa[]dTXa[_a 122

585 roπ₅Gnanopartγ₃π₆Gγn₃πu₅₆₅Gαrapβ₆n₆Goxγ₅₆Gχo₅γfγ₆₅G₆π₆₃tro₅₆eG{γ₃oχoπ₆G₅₆t₆₃tγonGofGχ₆taπGγonsGγnG
s₆awat₆rG₂yGstrγppγnαGvoπtaχχ₆tryUG2016SGbXSGac_Tad_ 10

584 tnt₆ra₃tγonGofG†βo₅aχγn₆GarGχoπ₆₃uπ₆sGwγtβGαrapβ₆n₆eGaG₃oχ₂γn₆₅G₃oχputatγonaπT₆xp₆rγχ₆ntaπG
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qorχaπ₅₆βy₅₆GS₆nsγnαeGqγrstT{rγn₃γpπ₆GStu₅yGan₅GγtsGpxp₆rγχ₆ntaπGnorr₆πatγonUG2019SGaaSGXd]ZTXd]d 9

348 pπ₆₃trγ₃aπG{rop₆rtγ₆sGofG‘woToγχ₆nsγonaπGxat₆rγaπsG’s₆₅GγnGrasGS₆nsorsUG2019SGXdSG 45

347 †uTtnyGxonoπay₆rGasGaGrasGS₃av₆nα₆rGtoGruar₅Gtβ₆Gzp₆ratγonGStatusGofGSqaGtnsuπatγonGo₆vγ₃₆seGlG
qγrstT{rγn₃γpπ₆sG‘β₆oryUG2019SGXdSG_Z]dT_Z__ 111

346 oγff₆r₆ntG₅opγnαGofGp₆ntaTαrapβ₆n₆GasGa₅sor₂₆ntGan₅GαasGs₆nsγnαGχat₆rγaπGforGs₃av₆nαγnαGan₅G
₅₆t₆₃tγnαGSqaG₅₆₃oχpos₆₅Gsp₆₃γ₆sUG2019SGZXSG₆WWXWW 3

345 S₆nsγnαGr₆spons₆G₆nβan₃₆χ₆ntGofGαrapβ₆n₆GαasGs₆nsorsG₂yGγonG₂₆aχG₂oχ₂ar₅χ₆ntUG2019SGabbSGb[Tba 6

344 S₃ZnzZGan₅GxnT₅op₆₅GS₃ZnzZGasGαasGs₆nsorGχat₆rγaπsGtoGyzGan₅GnzeGlGfγrstTprγn₃γpπ₆sGstu₅yUG2019SG
XXXSGc]TdW 21

343 lGfγrstTprγn₃γpπ₆sGstu₅yGofG₅op₆₅G₂πa₃θGpβospβorusG₃ar₂γ₅₆Gχonoπay₆rsGasGyzZGan₅Gys[Gs₆nsorsUG
2019SGXZ_SGWb]_WX 11

342 oγssoπv₆₅GαasGanaπysγsGγnGtransforχ₆rGoγπGusγnαG{₅G₃ataπystG₅₆₃orat₆₅GxoS₆ZGχonoπay₆reGlG
fγrstTprγn₃γpπ₆sGtβ₆oryUG2019SGZWSG₆WWWd] 76

341 pnβan₃₆₅Gw₆wγsGa₃γ₅T₂as₆Ga₅₅u₃tsGγnG₅op₆₅Gstan₆n₆eGS₆nsγnαGan₅Gpβoto₃ataπysγsUG2019SG]bcSGd]aTd_c 8

340 qπuoroTfun₃tγonaπγz₆₅Gαrapβ₆n₆GasGaGproχγsγnαGnanos₆nsorGγnG₅₆t₆₃tγonGofGfγsβGspoγπaα₆eGlG
tβ₆or₆tγ₃aπGstu₅yUG2019SGbXdSGdXTXWZ 17

339 rrapβ₆n₆Tmas₆₅GlχχonγaGS₆nsorsGqun₃tγonaπγs₆₅GwγtβGSu₂Txonoπay₆rG–â��zâ��eGlGnoχparatγv₆GStu₅yG
ofGnβ₆χγ₃aπG–apourGo₆posγt₆₅Gan₅GppγtaxγaπGrrapβ₆n₆Gâ� UG2019SGXdSG 18
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338 pnβan₃₆₅GyzGS₆nsγnαGatG†ooχG‘₆χp₆ratur₆GwγtβGrrapβ₆n₆GvγaGxono₅γsp₆rs₆G{oπystyr₆n₆Gm₆a₅G
o₆₃oratγonUG2019SG]SG[cXZT[cXd 19

337 lGoq‘Gstu₅yGofGnzGa₅sorptγonGonGtβ₆Gprγstγn₆SG₅₆f₆₃tγv₆SGtnT₅op₆₅Gan₅GS₂T₅op₆₅Gαrapβ₆n₆Gan₅Gtβ₆G
₆ff₆₃tGofGappπγ₆₅G₆π₆₃trγ₃Gfγ₆π₅UG2019SG]cWSGZW_TZXX 63

336 pxpπorγnαGqorχaπ₅₆βy₅₆GS₆nsγnαGnapa₂γπγtyGofGyo₂π₆Gx₆taπGo₆₃orat₆₅G†₆₅u₃₆₅Grrapβ₆n₆Gzxγ₅₆G
tβrouαβGqγrstG{rγn₃γpπ₆Glpproa₃βUG2019SG 1

335 sy₅ro₃βπorofπuoro₃ar₂onsGl₅sorptγonGonG’n₅op₆₅Gan₅GlπToop₆₅Grrapβ₆n₆Gyanofπaθ₆sG₂yG’sγnαG
o₆nsγtyGqun₃tγonaπG‘β₆oryGOoq‘PGStu₅yUG2019SGX[SGXWa]TXWad 6

334 SγχuπatγonsGofGx₆tβan₆Gan₅Gl₃₆ton₆Go₆t₆₃torGmas₆₅GonG{rγstγn₆Grrapβ₆n₆GyanoTsβ₆₆tGzv₆rG
tntrγnsγ₃G]sTSγnGSu₂strat₆UG2019SG

333 yanoχat₆rγaπsT₂as₆₅GαasGs₆nsorsGofGSqaG₅₆₃oχpos₆₅Gsp₆₃γ₆sGforG₆vaπuatγnαGtβ₆Gop₆ratγonGstatusG
ofGβγαβTvoπtaα₆GγnsuπatγonG₅₆vγ₃₆sUG2019SG]SGZ]ZTZ_c 73

332 pπ₆₃trγ₃aπG{ow₆rGr₆n₆ratγonGfroχGtβ₆GnontrastγnαGtnt₆rfa₃γaπGl₃tγvγtγ₆sGofGmoronTGan₅G
yγtroα₆nToop₆₅G†₆₅u₃₆₅Grrapβ₆n₆Gzxγ₅₆Gx₆χ₂ran₆sUG2019SGZSGbddbTcWW] 1

331 {₆ntaTrrapβ₆n₆GasGaG{ot₆ntγaπGrasGS₆nsorGforGyzGo₆t₆₃tγonUG2019SGX]SG[Wa 28

330 l₅sorptγonGm₆βavγorGofGyu₃π₆o₂as₆sGonGoop₆₅GxoSZGxonoπay₆reGlGoq‘GStu₅yUG2019SGXZ[SG[Wd]dT[Wd_b 17

329 qa₂rγ₃at₆₅Gpπ₆₃tro₃β₆χγ₃aπGS₆nsoryG{πatforχGmas₆₅GonGtβ₆GmoronGyγtrγ₅₆G‘₆rnaryGyano₃oχposγt₆G
qγπχGpπ₆₃tro₅₆GforG{araquatGo₆t₆₃tγonUG2019SG]SGXc[dcTXc]W] 8

328 yzGr₆₅u₃tγonGov₆rGanGlπT₆χ₂₆₅₅₆₅GxoSGχonoπay₆reGaGfγrstTprγn₃γpπ₆sGstu₅yUUG2019SGdSG[cdb[T[cdcX 4

327 {ro₃₆ssγnαGt₆χp₆ratur₆G₅₆p₆n₅₆ntG₃β₆χγr₆sγstγv₆Gp₆rforχan₃₆GofGspγnT₃oat₆₅G₃₆rγuχGoxγ₅₆GfγπχsUG
2019SGZZ]SGc_TdZ 6

326 lGxny]Gχoγ₆tyG₆χ₂₆₅₅₆₅Gαrapβ₆n₆GasGaGχaαn₆tγ₃GαasGs₆nsorGforGnzG₅₆t₆₃tγoneGlGfγrstGprγn₃γpπ₆G
stu₅yUG2019SG]b[SGcZWTcZb 41

325 pff₆₃tGofGπas₆rGγrra₅γatγonGonG₆π₆₃trγ₃aπGan₅GαasGs₆nsγnαGprop₆rtγ₆sGofGr₆₅u₃₆₅Gαrapβ₆n₆G
oxγ₅₆Tαrapβ₆n₆Goxγ₅₆Gβ₆t₆rostru₃tur₆GfγπχsUG2019SGbc]SG[WXT[XZ 8

324 pπ₆₃trγ₃aππyT‘rans₅u₃₆₅Gnβ₆χγ₃aπGS₆nsorsGmas₆₅GonG‘woToγχ₆nsγonaπGyanoχat₆rγaπsUG2019SGXXdSG]bcT_dc 294

323 pxpπoγtγnαGs₆nsorGα₆oχ₆tryGforG₆nβan₃₆₅GαasGs₆nsγnαGprop₆rtγ₆sGofGfπuorγnat₆₅G₃ar₂onGnanotu₂₆sG
un₅₆rGβuχγ₅G₆nvγronχ₆ntUG2019SGZcXSGd]_Td_Z 18

322 ltoχγ₃G{rop₆rtγ₆sGan₅Gpπ₆₃tronγ₃GStru₃tur₆UG2019SGZ[Taa 2

321 {₅T₅op₆₅GxoSZGχonoπay₆reGlGproχγsγnαG₃an₅γ₅at₆GforGorlGγnGtransforχ₆rGoγπG₂as₆₅GonGoq‘G
χ₆tβo₅UG2019SG]bWSGXW[_TXW]Z 161
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320 {rγstγn₆Gan₅GnuG₅₆₃orat₆₅Gβ₆xaαonaπGtnyGχonoπay₆rSGaGproχγsγnαG₃an₅γ₅at₆GtoG₅₆t₆₃tGan₅Gs₃av₆nα₆G
SqG₅₆₃oχposγtγonsG₂as₆₅GonGfγrstTprγn₃γpπ₆Gstu₅yUG2019SG[a[SG[]aT[_b 92

319 l₅sorptγonG₂₆βavγourGofGSzZGan₅GSzqZGαasGonG†βT₅op₆₅Gmyy‘eGaGoq‘Gstu₅yUG2020SGXXcSG₆X_cW[d] 22

318 SχaππGαasGa₅sorptγonGonGnoâ��y]GporpβyrγnTπγθ₆Gny‘GforGs₆nsorG₆xpπoγtatγoneGaGfγrstTprγn₃γpπ₆sGstu₅yUG
2020SG[WSGXbbTXcb 1

317 x ₆n₆Gan₅Gx ₆n₆T₂as₆₅G₃oχposγt₆seGsyntβ₆sγsSGprop₆rtγ₆sGan₅G₆nvγronχ₆ntTr₆πat₆₅Gappπγ₃atγonsUG
2020SG_SGZ[_TZ_c 240

316 S₆χγT₆χpγrγ₃aπGsγχuπatγonsGofGγnt₆ra₃tγonsG₂₆tw₆₆nG₆₅α₆Tfun₃tγonaπγz₆₅Gαrapβ₆n₆Goxγ₅₆Gan₅G
₂γspβ₆noπGlUG2020SGZ[SGc_TdW

315 Surfa₃₆Gfun₃tγonaπγzatγonGofG₆pγtaxγaπGαrapβ₆n₆GusγnαGγonGγχpπantatγonGforGs₆nsγnαGan₅Goptγ₃aπG
appπγ₃atγonsUG2020SGX_bSGXadTXc] 8

314 noTχo₅uπatγonGofGαrapβ₆n₆G₂yGyGβ₆t₆roT₅opγnαGMva₃an₃yG₅₆f₆₃tsGan₅Gtβ₆G₆ff₆₃tGonGyzZG
a₅sorptγonGan₅Gs₆nsγnαeGqγrstTprγn₃γpπ₆sGstu₅yUG2020SGXXaSGXX[b[b 11

313 pff₆₃tsGofGαasGa₅sorptγonGonG₆π₆₃tronγ₃Gan₅Goptγ₃aπGprop₆rtγ₆sGofGpaππa₅γuχT₅op₆₅Gαrapβ₆n₆eG
qγrstTprγn₃γpπ₆sGstu₅yUG2020SGXXcSGXX[cbd 7

312 †₆₃₆ntGa₅van₃₆sGγnGtwoT₅γχ₆nsγonaπTχat₆rγaπT₂as₆₅Gs₆nsγnαGt₆₃βnoπoαyGtowar₅Gβ₆aπtβGan₅G
₆nvγronχ₆ntaπGχonγtorγnαGappπγ₃atγonsUG2020SGXZSG[_[_T[__d 155

311 moronT₅op₆₅Gf₆wTπay₆rGαrapβ₆n₆Gnanosβ₆₆tGαasGs₆nsorGforG₆nβan₃₆₅GaχχonγaGs₆nsγnαGatGrooχG
t₆χp₆ratur₆UUG2020SGXWSGXWWbTXWX] 19

310 x₆₃βanγstγ₃GγnsγαβtGγntoGβγαβGr₆spons₆GofG₃ar₂onGχonoxγ₅₆GαasGs₆nsorG₅₆v₆πop₆₅G₂yGnγ₃θ₆πG
χanαanat₆Gnanoro₅G₅₆₃orat₆₅Gr₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆UG2020SG_cdSGXZ]]]d 5

309 ‘βr₆₆Toγχ₆nsγonaπGrrapβ₆n₆Gsy₅roα₆πGo₆₃orat₆₅GwγtβGSnzGforGsγαβT{₆rforχan₃₆GyzGS₆nsγnαGwγtβG
pnβan₃₆₅GtχχunγtyGtoGsuχγ₅γtyUG2020SGXZSGZa[]TZa][ 41

308 pπ₆₃tronγ₃Gan₅Goptγ₃aπGprop₆rtγ₆sGofG₅op₆₅Gαrapβ₆n₆UG2020SGXXcSGXX[cd] 11

307 l₅sorptγonGofGsχaππGχoπ₆₃uπ₆sGonGaG{χχaGnzGχonoπay₆rUG2020SGX[dSGXWd[WW

306 ’πtraβγαβGS₆nsγtγvγtyGan₅GS₆π₆₃tγvγtyGofG{₆ntaαonaπGSγnZGxonoπay₆rGrasGS₆nsorseG‘β₆GSyn₆rαγstγ₃G
pff₆₃tGofGnoχposγtγonGan₅GStru₃turaπG‘opoπoαyUG2020SGZ_bSGXdWW]]_ 3

305 Stru₃turaπGan₅G₆π₆₃tronγ₃Gprop₆rtγ₆sGofGa₅sor₂₆₅Gnu₃π₆o₂as₆sGonGprγstγn₆Gan₅GlπT₅op₆₅G₃oron₆n₆GγnG
a₂s₆n₃₆Gan₅Gpr₆s₆n₃₆GofG₆xt₆rnaπG₆π₆₃trγ₃Gfγ₆π₅seGaG₃oχputatγonaπGstu₅yUG2020SG[XSGbd_TcWb 1

304 pff₆₃tsGofGstraγnGonG₅₆f₆₃tTαrapβ₆n₆Gsup₆rπattγ₃₆sUG2020SGXWSGXW_XX_ 2

303 lG†₆vγ₆wGofGtnθδ₆tG{rγnt₆₅Grrapβ₆n₆Gan₅Gnar₂onGyanotu₂₆sGmas₆₅GrasGS₆nsorsUG2020SGZWSG 21
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302 noaπTmas₆₅Gqπuor₆s₃₆ntGZ₆roToγχ₆nsγonaπGnar₂onGyanoχat₆rγaπseGlGSβortG†₆vγ₆wUG2020SG[]SGX[ZdXTX[[Wa 7

301 l₅sorptγonGan₅Gs₆nsγnαGofGSzZGan₅GSzqZGχoπ₆₃uπ₆G₂yG{tT₅op₆₅GsfS₆ZGχonoπay₆reGlGfγrstTprγn₃γpπ₆sG
stu₅yUG2020SG_[WSGX]bZ]Z 24

300 †₆s₆ar₃βGonGpnvγronχ₆ntaπG{rot₆₃tγonG‘r₆atχ₆ntGforGpxTS₆rvγ₃₆GSqaGl₅sor₂₆ntUG2020SGcSGd[c]WTd[c]d 2

299 SχaππGχoπ₆₃uπ₆GαasGa₅sorptγonGontoG₂πu₆Gpβospβor₆n₆Goxγ₅₆Gπay₆rsUG2020SG_[WSGX]bW[d 4

298 o₆nsγtyGfun₃tγonaπGstu₅yGonGβy₂rγ₅GβTmyVαrapβ₆n₆Gatoχγ₃G₃βaγnsUG2020SGXZ]SGXX][Xa 4

297 pnβan₃₆₅Gtβ₆rχo₆π₆₃trγ₃Gprop₆rtγ₆sGγnGantβra₃₆n₆Gχoπ₆₃uπarG₅₆vγ₃₆GwγtβGαrapβ₆n₆G₆π₆₃tro₅₆seGtβ₆G
roπ₆GofGpβononγ₃Gtβ₆rχaπG₃on₅u₃tan₃₆UG2020SGXWSGXWdZZ 5

296 Ston₆T—aπ₆sGo₆f₆₃tGan₅G–a₃an₃yTlssγst₆₅Gpnβan₃₆₅Gltoχγ₃Gzr₂γtaπGtnt₆ra₃tγonsGm₆tw₆₆nG
rrapβ₆n₆Gan₅Glχ₂γ₆ntGras₆seGlGqγrstT{rγn₃γpπ₆sGtnsγαβtUG2020SG_SG[XZcXT[XZcc 7

295 rrapβ₆n₆T₂as₆₅G₃β₆χγr₆sγstγv₆GαasGs₆nsorsUG2020SGX]dTXb[ 4

294 xonγtorγnαGqoo₅GSpoγπaα₆Gmas₆₅GonGaGo₆f₆₃tTtn₅u₃₆₅GxuπtγwaππGnar₂onGyanotu₂₆GS₆nsorGatG†ooχG
‘₆χp₆ratur₆eG{r₆v₆ntγnαGqoo₅G—ast₆UG2020SG_SG[W_[XT[W_[b 7

293 wo†aGS₆nsorGy₆tworθGo₆v₆πopχ₆ntGforGlγrG}uaπγtyGxonγtorγnαGorGo₆t₆₃tγnαGrasGw₆aθaα₆Gpv₆ntsUG
2020SGZWSG 12

292 †βT₅op₆₅Gxo‘₆Gxonoπay₆rGasGaG{roχγsγnαGnan₅γ₅at₆GforGS₆nsγnαGan₅GS₃av₆nαγnαGSqGo₆₃oχpos₆₅G
Sp₆₃γ₆seGaGoq‘GStu₅yUG2020SGX_SGXZd 15

291 ‘r₆atχ₆ntGofGa₅sorptγonGofG₅γoxan₆G₂yGusγnαGSγny‘Gtowar₅G₆ffγ₃γ₆ntGr₆χ₆₅γatγonGofGr₆fra₃toryG
orαanγ₃G₃ontaχγnantsGfroχGwast₆wat₆reGoq‘Gan₅Goq‘mTxoGsγχuπatγonsUG2020SG[XaSGXX[cad 1

290 pnβan₃γnαGtβ₆GS₆nsγnαG{₆rforχan₃₆GofGZγαzaαGrrapβ₆n₆Gyanorγ₂₂onGtoGo₆t₆₃tGyzSGyzSGan₅GysG
ras₆sUG2020SGZWSG 18

289 tnt₆ra₃tγonGprop₆rtγ₆sGofGpβ₆noπGan₅Gstyr₆n₆GfroχGpπastγ₃Gfuχ₆sGonG˛†Tlrs₆n₆n₆Gsβ₆₆tseGlG
fγrstTprγn₃γpπ₆sGstu₅yUG2020SG_dbSG]XZ]W_ 13

288 lGstu₅yGonGtβ₆Ga₅sorptγonsGofGSzZGonGprγstγn₆Gan₅GpβospβorusT₅op₆₅Gsγπγ₃onG₃ar₂γ₅₆Gnanotu₂₆sGasG
pot₆ntγaπGαasGs₆nsorsUG2020SG]aSGZ_XbXTZ_Xcc 8

287 l₅sorptγonGan₅Goptγ₃aπGprop₆rtγ₆sGofGsZSSGns]SGyzSGan₅GSzZGαasGχoπ₆₃uπ₆sGonGars₆n₆n₆eGaGoq‘G
stu₅yUG2020SGXdSGX[b[TX[bd 2

286 qγrstTprγn₃γpπ₆GγnsγαβtsGofGnzGan₅GyzG₅₆t₆₃tγonGvγaGantγχon₆n₆Gnanorγ₂₂onsUG2020SGXZaSGX 4

285 yov₆πGαr₆₆nGpβospβor₆n₆Gsβ₆₆tsGtoG₅₆t₆₃tGt₆arGαasGχoπ₆₃uπ₆sGTGlGoq‘GγnsγαβtUG2020SGXWWSGXWbbWa 21
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284 yanoχ₆₃βanγ₃aπGrasGS₆nsγnαGwγtβGwas₆rG‘r₆at₆₅GZoGyanoχat₆rγaπsUG2020SG_SGZWWWbW] 4

283 o₆t₆₃tγonGofGyzxGan₅GnzxGOxGhGXSGZPGχoπ₆₃uπ₆sGwγtβG‘]S]S]Tαrapβyn₆eGaG₅₆nsγtyGfun₃tγonaπGtβ₆oryG
stu₅yUG2020SG]aSGX[c[TX[cd 4

282 †oπ₆GofGγnt₆rfa₃γaπGZoGαrapβ₆n₆GγnGβγαβGp₆rforχan₃₆G[oGαrapβ₆n₆Vα₆rχanγuχGS₃βottθyGδun₃tγonG
βuχγ₅γtyGs₆nsorsUG2020SGcSGX]XdaTX]ZWZ 4

281 noχputatγonaπGStu₅yGofGmoropβ₆n₆GwγtβGwγn₆Go₆f₆₃tsGasGS₆nsorsGforGyγtroα₆nTnontaγnγnαGrasG
xoπ₆₃uπ₆sUG2020SG[SGddaXTddac 7

280 pπ₆₃tronγ₃Gan₅GtransportGprop₆rtγ₆sGofGαrapβ₆n₆Gnanofπaθ₆sGwγtβGtβ₆GprotrusγonGofG₅γff₆r₆ntG
wγ₅tβsUG2020SGZaSGZZd 1

279 tnt₆ra₃tγonGofGχo₅γfγ₆₅Gnu₃π₆γ₃G₂as₆sGwγtβGαrapβ₆n₆Gan₅G₅op₆₅Gαrapβ₆n₆seGaGoq‘Gstu₅yUG2020SG][SGX 0

278 sγαβπyGlπγαn₆₅Gnar₂onGyanowγr₆GlrrayG₂yGpTqγ₆π₅Goγr₆₃t₆₅Glss₆χ₂πyGofG{lyTnontaγnγnαGmπo₃θG
nopoπyχ₆rsUG2020SGXZSG_cXX[T_cXZX 3

277 xuπtγπay₆rGStru₃tur₆GofG†₆₅u₃₆₅Grrapβ₆n₆Gzxγ₅₆Gan₅Gnopp₆rGzxγ₅₆GasGaGrasGS₆nsorUG2020SGXWSGXWX_ 4

276 l₅sorptγonGofGSqGo₆₃oχpos₆₅G{ro₅u₃tsGonGZnzTxo₅γfγ₆₅GnyeGlG‘β₆or₆tγ₃aπGStu₅yUG2020SGX_SGXca 2

275 pff₆₃tsGofG{βas₆GS₆π₆₃tγonGonGrasTS₆nsγnαG{₆rforχan₃₆GofGxoSGan₅G—SGSu₂strat₆sUG2020SG_SGZccZ[TZcc[W 5

274 o₆f₆₃tG₆nαγn₆₆rγnαGofGαrapβ₆n₆GusγnαG₆π₆₃tronT₂₆aχG₃β₆χγstryGwγtβGra₅γoπyz₆₅Gwat₆rUG2020SGXaaSG]]aT]__ 4

273 qγrstTprγn₃γpπ₆Gstu₅yGonGχonoπay₆rGan₅G₂γπay₆rGSn{Gsβ₆₆tsGasGtβ₆Gpot₆ntγaπGs₆nsorsGforGyzSGyzSGan₅G
ysG₅₆t₆₃tγonUGNanotechnologySG2020SG[XSG[Z__W] 3.4 12

272 lαTxo₅γfγ₆₅G[oG†₆₅u₃₆₅Grrapβ₆n₆Gzxγ₅₆Gl₆roα₆πTmas₆₅GS₆nsorGwγtβGanGpχ₂₆₅₅₆₅Gxγ₃roβ₆at₆rG
forGaGqastG†₆spons₆Gan₅GsγαβTS₆nsγtγv₆Go₆t₆₃tγonGofGyzUG2020SGXZSGZ_Z][TZ_Z_Z 22

271 Z₆roT₅γχ₆nsγonaπGβ₆t₆rostru₃tur₆seGyT₅op₆₅Gαrapβ₆n₆G₅otsVSnzZGforGuπtras₆nsγtγv₆Gan₅Gs₆π₆₃tγv₆G
yzZGαasGs₆nsγnαGatGπowGt₆χp₆ratur₆sUG2020SGcSGXXb[]TXXb]Z 21

270 †₆spons₆GSurfa₃₆GzptγχγzatγonGofGxuπtγπay₆rGrrapβ₆n₆GrrowtβGonGlπuχγnaTSupport₆₅Gmγχ₆taππγ₃G
no₂aπtâ��yγ₃θ₆πGSu₂strat₆UG2020SG]_SGb]__Tb]a_ 0

269 qγrstT{rγn₃γpπ₆sGtnv₆stγαatγonGofGtβ₆GX‘Tsf‘₆ZGyanosβ₆₆tGforGS₆π₆₃tγv₆GrasGS₆nsγnαUG2020SG[SG_XaWT_XbX 13

268 ‘β₆Gpot₆ntγaπGappπγ₃atγonGofG₂orazγn₆GOmyPT₅op₆₅Gnanoαrapβ₆n₆G₅₆₃orat₆₅GwγtβGβaπγ₅₆sGasGano₅₆G
χat₆rγaπsGforGwγTγonG₂att₆rγ₆seGaGfγrstTprγn₃γpπ₆sGstu₅yUG2020SGZaSGX_b 6

267 pff₆₃tGofGSGva₃an₃yGorGnonTχ₆taππγ₃GatoχGOnSGyGan₅GqPG₅opγnαGonGtβ₆Ga₅sorptγonG₂₆βavγorsGofG
χoπ₆₃uπ₆sGOsZSSGmq]PGonGχonoπay₆rGxoSZUG2020SGXZ]SGXX]ZdZ 1
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266 wowTsuχγ₅γtyGS₆nsγnαG{rop₆rtγ₆sGofGxuπtγTway₆r₆₅Grrapβ₆n₆GrrownG₂yGnβ₆χγ₃aπG–aporGo₆posγtγonUG
2020SGZWSG 3

265 rasGnanos₆nsorsUG2020SGZabTZc[

264 pπ₆₃trγ₃aπGprop₆rtγ₆sGan₅Gappπγ₃atγonsUG2020SGXb[TZ]d 1

263 ppγtaxγaπGαrapβ₆n₆GαasGs₆nsorsGonGSγnGsu₂strat₆GwγtβGβγαβGs₆nsγtγvγtyUG2020SG]XSGW[ZXWX 13

262 ‘β₆Gγnfπu₆n₃₆GofGSGva₃an₃yGonGtβ₆Ga₅sorptγonGofGtoxγ₃GαasGχoπ₆₃uπ₆sGonGSnSGχonoπay₆reGlGoq‘G
stu₅yUG2020SGXZWSGXX]W_] 7

261 S₆nsγnαGm₆βavγorGofGs₆xaαonaπTlπuχγnuχGyγtrγ₅₆GtoG{βosα₆n₆Gxoπ₆₃uπ₆Gmas₆₅GonG–anG₅₆rG
—aaπsâ��o₆nsγtyGqun₃tγonaπG‘β₆oryGan₅Gxoπ₆₃uπarGoynaχγ₃GSγχuπatγonUG2020SGd]SG_cXT_cd 3

260 rasGS₆nsγnαG{₆rforχan₃₆GofG{rγstγn₆Gan₅Gxonova₃antGnamyGxonoπay₆rsGpvaπuat₆₅G₂yGo₆nsγtyG
qun₃tγonaπG‘β₆oryGan₅Gtβ₆Gyon₆quγπγ₂rγuχGrr₆₆nâ��sGqun₃tγonGqorχaπγsχUG2020SGXZ]SG_c_[T_caW 10

259 †₆v₆rsγ₂π₆GαasG₃aptur₆GusγnαGaGf₆rro₆π₆₃trγ₃Gswγt₃βGan₅GZoGχoπ₆₃uπ₆Gχuπtγf₆rroγ₃sGonGtβ₆GtnZS₆[G
χonoπay₆rUG2020SGcSGb[[XTb[[c 29

258 lnaπytγ₃aπGlpproa₃βGtoGStu₅yGS₆nsγnαG{rop₆rtγ₆sGofGrrapβ₆n₆Gmas₆₅GrasGS₆nsorUG2020SGZWSG 8

257 qγrstT{rγn₃γpπ₆sGStu₅yGforGrasGS₆nsγnαGofGo₆f₆₃tγv₆GSnS₆ZGxonoπay₆rsUG2020SGXWSGXaZ[ 6

256 lGo₆₆pGmπu₆GmSyToop₆₅Gs₆pta₃₆n₆Gpχγtt₆rG‘βatGSβowsGmotβG‘β₆rχaππyGl₃tγvat₆₅Go₆πay₆₅G
qπuor₆s₃₆n₃₆Gan₅Go₆πay₆₅Gqπuor₆s₃₆n₃₆G₂yG‘rγpπ₆tT‘rγpπ₆tGlnnγβγπatγonUG2020SGX]ZSGa_ccTa_dd 71

255
tnt₆ra₃tγonGγnv₆stγαatγonGofGsγnαπ₆Gan₅Gχuπtγpπ₆G₃ar₂onGχonoxγ₅₆Gχoπ₆₃uπ₆sGwγtβGq₆TSG†uTSGan₅G
zsT₅op₆₅Gsγnαπ₆Twaππ₆₅G₃ar₂onGnanotu₂₆sG₂yGoq‘Gstu₅yeGappπγ₃atγonsGtoGαasGa₅sorptγonGan₅G
₅₆t₆₃tγonGnanoχat₆rγaπsUG2020SGZaSGXca

2

254 {roχotγnαGs₆nsγtγvγtyGan₅Gs₆π₆₃tγvγtyGofGyzZGαasGs₆nsorG₂as₆₅GonGχ₆taπGO{tSG†₆SG‘aPT₅op₆₅G
χonoπay₆rG—S₆ZeGlGoq‘Gstu₅yUG2020SGb__SGX[bb[b 6

253 Stru₃turaπSGχorpβoπoαγ₃aπGan₅Gt₆χp₆ratur₆T₅₆p₆n₅₆ntG₆π₆₃trγ₃aπGprop₆rtγ₆sGofGmyVyγzG
nano₃oχposγt₆sUG2020SG[XSGX[X_cTX[Xaa 5

252 l₅sorptγonG₂₆βavγorGofG†βT₅op₆₅GxoSZGχonoπay₆rGtowar₅sGSzZSGSzqZSGSzZqZG₂as₆₅GonGoq‘Gstu₅yUG
2020SGXZZSGXX]ZZ] 17

251 mπa₃θGars₆n₆n₆GasGaGproχγsγnαGanγsotropγ₃Gs₆nsorGwγtβGβγαβGs₆nsγtγvγtyGan₅Gs₆π₆₃tγvγtyeGγnsγαβtsGfroχG
aGfγrstTprγn₃γpπ₆sGγnv₆stγαatγonUG2020SGcSG]Wb[T]WcW 9

250 p₅γtorsâ��Gnβoγ₃₆â��nrγtγ₃aπG†₆vγ₆wâ��lGnrγtγ₃aπG†₆vγ₆wGofGSoπγ₅GStat₆GrasGS₆nsorsUG2020SGXabSGW[b_bW 63

249 l₅sorptγonGofGSzZGan₅GyzZGχoπ₆₃uπ₆GonGγntrγnsγ₃Gan₅G{₅T₅op₆₅GsfS₆ZGχonoπay₆reGlGfγrstTprγn₃γpπ₆sG
stu₅yUG2020SG_X[SGX]_ca[ 128
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248 lnaπysγsGofGurγ₃Ga₃γ₅Ga₅sorptγonGonGarχ₃βaγrGsγπγ₃₆n₆Gnanorγ₂₂onseGaGoq‘Gstu₅yUG2020SGZaSGa[ 2

247 l₅sorptγonGofGsχaππGαasGχoπ₆₃uπ₆sGonGstraγn₆₅Gχonoπay₆rG—S₆ZG₅op₆₅GwγtβG{₅SGlαSGluSGan₅G{teGlG
₃oχputatγonaπGγnv₆stγαatγonUG2020SG_X]SGX]_dXX 42

246 yanos₆nsorsGforGαasGs₆nsγnαGappπγ₃atγonsUG2020SGXWbTX[W 4

245 pffγ₃γ₆ntGβy₅roα₆nGpro₅u₃tγonGfroχG₆tβanoπGst₆aχGr₆forχγnαGov₆rGπay₆rT₃ontroππ₆₅G
αrapβ₆n₆T₆n₃apsuπat₆₅GyγG₃ataπystsUG2020SGZ_ZSGXXddWb 17

244 o₆nsγtyGfun₃tγonaπG₃aπ₃uπatγonsGofGorαanγ₃GpoππutantsGa₅sor₂₆₅GonGsγttorfNsGvγoπ₆tGpβospβor₆n₆UG
2020SGXZWSGXX[da[ 4

243 l₅sorptγonGofGnZsZSGns]Gan₅GnzGonGxnT₅op₆₅Gαrapβ₆n₆eGltoχγ₃SG₆π₆₃tronγ₃SGan₅GαasTs₆nsγnαG
prop₆rtγ₆sUG2020SGXXdSGXX[d_d 48

242 {πasχonγ₃GrasGS₆nsγnαGwγtβGrrapβ₆n₆Gyanorγ₂₂onsUG2020SGX[SG 17

241 Sup₆rγorGs₆nsγtγvγtyGofGχ₆taπGfun₃tγonaπγz₆₅G₂oronG₃ar₂γ₅₆GOmn[PGχonoπay₆rGtowar₅sG₃ar₂ona₃₆ousG
poππutantsUG2020SG_XZSGX]_a[b 9

240 qγrstT{rγn₃γpπ₆sGtnsγαβtGγntoGaG†uToop₆₅GSnSGxonoπay₆rGasGaG{roχγsγnαGmγos₆nsorGforGpxβaπ₆GrasG
lnaπysγsUG2020SG_SGcdXdTcdZa 23

239 rrapβ₆n₆G₂as₆₅GpπasχaTwav₆G₅₆vγ₃₆sGforGt₆raβ₆rtzGappπγ₃atγonsUG2020SGXXaSGX]W_WX 21

238 raGan₅Gr₆T₅op₆₅Gαrapβ₆n₆Gstru₃tur₆seGlGoq‘Gstu₅yGofGs₆nsorGappπγ₃atγonsGforGχ₆tβanoπUG2020SG
XXcWSGXXZcZc 22

237 rr₆₆nGSyntβ₆sγsGofG[oGnβ₆χγ₃aππyGqun₃tγonaπγz₆₅Grrapβ₆n₆Gsy₅roα₆πGforGsγαβT{₆rforχan₃₆GysGan₅G
yzGo₆t₆₃tγonGatG†ooχG‘₆χp₆ratur₆UG2020SGXZSGZWaZ[TZWa[Z 38

236 ‘β₆or₆tγ₃aπGstu₅yGofGyzZGa₅sorptγonGonGSγny‘Gan₅G{T₅op₆₅GSγny‘UG2021SGXZbSGXX]_Xd 1

235 n₆ntγχ₆t₆rTS₃aπ₆Gr₆Tlssγst₆₅GrrownGrrapβ₆n₆Goγr₆₃tπyGonGSγzZVSγGforGyzZGrasGS₆nsorsUG2021SGZXSG_Xa]T_XbZ 1

234 rrapβ₆n₆Tπγθ₆GmnayGnanosβ₆₆tsGar₆Gpot₆ntγaπG₃an₅γ₅at₆sGforG₅₆t₆₃tγonGofGvoπatγπ₆Gorαanγ₃G
₃oχpoun₅sGO–znsPGγnGβuχanG₂r₆atβeGlGoq‘Gstu₅yUG2021SG_[aSGX]bb_a 24

233 {tT₅op₆₅Garχ₃βaγrGαrapβ₆n₆Gnanorγ₂₂onGasGaGproχγsγnαGαasGs₆nsorGforGnzGan₅GnzZeGoq‘Gstu₅yUG
2021SGXZ_SGXX]]Xc 28

232 {₅T₅op₆₅Gn[yGχonoπay₆reGlGproχγsγnαGπowTt₆χp₆ratur₆Gan₅GβγαβTa₃tγvγtyGsγnαπ₆TatoχG₃ataπystGforG
nzGoxγ₅atγonUG2021SG_[bSGX]bccX 22

231 †₆₅u₃₆₅Gαrapβ₆n₆Goxγ₅₆G₂as₆₅Gβy₂rγ₅Gfun₃tγonaπγz₆₅GfγπχsGforGβy₅roα₆nG₅₆t₆₃tγoneG‘β₆or₆tγ₃aπGan₅G
₆xp₆rγχ₆ntaπGstu₅γ₆sUG2021SGZSGXWWWbZ 15
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230 †₆π₆van₃₆GofGχ₆taπGOnaGv₆rsusGxnPG₆χ₂₆₅₅₆₅GnZyGforG₆n₆rαyTstoraα₆Gappπγ₃atγonseGltoχγ₃Ts₃aπ₆G
stu₅yUG2021SG]aSGZ]]_TZ]a[ 2

229 l₅sorptγonGofGnasaGan₅GnbscGontoGprγstγn₆Gan₅Gχ₆taπGO{₅SG{tPTχ₆₅γat₆₅GZnzGχonoπay₆rseG
pπ₆₃tronγ₃Gan₅GαasGs₆nsγnαGprop₆rtγ₆sUG2021SG_]ZSGX]cbab 6

228 sγαβπyGanγsotropγ₃GαasGs₆nsγnαGofGatoχTtβγnG₂oropβ₆n₆eGaGfγrstTprγn₃γpπ₆sGstu₅yUG2021SGdSGXWadTXWba 12

227 S₆nsγnαGlppπγ₃atγonsGofGltoχγ₃aππyG‘βγnGrroupGt–Gnar₂onGSγ₂πγnαsG ₆n₆seG{roαr₆ssSGnβaππ₆nα₆sSGan₅G
{rosp₆₃tsUG2021SG[XSGZWW_d_b 21

226 qγrstGprγn₃γpπ₆Gstu₅yGonGαasGs₆nsγnαGχ₆₃βanγsχGofG₂πa₃θTls{Gχonoπay₆rUG2021SGWTW

225 lGr₆vγ₆wGonGtwoT₅γχ₆nsγonaπGχat₆rγaπsGforG₃β₆χγr₆sγstγv₆TGan₅Gqp‘Ttyp₆GαasGs₆nsorsUG2021SGZ[SGX_]ZWTX_][d 10

224 ‘unγnαGtβ₆G₆π₆₃tronγ₃Gan₅Goptγ₃aπGprop₆rtγ₆sGofGsγπγ₃onTα₆rχanγuχGnanosβ₆₆tGtβrouαβG₅opγnαGwγtβG
₂oronGan₅GpβospβoruseGaGfγrstGprγn₃γpπ₆Gstu₅yUG2021SG[ZSGXX[[TXX]W

223 rasGs₆nsγnαGp₆rforχan₃₆GofGZoGnanoχat₆rγaπsVχ₆taπGoxγ₅₆Gnano₃oχposγt₆seGaGr₆vγ₆wUG 19

222 o₆nsγtyGqun₃tγonaπG‘β₆oryGan₅G–oπtaχχ₆trγ₃GStu₅yGofGyγ₃πosaχγ₅₆Gl₅sorptγonGm₆βavγorGznGnar₂onG
yanotu₂₆sUG2021SG_WSGXZaWTXZaa 3

221 nar₂onT₅γoxγ₅₆GαasGs₆nsorGusγnαG₃oT₅op₆₅Gαrapβ₆n₆Gnanorγ₂₂oneGlGfγrstGprγn₃γpπ₆Goq‘Gstu₅yUG2021SG
]_SG_WZ[T_WZc 0

220 rrapβ₆n₆Tqγ₂₆rGmγo₃β₆χγ₃aπGS₆nsorseG{rγn₃γpπ₆sSGtχpπ₆χ₆ntatγonsSGan₅Gl₅van₃₆sUG2021SGXXSGXZ[TX[d 3

219 sγαβTp₆rforχan₃₆G₆π₆₃trγ₃aππyGtrans₅u₃₆₅Gβazar₅ousGαasGs₆nsorsG₂as₆₅GonGπowT₅γχ₆nsγonaπG
nanoχat₆rγaπsUG 3

218 Strat₆αyGan₅Gqutur₆G{rosp₆₃tsGtoGo₆v₆πopG†ooχT‘₆χp₆ratur₆T†₆₃ov₆ra₂π₆GyzGrasGS₆nsorGmas₆₅G
onG‘woToγχ₆nsγonaπGxoπy₂₅₆nuχGoγsuπfγ₅₆UG2021SGX[SG[c 39

217 qπuorγnat₆₅GporousGsγπγ₃onGasGs₆nsorGχat₆rγaπGforG₆nvγronχ₆ntaππyGtoxγ₃Gαas₆seGaGfγrstTprγn₃γpπ₆sG
stu₅yUG2021SGZSGXWbZTXWcZ

216 l₅sorptγonGofGszzzUGra₅γ₃aπGonGprγstγn₆Gan₅G₅op₆₅Gαrapβ₆n₆â��aGfγrstTprγn₃γpπ₆sGstu₅yUG2021SG[ZSGXXbXTXXbd

215 rrapβ₆n₆T₂as₆₅GαasGs₆nsorsSGworθγnαGprγn₃γpπ₆sGan₅Gs₆nsγnαGparaχ₆t₆rsUG2021SG]_dT]ca 0

214 rasTs₆nsγnαGp₆rforχan₃₆GofGmn[Gnanotu₂₆sGforG₅₆t₆₃tγnαGpoγsonousG₃yanoα₆nGαaseGaGp₆rγo₅γ₃Goq‘G
approa₃βUG2021SG]_SGXX_b]TXX_c] 4

213 †₆₃₆ntGl₅van₃₆sGγnGlχχonγaGrasGS₆nsorsGmas₆₅GonGnar₂onGyanoχat₆rγaπsUG2021SGXZSG 17

(2021-2021)

35



212 Stru₃turaπSGpπ₆₃tronγ₃Gan₅Gzptγ₃aπGprop₆rtγ₆sGofGO{[s‘PnGγnG₃ont₆xtGofGzrαanγ₃GSoπarGn₆ππseGoq‘G
mas₆₅Glpproa₃βUG2021SG 0

211 pnβan₃₆₅GS₆nsγtγvγtyGofGnzGonG‘woToγχ₆nsγonaπSGStraγn₆₅SGan₅Go₆f₆₃tγv₆GraS₆UG2021SGZaSG 0

210 S₆nsγnαG₂₆βavγorsGofGtransγtγonGχ₆taπG₅₆₃orat₆₅GtnyGχonoπay₆rGuponGOβ₂oxG{Sz}_{Z}PGan₅GyzG
χoπ₆₃uπ₆seGaGfγrstTprγn₃γpπ₆sGstu₅yUG2021SGd]SGX

209 sγαβπyGqastG†₆spons₆GofG{₅V‘azVSγnGan₅G{₅V‘azVSγGS₃βottθyGoγo₅₆Tmas₆₅Gsy₅roα₆nGS₆nsorsUG2021SG
ZXSG 1

208 lG†₆vγ₆wGonGqun₃tγonaπγz₆₅Grrapβ₆n₆GS₆nsorsGforGo₆t₆₃tγonGofGlχχonγaUG2021SGZXSG 14

207 znGtβ₆G₆π₆₃tronγ₃Gprop₆rtγ₆sGofG₅₆f₆₃tγv₆Gαrapβ₆n₆G₂uff₆rGπay₆rGonGasâ��SγnOWWWXPUG2021SGZaSG₆WW_[c 1

206 qγrstT{rγn₃γpπ₆sGnaπ₃uπatγonsGofGSγmγGyanosβ₆₆tsGasGS₆nsorsGforGzxyα₆nTnontaγnγnαGras₆sUG2021SG]SGZ]]WTZ]_X 7

205 novaπ₆ntGfun₃tγonaπγzatγonGγnGαrapβ₆n₆Gnanorγ₂₂oneG‘β₆or₆tγ₃aπGχo₅₆πγnαGan₅Gs₆nsγtγvγtyGanaπysγsUG
2021SGXZdSGXX][WX 2

204 †₆₃₆ntGo₆v₆πopχ₆ntsGγnGrrapβ₆n₆Tmas₆₅G‘oxγ₃GrasGS₆nsorseGlG‘β₆or₆tγ₃aπGzv₆rvγ₆wUG2021SGZXSG 23

203 S₆nsγnαGan₅Gs₆nsγtγvγtyeGnoχputatγonaπG₃β₆χγstryGofGαrapβ₆n₆T₂as₆₅Gs₆nsorsUG2021SGXXSG₆X_Za 4

202 St₆r₆o₅ynaχγ₃Gpff₆₃tsGofGnzGxoπ₆₃uπ₆sGS₃att₆r₆₅GfroχGaGrrapβγt₆GSurfa₃₆UG2021SGXZ_SGdWb]TdWc] 0

201 pff₆₃tGofGtransγtγonGχ₆taπGOnuGan₅G{tPG₅opγnαVG₃oT₅opγnαGonGβy₅roα₆nGαasGs₆nsγnαG₃apa₂γπγtyGofG
αrapβ₆n₆eGlGoq‘Gstu₅yUG2021SG]aSGXaXccTXaZWX 11

200 lGoq‘Gstu₅yGofGyzZGan₅GSzZGαasTs₆nsγnαGprop₆rtγ₆sGofGtn GO GhGnπSGmrGan₅GtPGχonoπay₆rsUG2021SG_aSGXXcZcTXXc[b2

199 tχpa₃tGofGyZzGrasGl₅sorptγonG’ponGpπ₆₃tronγ₃G{rop₆rtγ₆sGofGZoGxoS₆ZGxonoπay₆reGlGoq‘G
lpproa₃βUG2021SGZXSGdb_aTdbaZ 6

198 SzqZGs₆nsγnαG₂yG†βT₅op₆₅G{tSZGχonoπay₆rGforG₆arπyG₅γaαnosγsGofGpartγaπG₅γs₃βarα₆GγnGtβ₆GSqaG
γnsuπatγonG₅₆vγ₃₆UG₆XdXdbb] 60

197 was₆rTassγst₆₅G₅opγnαGofGαrapβ₆n₆GforGtranspar₆ntG₃on₅u₃tγnαG₆π₆₃tro₅₆sUG2021SGZa[SGXZ][]c 1

196 tχprovγnαGlχχonγaGo₆t₆₃tγnαG{₆rforχan₃₆GofG{oπyanγπγn₆Go₆₃orat₆₅GrrzGnoχposγt₆Gx₆χ₂ran₆G
wγtβGrzGoopγnαUG2021SGX]SG 2

195 nβ₆χγ₃aπGs₆nsγnαGwγtβGαrapβ₆n₆eGlGquantuχGfγ₆π₅Gtβ₆oryGp₆rsp₆₃tγv₆UG2021SGXW[SG
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194 lG₃rγtγ₃aπGr₆vγ₆wGonGχuπtγfun₃tγonaπGsχartGχat₆rγaπsGâ��nanoαrapβ₆n₆â��G₆χ₆rαγnαGav₆nu₆eG
nanoTγχaαγnαGan₅G₂γos₆nsorGappπγ₃atγonsUGXTXb 17

193 l₅sorptγonGprop₆rtγ₆sGofGtn{[Gχonoπay₆rGtowar₅GSqaG₅₆₃oχpos₆₅Gαas₆seGlGoq‘Gstu₅yUG2021SGX[WSGXX]acd 8

192 rrowtβGofGo₆f₆₃tTtn₅u₃₆₅Gnar₂onGyanotu₂₆sGforGwowT‘₆χp₆ratur₆GqruγtGxonγtorγnαGS₆nsorUG2021SG
dSGX[X 5

191 S₃G₅op₆₅Gars₆n₆n₆GasGa₅sor₂₆ntGforGtβ₆G₅₆t₆₃tγonGan₅Gr₆χovaπGofGSqaG₅₆₃oχposγtγonGαas₆seGlGoq‘G
stu₅yUG2021SG__ZSGX]d]]d 2

190 qγrstT{rγn₃γpπ₆sGStu₅yGofGluToop₆₅GtnyGxonoπay₆rGasGl₅sor₂₆ntGan₅GrasGS₆nsγnαGxat₆rγaπGforGSqG
o₆₃oχpos₆₅GSp₆₃γ₆sUG2021SGXXSG 3

189 Snnχonoπay₆rGwγtβGtransγtγonGχ₆taπGa₅atoχGforGαasGs₆nsγnαeGaG₅₆nsγtyGfun₃tγonaπGtβ₆oryGstu₅γ₆sUG
NanotechnologySG2021SG[ZSG 3.4 3

188 ‘woToγχ₆nsγonaπGraππγuχGzxγ₅₆Gxonoπay₆rGforGrasTS₆nsγnαGlppπγ₃atγonUG2021SGXZSG_cX[T_cZW 8

187 l₅sorptγonGofGnγtroα₆nT₂as₆₅Gαas₆sGonG₅γff₆r₆ntGπay₆rsGofG₂πu₆Gpβospβor₆n₆Goxγ₅₆sUG2021SG_aSGX_cZ]TX_c][ 1

186 Su₂stγtut₆₅GZoGuanusG—SS₆Gχonoπay₆rsGasG₆ffγ₃γ₆ntGnanos₆nsorGtowar₅Gtoxγ₃Gαas₆sUG2021SGX[WSGWX]_WX 4

185 qγrstTprγn₃γpπ₆sGtnsγαβtsGγntoGnuTo₆₃orat₆₅GrayGxonoπay₆rsGforGS₆nsγnαGnzGan₅GsnszGγnGoryT‘yp₆G
‘ransforχ₆rsUG2021SGaSGXdXZbTXdX[[ 3

184 tnfπu₆n₃₆GofGxaαn₆tγ₃Gxoχ₆ntGonGSγnαπ₆GltoχGnataπytγ₃Gl₃tγvatγonGpn₆rαyGmarrγ₆rsUGX 0

183 moronTGan₅GpβospβorousT₅op₆₅Gαrapβ₆n₆Gnanosβ₆₆tsGan₅GquantuχG₅otsGasGs₆nsorsGan₅G₃ataπystsGγnG
₆nvγronχ₆ntaπGappπγ₃atγonseGaGr₆vγ₆wUG2021SGXdSG][b_ 6

182 pnβan₃₆₅GSzxGs₆nsγnαGp₆rforχan₃₆GofGmn[Gnanosβ₆₆tsGfun₃tγonaπγz₆₅GwγtβGyaGatoχseGlG
fγrstTprγn₃γpπ₆sGstu₅yUG2021SGX[ZSGXX]baZ 1

181 ‘β₆G₆ff₆₃tGofGnπTGan₅GyT₅op₆₅GxoSZGan₅G—SZG₃oat₆₅GonG₆pγtaxγaπGαrapβ₆n₆GγnGαasTs₆nsγnαG
appπγ₃atγonsUG2021SGZ_SGXWXZWW 4

180 l₅sorptγonGofG₅γssoπv₆₅GαasGχoπ₆₃uπ₆sGγnGtβ₆Gtransforχ₆rGoγπGonGsγπv₆rTχo₅γfγ₆₅GOWWZPGpπan₆sGofG
χoπy₂₅₆nuχG₅γs₆π₆nγ₅₆Gχonoπay₆reGaGoq‘Gstu₅yUG2021SG[[SG 1

179 ‘β₆or₆tγ₃aπGstu₅yGofG₅γssoπv₆₅GαasGχoπ₆₃uπ₆sGγnGtransforχ₆rGoγπGa₅sor₂₆₅GonGγntrγnsγ₃Gan₅GnrT₅op₆₅G
tn{[Gχonoπay₆rUG2021SG_aXSGX]dcXa 5

178 yγtroα₆nTnontaγnγnαGrasGS₆nsγnαG{rop₆rtγ₆sGofGZToG‘γyGan₅GttsGo₆rγvatγv₆Gyanosβ₆₆tseGpπ₆₃tronγ₃G
Stru₃tur₆sGtnsγαβtUG2021SGXXSG 0

177 {₅Gan₅G{tG₅₆₃orat₆₅Gr₆S₆Gχonoπay₆rsGasGproχγsγnαGχat₆rγaπsGforGSzqZGan₅GSzZqZGs₆nsγnαUG2021SG
_aWSGX_WWZc 8
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176 sγαβGuptaθ₆Gan₅GfγxatγonGa₂γπγtyGofGmnGχonoπay₆rGforGnzGan₅GyzGtoxγ₃Gαas₆seGaG₃oχputatγonaπG
anaπysγsUG2021SG_aSGXc_aa

175 pπ₆₃tronTtransportGan₅GαasGs₆nsγnαGγnGarχ₃βaγrGαrapβ₆n₆Gnanorγ₂₂onsG₂yG₅₆nsγtyGfun₃tγonaπG
χ₆tβo₅UG2021SGX[ZSGXW_ccX

174 xonoπay₆rG{t‘₆ZeGlGproχγsγnαG₃an₅γ₅at₆GforGyzZGs₆nsorGwγtβGuπtraβγαβGs₆nsγtγvγtyGan₅Gs₆π₆₃tγvγtyUG
2021SGX[]SGXX]dZ_ 2

173 o₆f₆₃tT₆nαγn₆₆r₆₅GtwoT₅γχ₆nsγonaπGπay₆r₆₅GαaππγuχGsuπpβγ₅₆Gχoπ₆₃uπarGαasGs₆nsorsGwγtβGuπtraβγαβG
s₆π₆₃tγvγtyGan₅Gs₆nsγtγvγtyUG2021SG_aZSGX_WXcc 3

172 tn₅u₃₆₅Gχaαn₆tγzatγonGγnGarχ₃βaγrGan₅GZγαTzaαGny‘sGonGa₅sor₂γnαGtransγtγonGχ₆taπsUG2021SG_[cSGXacZcb

171 S₆nsγnαGa₂γπγtyGofGZoGlπZnGχonoπay₆rGtowar₅Gtoxγ₃Gpnγ₃toα₆nGβy₅rγ₅₆seGlGfγrstTprγn₃γpπ₆sG
p₆rsp₆₃tγv₆UG2021SG[[XSGXX[WWW 1

170 ZoG˛†Tt₆ππur₆n₆eGtn₃r₆as₆Gs₆nsγtγvγtyGtowar₅Gtoxγ₃G₃yanγ₅₆Gχoπ₆₃uπ₆sUG2021SGXd]SGXXWaXd 1

169 Stu₅yGofGl₅sorptγonGofGsZSGnzGan₅GyzGrasGxoπ₆₃uπ₆sGonGxoπy₂₅₆nuχGSuπfγ₅₆Gan₅G‘unαst₆nGSuπfγ₅₆G
xonoπay₆rsGfroχGqγrstT{rγn₃γpπ₆sGnaπ₃uπatγonsUG2021SGbX]SGXZXdXW 0

168 oylGnu₃π₆o₂as₆Gγnt₆ra₃tγonG₅rγv₆nG₆π₆₃tronγ₃Gan₅Goptγ₃aπGfγnα₆rprγntsGγnGαaππγuχGs₆π₆nγ₅₆G
χonoπay₆rGforGoylGs₆qu₆n₃γnαG₅₆vγ₃₆sUG2022SG_bXSGX_X[cW 1

167 qγrstTprγn₃γpπ₆sGstu₅yGofGprγstγn₆Gan₅Gχ₆taπG₅₆₃orat₆₅G₂πu₆Gpβospβor₆n₆GforGs₆nsγnαGtoxγ₃GsZSSGSzZG
an₅GyzZGχoπ₆₃uπ₆sUG2021SGXZbSGX 0

166 l₅sorptγonGofGatχospβ₆rγ₃GαasGχoπ₆₃uπ₆sGOys[SGsZSSGnzSGsZSGns]SGyzSGyzZSGnasaGan₅Gn[sazPGonG
twoT₅γχ₆nsγonaπGpoπyγχγ₅₆GwγtβGβy₅roα₆nG₂on₅γnαeGaGfγrstTprγn₃γpπ₆sGstu₅yUG2021SG]_SG_Z]WT_Z_X 5

165 pπ₆₃trγ₃aπG₅₆t₆₃tγonGofGpp₂Gr₆αγonGyzZGusγnαGxαTporpβyrγnTχo₅γfγ₆₅Gαrapβ₆n₆Gfγ₆π₅T₆ff₆₃tG
transγstorsUG 6

164 qγrstTprγn₃γpπ₆sGpr₆₅γ₃tγonGofGstraγnTγn₅u₃₆₅GαasTs₆nsγnαGtunγnαGγnGtγnGsuπfγ₅₆UG2021SGZ[SGXcbXZTXcbZ[ 1

163 ‘βr₆₆T₅γχ₆nsγonaπGαrapβ₆n₆Gan₅GγtsG₃oχposγt₆GforGαasGs₆nsorsUG2021SG]WSGX]d]TX_X] 9

162 rrapβ₆n₆GforGqutur₆GsγαβT{₆rforχan₃₆GrasGS₆nsγnαUG2017SG[]bT[a[ 1

161 xorpβγnαGrrapβ₆n₆Tmas₆₅GSyst₆χsGforGlppπγ₃atγonseG{₆rsp₆₃tγv₆sGfroχGSγχuπatγonsUG2017SGcbTXXX 4

160 qun₃tγonaπγzatγonGofGrrapβ₆n₆Gan₅GttsGo₆rγvatγv₆sGforGo₆v₆πopγnαGpffγ₃γ₆ntGSoπγ₅TStat₆GrasGS₆nsorseG
‘r₆n₅sGan₅Gnβaππ₆nα₆sUG2020SGZ]_TZc] 2

159 l₅sorptγonGSγt₆GofGrasGxoπ₆₃uπ₆sGonGo₆f₆₃tγv₆Glrχ₃βaγrGrrapβ₆n₆Gyanorγ₂₂onGqorχ₆₅G‘βrouαβG
tonGmoχ₂ar₅χ₆ntUG2018SG]bSGXZWcTXZXb 2
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158 pff₆₃tGofG₅opγnαGan₅Gva₃an₃yG₅₆f₆₃tsGonGtβ₆Ga₅sorptγonGofGnzGonGαrapβ₆n₆UG2020SGZ]dSGXZ[XX] 9

157 †₆₃₆ntGl₅van₃₆sGγnGrasGan₅Gsuχγ₅γtyGS₆nsorsGmas₆₅GonG[oGStru₃tur₆₅Gan₅G{orousGrrapβ₆n₆Gan₅GttsG
o₆rγvatγv₆sUG2020SGZSGX[cXTX]XX 19

156 lπToop₆₅GxoS₆Gxonoπay₆rGasGaG{roχγsγnαGmγos₆nsorGforGpxβaπ₆₅Gmr₆atβGlnaπysγseGlGoq‘GStu₅yUG2021
SGaSGdccTdd_ 12

155 qγrstTprγn₃γpπ₆sGγnv₆stγαatγonGofG₃ar₂onG₅γoxγ₅₆Ga₅sorptγonGonGxy]G₅op₆₅Gαrapβ₆n₆UG2020SGXWSGXZ_WX[ 2

154 ’πtrafastGβuχγ₅γtyGs₆nsorG₂as₆₅GonGπγquγ₅Gpβas₆G₆xfoπγat₆₅Gαrapβ₆n₆UGNanotechnologySG2021SG[ZSGWZ__W_3.4 2

153 StraγnT₆nαγn₆₆r₆₅G₂πa₃θGars₆n₆n₆GasGaGproχγsγnαGαasGs₆nsorGforG₅₆t₆₃tγnαGSzGaχonαGSqG
₅₆₃oχposγtγonsUGNanotechnologySG2021SG[ZSGWa__WX 3.4 4

152 rrapβ₆n₆Tmas₆₅GrasGS₆nsorG‘β₆or₆tγ₃aπGqraχ₆worθUG2017SGXXbTX]d 1

151 rrapβ₆n₆T₂as₆₅Gnβ₆χγr₆sγstγv₆GrasGS₆nsorsUG2021SG

150 l₅sorptγonGan₅GαasTs₆nsγnαGprop₆rtγ₆sGofG{₅nTrayy‘sGtoGnZsZGan₅GsZGαas₆sUG2021SGX[aSGXX_WW] 1

149 qγrstTprγn₃γpπ₆sGγnv₆stγαatγonGuponGsZGan₅GnZsZGa₅sorptγonsGonGtβ₆GlαT₅₆₃orat₆₅GtnyGχonoπay₆rG
forGαasGs₆nsorG₅₆v₆πopχ₆ntUG2021SGXZWaSGXX[]bd 1

148 tn{Gxonoπay₆rGasGaG{roχγsγnαGZoGS₆nsγnαGxat₆rγaπGγnGSqGtnsuπatγonGo₆vγ₃₆sUG2021SGaSGZdb_ZTZdb_c 0

147 sγαβT₆n₆rαyG{rotonGtrra₅γat₆₅Gq₆wGway₆rGrrapβ₆n₆Go₆vγ₃₆sUG2011SG]dSGZdbT[WW 1

146 {πasχaTpnβan₃₆₅Gnβ₆χγ₃aπG–aporGo₆posγtγonGofGrrapβ₆n₆Gyanostru₃tur₆sUG2012SG

145 Surfa₃₆Gqun₃tγonaπγzγnαGofGnar₂onTmas₆₅GrasTS₆nsγnαGxat₆rγaπsUG2014SG[_dT[bZ

144 pff₆₃tGofGr₆₅u₃tγonGt₆χp₆ratur₆GonGstru₃tur₆Gan₅Gβy₅roα₆nGs₆nsγtγvγtyGofGαrapβ₆n₆Goxγ₅₆sGatGrooχG
t₆χp₆ratur₆UG2017SGaaSGWcWbWX 2

143 o₆v₆πopχ₆ntGofGrasGS₆nsorGxo₅₆πGforGo₆t₆₃tγonGofGyzZGxoπ₆₃uπ₆sGl₅sor₂₆₅GonGo₆f₆₃tTqr₆₆Gan₅G
o₆f₆₃tγv₆Grrapβ₆n₆UG2017SGZWcTZZ[

142 SγχuπatγonGofGl₅sorptγonGofGrasGxoπ₆₃uπ₆sGonGnar₂onGyanos₆nsorsUG2019SGccXTccb

141 †₆₅u₃₆₅Grrapβ₆n₆Gzxγ₅₆GOrrzPTmas₆₅Gyanoβy₂rγ₅sGasGrasGS₆nsorseGStat₆GofGtβ₆GlrtUG2020SGXcdTZXb 1
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140 SγχuπatγonGan₅Gfa₂rγ₃atγonGofGanGaχχonγaGαasGs₆nsorG₂as₆₅GonG{poz‘e{SSUG2021SGaβ₆a₅TofTprγntSG 0

139 rrapβ₆n₆T₂as₆₅G†ooχG‘₆χp₆ratur₆GrasGS₆nsγnαGxat₆rγaπsUG2020SGXSGdcTXX] 2

138 rrapβ₆n₆UG2020SGXXbXTXXdc 0

137 vβaGn˜�nαGsuG₅unαG˜�onαGvatGnoγGtronαGquanGtra₃GsγnβGβo₃Gtrˆ“nGsˆ·nαGsauUG2020SG_aOlqua₃uπtur₆PSGX]d 0

136 noχputatγonaπGstu₅γ₆sGofGa₅sorptγonGofG₅γnγtroα₆nGov₆rGtβ₆GαroupGcGχ₆taπT₂orazγn₆G₃oχpπ₆x₆sUG
2022SGbaSGX_[d

135 S₃aπa₂πyGyanoχanufa₃tur₆₅Gltoχγ₃aππyG‘βγnGxat₆rγaπsTmas₆₅G—₆ara₂π₆Gs₆aπtβGS₆nsorsUGZXWWXZW 3

134 l₅sorptγonGofGa₃₆tγ₃Ga₃γ₅Gan₅G₂₆nzoγ₃Ga₃γ₅GonGprγstγn₆Gan₅G₅₆f₆₃tG₃ontaγnγnαGαrapβ₆n₆eGlGoq‘Gstu₅yUG
2021SGXZWbSGXX[_W]

133 S₆nsγnαGprop₆rtγ₆sGofGyzZGαasGs₆nsorG₂as₆₅GonGnonχ₆taπG₅op₆₅G˛–Tls{Gχonoπay₆reGlGfγrstTprγn₃γpπ₆sG
stu₅yUG2021SGXWa[Xd 2

132 o₆nsγtyGqun₃tγonaπG‘β₆oryGtnv₆stγαatγonGofGrrapβ₆n₆Gqun₃tγonaπγzatγonGwγtβGl₃tγvat₆₅Gnar₂₆n₆sG
an₅GttsGlppπγ₃atγonGγnGtβ₆GS₆nsγnαGofGs₆avyGx₆taππγ₃GnatγonsUG 2

131 tnorαanγ₃GαasGs₆nsγnαGp₆rforχan₃₆GofGˇ�[T₂oropβ₆n₆Gan₅Gtβ₆GvanG₅₆rG—aaπsGβ₆t₆rostru₃tur₆UG2021SG
_cXSGX_XdWa 1

130 xaαn₆tγ₃GtransγtγonsGγnGnzGa₅sorptγonGonGαrapβ₆n₆T₂as₆₅Gsurfa₃₆sUG2021SG]Z_SGXZbcc[ 0

129 tnfπu₆n₃₆GofG₅opγnαGwγtβGs₆π₆₃t₆₅Gorαanγ₃Gχoπ₆₃uπ₆sGonGtβ₆Gχaαn₆tγ₃Gan₅G₆π₆₃tronγ₃Gprop₆rtγ₆sGofG
₂ar₆SGsurfa₃₆Gt₆rχγnat₆₅Gan₅G₅₆f₆₃tGpatt₆rn₆₅G‘γnGx ₆n₆Gχonoπay₆rsUUG2022SG 1

128 yano₃oχposγt₆GofGαrapβ₆n₆Gan₅G—z[Gnanowγr₆sGforG₃ar₂onGχonoxγ₅₆Gs₆nsorsUG2021SGbSGZZ_TZ[a 0

127 qγrstT{rγn₃γpπ₆sGStu₅yGonGx₆taπTxo₅γfγ₆₅GyZ{aGyanos₃aπ₆Gway₆rsGforGl₅sorptγonG{₆rforχan₃₆Gan₅G
S₆nsγnαGnapa₂γπγtyUG 1

126 qγrstTprγn₃γpπ₆sGs₃r₆₆nγnαGuponG{₅T₅op₆₅GsfS₆ZGχonoπay₆rGasGanGoutstan₅γnαGαasGs₆nsorGforGorlGγnG
transforχ₆rsUG2022SGXZWcSGXX[__[ 0

125 l₅sorptγonGofGtoxγ₃Gαas₆sGonGχ₆taπG₅op₆₅Gn[yGχonoπay₆reGlGtβ₆or₆tγ₃aπGstu₅yUG2022SGXZWcSGXX[__d 1

124 qorχatγonGan₅Groπ₆GγnGαasGs₆nsγnαGprop₆rtγ₆sGofGspβ₆rγ₃aπGan₅GβoππowGsγπv₆rGnanopartγ₃π₆sG₅₆posγt₆₅G
onGtβ₆Gsurfa₃₆GofG₆π₆₃tro₃β₆χγ₃aππyG₆xfoπγat₆₅Gαrapβγt₆UG2022SG_cWSGX_Z[Xa 0

123 l₅sorptγonGan₅Gs₆nsγnαGp₆rforχan₃₆sGofGtransγtγonGχ₆taπGOlαSG{₅SG{tSG†βSGan₅G†uPGχo₅γfγ₆₅G—S₆ZG
χonoπay₆rGuponGSqaG₅₆₃oχposγtγonGαas₆sGOSzqZGan₅GSzZqZPUG2022SG_cXSGX_Z[a_ 10
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122 l₅sorptγonGofGtoxγ₃GsZSSGnzGan₅GyzGχoπ₆₃uπ₆sGonGprγstγn₆Gan₅GtransγtγonGχ₆taπG₅op₆₅G˛–Tls{G
χonoπay₆rG₂yGfγrstTprγn₃γpπ₆sG₃aπ₃uπatγonsUG2022SGX[cSGXX_XWd 0

121 l₅sorptγonGofGnar₂onGxonoxγ₅₆GonGxuπtγπay₆r₆₅Grrapβ₆n₆UG2020SG

120 lGnoχputatγonaπGStu₅yGonGS₆nsγnαG{rop₆rtγ₆sGofGzxyα₆nGonGo₆f₆₃t₆₅Grrapβ₆n₆Gyanorγ₂₂onUG2021SG

119 oq‘Gstu₅yGofGys[Ga₅sorptγonGonGZoGχonoπay₆rGx ₆n₆sGOxZnSGx´ h´ nrSGq₆PGvγaGoxyα₆nG
fun₃tγonaπγzatγoneGSuγta₂π₆Gχat₆rγaπsGforGαasGs₆nsorsUG2022SG[XSGXWW[Zd 3

118 lnγsotropγ₃Gpt₃βγnαGofGn–oGrrownGrrapβ₆n₆GforGlχχonγaGS₆nsγnαUG2022SGXTX 0

117 l₅sorptγonGofG₅γatoχγ₃GαasGχoπ₆₃uπ₆sGonGtransγtγonTχ₆taπT₅₆₃orat₆₅Gr₆nGχonoπay₆rsUGX 0

116 ‘woT₅γχ₆nsγonaπG₃βroχγuχGpβospβorusGχonoπay₆rG₂as₆₅GαasGs₆nsorsGtoG₅₆t₆₃tGyzxeGlG
fγrstTprγn₃γpπ₆sGstu₅yUG2022SG[ZSGXW_XWW 0

115 ‘β₆G₆ff₆₃tGofG₂otβG{tG₅₆₃oratγonGan₅Gtβ₆G₅₆f₆₃tsGonGtβ₆Ga₅sorptγonGofGαrapβ₆n₆GforGSzGZUG

114 ’πtras₆nsγtγv₆GyTnβann₆πGrrapβ₆n₆GrasGS₆nsorsG₂yGyon₅₆stru₃tγv₆Gxoπ₆₃uπarGoopγnαUUG2022SG 4

113 ‘β₆Ga₅sorptγonG₃βara₃t₆rγstγ₃sGofGnzSGyzGan₅GyzZGonGtwoG₅γχ₆nsγonaπGχ₆taππoporpβyrγnGporousG
nanosβ₆₆tseGlGfγrstTprγn₃γpπ₆sGstu₅yUG2022SG_cZSGX_Z]ad 3

112 rasGS₆nsγnαGan₅GnapturγnαGmas₆₅GonGtβ₆GnGbyGaGxonoπay₆rGwγtβGan₅G—γtβoutGx₆taπGo₆₃oratγoneGlG
qγrstT{rγn₃γpπ₆sGtnv₆stγαatγonUG

111 {roχotγnαGs₆nsγtγvγtyGan₅Gs₆π₆₃tγvγtyGofGyzZGαasGs₆nsorG₂as₆₅GonGO{SyPT₅op₆₅Gsγnαπ₆Tπay₆rG—S₆ZeGlG
fγrstGprγn₃γpπ₆sGstu₅yUG2022SG[]SGXW_Zda 1

110 ‘β₆or₆tγ₃aπGs₃r₆₆nγnαGγntoG†uT₅op₆₅GxoSZGχonoπay₆rGasGaGproχγsγnαGαasGs₆nsorGuponGSzZGan₅G
SzqZGγnGSqaGγnsuπatγonG₅₆vγ₃₆sUG 12

109 x₆taπG₅γχ₆rsG₆χ₂₆₅₅₆₅Gv₆rtγ₃aππyGγnG₅₆f₆₃tTαrapβ₆n₆GasGαasGs₆nsorseGaGfγrstTprγn₃γpπ₆sGstu₅yUUG2022SG 1

108 l₅sorptγonGm₆βavγorGofGpnvγronχ₆ntaπGrasGxoπ₆₃uπ₆sGonG{rγstγn₆Gan₅Go₆f₆₃tγv₆GxoSγyeG{ossγ₂π₆G
lppπγ₃atγonGasGsγαβπyGS₆nsγtγv₆Gan₅G†₆usa₂π₆GrasGS₆nsorsUUG2022SGbSGcbWaTcbXa 4

107 rrapβ₆n₆Gan₅GαTn[y]Tmas₆₅GrasGS₆nsorsUG2022SGZWZZSGXTZW 0

106 ’πtras₆nsγtγv₆Gmoronâ��yγtroα₆nTno₅op₆₅Gn–oGrrapβ₆n₆To₆rγv₆₅GyzZGrasGS₆nsorUG 2

105 l₅sorptγonGofGnar₂onGoγoxγ₅₆GrasG₂yGxo₅γfγ₆₅Grrapβ₆n₆eGlG‘β₆or₆tγ₃aπGStu₅yUG2022SGbSG 1

(2022-2022)

41



104 tnfπu₆n₃₆GofGo₆f₆₃tsGan₅Gs₆t₆roatoχsGonGtβ₆Gnβ₆χγ₃aπG{rop₆rtγ₆sGofGSupport₆₅Grrapβ₆n₆Gway₆rsUG
2022SGXZSG[db 1

103 l₂GγnγtγoGstu₅γ₆sGofGtβ₆G₆π₆₃tronγ₃Gstru₃tur₆Gγn₅u₃₆₅G₂yGtβ₆GnzGan₅GyZGa₅sorptγonsGonGαrapβ₆n₆Gan₅G
onGαrapβγt₆Gsπa₂UG2022SG

102 pff₆₃tGofG₃βanαγnαG₆π₆₃tronγ₃Gstat₆sGofGχoπ₆₃uπ₆sGonGfr₆qu₆n₃yG₅oχaγnGofGαrapβ₆n₆Gqp‘sUG2022SGX_SGW]_WWX 1

101 SpatγaππyG₃ontroππ₆₅Gαrapβ₆n₆TGxoS₆ZGπat₆raπGβ₆t₆rostru₃tur₆GforGs₆nsγnαGappπγ₃atγonseGtnsγαβtsG
froχGfγrstTprγn₃γpπ₆sG₃aπ₃uπatγonsUG2022SGXW_SG 1

100 StraγnGfa₃γπγtat₆₅GsχaππGαasGχoπ₆₃uπ₆sGs₆nsγnαGprop₆rtγ₆sGonGluG₅op₆₅GSnS₆ZGχonoπay₆rUG2022SG 0

99 oylGyu₃π₆o₂as₆Gtnt₆ra₃tγonGwγtβGSγπγ₃onGnar₂γ₅₆Gyanosβ₆₆tUGX 0

98 l₅sorptγonGm₆βavγorGofG{₅Toop₆₅G{tSâ��Gxonoπay₆rG’ponGSqâ��Go₆₃oχpos₆₅GSp₆₃γ₆sGan₅Gtβ₆Gpff₆₃tGofG
lppπγ₆₅Gpπ₆₃trγ₃Gqγ₆π₅UG2022SGZZSGaba]TabbX 1

97 oq‘Gpπ₆₃tronγ₃GStru₃tur₆GSγχuπatγonGan₅Gl₅sorptγonGofGr₆rχanγuχGγnGzr₅₆r₆₅Grrapβ₆n₆GwγtβGaG
–a₃an₃yUG2022SG_XSGc[Tda 0

96 naZnGx ₆n₆Gχonoπay₆rGasGaGsup₆rγorGχat₆rγaπGforG₅₆t₆₃tγonGofGtoxγ₃Gpnγ₃toα₆nGβy₅rγ₅₆sUG2022SGZcXSGXZ_cad 0

95 yzZGrasGS₆nsorG’sγnαGto₅γn₆Goop₆₅Grrapβ₆n₆GatG†ooχG‘₆χp₆ratur₆G—γtβGpπ₆₃trγ₃Gqγ₆π₅Gpnβan₃₆₅G
†₆₃ov₆ryUG2022SGZZSGa[W[Ta[XW 1

94 {₅T₅op₆₅G{tS₆ZGχonoπay₆rGwγtβGstraγnTχo₅uπat₆₅G₆ff₆₃tGforGs₆nsγnαGSqaG₅₆₃oχpos₆₅Gsp₆₃γ₆seGaG
fγrstTprγn₃γpπ₆sGstu₅yUG2022SGXcSGaZdTa[a 0

93 ‘β₆or₆tγ₃aπGanaπysγsGofGtβ₆Guptaθ₆GofGnzSGnzZSGan₅GyzZGonGprγstγn₆Gan₅GmyT₅op₆₅G₃ar₂onG
nano₃on₆sUG2022SGbd_SGX[d_[X 1

92 oq‘Gout₃oχ₆GforG₃oχparatγv₆GanaπysγsGofGm₆XZzXZSGxαXZzXZGan₅GnaXZzXZGnano₃aα₆sGtowar₅G
s₆nsγnαGofGyZzSGyzZSGyzSGsZSSGSzZGan₅GSz[Gαas₆sUG2022SGXZXXSGXX[ad] 2

91 qun₃tγonaπγz₆₅Gαrapβ₆n₆T₂as₆₅G}uantuχGootseG{roχγsγnαGa₅sor₂₆ntsGforGnzSGyzZSGSzZSGan₅Gys[G
{oππutantGras₆sUG2022SG[XSGXW[]Za 0

90 qγrstTprγn₃γpπ₆sGstu₅yGofGnzGαasGa₅sorptγonGonGprγstγn₆Gan₅Gq₆T₅op₆₅Gs]S]S]Tαrapβyn₆UG2022SG_caSGX_Zb]d

89 lαTχo₅γfγ₆₅Gβ₆xaαonaπGrayGχonoπay₆rGasGanGγnnovatγv₆GαasG₅₆t₆₃torGtowar₅GSqaG₅₆₃oχpos₆₅G
sp₆₃γ₆seGtnsγαβtsGfroχGtβ₆GfγrstTprγn₃γpπ₆sG₃oχputatγonsUG2022SG_cdSGX_[WWW 4

88 rasGs₆nsγnαGan₅G₃apturγnαG₂as₆₅GonGtβ₆GnbyaGχonoπay₆rGwγtβGan₅GwγtβoutGχ₆taπG₅₆₃oratγoneGlG
fγrstTprγn₃γpπ₆sGγnv₆stγαatγonUG2022SG_dXSGX_[XZd 2

87 qγrstGprγn₃γpπ₆GγnsγαβtGγntoG₃oT₅op₆₅GxoSZGforGs₆nsγnαGys[Gan₅Gns]UG2022SG[_SG][T_d 0
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86 tnTsγπγ₃oG₅₆sγαnGofGαrapβ₆n₆Gpπasχonγ₃GβotTspotsUG 1

85 l₅sorptγonGan₅GS₆nsγnαG{rop₆rtγ₆sGofGqorχaπ₅₆βy₅₆GonGnβ₆χγ₃aππyGxo₅γfγ₆₅Grrapβ₆n₆GSurfa₃₆sUG
2022SGXZSG__[ 2

84 Stru₃tur₆sSGprop₆rtγ₆sSGan₅Gappπγ₃atγonsGofGnγtroα₆nT₅op₆₅Gαrapβ₆n₆UG2022SGZXXTZ]c

83 pnβan₃γnαGtβ₆Gs₆nsγtγvγtyGan₅Gs₆π₆₃tγvγtyGofGpyr₆n₆T₂as₆₅Gs₆nsorsGforG₅₆t₆₃tγonGofGsχaππGαas₆ousG
χoπ₆₃uπ₆sGvγaG₅₆stru₃tγv₆GquantuχGγnt₆rf₆r₆n₃₆UG2022SGXW_SG

82 naπ₃uπat₆₅G₃βara₃t₆rγsatγonGofGaGs₆nsγtγv₆GαasGs₆nsorG₂as₆₅Gon´ {poz‘e{SSUG

81 oou₂πyG₅op₆₅Gαrapβ₆n₆GasGαasGs₆nsγnαGχat₆rγaπsGforGoxyα₆nT₃ontaγnγnαGαasGχoπ₆₃uπ₆seGlG
fγrstTprγn₃γpπ₆sGγnv₆stγαatγonUG2022SGX_[aW[ 1

80 rasGS₆nsγnαGx₆₃βanγsχGan₅Gl₅sorptγonG{rop₆rtγ₆sGofGnZs]Gan₅GnzGxoπ₆₃uπ₆sGonGtβ₆Glα[â��sfS₆ZG
xonoπay₆reGlGqγrstT{rγn₃γpπ₆GStu₅yUG2022SGXWSG 0

79 Sγαnγfγ₃antG₆nβan₃₆χ₆ntGγnGs₆nsγtγvγtyGofGαrapβ₆n₆GαasG₅₆t₆₃torsGγn₅u₃₆₅G₂yGβγαβπyG₃βarα₆₅GγonG
γrra₅γatγonUG2022SG_ZZSGX]TZW

78 l₅sorptγonGan₅Gs₆nsγnαG₂₆βavγorsGofGSqaG₅₆₃oχpos₆₅Gsp₆₃γ₆sGonGprγstγn₆Gan₅G†uV‘γTχo₅γfγ₆₅G
stan₆n₆Gχonoπay₆reGlGfγrstTprγn₃γpπ₆sGstu₅yUG2022SGXX_[Wb

77 qγrstTprγn₃γpπ₆sGstu₅yGofGns]Ga₅sorptγonGonGtransγtγonGχ₆taπG₅op₆₅Gpβospβor₆n₆GwγtβGSton₆T—aπ₆sG
₅₆f₆₃tsUG2022SGXX_[X[ 1

76 yγToop₆₅GuanusGsfSS₆Gxonoπay₆rGasGaG{roχγsγnαGsnszGan₅GnZs[nπGS₆nsorsGγnGoryT‘yp₆G†₆a₃toreGlG
qγrstT{rγn₃γpπ₆sG‘β₆oryUG2022SGXX[b]] 0

75 lGoq‘Gstu₅yGofG₆π₆₃tronγ₃Gan₅Gtβ₆rχo₆π₆₃trγ₃Gprop₆rtγ₆sGofGars₆nγ₃G₅op₆₅Gαrapβ₆n₆UG2022SG

74 †₆₃₆ntG‘r₆n₅sGγnGSyntβ₆sγsGan₅Glppπγ₃a₂γπγtyGofGrzTmas₆₅Gyanoχat₆rγaπsGγnGpnvγronχ₆ntaπG
†₆χ₆₅γatγonUG2022SGX_XTXbW

73 qγrstTprγn₃γpπ₆sGstu₅yGofGαasGa₅sorptγonGan₅Gs₆nsγnαG₂as₆₅GonGno₂π₆Gχ₆taπGOlαSGluGan₅G{tPGTG
o₆₃orat₆₅G˛–Tls{Gχonoπay₆rUG2022SGXWcZ[a

72 †₆₃₆ntG{roαr₆ssGγnGrasGS₆nsorGmas₆₅GonGyanoχat₆rγaπsUG2022SGX[SGdXd 2

71 ’nγqu₆Gtnt₆ra₃tγonG₂₆tw₆₆nGway₆r₆₅Gmπa₃θG{βospβorusGan₅Gyγtroα₆nGoγoxγ₅₆UG2022SGXZSGZWXX 0

70 {r₆₅γ₃tγnαGs₆π₆₃tγv₆Gs₆nsγnαG₃apa₂γπγtyGofGarχ₃βaγrGαrapβ₆n₆Gnanorγ₂₂onGtowar₅sGβy₅roα₆nGβaπγ₅₆G
αas₆seGlG₅₆nsγtyGofGstat₆sGanaπysγsUG 0

69 wowT‘₆χp₆ratur₆GptβanoπGS₆nsorGvγaGo₆f₆₃tγv₆Gxuπtγwaππ₆₅Gnar₂onGyanotu₂₆sUG2022SGX_SG]][d 1
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68 l₅sorptγonGprop₆rtγ₆sGofGra₅γonu₃πγ₅₆sGonGmn[eGtβ₆GfγrstGprγn₃γpπ₆sGstu₅yUG

67 pnβan₃₆₅Gβy₅roα₆nGαasGa₅sorptγonGprop₆rtγ₆sGofGmSGySGan₅GluG₃oT₅op₆₅Gαrapβ₆n₆GγnGoTSGχTSGan₅G
pT₃onfγαuratγonseGoq‘Gstu₅yUG2022SGXZbSGXWdXb[ 0

66 y₂T₅op₆₅G{tSZGχonoπay₆rGforG₅₆t₆₃tγonGofGnZsZGan₅GnZs]GγnGonTπoa₅GtapT₃βanα₆rGofGtβ₆G
oγπTγχχ₆rs₆₅Gtransforχ₆rseGlGfγrstTprγn₃γpπ₆sGstu₅yUG2022SGcWZSGX[db__ 1

65 pnβan₃₆χ₆ntGofGαasGs₆nsγnαG₂yG₅opγnαGofGtransγtγonGχ₆taπGγnGtwoT₅γχ₆nsγonaπGlsZn[Gnanosβ₆₆teGlG
₅₆nsγtyGfun₃tγonaπGtβ₆oryGγnv₆stγαatγonUG2022SG_ddSGX_[d]X 1

64 Stu₅yGofGl₅sorptγonGm₆βavγourGofGyu₃π₆o₂as₆sGonGSγGan₅G{G₅op₆₅G—S₆ZeGoq‘Glpproa₃βUG2022SG 0

63 †₆₃₆ntGo₆v₆πopχ₆ntsGan₅Gqutur₆G{₆rsp₆₃tγv₆GonGpπ₆₃tro₃β₆χγ₃aπGrπu₃os₆GS₆nsorsGmas₆₅GonGZoG
xat₆rγaπsUG2022SGXZSG]ab 3

62 lG₃oχputatγonaπGoq‘GγnsγαβtGγntoGa₅sorptγonGprop₆rtγ₆sGofGur₆aGan₅G₃r₆atγnγn₆Gχoπ₆₃uπ₆sGonG
prγstγn₆GmZ]zZ]Gnano₃πust₆rUG 0

61 nzZGαasGs₆nsorG₂as₆₅GonG{tSGlαSGluGan₅G{₅G₅op₆₅GtnS₆Gχonoπay₆reGtβ₆GfγrstTprγn₃γpπ₆sGstu₅yUG

60 qavoura₂π₆Ga₅sorptγonGan₅Gs₆nsγnαGprop₆rtγ₆sGofG{₅T₅op₆₅GSnSS₆Gχonoπay₆rGtowar₅sGsZGan₅GnZsZG
γnGtβ₆GoγπTγχχ₆rs₆₅Gtransforχ₆rsUG

59 l₃₆topβ₆non₆Gan₅Gm₆nzopβ₆non₆Ga₅sorptγonGstu₅γ₆sGonG˛‚Tpβospβor₆n₆Gnanosβ₆₆tsGâ��GaGoq‘G
γnv₆stγαatγonUG2022SGXX[cWc 0

58 qavora₂π₆Gs₆nsγnαGprop₆rtyGofG{tT₅op₆₅GuanusGsfSS₆Gχonoπay₆rGuponGsZSGan₅GSzZeGlG
fγrstTprγn₃γpπ₆sGtβ₆oryUG2022SG 1

57 {ot₆ntγaπGofGmZ]zZ]Gnano₃πust₆rGforGs₆nsγnαGan₅G₅₆πγv₆rγnαG₃βπorχ₆tβγn₆Gantγ₃an₃₆rG₅ruαeGaGoq‘G
stu₅yUG2022SGZcSG 0

56 SγχuπatγonG₃aπ₃uπatγonGofGtβ₆Gγnfπu₆n₃₆GofGγnt₆rstγtγaπGatoχsGonGtβ₆G₅₆sorptγonG₂₆βavγorGofGtrγtγuχGγnG
nu₃π₆arGαrapβγt₆UG2022SGXXXac[

55 zptγ₃aπGrrapβ₆n₆GforGmγos₆nsorGlppπγ₃atγoneGlG†₆vγ₆wUGdWcSG_XTac 0

54 yγTo₆₃orat₆₅GZnzGxonoπay₆rGforGS₆nsγnαGnzGan₅GsnszGγnGoryT‘yp₆G‘ransforχ₆rseGlG
qγrstT{rγn₃γpπ₆sG‘β₆oryUG2022SGXWSG[Wb 0

53 †oπ₆GofGrrapβ₆n₆Gan₅Grrapβ₆n₆Gzxγ₅₆Glppπγ₃atγonsGasGzptγ₃aπGmγos₆nsorsGγnG{an₅₆χγ₃UGdWcSGZdT]d

52 pnβan₃₆₅GlχχonγaGrasGl₅sorptγonGtβrouαβGSγt₆TS₆π₆₃tγv₆GqπuorγnatγonGofGrrapβ₆n₆UG2022SGXZSGXXXb 1

51 S₆nsγnαGappπγ₃atγonsGofGr₆mγGnanosβ₆₆tGforG₆nvγronχ₆ntaππyGtoxγ₃VnonTtoxγ₃Gαas₆seGtnsγαβtsGfroχG
₅₆nsγtyGfun₃tγonaπGtβ₆oryG₃aπ₃uπatγonsUG2022SGaWaSGX_]b]X 0
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50 rasTs₆nsγnαG₅₆t₆₃tγonGγnGtβ₆G₃ar₂onGpβospβγ₅₆Gχonoπay₆reGγχprovγnαGnzxGs₆nsγtγvγtyGtβrouαβGmG
₅opγnαUG2022SGZ]SGZZWabTZZWbZ 0

49 –arγousG₅₆f₆₃tsGγnGαrapβ₆n₆eGaGr₆vγ₆wUG2022SGXZSGZX_ZWTZX_]b 5

48 sγαβGαasGs₆nsγnαGp₆rforχan₃₆GofGγnorαanγ₃Gan₅Gorαanγ₃Gχoπ₆₃uπ₆Gs₆nsγnαG₅₆vγ₃₆sG₂as₆₅GonGtβ₆G
mn[yZGχonoπay₆rUG2022SGZ]SGZ[badTZ[bbc 0

47 lGnrZz[T₅op₆₅Gαrapβ₆n₆Gs₆nsorGforG₆arπyG₅γaαnosγsGofGπγv₆rG₃γrrβosγseGaGfγrstTprγn₃γpπ₆sGstu₅yUG2022SG
Z]SGZX[bZTZX[cW 0

46 l₅sorptγonGofGnzGan₅GsZSGonGprγstγn₆Gan₅Gχ₆taπGOyγSG{₅SG{tSGnuSGlαSGan₅GluPTχ₆₅γat₆₅GSnSG
χonoπay₆rseGaGfγrstTprγn₃γpπ₆sGstu₅yUG2022SGZ]SGXdcd_TXddXW 0

45 pff₆₃tγv₆GlγrG{urγfγ₃atγonGvγaG{tTo₆₃orat₆₅Gy[Tny‘Gl₅sor₂₆ntUGXWSG 0

44 l₅sorptγonGχ₆₃βanγsχsGofG₅γff₆r₆ntGtoxγ₃Gχoπ₆₃uπarGαas₆sGonGγntrγnsγ₃GnZyGan₅G‘γTnZyT–G
χonoπay₆reGaGoq‘Gstu₅yUG2022SGZcSG 0

43 l₅sorptγonGm₆βavγorGofG‘oxγ₃Gnar₂onGoγ₃βaπ₃oα₆nγ₅₆sGOn ZfG GhGzSGSSGorGS₆PGonG˛†XZGmoropβ₆n₆Gan₅G
{rγstγn₆Grrapβ₆n₆GSβ₆₆tseGlGoq‘GStu₅yUG2022SGXZSG[]XX 0

42 Suαar₃an₆Gwast₆G₂as₆₅Gsyntβ₆sγz₆₅Gαrapβ₆n₆Gπγθ₆Gnano₃ar₂onGOrynPGforGsβo₃θGa₂sorptγonG
appπγ₃atγonUG 0

41 ZoGm₆ZnGasGχuπtγTtγχ₆Gr₆v₆rsγ₂π₆G₆nvγronχ₆ntaπGoxyα₆nGan₅Gnγtroα₆nG₃ontaγnγnαGαas₆sGs₆nsorG
χat₆rγaπGun₅₆rGfγrstGprγn₃γpπ₆Gγnv₆stγαatγonsUG2022SGXTX 0

40 pnvγronχ₆ntaπGαasGs₆nsorsG₂as₆₅GonG₆π₆₃troa₃tγv₆Gβy₂rγ₅Gorαanγ₃Tγnorαanγ₃Gnano₃oχposγt₆sUG 0

39 o₆nsγtyGfun₃tγonaπGtβ₆oryGγnv₆stγαatγonGofGnsSGnoGan₅GlαGs₆paratγonG₂yGfun₃tγonaπγs₆₅Gαrapβ₆n₆G
χ₆χ₂ran₆UG 0

38 tnt₆r₃aπatγonGan₅Gr₆a₃tγonsGofGnzGun₅₆rGsγnαπ₆Gπay₆rGrrapβ₆n₆VyγOXXXPeGtβ₆Groπ₆GofGva₃an₃γ₆sUUG 0

37 l₅sorptγonG₂₆βavγorGofGtransγtγonGχ₆taπGO{₅SG{tSGlαGan₅GluPG₅op₆₅GSnSGχonoπay₆rsGonGSqaG
₅₆₃oχpos₆₅Gsp₆₃γ₆sGan₅Gtβ₆G₆ff₆₃tsGofGappπγ₆₅G₆π₆₃trγ₃Gfγ₆π₅Gan₅G₂γaxγaπGstraγnUG2022SG[aSGXWW][c 0

36 rasGS₆nsorsGmas₆₅GonGpxfoπγat₆₅GαTn[y]GforGnzZGo₆t₆₃tγonUG2022SGXWSG]bW 0

35 l₅sorptγonG{rop₆rtγ₆sGofGyq[Gan₅GyZzGonGlπTGan₅GraToop₆₅Grrapβ₆n₆GSurfa₃₆eGlGo₆nsγtyG
qun₃tγonaπG‘β₆oryGStu₅yUG2022SGZWZZSGXTX_ 0

34 xuπtγfun₃tγonaπGZoGαTn]y[VxoSZGv₅—Gs₆t₆rostru₃tur₆Tmas₆₅Gyano₅₆vγ₃₆seGSpγnGqγπt₆rγnαGan₅GrasG
S₆nsγnαG{rop₆rtγ₆sUG 0

33 lGfγrstTprγn₃γpπ₆sGstu₅yGofGtβ₆Ga₅sorptγonGχ₆₃βanγsχGofGyzZGonGχonoπay₆rGantγχonγ₅₆Gpβospβγ₅₆eG
aGβγαβπyGs₆nsγtγv₆Gan₅Gs₆π₆₃tγv₆GαasGs₆nsorUG 0
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32 rrapβ₆n₆G₂as₆₅GyanoGrasGS₆nsorseGx₆₃βanγstγ₃GStu₅yUG2022SGX[SGW][WWZ 0

31 tnfπu₆n₃₆GofGπasγnαGparaχ₆t₆rsGonGtβ₆GχorpβoπoαyGan₅G₆π₆₃trγ₃aπGr₆sγstan₃₆GofGpoπyγχγ₅₆T₂as₆₅G
πas₆rTγn₅u₃₆₅Gαrapβ₆n₆GOwtrPUG 0

30 qγrstT{rγn₃γpπ₆sGtnv₆stγαatγonGofGl₅sorptγonGm₆βavγorsGan₅Gpπ₆₃tronγ₃SGzptγ₃aπSGan₅GrasTS₆nsγnαG
{rop₆rtγ₆sGofG{ur₆Gan₅G{₅To₆₃orat₆₅Gr₆SZGxonoπay₆rsUG2022SGbSG]a]]WT]a]_X 0

29 †ooχT‘₆χp₆ratur₆GyzZGrasGS₆nsorsGmas₆₅GonGrranuπat₆₅Gnar₂onGyanofγ₂₆rGxat₆rγaπUG2022SGXWSG_Z_ 1

28 nuzTxo₅γfγ₆₅G{tS₆ZGxonoπay₆rGasGaG{roχγsγnαGS₆nsγnαGnan₅γ₅at₆Gtowar₅GnZsZGan₅GnZs]GγnG
zγπTtχχ₆rs₆₅G‘ransforχ₆rseGlGo₆nsγtyGqun₃tγonaπG‘β₆oryGStu₅yUG2022SGbSG]__dWT]__db 1

27 {rγstγn₆Gan₅G‘ransγtγonGx₆taπGo₆₃orat₆₅Gsoπ₆yGrrapβyn₆Gxonoπay₆rGasGanGlχχonγaGs₆nsoreGtnsγαβtsG
froχGoq‘GSγχuπatγonsUG 0

26 q₆T₅op₆₅GSnS₆Gχonoπay₆reGaGproχγsγnαGZoGχat₆rγaπGforGr₆usa₂π₆GSzZGαasGs₆nsorGwγtβGβγαβG
s₆nsγtγvγtyUG2023SGXacdXd 0

25 l₅sorptγonsGofGn_qXWzG₅₆₃oχpos₆₅G₃oχpoun₅sGonGtβ₆GnuT₅₆₃orat₆₅GyγSZGχonoπay₆reGaG
fγrstTprγn₃γpπ₆sGtβ₆oryUG 5

24 qγrstT{rγn₃γpπ₆sGStu₅γ₆sGofGptβyπ₆n₆Gzxγ₅₆Gl₅sorptγonGonG{rγstγn₆Gan₅Goop₆₅Grrapβ₆n₆sUG2022SGdaSGZdcZTZddX 0

23 lG₅₆nsγtyGfun₃tγonaπGstu₅yGofGtβ₆G₃oron₆n₆Tpyrroπ₆Gsyst₆χGγnGr₆πatγonGtoGγtsGpossγ₂π₆Gappπγ₃atγonGasG
yzZGan₅Gys[Gs₆nsorsUG2022SGX[SG[bXT[cW 0

22 x₆taπG₃πust₆rsVχo₅γfγ₆₅Gαrapβ₆n₆G₃oχposγt₆sGwγtβG₆nβan₃₆₅GnzGa₅sorptγoneGaG₅₆nsγtyGfun₃tγonaπG
tβ₆oryGapproa₃βUG2023SGZ_SG 0

21 }uantuχGnapa₃γtan₃₆Gan₅Gq₆rχγGw₆v₆πGnβanα₆GγnGrrapβ₆n₆Gnanorγ₂₂onsG₅u₆GtoGrasGS₆nsγnαUG2023SGXTd 0

20 lppπγ₃atγonsGofGrrapβ₆n₆GγnGqγv₆GS₆ns₆sSGy₆rvousGSyst₆χSGan₅Glrtγfγ₃γaπGxus₃π₆sUG 0

19 —₆ara₂π₆G₃β₆χγ₃aπGs₆nsorsG₂as₆₅GonGZoGχat₆rγaπsGforGβ₆aπtβ₃ar₆Gappπγ₃atγonsUG 0

18 {oπyχ₆rG₃oχposγt₆sGforG₂γos₆nsorsUG2023SG[Z[T[]Z 0

17 {₅To₆₃orat₆₅G—‘₆ZGxonoπay₆rGasGaGqavora₂π₆GS₆nsγnαGxat₆rγaπGtowar₅GSqaGo₆₃oχpos₆₅GSp₆₃γ₆seGlG
oq‘GStu₅yUG2023SGcSG]Z]]T]Z_W 0

16 novaπ₆ntG‘rγazγn₆Gqraχ₆worθGnayaGasGanGpπ₆₃tro₃β₆χγ₃aπGS₆nsorGforGsy₅roα₆nTnontaγnγnαG
tn₅ustrγaπG{oππutantsUGlGoq‘GStu₅yUG2023SGX[SGXXZX 0

15 trT₅₆₃orat₆₅GxoSZGχonoπay₆rGasGaGproχγsγnαG₃an₅γ₅at₆GtoG₅₆t₆₃tG₅γssoπv₆₅GαasGγnGtransforχ₆rGoγπeGlG
oq‘Gstu₅yUG2023SGcXcSGX]W]XW 0
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14 qγrstTprγn₃γpπ₆sGγnsγαβtGγntoGa₅sorptγonG₂₆βavγorGofGaG{₅T₅op₆₅G{t‘₆ZGχonoπay₆rGforGnzGan₅GnZsZG
an₅Gtβ₆G₆ff₆₃tGofGanGappπγ₆₅G₆π₆₃trγ₃Gfγ₆π₅UG2023SGXbbSGXXXZcd 0

13 pπ₆₃tronγ₃Gprop₆rtγ₆sGan₅GpβotonGs₃att₆rγnαGofG₂u₃θπ₆₅Gan₅GpπanarGf₆wTπay₆rGZoGrayUG2023SGZXWSGXXXcaX 1

12 }uantuχGnapa₃γtan₃₆Gan₅Gq₆rχγGw₆v₆πGnβanα₆GγnGrrapβ₆n₆Gnanorγ₂₂onsG₅u₆GtoGrasGS₆nsγnαUG2022SGXTd 0

11 sy₅roα₆nGnyanγ₅₆GrasGS₆nsorGusγnαGoop₆₅V’n₅op₆₅Grrapβ₆n₆Gyanorγ₂₂onUG2022SG 0

10 yγTo₆₃orat₆₅G{tSZGxonoπay₆rGasGaGStraγnTxo₅uπat₆₅Gan₅Gzutstan₅γnαGS₆nsorGuponGoγssoπv₆₅Gras₆sG
γnG‘ransforχ₆rGzγπeGlGqγrstT{rγn₃γpπ₆sGStu₅yUG2023SGcSGaWdWTaWdc 0

9 SoπutγonT{ro₃₆ss₆₅Gqun₃tγonaπγz₆₅Grrapβ₆n₆GqγπχG{r₆par₆₅G₂yG–a₃uuχGqγπtratγonGforGqπ₆xγ₂π₆GyzZG
S₆nsorsUG2023SGZ[SGXc[X 0

8 yzZG{βysγ₃aπTtoTnβ₆χγ₃aπGl₅sorptγonG‘ransγtγonGonGuanusG—SS₆Gxonoπay₆rsG†₆aπγz₆₅G₂yGo₆f₆₃tG
tntro₅u₃tγonUG2023SGZcSGXa]] 1

7 oγff₆r₆ntGoopγnαGofG–S₆ZGxonoπay₆rsGasGl₅sor₂₆ntGan₅GrasGS₆nsγnαGxat₆rγaπGforGS₃av₆nαγnαGan₅G
o₆t₆₃tγnαGSqaGo₆₃oχpos₆₅GSp₆₃γ₆sUG2023SG[dSGZaXcTZa[W 1

6 lGoq‘Gmas₆₅Glpproa₃βGforGyzZGS₆nsγnαG’sγnαG–an₅₆rG—aππGs₆t₆roGxonoπay₆rUGXTXZ 0

5 l₅sorptγonGm₆βavγorsGofGSχaππGxoπ₆₃uπ₆sGonG‘woToγχ₆nsγonaπG{₆ntaTyγyZGway₆rseGtχpπγ₃atγonsGforG
yzGan₅GyzZGrasGS₆nsorsUG2023SGaSGaX_XTaXaW 0

4 SγχuπatγonGofGyzGxGan₅GnzGxGrasGS₆nsorG₂as₆₅GonG{rγstγn₆Glrχ₃βaγrGStan₆n₆Gyanorγ₂₂onUG 0

3 o₆f₆₃tG₆nαγn₆₆rγnαGofGn–oGαrapβ₆n₆Gan₅Gr₆aπTtγχ₆G†aχanGstu₅yGofGyzZGa₅sorptγonGtowar₅G
₆nβan₃₆₅Gs₆nsγnαGs₆nsγtγvγtyUG2023SG[dSGXWW_W_ 0

2 uanusG{₅S‘₆Gyanosβ₆₆tGasG{roχγsγnαGnont₆n₅₆rGforGo₆t₆₃tγonGofG–oπatγπ₆Gzrαanγ₃Gnoχpoun₅sG
O–znsPGγnGβuχanG₂r₆atβeGaGfγrstGprγn₃γpπ₆sGγnv₆stγαatγonUG2023SGX][XWX 0

1 lnaπysγsGofGtβ₆Gys[Gl₅sorptγonGonGmoronTlrs₆nγ₃GnoT₅op₆₅Gxonoπay₆rGrrapβ₆n₆eGlGqγrstG{rγn₃γpπ₆G
Stu₅yUG2023SGXdT[X 0
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