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970 gDμ×Παaβøl×DβΠøpö×−ylaşø−×Sälκ≤Πa−βö×−×Q°aα×·D·×Πøμaβøμ×DaαDaD−≤−·≤p×·DçΠ××−Q×şøββø−çPD
ö≤l×QβΠa−αp≤Πβø−çDø−β×Πlay×ΠDä≤ΠD×l×cβΠ≤lκşø−×αc×−βD·×μøc×αRD2013PD]PDUVYWQ] 17

969 gαyşş×βΠøcDαqκaΠaø−×D·y×α_Dαp×cβΠ≤αc≤pøcDa−·Dβö×≤Π×βøcalDø−μ×αβøçaβø≤−RDJournaloofoPhysicalo
ChemistryoBPD2013PDUU[PD]YWZQXZ 3.4 26

968 høαLcaΠ°az≤lylMD·×Πøμaβøμ×αD≤äDpyΠ×−×Da−·Dβ×βΠaöy·Π≤pyΠ×−×_Dαy−βö×αøαPDαβΠκcβκΠ×αPD≤pβøcalD
pΠ≤p×Πβø×αPD×l×cβΠ≤cö×şøαβΠyPDa−·D×l×cβΠ≤lκşø−×αc×−c×RDJournaloofoMaterialsoChemistryoCPD2013PDUPDUZW] 7.1 72

967 iaΠ°az≤l×Syκlä≤−×Dny°Πø·DjQˇ�QgQyβΠκcβκΠ×·Dhøp≤laΠDllκ≤Π≤pö≤Π×αDä≤ΠDnøçöQkääøcø×−cyDhlκ×Q|ø≤l×βD
kl×cβΠ≤lκşø−×αc×−c×RD2013PDVYPDVZWTQVZW[ 167

966
vΠ≤c×ααa°l×Dp≤lya−ølø−×Sβøβa−øaD−a−≤c≤şp≤αøβ×αDπøβöDç≤≤·Dpö≤β≤caβalyβøcDa−·Dc≤−·κcβøμøβyD
pΠ≤p×Πβø×αDpΠ×paΠ×·DμøaDp×Π≤ω≤Qβøβa−øκşDc≤şpl×ωDcaβalyz×·D×şκlαø≤−Dp≤lyş×Πøzaβø≤−DappΠ≤acöRD
2013PDV[WPDUWYQUXW

80

965 kää×cβαD≤äD°≤Π≤−D·≤pø−çD≤−Dβö×DαβΠκcβκΠalDa−·D≤pβ≤×l×cβΠ≤−øcDpΠ≤p×Πβø×αD≤äD^PUTQ·øaΠyla−βöΠac×−×αRD
DaltonoTransactionsPD2013PDXVPDUW]VZQW[ 4.3 45
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964 vκαöâ��pκllDβΠøpö×−ylaşø−×D°aα×·DcöΠ≤ş≤pö≤Π×αDaαDpö≤β≤α×−αøβøz×ΠαDa−·D×l×cβΠ≤−D·≤−≤ΠαDä≤ΠD
ş≤l×cκlaΠDα≤laΠDc×llαRD2013PDZ^PDZ][YQZ]]W 7

963 nø×ΠaΠcöøcalDaαα×ş°lyD≤äDaDş≤l×cκlaΠDşaβ×ΠøalDβöΠ≤κçöDβö×Daş≤Πpö≤καDpöaα×Da−·Dβö×D×μ≤lκβø≤−D≤äD
øβαDälκ≤Π×αc×−c×D×şøααø≤−RDJournaloofoMaterialsoChemistryoCPD2013PDUPDXXZX 7.1 12

962 høp≤laΠDøΠø·øκşD·×−·Πøş×ΠαDc≤−βaø−ø−çDcaΠ°az≤lylD·×−·Π≤−Da−·´ UPVPXQβΠøaz≤l×Dκ−øβDä≤ΠD
α≤lκβø≤−QpΠ≤c×αα×·DαaβκΠaβ×·DΠ×·D×l×cβΠ≤pö≤αpö≤Π×αc×−c×RDDyesoandoPigmentsPD2013PD^^PDXUQYU 4.6 15

961 kl×cβΠ≤ç×−×Πaβ×·Dcö×şølκşø−×αc×−c×D≤äDtPtQ·øş×βöylaşø−≤Däκ−cβø≤−aløz×·D
β×βΠaıøαLpö×−yl×βöy−ylMpyΠ×−×αRD2013PDZ^PDY^T]QY^UV 8

960 vyΠ×−≤øşø·az≤l×Q°aα×·D·××pQ°lκ×Q×şøββø−çDşaβ×Πøalα_D≤pβøcalPD×l×cβΠ≤cö×şøcalPDa−·D
×l×cβΠ≤lκşø−×αc×−βDcöaΠacβ×ΠøαβøcαRD2013PD]PDVUUUQVX 47

959 yy−βö×αøαDa−·DcöaΠacβ×Πøzaβø≤−D≤äDşκlβøpyΠ×−×Qş≤·øäø×·Dplaβø−κşDac×βylø·×D≤løç≤ş×ΠαRD2013PDUXXPDYYWQYZZ 13

958 nøçöDv×Πä≤Πşa−c×Dta−≤cΠyαβalαD≤äDaDj≤−≤Πâ��gcc×pβ≤ΠDi≤−üκçaβ×·Dv≤lyş×ΠRD2013PDVYPDVZX^QVZYY 59

957 t≤μ×lDpö×−ylQ≤løç≤βöø≤pö×−×D·×Πøμaβøμ×αDc≤−βaø−ø−çDac×βyl×−øcDαpac×ΠαDä≤ΠDβöø−DäølşDşaβ×Πøalα_D
yy−βö×αøαPDpö≤β≤pöyαøcalDa−·Dş≤Πpö≤l≤çyDpΠ≤p×Πβø×αRDDyesoandoPigmentsPD2013PD^[PDU]XQU^[ 4.6 13

956 jøş×βöyl·øpö×−ylaşø−≤Qακ°αβøβκβ×·DcaΠ°az≤l×αDaαD×l×cβΠ≤−øcallyDacβøμ×Dş≤l×cκlaΠDşaβ×ΠøalαRDDyeso
andoPigmentsPD2013PD^ZPDY[XQY]T 4.6 17

955 {−μ×ølø−çDβö×DΠ≤l×D≤äDş≤l×cκlaΠDø−β×Πacβø≤−αDø−DcΠyαβalDş≤Πpö≤l≤çyDpΠ×·øcβø≤−RD2013PDUTWVPDUX[QUYX 17

954 yy−βö×αøαDa−·DiöaΠacβ×Πøzaβø≤−D≤äDa−Doşø·az≤l×Qi≤−βaø−ø−çDvyΠ×−×Dˇ�Qyyαβ×şRD2013PDVTUWPD[VZ[Q[V[U 11

953 yβκ·yD≤äDβö×Dn≤l×Da−·Dkl×cβΠ≤−DzΠa−αp≤ΠβDø−Dgş≤Πpö≤καD^PUTQjøQLVeQ−apöβöylMa−βöΠac×−×_Dzö×D
løΠαβQvΠø−cøpl×αDgppΠ≤acöRD2013PDUU[PDUZWWZQUZWXV 15

952 gşø−aβø≤−D≤äDş×α≤QhΠ≤ş≤p≤ΠpöyΠø−αDa−·D^Qnal≤a−βöΠac×−×αDπøβöDjøaΠylaşø−×αDiaβalyz×·D°yDaD
valla·øκşâ��vkvvyoDi≤şpl×ωRD2013PDVPDUTZZQUT[U 21

951 zΠøpö×−yl×−×Dyκ°αβøβκβ×·DvyΠ×−×Dj×Πøμaβøμ×_Dyy−βö×αøαDa−·Dyø−çl×Ds≤l×cκl×Do−μ×αβøçaβø≤−RD2013PD
UU[PDWT[QWUV 33

950 zö×Ds≤l×cκlaΠDk−çø−××Πø−çD≤äDuΠça−øcDy×−αøβøz×ΠαDä≤ΠDy≤laΠQi×llDgppløcaβø≤−αRD2013PDUVYPDW^XQW^] 21

949 zö×Dş≤l×cκlaΠD×−çø−××Πø−çD≤äD≤Πça−øcDα×−αøβøz×ΠαDä≤ΠDα≤laΠQc×llDappløcaβø≤−αRD2013PDYVPDW[ZQ]T 118

948 wκa−βøz×·Dnaşølβ≤−øa−D·y−aşøcαDcapβκΠ×αDβö×Dl≤πQβ×şp×ΠaβκΠ×DΠ×çøş×D≤äDcöaΠç×DβΠa−αp≤ΠβDø−D
ş≤l×cκlaΠDcΠyαβalαRD2013PDUW^PDU[XUT^ 21

947 k−cycl≤p×·øaD≤äDv≤lyş×ΠøcDta−≤şaβ×ΠøalαRD2013PDUQUU

(2013-2013)
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946 y×läQgαα×ş°lyDsøcΠ≤Qta−≤αβΠκcβκΠ×αD≤äDjøαc≤βøcDuΠça−øcDs≤l×cκl×αRD2013PDWWUPDYZ[QY[U 0

945 gççΠ×çaβø≤−Qø−·κc×·D×şøααø≤−D≤äDβ×βΠapö×−yl×βö×−×Qö×ωapö×−yl°×−z×−×Da··κcβα_D×ää×cβαD≤äD
βπøαβø−çDaşpløβκ·×Da−·Dαβ×ΠøcDöø−·Πa−c×D≤−DløçöβD×şøααø≤−D≤äD−≤−pla−aΠDälκ≤Π≤ç×−αRD2013PDU^PDYZU[QVX 49

944 kpøβaωøalDçΠ≤πβöD≤äDα×ωøQβöø≤pö×−×Da−·DpaΠaQö×ωapö×−ylDa−·DøβαDøşpløcaβø≤−αDä≤ΠDβö×Däa°Πøcaβø≤−D≤äD
α×läQaαα×ş°l×·Dlaαø−çD−a−≤Qäø°Π×αRD2013PDV]PDTYWTTU 56

943 yy−βö×αøαDa−·DvΠ≤p×Πβø×αD≤äDt≤μ×lDn≤l×QzΠa−αp≤Πβø−çDsaβ×ΠøalαDi≤−βaø−ø−çDzΠøpö×−ylaşø−×Da−·D
høpyΠø·ø−×D{−øβαRD2013PDZ^TQZ^WPDZU^QZVV 1

942 vö×−yl×−×â��zöø≤pö×−×Duløç≤ş×ΠDj×Πøμaβøμ×αDä≤ΠDzöø−QlølşDzΠa−αøαβ≤Πα_DyβΠκcβκΠ×Da−·Dy×şøc≤−·κcβ≤ΠD
v×Πä≤Πşa−c×αRD2013PDYVPDTWhhT[ 5

941 jøääκαøμ×Dcapacøβa−c×Dø−Dαpac×DcöaΠç×Dløşøβ×·D≤Πça−øcD·ø≤·×α_Dg−alyαøαD≤äDp×aıDø−D
capacøβa−c×Qμ≤lβaç×DcöaΠacβ×ΠøαβøcαRD2013PDUTVPDVYWWTW 31

940 }ø·×D°a−·DçapDβΠøaΠylaşø−×D·×Πøμaβøμ×D·≤p×·DπøβöD≤Πça−≤ακlä≤−øcDacø·Da−·DøβαDappløcaβø≤−Dä≤ΠD
≤Πça−øcDløçöβQ×şøββø−çD·×μøc×αRD2013PDUPDVVQV^ 1

939 yy−βö×αøαDa−·Dy≤lμaβ≤cöΠ≤şøcDh×öaμø≤ΠD≤äDvyΠ×−×Dj×Πøμaβøμ×αDπøβöDXQny·Π≤ωypö×−ylDa−·D
XQny·Π≤ωypö×−yl×βöy−ylDmΠ≤κpαRD2013PD]ZPDUU[XQUU]V 2

938 v≤lyaΠyl×−×Dyy−βö×αøαD°yDiΠ≤ααQi≤κplø−çDπøβöDnusyøDx×aç×−βαRD2013PDXVPDXYQX[ 13

937 glıylöy·Πazø·×Dj×Πøμaβøμ×αDaαDt×πDuΠça−≤ç×laβ≤ΠαDa−·Dzö×øΠDv≤β×−βøalDg°øløβyDβ≤Dm×lDkl×cβΠ≤lyβ×αRD
2013PD]ZPDZ[UQZ[W 19

936 l≤Πşaβø≤−D≤äDgza°≤Πø−×αD°yDvö≤β≤×løşø−aβø≤−D≤äDhPtQn×β×Π≤cycløcDi≤şp≤κ−·αRD2013PDUVYPDXZXVQXZXZ 30

935 jøş×Πøz×·Dypø−QiΠ≤αα≤μ×ΠDoΠ≤−LooMDi≤şpl×ω×αDaαDyκpΠaş≤l×cκlaΠDg−ø≤−Diapακl×αRD2013PDVTUWPD[]UQ[][ 8

934 RD2013PD 46

933 j×π×ββø−çDyβa°øløβyD≤äDozuDyκΠäac×αDø−DuΠça−øcDupβ≤×l×cβΠ≤−øcDj×μøc×αRD2013PD 2

932 hκlıQn×β×Π≤üκ−cβø≤−DuΠça−øcDy≤laΠDi×llαDhaα×·D≤−Dvö×−yl×−×Qzöø≤pö×−×Duløç≤ş×ΠDa−·D
vö×−ylQiZUQhκβyΠøcQgcø·Ds×βöylDkαβ×ΠRD2014PDk^[RiPDXTYQXT] 2

931 kää×cβαD≤äDcaΠ°≤−Dcöaø−D≤−Dö≤l×QβΠa−αp≤ΠβDpΠ≤p×Πβø×αDø−D−apöβö≤’VPUQ°_ZPYQ°e”·øäκΠa−D·×Πøμaβøμ×α_D
x×şaΠıa°l×Da−øα≤βΠ≤pøcDş≤°øløβø×αRD2014PDUYPDWWXUQWWX] 6

930 kää×cβD≤äDöøçöDpΠ×αακΠ×D≤−Dβö×DcΠyαβalDαβΠκcβκΠ×Da−·DcöaΠç×DβΠa−αp≤ΠβDpΠ≤p×Πβø×αD≤äDβö×D
LVQälκ≤Π≤QWQpyΠø·ylMLXQø≤·≤pö×−ylM°≤Πø−øcD]Q≤ωyqκø−≤lø−aβ×Dc≤şpl×ωRD2014PDUZPDUT[]TQUT[^T 8

929 yy−βö×αøαDa−·DupβøcalDvΠ≤p×Πβø×αD≤äDaDv≤lyac×βyl×−×DπøβöDny·Π≤ωyDlκ−βø≤−alDmΠ≤κpα_D
v≤lyLXQ×βöy−yl°×−zylDglc≤ö≤lMRD2014PDZTUPDUYUQUY] 2
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928 kl×cβΠ≤cöΠ≤şøαşDvΠ≤p×Πβø×αD≤äDv≤lyøşø·×αDv≤αα×ααø−çDzΠøpö×−ylaşø−×Ds≤ø×βø×αDπøβöDjøää×Π×−βD
yκ°αβøβκ×−βαRD2014PDY^]PDZQUY 2

927 yy−βö×αøαDa−·DvΠ≤p×Πβø×αD≤äDt≤μ×lDrøçöβQkşøββø−çDsaβ×ΠøalαDi≤−βaø−ø−çDzΠøpö×−ylaşø−×PDul×äø−øcD
rø−ı×ΠαDa−·DhøpyΠø·ø−×D{−øβαRD2014PDUTWWQUTWXPDUUZ[QUU[U

926 yy−βö×αøαD≤äDc≤−üκçaβ×·Dp≤lyş×ΠαDc≤−βaø−ø−çDçalløκşDaβ≤şαDa−·D×μalκaβø≤−D≤äDc≤−üκçaβø≤−DβöΠ≤κçöD
ä≤κΠQc≤≤Π·ø−aβ×DçalløκşDaβ≤şαRD2014PDYTPDUY[XTQW 23

925
zΠa−αø×−βDαpac×QcöaΠç×Qp×ΠβκΠ°×·DcκΠΠ×−βαD≤äD
tPteQ·øpö×−ylQtPteQ°øαLUQ−apöβöylMQUPUeQ°øpö×−ylQXPXeQ·øaşø−×Da−·D
tPteQ·øpö×−ylQtPteQ°øαLWQş×βöylpö×−ylMQUPUeQ°øpö×−ylQXPXeQ·øaşø−×Dø−D·ø≤·×DαβΠκcβκΠ×αRD2014PDUTXPDU]WWTU

4

924 gDäøΠαβQpΠø−cøpl×αDp≤laΠøz×·Dxaşa−Dş×βö≤·Dä≤ΠD·×β×Πşø−ø−çDπö×βö×ΠDaDκ−øä≤ΠşDΠ×çø≤−D≤äDaDαaşpl×DøαD
cΠyαβallø−×D≤ΠDøα≤βΠ≤pøcRD2014PDUXUPDVVX[TV 1

923 zΠøpö×−ylaşø−×Q°aα×·Daş≤Πpö≤καDp≤lyş×ΠαDä≤ΠD°κlıQö×β×Π≤üκ−cβø≤−Dpö≤β≤μ≤lβaøcDc×llαRD2014PDYXPDTUVTUY 3

922 {−Πaμ×lø−çDβö×Do−älκ×−c×D≤äDra−βöa−ø·×Do≤−αD≤−Do−βΠaQDa−·Do−β×ΠQs≤l×cκlaΠDkl×cβΠ≤−øcDvΠ≤c×αα×αDø−D
l×UTr−UTDta−≤Qz≤Πκα×αRD2014PDVXPDZV]TQZV^T 35

921 høäκ−cβø≤−alD≤Πça−øcDşaβ×ΠøalαDä≤ΠDurkjαD°aα×·D≤−DzΠˆ¶ç×Πâ��αD°aα×_Dyκ°βl×DαβΠκcβκΠalDcöa−ç×αDa−·D
αøç−øäøca−βD·øää×Π×−c×αDø−D×l×cβΠ≤lκşø−×αc×−c×RD2014PDUYPDW[ZZQW[[V 21

920 høaωøalDaΠ≤şaβøcαDπøβöDäac×Q≤−S×·ç×Q≤−Dαβacıø−çDa·apβa°øløβy_Da−DyzsSyzyDαβκ·yD≤äDUjD−a−≤πøΠ×αD
aαα×ş°l×·DμøaDΠ≤βaβa°l×D×βöy−ylαRD2014PDYTPDUXT^WQZ 11

919 n≤l×QβΠa−αp≤ΠβDşaβ×ΠøalDμaΠøaβø≤−Dø−DäκllyDμacκκşD·×p≤αøβ×·Dp×Π≤μαıøβ×Dα≤laΠDc×llαRD2014PDVPDT]UYTW 150

918 o−älκ×−c×D≤äDαpac×ΠDçΠ≤κpDακ°αβøβκ×−βD≤−Dş×α≤ş≤ΠpöøαşDø−Dc≤pp×ΠDc≤şpl×ω×αD≤äDâ��αal×−â��Dβyp×DycöøääD
°aα×αD°×aΠø−çDl≤−çDalı≤ωyDaΠşRD2014PDXUPDYXUQYYU 10

917 kl×cβΠ≤−DzΠa−αp≤ΠβDø−DaD}aβ×ΠQy≤lκ°l×Drøqκø·QiΠyαβallø−×Dv×Πyl×−×Dhøαøşø·×RD2014PDUU]PDVZY[[QVZY]W 10

916 yy−βö×αøαDa−·DcöaΠacβ×Πøzaβø≤−D≤äDçΠ××−øαöQ°lκ×D×şøββø−çDμø−ylDc≤p≤lyş×ΠDc≤−βaø−ø−çDpyΠ×−×Da−·D
βΠøaΠylaşø−×Dş≤ø×βø×αRD2014PDZWPDU[^[QU]TY 12

915 zö×≤Π×βøcalDcalcκlaβø≤−D°aα×·Dαy−βö×αøαD≤äDaDp≤lyLpQpö×−yl×−×·øaşø−×Mâ��l×WuXDc≤şp≤αøβ×_DaD
şaç−×βøcallyDΠ×cycla°l×Dpö≤β≤caβalyαβDπøβöDöøçöDα×l×cβøμøβyDä≤ΠDacø·D·y×αRD2014PDXPDYX]UTQYX]U] 26

914 yy−βö×αøαDa−·Dkl×cβΠ≤cöΠ≤şøcDvΠ≤p×Πβø×αD≤äDgΠ≤şaβøcDv≤lyaşø·×αDπøβöDv×−·×−βDzΠøpö×−ylaşø−×D
{−øβαRD2014PDVUYPD^Y]Q^[T 23

913 iöaΠacβ×Πøzaβø≤−D≤äDaΠylQäκ−cβø≤−aløz×·DVPXPZQβΠøαLVQβöø×−ylMQUPWPYQβΠøazø−×Dβöø−DäølşαDa−·Dβö×øΠD
appløcaβø≤−Dβ≤D≤Πça−øcDäø×l·Q×ää×cβDβΠa−αøαβ≤ΠαRD2014PDYWPDTUghUY 8

912 kl×cβΠ≤−Dø−ü×cβø≤−DμøaD·≤p×·Dpâ��−Dö×β×Π≤üκ−cβø≤−Dä≤ΠDø−μ×Πβ×·D≤Πça−øcDløçöβD×şøββø−çD·ø≤·×αRD2014PD
]^PDTUY]TV 4

911 ^QLXQhΠ≤ş≤Qpö×−QylMQ^nQcaΠ°az≤l×RD2014PD[TPD≤WWTQU 2

(2014-2014)
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910 oα≤βypøcDcΠyαβalDαβΠκcβκΠ×αD≤äDVPZQ·øQ°Π≤ş≤QtPtQ°øαQLXQ−øβΠ≤Qpö×−QylMa−ølø−×Da−·D
VPZQ·øQcöl≤Π≤QtPtQ°øαQLXQ−øβΠ≤Qpö×−QylMa−ølø−×RD2014PD[TPDZYQ[ 1

909 UQtøβΠ≤Q^nQcaΠ°az≤l×RD2014PD[TPD≤V] 1

908
yκ°αβøβκ×−βD×ää×cβαDø−D−øβΠ≤D·×Πøμaβøμ×αD≤äDcaΠ°az≤l×αDø−μ×αβøçaβ×·D°yDc≤şpaΠøα≤−D≤äD
l≤πQβ×şp×ΠaβκΠ×DcΠyαβall≤çΠapöøcDαβκ·ø×αDπøβöD·×−αøβyDäκ−cβø≤−alDβö×≤ΠyDLjlzMDcalcκlaβø≤−αRD2014PD
[TPD^][Q^U

6

907 vö≤β≤cöΠ≤şøαşD≤äD−×πD·øaΠyl×βö×−×D·×Πøμaβøμ×αD°aα×·D≤−Dβö×Döy°Πø·Dpö≤β≤cöΠ≤şøcDαı×l×β≤−D≤äD
°×−z≤äκΠa−Da−·D°×−z×−×Dş≤ø×βø×αRDDyesoandoPigmentsPD2014PDUTUPDUYQVX 4.6 12

906 zö×ΠşallyDø−·κc×·DcΠyαβalløzaβø≤−D°×öaμø≤ΠDa−·DäølşDşøcΠ≤αβΠκcβκΠ×Dalβ×Πaβø≤−D≤äD
tPtPtePteQβ×βΠapö×−yl°×−zø·ø−×DLzvhMDa−·DtPtPtePteQβ×βΠaQpQβ≤lylQ°×−zø·ø−×DLzzhMRD2014PDUYPDU][ZQU]]W 9
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·≤pø−çRD2014PDXPDYUVYZQYUVZU 15

847 u··Q×μ×−DçlaααDβΠa−αøβø≤−Dβ×şp×ΠaβκΠ×αDø−D−×βπ≤ΠıQä≤Πşø−çDø≤−øcDçlaααDö≤ş≤l≤çκ×RDJournaloofotheo
AmericanoChemicaloSocietyPD2014PDUWZPDUVZ]Q[U 16.4 19

846 t×πDy×şøc≤−·κcβø−çDv≤lyLaΠyl×−×Dακläø·×Mα_Dyy−βö×αøαPDiöaΠacβ×Πøzaβø≤−PDa−·DupβøcalDvΠ≤p×Πβø×αRD
2014PDU^PDY^XQZUT 6

845 s≤l×cκlaΠDuΠ°øβalQhaα×·Dj×αøç−D≤äDˇ�Qi≤−üκçaβ×·DuΠça−øcDsaβ×ΠøalαDπøβöDyşallDo−β×Π−alD
x×≤Πça−øzaβø≤−Dk−×Πçy_Dm×−×Πaβø≤−D≤äDt≤−°≤−·ø−çDiöaΠacβ×ΠDø−DlΠ≤−βø×ΠDuΠ°øβalαRD2014PDUU]PDVTU[ZQVTU]W 28

844 hΠøçöβDa−·Dαβa°l×DløçöβQ×şøββø−çD×l×cβΠ≤cö×şøcalDc×llαD°aα×·D≤−Da−Dø−βΠaş≤l×cκlaΠlyDˇ�Qαβacı×·PD
VQ−apöβöylQακ°αβøβκβ×·DøΠø·øκşDc≤şpl×ωRDJournaloofoMaterialsoChemistryoCPD2014PDVPD[TX[Q[TYY 7.1 31

843 høαQzΠø·×−βaβ×Dxκβö×−øκşDi≤şpl×ω×αDπøβöDaDx×·≤ωQgcβøμ×Dgşø−×Dyκ°αβøβκ×−β_Dkl×cβΠ≤cö×şøcalPD
yp×cβΠ≤αc≤pøcPDa−·DjlzSzjjlzDyβκ·ø×αRD2014PDWWPDXVVTQXVV^ 12

842 yy−βö×αøαD≤äDβΠøaΠylaşø−×Q°aα×·Dalβ×Π−aβø−çDc≤p≤lyş×ΠαDä≤ΠDp≤lyş×ΠøcDα≤laΠDc×llRD2014PDYYPDX]W[QX]XY 4

841 vö≤αpö≤Π×αc×−βD·y×Q·≤p×·Dö≤l×DβΠa−αp≤Πβø−çDlay×ΠDä≤ΠD≤Πça−øcDløçöβQ×şøββø−çD·ø≤·×αRD2014PDUYPDVW]UQVW]Z 10

840 søcΠ≤caμøβyQ×−öa−c×·DløçöβQβΠappø−çDä≤ΠDöøçölyD×ääøcø×−βD≤Πça−øcDpaΠall×lDβa−·×şDα≤laΠDc×llαRD2014PD
VZPDZ[[]Q]X 81

839 valla·øκşQiaβalyz×·Dgşø−aβø≤−D≤äDgΠylDyκläø·×αDπøβöDg−ølø−×αRD2014PDUVZPD^X]WQ^X][ 13
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838 yβΠκcβκΠalPDzö×Πş≤QupβøcalPDa−·Dvö≤β≤pöyαøcalDvΠ≤p×Πβø×αD≤äDnøçölyDuΠø×−β×·Dzöø−DlølşαD≤äD
wκø−≤ωalø−≤pö×−a−βöΠ≤pö×−azø−×Dj×Πøμaβøμ×RD2014PDUU]PDU][WZQU][XY 5

837 iöaΠç×DzΠa−αp≤ΠβDø−Dgş≤Πpö≤καDuΠça−øcDy×şøc≤−·κcβ≤Πα_Dkää×cβαD≤äDjøα≤Π·×ΠPDiaΠΠø×ΠDj×−αøβyPD
zΠapαPDa−·Dycaββ×ΠαRD2014PDYXPD^U]Q^VZ 30

836 nøçöQp×Πä≤Πşa−c×D−Qcöa−−×lD≤Πça−øcDβöø−QäølşDβΠa−αøαβ≤ΠD°aα×·D≤−D−apöβöal×−×D·øøşø·×RD2014PDZPDUVV^YQWTU 20

835 lκ−cβø≤−alDv≤lypö×−yl×−×αDä≤ΠDyκpΠaş≤l×cκlaΠDuΠ·×Πø−çDa−·Dgppløcaβø≤−Dø−DuΠça−øcDkl×cβΠ≤−øcαRD
2014PDUYYQU^X

834 nal≤ç×−Dh≤−·ø−çDø−DjøazaQzΠøøα≤pΠ≤pylαølylQz×βΠac×−×DiΠyαβalαeRD2014PDUXPDY^ZVQY^ZY 5

833 oşpacβD≤äDc≤−αβøβκβø≤−alDøα≤ş×ΠøαşD≤−Dpö≤αpö≤Π×αc×−c×Da−·Da−ø≤−Qα×−αø−çDpΠ≤p×Πβø×αD≤äD
·≤−≤ΠQacc×pβ≤ΠD≤Πça−≤°≤Π≤−DvβLooMDc≤şpl×ω×αRDDaltonoTransactionsPD2014PDXWPDUWZ^ZQ[TW 4.3 14

832 yy−βö×αøαD≤äDακ°αβøβκβ×·DpyΠ×−×αD°yDø−·øΠ×cβDş×βö≤·αRD2014PDUVPDVUVQWV 91

831 vyΠ×−×D°aα×·Dc≤−üκçaβ×·Dşaβ×Πøalα_Dαy−βö×αøαPDcöaΠacβ×Πøzaβø≤−Da−·D×l×cβΠ≤lκşø−×αc×−βDpΠ≤p×Πβø×αRD
PhysicaloChemistryoChemicaloPhysicsPD2014PDUZPDVWWVTQ] 3.6 24

830 o−älκ×−c×D≤äDs≤l×cκlaΠDvacıø−çD≤−Do−βΠaş≤l×cκlaΠDx×≤Πça−øzaβø≤−Dk−×Πçy_DgDiaα×Dyβκ·yD≤äDyşallD
s≤l×cκl×αRD2014PDUU]PDUX]X]QUX]YV 25

829 yy−βö×αøαDa−·D≤pβ≤×l×cβΠ≤−øcDpΠ≤p×Πβø×αD≤äDp≤lyøşø·×αDπøβöD−apöβöyl·øpö×−ylaşø−×DcöΠ≤ş≤pö≤Π×αRD
2014PDVUPDU 7

828 z×şplaβ×Qş×·øaβ×·D−a−≤QcΠyαβalløβ×D−×βπ≤ΠıαDø−Dα×şøc≤−·κcβø−çDp≤lyş×ΠαRD2014PDYPDXU]W 25

827 kl×cβΠ≤cöΠ≤şøcDpΠ≤p×Πβø×αD≤äD−≤μ×lDcöalc≤−×αDc≤−βaø−ø−çDβΠøpö×−ylaşø−×Dş≤ø×βyRDDyesoandoPigmentsPD
2014PDUTZPDUYXQUZT 4.6 21

826 uΠça−øcDα×şøc≤−·κcβ≤ΠαDä≤ΠD·×μøc×Dappløcaβø≤−α_DcκΠΠ×−βDβΠ×−·αDa−·DäκβκΠ×DpΠ≤αp×cβαRD2014PDWXPDV[^QWW] 38

825 iö×şøcalDαβΠκcβκΠ×D·×p×−·×−βD×l×cβΠ≤−DβΠa−αp≤ΠβDø−D^PUTQ°øαLVQpö×−ylQUPWPXQ≤ωa·øaz≤l×MD·×Πøμaβøμ×αD
≤äDa−βöΠac×−×RD2014PDXPDUVVTZ 4

824 t×πD·×Πøμaβøμ×αD≤äDβΠøpö×−ylaşø−×Da−·D−apöβöaløşø·×DaαDaş°øp≤laΠD≤Πça−øcDα×şøc≤−·κcβ≤Πα_D
kωp×Πøş×−βalDa−·Dβö×≤Π×βøcalDappΠ≤acöRDDyesoandoPigmentsPD2014PDUTZPDY]Q[T 4.6 30

823 yy−βö×αøαPDyβΠκcβκΠ×PDa−·Dyp×cβΠ≤×l×cβΠ≤cö×şøαβΠyD≤äDl×ΠΠ≤c×−ylâ��s×l·Πκşâ��αDgcø·Dj≤−≤Πâ��gcc×pβ≤ΠD
yyαβ×şαRD2014PDWWPDXZ^[QX[TY 12

822 t×πDşκlβøäκ−cβø≤−alDpö×−a−βöΠ≤øşø·az≤l×â��pö≤αpöø−×D≤ωø·×Döy°Πø·αDä≤ΠDöøçöQp×Πä≤Πşa−c×DΠ×·PD
çΠ××−Da−·D°lκ×D×l×cβΠ≤lκşø−×αc×−βD·×μøc×αRDJournaloofoMaterialsoChemistryoCPD2014PDVPDZ]U[QZ]VZ 7.1 65

821 z×βΠaακ°αβøβκβ×·QpyΠ×−×D·×Πøμaβøμ×αDä≤ΠD×l×cβΠ≤lκşø−×αc×−βDappløcaβø≤−RD2014PDUYPDVUX]QVUY[ 7
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820 hΠa−cö×·DβΠøpö×−ylaşø−×Q°aα×·D≤løç≤ş×ΠαDä≤ΠD≤Πça−øcD×l×cβΠ≤−øcαRD2014PDYZPDUTXQUWX 29

819 mΠ≤πβöDa−·DiöaΠacβ×Πøzaβø≤−D≤äDs≤l×cκlaΠDiΠyαβalαD≤äDpaΠaQy×ωøpö×−ylD°yDgllQgβ≤şDi≤şpκβ×ΠD
yøşκlaβø≤−αRD2014PDUXPDW[^UQW[^^ 12

818 zκ−ø−çD×l×cβΠ≤−DβΠa−αp≤ΠβDβöΠ≤κçöDaDαø−çl×Dş≤l×cκlaΠDüκ−cβø≤−D°yD°Πø·ç×Dş≤·øäøcaβø≤−RD2014PDUUZPDTUW[TU 5

817 n≤l×QβΠa−αp≤Πβø−çDβöø≤pö×−×Q°aα×·Döy·Πaz≤−×αDπøβöDΠ×acβøμ×Dμø−ylDçΠ≤κpαRD2014PDU^[PDUQ[ 7

816 i≤Q·×p≤αøβ×·DiκLoMDi≤şpl×ωDä≤ΠDzΠøQlay×Π×·D†×ll≤πDa−·D}öøβ×DuΠça−øcDrøçöβQkşøββø−çDjø≤·×αRD2014PD
VXPDYW]YQYW^V 32

815 s≤·×lø−çD≤äD×ääøcø×−βDcöaΠç×DβΠa−αä×ΠDşaβ×ΠøalαD≤äDXPZQ·øLβöø≤pö×−QVQylMpyΠøşø·ø−×D·×Πøμaβøμ×α_D
wκa−βκşDcö×şøcalDø−μ×αβøçaβø≤−αRD2014PD]UPDX]]QX^V 32

814 zö×D×ää×cβD≤äD·≤−≤Παâ��acc×pβ≤ΠαD≤−Dβö×DcöaΠç×DβΠa−αä×ΠDpΠ≤p×Πβø×αDa−·Dβκ−ø−çD≤äD×şøββø−çDc≤l≤ΠDä≤ΠD
βöø≤pö×−×PDpyΠøşø·ø−×Da−·D≤løç≤ac×−×D°aα×·Dc≤şp≤κ−·αRD2014PDUY[PDYVQY[ 27

813 vö≤β≤acβøμ×Daş≤Πpö≤καDş≤l×cκlaΠDşaβ×ΠøalαD°aα×·D≤−D°øαqκø−≤lø−×D·øaşø−×αDa−·Dβö×øΠDαy−βö×αøαD°yD
lΠø×·lˆ⁄−·×ΠDc≤−·×−αaβø≤−DΠ×acβø≤−RD2014PDV]WPDXYQYY 5

812 y≤lκβø≤−QpΠ≤c×αα×·DαşallDş≤l×cκl×αD°aα×·D≤−Dø−·ac×−≤·øβöø≤pö×−×Dä≤ΠDöøçöDp×Πä≤Πşa−c×Dβöø−QäølşD
βΠa−αøαβ≤ΠαDa−·D≤Πça−øcDα≤laΠDc×llαRD2014PDUYPDUUYYQUUZY 20

811
valla·øκşQcaβalyz×·Dä≤Πşaβø≤−D≤äDα×c≤−·aΠyDa−·Dβ×ΠβøaΠyDaşø−×αDäΠ≤şDaΠylD·øöalø·×αDπøβöDaøΠQαβa°l×D
ä×ΠΠ≤c×−ylDβΠøQDa−·D·øpö≤αpöø−×α_Dyy−βö×αøαDa−·D~QΠayDαβΠκcβκΠ×D≤äD×ääøcø×−βDcaβalyαβαD°×y≤−·D
’v·ilVLjvvlM”RD2014PDYUPDUTQUX

9

810 hø−apöβöal×−×D°Πø·ç×·D°øp≤laΠDβΠa−αp≤Πβø−çDşaβ×ΠøalαDä≤ΠD°lκ×D×l×cβΠ≤lκşø−×αc×−c×_Dβ≤πaΠ·DöøçöDkrD
×ääøcø×−cyDμøaDş≤l×cκlaΠDβκ−ø−çRD2014PD[TPDV^^VQV^^] 11

809 glVuWSzøuVDşκlβølay×ΠDβöø−DäølşαDçΠ≤π−D°yDplaαşaD×−öa−c×·Daβ≤şøcDlay×ΠD·×p≤αøβø≤−Dä≤ΠD≤Πça−øcD
løçöβQ×şøββø−çD·ø≤·×Dpaααøμaβø≤−RD2014PDYYVPDUYYQUY] 32

808 zøpDø−·κc×·DcΠyαβalløzaβø≤−Dløβö≤çΠapöyRDJournaloofotheoAmericanoChemicaloSocietyPD2014PDUWZPDUVYWQY 16.4 13

807 yşallDs≤l×cκl×αD≤äDiycl≤p×−βa·øβöø≤pö×−×Dj×Πøμaβøμ×α_Dkää×cβD≤äDyκläκΠDgβ≤şαDv≤αøβø≤−Da−·D
yκ°αβøβκβ×·DmΠ≤κpαD≤−Dzö×øΠD{|Qa°αDvΠ≤p×Πβø×αRD2014PD 12

806
upβøcalPD×l×cβΠ≤cö×şøcalPDpö≤β≤×l×cβΠ≤cö×şøcalDa−·D×l×cβΠ≤cöΠ≤şøcDpΠ≤p×Πβø×αD≤äD
p≤lyaşø·×SçΠapö×−×D≤ωø·×DπøβöDμaΠø≤καDä××·DΠaβø≤αD≤äDp≤lyaşø·×Dβ≤DçΠapöøβ×D≤ωø·×RDJournaloofo
MaterialsoChemistryoCPD2014PDVPDVV[V

7.1 27

805 sκlβøäκ−cβø≤−alDö≤ş≤l×pβøcDøΠø·øκşLoooMD·×−·Πøş×ΠαDβ≤πaΠ·αDα≤lκβø≤−QpΠ≤c×αα×·D−≤−·≤p×·D
×l×cβΠ≤pö≤αpö≤Π×αc×−c×DπøβöDl≤πD×ääøcø×−cyDΠ≤llQ≤ääRD2014PDUYPDUY^]QUZTZ 26

804 zö×DμøβalDΠ≤l×D≤äDvgtoDä≤ΠDβö×D×−öa−c×·Dpö≤β≤caβalyβøcDacβøμøβyD≤äDşaç−×βøcallyDΠ×cycla°l×D
tâ��qVzøXu^Ss−l×VuXSvgtoDc≤şp≤αøβ×αRD2014PDWUUPDVWTQVW] 35

803 zö×D×ää×cβD≤äDβö×Dlø−ıø−çDβ≤p≤l≤çyD≤−Dβö×D×l×cβΠ≤cö×şøcalDa−·Dαp×cβΠ≤×l×cβΠ≤cö×şøcalDpΠ≤p×Πβø×αD≤äD
caΠ°az≤lylDακ°αβøβκβ×·Dp×Πyl×−×D°øαøşø·×αRD2014PDUWYPDX][QX^X 16
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802 u−Qz≤pDˇ�Qyβacıø−çD≤äDwκaαøpla−aΠDs≤l×cκl×αDø−Dn≤l×QzΠa−αp≤Πβø−çDsaβ×Πøalα_Do−·κcø−çDg−øα≤βΠ≤pøcD
iaΠΠø×ΠDs≤°øløβyDø−Dgş≤Πpö≤καDlølşαRD2014PDUVZPDY^UTQY^UX 13

801 yy−βö×αøαDa−·DpΠ≤p×Πβø×αD≤äD−×πDβΠøpö×−ylaşø−×D°aα×·Dlκşø−×αc×−βDö≤l×DβΠa−αp≤Πβø−çDşaβ×ΠøalαD
c≤−βaø−ø−çD−apöβöylDa−·D°κβa·ø×−×Dκ−øβαRD2014PDU]PDWV[QWWW 5

800 {−·×Παβa−·ø−çDβö×Du−QuääDyπøβcöø−çDs×cöa−øαşDø−Diaβø≤−øcDz×βΠaμal×−βDmΠ≤κpQ|Qhaα×·Dllκ≤Πø·×D
s≤l×cκlaΠDy×−α≤ΠαD{αø−çDuΠ°øβalDg−alyαøαRD2015PDUU^PDUVZ^WQ] 9

799 yşallDs≤l×cκl×Dlκ−·aş×−βalαRD2015PDUXVQUZU 1

798 |ap≤ΠDj×p≤αøβø≤−Ds×βö≤·αDa−·Dz×cö−≤l≤çø×α_Dx×α×aΠcöDβ≤Dsa−κäacβκΠø−çRD2015PDW]TQW^^

797 zΠøaΠylaşø−×Qhaα×·DuΠça−øcDsøω×·Q|al×−c×Di≤şp≤κ−·αRD2015PDVXYQVZ] 3

796 kl×cβΠ≤−Qj×äøcø×−βDi≤−üκçaβ×·Dn×β×Π≤aΠ≤şaβøcαRD2015PDXUUQXXW

795 j×αøç−αD≤äDlκ−cβø≤−alDˇ�Qkl×cβΠ≤−Dsaβ×ΠøalαD°aα×·D≤−Dβö×DiöaΠacβ×ΠøαβøcDl×aβκΠ×αD≤äDh≤Π≤−RD2015PD]]PDUWY[QUW[[ 182

794 xa·øcalDg··øβø≤−Dβ≤Di≤Πa−−κl×−×Ds×·øaβ×·D°yD|øαø°l×QløçöβQpö≤β≤Π×·≤ωDiaβalyαβαRD2015PDXXPDYXYQYX[ 18

793 zö×D×ää×cβD≤äDcö×şøcalDαβΠκcβκΠ×D≤−Dβö×Dαβa°øløβyD≤äDpöyαøcalDμap≤ΠD·×p≤αøβ×·Dçlaαα×αD≤äD
UPWPYQβΠøaΠyl°×−z×−×RD2015PDUXWPDT]XYTZ 37

792 wκa−βκşDcö×şøcalDcalcκlaβø≤−Dαβκ·yD≤−Dβ×Πpö×−ylDaΠylaşø−×αDö≤l×DβΠa−αp≤ΠβDşaβ×ΠøalαRD2015PDVWPDU]VQU]Y 2

791 s×cöa−≤älκ≤Π≤cöΠ≤şøαşD≤äDUQglıa−≤ylaşø−≤pyΠ×−×αRD2015PDUZPDWTW]QXW 20

790 zö×≤Π×βøcalDyβκ·yD≤äDkl×cβΠ≤−øcDyβΠκcβκΠ×αDa−·DiöaΠç×DzΠa−αp≤ΠβDvΠ≤p×Πβø×αD≤äD
^PUTQhøαLLkMQVQLpyΠø·Q−QylMDμø−ylMDL−cVPWPXMDg−βöΠac×−×RD2015PDWWPD^[XQ^]T 1

789 jøμ×Παøäø×·Dyy−βö×αøαD≤äDlκΠa−αD°yDi≤κplø−çD°×βπ××−Dk−≤lαSUPWQjøcaΠ°≤−ylDi≤şp≤κ−·αDa−·D
tøβΠ≤≤l×äø−α_DjøΠ×cβDgcc×ααDβ≤Djø≤ωa’Y”ö×løc×−×αRD2015PDUTPDVYVYQWZ 26

788 tQn×β×Π≤βΠøa−çκl×−×α_Dlaαcø−aβø−çDx×laβøμ×αD≤äDzΠøpö×−ylaşø−×RD2015PDUYPDUUU^QWU 22

787 kää×cβD≤äDvΠ×αακΠ×Da−·Ds≤uWDn≤l×Do−ü×cβø≤−Dray×ΠD≤−Dβö×DiκΠΠ×−βQ|≤lβaç×DiöaΠacβ×ΠøαβøcαD≤äD
uΠça−øcDrøçöβDkşøββø−çDjø≤·×αRD2015PDUUWVPDUZTQUZY

786 n≤ş≤×pøβaωøalDçΠ≤πβöDş≤·×αDø−Dβ×ωβκΠ×·PDp≤lycΠyαβallø−×DκlβΠaβöø−Dp×−βac×−×DäølşαD≤−D·ø×l×cβΠøcαRD
2015PDVYVPDUV^UQUV^^ 1

785 yy−βö×αøαDa−·Dpö≤β≤lκşø−×αc×−βDpΠ≤p×Πβø×αD≤äDç×≤ş×βΠøcallyDöø−·×Π×·D
cøαQβΠøαL·øpö×−ylaşø−≤älκ≤Π×−×MDaαDpΠ×cκΠα≤ΠαDβ≤DløçöβQ×şøββø−çD·×μøc×αRDMoleculesPD2015PDVTPDXZWYQYX 4.8 5
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784 iöaΠç×DcaΠΠø×ΠDş≤°øløβyDa−·D×l×cβΠ≤−øcDpΠ≤p×Πβø×αD≤äDglLupMW_DøşpacβD≤äD×ωcøş×ΠDä≤Πşaβø≤−RD2015PDZPDUUT[QUY 6

783 v≤lyş×ΠαDa−·Djy×α_Dj×μ×l≤pş×−βαDa−·Dgppløcaβø≤−αRD2015PD[PD[U[Q[XZ 85

782 yy−βö×αøαDa−·DvΠ≤p×Πβø×αD≤äDt≤μ×lDh≤Π≤−·øpyΠΠ≤ş×βö×−×DLhujov†MQz×βö×Π×·DzΠøpö×−ylaşø−×D
i≤−üκçaβ×αRD2015PDZ]PDUX]Y 1

781 upβøşøzaβø≤−D≤äDöy°Πø·D°lκ×D≤Πça−øcDløçöβQ×şøββø−çD·ø≤·×αD°aα×·D≤−Dαø−çl×βDa−·DβΠøpl×βD×ωcøβ≤−D
·øääκαø≤−Dl×−çβöRD2015PDYXPDTZlmT^ 4
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411 yy−βö×αøαDa−·DiöaΠacβ×Πøzaβø≤−D≤äDzΠøaΠylaşø−×Qhaα×·Di≤p≤lyş×ΠαDi≤−βaø−ø−çDiaΠ°az≤l×D{−øβαD
rø−ı×·DaβDWP^Dv≤αøβø≤−αDø−Dsaø−Diöaø−RD2017PD[XPDYT]QYUZ

410 yy−βö×αøαDa−·Dkl×cβΠ≤cöΠ≤şøαşD≤äDnøçölyDuΠça−≤α≤lκ°l×Dv≤lyaşø·×αDa−·Dv≤lyøşø·×αDπøβöDhκlıyD
zΠøβylQyκ°αβøβκβ×·DzΠøpö×−ylaşø−×D{−øβαRD2017PD^PD 23

409 x×c×−βDvΠ≤çΠ×αα×αDø−Dv×Π≤μαıøβ×Dy≤laΠDi×llαRD2017PD 2

408 vö≤β≤pöyαøcalDpΠ≤p×Πβø×αD≤äD°×−za−βöΠ≤−×D·×Πøμaβøμ×α_D×ää×cβD≤äDακ°αβøβκ×−βPDα≤lμ×−βDp≤laΠøβyDa−·D
öy·Π≤ç×−D°≤−·ø−çRD2018PDU[PDXYWQXZX 12

407 k−çø−××Πø−çDβö×Dø−β×Πc≤−−×cβø−çDlay×ΠDä≤ΠD×ääøcø×−βDø−μ×Πβ×·Dβa−·×şDp≤lyş×ΠDα≤laΠDc×llαDπøβöD
a°α≤Πpβø≤−Dc≤şpl×ş×−βaΠyDäκll×Π×−×Da−·D−≤−äκll×Π×−×Dacc×pβ≤ΠαRD2018PDU]TPDUQ^ 23
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406 kl×cβΠ≤cö×şøcalDuωø·aβøμ×Diâ��nDgşø−aβø≤−D≤äDvö×−≤lα_Dgcc×ααDβ≤DzΠøaΠylaşø−×Dj×Πøμaβøμ×αRD2018PD
UWTPDX]V[QX]WU 35

405 kl×cβΠ≤cö×şøcalDuωø·aβøμ×DiQnDgşø−aβø≤−D≤äDvö×−≤lα_Dgcc×ααDβ≤DzΠøaΠylaşø−×Dj×Πøμaβøμ×αRD2018PDY[PDX[W[QX[XU 120

404 jøpö×−ylpyΠ×−ylaşø−×Qäκ−cβø≤−aløz×·Dp≤lyp×pβø·×α_Dα×c≤−·aΠyDαβΠκcβκΠ×αPDaççΠ×çaβø≤−Qø−·κc×·D
×şøααø≤−PDa−·DcaΠ°≤−D−a−≤βκ°×D·øαp×Παø°øløβyRRD2018PD]PDUYVZZQUYV]U 6

403 jlzDyβκ·ø×αD≤−Dβö×Dx×acβø≤−αD≤äDh≤Π≤l×αDπøβöDglıy−×αRD2018PDVXPD^ZUVQ^ZVU 13

402 kl×cβΠ≤cö×şøcallyDαy−βö×αøα×·Dωa−βö≤−×Qc≤Π×·Dc≤−üκçaβ×·Dp≤lyş×ΠαDaαDşaβ×ΠøalαDä≤ΠD
×l×cβΠ≤cöΠ≤şøcDπø−·≤παRD2018PDV[WPDVZXQV[V 17

401 oşpacβD≤äDv×Πøpö×ΠalDmΠ≤κpαD≤−Dvö×−≤βöøazø−×Qhaα×·Dn≤l×QzΠa−αp≤Πβø−çDsaβ×ΠøalαDä≤ΠDv×Π≤μαıøβ×D
y≤laΠDi×llαRD2018PDWPDUUXYQUUYV 94

400 r≤πQc≤αβDαy−βö×αøαD≤äDö×β×Π≤cycløcDαpøΠ≤Qβyp×Dö≤l×DβΠa−αp≤Πβø−çDşaβ×ΠøalαDä≤ΠDp×Π≤μαıøβ×Dα≤laΠDc×llD
appløcaβø≤−αRD2018PDXVPD[WWVQ[WW^ 13

399 gDöøçöDzDçDαşallQş≤l×cκl×DaΠylaşø−×D·×Πøμaβøμ×DaαDaD·≤p×·Dö≤l×Qø−ü×cβø≤−SβΠa−αp≤ΠβDşaβ×ΠøalDä≤ΠD
αβa°l×D≤Πça−øcDløçöβQ×şøββø−çD·ø≤·×αRD2018PDY]PDUW^QUXX 9

398 jøα≤·øκşDh×−z≤·øpyΠΠ≤l×Dyκlä≤−aβ×DaαDt×κβΠalDn≤l×QzΠa−αp≤Πβø−çDsaβ×ΠøalαDä≤ΠDv×Π≤μαıøβ×Dy≤laΠD
i×llαRDJournaloofotheoAmericanoChemicaloSocietyPD2018PDUXTPDYTU]QYTVV 16.4 67

397 yy−βö×αøαDa−·Dpö≤β≤pöyαøcalDø−μ×αβøçaβø≤−αD≤äDiDWDQβΠøazø−×D°aα×·DαβaΠQløı×Dc≤−üκçaβ×·Dş≤l×cκl×αRD
2018PDWY^PDUZXQU[U 3

396 g−çκlaΠQyöap×·Dtapöβöal×−×DhøαLUPYQ·øaşø·×QVPZQ·øylø·×−×Mşal≤−≤−øβΠøl×Dä≤ΠDnøçöQv×Πä≤Πşa−c×PD
gøΠQyβa°l×DtQzyp×DuΠça−øcDlø×l·Qkää×cβDzΠa−αøαβ≤ΠαRD2018PDVTPDVYW]QVYXV 13

395 yy−βö×αøαDa−·Dαp×cβΠalDpΠ≤p×Πβø×αD≤äDöal≤ç×−Dş×βöylQpö×−ylQpyΠaz≤l≤qκø−≤ωalø−×Dälκ≤Π×αc×−c×D
·y×α_Dkωp×Πøş×−βDa−·DjlzSzjjlzDcalcκlaβø≤−αRD2018PDU^]PDW[TQW[[ 6

394 o−β×Πş≤l×cκlaΠDcö×ş≤QDa−·DΠ×çø≤α×l×cβøμ×DaΠ≤şaβøcDiQnDaşø−aβø≤−D≤äDalı≤ωyaΠ×−×αDpΠ≤ş≤β×·D°yD
Πö≤·øκşD−øβΠ×−≤ø·αRD2018PDYXPDVVZXQVVZ[ 17

393 s×βalDiö×laβ×Dj×−·Πøş×ΠαRD2018PDYTWQZWU 0

392 t×πDurkjαDhaα×·D≤−D‘øΠc≤−øκşDs×βalQuΠça−øcDlΠaş×π≤ΠıRD2018PDZPDU[TUTZT 32

391 valla·øκşQcaβalyz×·Dy×l×cβøμ×Dgşø−aβø≤−D≤äDgΠylLöal≤aΠylMaşø−×αDπøβöD^nQiaΠ°az≤l×Dj×Πøμaβøμ×αRD
2018PDWZTPDUTT[QUTU] 7

390 pyklv_Dgκβ≤şaβøcD·×c≤şp≤αøβø≤−D≤äDβö×Dc≤şpl×ωDş≤l×cκlaΠDαyαβ×şαDø−β≤DΠøçø·Dp≤laΠøza°l×D
äΠaçş×−βαRD2018PDW^PD]T[Q]UX 3

389 kl×cβΠ≤cö×şøcalDäølşαD·×p≤αøβø≤−Da−·D×l×cβΠ≤Q≤pβøcalDpΠ≤p×Πβø×αD≤äD°øαQcaΠ°az≤lQβΠøpö×−ylaşø−×D
×−·Qcap×·D·×−·Πøş×ΠøcDp≤lyş×ΠαRD2018PDVZWPDY]YQY^Y 11
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388 yy−βö×αøαD≤äDβöΠ××D−×πDβöø≤pö×−×Dc≤−·×−α×·DpyΠ×−×D·×Πøμaβøμ×αPDcΠyαβalDαβΠκcβκΠ×Da−·D×μalκaβø≤−D
≤äDβö×øΠDpö≤β≤pöyαøcalDpΠ≤p×Πβø×αRD2018PDUUY[PDWX]QWYX 1

387 vö≤β≤Π×αp≤−αøμ×DuΠça−≤°≤Π≤−Dyyαβ×şαRD2018PDX[Q[[ 13

386 kl×cβΠ≤αy−βö×αøαD≤äDΠ×·≤ωQacβøμ×Da−·D×l×cβΠ≤cöΠ≤şøcDp≤lyş×ΠDäølşαDäΠ≤şDβΠøpö×−ylaşø−×Qc≤Π×·D
αβaΠQαöap×·Dş≤l×cκl×αD×−·Qcapp×·DπøβöDaΠylaşø−×DçΠ≤κpαRD2018PD^^PDXVVQXWZ 22

385 yy−βö×αøαDa−·DcΠyαβalDαβΠκcβκΠ×D≤äD−≤μ×lDälκ≤Π×αc×−βDUPWPXQ≤ωa·øaz≤l×Qc≤−βaø−ø−çDcaΠ°≤ωylaβ×D
løça−·αRD2018PDUUY[PDW[XQW]T 15

384 gDn×β×Π≤aΠylaşø−×Drø°ΠaΠy_Do−·øκşQiaβalyz×·Dtκcl×≤pöøløcDgΠ≤şaβøcDyκ°αβøβκβø≤−D≤äD
glı≤ωyö×β×Π≤aΠ×−×αDπøβöDgşø−×αRD2018PDWZTPDUUY^QUU]U 13

383 gDjøΠ×cβDiâ��nDi≤κplø−çDs×βö≤·Dä≤ΠDvΠ×paΠø−çDˇ�Qi≤−üκçaβ×·Dlκ−cβø≤−alDv≤lyş×ΠαDπøβöDnøçöD
x×çø≤Π×çκlaΠøβyRD2018PDYUPDW[^QW]] 30

382 pâ��ˇ�Di≤−üκçaβ×·Dv≤lyş×ΠαDhaα×·D≤−Dyβa°l×DzΠøaΠyl°≤Πa−×DπøβöD−Qzyp×Dh×öaμø≤ΠDø−Dupβ≤×l×cβΠ≤−øcD
j×μøc×αRD2018PDUWTPDVVTYQVVT^ 33

381 pQˇ�Di≤−üκçaβ×·Dv≤lyş×ΠαDhaα×·D≤−Dyβa°l×DzΠøaΠyl°≤Πa−×DπøβöD−Qzyp×Dh×öaμø≤ΠDø−Dupβ≤×l×cβΠ≤−øcD
j×μøc×αRD2018PDY[PDVU]WQVU][ 79

380 zQyöap×·Dh×−zøşø·az≤l×Dj×Πøμaβøμ×αDaαDhlκ×Qkşøββø−çDsaβ×Πøalα_Dzö×Dx≤l×D≤äDiVDyκ°αβøβκ×−βαD≤−D
vö≤β≤pöyαøcalDvΠ≤p×Πβø×αRD2018PD[PD[V^Q[W] 1

379 gDαøşpl×DşκlβøQΠ×αp≤−αøμ×Dαyαβ×şD°aα×·D≤−Dal·×öy·×Däκ−cβø≤−aløz×·Daşø−≤Q°≤Πa−×αRD2018PD^PDU^TVQU^UU 72

378 yşallDs≤l×cκl×Qs≤·øäø×·Dn≤l×DzΠa−αp≤ΠβDray×ΠDzaΠç×βø−çDr≤πDzκΠ−Qu−Q|≤lβaç×PDhΠøçöβPDa−·D
kääøcø×−βDlκllQi≤l≤ΠDwκa−βκşDj≤βDrøçöβDkşøββø−çDjø≤·×αRD2018PDUTPDW]ZYQW][W 30

377 yp×cβΠalQrκşø−×αc×−βDvΠ≤p×Πβø×αD≤äDVQgΠylQUPWPXQ≤ωa·øaz≤l×αRD2018PD]]PDZTVQZTX 4

376 ypac×ΠQkωβ×−·×·DhøαQk−×Q†−×Di≤şp≤κ−·α_Dyc≤p×PDrøşøβaβø≤−αPDa−·DvΠ≤p×Πβø×αRD2018PDVTU]PDXZTTQXZUW 1

375 y≤lκβø≤−DpΠ≤c×αα×·D°lκ×Q×şøββø−çDa−·Dö≤l×QβΠa−αp≤Πβø−çDşaβ×ΠøalαDäΠ≤şDβΠκω×−×QcaΠ°az≤l×QpyΠ×−×D
βΠøa·αRD2018PDY[PDWYVQWY] 10

374 gDβö×ΠşallyDcΠ≤ααQlø−ı×·Dö≤l×QβΠa−αp≤Πβø−çDäølşDπøβöDβö×DΠ×şaΠıa°l×Dα≤lμ×−βDΠ×αøαβa−c×Dä≤ΠD
α≤lκβø≤−QpΠ≤c×αα×·DurkjαRD2018PDY[PDWXYQWYU 13

373 yy−βö×αøαD≤äDnøçölyDx×çø≤Π×çκlaΠPDn×a·Qβ≤QzaølDi≤κpl×·Dv≤lyLWQ≤cβyl×αβ×Πβöø≤pö×−×MDμøaDiâ��nSiâ��nD
i≤κplø−çDv≤lyc≤−·×−αaβø≤−RD2018PDWZPDUTU^QUTVZ 5

372 vö≤β≤Π×·≤ωQcaβalyz×·DiLαpVMâ��tDc≤κplø−çDΠ×acβø≤−αRD2018PDY^PDUZTYQUZUW 39

371 yy−βö×αøαDa−·D≤pβøcalDcöaΠacβ×Πøzaβø≤−D≤äD−≤μ×lDcaΠ°az≤l×DycöøääD°aα×αRD2018PDUUYWPDXVQX[ 11
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370 gDt≤μ×lDβΠa−αQUQL^Qg−βöΠylMQVQpö×−yl×βö×−×Dj×Πøμaβøμ×Di≤−βaø−ø−çDaDvö×−a−βöΠ≤øşø·az≤l×D{−øβDä≤ΠD
gppløcaβø≤−Dø−DuΠça−øcDrøçöβQkşøββø−çDjø≤·×αRD2018PDUWPD]UQ]] 12

369 yøşκlaβø≤−Dαβκ·yD≤äDö≤l×Dş≤°øløβyDø−Dβö×Daş≤Πpö≤καDpöaα×D≤äD≤Πça−øcDş≤l×cκl×αRD2018PDYWPDUXUQUYT 5

368 uΠça−øcDα×şøc≤−·κcβ≤ΠDcΠyαβalαRD2018PDX[PDXVVQYTT 429

367
t≤μ×lDπø·×Q°a−·çapDc≤p≤lyş×ΠD°×aΠø−çDalıylβöø≤Qβöø≤pö×−×Qακ°αβøβκβ×·D°×−z≤·øβöø≤pö×−×Da−·D
ş×βöylDβöø≤pö×−×QWQcaΠ°≤ωylaβ×Dä≤ΠDöøçölyDαβa°l×Däκll×Π×−×QäΠ××Dαøşpl×Dp≤lyş×ΠDα≤laΠDc×llαRD2018PD
YWPDUYUQUY^

8

366 iö×şøcallyD·øμ×Πα×DαşallDş≤l×cκl×Dälκ≤Π×αc×−βDcö×ş≤α×−α≤ΠαDä≤ΠDc≤pp×ΠDø≤−RD2018PDWY[PDYTQUTX 217

365 gDc≤şpaΠaβøμ×Dαβκ·yD≤äDΠ×·≤ωQacβøμ×PDaş°øp≤laΠD×l×cβΠ≤cöΠ≤şøcDβΠøpö×−ylaşø−×Q°aα×·Dp≤lyøşø·×αD
pΠ×paΠ×·D°yD×l×cβΠ≤cö×şøcalDp≤lyş×Πøzaβø≤−Da−·Dc≤−μ×−βø≤−alDp≤lyc≤−·×−αaβø≤−Dş×βö≤·αRD2018PD^PDVWZQVX] 29

364 sκlβøäκ−cβø≤−alDβΠøpö×−ylaşø−×Dp≤lyş×ΠαDαy−βö×αøz×·DμøaD·øΠ×cβDLö×β×Π≤MDaΠylaβø≤−Dp≤lyş×Πøzaβø≤−RD
2018PDYZPDUX[QUYW 10

363 t×πDWjQαβ×Π×≤c≤−äøçκΠaβ×·DcøαQβΠøαLälκ≤Π×−ylpö×−ylaşø−≤MQ°×−z×−×DπøβöDlaΠç×Dαβ×ΠøcDöø−·Πa−c×Dβ≤D
şø−øşøz×Dˇ�â��ˇ�Dαβacıø−çDø−Dβöø−QäølşD·×μøc×αRDDyesoandoPigmentsPD2018PDUX^PDW[[QW]Z 4.6 3

362 VQLVQny·Π≤ωypö×−ylMøşø·az≤l×Q°aα×·Dä≤κΠQc≤≤Π·ø−aβ×D≤Πça−≤°≤Π≤−Dc≤şp≤κ−·αDπøβöD×ääøcø×−βD·××pD
°lκ×Dpö≤β≤lκşø−×αc×−c×Da−·D×l×cβΠ≤lκşø−×αc×−c×RDDaltonoTransactionsPD2017PDX[PDUV[QUWX 4.3 18

361
rκşø−×αc×−βDpΠ≤p×Πβø×αDa−·DαβΠκcβκΠ×D≤äD−×πDigvöQ°aα×·Dla−βöa−ø·×Dc≤şpl×ω×αD’r−rWw”PD
c≤−βaø−ø−çDa··øβø≤−alD°øαQö×β×Π≤cycløcDaΠ≤şaβøcDløça−·Qa−β×−−aDVQLUPWPXQ≤ωa·øaz≤l×QVQylMDpyΠø·ø−×RD
OpticaloMaterialsPD2018PD[YPDXY^QXZX

3.3 7

360 y≤lø·Dyβaβ×Da−·DgççΠ×çaβø≤−Do−·κc×·Dkşøααøμ×DiöΠ≤ş≤pö≤Π×αD°yDsκlβøQc≤şp≤−×−βDyy−βö×α×αRD2018PD
Y]PD]]^Q^TT 21

359 jøμ×ΠαøβyQuΠø×−β×·Dyy−βö×αøαDa−·DupβøcalDvΠ≤p×Πβø×αD≤äDhøcöΠ≤ş≤pö≤ΠøcDvyΠΠ≤l×Qllκ≤Π≤pö≤Π×D
i≤−üκçaβ×αRDFrontiersoinoChemistryPD2018PDZPDY[^ 5 3

358 j×αøç−Da−·Dyy−βö×αøαD≤äDkääøcø×−βDkl×cβΠ≤ç×−×Πaβ×·Diö×şølκşø−×αc×−βDkşøββ×ΠαDj×Πøμ×·DäΠ≤şD
vyΠ×−×RD2018PDUZYPDmUZWQmU[T 5

357 yy−βö×αøαDa−·DvΠ≤p×Πβø×αD≤äDtQgΠylpyΠΠ≤l×Qlκ−cβø≤−aløz×·Dv≤lyLUQö×ω×−×QalβQiuMRD2018PDYUPD^WVWQ^WWV 2

356 t×πDn×løc×−×Qzyp×Dn≤l×QzΠa−αp≤Πβø−çDs≤l×cκl×αDä≤ΠDnøçöQv×Πä≤Πşa−c×Da−·DjκΠa°l×Dv×Π≤μαıøβ×D
y≤laΠDi×llαRD2018PDUTPDXUXW^QXUXX^ 28

355 o−β×Πäac×D×−çø−××Πø−çD≤äDLö°≤ωD{zøu}—{V}MfvgtoD−a−≤αβΠκcβκΠ×αDä≤ΠD×ääøcø×−βDμøαø°l×QløçöβDacβøμaβø≤−RD
2018PDXUPDU 3

354 upβøcalDa−·Dpö≤β≤×l×cβΠ≤cö×şøcalDαβκ·ø×αD≤−Dpö≤β≤acβøμ×Dø−≤Πça−øcS≤Πça−øcS≤Πça−øcSø−β×Πäac×D
aαα×ş°lø×αD≤äDi·ySp≤lyDWQLVQβöø×−ylMDa−ølø−×Sp≤lyDVPVD°øβöø≤pö×−×RD2018PDUPD[X]Q[Y] 4

353 jøΠ×cβDiâ��nDh≤Πylaβø≤−DaβDβö×DVQDa−·DVP[Qv≤αøβø≤−αD≤äDvyΠ×−×Dr×a·ø−çDβ≤DhΠøçöβlyDhlκ×QDa−·D
mΠ××−Qkşøββø−çDiöΠ≤ş≤pö≤Π×αRD2018PD[PDVVWWQVVW] 10
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352 zöø≤pö×−×Dyy−βö×α×αD°yDxø−çDl≤Πşø−çDsκlβøc≤şp≤−×−βDx×acβø≤−αRD2018PDW[ZPDW] 12

351
høp≤laΠDΠ×αøαβøμ×Dαπøβcöø−çD·×μøc×D°aα×·D≤−DtPteQ°øαLWQş×βöylpö×−ylMQtPteQ·øpö×−yl°×−zø·ø−×Da−·D
p≤lyLWPXQ×βöyl×−×·ø≤ωyβöø≤pö×−×M_p≤lyLαβyΠ×−×Dακlä≤−aβ×MSp≤lyLμø−ylDalc≤ö≤lMD°ølay×ΠDαβacı×·D
αβΠκcβκΠ×RD2018PDUVXPDU

17

350 t≤μ×lD×l×cβΠ≤−Q·×äøcø×−βDpö×−a−βöΠø·ø−×D°aα×·D·øαc≤βøcDløqκø·DcΠyαβalαRD2018PDV[VPDY]WQY]^ 9

349 gDşaç−×βøcallyDΠ×cycla°l×Dpö≤β≤caβalyαβDπøβöDc≤şş×−·a°l×D·y×D·×çΠa·aβø≤−DacβøμøβyDaβDaş°ø×−βD
c≤−·øβø≤−αRD2018PD]PDUX[TT 36

348 kωcøpl×ω_DoβαDtaβκΠ×Da−·Dgppløcaβø≤−Dβ≤DurkjαRD2018PDWWUQW[Z 2

347 kωpløcøβDs×βö≤·Dz≤Dkμalκaβ×Dβö×Dkωβ×Π−alDx×≤Πça−øzaβø≤−Dk−×ΠçyD≤äDiöaΠç×QzΠa−αä×ΠDx×acβø≤−αDø−D
uløç≤ac×−×DiΠyαβalαD{αø−çDβö×Dyβaβ×Qyp×cøäøcDv≤laΠøza°l×Dl≤Πc×Dlø×l·RD2018PDUVVPD]^Y[Q]^ZX 8

346 s≤yVDø−c≤Πp≤Πaβ×·Döy°Πø·Dö≤l×DβΠa−αp≤ΠβDlay×ΠDä≤ΠDöøçöDp×Πä≤Πşa−c×Da−·Dαβa°l×Dp×Π≤μαıøβ×Dα≤laΠD
c×llαRD2018PDVXZPDU^YQVTW 31

345 xκnilLiuMLvvöMQiaβalyz×·DjøΠ×cβDgşø·aβø≤−D≤äDgΠ×−×DiQnDh≤−·DπøβöDgzø·×αRD2018PD]WPDUW]UUQUW]VT 16
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42 uΠça−øcDvö≤β≤c≤−·κcβ≤Πα_Dvö≤β≤ç×−×Πaβø≤−PDzΠa−αp≤ΠβPDa−·Dgppløcaβø≤−αDø−DvΠø−βø−çRD2022PDV[YQWW] 0

41 j×αøç−Da−·Dαy−βö×αøαD≤äDjQgQjeDβyp×Dc≤şp≤κ−·αDπøβöDgokDcöaΠacβ×ΠøαβøcαDä≤ΠDöy°Πø·D}urkjDπøβöD
αβa°l×DcöΠ≤şaβøcøβyRDDyesoandoPigmentsPD2022PDVTYPDUUTYUU 4.6 0

40 y≤lκβø≤−QpΠ≤c×ααa°l×D·≤−≤Πâ��ˇ�â��acc×pβ≤ΠDβyp×Dβöø×−≤’WPVQ°”βöø≤pö×−×D·×Πøμaβøμ×αaDαy−βö×αøαPD
pö≤β≤pöyαøcalDpΠ≤p×Πβø×αDa−·Dappløcaβø≤−αRDJournaloofoMaterialsoChemistryoCPD 7.1 0

39 i≤şpaΠaβøμ×Dyβκ·yD≤−Dy×−αø−çDa−·DupβøcalDvΠ≤p×Πβø×αD≤äDiaΠ°az≤l×Drø−ı×·Dt≤μ×lD‘ø−cLoøMDa−·Di≤°alβD
LoøMDvöβöal≤cya−ø−×αRDSSRNoElectronicoJournalPD 1

38 o−β×Πş≤l×cκlaΠDny·Π≤ç×−Dh≤−·Da−·D˛ Q˛ Dyβacıø−çDoşpΠ≤μ×Dkl×cβΠ≤−Ds≤°øløβyD≤äD
vö×−a−βöΠ≤lø−×Qhaα×·Dkl×cβΠ≤−QzΠa−αp≤Πβø−çDsaβ×ΠøalαRDSSRNoElectronicoJournalPD 1

37 o−β×Πş≤l×cκlaΠDny·Π≤ç×−Dh≤−·´ g−·D˛ Qyβacıø−çDoşpΠ≤μ×Dkl×cβΠ≤−Ds≤°øløβyD≤äDvö×−a−βöΠ≤lø−×Qhaα×·D
kl×cβΠ≤−QzΠa−αp≤Πβø−çDsaβ×ΠøalαRDSSRNoElectronicoJournalPD 1

36 iöaΠacβ×ΠøαβøcαDa−·Dn≤l×DzΠa−αp≤Πβø−çDvΠ≤p×Πβø×αD≤äDiycløcDuløç≤ş×ΠαDi≤−αøαβø−çD≤äD
XQucβylβΠøpö×−ylaşø−×RD2022PD[]PDUW]QUXV

35 lκΠa−Däκ−cβø≤−aløz×·D−apöβöal×−×·øøşø·×Dα×şøc≤−·κcβ≤ΠαDπøβöD·øää×Π×−βDtQalıylDcöaø−αDä≤ΠD−Qβyp×D
≤Πça−øcDβöø−QäølşDβΠa−αøαβ≤ΠDappløcaβø≤−αRD2022PDVTZPDUUTZTW 0

34 i≤şpaΠaβøμ×Dαβκ·yD≤−Dα×−αø−çDa−·D≤pβøcalDpΠ≤p×Πβø×αD≤äDcaΠ°az≤l×Dlø−ı×·D−≤μ×lDzø−cLooMDa−·Dc≤°alβDLooMD
pöβöal≤cya−ø−×αRD2022PDVV[PDUUZUW^ 0

33 o−β×Πş≤l×cκlaΠDöy·Π≤ç×−D°≤−·Da−·Dˇ�Qˇ�Dαβacıø−çDøşpΠ≤μ×D×l×cβΠ≤−Dş≤°øløβyD≤äDpö×−a−βöΠ≤lø−×Q°aα×·D
×l×cβΠ≤−QβΠa−αp≤Πβø−çDşaβ×ΠøalαRD2022PDUVU[PDUUW]ZY 0

32 zö×≤Π×βøcalD×μalκaβø≤−D≤äDcöaΠç×DβΠa−αp≤ΠβDpΠ≤p×Πβø×αDa−·Dş≤°øløβyD≤äDβ×βΠapö×−yl·øpyΠa−ylø·×−×D
·×Πøμaβøμ×αDø−D≤Πça−øcDäø×l·Q×ää×cβDβΠa−αøαβ≤ΠαRD2023PDXWYPDUUXV]W 0

31 uΠça−øcDy×şøc≤−·κcβ≤ΠαDä≤ΠDvö≤β≤μ≤lβaøcαRD2022PDUQWW 0

30 iöaΠacβ×ΠøαβøcαD≤äDiycløcDzΠøaΠylaşø−×Dn×ωaş×ΠαDa−·Dgppløcaβø≤−Dβ≤DuΠça−øcDlø×l·Dkää×cβDzΠa−αøαβ≤ΠRD
2022PD[]PDUWWQUW[ 0

29 zπ≤Qpö≤β≤−Da°α≤Π°ø−çDa−·DβΠøpl×βD×ωcøβ×·Dαβaβ×Dqκ×−cöø−çD≤äD−×aΠQoxDΠ×çø≤−DazaQhujov†D
pö≤β≤α×−αøβøz×ΠαDμøaDβΠøpö×−ylaşø−×Dş≤ø×βyD·×αpøβ×Dö×aμyD°Π≤şø−×Daβ≤şαRD 0
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28 x≤°καβDxa·øcalDiaβø≤−αD≤äDn×ωa°×−z≤p×Πyl×−×Dkωöø°øβø−çDnøçöDi≤−·κcβøμøβyDa−·Dk−a°lø−çDa−D
uΠça−øcDt≤−μ≤laβøl×Dupβ≤×l×cβΠ≤−øcDs×ş≤ΠyRD2022PDUXXPDUZZUVQUZZU^ 0

27 s≤l×cκlaΠDk−çø−××Πø−çD≤äDk−aşø−×Qhaα×·Dn≤l×QzΠa−αp≤Πβø−çDsaβ×ΠøalαDä≤ΠDnøçöQv×Πä≤Πşø−çD
v×Π≤μαıøβ×Dy≤laΠDi×llα_Do−älκ×−c×D≤äDβö×Di×−βΠalDn×β×Π≤aβ≤şRDVVTTY^T 0

26 y≤lø·â��røqκø·â��maαDvöaα×Dkqκølø°ΠøaDä≤ΠDyşallDvö×−yl×−×Qzöø≤pö×−×Di≤Quløç≤ş×ΠαRD 0

25 gDtDQkβöylcaΠ°az≤l×Qz×Πşø−aβ×·DypøΠ≤Qzyp×Dn≤l×QzΠa−αp≤Πβø−çDsaβ×ΠøalDä≤ΠDkääøcø×−βDa−·Dyβa°l×D
v×Π≤μαıøβ×Dy≤laΠDi×llαRD 1

24 t×aΠQo−äΠaΠ×·Qg°α≤Π°ø−çDhâ��tDr×πøαDvaøΠQlκ−cβø≤−aløz×·Dg−βöΠac×−×α_Dkl×cβΠ≤−øcDyβΠκcβκΠ×Dzκ−ø−çPD
i≤−ä≤Πşaβø≤−alDoα≤ş×ΠøαşPDa−·Dgppløcaβø≤−αDø−Dvö≤β≤βö×ΠşalDia−c×ΠDzö×ΠapyRD 4

23 iaΠΠø×ΠDβΠa−αp≤ΠβDcöaΠacβ×ΠøαβøcαD≤äDçlaααQä≤Πşø−çDcöøΠalDløqκø·DcΠyαβallø−×D·øş×ΠαD°aα×·D≤−D
≤løç≤Lpö×−yl×−×μø−yl×−×MDκ−øβαRD 0

22 oşp≤Πβa−c×D≤äDkl×cβΠøcQlø×l·Qo−·×p×−·×−βDs≤°øløβø×αDø−DzöøcıQlølşDuΠça−øcDy≤laΠDi×llαRD2022PDUXPDX[^ZUQX[^[T 0

21 kääøcø×−βDa−·Dαβa°l×D≤−×QşøcΠ≤ş×βΠ×QβöøcıD≤Πça−øcDløçöβQ×şøββø−çD·ø≤·×αRD 2

20 oΠ≤−Qiaβalyz×·Diâ��nDgcβøμaβø≤−Dä≤ΠDn×β×Π≤c≤κplø−çDa−·Di≤p≤lyş×Πøzaβø≤−D≤äDzöø≤pö×−×αDπøβöD
k−aşø−×αRD 1

19 gαyşş×βΠøcDtjoD×l×cβΠ≤−DβΠa−αp≤Πβø−çDygsDşaβ×ΠøalαDä≤ΠDappløcaβø≤−Dø−Dpö≤β≤μ≤lβaøcD·×μøc×αRD2022PD
V^UPDUU[VUX 1

18 i·ySvgtoS‘ysQYDö≤ll≤πDαpö×Π×α_DgDpö≤β≤caβalyαβDä≤ΠD×ääøcø×−βDyh~D·×çΠa·aβø≤−RD2023PDW[TPDUVUTU^ 0

17 vö≤β≤αβa°øløβyD≤äDlκşø−×αc×−βDβΠøαLVPXPZQβΠøcöl≤Π≤pö×−ylMş×βöylDΠa·øcalD×−öa−c×·D°yDβ×Πşø−alD
ş≤·øäøcaβø≤−D≤äDcaΠ°az≤l×D·≤−≤ΠRD2022PDY]PDUWXXWQUWXXZ 0

16 j×Πøμaβøμ×αD≤äDoşø·az≤l×Da−·DiaΠ°az≤l×DaαDhøäκ−cβø≤−alDsaβ×ΠøalαDä≤ΠDuΠça−øcDrøçöβQkşøββø−çDjø≤·×αRD
2022PDUYPD]X^Y 0

15 g−βöΠac×−×Q°aα×·Dälκ≤Π×αc×−βD×şøββ×ΠαDä≤ΠD×ääøcø×−βD°lκ×D≤Πça−øcDløçöβQ×şøββø−çD·ø≤·×αRD2022PDUTZ[VX 0

14 o−μ×αβøçaβø≤−D≤äDβö×Dkää×cβD≤äDyκ°αβøβκ×−βαD≤−Dkl×cβΠ≤−øcDa−·DiöaΠç×DzΠa−αp≤ΠβDvΠ≤p×Πβø×αD≤äD
h×−z≤βöøaz≤l×Dj×Πøμaβøμ×αRD2022PDV[PD]Z[V 0

13 gD·≤κ°l×Qö×løcalDyPiQ°Πø·ç×·Dβ×βΠapö×−ylQpaΠaQpö×−yl×−×·øaşø−×Da−·DøβαDp×Παøαβ×−βDΠa·øcalDcaβø≤−RD 0

12 o−β×Πş≤l×cκlaΠDo−β×Πacβø≤−αDa−·DiöaΠç×Dx×α≤−a−c×Di≤−βΠø°κβø≤−αDβ≤DzΠøpl×βDa−·Dyø−çl×βDkωcøβ≤−D
yβaβ×αD≤äDuløç≤ac×−×DgççΠ×çaβ×αRD2023PDV]PDUU^ 0

11 sκlβøΠ×α≤−a−βDzgjlDsaβ×Πøalα_DzΠøçç×Πø−çDβö×Dx×μ×Πα×Do−β×Παyαβ×şDiΠ≤ααø−çDβ≤Dall×μøaβ×Dβö×D
kääøcø×−cyDΠ≤llQ≤ääDø−DurkjαRD 0
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10 i≤pp×ΠQcaβalyz×·Dkl×cβΠ≤pöøløcDgşø−aβø≤−_Dg−D{şp≤lκ−çDyβΠaβ×çyDä≤ΠDt×πDiâ��tDh≤−·Dl≤Πşaβø≤−αRD 0

9 iöaΠç×Da−·DşaααDβΠa−αp≤ΠβDş×cöa−øαşαDø−Dβπ≤Q·øş×−αø≤−alDc≤μal×−βD≤Πça−øcDäΠaş×π≤ΠıαDLVjDiulαMD
ä≤ΠD×l×cβΠ≤cö×şøcalD×−×ΠçyDαβ≤Πaç×D·×μøc×αRD 0

8 y×läQaαα×ş°l×·D·øαc≤βøcαDaαDş≤l×cκlaΠDα×şøc≤−·κcβ≤ΠαRD 1

7 sκlβøäac×βαD≤äD≤Πça−≤ş×βalløcDqκø−≤lø−×Dc≤şpl×ω×αRD2023PDXYWQX[Y 0

6 yy−βö×αøαDa−·D×l×cβΠ≤−øcDpΠ≤p×Πβø×αD≤äDβ≤Παø≤−allyDc≤−αβΠaø−×·D°lκ×Q×şøααøμ×D
βΠøpö×−ylaşø−×QpyΠø·ø−×DcöΠ≤ş≤pö≤Π×αRD2023PDVUVPDUUUUWX 0

5 z≤πaΠ·DgccκΠaβ×DvΠ×·øcβø≤−D≤äDo≤−Ds≤°øløβyDø−DuΠça−øcDy×şøc≤−·κcβ≤ΠαD°yDgβ≤şøαβøcDyøşκlaβø≤−RD
2023PDU^PDUYU[QUYV] 0

4 v×ΠşøββøμøβyDzöΠ×αö≤l·Da−·Dzö×Πş≤·y−aşøcαD≤äDo−β×ç×ΠDiöaΠç×QzΠa−αä×ΠDi≤şpl×ωaβø≤−Dä≤ΠDa−D
uΠça−øcDj≤−≤Πâ��gcc×pβ≤ΠDvaøΠRD2023PDUV[PDV[^VQV]TT 0

3 ypaΠılø−çDuΠça−øcDvö≤αpö≤Π×αc×−c×DäΠ≤şDllκ≤Πø−aβ×·Dz×βΠaβöøa’[”ö×løc×−×α_Dyy−βö×αøαDa−·D
vö≤β≤pöyαøcalPDkl×cβΠ≤cö×şøcalDa−·Di≤şpκβaβø≤−alDyβκ·ø×αRD 0

2 zΠøpö×−ylaşø−×Qi≤−βaø−ø−çDh×−z≤øcDgcø·α_Dyy−βö×αøαPDrøqκø·DiΠyαβallø−×Da−·Dx×·≤ωDvΠ≤p×Πβø×αRD2023PD
V]PDV]][ 0

1 sκlβøc≤şp≤−×−βDg−−κlaβøμ×DyuDVDo−α×Πβø≤−D≤äDn×β×Π≤aβ≤şQrø−ı×·DUP[Qjøy−×αDä≤ΠDgcc×ααø−çDzΠøcycløcD
yκlä≤−×αRD 0
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