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s·c−₂∕c₂₃αC—n°Cx—m—nCy₃±c≤−₂∕c₂₃αQC2006OCT[OCVZ[[PVZ]W 63

2010 vh—∕±Cj·—g−—mC₂fCr·‘∕≥ CΑ“l±vu‘∕≥ CW“QC2006OC]OCgTXT 130

2009 kü±c≤−₂n·cC∕≤−≥c≤≥−±∕C₂fCr·l±vuWC—n°Cl±vuWC∕≤≥°·±°C≥∕·ngC−±∕₂n—n≤C·n±ü—∕≤·cCΑP−—αC∕c—≤≤±−·ngQC2006OC
ZVOC 20

2008 vh₂n₂n∕C—n°C≤h±−m₂°αn—m·c∕C₂fC≥nm·Α±°C—n°C°·∕₂−°±−±°Cr·SQYl±vuWQC2006OCTTSOCUUZVUPX 21

2007 ih—ng±∕C·nC±ü±c≤−₂n·cC∕≤−≥c≤≥−±C≥₃₂nCr·C·n∕±−≤·₂nC−±—c≤·₂nC₂fCm₂n₂cü·n·cCr·Vl±UKvuWLVQC2006OCTTSOCTZZWVPXS 19

2006 ih—−—c≤±−·β—≤·₂nC₂fC≤h±Cc—− ₂nCc₂—≤·ngC₂n≤₂Cr·l±vuWC₃—−≤·cü±∕C≥∕±°C·nCü·≤h·≥mC —≤≤±−·±∕QC2006OCTSSOCSYVXTT 124

2005 om₃−₂ff·ngCr·≤h·≥mCh—≤≤±−·±∕C αCz±≤h±−·ngCi—− ₂nPi₂—≤±°Cr·l±vu‘∕≥ CW“C≤₂Cv₂üα₃α−−₂ü±QCJournal of 
the Electrochemical SocietyOC2006OCTXVOCgUU[U 3.9 152

2004 kü±c≤−₂nCs·c−₂∕c₂₃αCy≤≥°αC₂fC≤h±Cr·l±vu‘∕≥ CW“C≤₂Cl±vu‘∕≥ CW“Cvh—∕±Cz−—n∕·≤·₂nQC2006OC]OCgU]X 496

2003 kff±c≤C₂fC∕·n≤±−·ngC≤·m±C₂nC≤h±C₃hα∕·c—üC—n°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCr·l±vuWRiCc₂m₃₂∕·≤±C
c—≤h₂°±∕QC2006OCWUWOCVUZPVVV 30
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2002 ih—−—c≤±−·∕—≤·₂nC₂fC₂ü·ff·n±P≤α₃±Cr·snΑl±Tâ��ΑvuWCc—≤h₂°±Cm—≤±−·—ü∕QC2006OCWUXOCVYUPVYY 39

2001 kü±c≤−₂ch±m·c—üOCs—gn±≤·cOC—n°Cy≤−≥c≤≥−—üConff±∕≤·g—≤·₂nC₂fC≤h±Cr·ΑKsnαl±TPαLvuWuü·ff·n±Cvh—∕±∕QC
2006OCT[OC[SWP[TV 147

2000 knh—nc±°Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCs±∕₂₃—−≤·c≥ü—≤±Cr·snvu‘∕≥ CW“Cf₂−Cr·≤h·≥mCo₂nC
h—≤≤±−·±∕QC2006OC]OCgUZZ 141

1999 kü±c≤−₂ch±m·c—üCx±—c≤·ff·≤αC₂fCr·l±vuWv−±₃—−±°C αCnα°−₂≤h±−m—üCs±≤h₂°QC2006OCVXOCVV[PVV] 55

1998 on≤±−c—ü—≤·₂nCih±m·∕≤−αQC2006OC 2

1997 h—∕·cCv−₂₃±−≤·±∕C₂fCgüüPy₂ü·°Py≤—≤±Cr·≤h·≥mCv₂üαm±−Cy±c₂n°—−αCh—≤≤±−·±∕C{∕·ngCr·l±vuWQC2006OCZWOCVUTPVUX 5

1996 y≤−≥c≤≥−—üC—n°Cs—gn±≤·cCv−₂₃±−≤·±∕C₂fCr·l±vuWC—n°Cr·≤h·≥mCkΑ≤−—c≤·₂nCkff±c≤∕QC2006OCYVUOCTX][PTYSX 50

1995 vh₂∕₃h₂−·cC—c·°C·m·°—β₂ü·≥mC°·hα°−₂g±n₃h₂∕₃h—≤±QC2006OCYUOC₂UX[P₂UYS 1

1994 s—gn±≤·cC∕≤≥°·±∕C₂fC≤h±Cc—− ₂≤h±−m—üC±ff±c≤C₂nCr·l±vuWQC2006OCUSVOCxTPxV 44

1993 x₂₂mP≤±m₃±−—≤≥−±Cm·∕c· ·ü·≤αCg—₃C·nCr·Αl±vuWQC2006OCXOCVXZPYS 470

1992 unP°±m—n°C°±∕·gnC₂fC₃₂üα₂Α·—n·₂n·cCc—≤h₂°±Cm—≤±−·—ü∕C —∕±°C₂nC±ü±c≤−₂n±g—≤·ff·≤αCc₂−−±ü—≤·₂n∕_CgnC
±Α₃ü₂−—≤·₂nC₂fC≤h±Cr·Usy·uWC∕α∕≤±mCKscl±OCsnOCi₂OCt·LQC2006OC[OCTU]UPTU][ 307

1991 y≤−≥c≤≥−—üC—n°C±ü±c≤−₂ch±m·c—üCch—−—c≤±−·β—≤·₂nC₂fCr·l±vuWC∕αn≤h±∕·β±°C αC—nCnkjvP —∕±°C
∕₂f≤Pch±m·∕≤−αC−₂≥≤±QC2006OC[OCT[STPT[SX 21

1990 kü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCc—− ₂nPc₂—≤±°Cr·l±vuWCc—≤h₂°±C≥∕·ngCg−—₃h·≤±OCc—− ₂nC ü—cöOC—n°C
—c±≤αü±n±C ü—cöQC2006OCXUOCTWZUPTWZY 248

1989 kü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C₂fCn—n₂c−α∕≤—üü·n±Cr·V|UKvuWLVRc—− ₂nCc₂m₃₂∕·≤±Cm—≤±−·—üC
∕αn≤h±∕·β±°C αC—Cn₂ff±üC∕₂üâ��g±üCm±≤h₂°QC2006OCXTOCYW][PYXSU 133

1988 t±―Cn—n₂m—≤±−·—ü∕Cf₂−Cü·gh≤C―±·gh≤Cü·≤h·≥mC —≤≤±−·±∕QC2006OCXY[OCXZPYW 44

1987 gCn±―C−—₃·°C∕αn≤h±∕·∕C≤±chn·₄≥±Cf₂−C±ü±c≤−₂ch±m·c—üüαC—c≤·ff±Cm—≤±−·—ü∕C≥∕±°C·nC±n±−gαC∕≤₂−—g±C
—₃₃ü·c—≤·₂n∕QC2006OC[OCWVWPWV[ 32

1986 j₂₃·ngC±ff±c≤∕C₂fCβ·ncC₂nCr·l±vuWCc—≤h₂°±Cm—≤±−·—üCf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2006OC[OCTXXVPTXXZ 377

1985 vhα∕·c—üC—n°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCm·ΑP°₂₃±°Cü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±C—∕Cc—≤h₂°±Cm—≤±−·—üC
f₂−Cü·≤h·≥mC·₂nC —≤≤±−αQC2006OCXTOCUSYVPUSYZ 55
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1984 onc−±—∕·ngC≤h±C±ü±c≤−₂ch±m·c—üC—c≤·ff·≤αC₂fC≤−—n∕·≤·₂nCm±≤—üC₃h₂∕₃h—≤±∕C·nCü·≤h·≥mCc±üü∕C αC≤−±—≤m±n≤C
―·≤hC·n≤·m—≤±Cc—− ₂n_Czh±Cc—∕±C₂fC≤·≤—n·≥mC₃h₂∕₃h—≤±QC2006OCXTOCW[WTPW[W] 3

1983 y≤≥°αC₂fC≤h±Cü·≤h·≥mC·n∕±−≤·₂nâ��°±·n∕±−≤·₂nCm±ch—n·∕mC·nCn—n₂c−α∕≤—üü·n±C˛‡Pl±UuVC±ü±c≤−₂°±∕C αC
m±—n∕C₂fC±ü±c≤−₂ch±m·c—üC·m₃±°—nc±C∕₃±c≤−₂∕c₂₃αQC2006OCXTOCYWUYPYWVW 37

1982 onC∕·≤≥C≤−—n∕m·∕∕·₂nClzoxC∕₃±c≤−₂±ü±c≤−₂ch±m·∕≤−α_CgCn±―C≤±chn·₄≥±Cf₂−C∕≤≥°α·ngCü·≤h·≥mC —≤≤±−·±∕QC
2006OCXUOCZ[SPZ[X 28

1981 onC∕·≤≥C€P−—αC— ∕₂−₃≤·₂nC∕₃±c≤−₂∕c₂₃αâ��gC₃−₂ ±C₂fCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cr·P·₂nCc±üü∕QC2006OCUWTOCWPT] 26

1980 t—n₂P∕·β±°C·m₃≥−·≤αC₃h—∕±∕C·nC−±ü—≤·₂nC≤₂C≤h±Cm₂°±C₂fC₃−±₃—−—≤·₂nC₂fCr·l±vuWQC2006OCTU]OCUVUPUWW 102

1979 y≤−≥c≤≥−±C₂fCr·l±UvVuTSC∕≤≥°·±°C αC≤−—n∕m·∕∕·₂nC±ü±c≤−₂nCm·c−₂∕c₂₃αQC2006OCTVXOCZ[P[T 4

1978 t—n₂₃—−≤·cü±°Cr·Kt·TRVi₂TRVsnTRVLuUC—∕Cc—≤h₂°±Cm—≤±−·—üCf₂−Ch·ghP−—≤±Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC2006
OCTXVOCVXSPVXV 33

1977 v₂−₂≥∕C₂ü·ff·n±Cc₂m₃₂∕·≤±∕C∕αn≤h±∕·β±°C αC∕₂üâ��g±üC≤±chn·₄≥±QC2006OCTXVOCUZWPU[S 244

1976 v−±₃—−—≤·₂nC—n°Cch—−—c≤±−·β—≤·₂nC₂fCh·ghP°±n∕·≤αC∕₃h±−·c—üCr·SQ]Zi−SQSTl±vuWRiCc—≤h₂°±Cm—≤±−·—üC
f₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2006OCTX[OCXWVPXW] 86

1975 x±°₂ΑC ±h—ff·₂−C—n°C∕≥−f—c±Cch—−—c≤±−·β—≤·₂nC₂fCr·l±vuWC·nCü·≤h·≥mChα°−₂Α·°±C±ü±c≤−₂üα≤±QC2006OC
TX[OCYWYPYW] 69

1974 q·n±≤·cC∕≤≥°αC₂nCü₂―P≤±m₃±−—≤≥−±C∕αn≤h±∕·∕C₂fCr·l±vuWCff·—C∕₂ü·°P∕≤—≤±C−±—c≤·₂nQC2006OCTX[OCXXSPXXY 35

1973 kü±c≤−·c—üCc₂n°≥c≤·ff·≤αC₂fC°₂₃±°Cr·i₂vuWQC2006OCTX[OCTWVTPTWVX 81

1972 q·n±≤·cC∕≤≥°αC₂nCr·l±vuWRiCn—n₂c₂m₃₂∕·≤±∕C∕αn≤h±∕·β±°C αC∕₂ü·°C∕≤—≤±C≤±chn·₄≥±QC2006OCTX]OCZTZPZUS 222

1971 zh±C·m₃−₂ff±°C₃hα∕·c—üC—n°C±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C₂fCr·t·SQVXi₂SQVâ��Αi−ΑsnSQVXuUCc—≤h₂°±C
m—≤±−·—ü∕C αC≤h±Ci−C°₂₃·ngCf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2006OCTX]OCTVZZPTV[U 20

1970 zh±C₃−±₃—−—≤·₂nC—n°C±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C₂fC∕₂ü·°C∕₂ü≥≤·₂n∕Cr·i₂uUâ��r·UsnuVC—∕Cc—≤h₂°±C
m—≤±−·—ü∕Cf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2006OCTX]OCTVXVPTVX] 42

1969 kü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fC≤h±Cc—− ₂nPc₂—≤±°Cr·l±vuWC—∕C—Cc—≤h₂°±Cm—≤±−·—üCf₂−Cü·≤h·≥mP·₂nC
∕±c₂n°—−αC —≤≤±−·±∕QC2006OCTX]OCTV[VPTV[[ 163

1968 yαn≤h±∕·∕C—n°C±ff±c≤C₂fCf₂−m·ngCl±UvC₃h—∕±C₂nC≤h±C₃hα∕·c∕C—n°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fC
r·l±vuWRiCm—≤±−·—ü∕QC2006OCTYSOCXZSPXZY 66

1967 kff±c≤C₂fCl±UvC₂nC≤h±C±ü±c≤−₂nCc₂n°≥c≤·ff·≤αC—n°C±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C₂fCr·l±vuWC
∕αn≤h±∕·β±°C αCm±ch—n·c—üC—üü₂α·ngC≥∕·ngCl±VNC−—―Cm—≤±−·—üQC2006OCTYVOCTWWPTXS 103
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1966 gC∕≤≥°αC₂nCr·l±vuWC—n°C·≤∕C°₂₃±°C°±−·ff—≤·ff±∕C—∕Cc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC2006OC
TX]OCU[UPU[Y 64

1965 l±vuWCc—≤h₂°±C₃−₂₃±−≤·±∕Cf₂−Cr·C—n°Ct—C∕±c₂n°—−αCc±üü∕QC2006OCTX]OCUY[PUZT 53

1964 kff±c≤C₂fC∕αn≤h±∕·∕Cc₂n°·≤·₂n∕C₂nC≤h±C₃−₂₃±−≤·±∕C₂fCr·l±vuWCf₂−C∕±c₂n°—−αCü·≤h·≥mC —≤≤±−·±∕QC2006OC
TX]OCUVZPUWS 56

1963 r·l±vuWRc—− ₂nCc—≤h₂°±Cm—≤±−·—ü∕C₃−±₃—−±°C αC≥ü≤−—∕₂n·cC∕₃−—αC₃α−₂üα∕·∕QC2006OCTX]OCVSZPVTT 75

1962 om₃−₂ff±°Ccαcü·ngC₃±−f₂−m—nc±C₂fCn—n₂Pc₂m₃₂∕·≤±Cr·Ut·UKs₂uWLVC—∕C—Cü·≤h·≥mC —≤≤±−αCc—≤h₂°±C
m—≤±−·—üQC2006OCTX]OCVT]PVUU 30

1961 yαn≤h±∕·∕C₂fCr·V|UKvuWLVC―·≤hCh·ghC₃±−f₂−m—nc±C αC₂₃≤·m·β±°C∕₂ü·°P∕≤—≤±C∕αn≤h±∕·∕C−₂≥≤·n±QC2006OC
TYUOCYXTPYXZ 144

1960 g°ff—nc±°OCü·≤h·≥mC —≤≤±−·±∕C —∕±°C₂nCh·ghP₃±−f₂−m—nc±Cc₂m₃₂∕·≤±C₃₂üαm±−C±ü±c≤−₂üα≤±∕QC2006OCTYUOCY[XPY[] 137

1959 u₃≤·m·β±°C±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C₂fCr·l±vuWC—≤CYS´°iC―·≤hC₃≥−·≤αCc₂n≤−₂üü±°C αCyw{ojC
m—gn±≤₂m±≤−αQC2006OCTYVOCXYSPXYY 101

1958 |· −—≤·₂n—üC∕₃±c≤−₂∕c₂₃·cC·nff±∕≤·g—≤·₂nC₂fC∕≤−≥c≤≥−—üüαP−±ü—≤±°Cr·l±vuWOCt—l±vuWOC—n°Cl±vuWC
c₂m₃₂≥n°∕QC2006OCYXOCWWPXS 64

1957 lzoxCf±—≤≥−±∕C₂fCü·≤h·≥mP·−₂nC₃h₂∕₃h—≤±∕C—∕C±ü±c≤−₂°±Cm—≤±−·—ü∕Cf₂−C−±ch—−g±— ü±Cü·≤h·≥mC —≤≤±−·±∕QC
2006OCYXOCTSSZPTV 131

1956 kü±c≤−₂ch±m·c—üC—n°C±ü±c≤−·c—üC₃−₂₃±−≤·±∕C₂fCt PC—n°R₂−CiPc₂n≤—·n·ngCr·l±vuWCc₂m₃₂∕·≤±∕QC2006OC
TZZOCVVVPVWT 133

1955 y≤≥°αC₂fC≤h±Cr·l±vuWRl±vuWCz―₂Pvh—∕±Cyα∕≤±mC αCn·ghPx±∕₂ü≥≤·₂nCkü±c≤−₂nCkn±−gαCr₂∕∕C
y₃±c≤−₂∕c₂₃αQC2006OCT[OCXXUSPXXU] 430

1954 sˆ¶∕∕ —≥±−C∕≤≥°αC₂nCr·l±vuWCc—≤h₂°±Cm—≤±−·—üCf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2006OCTYZOCZYZPZZU 14

1953 kü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCm±∕₂₃₂−₂≥∕C·−₂nC₃h₂∕₃h—≤±C·nCü·≤h·≥mC —≤≤±−·±∕QC2006OCTSOCTP] 26

1952 kü±c≤−₂ch±m·c—üC—n°Cm—gn±≤·cCch—−—c≤±−·β—≤·₂nC₂fCr·l±vuWC—n°Cr·SQ]XsgSQSXl±vuWCc—≤h₂°±C
m—≤±−·—ü∕QC2006OCTTOCTZZPT[X 29

1951 ih±m·∕≤−αC—n°C±ü±c≤−₂ch±m·∕≤−αC₂fCn—n₂∕≤−≥c≤≥−±°C·−₂nC₂Ααhα°−₂Α·°±∕C—∕Cü·≤h·≥mC·n≤±−c—ü—≤·₂nC
c₂m₃₂≥n°∕Cf₂−C±n±−gαC∕≤₂−—g±QC2006OCYZOCTUYXPTUY] 18

1950 ih±m·∕≤−αC—n°C±ü±c≤−₂ch±m·∕≤−αC₂fCc₂m₃₂∕·≤±Cr·l±vuWCm—≤±−·—ü∕Cf₂−C∕±c₂n°—−αCü·≤h·≥mC —≤≤±−·±∕QC
2006OCYZOCTVV[PTVWU 61

1949 nα°−₂≤h±−m—üC∕αn≤h±∕·∕C₂fCh·ghC∕≥−f—c±Cr·l±vuWC₃₂―°±−∕C—∕Cc—≤h₂°±Cf₂−Cr·P·₂nCc±üü∕QC2006OCTYSOCXTYPXUU 206
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1948 om₃−₂ff±°C±ü±c≤−₂°±Cch—−—c≤±−·∕≤·c∕C₂fC₂ü·ff·n±â��r·i₂vuWC₃−₂c±∕∕±°C αCh·ghC±n±−gαCm·üü·ngQC2006OCTYSOCXUVPXU[ 93

1947 yαn≤h±∕·∕C—n°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fC₂ü·ff·n±P≤α₃±Cr·l±vuWRiCc₂m₃₂∕·≤±Cc—≤h₂°±Cm—≤±−·—üC
₃−±₃—−±°Cf−₂mC—C₃₂üαKff·nαüC—üc₂h₂üLPc₂n≤—·n·ngC₃−±c≥−∕₂−QC2006OCTYSOCTVYTPTVY[ 83

1946 y≤−≥c≤≥−—üOCm—gn±≤·cC—n°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCü·≤h·≥mC·−₂nC₂−≤h₂∕·ü·c—≤±QC2006OCTYSOCTV[TPTV[Y 145

1945 v±−f₂−m—nc±C₂fCc—− ₂nPf· ±−Pc₂n≤—·n·ngCr·l±vuWCc—≤h₂°±∕Cf₂−Ch·ghP₃₂―±−C—₃₃ü·c—≤·₂n∕QC2006OCTYUOCYZVPYZ[ 67

1944 s—gn±≤·cC∕≤−≥c≤≥−±∕C₂fC≤h±C˛–Pr·Vl±UKvuWLVâ��ΑKg∕uWLΑCKΑcTOCTQXOCUOCVLC∕₂ü·°C∕₂ü≥≤·₂nQC2006OCTZ]OC[TP]S 3

1943 yαn≤h±∕·∕C—n°C₃±−f₂−m—nc±C₂fCr·snSQYl±SQWvuWRn—n₂Pc—− ₂nC―± ∕Cc₂m₃₂∕·≤±Cc—≤h₂°±QC2006OCTU]OC[PTV 45

1942 om₃−₂ff±°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCr·TNΑKt·SQVi₂SQWsnSQVLuUâ��˛·CKΑcSOCSQSVC—n°CSQSYLC―·≤hC
ü·≤h·≥mC±Αc±∕∕Cc₂m₃₂∕·≤·₂nC₃−±₃—−±°C αC—C∕₃−—αC°−α·ngCm±≤h₂°QC2006OCXUOCTW[VPTW]S 14

1941 om₃−₂ff±°C±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C₂fCr·l±vuWC αC·nc−±—∕·ngC·≤∕C∕₃±c·f·cC∕≥−f—c±C—−±—QC2006OCXUOCUWSPUWX 84
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839 m−—₃h±n±Cm₂°·f·±°Cr·l±vuWCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Ch·ghC₃₂―±−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2011OCUTOCVVXV 420

838 x±c±n≤C°±ff±ü₂₃m±n≤∕C·nCn—n₂∕≤−≥c≤≥−±°C—n₂°±Cm—≤±−·—ü∕Cf₂−C−±ch—−g±— ü±Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC
2011OCWOCUY[U 1848

837 o−₂nC—n°Cs—ng—n±∕±Cvα−₂₃h₂∕₃h—≤±∕C—∕Ci—≤h₂°±∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2011OCUVOCU]VPVSS 110

836 vh₂∕₃h—≤±∕C—∕Cr·≤h·≥mPo₂nCh—≤≤±−αCi—≤h₂°±∕_CgnCkff—ü≥—≤·₂nCh—∕±°C₂nCn·ghPzh−₂≥gh₃≥≤C— Con·≤·₂C
i—üc≥ü—≤·₂n∕QC2011OCUVOCVW]XPVXS[ 317

835 ih—üü±ng±∕C·nC≤h±C°±ff±ü₂₃m±n≤C₂fC—°ff—nc±°Cr·P·₂nC —≤≤±−·±∕_C—C−±ff·±―QC2011OCWOCVUWV 4665

834 v−₂ ·ngCm—gn±≤·cC₂−°±−C·nCr·svuWCKscCt·OCi₂OCl±LC—n°Cü·≤h·≥mC°·ff≥∕·₂nC·nCr·Αl±vuWQC2011OC[WOC 28

833 y≥−f—c±C±ff±c≤∕C₂nC±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCn—n₂P∕·β±°Cr·l±vuWQC2011OCUTOC]]XX 105
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832 gn·∕₂≤−₂₃·cCü·≤h·≥mC·₂nCm·g−—≤·₂nC·nCr·l±vuWQC2011OCTZOCTSTZPTSUS 9

831 kff±c≤C₂fCc—− ₂nC∕₂≥−c±∕C₂nC≤h±Cm₂−₃h₂ü₂gαC₂fCr·l±vuWCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC
2011OCWZOC[WP[[ 13

830 v−±₃—−—≤·₂nC—n°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCr·SQ]Zk−SQSTl±vuWRiCc₂m₃₂∕·≤±Cf₂−Cü·≤h·≥mP·₂nC
 —≤≤±−·±∕QC2011OCWZOCUTZPUUS 8

829 gCn₂ff±üCm±≤h₂°C―·≤hCü₂―Pc₂∕≤Cl±UuVC≤₂C∕αn≤h±∕·β±C∕m—üüC∕·β±Cr·l±vuWC αCc—− ₂≤h±−m—üC−±°≥c≤·₂nC
m±≤h₂°QC2011OCWZOCTSY[PTSZT 6

828 yαn≤h±∕·∕C—n°C₃±−f₂−m—nc±C₂fCc—− ₂nPc₂—≤±°Cr·V|UKvuWLVCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mP·₂nC
 —≤≤±−·±∕QC2011OCWZOCTV]]PTWSV 2

827 u₃≤·m·β—≤·₂nC₂fC₃−±₃—−·ngCr·l±vuWCf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕Cff·—Cc—− ₂≤h±−m—üC−±°≥c≤·₂nC−₂≥≤±QC2011
OCWZOCTV[]PTV]V 7

826 vh—∕±C≤−—n∕·≤·₂nC∕≤≥°·±∕C₂fC∕₂°·≥mC°±·n≤±−c—ü—≤±°Ct—Uâ��Αl±vuWlCKSCâ�⁄CΑCâ�⁄CTLC αCsˆ¶∕∕ —≥±−C
∕₃±c≤−₂∕c₂₃αQC2011OCTS]OCSZkTVY 16

825 z—·ü₂−·ngCt—≤·ff±Cj±f±c≤∕C·nCr·l±vuW_Con∕·gh≤∕Cf−₂mCl·−∕≤Pv−·nc·₃ü±∕Ci—üc≥ü—≤·₂n∕QC2011OCUVOCVSSVPVSTV 129

824 y·ü·c—≤±Cc—≤h₂°±∕Cf₂−Cü·≤h·≥mC —≤≤±−·±∕_C—ü≤±−n—≤·ff±∕C≤₂C₃h₂∕₃h—≤±∕eQC2011OCUTOC][TT 287

823 y≤−≥c≤≥−±C—n°Ckü±c≤−₂ch±m·∕≤−αC₂fCz―₂Pkü±c≤−₂nCx±°₂ΑCi₂≥₃ü±∕C·nCr·≤h·≥mCs±≤—üClü≥₂−₂₃h₂∕₃h—≤±∕C
h—∕±°C₂nC≤h±Cz—ff₂−·≤±Cy≤−≥c≤≥−±QC2011OCUVOCXTV[PXTW[ 94

822 yαn≤h±∕·∕C—n°C·m₃−₂ff±°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCr·Usny·uWc—≤h₂°±∕QC2011OCWWOCTXUSST 37

821 j±≤—·ü±°C∕≤≥°·±∕C₂fC—Ch·ghPc—₃—c·≤αC±ü±c≤−₂°±Cm—≤±−·—üCf₂−C−±ch—−g±— ü±C —≤≤±−·±∕OC
r·UsnuVPr·i₂KTRVLt·KTRVLsnKTRVLuUQC2011OCTVVOCWWSWPT] 957

820 |₂ü≤—g±OC∕≤— ·ü·≤αC—n°C°·ff≥∕·₂nC —−−·±−C°·ff±−±nc±∕C ±≤―±±nC∕₂°·≥mP·₂nC—n°Cü·≤h·≥mP·₂nC
·n≤±−c—ü—≤·₂nCm—≤±−·—ü∕QC2011OCWOCVY[S 1078

819 ih—−—c≤±−·∕≤·c∕C₂fCü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±Cm·Α±°C―·≤hCn—n₂P∕·β±°C—c±≤αü±n±C ü—cöCf₂−C−±ch—−g±— ü±C
ü·≤h·≥mP·₂nC —≤≤±−·±∕QC2011OCWTOC]]PTSY 10

818 yαn≤h±∕·∕C₂fCr·l±SQWsnSQYâ��ΑCt·CΑCvuWRiC αCc₂P₃−±c·₃·≤—≤·₂nCm±≤h₂°C—n°C·≤∕C±ü±c≤−₂ch±m·c—üC
₃±−f₂−m—nc±∕QC2011OCWTOCTVW]PTVXX 6

817 v−±₃—−—≤·₂nC₂fCn—n₂c−α∕≤—üü·n±Cr·snvuWCff·—C—C∕·m₃ü±C—n°Cn₂ff±üCm±≤h₂°C—n°C·≤∕C·∕₂≤h±−m—üCö·n±≤·c∕C
₂fCc−α∕≤—üü·β—≤·₂nQC2011OCWYOCUWZWPUWZ[ 17

816 nα°−₂≤h±−m—üC∕αn≤h±∕·∕C₂fC≥ü≤−—P≤h·nCr·l±vuWC₃ü—≤±ü±≤∕Cf₂−Cr·P·₂nC —≤≤±−·±∕QC2011OCWYOCW]SYPW]TU 21

815 yαn≤h±∕·∕C—n°C±ü±c≤−₂ch±m·c—üC—n—üα∕±∕C₂fCff—₃₂−Pg−₂―nCc—− ₂nCf· ±−R₃α−₂üα≤·cCc—− ₂nPc₂—≤±°C
r·l±vuWCc₂m₃₂∕·≤±QC2011OCWYOCX[]YPX]SU 4
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814 nα°−₂≤h±−m—üCyαn≤h±∕·∕C—n°Cy≤−≥c≤≥−±C₂fC≤h±Cy₂ü·°Cy₂ü≥≤·₂nCKl±SQXWsnSQWYLKvuWLeUnUuQC2011OCWTOCVZSPVZW 2

813 gCy·m₃ü±C—n°Cl—c·ü±Cv−±₃—−—≤·₂nC₂fCr·l±vuWC αC—Cun±P∕≤±₃Cs·c−₂―—ff±Cnα°−₂≤h±−m—üCs±≤h₂°QC2011OC
UTOC]SYP]TU 6

812 i−α∕≤—üü·β—≤·₂nCh±h—ff·₂−C₂fCr·≤h·≥mâ��o−₂nPvh₂∕₃h—≤±Cmü—∕∕±∕C―·≤hCg°°·≤·₂n∕C₂fCZ−uUQC2011OCUTOC]XSP]XV 3

811 i₂n≤·n≥₂≥∕C∕≥₃±−c−·≤·c—üChα°−₂≤h±−m—üC∕αn≤h±∕·∕_Cü·≤h·≥mC∕±c₂n°—−αC·₂nC —≤≤±−αC—₃₃ü·c—≤·₂n∕QC2011OC
VZOCWU]PWWS 13

810 v−±₃—−—≤·₂nC₂fCr·]i−VKvUuZLVKvuWLUC—∕Cc—≤h₂°±Cm—≤±−·—üCf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕C≤h−₂≥ghC∕₂üâ��g±üC
m±≤h₂°QC2011OCX]OCXUTPXUW 6

809 v−±₃—−—≤·₂nC—n°Cch—−—c≤±−·β—≤·₂nC₂fCggRiCn—n₂c— ü±∕Pm₂°·f·±°Cn—n₂∕·β±°CiPr·l±vuWQC2011OCTVOCW[TXPW[US 6

808 vhα∕·c—üC—n°C±ü±c≤−₂ch±m·c—üCch—−—c≤±−·β—≤·₂n∕C₂fCr·l±vuWP·nc₂−₃₂−—≤±°CggCn—n₂₃—−≤·cü±∕QC2011OCTXOCUSXPUS] 18

807 y·ngü±Pi−α∕≤—üCuΑ·°±Ci—≤h₂°±Cs—≤±−·—ü∕QC2021OC

806 zh±C°·∕≤₂−≤·₂nC₂fC≤―₂Cl±vuWC₃₂üαm₂−₃h∕C―·≤hCh·ghC₃−±∕∕≥−±QC2021OCUOCXS]YPXTSW 1

805 gnC±Αc±₃≤·₂n—üüαCü—−g±C±n±−gαCc—≤h₂°±C―·≤hC≤h±Cqâ��yuWâ��i≥Cc₂nff±−∕·₂nC−±—c≤·₂nCf₂−C₃₂≤—∕∕·≥mC
−±ch—−g±— ü±C —≤≤±−·±∕QC2021OC]OCXWZXPXW[W 1

804 n·ghP₃≥−·≤αCr·l±vuWC₃−±₃—−±°C αC—C−—₃·°C₂n±P∕≤±₃Cm·c−₂―—ff±P—∕∕·∕≤±°Chα°−₂≤h±−m—üC∕αn≤h±∕·∕QC
2021OCXYOCTSST[PTSSU] 2

803 s≥ü≤·∕c—ü±Cj±f·c·±ncαCon≤±g−—≤·₂nC αCt—Px·chCkng·n±±−·ngCf₂−Cn·ghPy≤— ·ü·≤αCr·Px·chCr—α±−±°CuΑ·°±C
i—≤h₂°±∕QC2021OCTVOC[UV]P[UW[ 7

802 l—ff₂−— ü±Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCr·snuRr·l±vuCi₂m₃₂∕·≤±Ckü±c≤−₂°±∕Cg≤≤−· ≥≤±°C≤₂C
i₂m₃₂∕·≤±Cy₂ü·°Ckü±c≤−₂üα≤±∕Cf₂−CgüüPy₂ü·°Py≤—≤±Cr·≤h·≥mCh—≤≤±−·±∕QC2021OCVZOCUVW]PUVXW 2

801 x±ff·±―C₂fCm−—₃h±n±C·nCi—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2021OCVXOCVXZUPVX[S 10

800 gCn±―C−₂≥≤±Cf₂−Cg−±±nC∕αn≤h±∕·∕C₂fCr·l±SQUXsnSQZXvuWRif−muCm—≤±−·—üCf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC
2021OC[XVOCTXZTSY 4

799 x₂₂mCz±m₃±−—≤≥−±C≤₂CTXSC´°iCr·≤h·≥mCs±≤—üCh—≤≤±−·±∕Ckn— ü±°C αC—Cx·g·°Cs₂ü±c≥ü—−Co₂n·cCi₂m₃₂∕·≤±C
kü±c≤−₂üα≤±QC2021OCTTOCUSSVXX] 13

798 h·∕P·m·n₂P—c±n—₃h≤h±n±₄≥·n₂n±Pv—−—₃h±nαü±n±Pzα₃±Ci₂n°±n∕—≤·₂nCi₂₃₂üαm±−Ch·n°±−Cf₂−C
{ü≤−—ü₂ngCiαcü— ü±Cr·≤h·≥mPo₂nCx±ch—−g±— ü±Ch—≤≤±−·±∕QC2021OCWOCUUVTPUUWS 3

797 kff±c≤C₂fCff—c≥≥mC—∕∕·∕≤—nc±C₂nC≤h±Cm₂−₃h₂ü₂gαC—n°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fC
r·snSQUl±SQ[vuWRiCc₂m₃₂∕·≤±∕C₃−±₃—−±°C αC∕₂ü·°P₃h—∕±Cm±≤h₂°QC2021OCVY]OCTVZYZX 4
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796 u₃±−—n°₂Cu₃≤·c—üCgn—üα∕·∕C₂fCr·l±vuWCi₂m₃₂∕·≤±Ckü±c≤−₂°±∕QC2021OCTUXOCVZZYPVZ[S 3

795 zh±Cn±―C·n∕·gh≤C·n≤₂C≤h±Cü·≤h·≥mCm·g−—≤·₂nCm±ch—n·∕mC₂fCr·l±vuWC αC—≤₂m·cC∕·m≥ü—≤·₂nCm±≤h₂°QC
2021OCUZOCTWZZPTW]S

794 gC−±ff·±―C₂nC₃−₂g−±∕∕C₂fCü·≤h·≥mP−·chCm—ng—n±∕±P —∕±°Cc—≤h₂°±∕Cf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2021OC
W[ZOCUU]VYU 32

793 gnCuff±−ff·±―C₂fCi—≤·₂nPj·∕₂−°±−±°Cr·≤h·≥mPkΑc±∕∕Cx₂cö∕—ü≤Ci—≤h₂°±∕QCTVX[PTVZY 12

792 unC≤h±Cr·l±TPΑsnΑvuWCKΑCcCSOCSQWOCSQYOCSQYXOCTLC₂ü·ff·n±P≤α₃±Cc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mC·₂nC
 —≤≤±−·±∕QC2021OC 0

791 kff—ü≥—≤·₂nC₂fC−±°₂ΑC₃₂≤±n≤·—ü∕C₂fCc—≤h₂°±Cm—≤±−·—ü∕C₂fC—üö—ü·P·₂nC —≤≤±−·±∕C≥∕·ngC±Α≤±n°±°CjlzN{N{C
m±≤h₂°_Czh±C−₂ü±C₂fC·n≤±−—c≤·₂n∕C ±≤―±±nC≤h±C±ü±c≤−₂n∕C―·≤hC₂₃₃₂∕·≤±C∕₃·n∕QC2021OCTXWOCTTWZS] 0

790 i—− ₂nCm₂°·f·±°Ch·±−—−ch·c—üCh₂üü₂―C≤≥ ±∕Cc₂m₃₂∕±°C₂fCz·uUCn—n₂₃—−≤·cü±∕Cf₂−Ch·ghC₃±−f₂−m—nc±C
ü·≤h·≥mP·₂nC —≤≤±−·±∕QC2021OC[XZOCTX[SW[ 6

789 l·−∕≤C₃−·nc·₃ü±∕C∕≤≥°αC₂fC∕m—üüCh₂ü±C₃₂ü—−₂nCf₂−m—≤·₂nC·nC°₂₃±°C₂ü·ff·n±Cr·l±Tâ��Αi₂ΑvuW_Ckff±c≤∕C₂fCr·C
°±f·c·±ncαQC2021OCUYOCTSUSWV

788 m−—₃h·≤±Pkm ±°°±°Cr·≤h·≥mCo−₂nCvh₂∕₃h—≤±Cf₂−Cn·ghPv₂―±−Pkn±−gαCi—≤h₂°±∕QC2021OCUTOCUXZUPUXZ] 8

787 n·ghCr·P·₂nCc₂n°≥c≤·ff·≤αC·nC≤±≤−—g₂n—üCrmvu_CgCc₂m₃—−—≤·ff±Cf·−∕≤P₃−·nc·₃ü±∕C∕≤≥°αC—g—·n∕≤Cön₂―nC
royoiutC—n°CrmvyC₃h—∕±∕QC2021OCXOC 2

786 i₂n∕≤−≥c≤·₂nC—n°Cg₃₃ü·c—≤·₂nC₂fCs—≤±−·—ü∕Cqn₂―ü±°g±Cm−—₃hCh—∕±°C₂nCg≥≤h₂−Cj·∕—m ·g≥—≤·₂n_C
x±ff·∕·≤·ngC≤h±Ckff₂ü≥≤·₂nC₂fCr·l±vuWQC2021OCTTOCUSSVX[S 6

785 gC₃±−∕₃±c≤·ff±C₂nC∕≥∕≤—·n— ü±C±n±−gαCm—≤±−·—ü∕Cf₂−Cü·≤h·≥mC —≤≤±−·±∕QC2021OCTOCV[PXS 69

784 v±ü≤·±−C±ff±c≤∕C·nCü·≤h·≥mP·₂nC —≤≤±−αCm₂°±ü·ngQC2021OCTXWOCTTWZSX 7

783 v≥ü∕±P—∕∕·∕≤±°Cfü≥·°·β—≤·₂nC₂fCn—n₂₃—−≤·cü±∕_Ci—∕±C₂fCü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±Cm—≤±−·—üQC2021OC]]OCT[UWPT[VX

782 knh—nc·ngC±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C₂fCr·snvuWCc—≤h₂°±Cff·—Cr·t·TRVi₂TRVsnTRVuUQC2021OCUZOCT[]]PT]SZ 0

781 z₂―—−°∕Cx±ff±−∕· ü±Cn·ghP|₂ü≤—g±Cs≥ü≤·Pkü±c≤−₂nCx±—c≤·₂n∕C·nCgüö—ü·Po₂nCh—≤≤±−·±∕C{∕·ngC|—n—°·≥mC
vh₂∕₃h—≤±Cv₂∕·≤·ff±Ckü±c≤−₂°±Cs—≤±−·—ü∕QC2021OCUYOC 7

780 r±—ch·ngC₃±−f₂−m—nc±C₂fCgüP ±—−·ngC∕₃±n≤Cr·l±vuWCc—≤h₂°±C₃₂―°±−C·nCnUyuWC—₄≥±₂≥∕C∕₂ü≥≤·₂nQC
2021OCVTOC[TZP[VT 3

779 x±≥∕±OCx±cαcü±OC—n°Cx±g±n±−—≤·₂nC₂fCr·l±vuWCi—≤h₂°±Cf−₂mCy₃±n≤Cr·≤h·≥mPo₂nCh—≤≤±−·±∕Cf₂−C
x±ch—−g±— ü±Cr·≤h·≥mPC—n°Cy₂°·≥mPo₂nCh—≤≤±−·±∕QC2021OC]OCWZTTPWZUT 12
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778 g₃₃ü·c—≤·₂n∕C₂fCgm₂−₃h₂≥∕Ct—n₂m—≤±−·—ü∕C·nCh—≤≤±−·±∕QC2021OCUY]PVTY

777 s≥ü≤·₃h—∕±Pf·±ü°Cm₂°±ü·ngC₂fC∕₃·n₂°—üC°±c₂m₃₂∕·≤·₂nC°≥−·ngC·n≤±−c—ü—≤·₂nC·nC—nCgüü±nPi—hnC
f−—m±―₂−öQC2021OCXOC 1

776 s—₃₃·ngC≤h±Cön₂―ü±°g±C°₂m—·n∕C₂fCn±―C±n±−gαCff±h·cü±C∕—f±≤α_Conf₂−m±≤−·c∕C—n—üα∕·∕P —∕±°C∕≤≥°·±∕QC
2021OCVXOCTSUUZX 3

775 {n°±−∕≤—n°·ngC−—₃·°Cch—−g±C—n°C°·∕ch—−g±C·nCn—n₂P∕≤−≥c≤≥−±°Cü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±Cc—≤h₂°±∕QCTPWT 0

774 q±αC°±∕·gnCc₂n∕·°±−—≤·₂n∕Cf₂−C∕αn≤h±∕·∕C₂fCm±∕₂₃₂−₂≥∕C˛–Pr·V|UKvuWLVRiCf₂−Ch·ghC₃₂―±−Cü·≤h·≥mC
 —≤≤±−·±∕QC2021OCVZUOCTVZ[VT 8

773 z—cöü·ngC≤h±Con≤±−f—c·—üCo∕∕≥±∕C₂fCy₃·n±üCr·t·snuC αCx₂₂mPz±m₃±−—≤≥−±Cy₃₂n≤—n±₂≥∕C
j±°·—β₂n—≤·₂nCx±—c≤·₂nQC2021OCTVOCTVUYWPTVUZU 9

772 s—≤±−·—ü∕C—n°Cl— −·c—≤·₂nQCTXPYX

771 zh±Com₃₂−≤—nc±C₂fCon≤±−₃h—∕±∕C·nCkn±−gαCy≤₂−—g±Cj±ff·c±∕_Cs±≤h₂°∕C—n°Cy≤−—≤±g·±∕C≤₂Conff±∕≤·g—≤±C
—n°Ci₂n≤−₂üCon≤±−f—c·—üCv−₂c±∕∕±∕QC2021OCTOCUYPWW
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646 v−₂₃±−≤αC₂fCx—−±P±—−≤hP°₂₃±°Cr·l±vuWCf−₂mCf·−∕≤P₃−·nc·₃ü±∕Cc—üc≥ü—≤·₂n∕QC2021OCSPS 0

645 j±n°−·≤±Pf−±±C−±ff±−∕· ü±Cr·C₃ü—≤·ngR∕≤−·₃₃·ngC·nC—°·₃₂n·≤−·ü±P —∕±°C±ü±c≤−₂üα≤±∕Cf₂−Ch·ghPff₂ü≤—g±Cr·C
m±≤—üC —≤≤±−·±∕QC2021OC]OCW]YUPW]ZS 1

644 yc₂₃±C—n°Cf≥≤≥−±C₃−₂∕₃±c≤∕C₂fC₃α−₂₃h₂∕₃h—≤±P —∕±°C₃h₂∕₃h₂−∕QC2021OCUWXPUX[

643 kü±c≤−₂∕₃≥nCr·≤h·≥mCo−₂nCvh₂∕₃h—≤±CKr·l±vuWLCkü±c≤−₂°±∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2021OCWZ]PW][

642 s₂ü±c≥ü—−Cg—≤±C±ff±c≤∕C₂ ∕±−ff±°C·nCfü≥₂−₂—üöαü∕·ü—n±C∕±üfP—∕∕±m ü±°Cm₂n₂ü—α±−∕Cg−—f≤±°C₂nC
r·t·SQXsnTQXuWCc—≤h₂°±∕_C—nC—₃₃ü·c—≤·₂nC≤₂C±ff·c·±n≤C·₂nP±Αch—ng±C−±—c≤·₂n∕QC2021OCUOCXWSYPXWTW 2

641 gC≤h±₂−±≤·c—üC—₃₃−₂—chC≤₂C±ff—ü≥—≤±C—n°C≥n°±−∕≤—n°C≤h±C±ü±c≤−·c—üC₃−₂₃±−≤·±∕C₂fC≤h±C±ü±c≤−₂°±C
m—≤±−·—ü∕C₂fC —≤≤±−·±∕QC2021OCUVOCTYSTVPTYSUU 4

640 ingvzkxCY_tsxCy≤≥°·±∕C₂nCv₂üα—n·₂nP≤α₃±Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−Croh∕Rtoh∕QC2021OCUTTPUXU

639 y₃₂ng±Pü·ö±Ct—l±UvuWKyuWLUf−muC—∕C—Ch·ghP₃±−f₂−m—nc±Cc—≤h₂°±Cm—≤±−·—üCf₂−C∕₂°·≥mP·₂nC
 —≤≤±−·±∕QC2021OCWXOCW[XWPW[X] 2

638 i₂−−±ü—≤±°C ·₃h—∕·cCf±—≤≥−±∕C₂fC·m₃−₂ff±°C−—≤±Cc—₃— ·ü·≤αC≥₃₂nCm—C°₂₃·ngC·nCr·t·SQYsnSQUi₂SQUuUQC 0

637 x±ff·±―C₂nCr·Cj±₃₂∕·≤·₂nC·nC}₂−ö·ngCh—≤≤±−·±∕_Cl−₂mCt≥cü±—≤·₂nC≤₂Ck—−üαCm−₂―≤hQC2021OCVVOC±USSWTU[ 70

636 kΑ₃ü₂−·ngC≤h±Ckff₂ü≥≤·₂nCv−₂c±∕∕C₂fCn·ghPv±−f₂−m—nc±Cgm±≤hα∕≤Cm±₂°±Pyh—₃±°Cn₂üü₂―Cy₃h±−·c—üC
r·l±vuWQC 0

635 g°ff—nc±°Ckü±c≤−₂°±Cs—≤±−·—ü∕C·nCr·≤h·≥mCh—≤≤±−·±∕_Cx±≤−₂∕₃±c≤C—n°Cv−₂∕₃±c≤QC2021OCUSUTOCTPTX 40
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634 h—≤≤±−αCg₃₃ü·c—≤·₂n∕QC 2

633 t—n₂∕≤−≥c≤≥−±°Ckü±c≤−₂°±∕Cf₂−Cr·≤h·≥mCo₂nCh—≤≤±−·±∕QCV[VPWTV 1

632 gC₃−—c≤·c—üC—₃₃−₂—chC≤₂C₃−±°·c≤Cff₂ü≥m±C°±f₂−m—≤·₂nC₂fCü·≤h·≥mP·₂nC —≤≤±−·±∕Cf−₂mCc−α∕≤—üC∕≤−≥c≤≥−±C
ch—ng±∕C₂fC±ü±c≤−₂°±Cm—≤±−·—ü∕QC2021OCWXOCZZVUPZZWS 4

631 t·±°±−°·m±n∕·₂n—ü±Cs—≤±−·—ü·±nCfˆ…−C°·±C±−∕≤±nCr·Po₂n±n —≤≤±−·±nQC2019OCYZOCW[PXT 2

630 g°ff—nc±°Ckn±−gαCj±ff·c±∕_Cr·≤h·≥mCo₂nCh—≤≤±−αC—n°Cn·ghCkn±−gαCi—₃—c·≤₂−QC2013OCTTW]PTTZV 1

629 kncαcü₂₃±°·—C₂fCy≥∕≤—·n— ·ü·≤αCyc·±nc±C—n°Cz±chn₂ü₂gαQC2012OCZS[PZV] 3

628 kncαcü₂₃±°·—C₂fCy≥∕≤—·n— ·ü·≤αCyc·±nc±C—n°Cz±chn₂ü₂gαQC2012OCYSYZPYS]Z 1

627 kncαcü₂₃±°·—C₂fCy≥∕≤—·n— ·ü·≤αCyc·±nc±C—n°Cz±chn₂ü₂gαQC2012OCYTUUPYTW] 5

626 kncαcü₂₃±°·—C₂fCg₃₃ü·±°Ckü±c≤−₂ch±m·∕≤−αQC2014OCTT]WPTT]Z 2

625 s₂ü±c≥ü—−Cjαn—m·c∕Cy·m≥ü—≤·₂n∕C₂fCkü±c≤−₂ch±m·c—üCkn±−gαCy≤₂−—g±Cj±ff·c±∕QC2016OCYTP[] 3

624 t—n₂Cg∕₃±c≤C₂fC|· −—≤·₂nCy₃±c≤−—Cs±≤h₂°∕C·nCr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2014OCTYZPUSY 1

623 r·≤h·≥mPo₂nCh—≤≤±−·±∕QC2020OCT]]PUT] 1

622 t—n₂Cr·≤h·≥mCo−₂nCvh₂∕₃h—≤±Ci—≤h₂°±Cs—≤±−·—üCf₂−Cr·P·₂nCh—∕±°Ch—≤≤±−·±∕Cf₂−C{n°±−―—≤±−C
g₃₃ü·c—≤·₂n∕QC2014OCZUTPZUV 2

621 s₂°·f·±°Cv±ch·n·Cyαn≤h±∕·∕C₂fCuΑ·°±Cv₂―°±−∕C—n°Czh·nCl·üm∕QC2016OCTPVS 15

620 s₂°·f·±°Cv±ch·n·Cyαn≤h±∕·∕C₂fCuΑ·°±Cv₂―°±−∕C—n°Czh·nCl·üm∕QC2018OCTS[]PTTT[ 3

619 mü—∕∕±∕C—n°Cmü—∕∕Pi±−—m·c∕Cf₂−Cy₂ü·°Py≤—≤±Ch—≤≤±−αCg₃₃ü·c—≤·₂n∕QC2019OCTY]ZPTZXW 2

618 s·c−₂₃₂−₂≥∕C|—n—°αü₃h₂∕₃h—≤±∕Câ��Cv±−∕₃±c≤·ff±Cs—≤±−·—ü∕Cf₂−Cz±chn₂ü₂g·c—üCg₃₃ü·c—≤·₂n∕QC2011OCUV]PUXV 1

617 q—≤h₂°±nm—≤±−·—ü·±nCfˆ…−Cr·≤h·≥mPo₂n±nPh—≤≤±−·±nQC2013OCVTPWW 3
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616 {n°±−∕≤—n°·ngC≤h±Ckn±−gαCy≤₂−—g±Cv−·nc·₃ü±∕C₂fCt—n₂m—≤±−·—ü∕C·nCr·≤h·≥mPo₂nCh—≤≤±−αQC2019OCYTPTSW 2

615 n₂―Csˆ¶∕∕ —≥±−C∕₃±c≤−₂∕c₂₃αCc—nC·m₃−₂ff±Cr·P·₂nC —≤≤±−·±∕QC2013OCVVTPVWU 1

614 zh±Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C—n°Cg₃₃ü·c—≤·₂n∕C₂fCy±ff±−—üCv₂₃≥ü—−Cr·≤h·≥mP·₂nCh—≤≤±−·±∕Cf₂−C
kü±c≤−·cC|±h·cü±∕CPCgCx±ff·±―QC2018OCUSTPUTV 7

613 kff±c≤∕C₂fC₃₂üα₃α−−₂ü±C—n°Cch±m·c—üüαC−±°≥c±°Cg−—₃h±n±C₂Α·°±C₂nC±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fC
ü·≤h·≥mC·−₂nCKooLC₃h₂∕₃h—≤±QC2017OCUTOCVSUTPVSU[ 3

612 t—n₂∕h±±≤P∕≤—cö±°Cfü—ö±Cg−—₃h·≤±Cf₂−Ch·ghP₃±−f₂−m—nc±CgüC∕≤₂−—g±C·nC·n₂−g—n·cCm₂ü≤±nCgüiüVâ��t—iüC
∕—ü≤QC2020OCUZOCTZTTPTZUU 3

611 onff±∕≤·g—≤·₂nC₂fCg−₂―≤hCö·n±≤·c∕C₂fCt·S´•[XXi₂S´•TWXKunLUC₃—−≤·cü±∕C·nCc₂n≤·n≥₂≥∕Cc₂P₃−±c·₃·≤—≤·₂nC
₃−₂c±∕∕QC2020OCWYOCT]WZYPT]W[V 3

610 {≤·ü·β·ngC−±cαcü±°Cr·l±vuCf−₂mC —≤≤±−·±∕C·nCc₂m ·n—≤·₂nC―·≤hChfitC—n°Ci≥l±uC—∕C∕≥∕≤—·n— ü±C
n—n₂Pâ≥nc≤·₂n∕Cf₂−Ch·ghC₃±−f₂−m—nc±C°±g−—°—≤·₂nC₂fC—≤±n₂ü₂üQC2018OCUS]OCWXZPWY] 22

609 i₂h±−±n≤C—n°C₃—−—P±₄≥·ü· −·≥mC₃h—∕±C≤−—n∕f₂−m—≤·₂n∕C·nCsnP°₂₃±°Pr·l±vuWCc—≤h₂°±Cm—≤±−·—ü∕_C
om₃ü·c—≤·₂n∕Cf₂−Cü·≤h·≥mC·₂nC —≤≤±−αC₃±−f₂−m—nc±∕QC2020OC[V[OCTXXXXS 6

608 yαn≤h±∕·∕C₂fCh·±−—−ch·c—üC—n°C −·°g·ngCc—− ₂nPc₂—≤±°Cr·snCSQ]Cl±CSQTCvuCWCn—n₂∕≤−≥c≤≥−±C—∕Cc—≤h₂°±C
m—≤±−·—üC―·≤hC·m₃−₂ff±°C₃±−f₂−m—nc±Cf₂−Cü·≤h·≥mC·₂nC —≤≤±−αQC2017OCVX]OCWS[PWTW 21

607 y±c₂n°—−αP∕≤−≥c≤≥−±°Cr·l±vuWCc—≤h₂°±C―·≤hCh·ghC≤—₃C°±n∕·≤αC—n°C−±ff±−∕· ü±Cc—₃—c·≤αQC2020OCUZWOCTU[SSY 1

606 s₂°±ü·ngC₂fC±ü±c≤−·c—üC ±h—ff·₂−C₂fCr·l±vuWCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2020OCU[OCVVZPVWT 3

605 x±ch—−g±— ü±Cgüö—ü·Po₂nCh—≤≤±−αCs—≤±−·—ü∕_Czh±₂−αC—n°Ci₂m₃≥≤—≤·₂nQC2020OCTUSOCY]ZZPZST] 68

604 l·−∕≤Cg≤₂m·cPyc—ü±Con∕·gh≤C·n≤₂Cj±g−—°—≤·₂nC·nCr·≤h·≥mCo−₂nCvh₂∕₃h—≤±Ci—≤h₂°±∕C αCz−—n∕m·∕∕·₂nC
kü±c≤−₂nCs·c−₂∕c₂₃αQC2020OCTTOCWYS[PWYTZ 4

603 ingvzkxC[_nziPj±−·ff±°Cs—≤±−·—ü∕C·nCkn±−gαC—n°Cy±₄≥±∕≤−—≤·₂nCg₃₃ü·c—≤·₂n∕QC2015OCUUXPUZV 1

602 ingvzkxC[_l−₂mCr·≤h·≥mC≤₂Cy₂°·≥mC—n°Cv₂≤—∕∕·≥mCh—≤≤±−·±∕QC2019OCT[TPUT] 1

601 ingvzkxC]_{n°±−∕≤—n°·ngCh—≤≤±−αCgg·ngCs±ch—n·∕m∕QC2019OCUUSPUXS 3

600 r₂ngC∕≤— ü±Ccαcü·ngC₂fCfü≥₂−·n±P°₂₃±°Cn·cö±üP−·chCü—α±−±°Cc—≤h₂°±∕Cf₂−Cü·≤h·≥mC —≤≤±−·±∕QC2017OCTOCTU]UPTU][ 15

599 vh—∕±Pf·±ü°Cm₂°±üCf₂−C°·ff≥∕·₂nP·n°≥c±°Cg−—·nC ₂≥n°—−αCm·g−—≤·₂n_CgnC—₃₃ü·c—≤·₂nC≤₂C —≤≤±−αC
±ü±c≤−₂°±∕QC2019OCVOC 6
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598 v−±°·c≤·₂nC₂fCr·C·n≤±−c—ü—≤·₂nCff₂ü≤—g±∕C·nC−±ch—−g±— ü±C —≤≤±−αCc—≤h₂°±Cm—≤±−·—ü∕_Ckff±c≤∕C₂fC
±Αch—ng±Pc₂−−±ü—≤·₂nCf≥nc≤·₂n—üOCff—nC°±−C}——ü∕C·n≤±−—c≤·₂n∕OC—n°Cn≥  —−°C{QC2020OCWOC 5

597 r·≤h·≥mC°·ff≥∕·₂nC·nCr·snvuWC°±≤±c≤±°C―·≤hC˛…´–yxQC2020OCUOC 5

596 gnC·nff±∕≤·g—≤·₂nC₂fC≤h±C∕≤−≥c≤≥−—üC₃−₂₃±−≤·±∕C₂fCr·C—n°Ct—Cf—∕≤C·₂nCc₂n°≥c≤₂−∕C≥∕·ngCh·ghP≤h−₂≥gh₃≥≤C
 ₂n°Pff—ü±nc±Cc—üc≥ü—≤·₂n∕C—n°Cm—ch·n±Cü±—−n·ngQC2019OCXUOCTW[PTXZ 21

595 y≤—≤±Ck∕≤·m—≤·₂nCf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕C}·≤hCvh—∕±Cz−—n∕·≤·₂nCs—≤±−·—ü∕C|·—Ch₂≥n°—−αCu ∕±−ff±−∕QC
2021OCTWVOC 4

594 x±∕±—−chC∕≤—≤≥∕C₂fC≤h±C−—−±C—n°C₃−±c·₂≥∕Cm±≤—ü∕â��Cs—≤±−·—ü∕Cm±n₂m±Con·≤·—≤·ff±QC2020OCSXOCUSWSSSU 1

593 y≤—≤≥∕C—n°Cz—−g±≤∕Cf₂−Cv₂üαm±−Ph—∕±°Cy₂ü·°Py≤—≤±Ch—≤≤±−·±∕Cf₂−Ckü±c≤−·cC|±h·cü±Cg₃₃ü·c—≤·₂n∕QC
Journal of the Electrochemical SocietyOC2020OCTYZOCTVSXUS 3.9 3

592 v±−f₂−m—nc±C—n°Cj±g−—°—≤·₂nC₂fCr·l±vuWRm−—₃h·≤±Ci±üü∕_Czh±Com₃—c≤C₂fC}—≤±−Ci₂n≤—m·n—≤·₂nC—n°C
—nCkff—ü≥—≤·₂nC₂fCi₂mm₂nCkü±c≤−₂üα≤±Cg°°·≤·ff±∕QCJournal of the Electrochemical SocietyOC2020OCTYZOCTVSXWV3.9 9

591 yαn≤h±∕·∕C—n°Cch—−g±P°·∕ch—−g±C₃−₂₃±−≤·±∕C₂fCUr·lPt·lUCc₂m₃₂∕·≤±C—n°Cr·Ut·lWC—∕C—Cc—≤h₂°±C
m—≤±−·—üCf₂−Cr·P·₂nC —≤≤±−·±∕QQC2020OCWXOCTXPT[ 1

590 h·n—−αCc—− ₂nP —∕±°C—°°·≤·ff±∕C·nCr·l±vuWCc—≤h₂°±C―·≤hCf—ff₂−— ü±Cü·≤h·≥mC∕≤₂−—g±QC2020OC]OC]VWP]WW 10

589 y≤−≥c≤≥−±OCm₂−₃h₂ü₂gαOC∕·β±C—n°C—₃₃ü·c—≤·₂nC₂fC·−₂nC₃h₂∕₃h—≤±QC2020OCX]OCXV[PXXU 4

588 gnCuff±−ff·±―C₂nC≤h±Cj±ff±ü₂₃m±n≤C₂fCkü±c≤−₂ch±m·c—üCi—₃—c·≤₂−∕C—n°Ch—≤≤±−·±∕CPC₃—−≤CooQC2020OC]UOC±USUSS[SS 3

587 i₂m₃—−—≤·ff±Co∕∕≥±∕C₂fCi—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·Po₂nCh—≤≤±−·±∕QC2014OCUOCTVUPTXW 277

586 j±±₃Ck≥≤±c≤·cCy₂üff±n≤Cyαn≤h±∕·∕C₂fCr·snvuâ��RiCt—n₂−₂°∕C—∕C—Ci—≤h₂°±Cs—≤±−·—üCf₂−Cr·≤h·≥mCo₂nC
h—≤≤±−·±∕QC2017OCTSOC 18

585 knh—nc±°Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCr·l±vuCu−·g·n—≤·ngCf−₂mC≤h±Cyαn±−g·∕≤·cCkff±c≤C₂fCZnuC
—n°CiCi₂Ps₂°·f·c—≤·₂nQC2020OCTTOC 8

584 g°ff—nc±°Czh·nCl·ümCi—≤h₂°±∕Cf₂−Cr·≤h·≥mCo₂nCh—≤≤±−·±∕QC2020OCUSUSOCU]Y]XTS 15

583 kü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fClP°₂₃±°Cr·l±vuWRiCv−±₃—−±°C αCy₂ü·°P∕≤—≤±Cyαn≤h±∕·∕QC2008OCUVOCX[ZPX]T 6

582 yαn≤h±∕·∕C—n°Cih—−—c≤±−·β—≤·₂nC₂fCi₂m₃₂∕·≤±Ci—≤h₂°±Cs—≤±−·—üCΑr·l±vuW´•αr·V|UKvuWLVQC2009OCUWOCTWVPTWY 9

581 yαn≤h±∕·∕C—n°Cv±−f₂−m—nc±C₂fCi—≤h₂°±Cs—≤±−·—üCr·V|UKvuWLVRiC αCy₃−—αCj−α·ngC—n°Ci—− ₂≤h±−m—üC
s±≤h₂°CKyjgzsLQC2009OCUWOCVW]PVXU 2

(2009-2020)
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580 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·l±vSQ]XhSQSXuWP˛·RiCi—≤h₂°±Cs—≤±−·—ü∕QC2010OCUXOCUVSPUVW 5

579 kff±c≤C₂fCn±—≤P≤−±—≤m±n≤Cz±m₃±−—≤≥−±C₂nC≤h±Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±∕C₂fC≤h±Cr·Usny·uWRiC
i₂m₃₂∕·≤±Cv−±₃—−±°C≤h−₂≥ghCv₂üα₂üCv−₂c±∕∕QC2009OCUXOCVUZPVVT 4

578 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCih—−—c≤±−·β—≤·₂n∕C₂fCZ·ncP°₂₃±°Cr·l±vuWRiC αCi—− ₂≤h±−m—üC
x±°≥c≤·₂nQC2010OCUXOC[[ZP[]U 11

577 v−₂₃±−≤αC—n°Cy≤−≥c≤≥−±C₂fCi—− ₂nPc₂—≤±°Cr·l±vuWQC2011OCUYOCUYXPUZS 3

576 kff±c≤∕C₂fCv−±₃—−—≤·₂nCz±m₃±−—≤≥−±C₂nCvα−₂üα≤·cCi—− ₂nCi₂—≤±°Cr·l±vuWR|—₃₂−Pg−₂―nCi—− ₂nC
l· ±−CKvirlvR|milLCi₂m₃₂∕·≤±Ci—≤h₂°±Cs—≤±−·—üQC2011OCUYOCTTWTPTTWY 1

575 yαn≤h±∕·∕C₂fCt—n₂Cl±vuWC—n°Ckü±c≤−₂ch±m·c—üCih—−—c≤±−·β—≤·₂nC₂fCi₂m₃₂∕·≤±Ci—≤h₂°±Cs—≤±−·—üC
r·l±vuWRiQC2012OCUZOCWUUPWUY 1

574 yαn≤h±∕·∕C₂fCr·l±vuWC{∕·ngCl±vuWCv−₂°≥c±°C αCkü±c≤−₂üαβ·ngCl±TQXvC}—∕≤±Cyü—gQC2012OCUZOCWZXPWZ] 1

573 kff±c≤C₂fCy·n≤±−·ngPm±≤h₂°C₂nCkü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCr·l±vuWRiCi—≤h₂°±Cs—≤±−·—üQC2012OC
UZOC[V[P[WU 2

572 y≤−≥c≤≥−±C—n°Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCr·l±vuWCRiCi—≤h₂°±Cs—≤±−·—ü∕Ci₂—≤±°C―·≤hCt—n₂C
güUuVCf₂−Cr·≤h·≥mP·₂nCh—≤≤±−αQC2013OC 2

571 v—−≤·cü±PC—n°Cc−—cöP∕·β±C°±₃±n°±ncαC₂fCü·≤h·≥mP·₂nC —≤≤±−αCm—≤±−·—ü∕Cr·l±vuWQC2016OCVOCT]SPUSV 7

570 v₂―°±−Cz±chn₂ü₂g·±∕C₂nCj±ff±ü₂₃m±n≤C₂fCi—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2012OCW]OCV]SPV]] 1

569 l≥nc≤·₂n—üCr·PsCKz·OCgüOCi₂OCt·OCsnOCl±LPuCkn±−gαCs—≤±−·—ü∕QC2017OCXWOC]PUU 15

568 y≥−f—c±Ps₂°·f·±°Cy₃·n±üCr·t·SQXsnTQXuWCf₂−Cr·Po₂nCh—≤≤±−·±∕QC2018OCXXOCUTPVX 10

567 kü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCr·l±vuIü≤a∕≥ Ig≤aWIü≤aR∕≥ Ig≤aRiCff·—Ci₂—Α·—üC—n°C{n·—Α·—üC
kü±c≤−₂∕₃·nn·ngCs±≤h₂°QC2016OCSYOCTW]PTXZ 3

566 yαn≤h±∕·∕C₂fCr·i₂₃₂Iü≤a∕≥ Ig≤aWIü≤aR∕≥ Ig≤aCv₂―°±−∕C—∕C—Cn·ghP|₂ü≤—g±Ci—≤h₂°±Cs—≤±−·—üCff·—C
y₂üff₂≤h±−m—üCs±≤h₂°QC2017OCSXOCUTPUZ 1

565 yαn≤h±∕·∕OCih—−—c≤±−·β—≤·₂nC—n°Cih—−g±Pj·∕ch—−g±Cv−₂₃±−≤·±∕C₂fCr—α±−Py≤−≥c≤≥−±Cr·≤h·≥mCZ·ncC
h₂−—≤±OCr·ZnhuIü≤a∕≥ Ig≤aVIü≤aR∕≥ Ig≤aQC2013OCSWOCUWYPUW] 2

564 om₃±°—nc±Cs₂°±ü·ngC—n°Cgg·ngCx±∕±—−chC₂fC≤h±Cr·≤h·≥mPo₂nCh—≤≤±−·±∕C{∕·ngC≤h±CkoyCz±chn·₄≥±QC 2

563 kü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCr·≤h·≥mCo−₂nCvh₂∕₃h—≤±C αCg°°·ngCm−—₃h·≤±Ct—n₂f· ±−Cf₂−Cr·≤h·≥mC
o₂nCh—≤≤±−·±∕QC2012OCTVOCTUTPTUW 17
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562 v−±₃—−—≤·₂nC—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·l±vuWPvyyCi₂m₃₂∕·≤±Ci—≤h₂°±Cf₂−Cr·≤h·≥mP·₂nC
h—≤≤±−·±∕QC2012OCTVOCTZZPT[S 4

561 om₃−₂ff·ngCkü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·l±vuW αCj₂₃·ngC―·≤hCm—üü·≥mQC2014OCTXOCVUSPVUV 1

560 om₃−₂ff±°Ciαcü±Cv±−f₂−m—nc±C₂fCy≥üf≥−Pj₂₃±°Cr·l±vuWs—≤±−·—üC—≤Cn·ghCz±m₃±−—≤≥−±∕QC2009OCVSOCUUUVPUUUY 19

559 y≤−≥c≤≥−±∕C—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·t·SQXPΑi₂UΑεsnSQXPΑuU—∕Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−C
r·≤h·≥mP·₂nCh—≤≤±−·±∕QC2009OCVSOCUYSVPUYSZ 1

558 v−±₃—−—≤·₂nC₂fCr·l±CvuW{∕·ngCih·≤₂∕—nC—n°C·≤∕Ci—≤h₂°·cCv−₂₃±−≤·±∕Cf₂−Cx±ch—−g±— ü±Cr·P·₂nC
h—≤≤±−·±∕QC2009OCVSOCTZT]PTZUV 10

557 r·snhuVRi_CgCv₂≤±n≤·—üCi—≤h₂°±Cs—≤±−·—üCf₂−Cr·≤h·≥mCh—≤≤±−·±∕QC2010OCVTOCTXSYPTXS[ 28

556 gnConff±∕≤·g—≤·₂nC₂fCr·l±vuWRv₂üαKVOWP±≤hαü±n±°·₂Αα≤h·₂₃h±n±LCi₂m₃₂∕·≤±Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−C
r·≤h·≥mPo₂nCh—≤≤±−·±∕QC2010OCVTOCUY][PUZSS 18

555 r·Co₂nCj·ff≥∕·ff·≤αC—n°Cx—≤±Cv±−f₂−m—nc±C₂fC≤h±Cr·l±vuWs₂°·f·±°C αCi−Cj₂₃·ngQC2011OCVUOCT]TPT]X 26

554 zh±Cx₂₂≤Ci—≥∕±C₂fC≤h±Cx—≤±Cv±−f₂−m—nc±Com₃−₂ff±m±n≤Cgf≤±−Cs±≤—üCj₂₃·ng_CgCi—∕±Cy≤≥°αC₂fC
r·l±vuWQC2011OCVUOC]UTP]UY 2

553 g°·₃·cCgc·°Cg∕∕·∕≤±°Cy₂üPm±üCyαn≤h±∕·∕C₂fCr·TNΑKsnSQWt·SQWl±SQULTPΑuUKSCdCΑCdCSQVLC—∕Ci—≤h₂°±C
s—≤±−·—ü∕Cf₂−Cr·≤h·≥mCo₂nCh—≤≤±−·±∕QC2013OCVWOC[]P]W 4

552 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·V|UKvuWLVPr·snvuWi₂m₃₂∕·≤±Ci—≤h₂°±Cs—≤±−·—üCf₂−C
r·≤h·≥mP·₂nCh—≤≤±−·±∕QC2013OCVWOCWVVPWVY 8

551 x±P∕αn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCih—−—c≤±−·∕≤·c∕C₂fCr·l±vuWi—≤h₂°±Cs—≤±−·—ü∕Cx±cαcü±°Cf−₂mCyc−—₃C
kü±c≤−₂°±∕QC2013OCVWOC[XTP[XX 26

550 x±∕±—−chCv−₂g−±∕∕C·nCom₃−₂ff·ngC≤h±Cx—≤±Cv±−f₂−m—nc±C₂fCr·l±vuWCi—≤h₂°±Cs—≤±−·—ü∕QC2014OCYOCUS] 1

549 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCih—−—c≤±−·β—≤·₂nC₂fCx±°≥c±°Cm−—₃h±n±CuΑ·°±Ps—ng—n±∕±CuΑ·°±C
t—n₂c₂m₃₂∕·≤±∕QC2011OCUOCTPZ 7

548 ih—−g±Rj·∕ch—−g±Cs±ch—n·∕mC₂fCs≥ü≤·c₂m₃₂n±n≤Cuü·ff·n±Ci—≤h₂°±Cf₂−Cr·≤h·≥mCx±ch—−g±— ü±C
h—≤≤±−·±∕QC2011OCUOCTWPT] 9

547 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCt—n₂c−α∕≤—üü·n±Cr·l±vuWu ≤—·n±°C αCj·ff±−±n≤C
s±≤h₂°∕QC2011OCUOCTSVPTS] 5

546 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·‘l±SQ]snSQT“vuWt—n₂f· ±−∕C—∕Ci—≤h₂°±Cs—≤±−·—üCf₂−C
r·≤h·≥mCo₂nCh—≤≤±−αC αCkü±c≤−₂∕₃·nn·ngCs±≤h₂°QC2012OCTXOC]XPTSS 5

545 zh±Cyαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCs·c−₂∕₃h±−·c—üCv₂−₂≥∕Cr·l±vuWRiC―·≤hCn·ghCz—₃C
j±n∕·≤αQC2012OCVOCTVXPTWU 4
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544 kff±c≤C₂fCs₂P°₂₃±°Cr·l±vuWv₂∕·≤·ff±Ckü±c≤−₂°±Cs—≤±−·—üCf₂−Cr·≤h·≥mCh—≤≤±−·±∕QC2012OCVOCTZUPTZZ 1

543 y≤−≥c≤≥−—üC—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCj₂₃±°Cr·l±SQW[snSQW[sgSQSWvuW—∕Ci—≤h₂°±C
s—≤±−·—üCf₂−Cr·≤h·≥mC·₂nCh—≤≤±−·±∕QC2013OCWOCTSUPTSZ 7

542 kü±c≤−₂ch±m·c—üCih—−—c≤±−·∕≤·c∕C₂fCt—n₂P∕·β±°CgUsnvuWlCKgCcCr·OCt—LC—∕Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−C
r·≤h·≥mC·₂nCh—≤≤±−·±∕QC2013OCWOCTTVPTT[ 3

541 kü±c≤−₂ch±m·c—üCv±−f₂−m—nc±∕C₂fC≤h±Clü≥₂−·n±Py≥ ∕≤·≤≥≤±°C₂nC≤h±C
SQVr·UsnuV´•SQZr·snSQYSt·SQUXi₂SQTXuUi—≤h₂°±Cs—≤±−·—üQC2014OCXOC[ZP]V 5

540 yαn≤h±∕·∕C₂fCt—n₂c−α∕≤—üü·n±Cl±UuVCf₂−Cr·≤h·≥mCy±c₂n°—−αCh—≤≤±−αCi—≤h₂°±QC2002OCZSOCXSYPXTS 38

539 s—≤±−·—ü∕Cy≤−—≤±gαCf₂−Cg°ff—nc±°Cr·≤h·≥mPo₂nCKyh≥≤≤ü±c₂cöLCh—≤≤±−·±∕_Cr·≤h·≥mCt·cö±üCs—ng—n±∕±C
uΑ·°±∕C―·≤hC₂−C―·≤h₂≥≤Ci₂ —ü≤QC2005OCZVOCUPTT 46

538 TQeeeeeeeeeeeeeeeeeeeeeeeeeeeQC2015OC[VOCTZSPTZX 2

537 s±ch—n·c—üCf—·ü≥−±∕C·nC∕₂ü·°P∕≤—≤±Cü·≤h·≥mC —≤≤±−·±∕C—n°C≤h±·−C∕₂ü≥≤·₂nQC2020OCY]OCUUYUST 4

536 gi∕Xh·WKvuWLUKvUuZLVCKgCcCqOCx C—n°Ci∕LC―·≤hC≤―₂Cö·n°∕C₂fC·∕₂ü—≤±°Cvâ��uCg−₂≥₃∕C°±∕·gn±°C αC
°·m±n∕·₂n—üC−±°≥c≤·₂nC≤h±₂−αQC 0

535 gCh·ghP−—≤±Cc—₃— ·ü·≤αCr·l±vuWRiCc—≤h₂°±C—ch·±ff±°C αC≤h±Cm₂°≥ü—≤·₂nC₂fC≤h±C —n°C∕≤−≥c≤≥−±∕QC 3

534 kü±c≤−₂n·cCy≤−≥c≤≥−±C₂fCgn₂°±Cs—≤±−·—üCr·Uz·y·uXC—n°Co≤∕Cy≤−≥c≤≥−—üCkff₂ü≥≤·₂nC°≥−·ngCr·≤h·—≤·₂nQC
2021OCTUXOCVZVVPVZWW 0

533 y≤−≥c≤≥−—üC—n°C±ü±c≤−₂ch±m·c—üCch—−—c≤±−·β—≤·₂nC₂fCr·UuP|UuXPl±UuVC—m₂−₃h₂≥∕Cc—≤h₂°±Cm—≤±−·—üC
f₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC 0

532 n≥g±Cr·≤h·≥mCy≤₂−—g±C·nCUjCh·ü—α±−Cy≤−≥c≤≥−±∕C―·≤hCv₂·n≤Cj±f±c≤∕QC 1

531 knh—nc±m±n≤C₂fCr·l±vuWCKrlvLC±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C≤h−₂≥ghC≤h±C·n∕±−≤·₂nC₂fCc₂c₂n≥≤C
∕h±üüP°±−·ff±°C−muPü·ö±Cc—− ₂nC—∕Cc—≤h₂°±C₂fCr·P·₂nC —≤≤±−αQCT 0

530 j±∕·gnCv—−—m±≤±−∕Cf₂−Cknh—nc±°Cv±−f₂−m—nc±C₂fCr·TNΑt·SQYi₂SQUsnSQUuUC—≤Cn·ghC|₂ü≤—g±_CgC
vh—∕±Cz−—n∕f₂−m—≤·₂nCy≤≥°αC αConCy·≤≥C€xjQCJournal of the Electrochemical SocietyOC2021OCTY[OCTSSXUY 3.9 1

529 kΑ₃±−·m±n≤—üCih—−—c≤±−·β—≤·₂nC₂fCr·≤h·≥mPo₂nCi±üüCy≤−—·nC{∕·ngCr—∕±−Cy±n∕₂−∕QC2021OCTWOCYU[T 2

528 gCc₂m₃−±h±n∕·ff±C−±ff·±―C₂fCr·snvuWC —∕±°Cc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕_Cc≥−−±n≤C
∕≤−—≤±g·±∕C≤₂C·m₃−₂ff±C·≤∕C₃±−f₂−m—nc±QC2021OCWWOCTSVVSZ 4

527 l₂≥ü·ngC—n°Cc₂−−₂∕·₂nC₂fC±ü±c≤−₂°±C₃ü—≤±∕C·nCn·cö±üCc—°m·≥mC —≤≤±−·±∕QC2021OCTVSOCTSXZ]Z
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526 r·≤h·≥mCon∕±−≤·₂nCi₂m₃₂≥n°∕Cf₂−Ckn±−gαCy≤₂−—g±QC2002OCTXZPTZX

525 kü±c≤−₂ch±m·c—üCih—−—c≤±−·∕≤·c∕C₂fCi—− ₂nPc₂—≤±°Cr·l±vuW—∕C—Ci—≤h₂°±Cs—≤±−·—üCf₂−Cr·≤h·≥mCo₂nC
y±c₂n°—−αCh—≤≤±−·±∕QC2005OC[OCTY[PTZT

524 uβ₂n±Cz−±—≤m±n≤QC2005OCT]]VPUSST

523 zh±Ckff±c≤C₂fCyαn≤h±∕·∕Ci₂n°·≤·₂n∕C₂nC≤h±Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·l±vuWf₂−Ci—≤h₂°±C
s—≤±−·—üC₂fCy±c₂n°—−αCr·≤h·≥mCo₂nCh—≤≤±−·±∕QC2006OCWVOCTUTPTUX

522 sˆ¶∕∕ —≥±−Ckff±c≤C₂nCr·l±vuW αCih—ng·ngC≤h±Cy·n≤±−·ngCz±m₃±−—≤≥−±C—n°C—∕Cih—−g±°Ci—≤h₂°±C·nC
r·≤h·≥mCo₂nCh—≤≤±−αQC2007OCTZOCYXPZS

521 y≤−≥c≤≥−—üC—n°Ckü±c≤−·c—üCv−₂₃±−≤·±∕C₂fCt—n₂Pi−α∕≤—üü·n±Cr·i₂uUCi—≤h₂°±Cs—≤±−·—üCyαn≤h±∕·β±°C αC—C
y·m₃ü·f·±°Ci₂m ≥∕≤·₂nCs±≤h₂°QC2008OCTWXPTXX

520 kü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·svuWKsCcCl±OCsnLCyαn≤h±∕·β±°C αCy₂üPm±üCs±≤h₂°QC2008OCTTOCTUSPTUW

519 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·SQ]ZN˛·z·SQSVl±SQ]ZsnSQSVvuWRiCi₂m₃₂∕·≤±C
i—≤h₂°±Cs—≤±−·—üQC2008OCUVOCU]XPVSS

518 zh±Cx±∕±—−chC—n°Cj±ff±ü₂₃m±n≤Cz−±n°C₂fCi—≤h₂°±Cs—≤±−·—ü∕C·nCr·≤h·≥mCo₂nCh—≤≤±−αQC2008OCTTOCT]ZPUTS 10

517 ym—−≤Ch—≤≤±−αCs—≤±−·—ü∕QC2008OC

516 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·l±vuWi—≤h₂°±Cs—≤±−·—üC₂ ≤—·n±°C αCkü±c≤−₂∕₃·nn·ngC
s±≤h₂°QC2008OCTTOCUY[PUZU 1

515 gC−±ff·±―C₂fCi₂n≤·n≥≥mCkü±c≤−₂ch±m·c—üCkng·n±±−·ngCs₂°±ü∕C—n°C—Ct₂ff±üCs₂n≤±Ci—−ü₂Cg₃₃−₂—chC≤₂C
{n°±−∕≤—n°Ckü±c≤−₂ch±m·c—üCh±h—ff·₂−C₂fCr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2010OCVTXPVW]

514 gn≤·∕·≤±C°±f±c≤C₂fCr·l±vuW_CgCf·−∕≤P₃−·nc·₃ü±∕C∕≤≥°αQC2010OCX]OCXTVX 3

513 v−±₃—−—≤·₂nC₂fCc—− ₂nP —∕±°C≤h·nCf·üm∕C αCff—−·₂≥∕Cff—₃₂−C°±₃₂∕·≤·₂nCm±≤h₂°C—n°C≤h±·−C—₃₃ü·c—≤·₂nC≤₂C
f≥nc≤·₂n—üC°±ff·c±∕QC2010OCUSTSOCUTTPUUT

512 ih—−—c≤±−·β—≤·₂nC—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·l±vuWRiCi₂m₃₂∕·≤±C―·≤hCi—− ₂nCi₂−±C
y≤−≥c≤≥−±QC2010OCUXOCW[SPW[W 1

511 kü±c≤−·c—üCc₂n°≥c≤·ff·≤αC₂fC₂ü·ff·n±C≤α₃±Cr·l±SQ]YXi−SQSVhSQSSXvuWC—n°Cr·l±SQ]YXi−SQSVgüSQSSXvuWC
₃₂―°±−∕QC2010OCUSOCTWTPTWY 1

510 n·ghCv±−f₂−m—nc±C₂fCt—n₂P∕·β±°Cr·l±vuWv₂∕·≤·ff±Ckü±c≤−₂°±C{∕·ngCk≤ch±°CgüCi≥−−±n≤Ci₂üü±c≤₂−QC
2010OCTVOCTXZPTYU 3

509 l·−∕≤P₃−·nc·₃ü±∕C∕≤≥°αC₂fC≤h±C±ü±c≤−₂n·cC∕≤−≥c≤≥−±C—n°C±ü—∕≤·cC₃−₂₃±−≤αC₂fCr·CΑCl±vuWQC2011OCYSOCSVYVST 2
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508 o−₂nPs—ng—n±∕±Cvh₂∕₃h—≤±∕C―·≤hC≤h±Cuü·ff·n±Câ��C—n°Cgüü≥—≥°·≤±Pzα₃±Cy≤−≥c≤≥−±∕_Ci−α∕≤—üCih±m·∕≤−αC
—n°Cg₃₃ü·c—≤·₂n∕QC2011OCUZ]PU]T 0

507 z−·₃hαü·≤±QC2011OCTVPT]

506 v−±₃—−—≤·₂nC—n°Cch—−—c≤±−·β—≤·₂nC₂fC₃₂∕·≤·ff±Cm—≤±−·—ü∕Cr·snTPΑl±ΑvuWKSΑQC2011OCYSOCSV[USU 1

505 gCf·−∕≤C₃−·nc·₃ü±∕C∕≤≥°αC₂fC≤h±Cü—≤≤·c±C°αn—m·c∕C₃−₂₃±−≤αC₂fCr·l±vuWQC2011OCYSOCSU[UST 4

504 kΑ₃±c≤—≤·₂nCf₂−Cv₂―°±−Cz±chn₂ü₂gαC·nConn₂ff—≤·ff±Ch—≤≤±−αQC2011OCW[OCV]YPWSU

503 Zr·CsgyCtsxC∕≤≥°·±∕C₂fCr·WvUuZ—n°Cr·l±vuWm—≤±−·—ü∕QC2011OCUTOCTXPUS

502 kü±c≤−₂ch±m·c—üCih—−—c≤±−·β—≤·₂n∕C—n°Cy≤−≥c≤≥−±C₂fCr·SQ]]t—SQSTl±vuWRiC—∕Ci—≤h₂°±Cs—≤±−·—üCf₂−C
r·P·₂nCh—≤≤±−αQC2011OCUYOCYUXPYVS

501 n·±−—−ch·c—üüαCt—n₂∕≤−≥c≤≥−±°Ckü±c≤−₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2011OCUVZPUYY

500 t—n₂∕≤−≥c≤≥−±°Cz·uUCs—≤±−·—ü∕Cf₂−Ct±―Pm±n±−—≤·₂nCr·Po₂nCh—≤≤±−·±∕QC2011OCT[VPUVY

499 kff±c≤C₂fCv−±c·₃·≤—≤₂−C—n°Cw≥—n≤·≤αC₂nC≤h±Cl₂−m—≤·₂nC₂fCl±VKvuWLUQC2011OCUTOCX[ZPX]T 0

498 l·n±Cv—−≤·cü±Cj±∕·gnC₂nCj±ff±ü₂₃m±n≤C₂fCt₂ff±üCi—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mP·₂nCh—≤≤±−·±∕QC2012OCTOCT]YPUSV 0

497 r·≤h·≥mCh—≤≤±−αCü·≤h·≥mC —≤≤±−αCkü±c≤−₂üα≤±Cy≤— ·ü·≤αCü·≤h·≥mC —≤≤±−αC±ü±c≤−₂üα≤±C∕≤— ·ü·≤αC—n°C
v±−f₂−m—nc±Cf−₂mCs₂ü±c≥ü—−Cs₂°±ü·ngC—n°Cy·m≥ü—≤·₂n∕QC2012OCYSVZPYSYZ 1

496 kncαcü₂₃±°·—C₂fCy≥∕≤—·n— ·ü·≤αCyc·±nc±C—n°Cz±chn₂ü₂gαQC2012OCZV]PZY[

495 kncαcü₂₃±°·—C₂fCy≥∕≤—·n— ·ü·≤αCyc·±nc±C—n°Cz±chn₂ü₂gαQC2012OCZXUZPZXWX

494 i₂m ·n±°C₂₃±−—n°₂C∕≤≥°·±∕C₂fCn±―C±ü±c≤−₂°±Cm—≤±−·—ü∕Cf₂−Cr·P·₂nC —≤≤±−·±∕QC2012OCTSZPTTX

493 zh±Cf·−∕≤C₃−·nc·₃ü±∕C—n°C±Α₃±−·m±n≤—üC∕≤≥°αC₂nCsnP°₂₃±°Cr·l±vuWQC2012OCYTOCS[ZTST 2

492 y≤≥°·±∕C₂nCi−α∕≤—üü₂g−—₃h·cC—n°Cs₂∕∕ —≥±−Cy₃±c≤−—C₂fC≤h±Cr·l±SQ]snSQTvuWQC2012OCUUOCTXPT[

491 r·l±vuWRiCt—n₂c₂m₃₂∕·≤±∕Cyαn≤h±∕·β±°Cf−₂mCl±UuVC αC—Cnα°−₂≤h±−m—üCx±—c≤·₂nPc—üc·n—≤·₂nC
v−₂c±∕∕C—n°Czh±·−Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±QC2012OCUZOC]]ZPTSSU
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490 l—c·ü±Cv−±₃—−—≤·₂nC₂fCs₂n₂ü·≤h·cCr·l±vuWRi—− ₂nCi₂m₃₂∕·≤±∕C―·≤hC}±üüPj±f·n±°Cs—c−₂₃₂−±∕Cf₂−C
r·P·₂nCh—≤≤±−αQC2013OCT[TPUSU

489 r·≤h·≥mCo₂nCh—≤≤±−·±∕OCkü±c≤−₂ch±m·c—üCx±—c≤·₂n∕C·nQC2013OCUV]PU[V

488 x±—üP≤·m±C·nff±∕≤·g—≤·₂nC₂fC≤h±C∕≤−≥c≤≥−—üC±ff₂ü≥≤·₂nC₂fC±ü±c≤−₂°±∕C·nC—Cü·≤h·≥mP·₂nC —≤≤±−αCc₂n≤—·n·ngC
|P—°°±°Cr·l±vuWCc—≤h₂°±C≥∕·ngC·nP∕·≤≥C∕αnch−₂≤−₂nC€P−—αC₃₂―°±−C°·ff−—c≤·₂nQC2013OCVXSXPVXTU

487 x±c±n≤Cg°ff—nc±∕C·nCv₂üα—n·₂nCzα₃±Cu−≤h₂∕·ü·c—≤±Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mCo₂nCh—≤≤±−αQC2013OC
SVOCTYSPTYZ

486 k≤hαü±n±Cmüαc₂üPg∕∕·∕≤±°Cyαn≤h±∕·∕C₂fCr·l±vuWC αCz−—°·≤·₂n—üCy₂ü·°Py≤—≤±Cs±≤h₂°QC2013OCSVOCUVSPUVX

485 yαn≤h±∕·∕C₂fCl±vuWCf−₂mCl±UuVC—n°Co≤∕Cg₃₃ü·c—≤·₂nC·nCyαn≤h±∕·β·ngCi—≤h₂°±Cs—≤±−·—üCr·l±vuWQC
2013OCU[OCUSZPUTT

484 v−±₃—−—≤·₂nC₂fCy₃h±−·c—üCl±vuWQUnUuC—n°Cr·l±vuWRiCkü±c≤−₂°±Cs—≤±−·—ü∕C αCi₂n≤−₂üü±°Cy₂ü≥≤·₂nC
₃nC°≥−·ngCuΑ·°—≤·₂nC₂fCl±UNCo₂n∕QC2014OCSWOCTTTPTT[

483 i—≤h₂°±C—n°Cgn₂°±Cs—≤±−·—ü∕Cf₂−Ct—Po₂nCh—≤≤±−αQC2014OCV]XPWUW

482 r·≤h·≥mP·₂nCi±üüCs—≤±−·—ü∕C·nCv−—c≤·c±QC2014OCTPU] 1

481 v−±₃—−—≤·₂nC₂fCr·snSQWl±SQYvuWRiCi₂m₃₂∕·≤±C αCgCt±―Cx₂≥≤±Ci₂m ·n·ngCy₂ü·°P∕≤—≤±Cx±—c≤·₂nC
―·≤hCnα°−₂≤h±−m—üCyαn≤h±∕·∕QC2014OC 1

480 yαn≤h±∕·∕C—n°Cch—−—c≤±−·β—≤·₂nC₂fCr·i₂uU≤h·nCf·ümC αC∕₂üPg±üC₃−₂c±∕∕QC2014OCUWOC]WP][ 1

479 x±°₂ΑCx±—c≤·₂nC·nCy·β±Pi₂n≤−₂üü±°Cr·Αl±vuWQC2014OCTPUU

478 u−≤h₂∕·ü·c—≤±Ph—∕±°Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2014OCUVPXS

477 om₃−₂ff±m±n≤C₂fCkü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCr·l±vuW αCi—− ₂nCi₂—≤·ngC—n°Cs₂−₃h₂ü₂gαC
i₂n≤−₂üC·n≤₂Cv₂−₂≥∕Cy≤−≥c≤≥−±QC2014OCTZOCUU]PUVY

476 kΑP∕·≤≥Zr·CsgyCtsxCy≤≥°αC₂fCuü·ff·n±Cy≤−≥c≤≥−±°Cs—≤±−·—üCf₂−Ci—≤h₂°±C₂fCr·≤h·≥mCo₂nCh—≤≤±−αQC2014OC
T[OCYVPY[ 1

475 yαn≤h±∕·∕C₂fCn·ghCv±−f₂−m—nc±Cr·snSQ[l±SQUvuWRiCi—≤h₂°±Cs—≤±−·—üCf₂−Cr·≤h·≥mC·₂nCh—≤≤±−·±∕_C
kff±c≤C₂fCi—üc·n—≤·₂nCz±m₃±−—≤≥−±QC2015OCVTXPVUU

474 t—n₂c₂m₃₂∕·≤±Cy₂°·≥mCz−—n∕·≤·₂nCs±≤—üCvh₂∕₃h—≤±Cv−±₃—−±°Cff·—Ci₂m ≥∕≤·₂nCx₂≥≤±Cf₂−Cnα −·°C
i—₃—c·≤₂−QC2015OCTVUXPTVVX

473 kü±c≤−₂°±Cs—≤±−·—ü∕Ch—∕±°C₂nCvh₂∕₃h—≤±∕Cf₂−Cr·≤h·≥mCo₂nCh—≤≤±−·±∕C—∕C—nCkff·c·±n≤Ckn±−gαCy≤₂−—g±C
yα∕≤±mQC2015OCVWVPVW]
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472 r·≤h·≥m·₂n±nPh—≤≤±−·±nQC2015OCTXZPUXW 0

471 v—−≤·cü±Cj±∕·gnC—n°Cs±ch—n·c—üCyαn≤h±∕·∕C₂fCi—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2015OCXUOCYSSPYSX 1

470 t—n₂c₂m₃₂∕·≤±Cy₂°·≥mCz−—n∕·≤·₂nCs±≤—üCvh₂∕₃h—≤±Cv−±₃—−±°Cff·—Ci₂m ≥∕≤·₂nCx₂≥≤±Cf₂−Cnα −·°C
i—₃—c·≤₂−QCTVUXPTVVX

469 yαn≤h±∕·∕C₂fCn·ghCv±−f₂−m—nc±Cr·snSQ[l±SQUvuWRiCi—≤h₂°±Cs—≤±−·—üCf₂−Cr·≤h·≥mCo₂nCh—≤≤±−·±∕_C
kff±c≤C₂fCi—üc·n—≤·₂nCz±m₃±−—≤≥−±QCVTVPVUU

468 UQeeeeeeeeeeeeeeeeeeQC2015OC[VOCTZYPT[T

467 {−g±ncαC₂fCr·l±vuWC—∕Cc—≤h₂°±Cm—≤±−·—üCf₂−Cr·P·₂nC —≤≤±−·±∕QC2015OCWOCYVPZY

466 zh±C·nfü≥±nc±C₂fC≤h±Cü·≤h·≥mCc₂n≤±n≤C₂nC₃±−f₂−m—nc±C≤₂Cr·Αl±vuWQC2015OCTSWXPTSWZ

465 v₂∕·≤·ff±Ckü±c≤−₂°±∕C·nCr·≤h·≥mCyα∕≤±m∕QC2016OCV]TPWUY

464 h·₂₃₂üαm±−∕C—n°Cvh₂∕₃h₂Ph·₂—∕∕±m ü·±∕QC2016OC[YVP]XW

463 r·≤h·≥mCon≤±−c—ü—≤·₂nCs—≤±−·—ü∕Cf₂−Ch—≤≤±−αCv−±₃—−±°C αCy₂üâ��m±üCs±≤h₂°QC2017OCTPVY

462 zh±C·nfü≥±nc±C₂fCgüCf₂·üCc≥−−±n≤Cc₂üü±c≤₂−∕C₂nC±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCr·l±vuWP —∕±°Cr·P·₂nC
 —≤≤±−·±∕QC2017OCW]XPXSU

461 on≤−₂°≥c≤·₂nQC2018OCTP]

460 g₃₃ü·c—≤·₂nC—n°Cz—∕öCf₂−Cy±c₂n°—−αCh—≤≤±−αC°≥−·ngCu₃±−—≤·₂nC≥∕·ngCy₂f≤C€P−—αC€glyQC2018OCUXOCV]PWU

459 r·≤h·≥mCiü≥∕≤±−CKr·W[LCx±—ü·β±°C αC—Cj±f·n±°Ci—g±C—∕Cgn₂°±C·nCr·≤h·≥mPh—∕±°Ch—≤≤±−·±∕QC

458 y≤−≥c≤≥−±Cx±f·n±m±n≤C₂fCsnPy≥ ∕≤·≤≥≤±°C
r·snIü≤a∕≥ Ig≤aΑIü≤aR∕≥ Ig≤al±Iü≤aR∕≥ Ig≤aTPΑIü≤aR∕≥ Ig≤avuIü≤a∕≥ Ig≤aWIü≤aR∕≥ Ig≤aQC2018OCS]OCXWUPXXV 1

457 g ±−−—≤·₂nCi₂−−±c≤±°Cz−—n∕m·∕∕·₂nCkü±c≤−₂nCs·c−₂∕c₂₃αC—n°Co≤∕Cg₃₃ü·c—≤·₂n∕QC2018OCVSTPVZ]

456 i—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC2018OCU]PWT

455 l·−∕≤Pv−·nc·₃ü±∕Ci—üc≥ü—≤·₂n∕C₂fCo₂n·cCi₂n°≥c≤·₂nC·nCuü·ff·n±Pzα₃±Cr·Αl±vuWQC2018OCX]OCTSYUPTSYZ 1
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454 x±c±n≤Cj±ff±ü₂₃m±n≤∕C·nCkü±c≤−₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕Cf₂−Ckn±−gαCy≤₂−—g±C
g₃₃ü·c—≤·₂nQC2019OCTPVZ

453 i—≤h₂°±Cs—≤±−·—üC·nCr·≤h·≥mPo₂nCh—≤≤±−αQC2019OCVSXPVVS

452 g°ff—nc±∕C·nCi—≤h₂°±Ct—n₂m—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2019OCTSXPTWX

451 kff±c≤C₂fCi₂m₃₂∕·≤±Ckü±c≤−₂°±Cyü≥−−αCv−±₃—−—≤·₂nCs±≤h₂°C₂nCkü±c≤−₂ch±m·c—üCih—−—c≤±−·∕≤·c∕C₂fC
r·l±vuWRiCh—∕±°Cr·P·₂nCi±üüQC2019OCTUS]PTUTY

450 n·ghC±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C₂fClP°₂₃±°Cr·l±vuWC—∕Cc—≤h₂°±Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−αQC2019OC

449 Z±−₂Py≤−—·nCon∕±−≤·₂nCs—≤±−·—ü∕Cf₂−CgüüPy₂ü·°Py≤—≤±Cr·Po₂nCh—≤≤±−·±∕QC2019OCUT]PUWS

448 ih—₃≤±−CUQCz―₂P°·m±n∕·₂n—üCr—α±−±°Cs—≤±−·—ü∕Cf₂−Cn·ghP₃±−f₂−m—nc±Cr·≤h·≥mP·₂nCh—≤≤±−·±∕QC2019OCV]PZS

447 x±∕±—−chCz−±n°∕C₂fCi—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕C≥∕±°C·nCkü±c≤−·cC|±h·cü±∕QC2019OCUYOCX[PY]

446 s—ö·ngC—n°Cih—−—c≤±−·β—≤·₂nC₂fCr·mn₃₂WC{∕·ngCy₂ü·°Cy≤—≤±Cx±—c≤·₂nCs±≤h₂°Cf₂−Cr·≤h·≥mCo₂nCh—≤≤±−αC
i—≤h₂°±∕QC2019OCX[VPX[[

445 j±ff±ü₂₃m±n≤C₂fCr·l±vuWRl±vuWCkü±c≤−₂°±Cf₂−Ckü±c≤−₂Pu∕m₂≤·cCv≥m₃C≥∕·ngCr·NCs·g−—≤·₂nQC2019OC]OC[XP]U 0

444 y≤— ·ü·β—≤·₂nC₂fCy₂ü·°Cy₂ü≥≤·₂nCh±h—ff·₂−Cf₂−Cs₂n₂cü·n·cCr·V|UKvuWLVCff·—QCgüVNCj₂₃·ngQC2019OC[ZOCVWTPVWZ

443 xkingxmkghrkC}uxrjQC2019OCVVPWU

442 n·ghüαCi₂n°≥c≤·ngCr·Kl±snL|vuCi—≤h₂°±Cs—≤±−·—ü∕Ct—n₂c−α∕≤—üü·β±°Cf−₂mC≤h±Cmü—∕∕αCy≤—≤±CKCcCSQUXOC
SQXOCSQZXLQC2021OCTWOC

441 v₂üαm₂−₃h·cCv≥−·≤αC—n°Cy≤−≥c≤≥−—üCih—−g±â��j·∕ch—−g±Ckff₂ü≥≤·₂nC₂fC˛†Pr·|uvuWCi—≤h₂°±∕QC 2

440 x±c±n≤Cg°ff—nc±m±n≤∕C·nCr·i₂vuWCi—≤h₂°±∕C{∕·ngCkü±c≤−₂üα≤±Cg°°·≤·ff±∕QC2021OCTSS[Y[ 2

439 j−—m—≤·cC·m₃−₂ff±m±n≤C·nCh·ghP−—≤±Cc—₃— ·ü·≤αC₂fCr·snvuWCn—n₂∕h±±≤∕Cff·—Cc−α∕≤—üü·≤±C∕·β±C−±g≥ü—≤·₂nQC
2021OCTYUXTS 3

438 kü±c≤−₂ch±m·c—üüαCon°≥c±°Cj±f₂−m—≤·₂nCj±≤±−m·n±∕C≤h±Cx—≤±C₂fCr·≤h·≥mCon≤±−c—ü—≤·₂nC·nCh≥üöCz·yUQCWTZVPWTZ[ 1

437 x±c±n≤Cj±ff±ü₂₃m±n≤∕C·nCkü±c≤−₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕Cf₂−Ckn±−gαCy≤₂−—g±C
g₃₃ü·c—≤·₂nQC2020OCTU]ZPTVVV
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436 y·m≥ü≤—n±₂≥∕Cs₂n·≤₂−·ngC₂fCy≤−≥c≤≥−—üCih—ng±∕C—n°Cvh—∕±Cj·∕≤−· ≥≤·₂nC₂fCr·l±vuWCgü₂ngC≤h±C
i—≤h₂°±Czh·cön±∕∕C₂fCr·Cs±≤—üCv₂üαm±−Ch—≤≤±−αQCJournal of the Electrochemical SocietyOC2020OCTYZOCTYSXTZ3.9 1

435 t—n₂≤≥ ≥ü—−Ct·cö±üCnα°−₂∕·ü·c—≤±C—n°Co≤∕Czh±−m—üCgnn±—ü·ngCv−₂°≥c≤∕C—∕Cgn₂°±Cs—≤±−·—ü∕Cf₂−C
r·≤h·≥mCo₂nCh—≤≤±−·±∕QC2020OCXYOCTUW[PTUXZ 0

434 onff±∕≤·g—≤·₂nC₂fCr·snTPΑsΑvuWCKs´ c´ t·OCl±LC—∕Cc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cr·P·₂nC —≤≤±−·±∕C≥∕·ngC°±n∕·≤αC
f≥nc≤·₂n—üC≤h±₂−αQC2022OCUSUOCTTTSSY 2

433 on≤−₂°≥c≤·₂nQC2020OCTP]

432 t—n₂m—≤±−·—ü∕Cf₂−Ch—≤≤±−·±∕QC2020OCTSZPT]V

431 v₂üα—n·₂nCs—≤±−·—ü∕Cf₂−CqPo₂nCh—≤≤±−·±∕QC2020OCTYZPT[]

430 y±±ö·ngCj·−±c≤Ci—≤h₂°±Cx±g±n±−—≤·₂nCf₂−Cs₂−±Ckff·c·±n≤Cr·≤h·≥mPo₂nCh—≤≤±−αCx±cαcü·ngQC2021OCVTOCTSS[ZX 4

429 r·l±vuCh—≤≤±−αCs—≤±−·—üCf₂−C≤h±Cv−₂°≥c≤·₂nC₂fCr·≤h·≥mCf−₂mCh−·n±∕_Ckff±c≤C₂fCh−·n±Ci₂m₃₂∕·≤·₂nC—n°C
h±n±f·≤∕C₂fCj·ü≥≤·₂nQC2021OC 0

428 rPrα∕·n±P—∕∕·∕≤±°C∕₂üff₂≤h±−m—üC∕αn≤h±∕·∕C₂fCh₂üü₂―Pü·ö±C∕≤−≥c≤≥−±Cr·l±vuWRiC₃₂―°±−∕C—∕Cc—≤h₂°±C
m—≤±−·—ü∕Cf₂−Cr·P·₂nC —≤≤±−·±∕QC2021OC 2

427 gcc±ü±−—≤±°Cü·≤h·≥mC·₂n∕C°·ff≥∕·₂nC—≤C≤h±C·n≤±−f—c±C ±≤―±±nCr·l±vuWC±ü±c≤−₂°±C—n°C±ü±c≤−₂üα≤±C αC
∕≥−f—c±Pn·≤−·°±C≤−±—≤m±n≤QC2021OCVZVOCTTXZ]U 1

426 l·−∕≤P₃−·nc·₃ü±∕C·nff±∕≤·g—≤·₂nC₂fC≤h±C±ff±c≤C₂fCi₂C·nC∕≤— ·ü·β·ngC≤h±C∕≤−≥c≤≥−±∕C₂fCü—α±−P∕≤−≥c≤≥−±°C
c—≤h₂°±∕C·nC°±ü·≤h·—≤±°C∕≤—≤±QC2020OCZOCSZXXSZ

425 yαn≤h±∕·∕C—n°Cc−α∕≤—üC∕≤−≥c≤≥−±C₂fC≤―₂Cn±―C₃h₂∕₃h—≤±∕C―·≤hCgüü≥—≥°·≤±C≤α₃±C∕≤−≥c≤≥−±_CKsOC
snLVl±KvuWLVCKscCi—OCi°LQC2018OCTW]OCSTS[W

424 l·−∕≤C₃−·nc·₃ü±∕Cc—üc≥ü—≤·₂n∕C₂fCü·≤h·≥mC —≤≤±−αCm—≤±−·—ü∕QC2005OCUUXPUY]

423 zh±Cx₂ü±C₂fCkü±c≤−₂n·cCv−₂₃±−≤·±∕C·nC≤h±Ckü±c≤−₂ch±m·c—üCh±h—ff·₂−C₂fCon≤±−c—ü—≤·₂nCi₂m₃₂≥n°∕Cl−₂mC
—Cl·−∕≤Cv−·nc·₃ü±∕C|—n≤—g±Cv₂·n≤QC2009OCWUP[W

422 yαn≤h±∕·∕C₂fCh—≤≤±−αCs—≤±−·—ü∕QC2009OC[XPTS]

421 r₂―Cr₂∕∕Ckü±c≤−₂nCkn±−gαCy₃±c≤−₂∕c₂₃αC₂nCr·l±vuWCf₂−Cr·C·₂nCh—≤≤±−αCg₃₃ü·c—≤·₂n∕QC2008OCV]XPV]Y

420 j₂m—·nC∕≤−≥c≤≥−±C·nCj±ü·≤h·—≤±°Cr·l±vuWOC—Cc—≤h₂°±Cm—≤±−·—üCf₂−Cr·C·₂nCh—≤≤±−αCg₃₃ü·c—≤·₂n∕QC2008OCTUZPTU[

419 y≤— ·ü·β—≤·₂nC₂fCr·≤h·≥mCi₂ —ü≤Cvh₂∕₃h—≤±Ci—≤h₂°±∕Cff·—Cg−≤·f·c·—üCon≤±−₃h—∕±∕QCJournal of the 
Electrochemical SocietyOC2020OCTYZOCTVSXT[ 3.9 1

Citation Report

106



418 zh±₂−±≤·c—üC∕≤≥°αC₂nC∕≤— ·ü·≤αC—n°C·₂nC≤−—n∕₃₂−≤C₃−₂₃±−≤αC―·≤hCh—ü·°±C°₂₃·ngC₂fCt—Vy yWC±ü±c≤−₂üα≤±C
f₂−C—üüP∕₂ü·°P∕≤—≤±C —≤≤±−·±∕QC 2

417 kü±c≤−₂ch±m·c—üCc₂n∕≤−≥c≤·₂nC₂fCf≥nc≤·₂n—üC₃₂üαm±−∕C—n°C≤h±·−C—₃₃ü·c—≤·₂nC—°ff—nc±∕C·nCü·≤h·≥mC
 —≤≤±−·±∕QC 3

416 {nff±·ü·ngC∕c—ü±C°·ff±−±nc±∕C·nC≤h±C≤―₂P₃h—∕±C≤−—n∕f₂−m—≤·₂nC₂fCr·Wz·XuTUCff·—C₂₃±−—n°₂C€P−—αC
— ∕₂−₃≤·₂nC—n°C°·ff−—c≤·₂nC∕≤≥°·±∕QC2022OCWWOCXWZPXXY 3

415 v≥∕h·ngC≤h±C ₂≥n°—−·±∕C₂fCü·≤h·≥mC —≤≤±−αC−±∕±—−chC―·≤hC—≤₂m·∕≤·cCm₂°±üü·ngC₂nC°·ï‹�±−±n≤C∕c—ü±∕QC 2

414 m−₂―≤hC—n°Cu₃≤·c—üCv−₂₃±−≤·±∕C₂fC≤h±C}h₂ü±Cyα∕≤±mC₂fCr·KsnOt·LvuCKSCâ�⁄CΑCâ�⁄CSQXLCy·ngü±Ci−α∕≤—ü∕QC
2021OCTWOC 1

413 v−≥∕∕·—nC ü≥±Pg−—₃h±n±C₂Α·°±Cc₂m₃₂∕·≤±Cc—≤h₂°±Cf₂−C—C∕₂°·≥mP·₂nCc—₃—c·≤₂−C―·≤hC·m₃−₂ff±°Ccαcü·cC
∕≤— ·ü·≤αC—n°C±n±−gαC°±n∕·≤αQC2021OC[][OCTYU]XU 2

412 y·n≤±∕·∕C°—nCq—−—ö≤±−·∕—∕·Cr·h·≥mCo−₂nCvh₂∕₃h—≤±CKr·l±vuWLCs±ngg≥n—ö—nCs±≤₂°—Cy₂ü·°Cy≤—≤±C
x±—c≤·₂nCy± —g—·Cq—≤₂°—Cv—°—C —≤±−—·Cr·≤h·≥mPo₂nQC2021OCTWOCWUPXS

411 x±c±n≤C≤−±n°∕C·nC≤h±C°±ff±ü₂₃m±n≤C₂fCs€±n±∕C—n°Cs€±n±P —∕±°Cc₂m₃₂∕·≤±∕C—∕C—n₂°±Cm—≤±−·—ü∕Cf₂−C
r·P·₂nC —≤≤±−·±∕QC2021OCTSVXZU 4

410 i—≤h₂°±Cm—≤±−·—ü∕Cf₂−C−±ch—−g±— ü±Cü·≤h·≥mC —≤≤±−·±∕_Cx±c±n≤C₃−₂g−±∕∕C—n°Cf≥≤≥−±C₃−₂∕₃±c≤∕QC2021OC
WZOCTSVXVW 1

409 x±ff·∕·≤·ngCuü·ff·n±Cvh₂∕₃h—≤±C—n°Chü±n°Ci—≤h₂°±∕C·nCr·≤h·≥mCo₂nCh—≤≤±−·±∕Cf₂−Ckü±c≤−·cC|±h·cü±∕QC

408 {nü±—∕hC≤h±Ci—₃—c·≤αCv₂≤±n≤·—üC₂fCr·l±vuCWC≤h−₂≥ghCx₂cö·ngPih—·−Ci₂₂−°·n—≤·₂nCih±m·∕≤−αQCUTS[Y]U 1

407 n·ghPx—≤±C—n°Cr₂ngPr·f±Cg≥Ct—n₂−₂°∕Rr·l±vuWCi₂m₃₂∕·≤±Ci—≤h₂°±Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QCUTSS[WT 1

406 gCx±ff·±―C₂fCv±−f₂−m—nc±Cg≤≤±n≥—≤·₂nC—n°Cs·≤·g—≤·₂nCy≤−—≤±g·±∕C₂fCr·≤h·≥mPo₂nCh—≤≤±−·±∕QCUTSZZY] 4

405 gCi−·≤·c—üCx±ff·±―C₂nCkü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C—n°Cy·gn·f·c—nc±C₂fCu−≤h₂∕·ü·c—≤±Ph—∕±°Ci—≤h₂°±C
s—≤±−·—ü∕Cf₂−Cx±ch—−g±— ü±Cr·Rt—RsgCh—≤≤±−·±∕C—n°Cnα −·°Cy≥₃±−c—₃—c·≤₂−∕QC2021OCYOCTUSVYPTUSZV 1

404 i−·≤·c—üC−±ff·±―C₂nCü₂―P≤±m₃±−—≤≥−±Cr·P·₂nRm±≤—üC —≤≤±−·±∕QC2021OC±UTSZ[]] 37

403 kü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCv−·∕≤·n±C—n°C|—n—°·≥mCj₂₃±°Cr·l±vuWCt—n₂c−α∕≤—üü·β±°Cmü—∕∕±∕QC
2021OCTWOC[SWU 1

402 j·∕c₂ff±−αC₂fC—nC₂ü·ff·n±P≤α₃±Cü·≤h·≥mCm—ng—n±∕±C≤h·₂₃h₂∕₃h—≤±OCr·snvyOC—C ≥·ü°·ngC ü₂cöC—₃₃−₂—chQC
2021OCXZOCTVT[UPTVT[X

401 kü±c≤−₂°±Cs—≤±−·—ü∕Cf₂−CqPo₂nCh—≤≤±−·±∕QC2021OC

(2021-)
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400 y≤−—≤±g·±∕Cf₂−C·m₃−₂ff·ngC−±ch—−g±— ü±Cü·≤h·≥mP·₂nC —≤≤±−·±∕_Cl−₂mC—c≤·ff±Cm—≤±−·—ü∕C≤₂CiuUC
±m·∕∕·₂n∕QC2021OCTSOCT]]VPUSUY 3

399 yαn≤h±∕·∕C—n°Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fC{n·f₂−mCi—− ₂nPi₂—≤±°Ct—V|UKvuWLUlVC{∕·ngC
z—nn·cCgc·°C—∕C—Cih±ü—≤·ngCgg±n≤C—n°Ci—− ₂nCy₂≥−c±QC 0

398 yαn≤h±∕·∕C₂fCvgtoC—n°C·≤∕C—₃₃ü·c—≤·₂nC·nCr·l±vuWCc—≤h₂°±Cm—≤±−·—üQC2022OCU[OCTSZV 0

397 zh±−m—üC∕αn≤h±∕·∕C₂fCc₂nff±−∕·₂nP≤α₃±C ·∕m≥≤hCfü≥₂−·°±Cc—≤h₂°±∕Cf₂−Ch·ghP±n±−gαP°±n∕·≤αCr·P·₂nC
 —≤≤±−·±∕QC2022OCXOC 0

396 n·ghüαC−±ff±−∕· ü±Cü·≤h·≥mCm±≤—üP₂−g—n·cC —≤≤±−αC±n— ü±°C αC—Cf−±±∕≤—n°·ngCs€±n±C·n≤±−ü—α±−QC2022OC
XUTOCUVS]YV 1

395 v−₂≤±c≤·ff±C—n°C·₂nCc₂n°≥c≤·ff±_Cn·ghPx—≤±Ct·Px·chCc—≤h₂°±C―·≤hC±nh—nc±°Ccαcü·cC∕≤— ·ü·≤αCff·—C
un±Py≤±₃C ·f≥nc≤·₂n—üC°≥—üPü—α±−Cc₂—≤·ngQC2022OCWVTOCTVWSVT 3

394 x±c±n≤C₃−₂g−±∕∕C·nC∕≥∕≤—·n— ü±C−±cαcü·ngC₂fCr·l±vuWP≤α₃±Cü·≤h·≥mP·₂nC —≤≤±−·±∕_Cy≤−—≤±g·±∕Cf₂−Ch·ghüαC
∕±ü±c≤·ff±Cü·≤h·≥mC−±c₂ff±−αQC2022OCWVTOCTVV]]V 10

393 ih±m·c—üüαCc₂nff±−≤·ngC−±∕·°≥—üCü·≤h·≥mC≤₂C—Cc₂m₃₂∕·≤±Cc₂—≤·ngCü—α±−C≤₂C±nh—nc±C≤h±C−—≤±Cc—₃— ·ü·≤αC
—n°C∕≤— ·ü·≤αC₂fC∕·ngü±Pc−α∕≤—üü·n±Ct·P−·chCc—≤h₂°±∕QC2022OC]WOCTSY]ST 6

392 onP∕·≤≥C∕₂ü≥≤·₂nC₃h—∕±C∕αn≤h±∕·∕C₂fCr·l±vuWf|y±UCc₂m₃₂∕·≤±C—∕Ch·ghüαC—c≤·ff±Cc—≤h₂°±Cf₂−Cr·P·₂nC
 —≤≤±−·±∕QC2022OC]STOCTYVYV] 2

391 u₃≤·m·β—≤·₂nC₂fC·m₃ü—n≤P≤α₃±C―·−±ü±∕∕C−±ch—−g±— ü±C —≤≤±−αQC2020OC

390 ih—−g·ngCu₃≤·m·β—≤·₂nCf₂−Cr·P·₂nCh—≤≤±−αC·nCkü±c≤−·cC|±h·cü±∕_CgCx±ff·±―QC2021OCTPT 6

389 n·ghP|₂ü≤—g±Cv₂üα—n·₂nCv₂∕·≤·ff±Ckü±c≤−₂°±Cs—≤±−·—ü∕QC2021OCUYOCXTWV 2

388 y≥−f—c±C−±—c≤·₂n∕C ±≤―±±nCr·nsjyOCzsgC—n°CzsvCü±—°·ngC≤₂C°±₃₂∕·≤·₂nC₂fC—m₂−₃h₂≥∕Cü·≤h·≥mC
₃h₂∕₃h—≤±QC

387 kff±c≤C₂fC₃—−≤·cü±C°·∕₃±−∕·₂nC₂nC≤h±C₃−₂₃±−≤·±∕C₂fCr·l±vuWC∕ü≥−−αC—n°C≤h±C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C
₂fC≤h±C —≤≤±−αQCT 1

386 v−±°·c≤·ngCr·≤h·≥mCo−₂nCuΑα∕≥üf·°±∕Cf₂−Ch—≤≤±−αCi—≤h₂°±∕QC2022OCXOCXZXPX[W 0

385 kff—ü≥—≤·₂nC₂fCuü·ff·n±Cr·l±vuWCv₂üα—n·₂n·cCi—≤h₂°±Cs—≤±−·—üC{∕·ngCj±n∕·≤αCl≥nc≤·₂n—üCzh±₂−αQC]S[OCU]VPU][ 0

384 ih±m·c—üC−±°₂ΑC₂fCü·≤h·≥mP·₂nC∕₂ü·°C±ü±c≤−₂—c≤·ff±Cm—≤±−·—üC·nC—C₃—cö±°C ±°Cfü₂―C−±—c≤₂−QC2022OCUXTOCTTZWWV 2

383 t±Α≤Pm±n±−—≤·₂nCi₂ —ü≤Pl−±±Ci—≤h₂°±∕Câ��CgCv−₂∕₃±c≤·ff±Cy₂ü≥≤·₂nC≤₂C≤h±Ch—≤≤±−αCon°≥∕≤−αJ∕Ci₂ —ü≤C
v−₂ ü±mQCUTSVSXS 8
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382 güö—ü·Ci—≤·₂nCon≤±−c—ü—≤·₂nCs—ng—n±∕±Cvh₂∕₃h—≤±Cnα°−—≤±Ch₂₂∕≤·ngCkü±c≤−₂ch±m·c—üCq·n±≤·c∕Cf₂−C
v∕±≥°₂c—₃—c·≤·ff±Ckn±−gαCy≤₂−—g±QC2022OC 0

381 {n±Α₃±c≤±°C−₂ü±C₂fC±ü±c≤−₂n·cCc₂≥₃ü·ngC ±≤―±±nCh₂∕≤C−±°₂ΑCc±n≤±−∕C·nC≤−—n∕₃₂−≤Cö·n±≤·c∕C₂fCü·≤h·≥mC
·₂n∕C·nC₂ü·ff·n±C₃h₂∕₃h—≤±Cm—≤±−·—ü∕QQC2021OCTVOCUXZPUYU

380 l·−∕≤C₃−·nc·₃ü±∕Cc—üc≥ü—≤·₂n∕C₂nCü·≤h·≥mC°·ff≥∕·₂nCn±—−C≤h±C∕≥−f—c±C—n°C·nC≤h±C ≥üöC₂fCl±P°₂₃±°C
r·i₂vuQQC2021OC 1

379 onfü≥±nc±C₂fC±ü±c≤−₂üα≤±C∕≤−≥c≤≥−—üC±ff₂ü≥≤·₂nC₂nC —≤≤±−αC—₃₃ü·c—≤·₂n∕_Ci—≤·₂n·cC—gg−±g—≤·₂nCf−₂mC
°·ü≥≤±C≤₂Ch·ghCc₂nc±n≤−—≤·₂nQC 4

378 x±ff·∕·≤·ngC≤h±Cx₂ü±∕C₂fCt—≤≥−—üCm−—₃h·≤±C·nCung₂·ngCr·≤h·≥mP·₂nCh—≤≤±−·±∕QQC2022OC±UTSYZSW 10

377 kü±c≤−·c—üCs±≤h₂°Cf₂−Ch—≤≤±−αCih±m·c—üCi₂m₃₂∕·≤·₂nCj±≤±−m·n—≤·₂nQC2022OCTSOCYW]YPYXSW 0

376 v−±c·∕±C∕≥−f—c±Cc₂n≤−₂üC₂fCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−C∕≤— ü±Cü·≤h·≥mP·₂nC —≤≤±−·±∕QQC2022OC 2

375 zh±C₂−·g·nC₂fCf—∕≤Pch—−g·ngCü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±Cf₂−C —≤≤±−·±∕QC2022OCTOCUSUTSSTS 2

374 v₂−₂≥∕Cc—− ₂n∕Cf₂−C±n±−gαC∕≤₂−—g±C—n°Cc₂nff±−∕·₂nQC2022OCUV]PXWS

373 s—≤±−·—ü∕C—n°C≤±chn₂ü₂g·±∕Cf₂−C±n±−gαC∕≤₂−—g±_Cy≤—≤≥∕OCch—üü±ng±∕OC—n°C₂₃₃₂−≤≥n·≤·±∕QC2021OCWYOCTTXV 3

372 h·n°±−Pf−±±Cn—n₂∕≤−≥c≤≥−±°Cg±−m—n·≥mC—n₂°±Cf₂−Ch·ghC−±∕·ü·±nc±Cü·≤h·≥mP·₂nC —≤≤±−αQC2022OCTV][VU 2

371 sgP°₂₃±°C₃₂−₂≥∕C∕₃h±−·c—üCr·l±vuWRiC―·≤hCh·ghC≤—₃P°±n∕·≤αC—n°C±nh—nc±°C±ü±c≤−₂ch±m·c—üC
₃±−f₂−m—nc±QC2022OCU[SOCTUXZTT 1

370 i−±—≤·ngC—C−±ch—−g±— ü±C―₂−ü°QC2022OC[OCVTUPVT[ 2

369 gC−±ff·±―C₂fC∕₂°·≥mCchü₂−·°±P —∕±°C±ü±c≤−₂üα≤±∕C—n°Cm—≤±−·—ü∕Cf₂−C±ü±c≤−₂ch±m·c—üC±n±−gαC
≤±chn₂ü₂gαQC2022OCTSOCUYVZPUYZT 3

368 {n°±−∕≤—n°·ngC≤h±Cr·gh≤Pz−·gg±−±°Cv−₂c±∕∕C₂fC—Cvh₂≤₂Px±ch—−g±— ü±Ch—≤≤±−αCff·—Clü≥₂−±∕c±nc±C
y≤≥°·±∕C₂fCo≤∕Ci₂n∕≤·≤≥≤·₂n—üCvh₂≤₂PC—n°Ckü±c≤−₂—c≤·ff±Ci₂m₃₂n±n≤∕QC2022OCTUYOCUYVWPUYWT 1

367 r±ff±−—g·ngCc−α₂g±n·cC±ü±c≤−₂nCm·c−₂∕c₂₃αCf₂−C—°ff—nc·ngC —≤≤±−αC°±∕·gnQC2022OCXOCUYPWU 2

366 kü±c≤−₂ch±m·c—üCq·n±≤·c∕C₂fCr—α±−±°Cs—ng—n±∕±Cvh₂∕₃h—≤±Cff·—Con≤±−f—c·—üCv₂üα₃α−−₂ü±Cih±m·c—üC
h·n°·ngQC 0

365 gnCkff·c·±n≤Cx±ch—−g±— ü±Cgü≥m·n·≥mPgm·n±Ch—≤≤±−αC}₂−ö·ngC{n°±−Cw≥—≤±−n·β—≤·₂nCih±m·∕≤−αQQC
2022OC 5
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364 y≥₃₃−±∕∕·ngCü·≤h·≥mC°±n°−·≤±∕C―·≤h·nC·n₂−g—n·cC∕₂ü·°P∕≤—≤±C±ü±c≤−₂üα≤±∕QC2022OCVOCTSSZSY 2

363 gnCkff·c·±n≤Cx±ch—−g±— ü±Cgü≥m·n·≥mâ��gm·n±Ch—≤≤±−αC}₂−ö·ngC{n°±−Cw≥—≤±−n·β—≤·₂nCih±m·∕≤−αQC

362 t·≤−·°—≤·₂nC±ff±c≤C₂nCü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±Cc—≤h₂°±Cf₂−C−±ch—−g±— ü±C —≤≤±−·±∕QQC2022OCTUOCVY]YPVZSZ 0

361 x±ff·±―C₂nCj±f±c≤∕C—n°Cs₂°·f·c—≤·₂nCs±≤h₂°∕C₂fCr·l±vuWCi—≤h₂°±Cs—≤±−·—üCf₂−Cr·≤h·≥mPo₂nC
h—≤≤±−·±∕QC2022OCVYOCTUVUPTUXT 7

360 i₂nn±c≤·ngC —≤≤±−αC≤±chn₂ü₂g·±∕Cf₂−C±ü±c≤−·cCff±h·cü±∕Cf−₂mC —≤≤±−αCm—≤±−·—ü∕C≤₂Cm—n—g±m±n≤QQC2022
OCUXOCTSVZWW 6

359 s≥ü≤·∕c—ü±C—n°Ch·±−—−ch·c—üC−±—c≤·₂nCm±ch—n·∕mC·nC—Cü·≤h·≥mP·₂nC —≤≤±−αQC2022OCVOCSTTVSX 4

358 ym—üüC₃₂ü—−₂nC≤−—n∕₃₂−≤C·nCc—≤h₂°±Cm—≤±−·—ü∕C₂fC−±ch—−g±— ü±C·₂nC —≤≤±−·±∕QC2022OCZOCTSSWTS 0

357 kü±c≤−₂n·cCr₂c—ü·β—≤·₂nCj±−·ff±°CkΑc±üü±n≤Cy≤— ·ü·≤αC₂fCr·Cs±≤—üCgn₂°±C―·≤hC{ü≤−—≤h·nCgüü₂αQQC2022OC±UTSXYXY 3

356 yαn≤h±≤·cCs±≤h₂°₂ü₂g·±∕Cf₂−Cy·Pi₂n≤—·n·ngCr·Py≤₂−—g±Ckü±c≤−₂°±Cs—≤±−·—ü∕QCUTSST][ 1

355 kff±c≤C₂fCyαn≤h±∕·∕Cv−₂c±∕∕±∕C₂nC≤h±Cs·c−₂∕≤−≥c≤≥−±C—n°Ckü±c≤−₂ch±m·c—üCv−₂₃±−≤·±∕C₂fCr·snvuWC
i—≤h₂°±Cs—≤±−·—üQC 1

354 ih—üü±ng±∕OC·n≤±−f—c±C±ng·n±±−·ngOC—n°C₃−₂c±∕∕·ngC∕≤−—≤±g·±∕C≤₂―—−°C₃−—c≤·c—üC∕≥üf·°±P —∕±°C
—üüP∕₂ü·°P∕≤—≤±Cü·≤h·≥mC —≤≤±−·±∕QC 9

353 r·≤h·≥mC−±c₂ff±−αCf−₂mC −·n±_Cx±c±n≤C°±ff±ü₂₃m±n≤∕C—n°Cch—üü±ng±∕QC2022OCXU[OCTTXYTT 3

352 j±±₃Cü±—−n·ngC±n— ü±°C∕≤—≤±P₂fPch—−g±C±∕≤·m—≤·₂nC₂fCr·l±vuWC —≤≤±−·±∕_CgC∕α∕≤±m—≤·cCff—ü·°—≤·₂nC₂nC
∕≤—≤±P₂fP≤h±P—−≤Cch—−g·ngC₃−₂≤₂c₂ü∕QC2022OCUWYOCTUVWSW 3

351 s±≤—üC₂Α·°±â��c—− ₂nCc₂m₃₂∕·≤±∕Cf₂−C∕≥₃±−c—₃—c·≤₂−C—₃₃ü·c—≤·₂n∕QC2022OCTVVPTZZ 0

350 s—gn±≤·cCl−≥∕≤−—≤·₂nC·nC—Cih·−—üCi₂m₃₂≥n°C˛�Pqc₂₃₂WQC

349 zh±−m—üC∕≤— ·ü·≤·±∕C₂fCsnP —∕±°C—c≤·ff±Cm—≤±−·—ü∕C·nCc₂m ·n—≤·₂nC―·≤hC≤h±Cc±−—m·cC±ü±c≤−₂üα≤±CrgzvC
f₂−CgyyhC ≥üöCc—≤h₂°±∕QC

348 onCy·≤≥Cs·≤·g—≤·ngCi—≤·₂nCs·Α·ngC₂fCt·Px·chCi—≤h₂°±C—≤Cn·ghC|₂ü≤—g±C|·—Cr·Umn₂VConâ±c≤·₂nQC

347 v₂üα—n·₂n·cC·n∕±−≤·₂nCh₂∕≤∕Cf₂−C—₄≥±₂≥∕C−±ch—−g±— ü±C —≤≤±−·±∕QC2022OCTSOCYVZYPYV]Y 0
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346 t—n₂c₂m₃₂∕·≤±∕Cf₂−Ckn±−gαCy≤₂−—g±Cg₃₃ü·c—≤·₂n∕QC2022OCXVVPXYX

345 y·β±C°±₃±n°±n≤C±ü±c≤−₂n·cC∕≤−≥c≤≥−±C₂fCr·l±vuC₃−₂ ±°C≥∕·ngC€P−—αC— ∕₂−₃≤·₂nC—n°Csˆ¶∕∕ —≥±−C
∕₃±c≤−₂∕c₂₃αQQC2022OC 1

344 i−α∕≤—üCg−₂―≤hC—n°C∕≤−≥c≤≥−±C₂fC—Cn±―Cü—ng ±·n·≤±P≤α₃±C₃h₂∕₃h—≤±_Cv Ui₂l±KvuWLVQC2022OC

343 yαn≤h±∕·∕C—n°Cih—−—c≤±−·β—≤·₂nC₂fC—Cr·l±CSQYCsnCSQWCvuCWCuü·ff·n±Ci—≤h₂°±Cf₂−Cg₃₃ü·c—≤·₂nC·nC—Ct±―C
r·≤h·≥mCv₂üαm±−Ch—≤≤±−αQCUTSSWYW 2

342 gc≤·ff±Py·≤±Py₃±c·f·cCy≤−≥c≤≥−—üCkng·n±±−·ngCkn— ü±°C{ü≤−—h·ghCx—≤±Cv±−f₂−m—nc±C₂fC≤h±C
t—r·l±KvuLKvuLCi—≤h₂°±Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QQC2022OC 0

341 i₂nff±−∕·₂nC₂fCr·Ul±y uXC≤₂C≤h±Cl±KoooLRl±K|LCvh—∕±Cr·l±y uXCff·—Cz₂₃₂ch±m·c—üCr·≤h·≥mCkΑ≤−—c≤·₂nQC
2022OCVWOCUWY[PUWZX 0

340 gC∕·m₃ü·f·±°C−±ü—≤·₂n∕h·₃C ±≤―±±nC≤h±Cm₂°·f·±°CuPü—≤≤·c±C—n°C≤h±C−₂≤—≤·₂nCm—≤−·ΑCf₂−Cg±n±−—≤·ngC≤h±C
c₂·nc·°±nc±C∕·≤±Cü—≤≤·c±C₂fC—nC—− ·≤−—−αCh−—ff—·∕Cü—≤≤·c±C∕α∕≤±mQQC2022OCZ[OCTV]PTW[

339 g₃₃ü·c—≤·₂nC—n°C₃−₂∕₃±c≤∕Cf₂−C≥∕·ngCc—− ₂nCm—≤±−·—ü∕C≤₂Cm₂°·fαCü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±Cm—≤±−·—ü∕C
≥∕±°C—≤Cü₂―C≤±m₃±−—≤≥−±∕QC2022OCVZOCWYPX[ 0

338 i₂−−±ü—≤·ff±C·m—g±Cü±—−n·ngC₂fCch±m₂Pm±ch—n·c∕C·nC₃h—∕±P≤−—n∕f₂−m·ngC∕₂ü·°∕QQC2022OC 3

337 ih—üü±ng±∕C—n°Cj±∕·gnCy≤−—≤±g·±∕Cf₂−Ci₂nff±−∕·₂nPh—∕±°Cgn₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPC—n°C
y₂°·≥mPo₂nCh—≤≤±−·±∕QC2022OCTVOCVUPXV 1

336 gCr·≤h·≥mPo₂nCh—≤≤±−αCi—≤h₂°±C―·≤hCknh—nc±°C}±≤≤— ·ü·≤αC≤₂―—−°C—nCkü±c≤−₂üα≤±Cl— −·c—≤±°C αC—C
l—∕≤Cr·gh≤Ci≥−·ngC₂fCvh₂≤₂—c≤·ff±Cyü≥−−αQC2022OCVYOCVVTVPVVT[ 0

335 onCy·≤≥Ckü±c≤−₂ch±m·c—üCx±g±n±−—≤·₂nC₂fCj±g−—°±°Cr·l±vuCWCkü±c≤−₂°±C―·≤hCl≥nc≤·₂n—ü·β±°C
v−±ü·≤h·—≤·₂nCy±₃—−—≤₂−QCUTSVYVS 5

334 zh±Cü·nöC ±≤―±±nCc₂≥n≤−·±∕â��C±c₂n₂m·cC—n°C∕c·±n≤·f·cC―±—ü≤hCh—∕C—Cc₂m₃ü±ΑC°±₃±n°±nc±C₂nC
≤±chn₂ü₂g·c—üC—c≤·ff·≤αC—n°C−±∕±—−chC₃₂ü·cαQCT 2

333 ih—−—c≤±−·∕—≤·₂nC₂fCi₂mm±−c·—üCr·Po₂nCh—≤≤±−·±∕C{∕·ngCkü±c≤−₂ch±m·c—üCom₃±°—nc±Cy₃±c≤−₂∕c₂₃αQC
2022OCZOC 0

332 g≤₂m·cCü—α±−C°±₃₂∕·≤·₂nC₂fCm±≤—üC₃h₂∕₃h—≤±∕QC2022OC]OCSTTVTS

331 g₃₃ü·c—≤·₂nC₂fCi—− ₂nCt—n₂m—≤±−·—ü∕C₂nC≤h±Cv±−f₂−m—nc±C₂fCr·Po₂nCh—≤≤±−·±∕QC2022OCVYTPWTW

330 x±c±n≤Cg°ff—nc±∕C·nCh·₂m—∕∕Pj±−·ff±°Ci—− ₂nCs—≤±−·—ü∕Cf₂−Cy₂°·≥mPo₂nCkn±−gαCy≤₂−—g±Cj±ff·c±∕QQC
2022OCTUOC 0

329 y·ngü±Pi−α∕≤—üü·n±Ci—≤h₂°±∕Cf₂−Cg°ff—nc±°Cr·Po₂nCh—≤≤±−·±∕_Cv−₂g−±∕∕C—n°Cih—üü±ng±∕QQC2022OC±UTSZSW[ 5
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328 x±c±n≤Cv−₂g−±∕∕C—n°Cl≥≤≥−±Cg°ff—nc±∕C₂nCg₄≥±₂≥∕Cs₂n₂ff—ü±n≤P·₂nCh—≤≤±−·±∕C≤₂―—−°∕Cy—f±C—n°C
n·ghP₃₂―±−Ckn±−gαCy≤₂−—g±QQC2022OC±UTSZ]YX 6

327 k°·≤₂−∕â��Cih₂·c±â��gCl−≥·≤f≥üCz−—n∕·≤·₂nC₂fCp₂hnChQCm₂₂°±n₂≥ghCf−₂mCuΑf₂−°C≤₂C≤h±C{n·ff±−∕·≤αC₂fC
z±Α—∕C—≤Cg≥∕≤·nQCJournal of the Electrochemical SocietyOC2022OCTY]OCSVWXUS 3.9

326 i₂−−±ü—≤·₂nC ±≤―±±nCy≤−≥c≤≥−±OCkü±c≤−·c—üOC—n°Cs—gn±≤·cCv−₂₃±−≤·±∕C₂fCy₂m±Cgüö—ü·PuΑ·°±Cs—≤±−·—ü∕QC

325
g₄≥±₂≥∕C∕₃−—αP°−α·ngC∕αn≤h±∕·∕C₂fC—üü≥—≥°·≤±Ct—UNUΑl±Uâ��ΑKyuWLVC∕₂°·≥mC·n∕±−≤·₂nCm—≤±−·—ü_C
∕≤≥°·±∕C₂fC±ü±c≤−₂ch±m·c—üC—c≤·ff·≤αOC≤h±−m₂°αn—m·cC∕≤— ·ü·≤αOC—n°Ch≥m·°·≤αP·n°≥c±°C₃h—∕±C
≤−—n∕·≤·₂nQCT

0

324 on≤±−c—ü—≤·₂nP≤α₃±C₃₂∕·≤·ff±C±ü±c≤−₂°±Cm—≤±−·—ü∕Cf₂−Cn₂n—₄≥±₂≥∕Cc—üc·≥mP·₂nC —≤≤±−·±∕QC2022OCVOCSTTVS]

323 onfü≥±nc±C₂fC≤h±Cn—n₂g−·n°·ngC₃−₂c±∕∕C₂nC≤h±C₃±−f₂−m—nc±C₂fCü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±QC

322 gCn₂ff±üCs₂[QZt YQTuΑfti∕C±ggPn±∕≤Cc₂m₃₂∕·≤±C∕≤−≥c≤≥−±C—∕C∕≥₃±−·₂−C—n₂°±Cm—≤±−·—üCf₂−C
ü·≤h·≥mP·₂nC∕≤₂−—g±QCT 0

321 onfü≥±nc±Cs±ch—n·∕mC₂fCv−±c≥−∕₂−Ci−α∕≤—üü·n·≤αC₂nCkü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCr·l±vuWRiC
i—≤h₂°±Cs—≤±−·—üQC 1

320 on₂−g—n·cCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−C₃₂≤—∕∕·≥mC·₂nC —≤≤±−·±∕QC2022OCUXOCTSS][U 0

319 nα −·°∕Cg±üC±ü±c≤−₂üα≤±∕C―·≤hC₃±n°·ngC₃₂üαh±°−—üC₂ü·g₂m±−·cC∕·ü∕±∕₄≥·₂Α—n±C≤₂―—−°C·m₃−₂ff·ngC
·n≤±−f—c·—üC∕≤— ·ü·≤αCf₂−Cü·≤h·≥mC·₂nC —≤≤±−·±∕QCT

318 onff±∕≤·g—≤·₂nC₂fCx—−±Ck—−≤hPi₂n≤—·n·ngCj₂≥ ü±Cvh₂∕₃h—≤±∕C₂fC≤h±Czα₃±CgVrnKvuWLUCKrnCcC†OCr—OCv−OC
t°OC—n°Cymâ��r≥LC—∕Cv₂≤±n≤·—üCt≥cü±—−C}—∕≤±Cl₂−m∕QC 0

317 t—n₂∕≤−≥c≤≥−±°Cz−—n∕·≤·₂nCs±≤—üCuΑ·°±∕Cf₂−Ckü±c≤−₂ch±m·c—üCkn±−gαCy≤₂−—g±QC2022OCT[VPUTU

316 onCy·≤≥C—n°ConCu₃±−—n°₂Ct±≥≤−₂nCj·ff−—c≤·₂nC₂fCz−—n∕·≤·₂nCs±≤—üCuΑ·°±∕Cf₂−Ckü±c≤−₂ch±m·c—üC
y≤₂−—g±QC2022OCVT]PVWT

315 }·üüCff—n—°·≥mP —∕±°C±ü±c≤−₂°±Cm—≤±−·—ü∕C ±c₂m±C≤h±Cf≥≤≥−±Cch₂·c±Cf₂−Cm±≤—üP·₂nC —≤≤±−·±∕eQC2022OC 0

314 x±ff·±―â��y≥−f—c±Ci₂—≤·ng∕Cf₂−Ci—≤h₂°±∕C·nCr·≤h·≥mCo₂nCh—≤≤±−·±∕_Cl−₂mCi−α∕≤—üCy≤−≥c≤≥−±∕C≤₂C
kü±c≤−₂ch±m·c—üCv±−f₂−m—nc±QCJournal of the Electrochemical SocietyOC2022OCTY]OCSWVXSW 3.9 4

313 t±Α≤Pm±n±−—≤·₂nCi₂ —ü≤Pl−±±Ci—≤h₂°±∕Câ��CgCv−₂∕₃±c≤·ff±Cy₂ü≥≤·₂nC≤₂C≤h±Ch—≤≤±−αCon°≥∕≤−αJ∕Ci₂ —ü≤C
v−₂ ü±mMQC2022OCVVPXV 0

312 kΑ₃ü₂−·ngCm±≤—∕≤— ü±C₃h—∕±∕C°≥−·ngCü·≤h·—≤·₂nC₂fC₂−g—n·cC —≤≤±−αC±ü±c≤−₂°±Cm—≤±−·—ü∕QQC2022OC

311 }₂₂°P°±−·ff±°Cm₂n₂ü·≤h·cCc—− ₂nCm—≤±−·—ü∕C—n°C≤h±·−Cf≥nc≤·₂n—üC—₃₃ü·c—≤·₂n∕QCUTSSWUS 0
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310 y±üfP−±∕≤−·c≤·₂nC≤₂Cf₂−mC·nP∕·≤≥CtOvCc₂P°₂₃±°Cc—− ₂nPc₂—≤±°Cr·l±vuWCn—n₂c₂m₃₂∕·≤±∕Cf₂−C
h·ghP₃±−f₂−m—nc±Cü·≤h·≥mC·₂nC —≤≤±−·±∕QC2022OCWTWOCTWSTYT 1

309 knh—nc±°C±ü±c≤−₂ch±m·c—üCö·n±≤·c∕C—n°C≤h−±±C°·m±n∕·₂n—üC—−ch·≤±c≤≥−±Cü·≤h·≥mC·−₂nC
₃h₂∕₃h—≤±Rc—− ₂nCn—n₂≤≥ ±∕Cn—n₂c₂m₃₂∕·≤±∕Cf₂−Ch·ghC−—≤±Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC2022OCYWVOCTU[ZT[

308 l—∕≤C—n°C±Α≤±n∕·ff±C·n≤±−c—ü—≤·₂nCch±m·∕≤−αC·nC}—°∕ü±αPx₂≤hC₃h—∕±C —∕±°Ch·ghPc—₃—c·≤αC±ü±c≤−₂°±∕QC
2022OCY]OCYSTPYTT 2

307 onCu₃±−—n°₂Ciü₂∕±°Pc±üüCz−—n∕m·∕∕·₂nCkü±c≤−₂nCs·c−₂∕c₂₃αCf₂−Cx±ch—−g±— ü±Ch—≤≤±−αC
ih—−—c≤±−·β—≤·₂n_Cyc·±n≤·f·cCh−±—ö≤h−₂≥gh∕C—n°Cv−—c≤·c—üCr·m·≤—≤·₂n∕QC2022OC]YOCTSZS[V 1

306 {n°±−∕≤—n°·ngC−±ch—−g±— ü±Cm—gn±∕·≥mC·₂nC —≤≤±−·±∕Cff·—Cf·−∕≤P₃−·nc·₃ü±∕Cc₂m₃≥≤—≤·₂n∕_CgC
c₂m₃−±h±n∕·ff±C−±ff·±―QC2022OCW[OCVWWPVXX 2

305
r·TNΑl±vuWCKΑ´ c´ SCPCSQXLC₃−₂°≥c≤·₂nCf−₂mCl±VNC∕₂≥−c±∕C αCgü—∕∕Pc±−—m·cC≤±chn·₄≥±C―·≤hC°·ff±−±n≤C
c—− ₂nC∕₂≥−c±∕C—n°C·nff±∕≤·g—≤·₂nC₂fC∕≤−≥c≤≥−—üOC≤h±−m—üC—n°C±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±QC2022OC
X[YOCTUTXWY

1

304 gcc±ü±−—≤·ngCc—≤h₂°±Cm—≤±−·—üC°·∕c₂ff±−αC≤h−₂≥ghC— C·n·≤·₂C−—n°₂mC∕≤−≥c≤≥−±C∕±—−ch·ngQC2021OC]OCTUTTTT 3

303 kn±−gαCr±ff±üCgü·gnm±n≤C—≤C≤h±Ci₂ —ü≤Cvh₂∕₃h—≤±Rkü±c≤−₂üα≤±Con≤±−f—c±_Con≤−·n∕·cCy≤— ·ü·≤αCff∕C
on≤±−f—c·—üCih±m·c—üCx±—c≤·₂n∕C·nCXC|Cr·≤h·≥mCo₂nCh—≤≤±−·±∕QQC2021OC 1

302 gCi₂m₃—−—≤·ff±Conff±∕≤·g—≤·₂nC₂fCy·ngü±Ci−α∕≤—üC—n°Cv₂üαc−α∕≤—üü·n±Ct·Px·chCtis∕C—∕Ci—≤h₂°±∕Cf₂−C
r·≤h·≥mPo₂nCh—≤≤±−·±∕QC 4

301 n·ghPv±−f₂−m—nc±Cr·Ps±≤—üPl−±±Cy≥üf≥−Ch—≤≤±−αCkm₃ü₂α·ngC—Cr·≤h·—≤±°Cgn—≤—∕±Cz·uUCgn₂°±C—n°C—C
l−±±∕≤—n°·ngCr·Uyâ��i—− ₂nCg±−₂g±üCi—≤h₂°±QC2022OCTSOCWTSPWUS 3

300 jαn—m·cC₃h—∕±C≤−—n∕·≤·₂nC ±h—ff·₂−C₂fC—Cr·snSQXl±SQXvuWC₂ü·ff·n±Cc—≤h₂°±Cm—≤±−·—üCf₂−Cü·≤h·≥mP·₂nC
 —≤≤±−·±∕C−±ff±—ü±°C≤h−₂≥ghC·nP∕·≤≥C€P−—αC≤±chn·₄≥±∕QC2022OC 1

299 r·‘t·SQXsnSQVi₂SQU“uUC—∕C—Cy≥₃±−·₂−Cgü≤±−n—≤·ff±C≤₂Cr·l±vuWCf₂−Cr₂ngPr·ff±°Cr₂―C|₂ü≤—g±Cr·Po₂nC
i±üü∕QCJournal of the Electrochemical SocietyOC 3.9 1

298 vh₂≤₂Pih—−g·ngC₂fCr·Kt·i₂snLuCr·≤h·≥mPo₂nCh—≤≤±−αC{∕·ngCy·ü·c₂nCy₂ü—−Ci±üü∕QQC2022OCTXOC

297 y≤— ·ü·β·ngC≤h±Ch·ghCff₂ü≤—g±Cr·i₂vuWCc—≤h₂°±Cff·—Cl±P°₂₃·ngC·nC≤h±Cg−—mP∕c—ü±C∕αn≤h±∕·∕QC2022OCTWSVYZ 2

296 r·≤h·≥mP·₂nC —≤≤±−αC∕≤−—·nCg—≥g±Cm₂n·≤₂−·ngC—n°C°±₃≤hC₂fC°·∕ch—−g±C±∕≤·m—≤·₂nQCTPT[

295 j—≤—•yh±±≤•TQ₃°fQC2020OC

294 kff±c≤C₂fCvhPj±₃±n°±n≤Con≤±−m±°·—≤±C₂nC≤h±Cv±−f₂−m—nc±C₂fCr·f±₃₂WRiCi—≤h₂°±Cs—≤±−·—üQC

293 kü±c≤−₂°±Cm—≤±−·—ü∕Cf₂−C−±ff±−∕· ü±C∕₂°·≥mC·₂n∕C°±R·n≤±−c—ü—≤·₂nQC2022OC
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292 y≤—≤±C±∕≤·m—≤·₂nC₂fC≤h±Cy≤±f—nCvjk_CgC≤≥≤₂−·—üC₂nC°±∕·gnC—n°C—₃₃ü·c—≤·₂n∕C≤₂C₃₂ü—−C·c±C—n°C —≤≤±−·±∕QC
2022OC

291 yαn≤h±∕·∕C₂fCh·ghP°±n∕·≤αC₂ü·ff·n±Cr·l±vuWCf−₂mC₃—ü±₂β₂·cC∕·°±−·≤±Cl±iuVC—n°C·≤∕C±ü±c≤−₂ch±m·c—üC
₃±−f₂−m—nc±C·nCü·≤h·≥mC —≤≤±−·±∕QC2022OCTSOCSWTTTV 1

290 on°≥∕≤−·—üC∕αn≤h±∕·∕C—n°C·m₃−₂ff±°C₃−₂c±∕∕Cf₂−Cü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±QC2022OC

289 y₃—≤·—üCx±∕₂ü≥≤·₂nC₂fCs·c−₂Px—m—nCy₃±c≤−₂∕c₂₃αCf₂−Cv—−≤·c≥ü—≤±Cr·≤h·≥mCo−₂nCvh₂∕₃h—≤±CKr·l±vuLQQC
2022OCVZSU[UUTTSS[WV 0

288 s±ch—n·c—üC₃−₂₃±−≤·±∕C₂fCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC2022OC 5

287 gCc−·≤·c—üC−±ff·±―C₂nCn·cö±üP —∕±°Cc—≤h₂°±∕C·nC−±ch—−g±— ü±C —≤≤±−·±∕QC2022OCU]OC]UXP]WT 1

286 {nü₂cö·ngCt±―Cx±°₂ΑCgc≤·ff·≤αC·nCgüü≥—≥°·≤±Ci—≤h₂°±∕C≤h−₂≥ghCi₂m₃₂∕·≤·₂n—üCj±∕·gnQC2022OCVWOCWS[[PWTSV 1

285 l₂−m—≤·₂nOC°₂₃·ngOC—n°Cü·≤h·≥mC·nc₂−₃₂−—≤·₂nC·nCr·l±vuWQC2022OCTUOCSWXUUX 0

284 onP∕·≤≥C₃−±₃—−—≤·₂nC₂fC∕·üöPc₂c₂₂nC°±−·ff±°Cc—− ₂nC—n°Cr·l±vuWCn—n₂c₂m₃₂∕·≤±C—∕Cc—≤h₂°±Cm—≤±−·—üC
f₂−Cr·P·₂nC —≤≤±−αQC2022OC 0

283 y≥üf≥−Cc₂nf·n±°Cs€±n±Ch₂∕≤∕C±n— ü·ngC≤h±C≥∕±C₂fCc—− ₂n—≤±P —∕±°C±ü±c≤−₂üα≤±∕C·nC—üö—ü·Cm±≤—üC
Kr·Rt—RqLP∕≥üf≥−C —≤≤±−·±∕QC2022OCTSTSSS 1

282 y≥∕≤—·n— ü±Ckü±c≤−·cC|±h·cü±Ch—≤≤±−·±∕Cf₂−C—Cy≥∕≤—·n— ü±C}₂−ü°_Cv±−∕₃±c≤·ff±∕C₂nCh—≤≤±−αCi—≤h₂°±∕OC
knff·−₂nm±n≤OCy≥₃₃üαCih—·nOCs—n≥f—c≤≥−·ngOCr·f±Ciαcü±OC—n°Cv₂ü·cαQCUUSSV[V 5

281 v−₂°≥c≤·₂nC₂fCk≥P°₂₃±°Cr·l±vuWC αCgü—∕∕â��c±−—m·cC≤±chn·₄≥±C—n°C·nff±∕≤·g—≤·₂nC₂fC≤h±·−C≤h±−m—üOC
∕≤−≥c≤≥−—üOC±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±∕QC

280 gC|—n—°·≥mPh—∕±°Clü≥₂−₂Α·°±Ci—≤h₂°±Cs—≤±−·—üCf₂−Cr·≤h·≥mPo₂nCy≤₂−—g±C―·≤hCn·ghCkn±−gαCj±n∕·≤αQCUUSSTUU 1

279 l·−∕≤P₃−·nc·₃ü±∕C∕≤≥°αC₂fC∕≤−≥c≤≥−—üOC±ü±c≤−₂n·cOC±ü—∕≤·cC—n°C°·±ü±c≤−·cC₃−₂₃±−≤·±∕C₂fCx r·UKtnULVOCr·nC
—n°Cr·tnUQC

278 t±―C|—−·—n≤C₂fCkü±c≤−₂ch±m·c—üCon≤±−c—ü—≤·₂nCo∕₂≤h±−m_Cgn—üα∕·∕C₂fCon∕≤— ·ü·≤αCx±g·₂nCj±₃±n°±nc±C
₂nCkü±c≤−₂üα≤±Ci₂nc±n≤−—≤·₂nQC 1

277 m−—₃h±n±Pm₂°·f·±°Cm—ng—n±∕±Cc—− ₂n—≤±Cc₂m₃₂∕·≤±∕C±Αh· ·≤Cü₂ngCü·f±C—n°Ch·ghC∕₃±c·f·cCc—₃—c·≤αC
₃±−f₂−m—nc±C·nCü·≤h·≥mC∕≤₂−—g±QC2022OCV[SOCTTX]WS 0

276 s₂°±ü·ngC·n≤±−c—ü—≤·₂nC·nCc—≤h₂°±Cm—≤±−·—ü∕C―·≤hC₃h—∕±Pf·±ü°Cm±≤h₂°∕_Cg∕∕≥m₃≤·₂n∕C—n°C
·m₃ü·c—≤·₂n∕C≥∕·ngC≤h±C±Α—m₃ü±C₂fCr·l±vuWQC2022OCWUTOCTWSXTY 0

275 gCx·∕·ngCz·°±C₂fCi₂Pl−±±Cih±m·∕≤−·±∕Cf₂−Cr·Po₂nCh—≤≤±−·±∕QC2022OCZOCTZZWPTZZX 3
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274 om₃—c≤C₂fCy≤−≥c≤≥−—üCj±f₂−m—≤·₂n∕C₂nC≤h±Cv±−f₂−m—nc±C₂fCr·Po₂nCon∕±−≤·₂nCn₂∕≤∕QC 0

273 y·m·ü—−·≤αC ±≤―±±nC≤h±C−±°₂ΑC₃₂≤±n≤·—ü∕C₂fCV°C≤−—n∕·≤·₂nPm±≤—üC·₂n∕C·nC₃₂üα—n·₂n·cC·n∕±−≤·₂nC
m—≤±−·—ü∕C—n°C—₄≥±₂≥∕C∕₂ü≥≤·₂n∕QQC2022OC

272 x±ff·±―C₂nC≤h±Cü·≤h·≥mC≤−—n∕₃₂−≤Cm±ch—n·∕mC·nC∕₂ü·°P∕≤—≤±C —≤≤±−αCm—≤±−·—ü∕QC 0

271 q±αCm—≤±−·—ü∕C—n°Cf≥≤≥−±C₃±−∕₃±c≤·ff±Cf₂−C—₄≥±₂≥∕C−±ch—−g±— ü±Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC2022OCTSSS]Y 0

270 l—∕≤Pih—−g·ngCkü±c≤−₂üα≤±_CgCs≥ü≤·₃ü±Cg°°·≤·ff±∕Cy≤−—≤±gαC―·≤hCTOVOUPj·₂Α—≤h·₂ü—n±CUOUPj·₂Α·°±C—n°C
r·≤h·≥mCj·fü≥₂−₂₃h₂∕₃h—≤±Cf₂−Ci₂mm±−c·—üCm−—₃h·≤±Rr·l±vuCWCv₂≥chCh—≤≤±−αQC2022OCZOC 0

269 r—α±−±°CvUPt—ΑsnVRWt·TRWuUCi—≤h₂°±Cs—≤±−·—ü∕Cl₂−Cy₂°·≥mPo₂nCh—≤≤±−·±∕_Cyαn≤h±∕·∕OC
kü±c≤−₂ch±m·∕≤−αC—n°Confü≥±nc±C₂fCgm ·±n≤Cy≤₂−—g±QC2022OCTSOC 1

268 z≥n·ngCs—gn±≤·cCyαmm±≤−αC—n°Cv−₂₃±−≤·±∕C·nC≤h±Cuü·ff·n±Cy±−·±∕Cr·Tâ��Αl±ΑsnTâ��ΑvuWC≤h−₂≥ghC
y±ü±c≤·ff±Cj±ü·≤h·—≤·₂nQC

267 s±ch—n·c—üC₃−₂₃±−≤·±∕C₂fCh±≤±−₂g±n±₂≥∕OC₃₂−₂≥∕Cr·l±vuWCc—≤h₂°±∕C₂ ≤—·n±°C≥∕·ngC∕≤—≤·∕≤·c—üC
n—n₂·n°±n≤—≤·₂nC—n°Cm·c−₂m±ch—n·c—üC∕·m≥ü—≤·₂n∕QC2022OCXV]OCUVTXYX 0

266 gΑ·—üüαC—n°C−—°·—üüαC·nh₂m₂g±n±₂≥∕C∕―±üü·ngC·nCc₂mm±−c·—üCT[YXSCr·P·₂nC —≤≤±−αCc±üü∕QC2022OCXUOCTSWXYV 1

265 y₃±n≤C−—≤h±−C≤h—nC₃−·∕≤·n±Cr·l±vuWCc—≤h₂°±Cm—≤±−·—ü∕Cc—nCc—≤—üα≤·c—üüαC—c≤·ff—≤±C∕≥üf·≤±Cf₂−C₂−g—n·cC
₃₂üü≥≤—n≤∕C°±c₂n≤—m·n—≤·₂nQC2022OCWWYOCTVZTUV 0

264 s—gn±≤·cCv−₂₃±−≤·±∕C₂fC—Cih·−—üCi₂m₃₂≥n°C˛�Pqc₂₃₂WQC

263 ih—üü±ng±∕C—n°Cs₂°·f·c—≤·₂nCy≤−—≤±g·±∕C₂fCt·Px·chCi—≤h₂°±Cs—≤±−·—ü∕Cu₃±−—≤·ngC—≤Cn·ghP|₂ü≤—g±QC
2022OCTUOCT[[[ 4

262 i₂−±Pyh±üüCknh—nc±°Cy·ngü±Cv—−≤·cü±Cs₂°±üCf₂−Cr·l±vuWh—≤≤±−·±∕_Cs₂°±üCl₂−m≥ü—≤·₂nC—n°Cgn—üα∕·∕C
₂fCt≥m±−·c—üy₂ü≥≤·₂n∕QCJournal of the Electrochemical SocietyOC 3.9 1

261 |UuXCff∕QCr·l±vuW_C}h₂C·∕C₃±−f₂−m·ngC ±≤≤±−C·nC≤h±CVQW´ |Ccü—∕∕Cc—≤±g₂−αeCgC₃±−f₂−m—nc±C±ff—ü≥—≤·₂nC
·nCâ��x₂cö·ngPch—·−â��Cc₂nf·g≥−—≤·₂nC―·≤hCg−—₃h·≤±C—n₂°±QC2022OC

260 jαn—m·cCkü≥c·°—≤·₂nC₂fCr·≤h·≥mCon∕±−≤·₂nCx±—c≤·₂nC·n≤₂CsgsnUuWCy₃·n±üQCJournal of the 
Electrochemical SocietyOC2022OCTY]OCSYSXSX 3.9 0

259 }—≤±−Ph—∕±°Cl— −·c—≤·₂nC₂fC—Cr·δr·Zr—VZ−UuTUδr·l±vuWCy₂ü·°Py≤—≤±Ch—≤≤±−αPz₂―—−°Cm−±±nCh—≤≤±−αC
v−₂°≥c≤·₂nQC 2

258 zh±C≤−·₃hαü·≤±Ct—l±TPαsnαvuWC∕₂ü·°C∕₂ü≥≤·₂nCKSCâ�⁄CαCâ�⁄CTL_Cq·n±≤·cC∕≤−—·nC—cc₂mm₂°—≤·₂nC·nC
t—Αl±SQ[snSQUvuWQC2022OCWUXOCTWSYXS 1

257 v−₂g−±∕∕C·nCkü±c≤−₂°±C—n°Ckü±c≤−₂üα≤±Cs—≤±−·—ü∕_Cv—≤hC≤₂CgüüP∕₂ü·°P∕≤—≤±Cr·P·₂nCh—≤≤±−·±∕CKgyyrohLQC 4
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256 zh±Cö±αC≤₂C·m₃−₂ff·ngC≤h±C₃±−f₂−m—nc±C₂fCr·P—·−C —≤≤±−·±∕_Cx±c±n≤C₃−₂g−±∕∕C—n°Cch—üü±ng±∕C₂fC≤h±C
c—≤—üα∕≤∕QC 2

255 l−±±P∕≤—n°·ngC—n°C ·n°±−Pf−±±C₃₂−₂≥∕Cm₂n₂ü·≤h·cC±ü±c≤−₂°±∕C₃−±₃—−±°Cff·—C∕₂üâ��g±üC₃−₂c±∕∕±∕QC

254 s±ü≤Cyαn≤h±∕·∕C₂fCr·≤h·≥mCs—ng—n±∕±Co−₂nCvh₂∕₃h—≤±_Cv—−≤CooQCv—−≤·cü±Cy·β±OCkü±c≤−₂ch±m·c—üC
v±−f₂−m—nc±OC—n°Cy₂ü·°Py≤—≤±Cr·≤h·≥mCj·ff≥∕·₂nQCJournal of the Electrochemical SocietyOC2022OCTY]OCSYSXUZ3.9 0

253 vh₂∕₃h·≤±Ph—∕±°Ckü±c≤−₂°±∕QCV]PXX

252 kΑ₃ü₂−·ngC≤h±C±ü±c≤−₂ch±m·c—üC ±h—ff·₂≥−C₂fCjiCgü₂―C°·∕ch—−g±C₃ü—∕m—C±Α₃₂∕±°C—c≤·ff—≤±°C —m ₂₂C
ch—−c₂—üC·nc₂−₃₂−—≤±°C―·≤hCl±vuWCn—n₂₃—−≤·cü±∕C·nC±n±−gαC∕≤₂−—g±C—₃₃ü·c—≤·₂n∕QCTPTS

251 x±c±n≤Cj±ff±ü₂₃m±n≤∕C·nCv₂üαm±−·cCi₂m₃₂∕·≤±∕Cf₂−Cy₂ü·°Py≤—≤±Ch—≤≤±−·±∕QCTYZPUSS

250 s±ü≤Cyαn≤h±∕·∕C₂fCr·≤h·≥mCs—ng—n±∕±Co−₂nCvh₂∕₃h—≤±_Cv—−≤CoQCi₂m₃₂∕·≤·₂nOCvhα∕·c—üCv−₂₃±−≤·±∕OC
y≤−≥c≤≥−—üCgn—üα∕·∕OC—n°Cih—−g±Rj·∕ch—−g±Ciαcü·ngQCJournal of the Electrochemical SocietyOC2022OCTY]OCSYSXUY3.9 0

249 j±∕·gnC₃−·nc·₃ü±∕Cf₂−Cβ±−₂P∕≤−—·nCr·P·₂nCc—≤h₂°±∕QC2022OC 2

248 i−α∕≤—üü₂g−—₃h·cCj±∕·gnC₂fCon≤±−c—ü—≤·₂nCs—≤±−·—ü∕QCTPUV 1

247 l—c·ü±C∕αn≤h±∕·∕C₂fCyP°₂₃±°Cr·l±vuWftRyP°₂₃±°Cc—− ₂nCc₂−±P∕h±üüC∕≤−≥c≤≥−±°Cc₂m₃₂∕·≤±∕Cf₂−C
ü·≤h·≥mP·₂nC —≤≤±−·±∕QC 1

246 r·[snuY_CgCt₂ff±üCi—≤h₂°±Cs—≤±−·—üC―·≤hCunüαCgn·₂n·cCx±°₂ΑQC 0

245 u₃±nPl−—m±―₂−öCo−₂nClü≥₂−·°±Cvh₂∕₃h—≤±∕Ch—∕±°C₂nCih—·nOCz−·n≥cü±—−OC—n°Cz±≤−—n≥cü±—−Cih—·nCl±oooC
h≥·ü°·ngC{n·≤∕_Ci−α∕≤—üCy≤−≥c≤≥−±∕C—n°Cs—gn±≤·cCv−₂₃±−≤·±∕QC2022OCYTOC]UXZP]UY[ 0

244 j±ff±ü₂₃m±n≤∕C·nCy≥−f—c±Ron≤±−f—c±Ckng·n±±−·ngC₂fCt·Px·chCr—α±−±°Ci—≤h₂°±Cs—≤±−·—ü∕QC 1

243
onCy·≤≥Czh±−m—üCy—f±≤αCg∕₃±c≤C₂fC≤h±Ckü±c≤−₂∕₃≥nCv₂üα·m·°±PgüUuVCy±₃—−—≤₂−Cx±ff±—ü∕Cr±∕∕C
kΑ₂≤h±−m·cCn±—≤Ckn±−g·±∕Czh—nCv₂üα₃−₂₃αü±n±C—≤C≤h±Czh±−m—üCx≥n—―—αCkff±n≤C₂fCr·≤h·≥mPo₂nC
h—≤≤±−·±∕QC2022OCTWOCU[VTSPU[VUS

2

242 t—n₂Pr·l±vuWRiCj±−·ff±°Cf−₂mCm—∕±₂≥∕PuΑ·°—≤·₂nCkng·n±±−·ngPyαn≤h±∕·β±°Cgm₂−₃h₂≥∕C
s±∕₂₃₂−₂≥∕Cn—n₂Pl±vuWCf₂−Cn·ghPx—≤±Cr·Po₂nCh—≤≤±−·±∕QC 0

241 l−₂mC—Cj±n∕±Cy≤−≥c≤≥−±C≤₂Cu₃±nCl−—m±―₂−ö∕_Czh±Cy≤−≥c≤≥−—üCvü±≤h₂−—C₂fCgüö—ü·Cs±≤—üCo−₂nC
lü≥₂−₂₃h₂∕₃h—≤±∕QC 0

240 kü±c≤−₂ch±m·c—üâ��m±ch—n·c—üCm≥ü≤·P∕c—ü±Cm₂°±üC—n°Cff—ü·°—≤·₂nC―·≤hC≤h·cön±∕∕Cch—ng±Cm±—∕≥−±m±n≤∕C
·nC₃−·∕m—≤·cCü·≤h·≥mP·₂nC —≤≤±−·±∕QC2022OCXWUOCUVTZVX 0

239 x±c±n≤C—°ff—nc±∕C·nCü·≤h·≥mP·₂nC —≤≤±−αCm—≤±−·—ü∕Cf₂−C·m₃−₂ff±°C±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±_CgC
−±ff·±―QC2022OCTXOCTSSWZU 1
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238 gCn₂ff±üC₃h₂∕₃h—≤±OCqWt·l±VKvuWLX_Cyαn≤h±∕·∕OCc−α∕≤—üC∕≤−≥c≤≥−±C—n°Cm—gn±≤·cC₃−₂₃±−≤·±∕QC2022OC
VTVOCTUVVVV 0

237 zh±C₃h₂∕₃h—≤±Cc—≤h₂°±∕Cf₂−C—₄≥±₂≥∕Cβ·ncP·₂nC —≤≤±−·±∕QC 11

236 r·f±₃₂WfiRm−—₃h±n±Ci₂m₃₂∕·≤±C—n°ConPy·≤≥Cv−±₃—−±°Ct—f±₃₂WfiRm−—₃h±n±Ci₂m₃₂∕·≤±C—∕C
n·ghPv±−f₂−m—nc±Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−Ckü±c≤−₂ch±m·c—üCkn±−gαCy≤₂−—g±QC

235 kü°f±üü·≤±C∕≤−≥c≤≥−±°Ct—i−KyuWLU_CgC₃₂≤±n≤·—üC—n₂°±Cf₂−Cx±ch—−g±— ü±Ct—P·₂nC—n°Cr·P·₂nC —≤≤±−·±∕QC 1

234 i−·≤·c—üPv₂·n≤Pj−·±°OCv₂−₂≥∕OC—n°Cy—f±−Cg−—m·°Ct—n₂f· ±−Cy±₃—−—≤₂−Cf₂−Cn·ghPv±−f₂−m—nc±Cj≥−— ü±C
r·≤h·≥mPo₂nCh—≤≤±−·±∕QC2022OCTWOCU]TZYPU]T[Z 2

233 y±ü±c≤·ff±C−±c₂ff±−αC₂fCü·≤h·≥mCf−₂mC∕₃±n≤Cü·≤h·≥mC·−₂nC₃h₂∕₃h—≤±C —≤≤±−·±∕C≥∕·ngC₂Α·°—≤·₂nC₃−±∕∕≥−±C
∕≥üf≥−·cC—c·°Cü±—ch·ngC∕α∕≤±mQC2022OCVUOCUSZTPUSZ] 2

232 yαnch−₂≤−₂nCc−α∕≤—üC—n°Cü₂c—üC∕≤−≥c≤≥−±∕OCm·c−₂∕≤−≥c≤≥−±OC—n°C±ü±c≤−·c—üCch—−—c≤±−·β—≤·₂nC₂fC
i≥P°₂₃±°Cr·l±vuWRiCff·—C°·∕∕₂ü≥≤·₂nCm±≤h₂°C―·≤hC·−₂n∕≤₂n±C—∕Cl±C∕₂≥−c±QC 1

231 i₂nff±−∕·₂nC₂fCr·l±vuWC≤₂Cl±vuWCff·—Cy±ü±c≤·ff±Cr·≤h·≥mCh·c—− ₂n—≤·₂n_CgCj·−±c≤Cv—≤h―—αCz₂―—−°∕C
h—≤≤±−αCx±cαcü·ngQCJournal of the Electrochemical SocietyOC 3.9 1

230 t₂ff±üCc—− ₂nCc₂—≤·ngC₂nC—ü≥m·n≥mCc≥−−±n≤Cc₂üü±c≤₂−∕Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC2022OCWOC 0

229 j·∕cü₂∕·ngC≤h±C≤h±−m—üC ±h—ff·₂≥−OC±ü±c≤−₂ch±m·c—üC—n°C₂₃≤·c—üC₃−₂₃±−≤·±∕C₂fC∕αn≤h±≤·cC
l±VKvuWLUKunLUCm—≤±−·—ü∕QC 1

228 j±f±c≤Cv−₂₃±−≤·±∕C₂fCr·Ut·m±Vu[QC2022OCWOCYT]PYU[

227 kng·n±±−·ngCi−α∕≤—üCu−·±n≤—≤·₂nC₂fCi—≤h₂°±Cf₂−Cg°ff—nc±°Cr·≤h·≥mP·₂nCh—≤≤±−·±∕_CgCs·n·−±ff·±―QC 1

226 v−₂g−±∕∕C—n°C₃±−∕₃±c≤·ff±C₂fCh·ghPff₂ü≤—g±Cü·≤h·≥mCc₂ —ü≤C₂Α·°±C·nCü·≤h·≥mP·₂nC —≤≤±−·±∕QC2022OC 1

225 r·Uy·uVCs₂°·f·c—≤·₂nC₂fCiRr·l±SQXsnSQXvuWCf₂−Cn·ghCv±−f₂−m—nc±Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC

224 v−₂g−±∕∕C₂nCl±Ph—∕±°Cv₂üα—n·₂n·cCuΑ·°±Ci—≤h₂°±∕Cs—≤±−·—ü∕C≤₂―—−°Cm−·°Pyc—ü±Ckn±−gαCy≤₂−—g±Cf₂−C
y₂°·≥mPo₂nCh—≤≤±−·±∕QCUUSSXXX 4

223 un±Pv₂≤Cyαn≤h±∕·∕C₂fCr·l±vuWRtPj₂₃±°CiCi₂m₃₂∕·≤±Ci—≤h₂°±∕Cf₂−Cr·P·₂nCh—≤≤±−·±∕QC2022OCTXOCWZV[ 1

222 v−±₃—−—≤·₂nC—n°C±ü±c≤−₂ch±m·c—üC₃−₂₃±−≤·±∕C₂fCi₂C°₂₃±°Cc₂−±P∕h±üüCc—≤h₂°±Cm—≤±−·—üC₂nC—Cü·≤h·≥mC
·−₂nC₃h₂∕₃h—≤±C∕≥−f—c±QC2022OCTYYVUY 0

221 r·≤h·≥mC−±c₂ff±−αC≥∕·ngC±ü±c≤−₂ch±m·c—üC≤±chn₂ü₂g·±∕_Cg°ff—nc±∕C—n°Cch—üü±ng±∕QC2022OCUUTOCTT[[UU 2
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220 l·−∕≤P₃−·nc·₃ü±∕C∕≤≥°αC₂nC≤h±C±ü±c≤−₂n·cOCm—gn±≤·cOC—n°Cr·P·₂nCm₂ ·ü·≤αC₃−₂₃±−≤·±∕C₂fCtP°₂₃±°C
z·UiuUQC2022OCV[VOCTTX][V

219 x±c±n≤C₃−₂g−±∕∕C·nCsnC—n°Cl±P−·chCc—≤h₂°±Cm—≤±−·—ü∕C≥∕±°C·nCr·P·₂nC —≤≤±−·±∕QC2022OCXWOCTSXUW[ 0

218 kff±c≤C₂fC₃nP°±₃±n°±n≤C·n≤±−m±°·—≤±C₂nC≤h±C₃±−f₂−m—nc±C₂fCr·l±vuWRiCc—≤h₂°±Cm—≤±−·—üQC2022OC
WW]OCTVZ[VS 1

217 s—nαPv—−≤·cü±Cr·Co₂nCjαn—m·c∕C·nCr·svuWCuü·ff·n±Cvh₂∕₃h—≤±∕CKsCcCsnOCl±LQC

216 kff±c≤C₂fC±Αch—ng±Pc₂−−±ü—≤·₂nCf≥nc≤·₂n—ü∕C₂nC≤h±C±∕≤·m—≤·₂nC₂fCm·g−—≤·₂nC —−−·±−∕C·nC —≤≤±−αC
m—≤±−·—ü∕QC2022OC[OC 0

215 kyxConff±∕≤·g—≤·₂n∕C₂fC≤h±Cy≥ m·c−₂nCr·l±Tâ��ΑsnΑvuWCyα∕≤±m∕QC2022OC[OCZW

214 x±c±n≤Cg°ff—nc±∕C·nC≤h±Cr·≤h·≥mCx±c₂ff±−αCf−₂mC}—≤±−Cx±∕₂≥−c±∕_Cl−₂mCv—∕∕·ff±C≤₂Ckü±c≤−₂ch±m·c—üC
s±≤h₂°∕QCUUSTV[S 2

213 gCs₂n₂c−α∕≤—üü·n±Ci₂₂−°·n—≤·₂nCv₂üαm±−C―·≤hCs≥ü≤·₃ü±Cx±°₂ΑCi±n≤±−∕C—∕C—Cn·ghPv±−f₂−m—nc±C
i—≤h₂°±Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC

212 v−±f—c±Cf₂−C≤h±Cy₃±c·—üCo∕∕≥±C₂fCih±m·∕≤−αC₂fCs—≤±−·—ü∕C·nCn₂n₂−C₂fCv−₂f±∕∕₂−Cp₂hnChQCm₂₂°±n₂≥ghC
₂nCn·∕CTSS≤hCh·−≤h°—αQC2022OCVWOCYT[XPYT[Z 0

211 j±f·n·ngC≤h±Cch—üü±ng±∕C₂fCr·C±Α≤−—c≤·₂nC―·≤hC₂ü·ff·n±Ch₂∕≤_Czh±C−₂ü±∕C₂fCc₂m₃±≤·≤₂−C—n°C∕₃±c≤—≤₂−C
·₂n∕QC2022OCTT]OC

210 tOtP°·m±≤hαüCfü≥₂−₂∕≥üf₂n—m·°±Cf₂−C∕≥₃₃−±∕∕±°C—ü≥m·n≥mCc₂−−₂∕·₂nC·nCü·≤h·≥mC
 ·∕K≤−·fü≥₂−₂m±≤h—n±∕≥üf₂nαüL·m·°±P —∕±°C±ü±c≤−₂üα≤±∕QC

209 zh±C°·∕c₂ff±−αC₂fCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕Cf−₂mC≤h±Cff·±―C₂fC·n≤±−°·∕c·₃ü·n—−·≤αQC
2022OCTOCVUVPVU] 2

208 gC−±ff·±―C₂fCg−—₃h±n±P°±c₂−—≤±°Cr·l±vuWCc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC 0

207 y₂f≤―—−±Cf₂−Ckff—ü≥—≤·ngCr₂ngPx—ng±Ckü±c≤−₂∕≤—≤·cCon≤±−—c≤·₂n∕Ch—∕±°C₂nC≤h±Ck―—ü°Cy≥mm—≤·₂nC—n°C
o≤∕Cg₃₃ü·c—≤·₂nC≤₂Ckü±c≤−₂ch±m·c—üCkn±−gαCy≤₂−—g±Cs—≤±−·—ü∕QC2022OCTUYOCXUUUPXUVS 1

206 i−α∕≤—üü₂g−—₃h·c—üüαCz±Α≤≥−±°Ckü±c≤−₂°±∕Cf₂−Cx±ch—−g±— ü±Ch—≤≤±−·±∕_Cyαmm±≤−αOCl— −·c—≤·₂nOC—n°C
ih—−—c≤±−·β—≤·₂nQC 6

205 gC−±ff·±―C₂fC≤h±Cc—≤h₂°±Cm—≤±−·—ü∕C°±ff±ü₂₃m±n≤Cf₂−Cü·≤h·≥mP·₂nC —≤≤±−·±∕QC2022OC

204 yαn≤h±∕·∕C₂fCg−—₃h±n±P∕≥₃₃₂−≤±°Cr·l±vuWRiCm—≤±−·—ü∕Cff·—C∕₂ü·°P∕≤—≤±Cm±≤h₂°C≥∕·ngCr·l±vuWKunLC—∕C
₃−±c≥−∕₂−∕QC 0

203 y≤≥°αC₂nC—nn±—ü·ngC≤−±—≤m±n≤C₂fC∕₃·n±üCr·t·CSCQCXCsnCTCQCXCuCWC—∕Cc—≤h₂°±Cm—≤±−·—ü∕Cf₂−Ch·ghPff₂ü≤—g±C
ü·≤h·≥mP·₂nC —≤≤±−·±∕QC 0
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202 gCs₂n₂c−α∕≤—üü·n±Ci₂₂−°·n—≤·₂nCv₂üαm±−C―·≤hCs≥ü≤·₃ü±Cx±°₂ΑCi±n≤±−∕C—∕C—Cn·ghPv±−f₂−m—nc±C
i—≤h₂°±Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC 2

201 zh±C−₂ü±C₂fC∕₂ü·°C∕₂ü≥≤·₂n∕C·nC·−₂nC₃h₂∕₃h—≤±P —∕±°C±ü±c≤−₂°±∕Cf₂−C∕±ü±c≤·ff±C±ü±c≤−₂ch±m·c—üCü·≤h·≥mC
±Α≤−—c≤·₂nQC2022OCTVOC 0

200 i—nCi₂ —ü≤Ch±Ckü·m·n—≤±°Cf−₂mCr·≤h·≥mPo₂nCh—≤≤±−·±∕eQCVSX[PVSYV 1

199 x—≤±P°±₃±n°±n≤C±ü±c≤−₂ch±m·c—üC∕≤−—·nCg±n±−—≤·₂nC·nCc₂m₃₂∕·≤±C·−₂nC₃h₂∕₃h—≤±Cc—≤h₂°±∕C·nCr·P·₂nC
 —≤≤±−·±∕QC 0

198 gC−±ff·±―C₂fCr·P·₂nC —≤≤±−·±∕Cf₂−C—≥≤₂n₂m₂≥∕Cm₂ ·ü±C−₂ ₂≤∕_Cv±−∕₃±c≤·ff±∕C—n°C₂≥≤ü₂₂öCf₂−C≤h±Cf≥≤≥−±QC
2022OCXWXOCUVT]WV 0

197 s—gn±≤·cC₃−₂₃±−≤·±∕C₂fC˛–Pqi₂vuWCc₂m₃₂≥n°C―·≤hC—Cch·−—üC₃₂ü—−Cc−α∕≤—üC∕≤−≥c≤≥−±QC2022OCXYUOCTY]Z]W

196 zh±Cx±n—·∕∕—nc±C₂fCn·ghPi—₃—c·≤αCi—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mCo₂nCi±üü∕QC2022OCT[TPUS[ 0

195 y·m≥ü—≤·ngCö±αC₃−₂₃±−≤·±∕C₂fCü·≤h·≥mP·₂nC —≤≤±−·±∕C―·≤hC—Cf—≥ü≤P≤₂ü±−—n≤C₄≥—n≤≥mCc₂m₃≥≤±−QC2022OC
TSYOC 1

194 kff±c≤∕C₂fCyC°₂₃·ngC—n°CyRtCc₂P°₂₃·ngC₂nC±ü±c≤−₂n·cC∕≤−≥c≤≥−±C—n°C·₂nC°·ff≥∕·₂nC₂fCr·l±vuWQC2022OC
XYVOCTTTY[Z 0

193 t—Vi₂Z−KvuWLVC—∕Ch·ghPff₂ü≤—g±Cc—≤h₂°±Cm—≤±−·—üCf₂−C∕₂°·≥mP·₂nC —≤≤±−·±∕QC2022OCXW[OCUVUSWY 0

192 z₂―—−°C±m±−g·ngC≤―₂P°·m±n∕·₂n—üCn·cö±üP —∕±°Cm—≤±−·—ü∕Cf₂−C±ü±c≤−₂ch±m·c—üC±n±−gαC∕≤₂−—g±_C
v−₂g−±∕∕C—n°C₃±−∕₃±c≤·ff±∕QC2022OCXVOCZ]PTVX 3

191 onC∕·≤≥Cm·≤·g—≤·ngCc—≤·₂nCm·Α·ngC₂fCt·P−·chCc—≤h₂°±C—≤Ch·ghCff₂ü≤—g±Cff·—Cr·UsnuVC·nâ±c≤·₂nQC2022OCXVOCUTUPUUT 0

190 {n−—ff±üü·ngC≤h±C−±g≥ü—≤·ngC−₂ü±C₂fCg−—₃h±n±Cc₂—≤·ngC₂nC·m₃−₂ff·ngC≤h±C±ü±c≤−₂ch±m·c—üC₃±−f₂−m—nc±C
₂fC₃α−₂₃h₂∕₃h—≤±Cc—≤h₂°±Cm—≤±−·—ü_CgCf·−∕≤P₃−·nc·₃ü±∕C∕≤≥°αQC2022OCYSXOCTXW[TW 0

189 g≤₂m·cC·n∕·gh≤∕C·n≤₂Cm±ch—n·∕m∕C₂fCc—− ₂nCc₂—≤·ngC₂nC≤·≤—n·—Cn—n₂₃—−≤·cü±C°≥−·ngCfü—m±C∕αn≤h±∕·∕QC
2023OCUSTOCT[]PT]] 0

188 t—n₂Rs·c−₂∕≤−≥c≤≥−±∕C₂fCt·cö±üCy≥ü₃h·°±Cf₂−Ckn±−gαCy≤₂−—g±C—n°Ci₂nff±−∕·₂nCj±ff·c±∕QC2022OCVWZPVZS 0

187 j·−±c≤C−±c₂ff±−αC₂fC∕c−—₃₃±°Cr·l±vuWC αC—Cg−±±nC—n°Cü₂―Pc₂∕≤C±ü±c≤−₂ch±m·c—üC−±Pü·≤h·—≤·₂nCm±≤h₂°QC
2022OCUWOCYUZ[PYU[Y 0

186 s—ch·n±Cü±—−n·ngC₂fC₃h—∕±C°·—g−—m∕QC 0

185 y·m₃ü±C∕αn≤h±∕·∕C₂fC—Ch·±−—−ch·c—üCr·snSQ[l±SQUvuWRiCc—≤h₂°±C αC·nff±∕≤·g—≤·₂nC₂fC·−₂nC∕₂≥−c±∕Cf₂−C
ü·≤h·≥mP·₂nC —≤≤±−·±∕QC2022OCTUOCUYSZSPUYSZZ 0
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184 kü±c≤−₂ch±m·c—üüαC·n°≥c±°Cc—≤—üα≤·cC—°∕₂−₃≤·₂nC∕·≤±∕C·nC∕₃±n≤Cü·≤h·≥mP·₂nC —≤≤±−αCc—≤h₂°±∕Cf₂−C
h·ghP−—≤±Cff—n—°·≥mC−±°₂ΑCfü₂―C —≤≤±−·±∕QC2022OCTSOCT[YUYPT[YVX 1

183 i—− ₂nPh—∕±°Ct—n₂m—≤±−·—ü∕Cf₂−Cs±≤—üPy≥üf≥−Ry±ü±n·≥mCh—≤≤±−·±∕QC2022OCUUZPUWZ 0

182 gC −·±fCh·∕≤₂−αC₂fCβ·ncâ��—·−C —≤≤±−·±∕_CTWSCα±—−∕C₂fC±₃·cC—°ff±n≤≥−±∕QC 3

181 g₃₃üα·ngC≤h±CnyghC°±∕·gnC₃−·nc·₃ü±C≤₂C≤h±CVQXC|Pcü—∕∕C—üüP∕₂ü·°P∕≤—≤±Cr·P·₂nC —≤≤±−·±∕C―·≤hC—Cchü₂−·°±C
±ü±c≤−₂üα≤±QC 0

180 g°ff—nc±°Cü—α±−±°C₂Α·°±Cc—≤h₂°±∕Cf₂−C∕₂°·≥mR₃₂≤—∕∕·≥mP·₂nC —≤≤±−·±∕_Cj±ff±ü₂₃m±n≤OCch—üü±ng±∕C
—n°C₃−₂∕₃±c≤∕QC2023OCWXUOCTV]WV[ 3

179 kff±c≤C₂fCy≤—≤·cCp—hnâ��z±üü±−Cj·∕≤₂−≤·₂nC₂nC≤h±Cr·NCz−—n∕₃₂−≤C·nC—Ci₂₃₃±−Cn±Α—cα—n₂f±−−—≤±C
l−—m±―₂−öQC2022OCTUYOCY[TWPY[UX 0

178 x±ff±ü—≤·₂nC₂fC≤h±C≤−—n∕·≤·₂nPm±≤—üC°₂₃·ngCm±ch—n·∕mC·nCü·≤h·≥mCm—ng—n±∕±C₃h₂∕₃h—≤±Cf₂−Ch·ghC
₃±−f₂−m—nc±C₂fCü·≤h·≥mP·₂nC —≤≤±−·±∕QCUSUUSSUS 1

177 kng·n±±−·ngCü—α±−±°R∕₃·n±üCh±≤±−₂∕≤−≥c≤≥−±Cff·—Cm₂üα °±n≥mC°₂₃·ngC≤₂―—−°∕Ch·ghüαC∕≤— ü±Cr·P−·chC
c—≤h₂°±∕QC 0

176 m−—₃h±n±_CgCv—≤hPh−±—ö·ngCj·∕c₂ff±−αCf₂−Ckn±−gαCy≤₂−—g±C—n°Cy≥∕≤—·n— ·ü·≤αQC2022OCTXOCYUWT 0

175 s—gn±≤·cC∕≤−≥c≤≥−±C—n°C₃−₂₃±−≤·±∕C₂fC≤h±Cff—n≤h₂ff·≤±Cm·n±−—üCt—YsnKyuWLWQC2022OCTSYOC 0

174 yαn≤h±∕·∕C₂fCqi₂vuWOC₃hα∕·c—üC—n°C₃h₂≤₂±ü±c≤−₂ch±m·c—üCch—−—c≤±−·β—≤·₂n∕_C—₃₃ü·c—≤·₂nC≤₂C≤h±C
₃h₂≤₂°±g−—°—≤·₂nC₂fCm±≤hαüCff·₂ü±≤QC 0

173 y≤≥°αC₂nCv−±c·₃·≤—≤·₂nCv−₂c±∕∕±∕C—n°Cvh—∕±Cz−—n∕f₂−m—≤·₂nCq·n±≤·c∕C₂fCo−₂nCvh₂∕₃h—≤±Cj·hα°−—≤±QC
2022OCTUOCTVY] 0

172 m−—₃h±n±Pü·ö±C∕·ü·c₂nCc—− ·°±Cü—α±−Cf₂−C₃₂≤±n≤·—üC∕—f±C—n₂°±Cü·≤h·≥mC·₂nC —≤≤±−α_CgCf·−∕≤C₃−·nc·₃ü±C
∕≤≥°αQC2022OCTSSSZX 0

171 knh—nc·ngC≤h±Ckü±c≤−₂ch±m·c—üCv±−f₂−m—nc±C₂fCuü·ff·n±Cr·snvuWC—∕Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·Po₂nC
h—≤≤±−·±∕C αCt·â��l±Ci₂°₂₃·ngQC2022OCXOCTSX]TPTSYSV 0

170 s±∕₂₃₂−₂≥∕C∕·üff±−Pc₂ —ü≤P₃h₂∕₃h—≤±Cn—n₂∕≤−≥c≤≥−±∕C∕αn≤h±∕·β±°Cff·—Chα°−₂≤h±−m—üC—n°C∕₂ü·°P∕≤—≤±C
−±—c≤·₂nCf₂−C∕≥₃±−c—₃—≤≤±−αC°±ff·c±∕QC 0

169 g°°−±∕∕·ngC≤h±Cy≥−f—c±Ci₂nc±n≤−—≤·₂nCj·∕c₂n≤·n≥·≤αC₂f≤h±Ci₂−±Pyh±üüCs₂°±üCf₂−Cr·≤h·≥mCo−₂nC
vh₂∕₃h—≤±h—≤≤±−·±∕QC 1

168 x±°₂ΑCkff₂ü≥≤·₂nC₂fCr·Px·chCr—α±−±°Ci—≤h₂°±Cs—≤±−·—ü∕QC2022OC[OCTVU 2

167 x±c±n≤Cj±ff±ü₂₃m±n≤C·nCi—− ₂nPr·l±vuWCi—≤h₂°±∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕_CgCs·n·Cx±ff·±―QC2022OC
[OCTVV 4
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166 v·ü₂≤Pyc—ü±Cyαn≤h±∕·∕Cy₂°·≥mCo−₂nClü≥₂−₂₃h₂∕₃h—≤±Ci—≤h₂°±C―·≤hCn·ghCz—₃Cj±n∕·≤αCf₂−C—Cy₂°·≥mC
v₂≥chCi±üüQCUUSW[VS 0

165 x±—ü·β·ngCh·ghC±n±−gαP°±n∕·≤αCü·≤h·≥mP·₂nC —≤≤±−·±∕_Ch·ghCt·Pc₂n≤±n≤C₂−Ch·ghCc≥≤P₂ffCff₂ü≤—g±C₂fC
∕·ngü±Pc−α∕≤—üCü—α±−±°Cc—≤h₂°±∕eQC2022OCTTY[WZ 2

164 i₂n∕≤−≥c≤·ngC—Cn·±−—−ch·c—üCr·snSQ[l±SQUvuWRiCi—≤h₂°±Cff·—Ci₂m₂°·f·c—≤·₂nC₂fCr·VvuWC—n°C
m−—₃h·≤±Cf₂−Cn·ghPv±−f₂−m—nc±Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QC2022OCXOCTS][VPTS]]V 0

163 i₂m₃—−—≤·ff±Cgn—üα∕·∕C₂fCr·svuWCKsCcCl±OCi₂OCi−OCsnOC|LC—∕Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−Cr·≤h·≥mPo₂nC
h—≤≤±−αCg₃₃ü·c—≤·₂n∕â��gCl·−∕≤Pv−·nc·₃ü±Ph—∕±°Czh±₂−±≤·c—üCg₃₃−₂—chQC2022OCTUOCVUYY 0

162 gCy±üfPy≤—n°·ngClü±Α· ü±Cm±üCv₂üαm±−Ckü±c≤−₂üα≤±Cf₂−Cj±n°−·≤±Pl−±±Cr·≤h·≥mPs±≤—üCh—≤≤±−·±∕QC 0

161 y≤−≥c≤≥−—üCi₂m₃ü±Α·≤αC—n°Ckff₂üff·ngCr·≤h·≥mPo₂nCjαn—m·c∕C―·≤h·nC≤h±Ci—≤h₂°±Cs—≤±−·—üCr·l±|UuZC
x±ff±—ü±°C αCj·ff−—c≤·₂nC—n°Cy₂ü·°Py≤—≤±CtsxQC 0

160 gn·₂n·cCgc≤·ff·≤αC·nCl—∕≤Pih—−g·ngCh—≤≤±−·±∕_Cx±c±n≤Cg°ff—nc±∕OCv−₂∕₃±c≤∕OC—n°Cih—üü±ng±∕QCUT]XPUUS] 2

159 l·−∕≤P₃−·nc·₃ü±∕C∕≤≥°αC₂fC≤h±C∕≤−≥c≤≥−—üC—n°C±ü±c≤−₂n·cC₃−₂₃±−≤·±∕C₂fCr·l±vuWC αCg−—₃h±n±C—n°C
tP°₂₃±°Cg−—₃h±n±Cm₂°·f·c—≤·₂nQC2022OCTUTZOCTTV[]Z 0

158 kü±c≤−₂ch±m·c—üCv₂―±−Cyα∕≤±m∕Cf₂−Cg°ff—nc±°Cj−·ff±−Pg∕∕·∕≤—n≤C|±h·cü±∕QC2022OCVSXPVVZ 0

157 j±ff±ü₂₃m±n≤C₂fC₃₂üα—n·₂n·cC∕₂°·≥mP·₂nC —≤≤±−αC·n∕±−≤·₂nCm—≤±−·—ü∕QC2022OC 0

156 g₃₃ü·c—≤·₂n∕C₂fC—üüP·n₂−g—n·cC₃±−₂ff∕ö·≤±∕Cf₂−C±n±−gαC∕≤₂−—g±QC 0

155 s·n±−—üC·n∕₃·−±°C±ü±c≤−₂°±Cm—≤±−·—ü∕Cf₂−Cm±≤—üP·₂nC —≤≤±−·±∕QC2022OC 0

154 h—≤≤±−αCm—≤±−·—ü∕QC2022OC 0

153 v−₂∕₃±c≤·ff±Ci—≤h₂°±Cs—≤±−·—ü∕Cf₂−CgüüPy₂ü·°Py≤—≤±Ch—≤≤±−·±∕QC2022OC[VPTUX 0

152 r·l±vuWRiRggCi—≤h₂°±Cs—≤±−·—ü∕Cv−±₃—−±°C αC≤h±Cv±ch·n·Cs±≤h₂°QC2022OCX[OC[UUP[VS 0

151 kü±c≤−₂ch±m·c—üüαCgc≤·ff±Cv₂üαm±−Ci₂m₃₂n±n≤∕C·nCt±Α≤Pm±n±−—≤·₂nCr·l±vuWCi—≤h₂°±∕_Ci—nCym—üüC
zh·ng∕Cs—ö±C—Ch·gCj·ff±−±nc±eQC2022OC[OCT[X 0

150 gnC₂ff±−ff·±―C₂fCc₂ —ü≤Pf−±±OCn·cö±üPc₂n≤—·n·ngCc—≤h₂°±∕Cf₂−Cr·P·₂nC —≤≤±−·±∕QC2022OCTSTTZV 0

149 l·−∕≤Pv−·nc·₃ü±∕Cy≤≥°αC₂nC≤h±Ckü±c≤−₂n·cCv−₂₃±−≤·±∕C—n°Cs±ch—n·c—üCy≤— ·ü·≤·±∕C₂fCgn·₂nPi—≤·₂nC
s≥ü≤·₃ü±Pj₂₃±°Cr·l±vuCWQC2022OCZOC 0
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148 kΑ—m·n·ngC≤h±Ch±n±f·≤∕C₂fC{∕·ngCh₂−₂nCi₂m₃₂≥n°∕C·nCr·≤h·≥mCh—≤≤±−·±∕_CgCi₂m₃−±h±n∕·ff±Cx±ff·±―C
₂fCr·≤±−—≤≥−±QC2022OC[OCT[Z 2

147 k°·≤₂−·—üCf₂−C∕₃±c·—üC·∕∕≥±C₂nC— ≥n°—n≤C—n°Cn₂nP≤₂Α·cCm—≤±−·—ü∕Cf₂−C —≤≤±−·±∕QC2022OCTSOCTSSWST 0

146 kü±c≤−₂°±Cv₂≤±n≤·—ü∕Cv—−≤CU_Ct₂n—₄≥±₂≥∕C—n°Cy₂ü·°Py≤—≤±Cyα∕≤±m∕QC2022OC]SOCTSUSSUPTSUSSU 0

145 kü±c≤−₂∕₃≥nCt—n₂f· ±−Ckü±c≤−₂°±∕Cf₂−Cr·≤h·≥mPo₂nCh—≤≤±−·±∕QCUUSSZWS 1
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