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ofst, ArdlE ol £ Wyl T4 2 EukE mrh TALOR Agdch. T ofF Axd: 2w y
@ oz B7] A8l A9 Bhomw AFE AU W B Aye] WF @ W97t 5] Axldel o8] Aw
= Qe ohn

AAd 1 T-GNS A=
A} 2 BArN (1 wt%, JGO-25, JMC, d)S -50T, ~5 Pa A4, 39 %<t 524 Axste] 23t ag@
ware s, AAE AE v BES 800Ce FHZ(tube furnace)old 300 ml min o Ar ZE 3

o 273k B<t stAsiTt 7t BAOIA 5Tnin o SRR ADE ¥ Ad WA AL

") 1: GNP

GNPE JEIO AN AlZWe 2bshzlne A

A T-GNS 2 GNPe] EA4 4

24 iy

T-GNS % GNPe] A= 54& 243k7] flsted, Ak A dv)7 (SEM, $-4300, Hitachi, Japan), %3 {7 &
v 7 (TEM, JEM2100F, JEOL, Japan), XA 3]JH(XRD, Rigaku D /MAX 2500, Rigaku, Japan), =}%F #3339

(514.5nm, 2.41eV, 16mW), XA FAdx} #E33F% (XPS, PHI 5700 ESCA, USA), A F&/2+z 54 (ASAP 2020,
Micromeritics, USA)S AM&3}Sitt.

71884 EA B8 93 A 20328 molAy AHsulEg] Ale]E2] (WBCS3000, Wonatech, Korea)E o]-&
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w3 BY 29 2Es 7 AT hel ~ng an = AlETh. 3l Ae A AFOR NS EE OPE
AbgEta 7 ASI A AFew ZF F5(~99.5%, Sigma-Aldrich, USA)& AM&38le] ol2 7lazm YR
F28utro] Y3k, E89E Glass microfiber filter(GF/F, Whatman, US)S AF&-3}itt.

ALdL Ak B

VASP(Vienna abinitio Simulation Package)& Alg3lo] Adde] D% &5 o]Z(DFT) AAHES T3,
Aol F5 e A 400 eVel HWd oUXE e T2AY SAI(PANE F&sieH, bk g2 ‘jEL
AT AgS AW 0}7] 3t vdW-DF @ F 55 =Ysisid.

W e

rﬂ
o

29 x3d R B 578 3d 'd9] A2 FAAE 6X6 779 AL Hte g YUY, k-7
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A AF 998 £35AT. 0.2 eVe smearing UYAE AA} HAHE

i) FH offt
o rH o

AgErITh. 0.01 eV A mluke] 9z @ 10 eV mure] &
ALY, ZE3 A9 A x29 x1 Aol AY HYE

_ E(lecs) - E(Kx:CB) - (xl - xz)E(Kmetal)
(x; — x3)
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o Fd 725 WEA Aot
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2 26.
Bhglon, ol AYAR FA Fxd 9 ke Fulol AFHICE 1),
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atolom, T-GNSO] dA Hat A 545 vebdrk. GNPk T-GNSe] EIS ZZsple Z4z} 2,400Q 9} 1,700
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Y, A% 29 UE(-2 ng cm’z, a9 S9)E ¢ o= =l GNPk TGNSO] ZHE ol A Ao wlasiit.
LS of
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