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gge AN 9 AT g

olal, ¥ WS 1 e HA] Fejol Ak AAlskA At

T2 29 ofolo]]

w e g 29 geloli=, sfolo] ;wel glejMel X FHdA 3 24 (XPS: X-ray Photoelectron
Spectroscopy) &2 A E= Cu, Cu0, Cu0, Cu(OH),9] HIES] FAE 100%= o], Cu 17}l A@ate Cu09
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T ofololE AT F Q).
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A Trgol os) HE A AAA AAEE.
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%%5}% %%@Oﬂ’ﬂ, A dAe =3, IAE Ao 32U Al daiA dE.
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HIE Cullll/Cull]E &3 HAZ Aojsle A, EAg FA-d QoA T gfolols F7ld - G333l

Aol et siey,

BABHAE, 7FEE dlo] Ha 55 T(C), 7M42 SIFE5FH = Ul Hi 25 97149 ols Aits
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CT/z oldeltt. &g T/HY s 583 dAHA= &, & 59 2000C/% ©]8F EE1500T/% o]t
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2A, dF Bo] 7] 7= f5, 9071 7k AdTe 9A, F2 = Ule #97] Tk Bl Aol
27 dol HAsE, slERe] P4k, dol, A, A4 2% T& AAsEe Aol uigAsit. <& 59,
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18 24 W92 Aojshs #A, A4 F4el oA T2 sholofe] wle] ¥
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A s, @A Aol et] A As olgFdemM, Cu 27ke] TS FX3k], Cu
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Ml 0]/ [Cu0] & Aeigtel old, Aed 719 - F4el AR xdd] Frisie], Ae] B4 Aga
Z71%e A4ae Aol Mg a.
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2 dtgo] mteA AFx§ T BY gololE ALEs, WA e A=, 2= Ty oy =2 Jd
o] AFS HEFgomN, A FHE AxT 4 Tt
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2 ool wA Ao lojA, 32 V|H E WA He 5HE A= ga, A ARE A
e AFEE 4= e FA Y F= V9 SEAPS e Jd. Fe 3, FJE )t g= =
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9
Q% Fzol o3 Fmel A AFol AAHES Azsddth. ER®, WAHE P, P, AgE A7HHE AT, P,

Pt, AgE &% & A, T Cudll =HE nsEg wgy
B3as ARtk aEla, EHE el 549 gro]l HEE, V] &4 £x9 tEd Hvketa, A
Fzo 95 Fmme] A AAe] HEF AxErE. Boixl Ao wiste], Ak JFEE Wste] A A 0.3 W]
A 1.4me] e}elofE AZEHTE. 2 Ae= Al#sln Y= SSAE AFEstar, MM X+ 30 WA 200m/ 2.
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3 ol AzE T 2D sjololE, Aetn i dlZe] FiUS AgeH Ah 2ellelA
FeUel WRsE, 1 F 159 oldlel ARtk A% Fol 22 olvel vl 54 AnE Adteked, XS
19 A W) G 10m A fLARel Gobd 34 Ank AN 59 Aol Az Aol
sfolol7} B Holx WA frelsh moln BER, Ea, (i) doiAE =4 Amel wwo] AR
5 g

sholol g 7hgket.
7] 1.0 A& 54 Algel dsia], olate] F7oA XPS F4S 3k, Cu2p3/2, CulMM, Olse] ~HEHS

- 54 %A PHIAA Quanterall

YA F27 455
A& 2AEYY HAe, S FH PEe] A 2TE S A}&o}oq 3 H 2 @3k, (ol o3 2
G gerEe westdnh. Cuel B8 AT Eae] W&, oldte] £ (1) WA (3 mekd AEHS.

(1) Cu2p3/2 ~FEHE AREste], Culol+Cullle] §AS] 93}, Culllle] HPF& Felsta, 247 &S 73
o}

(2) CulMM =¥ E-S ARESte], Cul0]¢] &3}, Cullle] #PS Heletar, zH2 nj&s 3o,
(3) 0ls =FAEHS AREete], Cu0e &3}, Cu(0H).o] 3¥& welsta, 247 H&S F3t. 0ls A EH
©] 02 A& (Cu0 ) el vlgol, Cullle] Hl&e] 1/20] H=s AT,

[l &9 stelofe] e AlE - H7}H

Ao 2 oBlade] Zb efojolo] A, At i 9elo] EU (K&SAHAl 1Conn)E AHEsle], Y& s}
oﬂE}’ E]C g ]01°ﬂ Ag E%% /\E]/\]?:Sl— Cu i{j]—%h = _—\_—_Eﬂ%!% /\]—%—6‘]—1, E'J_'Eiﬂ ix]—oﬂ‘:“: Sl% /\]’%‘:} 7}:]
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Fol ] WS FekaL, olske] el wek, BrRsilv. #@7F A=, 2 19 THEAL o Wl e
RiEd=

¥ BN o |~
Ay
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¥ 1

Cug® XPS A¢4 Tt PEEERS
No.
A Ll o
%% culi/culll*" | [ou(0H1/1cu0]*? | 10u0)/10u0)*® | 37 | oice | e | o | se | D2
1 99.99 2.05 259 0.57 © © [©) © © (@)
2 | 9999 8.71 3.16 2.10 [©) © © [©) © ©
3 99.99 1.31 486 022 © © © © o A
4 9999 4.47 2,94 1.13 © © © © © ]
5 [ 9999 0.93 2.00 0.31 © [e) © © © [@)
6 [ 9999 1172 0.96 598 [©) (@) [@) A © ©
7| 9999 7.00 1.52 278 [©) [©) © © © (@)
AA4 8 99.99 9.69 1.03 477 © ] © O © ©
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10| 99.99 8.76 1.80 3.13 © [@) © © © ©
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