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We have investigated the chemical bonding states at the surfaces of LaisBaosSrCuzOsa annealed under CO, CO; and
§0: gaseous conditions, by using X-ray photoelectren spectroscopy (XPS). The C 1s and S 2p core-level data cbtained
from XPS indicate that each adsorbate exists as CO:*~ and 80,°” on the reaction surfaces, respectively. The Cu 2p XPS
spectra suggest that the reaction surfaces of the cuprate donate the electrens to the adsorbates and that the hybridizations

FERE Vol. 20, No. 7, pp. 458-463, 1999

of Cu(3d)-0{2p) orbitals change.
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Fig. 1 C(1s) core-level spectra of La, sBagsStCu:0s.: (A) be-
fore reaction, (B) aanealed at 5323 K under 0.5% CO-
99.5% N> gas and (C) annealed at 523 K under 0.5%
C0:-99.5% N: gas. The solid lines in this figure indi-
cate the samples annealed under 0.5% 0:-99.5% N2
gas and the dashed lines indicate the samples an-
nealed under N: gas, respectively,
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Table1l Binding energy (eV) of the CO:°~ species observed
for C(1s) XPS spectra of La, sBagsS1Cr0s..

Wk F£15

{1999}

Table2 Binding energy (eV) of the SO~ species observed
for S(2p)XPS spectra of LaysBasSrCuz06..

Sample Conditions 0.5% 0/N; N2 Sample Conditions N2
before reaction 2888 288.9 500 ppm 50:/N, 168.7
0.5% CO/N, 288.9 289.1 NSO 166.4
0.5% CO/N, 288.9 289.1 NSO 168.6
500 ppm S02/N; - 289.2 Cas0.0 169.1
Ap.CO2 288.2 BaS0O," 168.6
NaCOy” 286.2 Sr804" 168.9
BaCOs® 289.2 S0, 1672
SrCOy® 286.3
co” . 291.7
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Fig.2  S(2p) core-level spectra of La, sBaosSrCu;Os 51 (A) be-

fore reaction and {B) annealed at 623 K under 500
ppm 80:-99.5% N: gas. The dashed lines in this fig-
ure indicate the samples annealed under N2 gas.
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{A) before reaction ‘
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950

Cu(2p) core-level spectra of La)sBassSrCu:0ea: (A)
before reaction, (B) annealed at 523 K under 0.5%
C0-99.5% N: gas, (C) annealed at 523 K under 0.5%
C0:-99.5% N: gas and (D) annealed at 623 K under
500 ppm S0:-99.5% N: gas. The solid lines in this
figure indicate the samples annealed under 0.5% Q.-
99.5% N gas and the dashed lines indicate the sam-
ples annealed under N; gas, respectively,

Table3 Binding energy (eV) of Cu(2ps2)XPS spectra of

Lai sBagsSrCuxCs..

Sample Conditions

0.5% O/ Ny N,

before rcaclion
0.5% CO/N;
0.5% CO/'N:
500 ppra S02/N; -

933.0/1831.9 933.1/1851.4
933.2/1851.6 533.1/1851.0
933.2/1851.5 933.1/1851.0
933.4/1851.3

Cu(INCos” 934.8/1851.3
Cu(Ins o 935.3/1851.1
Cu(IHo™ 933.5/1851.8
Cu(I);0" 932.3/1848.7

5, HEEOEEY . M uOdiEHRe AR, Cu-0
fivk La(Ba, SD-OWMERERBEBEZBLTEY, MER
OB TIRET LR E O E b e 2 IET TS

Fig. 4

Intensity (A. C. % of La)

261

{A) before reaction
- 0L5% C!2 / N?_
.- N, o

845 840 835 830

Binding Energy / eV

La(3d) core-level spectra of LavsBaosSrCu:0cs (A)
before reaction, (B) anncaled at 323 K under 0.5%
C0-99.5% N gas, (C) annealed at 523 K under 0.5%
C0»-99.5% N gas and {D} annealed at 623 K under
500 ppm $0:-99.5% N, gas. The solid lines in this
figure indicate the samples annealed under 0.5% Q»-
99.5% N: gas and the dashed lines indicate the sam-
ples annealed under N2 gas, respectively.

Table 4 Binding energies (eV) of La 3d, Ba 34, and Sr 3d
XPS spectra of La,sBansSrCuaQe-s,
Sample Conditions 0.5% 0./N; N;

La(3d) | befere reaction 832.7 832.8
0.5% CO/N, §33.8 834.0
0.5% COWN: 8342 834.4
500 ppm SO2/N; — 833.2

Ba(3d) | before reaction 779.0 7791
0.5% CO/N: 779.8 779.9
0.5% CO»/'Na 779.7 719.7
500 ppm SO2/N: - 779.8

Sr(3d) | before reaction 133.0, 131.7 | 132.2,133.4
0.5% CO/N. 133.1, 1347 | 133.2, 134.8
0.5% CO/Na 134.7,133.2 | 133.0,134.5
500 ppm SO/N; - 133.6, 1325
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Fig. 3 CO0s*~ and SO~ adsorption sites on Cu-0 layer in La; sBaosSrCuzQe.a.
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