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1. Summary (Note: Please include conclusions

We obtained Li 1s and O 1s XPS spectra 0fQ, Li,CO3, LiOH, LIiCO;H, and LIiCQCH;
powders at BL12 of SAGA-LS, which would be used feference data of real Li-Qeaction
products proposal no. 1310118PT).

2. Purpose of experiment and background
The purpose of this project is to acquire Li 1s and O 1s X-ray photoelectron spectroscopy (XPS)

data of Li,0, Li,CO; LiOH, LiCO,H, and LiCO,CH, powders. These XPS data will be used for the
reference of Li-0, reaction products, obtained in Li-0, battery (proposal no. 1310118PT).

3. Experimental (Note: Description of samplemethod of experiment and analysis, etc.

We prepared the following 5 powders (table).

No. Sample name Purity Preparation

1 Li,0, 99% The powders completely dried in vacuum
2 Li,C04 99% oven were loaded on the XPS stage using
3 LiOH 98% double-side  carbon  tape in Ar




4 LiCO,H 98% gas—Tilled glove box.
5 LiC0,CH, 99%

The powders were very thinly pasted on a double-sigrbon tape in an Ar-filled glove box and dingg
transferred to XPS chamber using a hermetic Aediltransfer vessel to avoid air exposure. The gwticin
XPS measurements were performed using a photogyenéb50 eV and a base pressure of Ba. The XPS

data were calibrated by the carbon-related peakirdd from the carbon tape.

4. Results and Discussions
Since the insulating lithium-related powders geteethe large charging effect, the XPS peaks wageha

shifted. These peaks were corrected by the calilorats referring to carbon (285.66 eV) acquirednfrine
double-side carbon film underneath the powdersdidition, the small ejected photoelectron currétfifom
the insulating powder samples resulted in low digmaoise ratio of spectra peaks despite with mesanning
numbers. Figure 1 shows the resultant XPS spetalks and Li 1s binding energy (BE) regions. Thgh
has a symmetric O 1s peak at 532.5 eV and Li 1k p&5.9 eV. The LiOH has a similar O 1s peakh®
LioO,, i.e., 532.6 eV, whereas a Li 1s peak is slighdifyjerent, showing at 55.0 eV. The dO; has an
asymmetric O 1s peak at 533.6 eV and a broad peak at 56.7 eV. The lithium carboxylates,@®O,H and
Li,CO,CHj3) powders have very broad O 1s peaks in 532-534dreMvhegligible Li 1s peak even more than ]

times scan. The large charge effect hindered taimlotear lithium carboxylates spectra using th&XP
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Figure 1. XPS spectra of (a) O 1s, (b) Li 150b, LiOH, and LpCO;s, and (c) O 1s of LIiCéH and LICQCHa.

5. Future issues
Identifying chemical information of real Li-Qeaction productspfoposal no. 1310118PT) by referring to
these powder XPS data.
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9. About the publication of research results
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corresponding to the proposals performed in thefi2013 is by the end of fiscal 2015 in bdih and @.
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