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Quantitative analysis method using a total-electron-yield soft X-ray absorption spec
troscopy
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To develop the quantitative analysis technique of carbon materials using X-ray abs
orption spectroscopy (XAS), we have investigated the total electron yield (TEY) of sp2/sp3 carbon atoms an
d hetero-atoms in carbon materials. TEY ratios between sp2 and sp3 carbon atoms of various carbon material
s were successfully determined. It was found that the TEY ratios strongly depend on the electric conductiv
ity of the components. Calibration curve for quantitative analysis sp2 carbon atoms have successfully obta
ined from the pi*/sigma* peak height ratio in the CK region of TEY-XANES (X-ray absorption near-edge struc
ture). TEY-XAS technique has been successfully applied to evaluate the roof tiles on the Himeji Castle and

the engine oils. CK-TEY-XANES of graphitic materials can also be well simulated by the first principle me
thod of CASTEP. It is therefore concluded that high-resolution XAS and/or XANES measurements would be a po
werful tool to finely analyze carbon materials.
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