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Chemical State Analysis of Converéion Coatings by SR-XPS and TEY-XANES
Hisato NORrO, Nobuya OKUDE and Masayasu NAGOSHI

Synopsis : Chromate coatings on galvanized éteel have been studied by Synchrotron Radiation (SR) based techniques that include X-ray Photoelectron
Spectroscopy (XPS) and Total-Electron-Yield X-ray Absorption Near Edge Structure (TEY-XANES). Non-destructive depth profiling of the
coatings by SR-XPS reveals the enhancement of Cr®" in the outet surface. TEY-XANES spectroscopy based on simple specimen current

measurement is demonstrated as an effective technique for analyzing chemical states of conversion coatings on general bulk substrates. The

sampling depth of this technique, which exceeds several tens of nanometer, is determined by the penetration length of Auger electrons excit-

ed by X-ray and the inelastic mean free path of secondary electrons excited by inelastically scattered Auger electrons. The chemical states of

phosphoric acid added chromate coatings are studied using this technique. The phosphoric acid is taken into the chromate coatings as par-

tially changed into zinc and chromium phosphates, and the remainder is as simply dried. A specimen negative bias technique is useful to in-

crease the TEY-XANES signals.
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Fig. 1. Schematic diagram of TEY-XANES measurement system.
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Fig. 2. Photoelectron spectra for chromate conversion
coating excited by various photon energies indicat-
ed. (a) Cr2p, (b) Zn2p, (c) O 1s.
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Fig. 3. Si K-XANES spectra for Al coated Si substrates
with various Al thickness indicated.
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Fig. 5. Difference of two photoelectron spectra exited at
photon energies a few eV higher and lower than Si
K-edge, obtained from 10nm thick Al coated Si
wafer. Inserted shows original spectra expanded
along horizontal axis.
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