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Chemical Stéte Analysis of Hydrated Chromium Oxide Film on Tin
Free Steel Using Fourier Transform Infra-red Spectrometry

Takako Y AMASHITA, Akira YAMAMOTO and Kozo TSUNOYAMA

Synopsis :

The chemical state of the water in the hydrated chromium oxide film on Tin Free Steel (TFS) was
studied under atmospheric pressure using Fourier Transform Infra-red Spectrometer (FTIR).

Following results were obtained;

(1)Emission spectra can be measured at as low as 50°C where a dehydration commences.

The character-

istic bands in emission spectra agree well with those in reflection-absorption spectra.

(2)A broad and weak absorption is observed at 950 cm ™'

It is attributed to the water in the film, because it disappears when TFS is heated at 200°C. On the con-
trary, the absorption caused by bending vibration in HOH at 1590 ecm~ ! remains even after heating at
300°C. It is therefore presumed that there are two chemical states of the water in the film, and the -
absorption at 950 cm ™' corresponds to the water which is free from the chemical structure of the film.

(3)A clear correlation is found between the lacquer adhesivity of TF'S and the ratio of the absorption in~
tensitys at 1590cm~' and 950 cm™'. This relation can be utilized for evaluation of the lacquer
adhesivity.

Key words : surface analysis; Fourier Transform Infra-red Spectroscopy; chemical state analysis; tin free
steel ; lacquer adhesivity ; hydrated chromium oxide film.
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Fig. 1. Optical schematic of reflection-absorp-
tion method.
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Fig. 2. Schematic diagram of emission method.
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Fig. 3. Effect of parallel polarization in reflec-
tion-absorption method.
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Fig. 4. Variation of reflection-absorption spectra
with incident angle.
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Fig. 6. DTA curves of Cr203°nHéO and Cr(OH);.
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Table 1. Experimental conditions of reflection-
absorption method and emission method by FTIR.
Reflection- Absorption Emission
Incident angle 70° —
Observed angle — 60°
Polarizer Parallel —
Accumlation number 500 1000
Sample temperature R. T. 50°C
Resolution 2em ! 2em”!
Detector W-MCT W-MCT
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Fig. 8. Comparison between reflection-absorp-
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Fig. 9. Variation of reflection-absorption spectra
with annealing temperature.
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Fig. 10. Variation of emission spectra with

annealing temperature.
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