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Fig. 1 FTIR/ATR spectra in the region between 2000 and 1000cm” of (a) untreated wool
and (b) wool exposed to light for 240
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Fig. 3 Band intensities of wool as a function of light exposure time (Ratios to that of amide TII band)
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Fig. 4 Band intensities of wool as a function of heat treatment time (Ratios to that of amide IIT band)
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The Use of FTIR/ATR Derivative Spectroscopy to
Evaluate Degradation of Natural Fibers

Mamiko YATAGAI
Faculty of Education, Chiba University, 1-33 Yavoi-cho, Inage-ku, Chiba 263-8522, Japan

In evaluation of degree ol degradation in naturally or artificially aged fibers by infrared spec-
troscopy, it is often difficult to detect slight changes in the spectra caused by chemical structur-
al changes of the fiber. In this study. derivative spectroscopy was applied to improve band reso-
lution on FTIR analysis of degraded fibers.

The FTIR/ATR spectra were measured on the protein and cellulosic fabric samples artificial-
ly aged by light exposure with a xenon arc lamp or by heat treatment at 150 C, and then differ-
entiated to the second order derivative. In the second derivative spectra, the spectral changes
were observed and followed quantitatively., Formation of some functional groups in the fiber
molecules, such as cysteic acid in wool keratin, and carbonyl and carboxyl groups in cotton cellu-

lose, was observed with increasing in exposure time to light or heat.



