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Studies by Infrared-Spectroscopy on the Hydrogen Bonding in Clay

Mineral-Organic Reagent Complex

—_Effect of concentration of organic reagent and particle

size of clay mineral—

Takehiko TaraHasH! and Yuji Ujita
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Fig. 1. Infrared-spectra (1800~1600 cm~!) of
JP bentonite (<0.2¢)~acetic acid (concd.
1M, 0.01M, 0.0001M) complexes.
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Fig, 2. Infrared-spectra (4000 ~3000 cm™) of JP
bentonite (<0.2¢) - acetic acid (concd.,
1M, 0.01 M, 0.0001 M) complexes,
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Fig. 3. Infrared-spectra of JP bentonite (<0.24,
<2p, 2-20p).
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Fig. 4. Infrared-spectra of JP bentonite (<0.24,
<2y, 2-20p)—acetic acid (concd.) co-
mplexes (wet),
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Fig. 5. Infrared-spectra (1800~1600 cm™) of
clay mineral-acetic acid complexes
(<0.2, <2, 2-20; clay diameter p).
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Summary

The strength of hydrogen bonding in clay mineral-organic reagent complex was examined infrared-spect-
roscopically at varying the concentration of organic reagent and the drying treatment of clay mineral-organic
reagent complex. The clay mineral used (<0.2 ) was bentonite, and the organic reagent used (concd., 1M,
0.01 M, 0.0001 M) were carbonyl compound; acetic acid (99-100%), aceton (above 95%), and acetoaldehyde
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(90%). Further, a change of the strength of hydrogen bonding in clay mineral-carbonyl compound complex
by clay particle (<0.2 g, <2 p, 20-2 ¢ of bentonite, kaolinite and illite) was examined, though the carbonyl
compound used was acetic acid (99-100%).

1) The difference between v (cm™) for the new absorption band and v (cm™) for free carbonyl group absorp-
tion band in the infrared-spectra (IR) (1800-1600 cm™) of bentonite-carbonyl compound complex, decreased
gradually with decreasing the concentration of carbonyl compounds. The intensity of the new absorption
band tended to be weakened with decreasing the concentration of carbonyl compound.

2) The OH group absorption band in the IR (4000-3000 cm™!) of bentonite was shifted to lower wave
number region in the IR (4000-3000 cm™) of bentonite-carbonyl compound complex independently of the
concentration of carbonyl compound.

3) 'The strength of hydrogen bonding of the new absorption band in the IR (1800-1600 cm™) of bentonite-
carbonyl compound complex was not varied appreciably by a different drying treatment of bentonite-carbonyl
compound complex. The intensity of absorption band was weakened with raising the drying temperature.

4) 'The OH group absorption band in the IR (4000-3000 cm™) of bentonite was shifted to lower wave num-
ber region in the IR (4000-3000 cm™) of bentonite-carbonyl compound complex, and the shift decreased with
raising the drying temperature of bentonite-carbonyl compound complex.

5) The difference between v (cm™) for the new absorption band and v (cm™?) for carbonyl group absorption
band in the IR (1800-1600 cm™) of the clay mineral-carbonyl compound complex decreased with clay particle
size, and at the same time the intensity of the new absorption band was weakened.



