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Investigation on State of Water in Dielectric Materials by Infra-Red Spectroscopy
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Because the dielectric materials using for power apparatuses are deteriorated by humidity and
moisture, it is necessary to discuss the effects of the water on the insulating materials. For
discussing the mechanisms of the effects of water on electrical properties of the materials, the
information of the state or situation of water in the materials is useful.

The measurement methods for states of water are the measurement of dielectric relaxation, NMR,
IR spectrum, Raman spectrum at el. Especially, IR spectrum of water measured by FT-IR is easy
to measure, and the sensitivity of FT-IR is sufficient for a little amount of water in the materials.
This paper shows the IR spectra of water in several kinds of gases and liquids, and discusses the

state of water in these materials.
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Tablel. Basic Vibration modes and IR bands of water

molecule.
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Table2. Relation between size of water cluster and region of its
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Table3. Samples used for measurements of the dissolved
water.
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Fig2. IR cell equipment for the measurement of water in

gases.
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Fig3. IR Spectra of water in several kinds of gases.
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Fig4. IR Spectra of water in SF, gas before and after the

negative partial discharge.
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Fig5. IR Spectra of water in Hexane.
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Fig7. IR Spectra of water in aromatic hydrocabons.
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