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Chemical analysis of scale formed under environment in geothermal fluid
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It is important to suppress scale formation on inner steel pipe wall and/or the material surface of heat
exchanger, in order to prevent pipe-blockage and/or low heat exchange rate in geothermal power plant. To
suppress scaling effectively, the chemical state of scale substance should be specified. In this study, chemical
states of Si, Mg, Ca and S in the substance scaled on the pipe were analyzed by Si, Mg, Ca and S K-edge
XANES measurements. The local structure around Si atoms is tetrahedral with O atoms (perhaps silica or
silicate), and phase containing Mg atoms is compound. It is supposed that phases containing Ca are complex
oxides, and phases containing S are also complex ones.
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Fig. 1. Cross-section image of scale[3]
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Fig. 2. Observed Si K-edge XANES spectra. Fig. 3. Observed Mg K-edge XANES Spectra.
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Fig. 4. Observed S K-edge XANES spectra. Fig. 5. Observed Ca K-edge XANES Spectra.
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