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Development of a pH sensor based on a nanostructured filter adding pH-sensitive
fluorescent dye for detecting acetic acid in photovoltaic modules

Umeda, Norihiro
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Acetic acid formed via hydrolysis of ethylene vinyl acetate (EVA) as an
encapsulant in photovoltaic (PV) modules causes a decrease in conversion efficiency of modules by grid
corrosion. To evaluate the condition of PV modules, a nondestructive and simple optical method is
proposed. This method uses a dual wavelength pH-sensitive fluorescent dye to detect acetic acid in PV
modules using the change in pH. The change in pH induced by the formation of acetic acid is detected by
the change in the ratio of fluorescent intensities of two peaks of a dye. A pH-sensitive fluorescent dye
showed sensitivity for small amounts of acetic acid such as that produced from EVA. Furthermore, a
membrane filter dyed with pH-sensitive fluorescent dye was confirmed to detect acetic acid included in
aged EVA after a damp heat test (85 , 85%) for 5000 h in PV modules.
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