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Abstract — As one of the methods for recycling the FRP from the small and medium waste ships, sep-
aration of roving layer from the mat has some merits in a sense of the recycling energy and the envi-
ronmental effects. Similar characteristics, however, between the roving and the mat even with different
ratio of the resin and the glass and the thickness of the roving, much thinner than the mat, make the
mechanically automatic differentiation difficult. In this study spectrochemical differentiation between the
two layers has been made using (1) boiling concentrated sulfuric acid which can dissolve the resin in the
FRP layer, (2) methanol and isopropanol solution saturated with KOH which can dissolve the glass, or (3)
hydrogen fluoride(HF) solution which can reacts with SiO, fragments of the glass. Furthermore coloring

water-soluble dye following the HF treatment makes the roving layer more distinguishable photo-
physically.
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Fig. 1. Structure of FRP containing the mat and the roving layers.
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Fig. 2. FRP treated with boiling concentrated sulfuric acid. (a) Cross
section of FRP which was simmered in sulfuric acid where the
dense parts with glass fibers are the roving layer. (b) FRP was cut
to show the cross section of bundle of glass fibers as black ovals. (c)
Side view of FRP where the glass fibers in the mat layer appear as
white fibers with the resin dissolved.
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Fig. 3. Cross section of FRP treated with methanol and isopropanol
mixed solution saturated with KOH.
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Fig. 4. Cross section of FRP. Pictures were taken without light. (a)
Before treating. (b) After treating with HF solution. Two lines of
glass fibers in the roving layer are differentiated from the resin in
the mat layer.
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(a) (b)
Fig. 5. Cross section of untreated FRP. (a) Distance between two

roving layers (3.571 mm). (b) Thickness of a bundle of glass fibers
in the roving layer.

(c)
Fig. 6. Cross section of FRP treated with HF solution for 1 hour fol-
lowed by aqueous dye solution. (a) Picture taken with rear light. (b)

Picture taken with side light. (c) Roving layer was scratched by hard
tip of the pen.
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Fig. 7. Cross section of FRP treated with HF solution followed by
aqueous dye solution. Pictures were taken with the side light indi-
rectly. Simmering time has been changed: 0.5, 1, 5, and 10 minutes.
0 min. implies not-treated FRP.
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