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Abstract: To address the urgent need for rapid identification of carbon fiber reinforced polymer com-
posites (CFRP) in the contexts of dual-use item control and recycling, this study established a
multi—technique identification approach primarily based on thermogravimetric analysis (TGA) and
scanning electron microscopy—energy dispersive spectroscopy (SEM-EDS), supplemented by Fou-
rier transform infrared spectroscopy (FTIR) . The approach was applied to systematically compare
the key distinguishing features between CFRP and other confusable materials, including carbon
nanotube reinforced polymers, glass fiber reinforced polymers, and pre—oxidized polyacrylonitrile
fibers. The results demonstrate that the carbon fiber component in CFRP exhibits a characteristic oxi-
dative weight loss in the range of 650-800°C under oxygen atmosphere. Under SEM, the carbon fi-
bers appear as axially straight, rigid, micron—scale rod-like fibers with high carbon content.
These multi—dimensional features enable a clear and reliable differentiation of carbon fibers from oth-
er materials. Consequently, this study provides an accurate and practical technical reference for the
identification of dual—use items in customs supervision and the rapid sorting of CFRP in recycling ap-
plications.
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analysis; scanning electron microscopy—energy dispersive spectroscopy
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Fig. 3 SEM images (left) and EDS spectra (right) of sample A-C
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Fig. 5 The SEM image of sample D (a=250x, b-1000x, ¢-2500x) and sample E (d-250x, e-1000x, {-2500x)
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Fig. 6 TEM images (a—c) of cryo—sectioned sample D and TEM—EDS images of carbon nanotube components in cryo—sec-
tioned sample D (d)
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