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Effects of Acid Leaching and Heat Treatment on Structure of SiO,—Na,0O Glass Fibers
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Abstract: High silica glass fiber is widely used and has the superior properties. Acid leaching is the main existing method to
prepare high silica special glass fiber. In this paper, high silica glass fiber was prepared via acid leaching and heat treatment. The
structure of Si0,—Na,O binary glass fiber during acid leaching and heat treatment was investigated by Raman spectroscopy. The
results show that the bending vibration peak and asymmetric stretching vibration peak shift to a lower wavenumber, and the peak
intensity becomes weaker during acid leaching process, mainly because SiO, content in the fiber increases and the internal
structure of the fiber changes to a chain structure. After heat treatment, the asymmetric stretching vibration peaks disappear, and
the defect lines D; and D, appear, and the density of fibers changes at different heat treatment temperatures, mainly due to the
condensation reaction of fiber during heat treatment.
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Fig. 2 Raman spectra (normalized) characteristic peak shift to
low wave number at different time of acid leaching
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Table 1 XRF test of fiber after acid leaching

Mass fraction/%

Composition

SiO, 97.1
ALO; 2.3
Others 0.6
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Fig. 4 Raman spectra of fibers before and after heat treatment
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Table 2 Diameter of fibers after heat treatment at different

temperatures
Heat treatment Diameter before heat Diameter after heat Mean diameter
temperature/'C treatment/pm treatment/pm shrinkage/%
550 8.223+0.10 6.09
600 8.193+0.12 6.44
650 8.211+0.10 6.23
700 8764023 8.277+0.14 5.48
750 8.283+0.15 5.41
800 8.256+0.14 5.72

(b) After heat treatment

(d) After heat treatment

K8 HALPER] 5 T 4 R e e
Fig. 8 SEM photographs of fiber after heat treatment
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