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Silica soot waste was successfully upcycled into complex structured transparent silica components by designing
interparticle photo-cross-linkable slurry which is composed of small amounts of multifunctional acrylate, photo radical
initiator, and silica soot modified by functionalized polyethyleneimine (PEI). After optimizing the additive contents of
functionalized PEI and the ball milling time of the slurries to prepare low viscous slurries with improved silica soot
dispersion, sintering conditions to achieve full densification of the photo-cured bodies was investigated. Sintering
of photo-cured bodies, which was prepared from 32 vol% silica soot slurries stabilized by 1.1 mg/m? of functionalized
PEI, at 1350°C for 60 min resulted in successful densification to a transparent silica glass component.
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Fig. 1 (a) FE-SEM image of silica soot and (b) number based particle size distribution of silica soot
(circle equivalent diameter analyzed from the FE-SEM image shown in (a))
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Fig.2 Effect of PEI-OA additive content on (a) viscosity curves of silica soot slurries and (b) relations among PEI-OA
additive content, PEI-OA adsorbed content, and apparent viscosity of 25 vol% silica soot slurries at 80 s
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Fig. 4 Effects of ball milling time on (a) the viscosity curves of 32 vol% silica soot slurry and (b) aggregate size

distribution
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soot slurry having different conditions. (a) 25 vol% - 24 h, (b) 25 vol% - 72 h, (¢) 32 vol% - 24 h, (d)
32 vol% - 72 h (solid volume fraction — ball milling time)
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Fig. 10 Silica glass component prepared from silica soot slurry
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