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Material Recycling of Municipal Waste Slags by Using Phase Separation of Glass

Takuya IMAOKA*, Shinichi SAKIDA**, Tokuro NANBA* and Yoshinari MIURA*

A novel recycling process of municipal waste dags obtaining Fe-free colorless materials was developed
by using a phase separation of borosilicate glass. B,O; was added to a simulated waste slag to promote
the phase separation. The dag glasses were heat-treated above glass transition temperatures, from which
phase separation was successfully induced. The phase-separated slag glasses were still colored in black
due to Fe ions, and after soaking in acid, they were successfully bleached, obtaining colorless solids.
According to compositional analyses, no Fe ions were confirmed in the remaining insolubles, indicating
that Fe ions were preferentially incorporated into the borate-rich phases soluble in acid. The main
congtituent of the colorless solids was SiO,, and the end products obtained in the present process were

expected as an aternative of pure silica glass.
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Fig.1 Schematic flow of the slag recycling process developed
in the present study.
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(a) 600 °C-2 hr, surface (b) 600 °C-3 hr, surface
I

(c) 600 °C-8 hr, surface
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Fig.2 SEM photographs of the slag glasses containing 30 mol% B,Os; (T = 570 °C)
after the various heat treatments.

(b) 600 °C-8 hr, surface (c) 600 °C-10 hr, surface

Fig.3 SEM photographs of the slag glasses containing 20 mol% B,0; (Ty = 585 °C)
after the various heat treatments.



(a) 600 °C-8 hr, surface
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Fig.5 Anaytica composition of (a) the slag glasses containing
B,0; before phase separation and (b) the insoluble end
products after the heat treatment at 600 °C—8 hr and the
subsequent acid treatment.
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(b) 600 °C-10 hr, surface

Fig4 SEM photographs of the sag glasses
containing 10 mol% B,Os (T4 = 600 °C)
after the various heat treatments.
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Fig.6 Optical absorption spectra of (a) the dag glasses
containing X mol% B,O3 before phase separation and (b)
the insoluble end products obtained from the slag glass
containing 20 mol% B,0O; &after the heat treatment and the
subsequent acid treatment.
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(a) simulated waste slag

(b) B,Os-containing slag glass
TN

(c) insoluble end product

Fig.7 Photographs of the typcal specimens prepared in the
present study.
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