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We are developing an innovative glass melting technology under the financial support
by NEDO, which could reduce the melting energy dramatically. This technology is to
put the granulated raw materials into the very high temperature area produced by means
of oxygen combustion burner and/or plasma, then to change the granulated materials to
glass at once. We call this technology as In-Flight Melting because raw materials react
into glass during flying. Since the melting is completed within a very short time, the
melting energy could be reduced dramatically.

We have found that vitrification reaction of soda-lime glass could be able to start at a
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temperature of 200C lower for granulated raw material made by spray dry method than
a conventionally mixed batch.

We also found that the vitrification degree increases as reached temperature during
flying increase for both soda-lime glass and non-alkali borosilicate glass. As a result,
glass particles with almost homogeneous in composition and with few bubble could be
obtained. It is also confirmed that much higher temperature is necessary to vitrify non-
alkali borosilicate glass than soda-lime glass.

The enhancement of the vitrification degree for the reduction of B,O; vaporization, which
is strongly affected by the feed rate of raw materials, is in the relation of the trade-off.

According to the newly developed numerical simulation model, the required glass
melting energy for In-Flight Melting is expected to be 1267kcal/kg-glass for pull rate of
100t/d, which is nearly half of average melting energy for almost all kinds of glass

productions in Japan.
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Fig. 1 Schematic illustration of in-flight melting.
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Fig. 3 Temperature distribution in particle.
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Fig. 4 Change of crystal phases during heating up for the raw materials of soda-lime glass.



Fig. 5 SEM images of soda-lime glass powders.
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Fig. 6 XRD patterns of raw material and glass powders.
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Fig. 7 Particle temperatures achieved for different

heating sources.

Fig. 8 SEM images for section of in-flight melted soda-

lime glass powders.

Fig. 9 Distribution of Ca and Si in a section of in-
flight melted soda-lime glass powder.
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Fig. 10 Effect of feed rate on the vitrification degree
and the volatilization of B,0; for in-flight
melted borosilicate glass powder.
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