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Advance of measurement technique of absorption spectra
of molten glass and investigation of effect of trace
elements for fuel-efficient production in industrial furnace
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Heat transfer in molten glass is directly linked to key process parameters such as specific
consumption or furnace-bottom temperature. This study investigates how transition elements
affect the absorption of radiation by glass at high temperature and selects the best
candidates to decrease energy consumption if added in trace amounts in low-iron silicate-
glass compositions. The idea is to dope glass with cations that not only strongly absorb
radiation at high temperature but also remain sufficiently transparent at room temperature
so that the optical properties of the glass satisfy the product specifications. We measure the
absorption of three low-iron soda-lime glasses doped with 20 ppm NiO and Cr203 from room
temperature to 1200 C and from 250 to 5000 nm. These cations are selected based on their
promising characteristics reported in the literature (Cr) or because no relevant experimental
data exist (Ni). Compared with an undoped low-iron glass, glass doped with Cr absorbs more
strongly from the ultraviolet up to about 1700 nm, which helps improve the optical
absorption in the furnace. Nickel absorption evolves in another way with increasing
temperature. Compared with the reference sample, the visible absorption of Ni?" decreases
at high temperature, but the infrared absorption (above 1700 nm) strongly increases, which
indicates that Ni has the potential to improve heat transfer to molten glass in low-iron
compositions. This evolution of absorption with temperature may be due to a coordination
shift of Ni** from octahedral to tetrahedral sites. A simplified model of radiative conductivity
combined with the experimental data indicates a gain in energy consumption of 1% to 2.2 %
upon adding 5 to 15 ppm NiO in low-iron glass.
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