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Bi203 Influence of addition amount on microstructure and thermodynamic properties of low
melting point bismuthate glass
Hao Ji
College of Materials Science and Technology

[Abstract] This paper prepared bismuthate ternary glass using the traditional melting and quenching method by
adjusting the Bi,O; doping amount (20—40 mol%). Combined with X-—ray diffraction (XRD), Raman
spectroscopy, and differential scanning calorimetry, the evolution of the glass network structure and its impact
on thermal stability were systematically studied. The results show that as the Bi2O3 content increases, the
high—energy [BO:s] and [BO«] rigid structures in the glass network are gradually replaced by low—energy [BiO
3] and [BiOs] structures, leading to the disintegration of the three—dimensional boron—oxygen network and the
reconfiguration of the bismuth—oxygen units. Thermal performance tests indicate that the glass transition
temperature (Tg) decreased from 460°C to 354°C, the initial crystallization temperature (Tx) dropped from 680
°C to 440°C, and the thermal stability index A T sharply declined from 220°C to 86°C, indicating a significant
decrease in thermal stability. Raman spectroscopy further confirms that the high polarization characteristics of Bi
ions disrupt the boron—oxygen bonds, weaken the network connectivity, intensify the tendency for
crystallization, and reduce chemical stability. This study reveals the essential mechanism by which BiOs
regulates the thermodynamic properties of glass through network structure replacement and polarization effects,
providing a theoretical basis for the composition design and performance optimization of low—melting—point
bismuthate glasses.
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