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Fig 1 Diagrams of model clusters containing different connections of phosphor us oxygen
tetrahedra. Blement labelsare all the same as in the diagram of Naz POs(a)
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Fig 2 Relationship between SIT and Raman
shift of binary sodium phosphates
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Fig. 3 Raman spectra of solid and molten Nas P, Oy
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Hyperfine Sructure Sudy of Binary Sodium Phosphates by Raman
Spectr oscopy

ZHAO S-jie, YOU Jing-lin® , CHEN Hui, JIAN G Guo-chang
School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China

Abgtract Quantum chemistry abinitio calculation was applied to study the hyperfine structure of binary sodium phosphates. A
series of phosphate model clusters were desgned to smulate the microstructure of phosphates with different components.
Closed-shell Hatree- Fock method (RHF) and the basis setsof 6-31G (d, p) were employed to optimize structures and calculate
Raman frequencies of these phosphate model clusters. SIT (stressindex of tetrahedron) , which was well used in the study of sil-
icate microstructures, had been adjusted before it was introduced to describe the microstructure of binary sodium phosphates. It
was suggested that SIT of phosphates has good relationship with the Raman shift of the corresponding structures, which means
SIT could adso be used to study the hyperfine structure of binary sodium phosphates. Raman spectra of both solid and molten
Nas P:O10 were determined in the range of room temperature to 1 473 K. A phase transtion between 873 and 1 073 K was ob-
served , and the main peaks of Nas PsO10 shifted to a lower frequency with increasng temperature. The microstructure units of
Nas P; Oy crystal are the typesof Qf and Q3' with aratio of 2 1. With theincrease in the temperature, various new microstruc-
ture unitsincluding Q, O, &, @', Q¥ and Q% appeared while Nas PsO10 was heated above the mdting point , which led to the
broadening and asymmetry of Raman spectra of molten Nas PsO10. It came to an understanding that the microstructure units of
phosphates may change at different temperature, especialy above the melting points. The introduction of SIT and hyperfine
structure could help analyze the Raman spectra of phosphates both qualitatively and quantitatively.
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