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Raman spectra of ionic structure for acidic NaF-AlF; melts
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Abstract: The ionic structure of acidic NaF-AlF; melts with different cryolite ratios(CR) was studied in the sealed
sample cell by UV laser Raman spectra. The results show that only one kind of Al-F complex ions— AIF, exists in the
melts with CR=1; However, two kinds of Al-F complex ions, AlF, and AIF;~ exist in the acidic melts with CR more
than 1. The “lifetime” of AIF;~ decreases increasing with temperature and the main Raman band wavenumber of
AIF}~ shows red-shift with increasing CR values, but temperature has little effect on the “lifetime” of AIF; .
Quantitative analysis of measured Raman spectra results show that in the measuring temperature and weighted-in mole
fraction range, temperature has little influence on the mole fraction of anions in the melts, and the content of F is low.
The mole fraction of AIF, is about 0.75 for the melts whose weighted-in mole fraction of NaF is 0.6, but that of AIF;~
is about 0.25. When the weighted-in mole fraction of NaF increases to 0.71, the mole fraction of AIF, decreases to 0.25
while that of AIF;~ increases to 0.75.
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Fig.1 Schematic view of sealed sample cell: 1—Stainless steel
lid; 2—Quartz lid; 3—Pt crucible; 4—Melts; 5—Al,O; furnace;
6—Quartz ring; 7—Pt wire for heating; 8—Thermal couple
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Fig.2 Raman spectra of acidic NaF-AlF; melts with different CRs at different temperatures: (a) CR=1; (b) CR=1.5; (c) CR=2; (d)

CR=2.5
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Table 1 Raman peak parameters of Al-F complex ions in

acidic NaF-AlF; melts at different temperatures

Wave number Bandwidth at half

CR ° l¢/1
Temperature/'C Jom”! height/cm ola
942 617.34 36.60 -
1.0 981 617.46 35.37 -
1024 616.55 35.45 -
623.27 35.51
942 0.69
558.27 86.82
621.80 37.28
1.5 981 0.69
557.60 87.63
621.09 34.42
1024 0.68
554.92 93.66
618.55 38.71
942 2.17
548.31 80.97
618.66 37.15
2.0 981 2.09
545.80 87.59
619.16 37.13
1024 2.00
551.97 88.67
618.00 38.05
942 6.27
543.77 72.71
621.86 39.93
2.5 981 6.21
544.99 82.19
625.92 34.28
1024 6.11
549.81 92.11
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Fig.3 Relationships between anionic mole
fractions of melts and electrolyte composition: (a)

942 °C; (b) 981 C; (c) 1 024 °C
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