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Caculation simulation and high temperature Raman spectroscopic on
structure of Na;AlF-Al,O; molten salt system
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Abstract: Several Al-F and Al-F-O clusters were designed and constructed on the consideration of possible bondings in
Naj;AlFs-Al,O; molten salt system. First principle calculation and density function theory (DFT) were applied to optimize
the proposed clusters and simulate their vibrational modes and Raman spectra. The samples of binary Na;AlFs-Al,O;
without and with LiF and CaF, as additives were chosen to recorde by in-situ high temperature Raman spectrometer. The
results reveal that the calculation result agrees well with each other. The additives LiF and CaF, can be help to resolve

Al,0s, and oxygen originated from Al,O; exists as bridging oxygen of A1,0F> anion, which can be confirmed by both

experimental and theoretical simulation results.
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Fig. 1 Model clusters (Element labels to @ Al, & F, & Na, O 0): (a) NaAlF,; (b) NaALF5; (c) AlsFy; (d) ALF),; (e) AlsFs;
(f) A16F18; (g) NazAleF(,; (h) Na2A1202F4; (1) Na3Al3O3F6; (]) Na4Al404Fg; (k) Na6Al6O6F12; (l) NagAlgOgF16
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Fig. 2 Calculated Raman spectra of aluminum-fluorine
tetrahedral model clusters a~f simulated by ab initio(a) and

ADF(b)
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Table 1 Raman active vibrational wavenumber of model

clusters a—f

Model VALE, np/Cm | VaLE p/em !
cluster ab initio ADF ab initio ADF
a (NaAlF,) 674.3 607 - -
b (NaAl,F;) 734.7 681 498.4 470
¢ (Al3Fy) 879.2 816 443.0 410
d (ALF ) 878 798 437.6 385
e (AlsF5) 879.1 780 4535 393
f (AlgFg) 880.7 790 471.6 413
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Fig. 4 Calculated Raman spectra of aluminum-fluorine-

oxygen model clusters g~ simulated by ab initio (a) and ADF
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ab ab ab
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1 (NasAlOgF 1) 138 131 487 443 774 746
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