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Improvement of Molecular Ratio of Aluminum Electrolyte Containing

Potassium and Calcium Fluoride Measured by XRD
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Abstract: XRD was used to investigate phase compositions of solidified molecular electrolyte based on
Na; AlF;-AlF,-KF-CaF,-Al, O, system. Influence of different mass fraction of KF and CaF, on phase

formation in electrolyte was obtained. Change of phase in aluminum electrolyte system affects result of XRD

method in analyzing molecular ratio of aluminum electrolyte. XRD method is improved to analyze molecular ratio of

electrolyte sample according to phase formation law. Molecular ratio of electrolyte sample before and after

improvement was compared. The results show that improved XRD method is suitable for analyzing molecular ratio

of aluminum electrolyte containing high mass fraction of potassium and calcium fluoride salt.
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Table 1 Composition of aluminum

electrolyte standard sample

o) 4TI CR KF CaF;  AlLO;
17 ~4%  2.1~3.0(K 0.3 5 3 2
5% ~8%  2.1~3.00K 0.3 6 2 2
9% ~12% 2. 1~3.0(FK 0.3) 7 3 2
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Table 2 Phase composition of prepared samples

95 KF CaF, CR=2.1 CR=2.4 CR=2.7 CR=3.0
Naj AlFs ; Ky NaAlFg 5 Naj AlF ; Ko NaAlF 5
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Fig. 1 XRD patterns of samples of
No. 2,No. 7 and No. 11
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Table 3 Modified molecular ratios

of prepared samples

FEdh S D, D, D;
1= 2.4 2.3 2.1
2% 2.7 2.6 2.4
37 3.1 2.9 2.7
4= 3.4 3.2 3.0
5% 2.4 2.3 2.1
6% 2.7 2.6 2.4
7% 3.0 2.9 2.7
87 3.3 3.2 3.0
9% 2.5 2.3 2.1
107 2.8 2.7 2.4
117 3.1 3.0 2.7
12# 3.5 3.3 3.0
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Table 4 Results of molecular ratio of

prepared samples by XRD method

RS CRGRH) ——— i R

CR ACR CR ACR
1+ 2.1 2.32 0.22 2.13 0.03
2% 2.4 2.54 0.14 2. 44 0. 04
3% 2.7 2.77 0.07 2.75 0.05
4% 3.0 2.97 —0.03 2. 96 —0. 04
5% 2.1 2. 26 0.16 2. 14 0. 04
6% 2.4 2.49 0.09 2. 35 —0.05
7% 2.7 2. 84 0.14 2. 66 —0.04
8% 3.0 3.06 0. 06 3.01 0.01
9% 2.1 2.17 0.07 2. 15 0. 05
107 2.4 2.27 —0.13 2. 44 0. 04
11% 2.7 2. 64 —0.06 2.73 0.03
12+# 3.0 2.55 —0. 45 3. 04 0. 04
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