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Table 1 Phases of additives in acidic and basic aluminum electrolytes!’

]

Phases
Additives
Acidic electrolytes Basic electrolytes
None NazAlFs, ALOs, NasAliFi4 NazAlFs, ALO;
5% CakF, NazAlFs, ALO3, NasAlzFi4, NaCaAlFs NazAlFs, ALOj, Caks
5% Mgk, NazAlFs, ALO3, NasAlzFi4, NaaMgAlF; NasAlFs, ALO3, NaMglks
S%LIF N83A1F6, A1203, Na5A13F 14, NazLiAlFG Na3AlF(,, A1203, Li3AlF(,
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Table 2 Composition of complicated

electrolytes (M ass fraction)

Content of additives/ %

Samples w (NazAlFg) / %
NaF  AIF; CaF, MgF, LiF ALO;

1 80 10 5 5

2 60 25 5 5 5
3 55 15 10 10 10
4 70 10 10 10
5 60 10 10 10 10
6 45 25 10 10 10
7 55 15 10 10 10
8 70 10 10 10
9 60 10 10 10 10
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Table 3 XRD results of electrolytes

Samples Phases of electrolytes

NazAlFg, CaF,, NaF

NasAlzFi4, NapMgAlF;, NasCasApkss

Na3AlF(,, Cal*‘z, NazMgAlF7, A1203

NazAlFg, CaF,, NaMgk;, ALO;

Na3AlF(,, Cal“z, NaMgF3, NaF, A1203

NasAl;Fi4, LiNaAlFs, B-CaAlFs, o CaAlFs
NazAlFe, LiNaAlFg, NaoLiAlFs, Al O3, CaF,, LiF
NasAlFg, LiF, CaF,, ALO;

NaszAlFg, CakF,, NaMgFs, LiF, NaF, ALO3
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Fig. 1 X-ray diffractogram of sample 1
1 —NazAlFg; 2 —CaF,; 3 —NaF
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Fig.2 X-ray diffractogram of samples 2, 3, 4 and 5
1 —NazAlFg; 2 —NasAlF4; 3 —NayMgAlF;; 4 —AL03;
5 —CaF,; 6 —NaMgF;; 7 —NaF; 8 —NasCasApF33
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Fig. 3 X-ray diffractogram of samples 6, 7 and 8
1 —NasAlFg; 2 —NasALFy,; 3 —LiNayAlFg;
4 —NayLiAlFg; 5 —B-CaAlFs; 6 —ar CaAlFs;
7 —Al,03; 8 —CaF,; 9 —LiF
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Fig. 4 X-ray diffractogram of sample 9
1 —NazAlFg; 2 —CaF,; 3 —NaMgFs;
4 —LiF; 5 —A1,03; 6 —NaF
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Fig. 5 X-ray diffractogram of

sample 2 at different cooling rates
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Fig. 6 X-ray diffractogram of sample

6 at different cooling rates
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Table 4 Results of CR of electrolytes
with FIO analysis
w! %
Shmles CRca  CRpy
Cal Mglk» LiF ALO;

1 5 5 2.10  2.10

2 5 5 2.70  2.68

3 5 3 5 2.50  2.49

4 5 3 5 2.50  2.49
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Phase equilibrium on aluminum electrolyte and
determination of cryolite ratio

GAO Bingliang, ZHAO Qun, JIANG Qrwu, QIU Zhu-xian
( School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

[ Abstract] XRD analysis method was applied to investigate the phases of aluminum electrolytes with additives that include CaF,,

MgF; and LiF, and the effect of cooling rate on formation of phases was also considered. The results show that in acidic electrolyte,

the phases of calcium fluoride are different at different cooling rates, NasCasAF33, B-CaAlFs and o CaAlFs are present at high cool

ing rate; in basic electrolytes, the phase of lithium fluoride is LiF. The definition and determination of electrolyte cryolite ratio are

discussed based on the phases of aluminum electrolyte. The deduced cryolite ratio equation is justified by fluorideion selective electrode

analysis.

[ Key words] : aluminum electrolyte; phase; cryolite ratio
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