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Characteristics of Cryolite as an Electrolyte for Reduction of Nd,O,
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Abstract

An attempt was made to reduce directly Nd:0s in & cryolite based fluoride bath. Neodymium metal was
electrodeposited on the iron cathode to produce the Fe—Nd eutectic alloy in a liquid state at 900°C. Graphite
was adopted for the anode and pure iron for the cathode. Electrolyte was composed of NagAllly 50wt % , AlF;
34wt.% and Nd,O: 16wt.% . Analysis of typical alloy product showed Al 63.4wt.% Fe 26.9wt.% and Nd 7.0
wt.% . The enrichment of neodymium in the alloy couldn’t be obtained because aluminum codeposited with ne-
odymium. Experimental results proved that the eryolite based electrolyte was unstable for the electrolysis of
rare earth oxides even though their prominent solubilities.
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Fig. 1. NayAlF;—Nd,O, binary phase diagram.

ok olufl AlF:®8] #7l<= Cryolite ratio{NaF; AlF
F HEeRA NasAlFe-—] 2 £4, 5"
PE NdOso] a5 718 2 gol gl
AsF= SUS. 316(0D 5.9cm, [D 5.3ecm)o2
Azstsdch. #Ha e 300g8] premeltE AL EF
F Azl 2F 55 9446 AAA7)7)
o 300°C cﬂxi ZOhrE—DP z\_%— Bl7ha S AlAEhel

49_

% el 9l
Aol ALEY dF2 AHHE 5§ Feds
(D 05cm, L. 25¢n) 1709 B85 gt o

Mg AHEstgel & AFgE AAR77] S
16
=
. [ X-)
15
l’f 14
13
12
. - i “'_ - 7
N 10
9 ———T
1. Sampling tube 9. Samil Fe cucible
2. Ar gas ocutlet 10. Preduct
3. Thermocouple 11. Fe cathode
4. Crucible furnace 12. Cu cooling jacket
5. Chamber 13, Silicon rubber plate
8. Fe crucible 14. Fixer
7. Carbon anode 15. Ar gas inlet
8, Electrolyte 16. Power supply

Fig. 2. Schematic drawing of electro—reduction cell.
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Fig. 4. Standard free energy of formation, AG®;, of
the compounds of interest as a function of
termperature,?
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Table1. Analysis of resulting alloys from eight Scan speed : 2C/m Chartti sBeed: 20wm/mn

experiments. Fig. 8. X —ray diffraction pattern of product.
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