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Corrosion behavior of solid electrolyte used for
evolution of oxygen in molten cryolite salt

LIU Chang-qing, TANG Fang, CHEN Qi-yuan, YIN Zhou-lan, ZHANG Ping-min

(School of Chemistry and Chemical Engineering, Central South University, Changsha 410083, China)

Abstract: The corrosion behavior of solid electrolyte used for the evolution of oxygen in molten cryolite salt was studied.
The morphologies of the ZrO,-solid electrolyte were measured by scanning electron microscopy and EDS analysis. The
results show that the solid electrolyte is eroded badly in the molten cryolite salt. However, the solid electrolyte has good
corrosion-resistive ability to molten cryolite salt during the process of electrolysis. The solid electrolyte exhibits
embarrassment of dissolution during the process of electrolysis.
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Fig.1 Sketch of electrolysis experiment device
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Fig.2 Sketch of electrochemical reaction process when
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solid electrolyte is used in alumina electrolysis
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Fig.3 SEM images of solid electrolyte surface

before/after corrosion
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Tablel EDS results of solid electrolyte at different depth

BRANR W% X%
[y BE
B/um F Na Al K Ca (0] Y Zr Cl F Na Al K Ca (0] Y Zr Cl

0 42.76 35.53 17.87 3.09 0.76

— 4940 3392 1453 1.73 042 — — — —
15~19 18.74 12.84 3097 2.88 1.88 20.53 0.65 10.27 1.24 23.20 13.14 27.00 1.73 1.10 30.19 0.17 2.65 0.82
64~68 949 — 147 — — 1639 544 6721 — 2101 — 229 — — 4311 225 31.01 —

70— — — — 1633 564 78.03 — — — —  — 5263 327 4410 —
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