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Molten Salt by Using Porous Magnesia Crucible
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Abstract

A Li recovery technology was developed and experimental verification efforts for it
were carried out to improve the economic feasibility and environmental friendliness of
a Li reduction process for the 'Advanced Spent Fuel Conditioning Process’ of KAERI.
This technology is characterized by the combination of 1) the electrolysis of LisO
from a molten salt using a porous nonconducting magnesia container in the cathode
part, 2) the separation of Li from molten salt by elevating the container, where Li is
contained by surface tension, 3) the transport of Li by using a vacuum siphon to a
separated reservior. Li was semi—continuously recovered from LiCl-Li2O molten salt
with a more than 95% vyield via this technology.
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Table 1. WAE=Y v vkadAof &7] 4%

Average Pore Diameter (4V/A)

8355.9 nm

Bulk Density at 0.44 psia

2.7406 g/mL

Porosity

17.9216%%

Tortuosity

8.4099

Differential intrusion (mL/g/nm)

16x10°
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Fig. 1. Pore size distribution of MgO contaniner.
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Fig. 2. Li in MgO container.
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Fig. 3. Linear sweep voltammogram of Li2O-LiCl
molten salt at 650 C with scan rate of 0.139 mv/sec.
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Fig. 4. Variation of anode, cathode, and cell voltage

with time during chronopotentiometry (1.0 A)
experiments in LioO-LiCl molten salt.
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Fig. 5. Changes of cell potential with time during
chronopotentiometry (0.5, 1.0, and 1.5 A) experiments
in Li2O-LiCl molten salt.
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Fig. 6. Changes of Li»O concentration with time during
chronopotentiometry (0.5, 1.0, and 1.5 A) experiments
in Li2O-LiCl molten salt.
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Fig. 7. Changes of cell potential with time when initial
Li»O concentration in Li2O-LiCl molten salt were 5, 3,
and 2 wt%, respectively.
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Fig. 8. Changes of Li»O concentration with time when
initial Li-O concentration in Li>O-LiCl molten salt were
5, 3, and 2 wt%, respectively.
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