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Mass Transfer Behavior of AM, AEM Oxides through Magnesia
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Abstract

The solubilities and mass transfer coefficients of high heat generating Cs, Sr and Ba
oxides in high temperature molten LiCl are measured using a magnesia filter for the
purpose of selective separation. The properties are estimated by a simplified extraction
model and it is determined that the mass transfer coefficients are great in the order
of BaO>Cs2O>SrO in case of pure oxides. Cs:O shows stable behavior compared with
BaO and SrO with respect to the composition of oxide mixtures and the concentration
of LizO. It is experimentally confirmed that the AM, AEM oxides would be dissolved in
LiCl then separated from SF constituents.
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Molten LiCl

— LibO(s)+2CsCl(s)

Reactions
2LiCI(D)+SrO(s) <> LisO(s)+SrCla(s)
2LiC1(1)+BaO(s) <> LixO(s)+BaClay(s)

2LiCID+Cs:0(D)"

Table 1. Standard State Reaction Gibbs Energy Changes of AM and AEM Oxides in
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Table 2. Parameters of Eq.(15) for Pure Metal Oxide Cathodes

Chemicals cas(mol/cm) caolmol/cm) kai(em/hr) Dei(cmi/hr)
Cs20 1.3843x10°* 1.1054x10* 1.3496 0.4049
SrO 2.8125%x10 ™ 2.0643%10 " 0.9171 0.2751
BaO 1.9221x10* 1.5126x10* 1.4545 0.4364
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Fig. 2. Concentration changes of metal oxides in molten LiCl from pure metal oxide
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Table 3. Parameters of Eq.(15) for UsOg+9wt% Metal Oxide Cathodes in Pure Molten

LiCl
Chemicals cas(mol/cm’) caolmol/cm') Kc(em/hr) ko(cem/hr)
Cs20 1.4761x10° 0.7645x% 10? 1.1926 10.2492
SrO 8.6307x107° 0.3377x 107‘? 0.2028 0.2603
BaO 2.6722x107° 0.7882x10 " 0.6622 1.2156
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Fig. 3. Concentration changes of metal oxides in molten LiCl from UsOg+t9wt% metal

oxide cathodes
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Table 4. Parameters of Eq.(15) for UsOg+9wt% and +2wt% Metal Oxide Cathodes in
Molten LiCl+3wt% LiO

Chemicals Cs20 SrO BaO

cas(mol/em)  1.4761x10° 3.6233x10°  3.0330x10° 86307x10°  2.2358x10° 8.1447x10°
caolml/em)  0.7645x10° 1.7561x10°  0.3358x10° 0.3377x10°  0.8785x10° 1.2170x10°°

Kc(em/hr) 1.1926 0.5261 0.3945 0.2028 0.6622 0.2007
ko(cm/hr) 10.2496 0.8622 0.6923 0.2604 1.2157 0.2328
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