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The Progress of Studies of Lithium—air Batteries
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Abstract Lithium-air batteries, based on the reaction of lithium with oxygen from air, have very high theoretical specific capacity of
3828 mAh/g and have important potential applications for electric vehicles. This paper reviews the new progress of studies of lithium—air
batteries. The structure and operation mechanism of the aprotic system, hybrid aprotic —aqueous system, and solid state system are
analyzed. The air electrode, catalyst, and electrolyte of the aprotic system are discussed in detail. The pore volume of the porous carbon
is an important structural parameter for the specific capacity of the air electrode. The porous carbon with a large pore volume would
possess a high specific capacity because it can provide a large space for lithium oxides formed during the dicharge process. The specific
surface area and the average pore size of the porous carbon also affect the specific capacity. Appropriate catalysts can effectively reduce
the overpotentials for the oxygen reduction reaction and the oxygen evolution reaction, and consequently, increase the energy efficiency of
the battery. The electrolyte with high polarity, low viscosity, low moisture adsorption, and high oxygen solubility is preferable for the
performance of the battery. The separator and the electrolyte of the hybrid aprotic—aqueous system are also discussed. The lithium super—
ionic conductor glass film with good stability in both aprotic and aqueous electrolyte is very important for the hybrid aprotic—aqueous
system. The recent development of the solid state system is commented, including the development direction of this field.
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Table 1 Open circuit voltage, specific capacity, and specific energy for lithium—-air, aluminum-air,

zinc—air and lithium—ion batteries

H A 2R (A7 LR AR H AR ) IF it i RV [ 5/ (mAh- g LB/ (Wh/ - kg™)
Li+0.50,<>0.5Li,0,( A HLIE &) 2.959 3828 11327
2Li+0.50,« > Li,0 (B LA R ) 2.913 3828 11150
2Li+0.50,+H,80,<—>Li,S0,+H,0 4.274 478 2043
21,i+0.50,+2HCl<—>2LiCl+H,0 4.274 616 2633
21,i+0.50,+H,0<>2LiOH 3.446 1675 5772
Al+0.750+ 1.5H,0—> Al (OH ), (7K #H) 2.701 1489 4022
Zn+0.50,—7Zn0 (7K # ) 1.650 825 1361
x6C+LiCo0y<>xLiCe+Li;,CoO, ~3.8 139 528
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Fig. 1 Schematic diagram of aprotic
lithium—air batteries
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Fig. 2 Typical charge-discharge curves of aprotic
lithium—air batteries
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Fig. 3 Schematic diagram of air electrode
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Fig. 4 Schematic diagram of hybrid aprotic—
aqueous lithium-air batteries
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