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Development of Sodium Ion Batteries as Post Lithium Ion Batteries
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Abstract

Sodium ion batteries are attractive alternatives to lithium ion batteries because of the lower cost and abundance of sodium. For
anode materials in sodium ion batteries, non-graphitized carbon has been well studied, but the mechanism of inserting sodium ions
into carbon has not been clarified. Therefore, we focused on the pore structure of carbon materials and investigated the relationship
between the carbon structures and electrochemical properties to clarify the optimum pore structure of carbon anode materials for
high-energy sodium ion batteries.

In our research, we found a linear relationship between the reversible capacity and the closed pore volume of carbon materials. In
addition, we synthesized a new carbon material with a large closed pore volume using the carbon sources including a pore-forming

agent, and its discharge capacity reached 438 mAh/g.
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Table 1 Comparison of lithium and sodium as charge carriers for batteries
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Fig. 1 Proposed model of Na insertion into the hard carbon materials;
(a) pristine, and electrochemically reduced to (b) 0.2 V and
(¢) 0 Vin Na cells
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Fig. 3 Correlation between pore volume of carbon materials and

discharge capacity at 0.2-0 V vs. Na metal
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Fig. 4 TEM image of the carbon precursers including
a pore-forming agent (a) and the synthesized carbon after

calcinating (b)
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Fig. 5 Initial discharge curves of synthesized carbon materials
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