3P063

ZRISITFA MRDOTLAN A A O OBRENRELERETE L DHEE
Btk : BMEABBUANE
TR T35, *RIRARRE T
OF AT, Wit IH 8%, Hik

Density functional theory calculation of relationship between solvated
structures of alkali cations inside double-layer graphite and their electric
capacity

oMarie Ishikura®, Takashi Yumura®, Koki Urita?, Takashi Wakasugi*
! Department of Science and Technology, Kyoto Institute of Technology, Japan
2 Department of Engineering, Nagasaki University, Japan

[Abstract] Density functional theory (DFT) calculations were employed to understand the
solvated structures of lithium cations inside double-layer graphite. Propylene carbonate (PC)
used for electrochemical double-layer supercapacitors (EDLC) was considered as a solvent.
DFT calculations found that the stable solvated structures depend on the interlayer spacing of
double-layer graphite and the number of PC molecules. In fact, alkali cations inside
double-layer graphite of 6 A are solvated by 1 PC molecules, and the distance between cation
and a graphene (d) was 1.96 A. On the other hand, in the case of the interlayer spacing of 8 A,
solvated states containing up to 3 PC molecules stably existed, and its d was 2.54 A. Since the
distance between cation and graphene is inversely proportional to the electric capacity, narrow
space is important for maximizing the electric capacity due to the formation of desolvated Li
cations.
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Figure 1 (a) Estnilize Values of PC,—Li*@2G(L) as a function of interlayer spacing (L).
(b) stable structures of PCi—Li* @2G(L). (i) L = 6A, (ii) L = 8A.

Table1  Capacitance of PC—Li*@2G(L) relative to that in PC.—Li* on 1G.

L (A) d (A Capacitance

5 2.44 1.42

PCi—Li*@2G(L) 6 1.96 1.77
7 1.95 1.77

8 1.94 1.78

5 2.49 1.39

PCoLi*@2G(L) 6 2.31 1.50
7 2.29 151

8 2.03 1.70

PCs-Li*@2G(L) 6 2.36 1.47
7 2.37 1.46

8 2.54 1.36

PC+Li"@G 3.46 1.00
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