







(Marsh and Griffiths, 1982)
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Sample ID Sample
Heat treatment

temperature [ºC]
Particle size [μm]

NG(50) Natural Graphite n/a 50
NG(160) Natural Graphite n/a 160
SG(70) Synthetic Graphite n/a 70

SG(170) Synthetic Graphite n/a 170

GC24 Gilsonite Coke 2400 500

GC28 Gilsonite Coke 2800 600



Nedge

0.62~0.74

0.15~0.20

0.40~0.46

0.22~0.26

1.12~1.15

0.89~0.91



* T. Ishii et al., Carbon, 80, 135 (2014)
[1] Meyer R. T. et al., Carbon, 11, 258 (1973)
[2] Spahr M. E. et al., J. Power Sources, 153, 300 (2006)
[2] Dandekar A. et al., Carbon, 36, 1821 (1998)
[3] Balwant R. P. and Bansal R. C., Carbon, 1, 451(1964)

Cases of other carbon materials reported in previous studies

Nedge

0.62~0.74

0.15~0.20

0.40~0.46

0.22~0.26

1.12~1.15

0.89~0.91



In the equations, Nedge, a0, free sites, H, C, ether, carbonyl, anhydride and lactone
correspond to the total number of edge sites, the lattice parameter of a-axis (0.2461
nm), the numbers of free sites, hydrogen atoms, carbon atoms, ether, carbonyl, acid
anhydride and lactone groups per unit weight of each carbon sample, respectively



Nedge L

0.62~0.74

0.15~0.20

0.40~0.46

0.22~0.26

1.12~1.15

0.89~0.91

The amounts of total edge sites and the average sizes of graphene sheets (L)
calculated based on the coronene-base-model
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