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M echanism for effects of structure and propertiesof carbon on its
electrochemical characteristics as anode of lithium ion battery
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Abstract: Based on calculation of fraction of carbon atoms at surface and edge sites, the mechanism for effects of
fraction of carbon atoms at surface and edge sites on the electrochemical characteristics of carbon materials was
developed. The effects of structure and physical properties on electrochemical characteristics of carbon anode were
educed. The mechanism is proved to be reasonable by investigation on electrochemical characteristics of artificial
graphite, meso-carbon microbeads and disordered carbon with different structures, appearances, particle sizes and
specific surface areas. The mechanism was also successfully applied to study effects of mild oxidation and coating
disordered carbon on the performance of artificial graphite. The result show that the fraction of carbon atoms at surface
and edge sites plays an important role in the formation of solid-electrolyte interface (SEI) and determines its
performances such as uniformity and stability, then causes significant influences on the irreversible capacity and cycling
capability of the carbon anode.
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Tablel Properties of MCMB with different particle sizes

e VAR AR/ um e L H A/ (m g™ A S B/ (mAh g ) AN R/ (mAhg ")
D1 14.20 1.72 311.5 44.2

D2 19.09 0.94 317.3 32.5

D3 33.10 0.60 317.6 29.0

D4 43.52 0.55 319.2 25.7
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Table2 Properties of MCMB graphitized at different temperatures

. s _ CIpUE S v AN
vH B/ u} 2,571

ik FE W/ C dygo/nm L/nm LR TR (m* g™ (mA~h-g71) (mA~h-g71)

MCMB23 2300 0.3380 20.4 0.65 256.3 63.9

MCMB30 3000 0.336 2 31.2 0.60 317.6 29.0
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Table3 Properties of sugar carbon pyrolyzed at different temperatures
RAE /I C dooy/nm L/nm Eb T A /(m?g ™) (?nlAE ?ﬁ ; TITAI%I?%/
C600 600 0.3826 0.695 235.1 616.4 435.6
C900 900 0.370 8 0.903 124.3 4743 2124
C1100 1100 0.370 1 0.945 23.6 410.6 104.6
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Table4 Properties of artificial graphite (AG) and MCMB
- i 4&5-2/ VBRI t[:%i;ﬁﬁﬁ/ ﬂJ‘iﬁ?ﬁF%/ A ﬂJ‘i&ﬁ_%?:ii/ 20 Z\ﬂﬁ ZE {Fas
% pum (m~g ) (mA-h-g) (mA-h-g™) IR/ %
AGl1 88.7 18.98 9.82 255 102
MCMBI 89.0 18.18 1.43 316 28 91.11
AG2 88.0 26.11 2.74 262 85 64.89
MCMB2 90.7 32.52 0.60 318 29 92.19
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Table5 Properties of artificial graphite (AG) mild oxidized at different temperatures

Wb WM Bek/um t%ﬁ?f:/ fnffﬁ; Tfﬁf% e
AG-S0 Untreated 0 2.74 262.4 85.1 64.89
AG500 500 1.95 3.27 285.0 83.7
AG550 550 8.66 3.00 298.7 67.8
AG600 600 23.84 2.23 304.5 66.4 92.43
AG650 650 39.26 2.07 296.6 75.1
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Table6 Properties of artificial graphite (AG) and composite carbon
W oR tti%ﬁjﬂ/ ﬁiﬁﬁ%/ Xﬂiﬁﬁ;ﬁ/ 20 /ﬁ\ﬂﬁj}ﬁ 7 i
(mg ) (mAh-g") (mAhg”) (%
AG-S0 2.74 262.4 85.1 64.89
SG/Sugar carbon 9.12 305.2 50.9 94.71
AG/Resin carbon 16.25 309.2 48.0 94.41
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