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This work describes the electrochemical behavior of several modifications of "pompon' graphene as a LIB anode.
Relationships between the specific surface, porosity, degree of disorder and electrochemical parameters of graphene
anodes are considered. Compared with graphite, the traditional anode material in LIBs, graphene has a higher
theoretical capacity of 740 mAh/g, since Li ions can be adsorbed on both sides of the graphene sheet, forming the C;Li
intercalates. The specific capacity of the "pompon" graphene obtained in our studies exceeds 600 mAh/g ati= 25 mA/g,
which allows us to propose this material as an alternative to traditional graphite anodes.

o] G hee=532 nNm
#30 p1
—— #80 p2
—— 880 p3
~ 0.8 -
=
3 F o)
& (%)
: & .
Z 0.8 - 2D —
Z P
s n =
=
: 2
E E
o

o
-~

0.2 4

0.0 - s \‘

1000 1250 1500 1750 20'001 2250 2500 2750 204 293 292 21 290 289 288 287 286 285 224 233
Raman shift (cm™)
BE (V)

Figure 1. (a) TEM images, (b) Raman spectra (G, D and 2D bands) and (c) XPS spectra of pompom graphene.

The use of the method of detonation of
hydrocarbon precursors makes it possible to
obtain graphene materials in the form of
pompons. Changing the synthesis parameters

o T pressure, temperature, etc.) makes it
pompons into individual sheets and/or groups of sheets. (p , pets i )
possible to control the size and structure of

Processing the results of Raman spectroscopy shows the | : N 0
the synthesized graphene "pompons".

presence of 2 - 8 layers. The content of oxygen groups in
graphene materials does not exceed 1.5%. \/

Thermomechanical activation allows separating graphene

\/ Changes in the Physicochemical Parameters of

Influence of thermomechanical activation time on structural, physicochemical and Graphene Materials under Changing Detonation

electrochemical properties on graphene materials used as an anode in LIB. Synthesis Conditions

Samples | Specific | Pore volume, |Pore In/I¢ | Specific capacity, Coulombic Samples | Specific |Pore Pore In/Ic
su;;face, c1113/g size, nm mAbh/g (i = 37 mA/g) |efliciency surface, |volume, size,
m-/g (first cycle), % m?/g cm¥g o
+ 28.2 0.16 1137 - 127 43.5
5 3145  ]0.589 3.747 0.75 252 36.8 1 68.6 : 9.997  10.57
6 474.0 0.702 2.96 1.34 489 (596 *) 3235 2 34.9 0.621 35.52 0.51
(*) — current density i = 25 mA/g 3 223 0.547 49.01 0.27
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| 160 effects the specific capacitance of graphene used as an
100 - | X anode for LIB. The best results for the specific capacity of
| @ 150 the graphene material were obtained for sample 6 and
0 BN 02000 amounted to 596 mAh/g at a current density of 25 mA/g. An
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Number of cycle density of 100 mA/g, the specific capacity of the graphene
Figure 2. Change in specific capacitance and Coulomb efficiency during material exceeds the theoretical capacity (372 mAh/g) of
cycling of graphene (sample 6). Electrolyte: 1M LiPF, - EC:DEC; t = 25 °C. graphite widely used in LIB.

i=25-400 mA/g (1-30 cycles); i =50 mA/g (31-35 and 136 - 145 cycles);
i=200 mA/g (36 - 135 cycles).




