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Experimental

The corresponding characteristic parameters of
samples were collected and calculated from the
TG-DSC, FTIR, Raman, porosity parameters,
XRD and GCD analysis as follow:

In the TG-DSC analysis, 7, (decomposition
temperature) and W (coking values at 1000 °C)
were collected from the TG curves of samples in
the nitrogen atmosphere. 7; (initial decomposition
temperature), Ty (final  decomposition

temperature), AT (difference between T;and 7)),

/\H (enthalpy change) and A\ H//\T (enthalpy

difference per temperature) were collected and
calculated from the DSC curves of samples in the
air atmosphere.

In the FTIR analysis, the orthosubstitution
index (los), C—H substitution index (/cus) and the
alkyl index (I4) were calculated according to the
relevant literature. Jlos is the proportion of
aromatic rings with ortho substituents (i.e., four
neighboring hydrogen atoms) compared with the
proportion with all aromatic rings at least one
hydrogen atom and represents the condensation
degree. Ichs gives the proportion of aromatic
carbon atoms attached to —CH3 or —CH:> groups.
14 represented the fraction of allgpl groups that
were linked to nonaromatic Sgarbon atoms
(instead of aromatic carbon #Qms).
calculation formula were ghown

— Abs7so ( 1 )
Abs7s0+Absg14+AbSg40+AbSggo
— Abszg20 )
Absgps0+AbS2920
— Abszgs0 3)
Abs3zps0+Abs

In the Raman analysis, D peak near 1300 cm!,
corresponding to graphite structure with defects
or disorder; G peak mnear 1580 cm’!
corresponding to good graphite structure. I
addition, the ungraphitized samples hafe
broadened A peak between 1500 and 1550
which is related to the amorpho
structure, while the graphitized sa
peak near 1620 cm™', which is
from a small amount of
structure that has not
ordered graphite after
weakens or even di

mett—Teller (BET) equation. The
tributions were acquired by applying
ethod. The #-plot method was applied
evaluate the micropore volume (Vuic). The
1 pore volume (Vi:) was evaluated at a
relative pressure of 0.99, and the mesopore
volume (Vies) was calculated by subtracting Viyic
from V.

In the XRD analysis, A (incident X-ray
wavelength), (Bragg diffraction Angle), doo>
(the layer spacing), (half the width of the
diffraction peak), L. (the stacking thickness of
carbon microcrystals), L, (the crystal plane size

p
the

graphitization. The p and G peaks of carbon microcrystals), N (number of carbon
(Ip/lG) s layer stacking in graphite microcrystalline),
graphitizati 0.3440  (layer  spacing of  completely

peak rati eaks (I4/1g) or the peak ungraphitized carbon crystals), 0.3354 (layer
ratio caks (Ip/lg) reflects the spacing of ideal graphite crystal) and G (degree
disor on materials. of graphitization) were collected and calculated

In the parameters analysis, the BET
e area (Sper) and average pore
diameter (D) were calculated by using the

from the XRD spectras of samples. The specific
calculation formula were shown in equation (4-8).
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_ 0.3440— o2
0.3440—-0.3354

In the GCD analysis, / (discharging current),

/\t (discharging time), m (the mass of the active

substance) and AV (discharging voltage) were

Normalized intensity

Fig. S1 TG-MS curves
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collected and calculated from the GCD curves of
samples. The calculation formula used in the

three-electrode system for mass specific
capacitance was shown in equation (9).
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Fig. S3 The fitted EIS curves of (a) A-MP, (b) A-MS-W and (c) A-MS-T.
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Fig. S5 The fitted EIS curves of (a) G-MP, (b) G-MS-W and (c) G-MS-T.
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Table S1 Rate capacity of G-MP, G-MS-W and G-MS-T.

Specific capacity
Samples 0.05 0.1 o.s(mAh g-11) 2 0.05
Ag! Ag! Ag! Ag! Ag! A gl
G-MP 411.1 276.7 91.5 34.6 20.1 250.7
G-MS-W 403.8 298.0 155.1 92.7 52.5 297.1
G-MS-T 462.8 339.7 194.3 90.2 53.0 344.6




