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Fig. S1 (a-d) The CV curves of the first four electrodes of DSHC500, DSHC900,

DSHC1100 and DSHC1300 at a scanning rate of 0.1 mV s! .
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Fig. S2 (a) The 1st, 2nd, 50th and 100th charge-discharge curves of DSHC700 at 25
mA g!; (b-f) The 1st, 2nd, 50th, 100th, 500th and 1000th charge-discharge curves of
DSHC500, DSHC700, DSHC900, DSHC1100 and DSHC1300 of different temperature
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Fig. S3. The EIS spectra of DSHC-x after cycling.
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Fig. S4. GITT curves of DSHC-x.
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Table S1. dooo, In/Ig, L, of DSHC-x series.

DSHC500  DSHC700  DSHC900 DSHCI1100 DSHCI1300

dgo2(nm) 0.378 0.382 0.391 0.367 0.362
In/lg 1.03 1.013 1.003 1.11 1.08
L,(nm) 19.697 18.978 19.167 17.319 17.801




Table S2. Comparsion of the electrochemical performance of DSHC700 in this work

and the previously reported hard carbon materials based anode materials

Samples Initial Reversible Current Cycle Ref.
coulumbic  capacity Density number

efficiency (mAhg") (mAgh)

(ICE)

DSHC700 18.5% 280.2 25 100 This

work
CDHC-1300 80% 250.3 25 100 43
LPC-800 \ 271.5 25 100 44
PSDHC-600 \ 256.5 25 100 45
RPHC-1200 64% 2243 25 100 46
CpP 59.8% 221.5 100 200 47
KHC-1300 64% 205 200 300 48
SC-800 78.2% 230 50 50 49
RRP-800-N 99.91% 223.7 31 100 50
HC-SC 92.3% 261 50 100 51
SAL 58.9% 2453 50 100 52
SCL 88.1% 207.2 50 100 52
ECL 69.7% 227.1 50 100 52

CSHP2 44.1% 215 100 100 53
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Table S3. Impedance fitting values of DSHC-x electrodes before and after cycling.

Before cycling After cycling
Rs (QY) Ret (Q2) Rs (Q) Ret (Q2)
DSHC500 2.19 647.2 1.33 266.3
DSHC700 2.55 436.8 0.92 93.2
DSHC900 2.16 230.6 1.01 200.2
DSHC1100 1.55 3354 1.34 318.8

DSHC1300 4.54 316.3 1.38 277.2




Text S1

(1) Calculation formula for dog,

d002=0.5\/sin6

Where A is the K, wavelength of Cu (A =0.15416 nm), 0 is the diffraction angle.

Text S2

(2) Calculation formula for L,

~1
L.{nm) = (14 w ]ﬂ--lll) % 14 (%)
G

Where A = 532 nm is the laser wavelength in nanometers.
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Text S3

(3) Relationship between peak current i and scan rate v
I=a*b 3)
log i=log a + b*log v (4)
Where a and b are adjustable empirical constants, the value of b can be obtained from
the slope of log(7) and log(v). Generally speaking, a and b value close to 0.5 indicates
that the diffusion process mainly controls the electrochemical reaction, while a and b

value close to 1 represents an ideal capacitive process.

Text S4

(4) Contribution equation of pseudo-capacitance behavior to sodium cell
i (V)=ky+ k> (5)
i(MNNWO3=kpO5 + k;y (6)
Where i is the current, v is the sweep speed, k; and k, are constants under a certain
voltage, kjv and k,v'? represent the current contributed by diffusion behavior and
pseudocapacitance behavior respectively. At a specific sweep speed, the corresponding
values ofk; and k, at a certain voltage can be obtained by fitting the linear relationship
in formula (4), so as to calculate the current value contributed by the diffusion behavior

and pseudocapacitance behavior.

Text S5

(5) According to Fick's second law, Dy," can be calculated using the following

, A MgV, (AES),
Nat | MgS | \AE,

simplified equation.

()



where mg represents the weight of the active material on the electrode, V;, represents
the molar volume of carbon, Mg represents the molecular mass of carbon, S represents
the area of the HCRH-1200 electrode, T represents the pulse time, and AE; represents
the voltage difference when the voltage reaches a steady state during a single GITT

Process.






