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Fig. S1 SEM images of (a) HC-1000, (b) HC-1200, (c) HC-1400, and (d) HC-1600,
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Fig. S2 peak fitting of the (002) peaks (a) HC-1000, (b) HC-1200, (¢c) HC-1400, (d)

HC-1600, and () HC-2000.



(a) - (b) (©) I .
Original eurve HC-1000 Original curve HC-1200 gi:ﬁ:-:lsr:w HC-1400
- Fiting curve Fiting curve I 0=C
L lo=c o= - oc
= 0-C - 0-C 3 o
s | ! O-H ; o g -
= et / z
£ £ / ] /
] Wm"'f/ = \ B
Lo \-\_V“ | mnnnr™
540 538 536 534 532 530 528 540 538 536 534 532 530 528 540 538 536 534 532 530 528
Binding Energy (eV) Binding Energy (eV) Binding Energy (eV)
(d) — . (e)
Original curve HC-1600 Original curve HC-2000

-+~ Fiting curve ----- Fiting curve
0=C 0=C
=oc / i —1o-C
0-H } [ 0-H
/
e \—\% fiocyigeon /‘W/ \\'\Nw

540 538 536 534 532 530 528 540 538 536 534 532 530 528
Binding Energy (eV) Binding Energy (eV)

Intensity (a.u.)
Intensity (a.u.)

Fig. S3 XPS spectra of the Ols: (a) HC-1000, (b) HC-1200, (c) HC-1400, (d) HC-1600,

and (e) HC-2000, respectively.
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Fig. S4 (a) Nitrogen adsorption-desorption isotherms and (b) BJH pore size distribution
of HC-X samples.

Table S1 Physical parameters obtained by N> adsorption-desorption and XPS.

N2 adsorption-desorption XPS

Samples  BET surface  Total pore volume Micropore Pore diameter
C at% O at%
area (m? g’ (cm? g volume (cm? g1) (nm)

HC-1000 93.25 0.090 0.020 5.15 93.08 6.92



HC-1200 54.04 0.037 0.018 4.46 94.46 5.54

HC-1400 17.34 0.019 0.018 5.74 94.81 5.19
HC-1600 11.99 0.013 0.005 12.81 94.99 5.01
HC-2000 8.58 0.013 0.002 11.22 97.67 2.33

Table S2 Electrochemical properties of the first and second cycle of HC-X samples.

Proportion of

ICE 1t DC? 1t CCP 2" slope capacity 2™ plateau capacity
Samples plateau capacity

(%) (mAhg') (mAhg?) (mAhg?) (mAhg?)

(%)

HC-1000 74.38 320.7 238.5 121.3 122.7 50.28
HC-1200 79.62 308.6 245.7 97.2 156.1 61.63
HC-1400 86.43 338.7 292.7 83.0 214.2 72.07
HC-1600 77.01 340.5 262.2 50.3 209.7 80.65
HC-2000 81.35 256.9 209.0 19.42 199.0 91.11

@ discharge capacity; ° charge capacity.
Table S3 Performance comparison of HC-1400 versus other biomass derived hard

carbons of SIBs reported in literature.

Biomass precursor ICE (%)? ICC (mAh ghP CD (mAg'*  CT(°C)¢ Raferences
golden berry leaves 86.4% 292.7 20 1400 This work
pine pollen 59.8% 221.5 100 900 [1]
cherry petals 67.3% 310.2 20 1000 [2]

Kelp 59.5% 273 25 1300 [3]

Algal Blooms 52.1% 231.1 20 1000 [4]
coconut endocarp 65.2% 246.7 50 1100 [5]
corncob 30.9% 152 100 700 [6]
garlic peel 41% 258 100 850 [7]

dandelion 51.8% 136.32 50 1400 [8]




@ Initial Coulomb efficiency; ° Initial charge capacity (mA h g!); © Current density; ¢
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Fig. S5 Galvanostatic discharge/charge curves of HC-1400 paired with the

NazV2(POs)3 cathode in coin type full cells at 0.1 C.

Table S4 Performance comparison of hard carbon in this work versus other anodes of

SIBs reported in literature.

Materials Potential ICE Capacity Current Ref
Density
V) (%) (mAhg™)
(mA g™
HC-1400 0.01-2.0 86.4 292.7 20 This work
Porous Sn 0.01-1.0 60 519 424 9]
Sb@C 0.001-2.0 69 371 500 [10]
P@TisC2 0.005-3.0 80 230 100 [11]
Red P 0.01-2.0 79.6 737 100 [12]
Na.TizO7 0.1-2.5 36 221 354 [13]
TiO/MoS2-NFs 0.01-3.0 84.6 676 100 [14]
SnS» 0.01-3.0 55 680 200 [15]




Bi/Sb 0.01-2.0 69 550 200 [16]

GeP/rGO 0.01-2.5 57 620 100 [17]
MoS2/Graphene 0.01-2.8 52 432 100 [18]
Nb205@S-rGO 0.01-3.0 35 325 100 [19]
Ti3C2Tx 0.01-3.0 53.8 295 500 [20]
MoS2/TizCaTx 0.01-3.0 69 250.9 100 [21]
Graphite 0.01-2.5 55 127 100 [22]
Soft carbon 0.01-3.0 40 200 50 [23]
graphene 0.01-2.8 62 255 100 [24]
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Fig. S6 Galvanostatic intermittent titration curve vs. time of HC-1400 electrode.
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