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Fig. S1. FTIR spectra of Cel-Ox.

Fig. S2. High resolution C 1s and O 1s spectra of Cel-O200, Cel-O250, and Cel-O320.



Table S1. The content of the C 1s and O 1s peaks in Cel-Ox.

B.E. (eV) C1 (284.80) C2 (286.49) C3 (284.75) O1 (531.98) O2 (533.51)

Assignment C–C C–O C=O C=O C–O

Cel-O200 78.41 12.41 9.81 49.22 50.78

Cel-O250 71.55 14.53 13.92 56.11 43.89

Cel-O300 77.13 13.49 9.83 57.13 42.87

Cel-O320 69.45 11.75 18.80 51.13 48.87

Cel-Ar300 79.07 14.43 6.50 46.10 53.90

Fig. S3. SEM images of (a, d) Cel-O200-1500, (b, e) Cel-O250-1500, (c, f) Cel-O320-1500.

Fig. S4. Raman spectra of Cel-O200-1500, Cel-O250-1500, Cel-O320-1500.



Fig. S5. Calculation of R values of Cel-1500, Cel-Ox-1500, and Cel-Ar300-1500.

Fig. S6. The variation pattern of R values.



Fig. S7. HRTEM images of Cel-1500 and Cel-O300-1500.

Fig. S8. GCD profiles of Cel-1500, Cel-Ox-1500 and Cel-Ar300-1500 during the initial three cycles.



Fig. S9. GCD profiles of Cel-1500, Cel-Ox-1500 and Cel-Ar300-1500 at different current density 
in SIBs.

Fig. S10. long-term cycling performance and coulombic efficiency at 100 mA g-1 of Cel-O300-1500 
and Cel-1500.



Table S2. The electrochemical performance and plateau capacity ratio of cellulose-derived hard 
carbon samples measured at 20 mA g-1.

Samples
Reversible Capacity 

(mAh g-1)
ICE 
(%)

Plateau Capacity 
(mAh g-1)

The proportion of 
the Plateau capacity

Cel-1500 342.5 76.6 235.2 0.687

Cel-O200-1500 344.4 71.9 238.8 0.693

Cel-O250-1500 365.6 77.9 262.8 0.719

Cel-O300-1500 426.8 74.8 307.5 0.721

Cel-O320-1500 380.2 72.4 275.5 0.725

Cel-Ar300-1500 361.0 75.6 246.1 0.682

Table S3. Kinetic fitting parameters and calculated D according to EIS test.

Samples Re (Ω) Rf (Ω) Rct (Ω) σ (Ω s-1/2) D (cm2 s-1)

Cel-1500 4.886 5.824 76.81 933.33 3.18478E-12

Cel-Ar300-1500 6.102 4.831 33.44 782.91 4.52612E-12

Cel-O300-1500 4.836 2.143 41.07 1135.99 2.14982E-12

Table S4. Summary of reported pre-oxidation-related and cellulose-derived hard carbon anodes for 
SIBs.

Samples
Pyrolysis 

temperature
(℃)

SBET

(m2 g-1)
d (002)
(nm)

Reversible 
capacity (mAh g-1)

ICE (%) Ref.

Phenolic Resin 
(PFHC-20)

1100 35.3 0.389
334.3

(20 mA g-1)
84.7 1

Bituminous coal 
(RC-GO-1200)

1200 8.4 0.380
274.2

(30 mA g-1)
74.8 2



Esterified starch
(H300-1100)

1100 2.9 0.387
369.8

(20 mA g-1)
82.5 3

D-glucose 
powder

(G-220-1300)
1300 6.0 0.364

308.0
(25 mA g-1)

84.0 4

Asphalt
(HC-325-9)

1100 367.9 0.389
286.9

(10 mA g-1)
83.6 5

Cotton 1300 38.0 0.410
260.0

 (20 mA g-1)
72.0 6

Cellulose 
nanofibers

1000 377.0 —
255.0

(40 mA g-1)
58.8 7

Microcrystalline 
cellulose

1600 <10 0.376
310.0

(37.2 mA g-1)
84.0 8

Filter paper 
(DPC-A)

800 761.0 —
289.0

(20 mA g-1)
81.0 9

Nanocellulose 
(Spinifex 
derived)

1000 154.0 0.390
386.0 

(20 mA g-1)
50.0 10

Cellulose 
nanocrystals 

(CNCs)
1000 145.6 0.390

340.0
(100 mA g-1)

— 11

Microcrystalline 
cellulose

1400 5.0 0.373
310.0

(37.2 mA g-1)
82.7 12

Cellulose powder 
derived from 
cotton linter

1300 506.0 0.389
351.0 

(25 mA g-1)
68.0 13

Filter Paper 
(MV-HC)

1100 379.0 —
308.0 

(20 mA g-1)
68.0 14

Microcrystalline 
cellulose

(BHC-CO2)
1000 96.0 0.350

293.5
(50 mA g-1)

39.5 15

Nanocellulose 
powder

1200 — —
250.0

(100 mA g-1)
— 16

Microcrystalline 
cellulose

(HC-88.5)
1300 281.8 0.404

322.0
(50 mA g-1)

— 17

Microcrystalline 
cellulose

(MCC-1400)
1400 5.8 0.388

343.3
(20 mA·g-1)

87.3 18

Cellulose fiber 
(HC-Cell)

1300 5.1 0.381
332.0

(0.2 C)
83.0 19

cellulose and 
lignin mixed at 
amass ratio of 

1400 53.0 0.384
259.0

(100 mA g-1)
— 20



1:1 (CL-HC)

bacterial 
cellulose

(T-SBC-1300)
1300 51.2 0.390

239.0
(30 mA g-1)

56.9 21

α-cellulose
(Cel-O300-1500)

1500 8.7 0.383
426.8

(20 mA g-1)
74.8

This 
work
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