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Fig. S1 Photographs of (a) the black liquid powder, (b) the black liquid aqueous 

solution, pH test paper without (c) and with (d) the addition of black liquid.

Fig. S2 TEM image of the BL-PC-1.



Fig. S3 (a) N2 adsorption–desorption isotherms and (b) DFT pore size distribution 

curves of the typical samples.

Fig. S4 CV curves of BL-PC-1 for the first two cycles for at a scan rate of 0.1mV s-1.



Fig. S5 Galvanostatic charge–discharge curves for the first discharge/charge profile of 

BL-PC-1, BL-PC-2 and BL-PC-3 at a current density of 100 mA g−1.

Fig. S6 The initial Coulombic efficiency for the BL-PCs.

Fig. S7 Electrochemical impedance spectra of the BL-PC-1.



Table S1 Summary of BET specific surface area and total pore volume of the samples.

Samples SBET (m2 g-1) Vt (cm3 g-1)

BL-PC-1 683 0.27

BL-PC-2 829 0.33

BL-PC-3 1146 0.72



Table S2 Electrochemical performance comparison of various anodes materials for 

sodium-ion batteries

Samples
Capacity (mAh g-1) 

at high current 
density

Range of current 
density (mA g-1)

Capacity 
retention (%) 

Refer.
number

BL-PC-1 83 (1000 mA g-1) 100-1000 60 This work

Hard carbon 50 (1000 mA g-1) 50-1000 22 [1]

Porous hard carbons 75 (500 mA g-1) 40-500 28 [2]

Sugar-derived carbons 62 (1000 mA g-1) 100-1000 28 [3]

Reed straw derived hard 
carbon 46 (1000 mA g-1) 100-1000 22 [4]

Water caltrop shell-
derived hard carbons 51 (1000 mA g-1) 100-1000 18 [5]

Hierarchically porous 
carbon monoliths 63 (1000 mA g-1) 100-1000 58 [6]

Mesocarbon microbeads 30 (800 mA g-1) 100-800 13 [7]

Hierarchical porous 
carbons 105 (1000 mA g-1) 100-1000 60 [8]

Reduced graphene 
oxide 96 (1000 mA g-1) 80-1000 54 [9]

Hollow carbon sphere 120 (1000 mA g-1) 200-1000 54 [10]

Hollow carbon 
nanowires 149 (500 mA g-1) 50-500 59 [11]

Carbon nanoparticle 78 (1000 mA g-1) 100-1000 28 [12]

Surface-carboxylated 
carbon nanoparticles 82 (1000 mA g-1) 100-1000 30 [12]

Carbon nanotubes 36 (1000 mA g-1) 100-1000 52 [13]

Carbon nanosheets 80 (1000 mA g-1) 100-1000 23 [14]

Microporous
spherical carbon 67 (1000 mA g-1) 100-1000 51 [15]

Carbon nanofibers 75 (1000 mA g-1) 100-1000 34 [16]

Crumpled graphene 
paper 100 (1000 mA g-1) 100-1000 59 [17]

Hard carbon 
nanoparticles 72 (1250 mA g-1) 125-1250 31 [18]



Lignin-derived carbon 75 (1000 mA g-1) 100-1000 50 [3]

Oak sawdust-derived 3.5 (1000 mA g-1) 100-1000 1.9 [3]

Densified graphene 91 (1000 mA g-1) 100-1000 72 [19]

Hard carbon derived
from cucumber stem 73 (1000 mA g-1) 100-1000 31 [20]

Hard carbon 52 (1000 mA g-1) 100-1000 32 [21]

Kraft lignin/ cellulose 
acetate derived carbon 

powder
50 (500 mA g-1) 50-500 29 [22]

Kraft
lignin derived carbon 

powder
42 (500 mA g-1) 50-500 23 [22]

Cellulose acetate 
nanofibers 19 (500 mA g-1) 50-500 32 [22]

Hard carbon 
microspherules 78 (600 mA g-1) 60-600 30 [23]

Metal organic 
framework-derived 

carbons
85 (200 mA g-1) 50-200 53 [24]

Mesoporous disordered 
carbon 115 (1000 mA g-1) 100-1000 40 [25]

Mesoporous soft carbon 105 (1000 mA g-1) 100-1000 47 [26]

Porous Carbon/Sn 
composite 80 (1000 mA g-1) 100-1000 32 [27]

Sn/micron-sized 
disordered carbon 90 (610 mA g-1) 12-610 50 [28]

Sn thin film on 
conductive wood fiber 50 (170 mA g-1) 84-170 38 [29]

Trisodium 1,2,4-
benzenetricarboxylate 53 (400 mA g-1) 50-400 28 [30]

paracyclophane-
1,9,17,25-tetraene 70 (1000 mA g-1) 100-1000 47 [31]

Sodium Naphthalene 
Dicarboxylate 85 (500 mA g-1) 31-500 40 [32]
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