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Fig. S1 Cyclic voltammetry (CV) plot of Na/HATAQ with a scan rate of 0.4 mV s‒1. 

 

 

 

Fig. S2 Discharge/charge profiles of Na/HATAQ cells at different current densities ranging 

from 10 to 60 A g‒1. 

 

 

 

Fig. S3 Long-term cycling performance of HATAQ at 60 A g−1 for 10000 cycles together with 

Coulombic efficiency. 
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Fig. S4 Electrochemical properties of the conductive carbon (electrode ratio: Ketjen black : 

PVDF = 9:1, with mass loading of Ketjen black ~1.5 mg cm‒2) at 0.5, 10 and 60 A g‒1 with 0.9 

M NaPF6 in diethylene glycol dimethyl ether (DEGDME) as electrolyte and Na metal as anode. 

The delivered capacity of Ketjen black at this electrode ratio is estimated to be ~56 mAh g‒1 at 

0.5 A g‒1 (between 0.9‒3.7 V). At high rates, the capacity contribution from Ketjen black is 

considered to be almost negligible within this voltage window. 
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Fig. S5 (a) Discharge/charge profiles and (b) capacity retention plots of HATAQ electrodes 

with different amounts of active material at 500 mA g‒1 (PVDF was kept constant at 10 wt%). 

(c) and (d) Retention plots of various electrode ratios at 1000 and 2000 mA g‒1, respectively. 

 

 

 

Fig. S6 Capacity retention plots of HATAQ (active material : Ketjen black : PVDF = 6:3:1) at 

rates of 500 to 5000 mA g‒1. 
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Fig. S7 Deconvolution of the high-resolution X-ray photoelectron spectroscopy (XPS) spectra 

of HATAQ electrodes cycled at 200 mA g‒1: (Left) C 1s; (Right) O 1s. 
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Fig. S8 Discharge profile corresponding to HATAQ sodiation steps obtained from density 

functional theory (DFT) calculations. Empty red circles denote the calculated reduction 

potentials, while the red dashed line connects the average redox values for the three-electron 

transfer step and serves as a guide to the eye to formally divide the HATAQ sodiation into four 

distinct processes (four sequential additions of three Na). 

 

 

 

Fig. S9 Top and side views of the DFT optimized global minimum structures for the HATAQ-

nNa (n = 1-12) complexes at the B3LYP/6-31+G(d,p)//IEF level of theory. Colour scheme: C, 

grey; H, white; N, blue; O, red; Na, purple. 
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Table S1. Calculated binding energies (BEs) and redox potentials at the B3LYP/6-

31+G(d,p)//IEF level in DME solvent. BEs were calculated for the consecutive sodiation 

processes according to the following equation: BE = EHATAQ-nNa – (EHATAQ-(n-1)Na + ENa), where 

EHATAQ-nNa, EHATAQ-(n-1)Na, and ENa are the sum of electronic and zero-point energies (eV) of the 

final and initial sodiated states of the HATAQ molecule, and sodium atom, respectively; n is 

the number of Na/electrons transferred in the process. 

 
Sodiation 

steps 

HATAQ  

→ 

HATAQ1Na 

HATAQ1Na 

→ 

HATAQ2Na 

HATAQ2Na 

→ 

HATAQ3Na 

HATAQ3Na 

→ 

HATAQ4Na 

HATAQ4Na 

→ 

HATAQ5Na 

HATAQ5Na 

→ 

HATAQ6Na 

BE, eV -3.39 -3.19 -3.57 -1.93 -2.24 -1.79 

Potential, V 

(vs. Na/Na+) 

3.08 2.83 3.28 1.56 1.98 1.47 

 
Sodiation 

steps 

HATAQ6Na 

→ 

HATAQ7Na 

HATAQ7Na 

→ 

HATAQ8Na 

HATAQ8Na 

→ 

HATAQ9Na 

HATAQ9Na 

→ 

HATAQ10Na 

HATAQ10Na 

→ 

HATAQ11Na 

HATAQ11LNa 

→ 

HATAQ12Na 

BE, eV -1.62 -1.22 -1.07 -0.70 -0.69 -0.44 

Potential, V 

(vs. Na/Na+) 

1.28 0.87 0.75 0.33 0.38 0.22 

 

 

 

 

 

Fig. S10 Cycling performance of HATAQ electrodes at 1 A g‒1 in various 1 M Na organic 

electrolytes (EC: ethylene carbonate; DMC: dimethyl carbonate; DME: dimethoxyethane, also 

known as monoglyme or ethylene glycol dimethyl ether; PC: propylene carbonate; DEC: 

diethyl carbonate; DEGDME: diethylene glycol dimethyl ether or diglyme; TEGDME: 

tetraethylene glycol dimethyl ether or tetraglyme). 

 

 

 



S8 
 

Fig. S11 (a) and (b) Discharge/charge profiles of HATAQ for the first ten cycles at 500 mA g‒

1 in 1 M NaPF6 in EC/DEC and DEGDME electrolyte, respectively. (c) Capacity retention of 

the compound in the two electrolytes showing far superior performance in the ether-based 

system. 
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Fig. S12 Scanning electron microscopy (SEM) images of HATAQ electrodes at various 

conditions: (a) pristine electrode; (b) and (c) electrodes in 1 M NaPF6 in DEGDME after 1 and 

20 cycles, respectively; (d) electrode in 1 M NaPF6 in EC/DEC after 1 cycle; (e) and (f) 

electrodes in 1 M NaPF6 in EC/DEC after 20 cycles with two different magnifications. All the 

electrodes were cycled at the rate of 500 mA g‒1.  

 

 

 

Fig. S13 (a) CV curves of HATAQ electrode at different scan rates in 0.9 M NaPF6 in 

DEGDME. (b) Relationship between log(i, peak current) vs log(v, scan rate) of the CV peaks 

in (a). The analysis of charge storage process was performed with 𝑏 values calculated from 𝑖 =

𝑎𝑣𝑏. The measured current 𝑖 is fit to a power law with scan rate v. 𝑏 can be determined from 

the slope of the log 𝑖   vs. log 𝑣 . According to these results, the Faradaic charge storage 

associated with the peak maxima in CV of HATAQ has a significant capacitive contribution: 

𝑏  = 0.5 indicating traditional diffusion dominated charge storage, while 𝑏  = 1 indicating 

capacitor-like charge storage.1,2 

 



S10 
 

 

Fig. S14 Ex-situ powder X-ray diffraction (PXRD) patterns of HATAQ electrodes at the end 

of discharge (0.9 V) and end of charge (3.7 V) at the rate of 200 mA g‒1 in comparison with 

those of HATAQ powder and pristine HATAQ electrode. (a) and (b) show two different 2θ 

ranges. The peak at approximately 18º belongs to PTFE polymer binder. It is obvious that the 

peak at ~27º slightly shifts toward a lower 2θ when the HATAQ electrode is discharged and 

subsequently moves back to a higher angle during charge. This may be explained by an increase 

in the interlayer spacing of HATAQ structure due to the interactions with Na ions during 

discharge and a decrease of the interlayer distance due to Na-ion extraction during charge. 
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Fig. S15 Structure functions, S(Q)’s, for the pristine HATAQ (black) and fully discharged 

HATAQ (teal) samples. The pair distribution functions (PDFs) reported in the main text were 

obtained by the Fourier transform of the respective S(Q)s. 

 

 

 

Fig. S16 The relative X-ray weighting factors (𝑤𝛼𝛽(𝑄) =
(2−𝛿𝛼𝛽)𝑐𝛼𝑐𝛽𝑓𝛼(𝑄)𝑓𝛽(𝑄)

[∑ 𝑐𝛼𝑓𝛼(𝑄)𝛼 ]2 , where fα(Q), 

fβ(Q) are Q-dependent X-ray atomic form factors, 𝑐𝛼, 𝑐𝛽 are molar fractions of species α and β, 

respectively, and 𝛿𝛼𝛽 is one for α=β and zero for α ≠ β) calculated at Q = 0 for the atomic pair 

correlations in the Na-HATAQ system. As can be seen, most of the scattering comes from the 

pairs containing Na, C, O, and N and thus the X-ray scattering patterns in Fig. 5 (main text) are 

primarily dominated by Na-C, C-C, C-O, C-N, Na-Na, Na-O, and Na-N correlations. 
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Fig. S17 Partial radial distribution functions, g(r), (not X-ray weighted) for sodium-HATAQ 

pair correlations from a DFT optimized periodic structure of the fully sodiated HATAQ. 

 

 

 

Fig. S18 Structural changes of the fully sodiated HATAQ before (top) and after (bottom) 6 ps 

of ab initio molecular dynamics (MD) simulations at T = 450 K. 
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Activation energy calculation 

The temperature-dependent EIS measurements can be used to obtain the interfacial and charge-

transfer resistances, RSEI and Rct, respectively, by fitting the Nyquist plots. The activation 

energies can then be estimated by using the equation below:3-6 

1

𝑅(𝑐𝑡,𝑆𝐸𝐼)
=  𝐴0𝑒−𝐸𝑎/𝑅𝑇      (1) 

where 𝐴0  is a pre-exponential constant, R is the standard gas constant, and 𝐸𝑎 is the activation 

energy. From the slope of the Arrhenius behaviors between log(𝑅(𝑐𝑡,𝑆𝐸𝐼)
−1 ) and 1/T, the activation 

energy for charge transfer process (𝐸𝑎,𝑐𝑡) and the activation energy across SEI layer (𝐸𝑎,𝑆𝐸𝐼) 

may be calculated: 

𝐸𝑎 = ‒19.144 × slope (kJ mol‒1)   (2) 

 

 

Kinetic analysis (CV) 

The discharge/charge kinetics of HATAQ in Na cells as shown in Fig. 4d (main text) was 

investigated by analyzing the CV data at various scan rates. To quantitatively differentiate the 

contribution of the capacitive and diffusion-controlled elements to the overall capacity, the 

relationship 𝑖 = 𝑎𝑣𝑏 can be divided into two terms: the capacitive effects (𝑘1𝑣) and diffusion-

limited effects (𝑘2𝑣1/2) as follows: 𝑖 = 𝑘1𝑣 +  𝑘2𝑣1/2 , where 𝑖 is the current (A) at a fixed 

potential and a corresponding scan rate 𝑣 (V s–1). By plotting  𝑣1/2 vs 𝑖/𝑣1/2 , 𝑘1 and 𝑘2 are 

derived from the slope and the y-axis intercept, respectively.7,8 The ratio of stored charge 

contributed by capacitive process shown in the main text (Fig. 4d) is dominating at all the scan 

rates, which confirms the non-diffusion-controlled charge storage process of HATAQ. As the 

rate increases, a higher proportion of capacitive contribution is observed enabling an excellent 

rate performance. 

 

 

Energy density calculation 

The energy density of the HATAQ can be simplified as:9,10 

Eelectrode = C × Vaverage     

Where Eelectrode is energy density (Wh kg−1); C is the maximum delivered capacity (mAh g−1); 

Vaverage is the average operating voltage.  
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Table S2. Organic-small-molecule cathode materials for non-aqueous Na-ion batteries reported in the literature. 

Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

HATAQ:KB:PVDF 

(3:6:1) 

0.9 M NaPF6 in 

DEGDME 

516 mAh g‒1 

(12 e−) 
0.9–3.7 

460 mAh g‒1 

at 500 mA g‒1 

138 mAh g‒1 at  

60 A g‒1 

(95 mAh g‒1 at 

80 A g‒1 for  

6 cycles)* 

 

99 % after 5000 

cycles and 93 % 

after 10000 cycles 

at 60 A g‒1 

(ED = 920  

Wh kg‒1) 

This 

work 

 

TQA:CB:PVDF 

(5:4:1) 

1 M NaPF6 in 

diglyme 

418 mAh g‒1 

(6 e−) 
0.1–2.5 

423 mAh g‒1 

at 100 mA g‒1  

224 mAh g‒1 at 

350 mA g‒1 

85 % after  

100 cycles at  

350 mA g‒1 

11 

 

Na2C6O6:AB:PVDF 

(7:2.5:0.5) 

1 M NaClO4 in 

PC 

250 mAh g‒1 

(2 e−) 
1.0–3.2 

270 mAh g‒1 

at 18 mA g‒1 
n/a 

n/a 

(ED = 370  

Wh kg‒1) 

12 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

SR:CB:PVDF 

(7:2:1) 

1 M NaClO4 in 

1:1 v/v EC/PC 

with 5% FEC 

250 mAh g‒1 

(2 e−) 
1.6–2.8 

190 mAh g‒1 

at 25 mA g‒1 

 

n/a 

(95 mAh g‒1 at 

2.5 A g‒1 for  

5 cycles)* 

 

n/a 13 

 

Na2C6O6:Super P:PTFE 

(6:3:1) 

0.6 M NaPF6 in 

DEGDME 

501 mAh g‒1 

(4 e−) 
0.5–3.3 

498 mAh g‒1 

at 50 mA g‒1 

n/a 

(371 mAh g‒1 at 

1 A g‒1 for  

3 cycles)* 

n/a 

(ED = 726  

Wh kg‒1) 

14 

 

Na2C6O6:Super P:PVDF 

(6.5:3:0.5) 

1 M NaClO4 in 

1:1 v/v EC/DMC 

187 mAh g‒1 

(2 e−) 
1.6–2.8 

183 mAh g‒1 

at 19 mA g‒1 

n/a 

(80 mAh g‒1 at 

935 mA g‒1 for 

5 cycles)* 

n/a 15 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

Na2AQ26DS:KB+ 

CNTs:LA133+PVDF 

(7:2:1) 

1 M NaPF6 in 

DME 

130 mAh g‒1 

(2 e−) 

0.5–3.2 

(full 

cells) 

131 mAh g‒1 

at 50 mA g‒1 
n/a 

n/a 

(ED = 157  

Wh kg‒1) 

16 

 

Na2AQ26DS:KB:CNTs: 

LA133 

(6:2:1:1) 

1 M NaPF6 in 

DME 

130 mAh g‒1 

(2 e−) 
1.0–3.5 

125 mAh g‒1 

at 50 mA g‒1 

101 mAh g‒1 at 

1 A g‒1 

(86 mAh g‒1 at  

2 A g‒1 for  

5 cycles)* 

72 % after  

1000 cycles at  

1 A g‒1 

17 

 

(Juglone+RGO):CB: 

PVDF 

(8:1:1) 

1 M NaClO4 in 

1:1 v/v EC/DMC 

290 mAh g‒1 

(2 e−) 
0.0–2.5 

398 mAh g‒1 

at 50 mA g‒1 

400 mAh g‒1 at 

100 mA g‒1 

(210 mAh g‒1 at 

400 mA g‒1 for 

8 cycles)* 

76 % after  

100 cycles at  

100 mA g‒1 

18 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

PTCDA:Super P:PVDF 

(7:2:1) 

1 M NaPF6 in 1:1 

v/v EC/DEC 

136 mAh g‒1 

(2 e−) 
1.0–3.0 

134 mAh g‒1 

at 10 mA g‒1 

130 mAh g‒1 at 

200 mA g‒1 

(90 mAh g‒1 at 

1 A g‒1 for  

1 cycle)* 

83 % after  

200 cycles at  

200 mA g‒1 

19 

 

(PTCDA+graphene 

aerogel):AB:PVDF 

(8:1:1) 

1 M NaPF6 in 1:1 

v/v EC/DMC 

136 mAh g‒1 

(2 e−) 
1.5–3.5 

98 mAh g‒1 at 

25 mA g‒1 

77 mAh g‒1 at 

100 mA g‒1 

(32 mAh g‒1 at  

2 A g‒1 for  

10 cycles)* 

66.4 % after  

1000 cycles at 

100 mA g‒1 

20 

 

PTCDA:Super P:PVDF 

(8:1:1) 

1 M NaPF6 in 1:1 

v/v EC/DMC 

136 mAh g‒1 

(2 e−) 
1.5–3.5 

56 mAh g‒1 at 

25 mA g‒1 

n/a 

(48 mAh g‒1 at  

1 A g‒1 for  

10 cycles)* 

n/a 21 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

PTCDI:Super P:PTFE 

(8:1:1) 

1 M NaPF6 in 

4.5:4.5:1 v/v/v 

EC/DEC/PC 

135 mAh g‒1 

(2 e−) 
1.5–3.0 

140 mAh g‒1 

at 10 mA g‒1 

103 mAh g‒1 at 

600 mA g‒1 

90 % after  

300 cycles at  

600 mA g‒1 

22 

 

TAPQ:AB:CMC 

(7:2:1) 

1 M NaPF6 in 

DEGDME 

515 mAh g‒1 

(6 e−) 
0.01–3.1 

400 mAh g‒1 

at 50 mA g‒1 

350 mAh g‒1 at 

1 A g‒1  

(240 mAh g‒1 

at 5 A g‒1 for  

10 cycles)* 

72 % after  

1000 cycles at  

1 A g‒1 

3 

 

BDT:AB:PVDF 

(5:4:1) 

1 M NaClO4 in 

1:1 v/v EC/DMC 

243 mAh g‒1 

(2 e−) 
1.5–4.0 

145 mAh g‒1 

at 24.3 mA g‒1 

225 mAh g‒1 at 

48.6 mA g‒1 

(79 mAh g‒1 at 

486 mA g‒1 for 

10 cycles)* 

80 % after  

70 cycles at  

48.6 mA g‒1 

23 

BDT-G:AB:PVDF 

(5:4:1) 

217 mAh g‒1 

at 24.3 mA g‒1 

220 mAh g‒1 at 

48.6 mA g‒1 

(136 mAh g‒1 

at 486 mA g‒1 

for 10 cycles)* 

45 % after  

70 cycles at  

48.6 mA g‒1 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

(AQ/CMK-3):Super 

P:PVDF 

((4.5/4.5):0.5:0.5) 

4 M NaCF3SO3 

in triglyme 

258 mAh g‒1 

(2 e−) 
1.2–2.8 

214 mAh g‒1 

at 51.6 mA g‒1 

n/a 

(143 mAh g‒1 at 

516 mA g‒1 for 

5 cycles)* 

n/a 24 

 

AQ26ONa:KB:CNTs: 

PVDF 

(6:2:1:1) 

1 M NaPF6 in 

DME 

189 mAh g‒1 

(2 e−) 
0.2–3.3 

245 mAh g‒1 

at 50 mA g‒1 

154 mAh g‒1 at 

500 mA g‒1 

66 % after  

2500 cycles at 

500 mA g‒1 

(ED = 102 

Wh kg‒1) 

25 

 

ADASS:CB:SA 

(6:3:1) 

1 M NaPF6 in 

DEGDME 

170 mAh g‒1 

(2 e−) 
0.5–2.0 

170 mAh g‒1 

at 34 mA g‒1 

105 mAh g‒1 at 

3.4 A g‒1  

(71 mAh g‒1 at 

6.8 A g‒1 for  

5 cycles)* 

99 % after 2000 

cycles at 3.4 A g‒1  

 

26 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

(C4Q/CMK-3): 

Super P:PVDF 

((4/4):0.5:1.5) 

1 M NaClO4 in 

1:1 v/v EC/DMC 

with 5% FEC 

446 mAh g‒1 

(8 e−) 
1.2–4.2 

438 mAh g‒1 

at 44.6 mA g‒1 

n/a 

(130.4 mAh g‒1 

at 446 mA g‒1 

for 4 cycles)* 

n/a 27 

 

(C4Q/CMK-3): 

SWCNTs:PVDF 

((4/4):1:1) 

1 M NaClO4 in 

1:1 v/v EC/DMC 

with 5% FEC 

446 mAh g‒1 

(8 e−) 
1.2–4.2 

441 mAh g‒1 

at 44.6 mA g‒1 

n/a 

(346 mAh g‒1 at 

446 mA g‒1 for 

4 cycles)* 

n/a 28 

 

C4Q:PPL:PVDF 

(4.5:4.5:1) 

1 M NaClO4 in 

1:1 v/v EC/DEC 

with 5% FEC 

446 mAh g‒1 

(8 e−) 
1.2–4.2 

435 mAh g‒1 

at 44.6 mA g‒1 

n/a 

(346 mAh g‒1 at 

446 mA g‒1 for 

4 cycles)* 

n/a 29 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

(P5Q/CMK-3): 

SWCNTs:PVDF 

((2/4):3:1) 

1 M NaClO4 in 

1:1 v/v EC/DMC 

with 5% FEC 

446 mAh g‒1 

(10 e−) 
1.5–4.2 

418 mAh g‒1 

at 44.6 mA g‒1 

n/a 

(201 mAh g‒1 at 

446 mA g‒1 for 

4 cycles)* 

n/a 30 

 

PDI:AB:PVDF 

(6:3:1) 
1 M NaPF6 in PC 

91 mAh g‒1 

(2 e−) 
1.5–3.0 

77 mAh g‒1 at 

20 mA g‒1 
n/a n/a 31 

 

PTCDI-DAQ:KB:LA133 

(6:3:1) 

4 M NaPF6 in 

DME 

200 mAh g‒1 

(6 e−) 
1.0–3.5 

206 mAh g‒1 

at 100 mA g‒1 

n/a 

(125 mAh g‒1 at 

10 A g‒1 for  

1 cycle)* 

n/a 

(ED = 247  

Wh kg‒1) 

32 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

TSAA:Super P:PVDF 

(6:3:1) 

1 M NaClO4 in 

1:1 v/v EC/DMC 

109 mAh g‒1 

(3 e−) 

0.05–3.0 

187 mAh g‒1 

at 50 mA g‒1 

n/a 

(95 mAh g‒1 at  

1 A g‒1 for  

7 cycles)* 

n/a 

33 

 

TSAQ:Super P:PVDF 

(6:3:1) 

292 mAh g‒1 

(9 e−) 

320 mAh g‒1 

at 50 mA g‒1 

218 mAh g‒1 at 

1 A g‒1 

110 % after 

2500 cycles at  

1 A g‒1  

 

STTDC:Super P:SA 

(6:3:1) 

1 M NaClO4 in 

1:1 v/v EC/PC 

with 5% FEC 

591 mAh g‒1 

(6 e−) 
0.01–3.0 

426 mAh g‒1 

at 50 mA g‒1 

100 mAh g‒1 at 

5 A g‒1 

194 % after 

4000 cycles at  

5 A g‒1 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

ALX:Super P:PTFE 

(4:4:2) 

1 M NaPF6 in 

DEGDME 

250 mAh g‒1 

(2 e−) 

1.2–3.3 
168 mAh g‒1 

at 10 mA g‒1 
n/a n/a 

35 

 

LC:Super P:PTFE 

(4:4:2) 

221 mAh g‒1 

(2 e−) 
1.2–3.3 

138 mAh g‒1 

at 10 mA g‒1 
n/a n/a 

 

LMZ:Super P:PTFE 

(4:4:2) 

327 mAh g‒1 

(2 e−) 
1.2–3.6 

70 mAh g‒1 at 

10 mA g‒1 
n/a n/a 
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Compound Electrode Composition 

(active material: 

conductive carbon:  

binder) 

Electrolyte Theoretical 

Capacity  

(Electron 

Transfer) 

Voltage 

Window 

(V) 

Initial 

Capacity at 

Lowest Rate 

Reported 

Reversible 

Capacity at 

Highest Rate 

Reported 

Capacity 

Retention at 

Highest Rate 

Ref. 

 

TKL:Super C65 

(6:4) 

1 M NaClO4 in 

DEGDME 

101 mAh g‒1 

(3 e−) 
1.3–3.0 

237 mAh g‒1 

at 50 mA g‒1 

n/a 

(40 mAh g‒1 at 

1 A g‒1 for  

5 cycles)* 

n/a 36 

 

Note: * indicates capacity taken from the rate capability plot or the discharge/charge profile. ED = energy density; KB = Ketjen black; CB = carbon 

black; AB = acetylene black; CNTs = carbon nanotubes; CMK-3 = ordered mesoporous carbon; SWCNTs = single wall carbon nanotubes; PPL = 

Physalis Peruviana L. Calyx; PVDF = polyvinylidene fluoride; PTFE = polytetrafluoroethylene; LA133 = polyacrylonitrile copolymer; CMC = 

carboxymethyl cellulose; SA = sodium alginate; EC = ethylene carbonate; DMC = dimethyl carbonate; DME = dimethoxyethane, also known as 

monoglyme or ethylene glycol dimethyl ether; PC = propylene carbonate; DEC = diethyl carbonate; DEGDME = diethylene glycol dimethyl ether 

or diglyme; triglyme = triethylene glycol dimethyl ether; FEC = fluoroethylene carbonate. 
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