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Fig. S1 RDE voltammetry curves of 1 mM 4HT (a), 4OT (b), 4AT (c), 4CyT (d) and 

4CaT (e), respectively, in 0.5 M KCl at 6 rotation rates ranging from 200 to 900 rpm. 

(b, d, f, h and j) Koutecky-Levich plots derived from these RDE data at different 

oxidation overpotentials. The insets of (b, d, f, h and j) are the fitted curves of Butler-

Volmer equation using the kinetic current density (jk) obtained from the zero-intercept 

of Koutecky-Levich plots in (b, d, f, h and j) at six different oxidation overpotentials. 
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Fig. S2 CVs of 1 mM 4HT (a), 4OT (b), 4AT (c), 4CyT (d) and 4CaT (e), respectively, 

in 0.5 M KCl solution at different scan rates. The insets of (a-e) are the plots of the 

oxidation and reduction peak current density (jp,a and jp,c) versus square root of the scan 

rates (ν1/2). 

 

 



4 
 

0.75 0.80 0.85 0.90 0.95
-3.5

-3.0

-2.5

-2.0

-1.5

(-CN) (-NH2)(-OH)

(-COOH)
lo

g(
k 0)

E0 (V)

(=O)

 

Fig. S3 Plot of the logarithm of the rate constant versus the standard potential. 

 

0.6 0.8 1.0 1.2
-0.2

-0.1

0.0

0.1

0.2

     2nd

   10th

   30th

   50th

 100th

j (
m

A 
cm

-2
)

Potential (V vs. SHE)

a

 

4HT

0.6 0.8 1.0 1.2 1.4
-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

     2nd

   10th

   30th

   50th

 100th

j (
m

A 
cm

-2
)

Potential (V vs. SHE)

b 4OT
 

0.6 0.8 1.0 1.2 1.4
-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

     2nd

   10th

   30th

   50th

 100th

Potential (V vs. SHE)

j (
m

A 
cm

-2
)

c
4AT

 

 

0.6 0.8 1.0 1.2 1.4
-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3d

     2nd

   10th

   30th

   50th

 100th

4CyT

Potential (V vs.SHE)

j (
m

A 
cm

-2
)

 

0.6 0.8 1.0 1.2
-0.2

-0.1

0.0

0.1

0.2
e

     2nd

   10th

   30th

   50th

 100th

4CaT

Potential (V vs. SHE)

 
j (

m
A 

cm
-2
)

 

80

85

90

95

100

4CaT4CyT4AT4OT4HT

Pe
ak

 C
ur

re
nt

 R
et

en
tio

n(
%

) 

f

 

Fig. S4 CVs of 1 mM 4HT (a), 4OT (b), 4AT (c), 4CyT (d) and 4CaT (e), respectively, 

in 0.5 M KCl supporting electrolyte at 100 mV s-1 during the 2nd, 10th, 30th, 50th and 

100th cycles. (f) Peak current retention histogram obtained from CVs before and after 

100 cycles.  
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Fig. S5 UV-vis absorption spectra of 4HT (a), 4OT (c), 4AT (e), 4CyT (g) and 4CaT (i), 

respectively, in pure water with different concentration. The linear plot between the 

concentration and the absorbance for 4HT (b), 4OT (d), 4AT (f), 4CyT (h) and 4CaT 

(j), respectively. The solubilities were summarized in Table 1. 
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Fig. S6 UV-vis absorption spectra of 4HT with different concentration in LiCl (a), NaCl 

(c), KCl (e), NaNO3 (g) and Na2SO4 (i) aqueous solution, respectively. The 

concentration of supporting electrolyte is 0.5 M. The linear plot between the 

concentration of 4HT and the absorbance in LiCl (b), NaCl (d), KCl (f), NaNO3 (h) and 

Na2SO4 (j) aqueous solution, respectively. 
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Fig. S7 UV-vis absorption spectra of 4OT with different concentration in LiCl (a), NaCl 

(c), KCl (e), NaNO3 (g) and Na2SO4 (i) aqueous solution, respectively. The 

concentration of supporting electrolyte is 0.5 M. The linear plot between the 

concentration of 4OT and the absorbance in LiCl (b), NaCl (d), KCl (f), NaNO3 (h) and 

Na2SO4 (j) aqueous solution, respectively. 
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Fig. S8 UV-vis absorption spectra of 4AT with different concentration in LiCl (a), NaCl 

(c), KCl (e), NaNO3 (g) and Na2SO4 (i) aqueous solution, respectively. The 

concentration of supporting electrolyte is 0.5 M. The linear plot between the 

concentration of 4AT and the absorbance in LiCl (b), NaCl (d), KCl (f), NaNO3 (h) and 

Na2SO4 (j) aqueous solution, respectively. 
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Fig. S9 Capacity versus cycling numbers for the symmetric RFB at 100 mA cm-2. 

Conditions: anolyte, 0.2 M 4-HO-TEMPO (or 4-H2N-TEMPO) in 2 M KCl aqueous 

solution; catholyte, 0.2 M oxidation state of 4-HO-TEMPO (or 4-H2N-TEMPO) in 2 M 

KCl aqueous solution; flow rate, 60 mL min-1; separator, A201 IEM. 

 


