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Fig. S1. SEM images of PAAQ and corresponding elemental mappings.
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Fig. S2. (a) XPS survey spectra and (b) high-resolution XPS spectra of O 1s for the PAAQ.
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Fig. S3. FTIR spectroscopy of organic materials.
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Fig. S4. (a) N, adsorption/desorption isotherms and (b) pore size distribution of organic materials.




31

32
33
34
35

36

~~
oo

Current Density (A g) Current Density (A g")

Current Density (A g™)

)

llzﬂ (II2 D:l lit 6

Potential (V)

02

0.8

Scant rate = 50 mVs™'

'y

0 . : /
L\, Ibiffusive

-4
i Capacitive
04 -02 00 0.2 0.4 0.6 0.8

Potential (V)
081 Seant rate =5 mvs?
0.4
0.0
-0.4
[Ipiffusive
-0.8
Capacitive
04 02 00 0.2 0.4 0.6 0.8

Potential (V)

(b)

Potential (V)

~_~
(¢
~—

0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
0 100 200 300 400
Time (s)
4 Scant rate =30 mVs"'
24
04
-24
44 D Diffusive
Capacitive
04 02 0.0 0.2 0.4 0.6 0.8
Potential (V)

Scant rate =1 mVs’

0.1

0.0 J
0.1

-0.2

-0.34

0.4 [Ipiffusive

Capacitive
-0.5 T T T T T
-04  -02 0.0 0.2 0.4 0.6 0.8

Potential (V)

~

Ry

Current Density (A g™) b

~~

o
N

Contribution ratio(%)

(S

log (Current, A)

120
[ IDiffusive [__] Capacitive
100 = = e -
iz ] e e
80 il
60
96%
88% | | gyo; o,
4 o 80% 0%
20
0
50 30 10 5 1
Scan rate (mV s™)
1.5 Scant rate = 10 mVs™"
1.04 |
0.54
0.04
0.54
1.04 - .
Diffusive
1.54 Capacitive
04 02 00 02 04 06 08
Potential (V)
0.84
0.44
0.04
0.4
-0.84 ® Oxidation Peak, b=0.94
Restoring Peak. b=0.80

00

04 08 12 16

log (scan rate, mV s™)

Fig. S5. (a) CV curves of PAAQ-PS in 1 M NH,CI solution under different scan rates. (b) GCD curves

of PAAQ-PS at different specific currents. (c) Diffusion-limited and capacitive contributions to

capacity of PAAQ-PS at different scan rates. (d-h) Capacitive contribution of PAAQ-PS at different

scan rates. (i) Determination of b-values for various selected regions for PAAQ-PS.
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Fig. S6. (a) CV curves of PAAQ-P in 1 M NH,CI solution under different scan rates. (b) GCD curves
of PAAQ-P at different specific currents. (c) Diffusion-limited and capacitive contributions to capacity

of PAAQ-P at different scan rates. (d-h) Capacitive contribution of PAAQ-P at different scan rates. (i)

Potential (V)

Current Density (A g”)

(1)

(S

log (Current, A)

[Ipiffusive [_] Capacitive
1004 = -
80 46%
60
93%
40 80% | | 7604
54%
20
0 T T T T
50 10 5 1
Scan rate (mV s™)
15
Scant rate = 10 mVs™
1.0 .
oo /'/
0.0
-0.5
-1.04
D Diffusive
-1.54 Capamnve
04 02 00 02 04 06 08
Potential (V)
1.0
0s
0.0
-0.5
-1.0
# Oxidation Peak, b=0.92
4 Restoring Peak, b=0.83

0.0 0.4 0.8 12

log (scan rate, mV s™)

1.6
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Fig. S7. (a) CV curves of PAAQ-S in 1 M NH,CI solution under different scan rates. (b) GCD curves
of PAAQ-S at different specific currents. (c) Diffusion-limited and capacitive contributions to capacity

of PAAQ-S at different scan rates. (d-h) Capacitive contribution of PAAQ-S at different scan rates. (i)
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53 Determination of b-values for various selected regions for AAQ.
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56 Fig. S9. High-resolution XPS spectra of O 1s for (a) PAAQ-P, (b) PAAQ-S and (c) AAQ after
57 CDIL.



