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Supplementary Table 1. Composition analysis of fly ash (1)

Element (%) Si0; ALOs Fe,O CaO K20
Untreated 44.26 39.84 5.45 285 2.15
Hydrothermal treatment 47.82 40.38 3.62 1.24 2.51

Carbonization 80.34 12.08 0.29 0.13 0.85
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Supplementary Table 2. Composition analysis of fly ash (2)

Element (%) TiO22 MgO SOs NaO» Others
Untreated 2.05 0.88 0.87 0.78 0.87
Hydrothermal treatment 2.21 0.84 0.09 0.63 0.66
Carbonization 3.266 0 0.25 1.06 1.73

Supplementary Figure 1. SEM images of (a) Corn cob after hydrothermal treatment, the illustration
shows the photo and EDS spectrum at high magnification rates; (b-c) Fly ash after hydrothermal treatment;

(d-e) CFC precursors after hydrothermal treatment at different magnification
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Supplementary Figure 2. The Raman spectra of CC, FA and CFC

(a)E (b)

£
=
_Clh 74 N - 0.005 Desorption average pore diameter :
‘g 6 :‘ 4.3 nm
¥ E 0.004
£ S
25 b
= E 0.003
3 44 £
2 =
4 2
§ 34 S 0.002
@
<2 5 0.001
= Sppr=7-67m’ g £
=14 IV-type isotherm =)
= = 0.000 *—
= =
=0 >
< 0.0 0.2 0.4 0.6 08 1.0 = 0 50 100 150 200 250
(c) Relative Pressure (P/Po) (d) Pore Diameter (nm)
~ _
ot E 0.005
w - Desorption average pore diameter :
T 304 ‘o0
o0 5 0.004 768 nm
-
5 )
<204 o 0.003
3 E
= = 0.002
2 104 >
= u
< 5 0.001
£ =143 m?g" P
=L Sper=14.3 m 2 2 0.000
g IV-type isotherm =
= T - . r . - : : T r T T
(=] 0.0 0.2 04 0.6 08 1.0 = 0 40 80 120 160
(e) Relative Pressure (P/Po) Pore Diameter (nm)
X M
= 60 Z 0.007
w - Desorption average pore diameter :
-'NJ 504 :‘w 0.006 9.32 nm
L3 E .
0.005
£ <
0.004
g 304 E
= = 0.003
Z 20 >
= @ 0.002
o g 0.001
.;3: Sp=23.7m’g! E .
g 04 IV-type isotherm = 0.000
=z
bt 5
o 0.0 0.2 0.4 0.6 0.8 1.0 % 0 40 80 120 160
Relative Pressure (P/Po) Pore Diameter (nm)

Supplementary Figure 3. (a-f) Nitrogen adsorption/desorption isotherm and pore size distribution
diagram of corn cob, fly ash, corn cob and fly ash mixture diagram after hydrothermal treatment
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Supplementary Figure 4. (a-b) CV curves of CC, and FAC at different scanning speeds; (c-d) constant
current charge and discharge curves of CC, and FAC at different current densities



