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Figure S1. The SEM images of nickel foam.
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Figure S2. SEM images of rGO.
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Figure S3. XRD patterns of the nickel foam and rGO electrodes.
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(b) corresponding pore size distributions.
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Figure S4. BET test of the rGO foam electrode. (a) N, adsorption/desorption isotherms.
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Figure S5. (a) CV curves at various scan rates and (b) GCD curves at various current
densities for rGO. (c) The areal capacitance of rGO under various current densities. (d)

Nyquist plots of rGO.
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Figure S6. Cyclic performance of the rGO.
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Figure S7. High and low magnifications of SEM images of cementitious electrolytes
showing (a, b) NaHCO;-PCE and (d, e¢) Tween80-PCE. Processing SEM images of

cementitious electrolytes with different foaming agent types: (c) NaHCO;-PCE and (f)
Tween80-PCE.
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Figure S8. EIS curves of control/NaHCO3/Tween80/C,4BE-PCE.
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Figure S9. Low and high magnification SEM images of cementitious electrolytes with
various contents of C4,BE: (al, a2) 0 wt%; (b1, b2) 1 wt%; (c1, c2) 2 wt%; (d1, d2) 3
wt%; (el, e2) 4 wt%; (fl1, f2) 5 wt%. Processing SEM images of cementitious
electrolytes with various contents of C4BE: (a3) 0 wt%; (b3) 1 wt%; (c3) 2 wt%; (d3)
3 wt%; (e3) 4 wt%; (f3) 5 wt%.
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Figure S10. EIS curves of a series of C14BE-PCE.
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Figure S11. The areal capacitance of the different C4BE-PCE-based SSCs under

various current densities.
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Figure S12. Coulombic efficiency of C;4BE-PCE-based redox-active SSC vs. the

current density.
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Figure S13. (a) The SEM image of rGO before cycling test. (b) The SEM image of

rGO after cycling test. (c) XRD pattern of rGO before and after cycling test.
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Figure S14. (a) The SEM image of C4,BE-PCE before cycling test. (b) The SEM image
of C14BE-PCE after cycling test. (c) XRD pattern of C4BE-PCE before and after

cycling test.
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Figure S15. Electrochemical measurement on multiple SSCs connected in series and
parallel. (a) CV profiles of one and two cells in series with a scan rate of 30 mV s'. (b)
GCD curves of one and two cells in series with a current density of 0.5 mA cm™. (c)
CV profiles of one and two cells in parallel with the scan rate of 30 mV s'!. (d) GCD

curves of one and two cells in parallel with a current density of 0.5 mA cm™.
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Figure S16. GCD curves of the C;4BE-PCE-based redox-active SSC at (a) 2 MPa, (b)

4 MPa, (c) 6 MPa, (d) 8 MPa, and (e) 10 MPa. (f) GCD comparison of the SSC at

different stresses at a current density of 0.5 mA c¢cm2.



Electrolyte composition TIonic conductivity (mS cm™!)  Compressive strength (MPa) Ref
polyMIPE 1.9 20 1
PEO-BMITFSI 0.1 0.4 2
Epoxy-LiClO, 1.58 1.45 3
LATP- PVDF 1.64 14.2 4
PAA-aluminate cement 8.2 37.2 5
Portland cement 2.13 9.85 6
PVA-Portland cement 5.65 8.74 7
PEO-Portland cement 4.75 22.29 8
C4BE-PCE 13.1 29.5 This work

Table S1. Comparison of solid electrolyte of previous studies and this work
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