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Figure S2 The XRD pattern of Ti3AIC, powder.
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Figure S3 Top-view photographs of the prepared flexible films.

750.00 x 750.00 [nm] Z 0.00 - 350.77 [nm]
Figure S4 3D AFM image of the multilayer MXene flakes.
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Figure S5 SEM-EDS elemental mapping images of M/A-0.05 flexible film (Surface).
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Figure S6 The N, adsorption/desorption analysis of the mesoporous Au NPs.
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Figure S7 The N, adsorption/desorption analysis of the MXene and M/A-0.05 films.
(a) pore volume. (b) specific surface area.

Q
=)
o

Au NPs MXene M/A-0.025
E 3 e
: -26.33 mV } 3
S s & -39.36 mV
2 y F
= = -39.89 mV =
i c c
ﬁ E JAvA ié
200 100 0 100 200 200 100 0o 100 200 200  -100 0 100 200
Zeta potential (mV) Zeta potential (mV) Zeta potential (mV)
d M/A-0.05 e M/A-0.1
3 3
LS L
> -35.38 mV > 38y
£ £
= c
Q []
b= b=
£ £
200 100 0 100 200 200 100 0 100 200
Zeta potential (mV) Zeta potential (mV)

Figure S8 Mobility distribution of the (a) mesoporous Au NPs. (b) MXene. (c)

M/A-0.025. (d) M/A-0.05. (¢) M/A-0.1.
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Figure S9 Electrochemical performance of the film electrodes by Swagelok three-

electrode system in 3M H,SO,. CV curves of (a) MXene, (b) M/A-0.025, (c) M/A-

0.1, and (d) M/A-0.1 at scan rates range from 2 to 200 mV s .
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Figure S10 Electrochemical performance of the film electrodes by Swagelok three-

electrode system in 3M H,SO,4. GCD curves of (a) MXene, (b) M/A-0.025, (c)

M/A-0.05, and (d) M/A-0.1 at current densities range from 1 to 50 A g1
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Figure S11 The fitted Nyquist plots of all film electrodes.
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Figure S12 The equivalent circle model - Randles circuit.
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Figure S13 The areal specific capacitance of the M/A-0.05 film MSC device at

different current densities.
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Figure S14 The capacitance retention and coulombic efficiency of the MXene film

MSC devices.
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Figure S15 Extinction, scattering and absorbance cross sections of a 120 nm
diameter mesoporous Au NP with 24 nm diameter pores suspended in a refractive

index (n) of 1.9 (a) and 1.333 (b) to mimic MXene and water, respectively.

S8



Current density (A g7)
(=]

0.2

0.4 0.6

Voltage (V)

Figure S16 CV curves of the M/A-0.05 film MSC device in the presence and absence of light.

Table S1 Test results of Sheet Resistance value (Rg), and the corresponding calculated

resistivities (p) and conductivities (¢) of MXene and M/A-0.05 films.

Sample Ry (Qsq™) p (Q cm) o (Scm)
MXene 0.7637 3.819x10* 2619
M/A-0.05 0.6886 3.443x107* 2904

Table S2 Dimensions of the symmetric MSC pattern.

Name Size/mm
Interspace, 1 2 20 mm

‘ | |‘_'+___--4mm
Height, H 22
Width, W 4 22 mm
Edge, E 2

| kl | 'I%

L2 mm

Length, L 20 4 mm
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