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Fig. S1. SEM images of (a) Ti;AlC, and (b) unexfoliated Ti3C,T. (¢) AFM image of Ti;C, Ty
sheets deposited on a silicon wafer. (d) XRD patterns of Ti;AlC,, unexfoliated Ti;C,Ty and

Ti3C, Ty.
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Fig. S2. AFM image and size distribution of MXene sheets.



Fig. S3. Digital images of an aqueous mixture of MXene (left) and a suspension of MXene

with A" (right).
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Fig. S4. EDS spectra of MXene and MXene-Al films.
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Fig. S5. Tensile stress-strain curves of pristine MXene film, and MXene-Al films.
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Fig. S6. The concentrations of Al in MXene-Al film.
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Fig. S7. Schematic illustrating tensile fracture process of the MXene-Al film.
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Fig. S8. Total EMI shielding effectiveness (SEr), absorption (SE,) and reflection (SEgR)

mechanism in pristine MXene and MXene-Al-II film.

The total SE (SE7,.) and its components of absorption (SE,) and reflection (SER) are

determined on the basis of the measured S parameters:

R = 106,19 (1
T =1065,,10 ©))
A=1-R-T 3)

Where R is the reflection coefficient, A is the absorption coefficient, and T is the transmission
coefficient. The total EMI SE (SE7,.,) is the sum of reflection (SE), absorption (SE,), and

multiple reflections (SE),), and their relationships are expressed using the following equations:

SErota1 = SER + SE4 + SEy 4)
SEp (dB) = -10log;(1 - R) (5)
SE, (dB) = -10logo(T/(1 — R)) (6)
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Table S1. Mechanical properties and conductivities of MXene and MXene-Al films.

Young's ..

Sample S:;Z;i;h '1;01\:;?::?;8 Strain (%) n;gl:;;ls Cozlsd:l::_ll‘)]lty
MXene 28.7+43 0.332+0.045 22+03 2.05+£0.12 3143 £ 68
MXene-Al I 53.8+2.9 0.496 =0.068 1.6 £0.1 450+£0.26 2733 £ 37
MXene-Al I 83.2+ 1.7 0.657+0.076 1.8+£0.2 742 +£0.12 2656 £ 48
MXene-AlI I  73.1£3.9 0.645+0.033 1.6 £0.1 6.24 £0.16 2059 £ 51
MXene-AlIV  53.6£2.3 0.363 £0.038 1.3+£0.0 5.74 £0.08 1018 + 14
MXene-Al1'V  51.7£0.3 0.230=+0.051 0.8+0.2 7.64 £1.40 926 +40
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Table S2. Comparison of EMI shielding performances of the MXene-Al films with those
reported in the literature.

Thickness  EMI SE SE/t Strength Conductivity

Sample ] ) Refs.

(mm) (dB) (dB ecm) (MPa) (SmM)
CNT sponge/epoxy 2 33 165 79.2 516 1
m-G/IP porous film 0.3 38 1267 1.448 2310 2
Magnetic CNT paper 0.078 37 4744 30 4330 3
rLGO film 0.015 20.2 13467 77.7 24300 4
CNT/NR30 film 0.5 44.7 894 20.6 2243 5
GNs/NFC film 0.013 43 33077 61 98820 6
GNR/PANI 34 34 100 56.2 - 7
EG/LGE 0.043 48.3 11233 40.9 146700 8
rGO/PI foam 0.8 21 263 11.4 0.8 9
AgNW/PANI 0.013 51 39231 44 402000 10
Ti;C, Ty foam 0.06 70 11667 4 58000 11
87.5wt% Ti3C,Ty

0.011 42.1 38273 13.7 34050
/PEDOT:PSS
83.3wt% Ti3C,Ty

0.012 28.2 23500 17.59 18320 12
/PEDOT:PSS
80wt% Ti3C,Ty

0.013 21.6 16615 24.16 8330
/PEDOT:PSS
90wt% d-Ti;C,T,/CNFs 0.047 24 5106 442 739.4
80wt% d-Ti;C,T,/CNFs 0.074 26 3514 60.2 115.5 13
50wt% d-Ti;C,T,/CNFs 0.167 25 1497 135.4 13.44
MXene/TOCNF 0.038 39.6 10421 212 2837 14
MXene/CNF/silver 0.046 50.7 11022 32.1 588.2 15
CNTs/Ti;C,/CNFs 0.038 384 10105 97.9 2506.6 16
90wt% d-Ti;C,T,/ANFs 0.015 32.84 21893 33.07 62827.2
50wt% d-Ti;C,T,/ANFs 0.020 23.97 11985 83.92 6960.6 17
20wt% d-Ti;C,T,/ANFs 0.023 12.74 5539 158.53 981.3
MXene 0.005 49 98000 28.7 314300 This
MXene-Al I 0.005 45 90000 83.2 265600 work
MXene-Al V 0.0044 41 93182 69.2 92600
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