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Extended Data Fig. 1 | Characterization of pristine Ti3C2Tx nanosheets. a, X-ray diffraction (XRD) patterns
of Ti3AlC2 MAX phase powder and Ti3CoTx nanosheet film. The intensity of (002) peak for Ti3C,Tx nanosheet
film is enhanced and the position shifts towards lower 26 compared with Ti3AlC; MAX phase powder,
demonstrating the successful etching and delamination'. The Ti3C2T, nanosheet film for XRD measurement is
prepared by drop-casting method on a glass slide. b, Representative dynamic light scattering (DLS) curve of
Ti3C2T: nanosheet solution (concentration: 0.01 mg mL™'). The calculated average lateral size of Ti3CaTx
nanosheets is ~680 nm. ¢, Atomic force microscope (AFM) image of a monolayer Ti3C>T, nanosheet. Scale bar,
500 nm. d, Height profiles in (¢). The thickness of the monolayer Ti3C,Tx nanosheet is ~1.8 nm due to water and
other adsorbed species between the flake and the substrate, which is similar to the reported for single-layer MXene
flakes values?.
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Extended Data Fig. 2 | Schematic of dip-coating process and corresponding parameters of SAA. a, The
location of substrate vs dip-coating time. b, The digital image of the customized dip coater. The rotating speed of
the motor is 60 rpm, and the average dipping speed is 1.524 m min™'. The polymer substrates are always submersed
in the salt-Ti3C, Ty aqueous solution for the entire assembly process. The SAA assembly process differs from
conventional dip coating driven by the evaporation step. In conventional dip coating, a thin layer of solution
containing particles is wet on the substrate when withdrawing the substrate from the solution and the evaporation
at the solid-liquid-vapor interface forces the deposition of particles to the substrate. However, in the SAA process,
the assembly process across the MXene-polymer interface is energetically favorable. Therefore, the assembly
happens underneath the solution and the evaporation-driven assembly mechanism does not exist. As a result, the
dipping speed in SAA can be increased significantly compared to conventional dip coating. In addition, the shear
field offered by the dipping process helps orient the MXene such that MXene nanosheets are well-aligned parallel
to the substrate.
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Extended Data Fig. 3 | TisC2Tx nanosheet assembly on PDMS substrates with and without NaCl salt. a,
Digital images of pure PDMS substrate and Ti3C2Tx nanosheet assemblies on PDMS. b, Optical image of pure
PDMS. ¢, Optical image of TizC>Tx nanosheet assembly on PDMS without NaCl. Without NaCl salt addition to
the Ti3C, T, nanosheet solution, we failed to achieve full coverage and uniform assembly even though there were
some nanosheets assembled. d, Optical image of TizCoT, nanosheet assemblies on PDMS with NaCl. e, Optical
profilometry map of Ti3CoTx nanosheet assemblies on PDMS with NaCl. Scale bars, 20 um. The dip-coating
assembly time is fixed to be 15 min, the Ti3C,Tx nanosheet concentration is 5 mg mL"!, and the NaCl salt
concentration is 0.01 mol L.
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Extended Data Fig. 4 | Digital images of TizC2Tx nanosheets assembled on PDMS using high-concentration

NaCl salt.
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Extended Data Fig. 5 | High-performance polymer collection and the corresponding tensile strength,
thermal resistance, and water contact angle®*. The polymer includes amorphous polymer and semicrystalline
polymer. Thermal resistance of amorphous polymers is defined as the initial degradation temperature and the

thermal resistance of semicrystalline polymers is defined as the melting point.

Amorphous polymer



76

77
78
79

80

81

82
83
84
85
86

87

88

89

90

Extended Data Fig. 6 | Tilted-angle SEM images of cross-sections of Na-TizC2Tx nanosheets assembled on
diverse polymer films. Scale bars, 50 um.

Extended Data Fig. 7 | SEM images of Na-Ti3C2Tx nanosheet assembled on polymer fibers. SEM images
show that the Na-Ti3C,T, nanosheets not only wrap the surface of fibers but create bridges to connect the fibers.
Also, the assembled Na-Ti3C> T, nanosheets on a single polymer fiber feature a wrinkled structure. Scale bars for
top images, 1 mm. Scale bars for bottom images, 20 um.
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Extended Data Fig. 8 | Assembly of Na-TizC2Tx nanosheets on micro-patterned and 3D printed PDMS
substrates. a, b, SEM images of Na-Ti3C,Tx nanosheets assembled on PDMS substrates with micropillar array.
¢, d, SEM images of Na-Ti3C,Tx nanosheets assembled on PDMS substrates with microstrip array. e, f, SEM
images of Na-Ti3C,Ty nanosheets assembled on 3D printed PDMS substrates. Scale bars for a-¢, 10 um. Scale
bar for d, 5 um. Scales bars for e-f, 1 cm.
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Extended Data Fig. 9 | Pure water and NaCl solution contact angle measurement on MXene and different
polymer substrates. a, Pristine Ti3C, T film obtained by vacuum filtration and on Na-Ti3CoT»@PDMS obtained
by SAA. b, Pristine PDMS film. ¢, Pristine PTFE film. Because the concentration axes are plotted in logarithm
scale, the dashed lines represent the pure water contact angles on the different substrates. Overall, with the
increase of salt concentration (pure water, 0.01 mol L™! NaCl, and 3 mol L' NaCl), we have identified a trend of
increased contact angle for MXene film, PDMS substrate, and PTFE substrates. As shown in Supplementary Fig
S9a, the higher contact angle of Na-Ti3Co T, compared to pristine Ti3Co2 T, suggests two important functions of salt
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in the assembly process. First, NaCl in the water will increase the contact angles of water for both pristine MXene
film and polymer substrate. Second, the metal ions that adhere to the surface of MXene also change the surface
properties of MXene and make it more hydrophobic. Both effects lead to the energetically favorable assembly of

MXene on polymer.
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Extended Data Fig. 10 | Electric double layer (EDL) simulation on the surface of TizC2Tx nanosheets. The
results show the inner and outer molar densities of water molecules (top), Na" ions (middle), and CI” ions (bottom)
of Ti3C, T, nanosheets when the distance of two Ti3C2Tx nanosheets is 16 A.

Extended Data Fig. 11 | SEM images of tilted angle view of salt-treated Ti3C:Tx nanosheets assembled on
PDMS. Scale bars, 50 um. The samples here undergo dip-coating assembly for 15 min.
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127  Extended Data Fig. 12 | SEM images of the top surface of salt-treated TizC2Tx nanosheets assembled on
128 PDMS and corresponding EDS mapping. Scale bars, 5 um. The samples here undergo dip-coating assembly
129  for 15 min.
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Extended Data Fig. 13 | HAADF images of different salt-treated TizC2Tx nanosheets and corresponding
EDS mapping. Scale bars, 100 nm.
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Extended Data Fig. 14 | HAADF images of KBr salt (concentration: 0.01 mol L) treated TizC2Tx
nanosheets and corresponding EDS mapping. Scale bars, 50 nm.
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Extended Data Fig. 15 | FTIR spectra of pristine and salt-treated TizC:Tx nanosheets. For the pristine
Ti3C. Ty, the stretching vibration at 3,432 cm™ represents hydroxyl on the TisC,T, surface. After salt treatment,
the -OH peaks of the cation-Ti3C, T, are all weaker and redshifted, demonstrating the possible formation of cation-

OH coordination®®. Pristine Ti3C2T, and salt-treated TisC>Tx freestanding films were produced by vacuum-
filtration method.
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153

154  Extended Data Fig. 16 | XPS spectra of pristine Ti3C2Tx and Cs-TizC2Tx nanosheets. a, O 1s spectrum of
155  Ti3C, Ty nanosheets. b, O 1s spectrum of Cs-Ti3C, Ty nanosheets. ¢, Cs 3d spectrum of Cs-Ti3C>Ty nanosheets.
156  Compared with Ti3C>Tynanosheets, the C-Ti-Ox and C-Ti-(OH)x peaks in O 1s spectra of Cs-Ti3Co T, nanosheets
157  shift to higher binding energy, which indicates the Cs ion attachment on Ti3C> Ty nanosheet surface with O-based
158  groups’.
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161  Extended Data Fig. 17 | Roughness evolution versus assembly time of salt-treated TizC2Tx nanosheet
162  assemblies on PDMS substrates.
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172 Extended Data Fig. 18 | XRD spectra of salt-treated TizC:Tx nanosheet assemblies on PDMS. As salt is
173 added into TisC,T. aqueous solution, the cations will be intercalated into TisC.T, layers (i.e., ion exchange)®.
174  Thus, compared with pristine Ti3C,Tx nanosheets (Supplementary Fig. 1a), the (002) planes of Li-Ti3C,Tx and
175  Na-TizCoT, shift to the location with a lower 26 value. Besides, the intensities of the (002) plane peak have been
176  weakened a lot, which may be ascribed to the disordered TizCoT, structure after intercalation’. The d-spacing
177  along the (002) plane of Li-Ti3C2Ty(14.1 A) is larger than Na-Ti3CaTx(13.2 A), which is due to the larger solvated
178  Li" cation than Na" cation.
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182  Extended Data Fig. 19 | Raman spectra of salt-treated TizC:Tx nanosheets. There are three distinct peaks
183  existing for the pristine Ti3C,Ty and cation-Ti3C2Tx on PDMS: resonant peak at around 124 cm’l, A3 ¢ (Ti, C, O)
184  ataround 200 cm™!, and 4 (C) at around 724 cm™'. Comparing pristine Ti3C2Tx with cation-TizCo Ty, 41 out-of-
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plane vibration modes at 200 cm™' and 724 cm™ for C and Ti atoms experience few changes, indicating stable
structural and electronic properties. Also, there are no detected TiO; signals from salt-treated Ti3C>Tx nanosheets,
which demonstrates high resistance to hydrolysis and oxidation'®!!. Note, that we used a 785 nm laser to excite
the Ti3Co T, with a x20 objective.
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16
Na-Ti;C,T, thickness: 872 nm
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Extended Data Fig. 20 | Na-Ti3C2Tx nanosheet assembly thickness on single Kevlar fiber. a, Representative
SEM image of Kevlar fiber. b, Representative SEM image of Na-TisCoTx@Kevlar. Scale bars, 10 um. ¢, Diameter
summary of Kevlar fiber and Na-TizCoT@Kevlar and calculated Na-Ti3CoTx thickness. The calculated diameters
are based on the average values for 30 fibers.
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Extended Data Fig. 21 | Thermal emissivity/absorbance and thermal camouflage performance of pure
polymer substrates. a, Thermal emissivity/absorbance of PEEK film at different temperatures during one
heating-cooling cycle. b, Thermal camouflage performance of PEEK film up to 300 °C. ¢, Thermal
emissivity/absorbance of Kevlar fabric at different temperatures during one heating-cooling cycle. d, Thermal
camouflage performance of Kevlar fabric up to 400 °C. For both polymers, the temperature difference Tradiation -
Treduction at the highest Tragiation 1S much smaller compared to the polymer coated with Na-TizCoT,. Therefore, the
thermal camouflage performance of Na-Ti3C,Tx coated polymer can be mainly attributed to Na-Ti3C, T, coating.
Note, that the edges of pure Kevlar fabric appear at lower temperatures compared to the center regions. The reason
is that under high temperatures, the Kevlar fabric edges start to deform and detach from the hot plate.
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211  Extended Data Fig. 22 | Thermal camouflage performance of Na-TizC: Tx@PEEK and Na-Ti;C>Tx@Kevlar
212 at high temperatures. a, The emissivity/absorbance of (a) Na-Ti;CoTx@PEEK and (b) Na-Ti;C,Ty(@Kevlar
213 during heating-cooling cycles. ¢, d, Radiation (7radiation) and reduction (7reduction) temperature evolution (¢) Na-
214 Ti3CTx@PEEK and (d) Na-Tiz:CoTx@XKevlar during 50 heating cycles.
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Extended Data Fig. 23 | IR images of Na-TizC:Tx@PEEK and Na-TizC2Tx@Kevlar during heating cycles.
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Extended Data Fig. 24 | Reduction temperature (7reduction) evolution of Na-Ti3;C:Tx@PEEK at 300 °C and
Na-TizCoTx@Kevlar at 400 °C for 120 s. Through this Treduction €volution determination at the initial stage, we
have concluded that after the first 120 seconds, the Treduction Will stabilize without increasing or decreasing. Thus,
for the long-term thermal camouflage performance, we start to record the data after 120 s. The real temperature
on Na-Ti3C;Ty@Kevlar was also tested by a thermal couple under ~400 °C, appearing a much higher value
compared to the one measured by the IR camera.
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Extended Data Fig. 25 | SEM and Raman characterization of Na-TizC:Tx@PEEK and Na-Ti;C:Tx@Kevlar
before and after thermal camouflage and joule heating test. a, e, Raman spectrum and SEM image of original
Na-TizCoTx@PEEK. b-d, Raman spectra of Na-Ti;C2Tx@PEEK before and after 50 heating cycles, 48 h long-
time heating, and joule heating test (4 V, 4 h). f-i, SEM images of Na-Ti3CoT.@PEEK after 50 heating cycles, 48
h long-time heating, and joule heating test (4 V, 4 h). i, m, Raman spectrum and SEM image of original Na-
Ti3:CoTr@Kevlar. j-1, Raman spectra of Na-Ti3CoTr@Kevlar before and after 50 heating cycles, 48 h long-time
heating, and joule heating test (4 V, 4 h). n-p, SEM images of Na-Ti3CoTx(@Kevlar after 50 heating cycles, 48 h
long-time heating, and joule heating test (4 V, 4 h). Scale bars for e-h, 5 um. Scale bars for m-p, 50 pum. Compared
with the Raman spectra before and after joule heating and thermal camouflage testing, we can see that Raman
peaks of the Na-Ti3C, T, retain similar positions, even though there is a small decrease in intensity, indicative of
minimal structure damage.
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249 -

250 Extended Data Fig. 26 | Morphology characterization of Na-TizC:Tx@Kevlar during bending cycles. a,
251  Schematic of bending test. b, Digital images of Na-Tiz3CoTx(@XKevlar before and after 2000 bending cycles. ¢-g,
252 SEM images of Na-Ti;CoTx@Kevlar within 2000 bending cycles. Scale bars for low (top) and high (bottom)
253  magnification are 100 pm and 30 pm, respectively.
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256  Extended Data Fig. 27 | Characterization of Na-Ti3C:Tx@PEEK and Na-TizC:Tx@XKevlar before and after
257 long-term washing using diverse solutions. Digital and SEM images of Na-Ti3C.Tx(@PEEK and Na-
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258  TizCTy@Kevlar before and after washing for 7 days using DI water, IPA, and Synthrapol solution (10 vol%)
259  solutions. For the digital images and SEM images, there are no obvious coating damage or defects from both
260  macroscopic and microscopic perspectives. Thus, we can conclude that the Na-Ti3C, T, coating can retain its
261  structural integrality during the long-term washing process.

262
263  Extended Data Table 1 | Information summary of materials used in this work.
Materials Supplier Remark
TisAIC Materials Research Center, Ukraine <40 pm particle size
MAX phase ’
HF Acros Organics 29 M (49 wt. %)
HCl Fisher Scientific 12M
LiCl Sigma-Aldrich >99.0%, for molecular biology
NaCl VWR Chemicals BDH >99.0%, ACS
MgCl VWR Life Science 98%, high purity, anhydrous
AICI3 BeanTown Chemical 100%, anhydrous
KCl VWR Chemicals BDH 99.0-100.5%, ACS
CaCl Fisher BioReagents >99.0%, dihydrate
ScCls Thermo Scientific Chemicals >99.9%, anhydrous (REO, rare earth oxide basis)
TiCls BeanTown Chemical >99.99% (trace metals basis)
VCI3 Thermo Scientific Chemicals 97%
CrCIs Thermo Scientific Chemicals >99.9%, anhydrous (metals basis)
MnCl: Thermo Scientific Chemicals 97%
FeCl3 Sigma-Aldrich 97%, ACS, hexahydrate
CoClz Aldon Corp SE 100%, hexahydrate
NiClL: Aldon Corp SE 100%, hexahydrate
CuClz Aldon Corp SE >98%, dihydrate
ZnCl2 Sigma-Aldrich >98.0%, anhydrous
GaCls BeanTown Chemical >99.999%, anhydrous (trace metals basis)
GeCly Thermo Scientific Chemicals >99.9999%, anhydrous (metals basis)
RbCl BeanTown Chemical >99.5%, anhydrous (trace metals basis)
SrClz Aldon Corp SE 100%, hexahydrate
YCls Thermo Scientific Chemicals >99.9%, hydrate (REO, rare earth oxide basis),
REacton®
ZrCly Strem Chemicals Inc MS >99.5%, anhydrous
NbCls Thermo Scientific Chemicals 99.8%, anhydrous
MoCls BeanTown Chemical >99.5%, anhydrous (trace metals basis)
RuCls BeanTown Chemical >99.9%, hydrate (trace metals basis)
RhCl; BeanTown Chemical >99.9%, anhydrous (trace metals basis)
PbCl2 BeanTown Chemical >99.9%, anhydrous (trace metals basis)
CdCh Thermo Scientific Chemicals >99.0 %, anhydrous, ACS
InClz Thermo Scientific Chemicals >99.999%, anhydrous (metals basis)
SnCl4 Thermo Scientific Chemicals >98.0 %, pentahydrate, extra pure
SbCls BeanTown Chemical >99.9%, anhydrous (trace metals basis)
CsCl VWR Life Science >99.9%, anhydrous, ultra-pure grade
BaClz Aldon Corp SE 100%, Dihydrate
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LaCls
HfCl4

WCls
ReCl3
OsCls
IrCl;
PtCl4
AuCl3
BiCls3
NaF
NaBr
Nal
NaNO3

NaCsH70s
AgNOs
KBr
PDMS
PP
HDPE film
UHMWPE
film
PPS film
PVDF film
PTFE film
PET film
PEEK film
PES film
ABS film
PI film
PEI film
PBI film
POM film
Nylon-6,6
film
PC film
PP
nonwoven
PET fabric
Kevlar
fabric

SPECTRUM CHEMICAL MFG CORP
Thermo Scientific Chemicals

Thermo Scientific Chemicals
Thermo Scientific Chemicals
BeanTown Chemical
TCI America
Thermo Scientific Chemicals
BeanTown Chemical

Thermo Scientific Chemicals
BeanTown Chemical
BeanTown Chemical

Thermo Scientific Chemicals

Sigma-Aldrich
BeanTown Chemical
BeanTown Chemical
BeanTown Chemical

Dow Corning Corp
CS Hyde Company
CS Hyde Company

64.5-70.0%, hydrate
>98%, anhydrous (metals basis excluding Zr)
(max. 2.7% Zr)
99%, anhydrous
100%, anhydrous
=99.99%, trihydrate (trace metals basis)
Hydrate
99%, anhydrous
Anhydrous
=99.997%, anhydrous (metals basis), ultra dry
=99%, anhydrous
=99%, anhydrous
=99%, anhydrous
=99.0%, ACS, anhydrous
100%, anhydrous
99.9%, anhydrous (trace metals basis)
=99%, anhydrous
SYLGARD™ 184
Thickness: 0.254 mm
Thickness: 0.381 mm

CS Hyde Company

CS Hyde Company
CS Hyde Company
CS Hyde Company
Benecreat
CS Hyde Company
CS Hyde Company
CS Hyde Company
CS Hyde Company
CS Hyde Company

PBI Performance Products, Inc.

CS Hyde Company
CS Hyde Company
Zonon
BYD Care
Testfabrics, Inc.

CS Hyde Company

Thickness

Thickness
Thickness
Thickness

:0.254 mm

:0.254 mm
:0.254 mm
:0.254 mm

Thickness: 0.2 mm

Thickness

:0.381 mm

Thickness:0.0762 mm

Thickness
Thickness
Thickness
Thickness
Thickness

Thickness

:0.254 mm
:0.254 mm
:0.254 mm
:0.055 mm
:0.254 mm

:0.254 mm

Thickness: 0.508 mm
Thickness: 0.1 mm
Thickness: 0.2 mm

Thickness: 0.6096 mm, square yard
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265
266
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267
268

269
270
271
272
273
274
275
276
277
278
279
280
281
282

Extended Data Table 2 | Summary of reported freestanding TizC2Tx MXene film and TizC2Tx coatings on

polymers.
Assembl -
Building block  Substrate _>upstrate Assembly thickness Conductivity b .
modification method (um) (Scm™)
TizCaTx Freestanding - Vacuum filtration ~3.6 ~25000 12
Ti3CoTx Freestanding - Blade coating 0.214 15100 13
TizCaTx Freestanding - Vacuum filtration 3.3 2402 14
Ti3CoTx Freestanding - Vacuum filtration 6 10400 15
TizCaTx Freestanding - Drop casting 23.2 7000 16
TixC:Te  Freestanding : Interfacial 0.010 3226 17
assembly

TizC2Tx Freestanding - Blade coating 3.6 9855 18
Ti3;C2Ty/GO Freestanding - Vacuum filtration 7 461.7 19
Ti3CoTx/CNF Freestanding - Vacuum filtration 47 7 20
TisCoTx/PDA  Freestanding - Vacuum filtration 6.95 5141 2
Ti3CoTx/CNF Freestanding - Vacuum filtration 6 1120 22
Ti3C2Tx/ANF  Freestanding - Vacuum filtration 37 931 23
TizCoTx-A Freestanding - Vacuum filtration 5 2656 24
TizCaTx PET film  Oxygenplasma  Spray coating 1.4 9276 25
S, N-Ti;C.Tx/GO  PET film - Blade coating 2.6 1198 26
TizCaTx PET film  Oxygen plasma Spin casting 0.088 9880 27
Ti3CoTx PET film  Oxygen plasma Spray coating 5.5 15000 28

Na-TizC2Tx PDMS film - Dip coating 0.132 20500 v{:;i
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283  Extended Data Table 3 | Ti3C2Tx MXene assembled on different polymer substrates.

Material Substrate Substrate treatment Assembly Asseml.)ly Ref.
method mechanism
. UHMWPE Plasma and bovine serum . Electrostatic 29
T13C2Tx . Immersing . .
fiber albumin treatment interaction
PVDF Vacuum Hydrogen
TizCo Ty porous Hydrophilic as received ; bond 30
filtration . .
membrane interaction
. Hydrogen
TixCyT, PET and O, plasma !:rea?mept and amino Dip coating bond 31
nylon fiber silanization interaction
Hydrogen
Ti3CoTx PC film Air plasma treatment Spray coating bond 32
interaction
Hydrogen
Ti3CoTx Aramid fiber Alkali and plasma treatment ~ Spray coating bond 33
interaction
Hydrogen
Ti3CoTx PP fiber Oz plasma t;Z?.ttir;lem and PEI Dip coating bond 34
£ £ interaction
PDMS film Poly Electrostatic
Ti3Co Ty PET film (diallyldimethylammonium Dip coating . . 33
. . Interaction
Nylon fiber chloride coating
Polydopamine- Adhesive
yaop PEEK disc Sulfonation Immersing polymer 36
TizCoTx .
bonding
Hydrogen
Ti3CoTx Cellulose None Dip coating bond 37
fiber . :
interaction
Hydrogen
Ti3CaTy Cotton None Dip coating bond 38
interaction
Hydrogen
Ti3Co Ty PI foam None Dip coating bond 39
interaction

284

285  Extended Data Table 4 | Roughness, sheet resistance, and thickness of Na-TizC2Tx assemblies on various
286  polymer substrates beyond PDMS. Note, the assembly time for each sample is fixed at 15 min, TizC2Tx
287 nanosheet and NaCl concentration are 5 mg mL™! and 0.01 mol L™\

Polymer and Na-TizC2Tx roughness Sheet resistance Thickness C.o.nduc
Sample 1 tivity (S
(nm) (Ohm sq™) (nm) cm)
Na-TisC:Tx@PP 5948, 88+65 3.9+0.3 147.0+59.3 17442.9
Na-Ti;C:Tx@HDPE 968.0+£217, 661+65 4.4+0.5 257.2+124.8 8836.4
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Na-

TiCT.@UHMWPE 18149, 244+43 4.0+0.8 196.0+193.4 12755.1
Na-Ti;:C>Tx@PPS 29+3,3149 5.1+0.3 101.4+£95.3 19337.1
Na-Ti;C>Tr@PVDF 46+2, 48+3 3.1+0.3 151.9+108.6 212364
Na-Ti;C:T.@PTFE 144423, 187+12 3.6+0.3 363.4+254.1 7643.9
Na-Ti;C:T.@PET 44+4,38+8 5.2+04 86.2+61.7 22309.5
Na-Ti;C:Tx@PEEK 57.0+5.0, 57+2 3.8404 168.0 nm+49.3 15664.2
Na-TisC:Tx@PP i 50+12 i i
nonvoven
Na-T13C2T.x@PET i 1.940.3 i i
fabric
Na-T13Csz@KeVlar i 27+0.4 i i
fabric
288
289

290 Extended Data Table S | Emissivity/absorbance of PEEK, Kevlar fabric, Na-TizC:2Tx@PEEK, and Na-
291  TizC:Tx@Kevlar during heating/cooling cycles.

Emissivity/absorbance Emissivity/absorbance Emissivity/absorbance

Sample Condition (1% cycle) (25 cycle) (50 cycle)
Heating 100 °C 0.10 0.10 0.14
Heating 200 °C 0.16 0.17 0.19
Na-TisC.Tx@PEEK Heating 300 °C 0.18 0.21 0.22
Cooling 200 °C 0.16 0.17 0.20
Cooling 100 °C 0.10 0.11 0.14
Heating 100 °C 0.38 0.36 0.37
Heating 200 °C 0.47 0.46 0.41
Heating 300 °C 0.48 0.44 0.44
Na-TisC:Tx@Kevlar Heating 400 °C 0.50 0.48 0.45
Cooling 300 °C 0.49 0.50 0.44
Cooling 200 °C 0.46 0.47 0.44
Cooling 100 °C 0.43 0.44 0.38
Heating 100 °C 0.87 - -
Heating 200 °C 0.95 - -
PEEK Heating 300 °C 1.01 - -
Cooling 200 °C 0.87 - -
Cooling 100 °C 0.90 - -
Heating 100 °C 0.94 - -
Heating 200 °C 1.10 - -
Heating 300 °C 1.02 - -
Kevlar fabric Heating 400 °C 0.93 - -
Cooling 300 °C 0.99 - -
Cooling 200 °C 0.96 - -
Cooling 100 °C 0.92 - -

292
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293

294  Extended Data Table 6 | Performance summary of Na-TizC3Tx@Kevlar and comparison with reported
295  work.

Coating/polymer Highest Tradiation- Highest Washmg Bend} ne
subsirate Trdiation (°C) Treduction (°C) T, Jouloe heating durability durability =~ Ref
(°O) Ro/Rin Ro/Ra0o0c
Ti3CoTx-PDA/Cotton - - 100.8,8 V - - 40
Ti3C2T/ANF 100 42 63.1,10 V - - 4l
Ti3CT/PVA/PCC 100.7 40.8 122.9,3V - - 42
Ti3C2To/PET 150 102 / - - 3
Ti3CoTy/Silk / / 74.6, 13 V - - M
Ti3C2Tx-ITO/PET 100 59.9 106.7, 6 V - - »
Ti3CoT/CNF 114 72.1 - - - 46
0.99
Ti3C2Ty/Cellulose - - - (Qem™)/(Q - 37
cm™)
. 0.98 47
Ti3CoTy/Cellulose QQ)
Nanocellulose- 0.62 48
Ti3C2T,/Cellulose/silicone ) ) ) ) (Q/(Q)
Na-TisC2Tx@Keviar 400 250 192.9 0.89 0325 1M

296

297 Extended Data Table 7 | Lennard-Jones potential parameters and charges of water, NaCl, PDMS, and
298  MXene.

299
Water NaCl
Owater Huwater Na Cl
o (kcalmol™")  0.1553 0.0000 0.1076 0.1004
e (A) 3.1660  0.0000 2.3100 4.3000
q (e) -0.8476  +0.4238 +1.0000 -1.0000
PDMS
Si 0) C H
o (kcal mol")  0.2443 0.2004 0.0847 0.0098
e (A) 3.8140 2.8200 3.4180 2.9720
q (e) +0.7608  -0.4620  -0.5604  +0.1370
MXene
Tiinner Tiouter C O
o (kcalmol!)  0.6087  0.6087 0.0660 0.1554
e (A) 1.9565 1.9565 3.5000 3.1656
q (e) 0.6800 1.0400  -0.7400 -0.6400
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