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Figure S1. Photothermal conversion efficiency and mechanism. SEM images of A)
T13A1C2, B) T13C2, C) T13C2-OH, D) PXRD of T13A1C2, T13C2 and T13C2-OH, E) UV/Vis

spectra of Ti;AlC,, Ti3C, and Ti;C,-OH.
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Figure S2. BJH Desorption dV/dw Pore Volume of Ti;C,-OH. The pore size existing in

Ti;C,-OH, carefully examined by Brunauer—-Emmett—Teller (BET) test, is about 40 nm, due
to defect-etching strategy.



Figure S3. SEM observation on the three physical method combined materials: A) SEM
image of Ti;C,-Phys -wood; B) SEM image of GO-Phys-wood; C) SEM image of AC-Phys-
wood. It is hard for Ti;C, and AC to stay on the surface of the wood. It can be in form of GO
film on the surface of wood, accompanying with peeled off.
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Figure S4. Preparation of Ti;C,-OH
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Figure S5. Chemical reaction of Ti3;C,-OH and wood.
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Figure S6. FT-IR spectra of wood and Ti;C,-wood.
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Figure S7. Experimentally measured light absorption spectra for Ti;C,-wood, GO-wood, AC-
wood and natural wood. The bilayer wood absorbs nearly all the incident light over the entire
wavelength range due to synergistic effects between the wood’s microstructure and Ti;C,
layer composition.



Following Jurin’s Law!-3, this height can be obtained by balancing the weight of the liquid
that has ascended in these channels with the surface tension force experienced by the
ascended liquid column. The equilibrium height to which water will rise within the Paulownia
wood block was:
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In the above equation, y is the water surface tension 72.75%10- N/m and p,, is the density of
water. Here is a total of N number of channels of k different radii (R1, R2.... Rk). The number

of each channel is n1, n2.... nk, respectively. Therefore, the number density of the channels can
be denoted as x1, x2.... xk (where xj=nj/N).
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For this project, Table S1 provides the distribution of Paulownia wood microcapillaries as
show in Figure 21I.

Table S1 Distribution of radii for the Paulownia wood channels.

R(pm) Frequency(ni) Xi=ni/N
5 211 0.2414
10 372 0.4256
15 236 0.2700
20 47 0.0538
25 5 0.0057
60 2 0.0023
70 1 0.0011

These values in Table S1 were plugged into Eq. (1) to obtain the equilibrium height:
h=1.097 m.



According to the Jurin’s Law, the equilibrium height is 21.2 cm, if R|=R,=...R,;=70um. And,
if Rj=R,=...R;=60um, the equilibrium height is 24.7 cm.

Besides, if the radii are narrow overall, the water flow rate of the unit surface will be slow
down.*
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Figure S8. To illustrate the solar thermal stability of Ti;C,-OH, we analyzed the PXRD
pattern and UV-Vis after irradiated under 1 sun. A) PXRD pattern and B) UV-Vis spectra of
Ti3C,-OH before and after one-hour irradiation.
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Figure S9. SEM images of A) GO and B) AC.
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Figure S10. Contact angles of A) Ti3C,, B) GO and C) AC. The wettability of these three

materials was characterized by water contact angle so as to understand the differences in the
intrinsic water generation performance. As shown in the Figure S7, Ti3C,, GO, AC show an
increasing contact angle from 37.4°, 48.5°, to 110.0°, respectively.
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Simulation

The fluid field distribution, as well as the temperature distribution was simulated using the
COMSOL Multiphysics finite-element-based solver (http://cn.comsol.com). The simulation of
the two-phase flow in the porous media (wood) was modelled using the Brinkman model, in
which the capillary effect is treated by an additional diffusion term in the transport equation.
The flow field u, and pressure distribution p, of wet air in porous media are calculated by using
the finite-element-based solver. Therefore, the porosity ¢ must consider that the gas phase
occupies only a small part of the void space. The liquid phase velocity is small compared to the
moist air velocity, and such that Darcy’s law is defined in terms of the gas phase pressure
gradient to calculate the water velocity u; according to

K
u = ”leg (2)
where x; and g, are the permeability and viscosity of the liquid phase. There is no need to
define the second Darcy's law equation, but another liquid transport equation is needed.

The boundary conditions for the flow equations and their coupling is the same as in the
corresponding model (see Flow Properties).

The moist air phase diffusion was simulated by using the “Dilute matter transfer”
module. The second transfer mechanism is the flux produced by the binary diffusion of water
vapor and vapor-phase dry vacancies. The effective diffusion coefficient D ;between these
two components can usually be described by the Millington & Quirk equation:

D, = Dyee*/3513 3)

erf

with the vapor-air diffusivity D,, = 2.6*107> m?/s.
Both liquid and gas surroundings provide the velocity field that is applied to the water
vapor transport equation:
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M,,, and p,,, refer to the moist air molar mass and density.
In order to calculate the amount of water evaporated into the air, and considering the
reduction in liquid water and the increase in the proportion of wet air, the function is used:
Meyap = K(awnsat - n) (5)
where K is the evaporation rate, n,, the vapor dosage under saturation conditions and # the
current vapor dosage.

The free flow domain contains only wet air, and the velocity field obtained from the
laminar flow equation is used to describe convective heat transfer. According to the following
formula, heat of evaporation is used as the source term to insert the heat transfer equation:

Q=- Hvap'mvap (6)
where H,,, is the latent heat of evaporation.
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Figure S11. 2D view of simulated fluid field distribution of Ti;C,-wood evaporation system.
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Figure S12. Simulated temperature distribution of Ti;C,-wood evaporation system under A) 1
sun and B) 2 suns.
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Figure S13. Simulated temperature distribution of GO-wood evaporation system. D) Simulated
fluid field distribution of GO-wood evaporation system.
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Figure S14. Simulated temperature distribution of AC-wood evaporation system. D) Simulated
fluid field distribution of AC-wood evaporation system.
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Figure S15. The morphology of A) the wood B) Ti;C,-wood, C) GO-wood, and D) AC-wood
after exposed in the outside for two weeks (March 2020).
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Table S2 Interfacial water evaporation efficiency based on different types of materials from the
selected typical publications.

Materials Efficiency(%)  Solar intensity Types Reference
(KW m?)
Ti3C,-wood 96 1 MXene This work
Al NPs/AAM 88.4/91 4/6 Metal 3
Au/A1203 template 920 4 Metal 6
Au nanoflowers/silica gel 85 1 Metal 7
Cup-shaped structure of mixed 140 1 Metal oxides 8
metal oxide
TiO2-PDA/PPy/cotton 98 1 Metal oxides 9
Carbon sponge 90 1 Carbon materials 10
Vertically aligned graphene 86.5/94.2 1/4 Carbon materials 1
sheets membrane
Hierarchical graphene foam 91.4 1-5 Carbon materials 12
Plasmonic wood 85 10 Carbon materials 13
3D-printed GO-based 85.6 1 Carbon materials 14
evaporator
Carbonized wood 86.7 10 Carbon materials 15
Graphite/wood 80/89 1/10 Carbon materials 16
Surface-carbonized 89 10 Carbon materials 10

longitudinal wood

Carbon black/GO 87.5 1 Carbon materials 17
rGO/polyurethane foam 81 10 Carbon materials 18
rGO/filter paper 89.2 1 Carbon materials 19
GO film/cotton rod 85 1 Carbon materials 20
(Bluetec)/PV A/Electrospun 72 1 Polymers 21
PVDF-HFP nanofibers

Carbon black NPs coated 74.6 1.3 Polymers 22
PVDF menbrane

Dye modified PTFE 60 1 Polymers 3
membranes
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