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Supplementary Figure 1. SEM images of the wood slice. a, b Sideview SEM images of a pinewood.
The pinewood growth direction has been observed. ¢, d Topview SEM images of the wood slice, which
is cut from a tree perpendicular to its growth direction.

b

Supplementary Figure 2. Photograph of steam generation process from the surface carbonized wood
under light illumination.
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Supplementary Figure 3. a-d The contact angle measurement from the pristine wood, surface
carbonized wood, and whole carbonized wood. e The reflection spectra of the pristine wood, surface

carbonized wood, and whole carbonized wood.
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Supplementary Figure 4. Steam evaporation from wood induced mass changes in the water as a
function of time. The inset image is the photograph of the pristine wood, surface carbonized wood,
and whole carbonized wood. The surface carbonized wood shows the highest steam generation ability
among three samples because of the good light absorptivity and the hydrophilic wood structure at the
bottom.! The solar-to-steam conversion efficiencies of the pristine wood, surface carbonized wood,
and whole carbonized wood are 27.65 %, 46.90 %, and 22.71 %, respectively.



Supplementary Figure 5. TEM image of CoO NPs. Inset: HRTEM image of a CoO NP.
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Supplementary Figure 6. The absorption spectra of CoO NPs.
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Supplementary Figure 7. a The potential of wood/CoO at 300 K, b the potential of wood/CoO at 308
K.
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Supplementary Figure 8. Time-dependent photocatalytic gas production profile of the wood under
light illumination.
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Supplementary Figure 9. Infrared radiation thermal images of the wood/CoO system under light
illumination with different solar intensity. a 100 mW cm™, b 200 mW c¢cm, ¢ 300 mW cm™.



Supplementary Figure 10. SEM images and EDS element mapping of CoO NPs attached to the walls

of the wood microchannels before photocatalytic reaction.

Supplementary Figure 11. SEM images and EDS element mapping of CoO attached to the walls of

the wood microchannels after the photocatalytic reaction.

Supplementary Figure 12. The reflection spectra wood/CoQO system before and after photocatalysis

process.

Reflection

100

80

60

40

20

= \V00d/C0O before photocatalysis
= \W00d/C00O after photocatalysis

400 600
Wavelength (nm)

800

1000



a b

Element: O
——Woo0d/CoO before reaction :
180000 —— Wo0d/CoO after reaction 50000 { —Wood/CoO before reaction
——Wood/CoO after reaction
150000
£ » 40000
c 120000 c
] ]
O 90000 & 30000
60000 20000
30000 I ‘
0 10000 4
0 200 400 600 800 1000 520 525 530 535 540 545
c Bind Energy(eV) d Bind Energy(eV)
30000 Element:C Element: Co
—Woo0d/CoO before reaction — ’
25000 | —Wood/CoO after reaction 1000001 _wgggjgggg%orrggﬁgt;‘on
3] 82} ]
§20000_ € 80000
o)
© 15000 © 60000 |
10000 ] 40000 4
5000 20000 , : T T
275 280 285 290 295 770 775 780 785 790 795
Bind Energy(eV) Bind Energy(eV)

Supplementary Figure 13. The XPS spectra wood/CoO system before and after the photocatalysis
process. a XPS full spectrum of the wood/CoO system before/after the reaction, b high-resolution XPS
of element O, ¢ high-resolution XPS of element C, and d high-resolution XPS of element Co for the

wo0d/CoO system.
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Supplementary Figure 14. The absorption spectrum from bulk water in the wood/CoO system after
photocatalytic reaction.



250

+H2

%é 200/ —@—O0;

=

c

kel

5 150

S

[0

@

o 100 4

G

€

3

5 50

0
T T T T T T T T T T T T T
0 20 40 60 80 100 120
Time (min)

Supplementary Figure 15. Time-dependent photocatalytic gas production profiles from the liquid
water. The photocatalyst is CoO NPs, and the sacrificial agent is not added.
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Supplementary Figure 16. Time-dependent photocatalytic gas production profiles from the
woo0d/CoO.
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Supplementary Figure 17. The H202 concentration determination from absorption spectra. a the
absorption spectra from different H202 concentration, and b the linear fitting between absorption peak
and H202 concentration.

The 5 umol ml™! H202 was used as the standard sample to react with copper (I) sulfate solution
and 2,9-dimethyl-1,10-phenanthroline (DMP) solution, and the obtained absorption spectrum was used
as the baseline. Due to the linear relationship between absorption peak and H202 concentration 2, the
H20: concentration in the solution after the photocatalytic reaction could be calculated based on the
above absorption spectra. After the photocatalytic reaction, the concentration of H2O2 measured is
about 1.01 and 13.48 pmol ml™! for the triphase reaction system and wood/CoO systems, respectively.

In the triphase reaction system, after 120 min test, the amount of H2 evolution is about 196.98
pumol, and the amount of Oz evolution is about 48.04 pmol. After the reaction, the H2O2 concentration
is 1.01 pmol mlI™!' in 100 ml reaction solvent. Thus the amount of H202 is 101 pumol. The H202 converts
to the Oz following the reaction equation below:

2H202 — 2H20 + O2 (1)

Combing the amount of directly produced Oz (48.04 umol) and the amount of indirectly converted Oz
from H202 (50.50 pmol), the total amount of Oz is 98.54 umol. Thus, the production ratio of H2 and
0215 196.68:98.54 (i.e., 1.99:1).

Regarding the wood/CoO system, the amount of H2 evolution is about 3677.55 pumol, and the
amount of O2 evolution is about 1121.21 umol after 120 min test. The H202 concentration is 13.48
pmol ml! in 100 ml reaction solvent after the catalytic reaction. Thus, the amount of H20: is 1348
pmol. Combing the amount of directly produced Oz (1121.21 pmol) and the amount of indirectly
converted Oz from H202 (674 umol), the total amount of Oz is 1795.21 umol. Thus, the converted
amount of Oz is 1795.21 umol. Considering the above calculation, the production ratio of H2 and Oz
18 3677.55:1795.21 (i.e., 2.04:1).



4000

== Steam (5 mlh-")
=== Steam (10 m| h-")
== Steam (21 mlh"")
3000 | =</=Steam (34 mlh-")
Steam (43 mlh")
== Steam (55 m| h-")
=s/p== Steam (62 m| h-")
2000 | =O=Steam (71 mlh™)
=== Steam (88 m| h-")
== Water

1000 -

Amountof H, evolution (umol)

T T
100 120

o4
)
)
N
IS}
=)
o
®
o

Time (min)

Supplementary Figure 18. Time-dependent photocatalytic hydrogen gas production profiles from the
liquid water and water steam with different flow rates. The photocatalyst is CoO NPs.
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Supplementary Figure 19. The hydrogen production rate as a function of flow rate of the water steam.
The photocatalyst is CoO NPs.
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Supplementary Figure 20. TEM image of CoO NPs after the photocatalytic reaction. Inset: HRTEM
image of a CoO NP.
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Supplementary Figure 21. Time-dependent photocatalytic hydrogen gas production profile from
liquid water at the reaction temperature of 373 K without light illumination.
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Supplementary Figure 22. a TEM image of MoS2. b HRTEM image of MoSz. ¢ The absorption
spectrum of MoS:. d Reflection spectra of the wood and wood/MoS: system.
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Supplementary Figure 23. a TEM image of C3N4. b HRTEM image of C3N4. ¢ The absorption
spectrum of C3Na. d Reflection spectra of the wood and wood/C3N4 system.
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Supplementary Figure 24. a TEM image of TiO2. b HRTEM image of TiO2. ¢ The absorption
spectrum of TiO2. d Reflection spectra of the wood and wood/TiOz system.
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Supplementary Figure 25. Amount of hydrogen production for the wood/MoS2, wood/C3N4, and
wo0d/TiO2 system.
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Supplementary Figure 26. a TEM image of CuS-MoS2. b HRTEM image of CuS-MoS:z. ¢ The light
absorption spectra of CuS-MoS:z. d Reflection spectra of the wood and wood/CuS-MoS: system.
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Supplementary Figure 27. Amount of hydrogen production for the biphase wood/CuS-MoS:2 system
without a sacrificial agent.
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Supplementary Figure 28. Amount of hydrogen production for the triphase CuS-MoS: system
without a sacrificial agent.
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Supplementary Figure 29. Scheme of energy band positions of CuS-MoS: photocatalyst.?
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Supplementary Figure 30. The high-resolution XPS of element S for CuS/MoS: before and after
photocatalytic reaction.

[V
T

40000/ 37219 pmol h1g' (142238 pmol h''cm?)

30000
20000
10000.
* 4h 6h

Supplementary Figure 31. Hydrogen evolution for the biphase wood/CuS-MoS: system in simulated
seawater. a Photograph of hydrogen evolution for the biphase wood/CuS-MoS: architecture in
simulated seawater under the illumination of sunshine. b Rate of Hz evolution from the biphase
wood/CuS-MoS: system in simulated seawater. The Hz collector was replaced by a new one every two
hours to extract the gas, which was then introduced to the GC device for evaluating the H2 production.
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Supplementary Figure 32. The photograph of the light intensity measurement.
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Supplementary Figure 34. The band structures of CoO



Supplementary Table 1. The element Co concentration in the bulk water from the wood/CoO system

after the photocatalytic reaction based on ICP measurement. Three samples are tested.

Sample Test 1 Sample Test 2 Sample Test 3

Element Co

. 1 0.0102 0.0123 0.0088
Concentration (pug ml™)

Supplementary Table 2. The measurement information for AQY calculation, including catalysts,

wavelength, light intensity, and H> yield.

Wavelength (nm)/ H: yield (umol)/
Catalysts Light intensitgy (rilw)cm'z) }:AQY((L;A)) :
Wood/CoO 380/13.82 255.01/41.1
Wood/CoO 420/16.32 405.85/50.1
Wood/CoO 500/12.32 325.77/44.8
Wood/MoS2 380/13.77 195.87/31.7
Wood/MoS2 420/16.59 295.25/35.9
Wood/MoS2 500/11.97 223.16/31.5
Wood/C3Na4 380/13.63 122.67/20.0
Wood/C3Na4 420/16.12 273.49/34.2
Wood/C3Na4 500/12.43 175.35/23.9
Wood/TiO2 360/13.54 193.74/33.6
Wood/TiO2 380/16.87 90.24/11.9
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