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Fig. S1. XPS spectra of different samples.



Fig. S2. Optical picture and SEM images of the Cu-PPy foam.
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Fig. S3. Differential scanning calorimetry curves of water in Cu foam, Cu/CuO foam, Cu-PPy

foam, Cu/CuO-PPy foam, and pure water.
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Fig. S4. Water contact angle variations of different samples.
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Fig. S5. Liquid supply (wicking) capability of Cu/CuO foam and Cu/CuO-PPy foam wicking
structures. (A) Snapshots of wicking experiments on Cu/CuO foam, and Cu/CuO-PPy foam. The
wicking front is marked by the blue dashed lines; (B) Average wicking velocity v,, and volumetric flow
rate u, on the Cu/CuO foam and Cu/CuO-PPy foam; (C) Photos of Cu/CuO foam and Cu/CuO-PPy
foam when the water level reaches a stable state; (D) Saturation level height of Cu/CuO foam and

Cu/CuO-PPy foam.



Fig. S$6. Optical picture of Cu and Cu-PPy foam inserted into water reservoir for water supply

against gravity.
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Fig. S7. Mass change curves of the 2D Cu/CuO foam, 2D Cu/CuO-PPy foam, 3D Cu/CuO foam,

and 3D Cu/CuO-PPy foam evaporation systems under 1 sun.
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Fig. S8. Evaporation performance of 3D Cu/CuO evaporators driven by Joule heating at

different voltages. (A) Mass changes. (B) Evaporation rates.
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Fig. S$9. Spectral absorptance of Cu/CuO-PPy foam before and after soaking in 10 wt.% brine

for 12 h.
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Fig. $11. Experimental setups for outdoor water yield performance evaluation.
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Fig. S12. Environmental conditions during the outdoor experiment. (A) Solar intensity and (B)

ambient temperature and relative humidity for a 5-day outdoor experiment.

14



Table S1. Summary of water evaporation performance under one sun illumination.

Rate
Evaporator Tamb (°C RH (% Structure Ref.
P b (°C) (%) (kg m2 h)
Aerogels Ioadeq with gold 29 55 oD 57 (1)
nanoparticles
Membrane assembled from
copper-zinc-tin-selenide 25 30~40 2D 1.5 (2)
nano-carambolas
Bridge evaporator by paper 23~95 60~70 3D 164 3)
and wood frame
1D-O-doped MoS;-, 28 40 1D 25 4)
nanosheet assembly
3D cup-shaped evaporator
with CuFeMnO, 21.5 o9 3D 2 (%)
Janus evaporator by
hydroxyapatite nanowires
and nickel 28 40 2D 1.38 (6)
oxide
3D evaporator coated with 24 35 3D 16 7)
carbon black
Maize straw/graphene o5 50 3D 39 (8)
aerogels
Vertically gllgned graphene o5 20 3D 21 9)
pillar array
Carbonaceous
nanosheets/MXene hybrid 25~26 55~60 3D 1.4 (710)
foam
Zeolitic imidazolate
framework-isolated / / 2D 1.8 (17
graphene
Nanostructltjred Ni—NiO,/Ni 15~18 18~20 2D 14 (12)
oam
This
Cu/CuO-PPy foam 24~26 55~65 3D 4.1

work
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Note S1: Heat loss calculation
The heat loss of the evaporation system consists of radiation loss, conduction loss, and
convective loss, which are analyzed as follows (3, 13-15):
(1) Radiation loss
The radiation loss can be calculated by the Stefan-Boltzmann law:
¢ = eAo(T{-T3)
where @ is the heat flux, € is the emissivity of Cu/CuO-PPy foam (0.86), A is the evaporation surface
area, o is the Stefan-Boltzmann constant (5.67x10% W m=2 k), and T; is the temperature of the
absorber under 1 kW m2 solar illumination (308 K). T, is the atmospheric temperature (298 K), and
the calculated radiation loss is ~5.4%.
(2) Conduction loss
The conduction loss can be obtained by the following formula:
Q = CmAT

where Q is the heat energy, C is the specific heat capacity of water (4.2 J g' “C-'), m is the volume

weight of water (20 g), and AT is the temperature change (1.5°C) after evaporation for 1 h. Therefore,

the calculated thermal conductivity loss is ~ 3.0%.
(3) Convection loss

The convection loss can be obtained by the following formula:
¢ = hAAT
where @ is the heat flux, h is the convective heat transfer coefficient (5 W m2 K'), A is the
evaporation surface area, AT is the temperature difference between the Cu/CuO-PPy foam surface
and the surrounding environment (10 K). Thus, the calculated convection loss is ~ 5.0%.

Based on the above analysis, the radiation loss, conduction loss, and convection loss are
calculated to be 5.4%, 3.0%, and 5.0%, respectively. Under one sun, the total heat loss of the

evaporation system is 13.4% and the solar-evaporation efficiency is 86.6%.
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