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Fig. S1 The power density change of the solar simulator according to the height of CPC1. 
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Fig. S2 The mass change per unit area of CPC1 under dark versus irradiation time.

Fig. S3 The color change of (a) PC after (b) 1, 2, 3, and 4 h carbonization process.

Fig. S4 Temperature change of three sensors of the bulk seawater in the presence of CPC1 under 
1 sun for 40 min irradiation and 60 min dark.
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Fig. S The leaf on a hot plate and CPC1 (a and b) before (c and d) and after 10 min heating at 
180 oC (e) IR image of CPC1 after heating.

Fig. S6 Heat loss of CPC1 by conduction, convection, and radiation.

 

(a)

(d)(c) (e)



4

Fig. S7 Interaction between methyl orange (MO) dye and cellulose in CPC1.

Table S1 The required parameters of the seawater and the photoabsorbers for calculation of 
conversion efficiency and evaporation flux.

Sample
Δ𝑟=

𝑟𝑤𝑒𝑡 ‒ 𝑟𝑑𝑟𝑦
𝑟𝑑𝑟𝑦

× 100
Mass change 

per unit area

(kg m-2)

∆m

(g)

∆𝑇

(℃)

ṁ

(kg m-2 h-1)

% ƞ

Seawater       -    0.24 0.31   5.65    0.37 23.42

PC      -30    0.42 0.77   2.36    0.63 39.44

CPC1      -28    1.09 0.95   3.43    1.65 99.8

CPC2     - 9    0.56 0.85   2.92    0.85 52.99

CPC3      0    0.49 0.57   3.13    0.74 45.94

CPC4      0    0.32 0.49   2.88    0.48 29.82

Cellulose in CPC1

MO
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Table S2 Comparison of carbonized 3D photoabsorbers performances with CPC1.

Photoabsorber Evaporation flux 

(kg m-2 h-1)

Conversion 

efficiency (%)

Year

Bamboo 1.522 94.4 2021 56

Corncob 1.358 86.7 2020 55

Loofa 1.42 89.9 2020 54

Sunflower 1.51 100.4 2019 50

Pasta 1.3354 84.1 2019 91

Daikon 1.57 87.9 2019 92

Kelp 1.351 84.8 2019 93

Carrot 2.04 127.8 2019 53

Lotus seedpod 1.30 86.5 2018 52

Mushroom 0.198 78 2017 49

Pinecone 1.65 99.8 Our work


