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13 Supporting Figures

14
15 Figure S1. Height distribution histogram of the CO2-laser-carbonized layer.
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17 A height distribution histogram of the CO2-laser-carbonized layer was obtained from the cross-

18 sectional FE-SEM image of the CO2-laser-carbonized chitin nanopaper (Figure 4d). The average 

19 height of the CO2-laser-carbonized layer was calculated to be 159.2 ± 18.2 µm.
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21

22 Figure S2. Tauc plots and estimated optical bandgap values of the (a) original chitin nanopaper, 

23 (b) CaCl2-treated chitin nanopaper, and (c) CO2-laser-carbonized chitin nanopaper.
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25
26 Figure S3. Equilibrium surface temperature under 1 sun irradiation of CO2-laser-carbonized chitin 

27 nanopaper prepared with different spraying times of 25 wt% CaCl2/ethanol solution and different 

28 CO2 laser powers.

29

30 The effects of the CaCl2 pretreatment time (spraying time of the 25 wt% CaCl2/ethanol solution) 

31 and CO2 laser power on the solar thermal heating performance of the CO2-laser-carbonized chitin 

32 nanopaper were investigated (Figure S3). The CO2-laser-carbonized chitin nanopaper prepared 

33 with a CaCl2 pretreatment time of 10 s exhibited a higher surface temperature (i.e., higher solar 

34 thermal heating performance) than those prepared with CaCl2 pretreatment times of 5 and 20 s, 

35 regardless of the examined laser power (1.5, 3.0, 4.5, or 6.0 W). Hence, the optimal CaCl2 

36 pretreatment time for providing the best solar thermal heating performance was determined to be 

37 10 s. This is possibly because CaCl2 pretreatment for 10 s can balance the combustion inhibition 

38 during carbonization and the surface exposure of the carbonized layer. Regardless of the CaCl2 

39 pretreatment time, the solar thermal heating performance of the CO2-laser-carbonized chitin 

40 nanopaper was increased with increasing laser power from 1.5 to 4.5 W, while the solar thermal 

41 heating performance was decreased with increasing laser power from 4.5 to 6.0 W. Hence, the 

42 optimum laser power was considered as 4.5 W. This is possibly because a laser power of 4.5 W 

43 can balance the progress of carbonization and the suppression of combustion.
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