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Fig. S1 (a) Photographs showing the natural waste bamboo sawdust and (b) the
resulting bamboo-derived carbon after high-temperature treatment. (c) Variation in
open-circuit voltage during the drying process under ambient conditions after water is
added to a doctor-bladed film prepared from an aqueous dispersion of bamboo-

derived carbon. (d) Change in open-circuit voltage when a section of the doctor-

bladed film is partially immersed in water.
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Fig. S2 Comparative analysis of BET surface area and zeta potential for BS, BC, and
BC-H™.
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Fig. S3 Effects of acidification treatment on bamboo-derived charcoal. (a) Alterations
in evaporation-induced power generation performance before and after acidification.

(b) Changes in mass of the charcoal material following the acidification process.
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Fig. S4 Performance evolution of BC-H* formulated into functional ink. (a)
Photograph depicting the BC-H" ink prepared for printing applications. (b) Devices
fabricated via screen-printing using the BC-H' ink. (c) Open-circuit voltage
comparison between an aqueous BC-H' solution and the formulated BC-H* ink. (d)

Open-circuit voltage of BC-H™ inks prepared with varying binder compositions.
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Fig. S5 Impact of different printing substrates on BC-H* devices. (a) Photographs
showing BC-H' ink patterns fabricated using 150-mesh and 200-mesh screens on
different textile materials. (b) Open-circuit voltage recorded from BC-H' films
deposited on fabric-based and paper-based substrates. (c) Open-circuit voltage of BC-

H* films prepared on nylon and polyester textile substrates.
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Fig. S6 The power generation performance of BC-H* membranes through evaporation
is influenced by carbonization and acidification processes. (a) Open-circuit voltage of
BC-H* membranes fabricated at varying carbonization temperatures. (b) Open-circuit
voltage of BC-H" membranes prepared with different carbonization durations. (c)
Open-circuit voltage of BC-H" membranes subjected to varying acidification ratios.

(d) Open-circuit voltage of BC-H" membranes treated with different acidification

times.
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Fig. S7 Electrical conductivity of composite membranes under different CB contents.
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Fig. S8 Open-circuit voltage (left) and short-circuit current (right) of the optimized

device in deionized water.
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Fig. S9 The temporal evolution of open-circuit voltage for BC-H" membranes with

varying active areas.
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Fig. S10 The open-circuit voltage variations of proton exchange membranes with

different thicknesses.
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Fig. S11 Variations in voltage and current of the device measured in NaCl solutions

with concentrations ranging from 0 to 0.4 M.
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Fig. S12 (a) Output voltage of the device under different bending cycle times. (b) The

variation of the output voltage of the device over time after 500 cycles of bending.
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Fig. S13 The effects of series or parallel connections on voltage and current with

varying numbers of devices.



