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(i) Molecular-scale Hydration:
Electrical energy harvesting

Proton flow

Hydrophobic (HPB) region
(pristine CNT)

(i) Positive electrode

Pristine CNT Oxidized CNT (ii) Torsional return spring

AN RE HICHHE F+d X

Mechanical torsional energy harvesting

(ii) Microscale Hydration: - =
Hydrophilic (HPL) region

(oxidized CNT)

_———

> - .

(i) Negative electrode

McKibben structure  Micro-channel (if) Hydro-driven torsional actuator

J. M. Lee, et. al., Adv. Mater. 2025, 37, 28, 2501111
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