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Abstract

Lithium-sulfur batteries have drawn numerous attentions by many researchers, because of their
high energy density, environmental friendliness and high-cost effectiveness. However, the “shuttle
effect” of polysulfide is still the main difficulty that hinders the commercial application of lithium-
sulfur batteries. Herein, to capture polysulfide, shape memory alloy (SMA) and carbon nanotubes
(CNTSs) are adopted to design a bionic intelligent micro-device. Sensing temperature deviation, the
bionic micro-device automatically changes its shape, which drives CNTs to capture polysulfides.
When the micro-driving devices is used in Li-S battery, a high specific discharge capacity of 2150
mAh-g-1is achieved after 50t charge-discharge cycles, which much higher than the discharge capac-
ity (1678 mAh-g-1) of Li-S battery without micro-driving devices, demonstrating high specific capac-
ity and good cyclic stability. The bionic intelligent micro-device designed and constructed in this
paper will provide some new ideas for the commercial application of lithium-sulfur batteries.
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Figure 1. Heat deformation and recovery of shape memory alloy wire
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Figure 2. Heat deformation and recovery of shape memory alloy spring
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Figure 3. SEM observation of chemical vapor deposition grown carbon nanotubes at 650°C temperature
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Figure 4. SEM observation of chemical vapor deposition grown carbon nanotubes at 750°C temperature
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Figure 5. SEM observation of chemical vapor deposition grown carbon nanotubes at 850°C temperature
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Figure 6. Charge-discharge cycling performances of Li-S batteries. (a) Without micro driving device; (b) With micro driving

device
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Figure 7. Columbia-cycling performances of Li-S batteries
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