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Chinese team develops skin-like triboelectric
nanogenerator

June 2 2017, by Bob Yirka
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A transparent electronic skin for tactile sensing. Credit: Xiong Pu

(Phys.org)—A team of researchers with the National Center for
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Nanoscience and Technology in China has developed what it is calling a
skin-like triboelectric nanogenerator (STENG). In their paper published
in the journal Science Advances, the group describes the nanogenerator
they built and offer suggestions for its use.

Prior research led to the construction of TENG devices that generate
electricity by pressing materials together and taking them apart, creating
an electrostatic charge. In this new effort, the researchers put an S in
front of the name of their TENG device to highlight its similarity to
human skin.

To make the new device, the group mixed an elastomer with an ionic
hydrogel to create a material that is both flexible and nearly transparent.
Unlike other TENG devices, the elastomer can be used as the layer that
is electrified while the hydrogel can work as the electrode. This allowed
for much better stretching abilities—the team reports a 1000 percent
improvement over other TENGs.

The researchers report that the material is also nearly clear, allowing
96.2 percent of light to pass through it—this, they suggest, makes it
useful for devices that require transmission of optical data. The
nanogenerator was able to continue functioning properly in temperatures
up to 30° C, and with humidity as high as 30 percent. Testing showed
that the material was capable of producing up to 145 volts and had a
power density of 35 milliwatts per square meter when configured as an
open circuit. The team notes also that all of the materials used to make
the device are inexpensive, light and readily available.

As an end product, the STENG could be used to adhere to skin or
clothing to generate electricity powering small devices such as phones or
music players. Because it can be made in a variety of shapes, it could
also be used in other configurations, such as inside of a shoe, where it
could generate electricity by taking advantage of the foot pressure
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against the insole. The researchers note that it could also potentially be
used in applications that involve tapping, or even in self-powered robots.

A circular soft and transparent triboelectric nanogenerator. Credit: Xiong Pu

More information: Ultrastretchable, transparent triboelectric
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nanogenerator as electronic skin for biomechanical energy harvesting
and tactile sensing, Science Advances 31 May 2017: Vol. 3, no. 5,
e1700015, DOI: 10.1126/sciadv.1700015

Abstract

Rapid advancements in stretchable and multifunctional electronics
impose the challenge on corresponding power devices that they should
have comparable stretchability and functionality. We report a soft skin-
like triboelectric nanogenerator (STENG) that enables both
biomechanical energy harvesting and tactile sensing by hybridizing
elastomer and ionic hydrogel as the electrification layer and electrode,
respectively. For the first time, ultrahigh stretchability (uniaxial strain,
1160%) and transparency (average transmittance, 96.2% for visible
light) are achieved simultaneously for an energy-harvesting device. The
soft TENG is capable of outputting alternative electricity with an
instantaneous peak power density of 35 mW m-2 and driving wearable
electronics (for example, an electronic watch) with energy converted
from human motions, whereas the STENG is pressure-sensitive,
enabling its application as artificial electronic skin for touch/pressure
perception. Our work provides new opportunities for multifunctional
power sources and potential applications in soft/wearable electronics.
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