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Abstract—A means of enhancing the performance of triboelectric nanogenerators (TENGs) is increasing the dif-
ferences in work functions between contacting materials. Hexagonal boron nitride (h-BN) exhibits excellent
mechanical properties and high chemical stability as well as a high work function. As a result, engineers in the
field of energy harvesting have envisioned using h-BN in the electrification layer in TENGs. For the industrial
application of h-BN in TENGs, large-scale production is necessary, and h-BN is generally exfoliated and dis-
persed in various solvents. In this study, we evaluate the performance of a TENG with h-BN nanoflakes in the
polyimide (PI) layer. To synthesize a PI composite containing h-BN nanoflakes, h-BN powders are exfoliated and
dispersed in poly(amic acid) (PAA), which is the precursor of PI. Then, h-BN dispersion is spin-coated onto the
PI film and cured for 2 h under 300°C. This composite material can then be used for the electrification layer in
TENGs. Below the electrification layer, an aluminum foil is placed and used as an electrode. When the contact
and separation processes with polyethylene terephthalate are repeated, the fabricated TENG shows a maximum
power density of 190.8 W/m®. This study shows that h-BN is a promising material for enhancing the performance
of the electrification layer in TENGs.
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Fig. 1. Preparation of triboelectric nanogenerator
(TENG). (a) Exfoliation process of h-BN nanoflakes in
PAA and (b) fabrication of h-BN/PI composite film.
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Fig. 2. Schematic of TENG device.
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Fig. 3. SEM images of h-BN: (a) as-received h-BN powder,
and h-BN nanoflakes exfoliated and dispersed in (b)
the deionized water and (c) PAA.
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Fig. 4. Electrical outputs of TENGs depending on
external resistance from 10° to 10° Q. Variation of open-
circuit voltage and short-circuit current density of
TENGsS (a) without and (b) with h-BN nanoflakes. (c)
Variation of the power density of TENGs based on PI
film with and without h-BN.
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