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Abstract: Mechanoluminescence (ML) is a phenomenon where the application of mechanical force to ML materials generates
an electric field and produces light, holding significant promise as an eco-friendly technology. However, challenges in
commercializing ML technology has arisen due to its low brightness and short luminous lifetime. To address this, in this work,
we enhance ML efficiency by mixing carbon nanotubes (CNTs) into a ZnS: Cu embedded in a polydimethylsiloxane composite
ML device. The inclusion of CNTs boosts ML intensity by 98% compared to devices without CNTs, as the increasing CNT
fraction elevates conductivity, thereby amplifying ML intensity. However, this increase in CNT fraction also leads to enhanced
light absorption within the device. Consequently, we observe a trend where ML intensity rises initially but declines beyond a
CNT fraction of 0.0015 wt%. Based on these findings, we anticipate that our research will make valuable contributions to the

advancement of electrical powerless mechanoluminescent technology.
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Fig. 1. (a) Schematic diagram of mechano-electro-optical conversion
process and (b) triboelectricity of phosphor embedded in matrix.
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Fig. 2. (a) The production process of ZnS:Cu-PDMS-CNT ML
composite films and (b) photographic images of ZnS:Cu-PDMS-CNT
films with different CNT wt% ranging from 0 to 0.01 wt%.
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Fig. 3. (a) Photographic image of ZnS:Cu-PDMS-CNT ML
composite film and SEM images of the cross-sectional ZnS:Cu-
PDMS-CNT ML composite magnified by (b) x 100, (c) x 500, and
(d) x 5,000.
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Fig. 4. (a) Normalized absorbance, (b) photoluminescence spectra of
ZnS:Cu-PDMS-CNT ML composite films with different CNT wt%,
and (c) absorbance and normalized PL intensity of composite films as
a function of CNT wt% [Insets of (b) shows the PL images of ZnS:Cu-

PDMS composite film].
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Fig. 5. Generated voltages of ZnS:Cu-PDMS-CNT ML composite films at varying weight percentages of CNTs: (a) 0 wt%, (b) 0.001 wt%, (c)
0.002 wt%, (d) 0.003 wt%, (e) 0.005 wt%, and (f) 0.01 wt%. (g) Relationship between generated voltages and CNT fraction when the finger
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