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INTRODUCTION

RESULTS AND DISCUSSION
Table 1. Crystallographic data and refinement
parameters obtained from the laboratory X-ray
powder diffraction.

A modiﬁed aqueous sol-gel reaction is used to synthesize a triple perovskite with
a composition Sr3Co2WO9 (SCWO). The structural analysis conducted at room

Chemical formula

SrCo2/3W1/3O3

Space group

Fm-3m

Molecular weight

708.56

Z

8

Crystal system

Cubic

Lattice parameters (Å)

a = 7.9073(6)

Cell volume (Å3)

494.40(2)

Calculated density (g/cm3)

6.318(6)

Data collection range

10 – 100°

No. of parameters refined

15

Average apparent crystallite size (nm)

23

Average apparent microstrain (×10-4)

45.377

RB (%)

4.37

Conventional Rp, Rwp, Re (%)

14.1, 14.8, 5.18

GoF

2.9

temperature reveals the presence of the cubic phase with space group Fm-3m.
The microstructure of the as-synthesized SCWO particles shows a different size
of particles depicting a polycrystalline nature. Triboelectriﬁcation is a trending
and unique concept in energy scavenging methodologies with ﬂexibility in
choosing from a variety of materials. This paves the way to evolve eco-friendly
triboelectric energy harvesters as a replacement for the limitation of batteries.
The outstanding dielectric properties and low loss make triple perovskite a
promising candidate for TENG. A triboelectric nanogenerator (TP-TENG) was
designed, which operates in vertical contact separation mode generating an
electrical response of voltage and current of 300 V and 2.2 µA, respectively, for
10 wt% polydimethylsiloxane- Sr3Co2WO9 (PDMS-SCWO) composite ﬁlm. The
power density of the rough surface TP-TENG was 30.5
higher than the power density of 5.5

µW/cm2

µW/cm2,

which is much

of plain surface TP-TENG. The

Figure 2. Rietveld output plot of the investigated
compound Sr3Co2WO9 treated at 950 °C. The
observed (red), calculated (black) and difference plot
(blue) for the fit to the PXRD pattern is shown along
with Bragg reflections of identified phase (vertical
ticks).

positive and negative triboelectric layers of the TP-TENG were made up of
aluminum and PDMS-SCWO composite ﬁlm, respectively. Furthermore, the
excellent ﬂexibility and durability of TP-TENG make it suitable for sensing
various gaits and information signaling (Morse code) in real-time applications,
as well as for charging commercial capacitors.

EXPERIMENTAL

Figure 3. Detailed illustration of the operating principle of TP-TENG
in vertical contact mode

Figure 1. SCWO synthesis and fabrication process of TP-TENG (a) synthesis of
Sr3Co2WO9 (SCWO) powder; (b) synthesis of rough PDMS-SCWO composite film; (c)
step-by-step TP-TENG fabrication from the substrate, electrode, and attachment of
triboelectric layers and (d) layer by layer arrangement of the TP TENG device along
with the surface morphology of the particles and sandpaper assisted PDMS-SCWO
composite film.

Figure 4. Biomechanical energy harvesting of TP-TENG (a)
Self-powered step monitoring module and the corresponding
electrical output signal from TP-TENG after the walk, run,
jump, stomp motion activity and (b) the powering of the low
powering electronics by charging a 100 μF capacitor.

Figure 5. Information signaling of the TP-TENG under a
triboelectric mechanism (a) Part of Morse code and Relationship
between the output signal of the TP-TENG and the input signal of
Morse code. (b,c,d, e) the demonstration of the information
signaling with the output signal of the TP-TENG based on the
Morse code.

CONCLUSIONS
A new facile approach of the modified sol-gel method was utilized to obtain the triple perovskite-based SCWO nanoparticles. Detailed structural and electrical analysis suggests that SCWO triple perovskite can be a
promising candidate for triboelectrification material. A simple vertical contact separation TENG is developed. The TENG applications specifically depend on the triboelectric series, so the dielectric based triple perovskites
material will add as a multifunctional material that leading towards new TENG applications. To improve the power density of the TP-TENG we implemented a soft-lithography method to generate micro-roughness. The
fabrication process and energy harvesting utilizing daily human motions are explained to gather the information of the various gaits. The device output is used to show several experimental confirmations like stability, load
matching analysis, capacitor charging, power density, powering of LEDs, and low ratting electronics. A real-time quick response of the TP-TENG could act as a Morse generator for self-powered information signaling. The
TP-TENG can be a promising substitute for a power source for driving the soft electronics and low-power electronic components, which additionally highlights a new insight towards self-powered systems.

