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Supplementary Figure 1 ELRG electric outputs under various liquid dielectric properties.
Electric device is plugged into a 60-Hz AC input electrical source. a. ELRG open-circuit voltage
output with four different liquid materials. Dashed black line represents the saturation point. b.
ELRG open-circuit voltage output under different ion concentrations. c. Image of real experimental

setup with sealed liquid dielectric solvent and electric device, with yellow bar representing 3-cm
scale. d. Image of solvents introduced in the experiments
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Supplementary Figure 2 Conformation and resultant of electrostatic simulation. a. Simulation
scheme for calculating electric properties. b. Plot showing electric field distribution. c. Plot showing
polarization distribution d. Plot showing electric potential distribution
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Supplementary Figure 3 Mechanism of triboelectric electricity generation. a. Conformation of a
TEG. b. Schematic illustration showing step-by-step mechanism of a TEG. (i) Contact state;
triboelectric layer and electrode are in charge equilibrium state; (ii) separation process (first electrode
acquires free electrons and second electrode releases free electrons); (iii) separation state;
triboelectric layer and electrode are in charge equilibrium state; and (iv) contact process (first
electrode releases free electrons and second electrode acquires free electrons). c. Picture of real
experimental setup of a TEG with a dielectric loss layer. d. Enlarged view of a TEG with ELRG

setup
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Supplementary Figure 4 Voltage and current outputs from TEG under load resistances. Load

resistances are ranging from 10 kQ to 1 GQ. a. Plot showing voltage outputs. b. Plot showing
current outputs
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Supplementary Figure 5 Comparison of the ELRG electric outputs under the geometry of the
liquid dielectric. a. Schematic illustration with geometric factors for measuring ELRG outputs. b.
Image showing real setup under experimental condition of d =10 cm, h=10 cm, and L =10. c. Plot
showing voltage outputs under the consideration of sectional area and volume with L=0. d. Plot
showing voltage and current outputs under the consideration of distance between the liquid dielectric
and electric system
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Supplementary Figure 6 Experiment configuration to demonstrate ELRG effect. a. Experiment
pictures. Without liquid dielectric / without charging; b. with liquid dielectric / without charging; and
c. with liquid dielectric / with charging. d. Plot showing capacitor charging. e. Electronic device
power consumption depending on various liquid dielectric materials with different thermal

conductivity. f. Plot showing reduced power consumption when various liquid dielectrics are
integrated
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Supplementary Figure 7 Schematic illustration of constructive energy harvesting model. All
electric devices are plugged into a 60-Hz AC input electrical source. Detailed electric outputs are

given in Extended Data 8.
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Supplementary Figure 8 Voltage and current outputs from respective ELRG. All electric
devices are plugged into a 60-Hz AC input electrical source. a. Picture with ELRG-integrated laptop
(left); plot showing open-circuit voltage (middle); short-circuit current (right). b. Picture with ELRG-
integrated cell phone (left); plot showing open-circuit voltage (middle); short-circuit current (right). c.
Picture with ELRG-integrated desk top (left); plot showing open-circuit voltage (middle); short-
circuit current (right)
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Supplementary Figure 9 Capacitor (1000 uF) charging plot from ELRG. The capacitor is connected to the
other electric system when the plot line is saturated
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Supplementary Figure 10 Schematic illustration of constructive self-powered wire sensing model.
All electric devices are plugged into a 60-Hz AC input electrical source
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