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Supplementary information

Calculation about the energy generated by CO2RR system based on 1 km2 TENGs

Maximum daily production of formic acid in this work by TENGs with area of 0.04 m2: 2.798 µmol

Daily production of formic acid by TENGs with area of 1 km2: 69.95 mol

(Eppinger and Huang, 2017)Energy density of formic acid: 1.77 kWh/ L, Density of formic acid: 1.22 g/ 

mL, Molar mass of formic acid: 46.02538 g.

Energy density of formic acid produced daily by TENGs with area of 1 km2= 69.95 mol * 46.02538 g 

/1.22 g / 1000 * 1.77 kWh = 4.67 kWh

22015 World population: 7.358 x 109, 2015 global energy consumption: 21.78 x 1012 kWh

The daily energy consumption per capita in the world = 21.78 x 1012 / 7.358 x 109 / 365 = 8.315 KWh 

Percentage: (Energy density of formic acid produced daily by TENGs with area of 1 km2) / (The daily 

energy consumption per capita in the world) = 4.67/ 8.315 = 56 %

Figure S1. Detailed schematic diagram of the wave energy-driven CO2RR system



Figure S2. Optical images of the (a) spherical TENGs with the charge storage circuit board, 

electrochemical cell for (b) OER and (c) CO2RR.
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Figure S3. Self-discharge characteristic of the 0.01 F supercapacitor after charged to 2.4 V.

Table S1. The statistics of the FEHCOOH by the three discharge voltages

Table S2. Energies at different stages in the conversion process
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