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		Abstract

		Water quality monitoring is essential for river ecological environment. Harvesting water flow energy for river environmental monitoring is a promising solution for self-powered sensing technology. In this work, based on triboelectricâ€“electromagnetic (TENG-EMG) working principle, a triple-mode hybridized generator (TMHG) has been developed by integrating a solid-solid TENG (SS-TENG), a solid-liquid TENG (SL-TENG) and an EMG for efficient water flow energy harvesting. The basic TMHG in terms of structural parameters, response characteristics, power supply capacity and sensing characteristics is systematically discussed. A sophisticated and optimized structural TMHG with full packaging based on water wheel enables the three units to simultaneously and efficiently convert water flow energy into electric power, avoiding the energy loss caused by the introduction of auxiliary structures. Specially, after optimizing the structural parameters, when the working rotate speed of TMHG is 90 rpm, the SS-TENG, SL-TENG and EMG deliver an instantaneous power of 1.44, 0.15 and 15.9 mW, and 480, 120 and 122 LEDs array can be simultaneously illuminated, respectively. The self-powered capacity of TMHG is verified through the hybrid charging strategy of SS-TENG and EMG units. The output of SL-TENG has strong correlation with flow velocity, device immersion depth and water PH, further demonstrating a potential application of TMHG on self-driven sensing of river state. Moreover, a wireless monitoring system in terms of water quality is constructed and verified by harvesting water flow energy from river ï¬‚ow. This paper not only provides a potential strategy towards effective water flow energy harvesting, but also demonstrates the potential applications of the TMHG in water quality monitoring. 
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