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June 9th, 2019

Dr. Benjamin Werth
Science Editor at JoVE


Dear Dr. Werth,

Please find enclosed a manuscript entitled “Asymmetric Thermoelectrochemical Cell for Harvesting Low-grade Heat under Isothermal Operation,” by Kaiyu Mu, Xun Wang, Ka Ho Li, Shien-Ping Feng, submitted for consideration in Journal of Visualized Experiments. 
[bookmark: _GoBack]Low-grade heat is abundant but its efficient recovery is still a great challenge. We invent an asymmetric thermoelectrochemical cell (aTEC) to efficiently convert low-grade heat into electricity. The aTEC is composed with graphene oxide (GO) cathode, polyaniline (PANI) anode and 1M KCl electrolyte. The cell generates a voltage due to the pseudocapacitive reaction of GO when heating from room temperature to a high temperature (40~90 oC), and then current is successively produced by oxidizing PANI when an external electrical load is connected. The aTEC demonstrates a remarkable temperature coefficient of 4.1 mV/K and a high heat-to-electricity conversion efficiency of 3.32% working at a high temperature of 70oC as equivalent to 25.3% of Carnot efficiency, unveiling a new promising thermoelectrochemical technology for low-grade heat recovery.  This is the first demonstration of heat-to-electricity conversion via isothermal heating; it is fundamentally different from the state-of-the-art systems with power generation coupled to temperature differential. 
         We believe this manuscript is well suit for JoVE. Our work opens a new game-changing technology for harvesting low grade heat. With further research and development, aTEC may find many applications, such as low power sensing and communication for smart cities and body heat-powered technologies.


We confirm that none of the material has been published or is under consideration for publication elsewhere. All authors have approved the manuscript and agree with its submission. We would be grateful if the manuscript could be reviewed and considered for publication in the journal. If you have any queries or questions, please do not hesitate to contact me. Thank you for your attention.


Sincerely,
[image: new signature]
Shien-Ping Feng
Associate Professor
Department of Mechanical Engineering
The University of Hong Kong
Associate Director
Laboratory for Nanofluids and Thermal Engineering
HKU-Zhejiang Institute of Research and Innovation
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