
Author’s Accepted Manuscript

Temperature regulated reverse electrodialysis in
charged nanopores

Rui Long, Zhengfei Kuang, Zhichun Liu, Wei Liu

PII: S0376-7388(18)30801-9
DOI: https://doi.org/10.1016/j.memsci.2018.05.026
Reference: MEMSCI16166

To appear in: Journal of Membrane Science

Received date: 24 March 2018
Revised date: 4 May 2018
Accepted date: 14 May 2018

Cite this article as: Rui Long, Zhengfei Kuang, Zhichun Liu and Wei Liu,
Temperature regulated reverse electrodialysis in charged nanopores, Journal of
Membrane Science, https://doi.org/10.1016/j.memsci.2018.05.026

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.05.026
https://doi.org/10.1016/j.memsci.2018.05.026


Temperature regulated reverse electrodialysis in charged 

nanopores 

Rui Long
*
, Zhengfei Kuang, Zhichun Liu, Wei Liu

*
 

School of Energy and Power Engineering, Huazhong University of Science and Technology, 1037 Luoyu 

Road, Wuhan 430074, China 

*
Corresponding authors: Tel: +86-27-87542618; Fax: +86-27-87540724, 

r_long@hust.edu.cn  

w_liu@hust.edu.cn (W. Liu)
 

Abstract 

Nanofluidic reverse electrodialysis (RED) is a promising way to utilize the vastly existed salinity gradient 

energy. In this paper, impacts of temperature gradient across the nanopore on the ion transportation and 

power generation performance are systematically investigated, and a theoretical description has been 

derived to illustrate the energy conversion efficiency under asymmetric temperatures. Results reveal that 

under isothermal reservoirs, the maximum power increases with increasing temperatures, while the 

corresponding efficiency presents no obvious difference due to synchronous enhancement of the cation 

and anion diffusive coefficients. For salt solutions under asymmetric temperatures, at small concentration 

ratios, the larger average temperature, the larger maximum power output due to augmented enhanced ion 

transportation. A negative temperature gradient contributes to the maximum power efficiency while the 

positive one decreases the maximum power efficiency. At large concentration ratios, the nanofluidic RED 

system exhibits different behaviours. A negative temperature gradient contributes to the maximum power 

and the corresponding efficiency while the positive one decreases the maximum power and the 

corresponding efficiency. The results in this paper may offer desirable guidance for improving 

nanofluidic RED performance. 
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1. Introduction 

Salinity gradient power generation, converting the Gibbs free energy of mixing into electricity, 

has drawn much attention due to vastly existed salinity gradient resources such as the mixing of 
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