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Enhanced desalination performance of flow electrode capacitive deionization
by introduction of graphite felt as current collector

XIN Zekun'*’, WANG Tianyu*’, QU Jiuhui'*”’

1. State Key Laboratory of Environmental Aquatic- Chemistry, Research Center for Eco-Environmental Sciences, Chinese
Academy of Sciences, Beijing 100085, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3.
National Engineering Research Center of Industrial Wastewater Detoxication and Resource Recovery, Beijing 100085, China

*Corresponding author, E-mail: tywang@rcees.ac.cn

Abstract As a new desalination technology, flow electrode capacitive deionization (FCDI) has received great
attention. Howeyver, the poor electrical conductivity of activated carbon used in FCDI system has an adverse
effect on its desalination performance. Therefore, in this study, three-dimensional porous graphite felt was
introduced as current collector to increase the utilization of activated carbon in the flow electrode, so as to
improve the electron transfer and the desalination performance of the FCDI system. The results showed that the
introduction of graphite felt increased the desalination rate of FCDI by 175% and reduced the power
consumption per unit desalination by 40%. By comparing the contribution rate to FCDI desalination between
graphite felt and activated carbon, it was shown that graphite felt improved the desalination performance of
FCDI mainly by strengthening the electron transfer between activated carbon and current collector. The
experiment of electron transfer between cathode and anode confirmed that the introduction of graphite felt
promoted the electron transfer between current collector and activated carbon. This study solves the problem of
low utilization of activated carbon in FCDI system and provides a theoretical guidance for the popularization
and application of FCDI.

Keywords flow electrode capacitive deionization; graphite felt; direct electron transfer; utilization of

activated carbon
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