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VEWRAE S St 5RO A BV VAR R = T A I B, A AR, EEEEHE 20 min f5, d5k
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Fig.2 Scanning electron microscope image of electrode
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KA A AL ORI R D, SR AA A GE RUO EE S AR HES . X BT EO
HL TR (XPS)(1&1 3(b)) 45 R KW, Ni-Cu NW L5 Cu2p 454 AE W EH N, 425G R A~05eV,
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Fig. 3 XRD patterns and XPS Cu2p spectra of different catalysts
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Fig. 4 LSV image and ECSA image of different electrodes
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Fig. 5 Faraday efficiency of different electrodes
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Fig. 6 Effect of Ni-Cu NW catalyst on nitrogen electric reduction at different rotational speeds
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Fig. 7 ESR spectra of different nitrate concentrations and H,,, quenching experiment
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Electrochemical nitrate reduction of porous electrodes modified with Ni-Cu
nanostructures
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1. School of Environmental Science and Engineering, Guilin University of Technology, Guilin 541004, China; 2. School of
Environment, Tsinghua University, Beijing 100084, China
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Abstract  Electrochemical conversion of nitrate ions into valuable ammonia is a green and low carbon
approach for nitrate disposal. A porous electrode modified with Ni-Cu’ nanostructure was prepared and the
according flow-through electrochemical reactor system was constructed with-the synergy of electric field and
flow field. At —0.6V(vs. RHE), the Faraday efficiency of ammonia reached (84.35+3.63)%, whereas that of
foam Cu electrode was only (17.2+0.63)%. By using the flow-through reactor, the Ni-Cu NW electrode
electrolyzed 1 400 mg-L™" NO,-N at the potential of —0.6 V, a stirring rate of 300 r'min”', After 100 min
treatment, the results exhibited that the conversion rate of nitrate and the selectivity of ammonia was 100% and

85.5%, respectively. Electron spin resonance spectroscopy (ESR) and H,,, quenching experiments showed that

ads
in addition to direct reduction of nitrate by electrode; the produced H,,, could further facilitate nitrate reduction.
With a current of 50 mA-cm™ for 24 hours, no obvious change in nitrate reduction performance could occur
before and after running.

Keywords electric reduction; nitrate; Cu foam; copper-nickel alloy
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