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Progress in selective electrochemical reduction of nitrate into ammonia
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(1. School of Metallurgy and Environment, Central South University, Changsha 410017, China;

2 Jiangxi Gaiya Environmental Protection Technology Company, Shangrao 334100, China)
Abstract ; Selective electrochemical reduction of nitrate (NO3) into ammonia ( NH,) is critical for en-
vironmental remediation and resource recovery. This review comprehensively summarizes the recent ad-
vances in electrochemical conversion of NO; into NH;. Mechanisms of NO; reduction are discussed.
The conversion of NOJ into NO; and formation of N—H is the key for achieving high selectivity of NH,.
The technologies and strategies for enhancing the performance of electrode are summarized and com-
pared. The crystal structure, morphology and charge density of materials are the key factors affecting
the properties of electrode materials. The influence of electrochemical reactor on NOj conversion and
NH, formation is described. The core of electrolytic cell is to avoid anode interference and in—situ real-
ize NH, separation and recovery. With these facts, it is proposed that the strategies for NO; electro-
chemical selective reduction synthesis of NH, are the development of low—cost, stable, and efficient e-
lectrode materials and electrochemical synthesis and in—situ separation of NH; reactor. Besides, the
long—term large—scale research on the electrochemical synthesis of NH; from actual NO; wastewater is
critical for promoting the industrialization of this technology.
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Table 1 The performance of electrode material for electrochemical NO; reduction into NH,

NH, =%/
AR B R NH, B £5:1E/ % HEHLERCR/ % SCHk
(mmol - h™" + ecm™?)
Au / 58 / [47]
Ru 9Kk 1.03 100 / [48]
CuPd &4 212 / 95.50 [51]
CuPd T HEHE / 77.49 90.02 [52]
Pd 4Kk 0.548 5 / 79.90 [53]
BT Fe 0.46 / 75 [54]
B / 75 / [55]
Tt S A / 81 / [56]
Cu/Cu, 0 0.24 91 93.8 [57]
Cu/Fe-Ti0, 0.01 90.90 91.20 [33]
CuFe / 86.80 94.50 [9]
Cug,Nig, / 100 >99 [58]
Ti0, @ HNTs / 87.10 85.00 [59]
Co—Fe@ Fe, 0, 0.128 99 85.20 [60]
Fe, TiOs 44K 15 0.136 / 96.06 [28]
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Table 2 The electrochemical reactor for electrochemical NO; reduction into NH,

F i FLBRR R Cl™/(mg - L") NH, #E£:4/ % ik
0 85
CoP [27]
1 000 12
0 81.10
CuP/CF [37]
2 000 1.40
HE
0 65
Co;0,/Ti [82]
1500 4
. 0 75
VOR35S [24]
1 000 0
0 96
Co—-NAs [70]
1 000 80
TR AT 4 0 38 [93]
P
CoP 1 000 80 [27]
635 84.7
Cu0@ Cu [94]
230 88.2
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