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Abstract ; Electrocatalytic denitrification is one of the promising technologies for the treatment of nitrate
wastewater. This review comprehensively summarizes the recent advances in electrocatalytic denitrifica-

tion. Two reaction mechanisms of direct electron transfer and atomic hydrogen ( H" ) —mediated indirect
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reduction in electrocatalytic denitrification are analyzed. It is concluded that the rate—limiting step of
electrocatalytic denitrification is the reduction of NOj to NO; and the key intermediate determining
product selectivity is NO. On this basis, the element—doping method and its regulation effects on the
catalytic active centers and the electrocatalytic denitrification pathways are summarized, and it is sug-
gested that element doping is an effective method to improve the catalytic activity, product selectivity
and long—term stability of electrode materials. In addition, the influence of other factors such as water
quality characteristics and operating parameters on the electrocatalytic denitrification performance is dis-
cussed. It is confirmed that the coexistence of halogen ions in water, such as C1™ and Br™, can signifi-
cantly improve the N, selectivity, and most electrode materials exhibit— the best performance under
neutral conditions. Facing the increasing demand of nitrate wastewater treatment, it is pointed out that
the key bottlenecks limiting the large—scale application of electrocatalytic denitrification are the high e-
lectric energy consumption and the complex composition of the actual wastewater which leads to side re-
actions. Therefore, it is expected that the future research of electrocatalytic denitrification technology
needs to conduct long—term pilot—scale tests based on the physicochemical properties of various actual
wastewater. In addition to improving the reduction rate and product selectivity, it is also necessary to
pay attention to the electric energy consumption and monitor the safety of treated water to facilitate the
further development and practical application of electrocatalytic denitrification technology.
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Fig. 1 Mechanism of electrocatalytic denitrification
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Table 1 Electrode materials and their performance on electrocatalytic denitrification

AR B R NO;-N ¥R/ (mg - L) NO;-N LB/ % N, P/ % 27 30k
Cu/Fe@ NCNF 100.00 74.00 96.00 [36]
R 100.00 75.80 90.00 [37]
Cu@ Pd 50.00 81.90 90.70 [38]
Fe/Fe;0,-Ni 50.00 80.09 90.00 [39]
Pd/TiO, 20.00 91.70 / [40]
Fe-fFfbfis 100.00 90.00 / [41]
CuPd-CNTs 100.00 95.00 95.00 [42]
Fe(II)/Fe(1ll) -OH 35.00 96.80 99.60 [43]
Fe@ Gne 100.00 96.00 96.00 [44]
Pd NPs 100.00 99.00 87.50 [45]
YMGO/CB-CC 100.00 96.48 95.87 [46]
Sn/Ni 50.00 99.00 65.00 [47]
Cu-NPC 50.00 100.00 63.10 [48]
P/Co;0,~NF 50.00 98.00 100.00 [49]
FeS,@ FF 50.00 94.96 98.88 [50]
Cu/TNTA 50.00 84.30 / [51]
Co@ Cu,(OH),CO, 100.00 81.92 97.11 [52]
LaMn, ¢Cog , 04 25.00 78.40 / [53]
Cu-BDD 50.00 71.00 45.00 [54]
Fe@ N-C 50.00 83.00 100.00 [55]
Ti/CuZng0, 150.00 92.30 33.70 [56]
Cu0/Cu,0 NWs 100.00 99.90 86.90 [57]
Co-PBAs 50.00 100.00 97.89 [58]
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Fig. 2 Application of element—doped electrode materials in nitrate wastewater treatment
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BB —FP N L R R B, AR
TG i T NOS LR JF A N, Iy ok i) FL B TH
FE, REFE R (ISR, H 4 K 22 B8 1) REAEAIR
F 0.3 kW - h/g NO; —N, H.pifi %5 s 4% M BE 7 e itk
5 fk 2= O & A, fE AR E — 2B RE
IR0 7N SRR T LA R AR AR AR TS
PP b B ERTE T o SR S BRI K A2 Lo
82 7%, HLAb P REFE 1R A TS0 =R RLR K,
GAYEN 212 fifi i Pd %&b 23 S dk 47 1 B 40 %
K5 SR I 7K R A A AR S, 45 SR 3 B S B
JEIK I HAFE (1.1~ 1.3 kW - h/mol ) 2R L% /K e,

$6(0.12~0.19 kW - h/mol) BIEf5 2 5 .

TR KA A B 4, AT RE S A 2 A B
F(CI,Br %) ZMAHLEDLL I Pb Cd %5
&I B AR 2 2 0 IR M HL ARk R A
b, (A5 FrAh AR S AR UL K S 56 A 57, G
JE X R PR A AR A RE W T N,
PEPEAES 70 i 4 B R A A ) 4 Xt
NOS i JFUE = A AN RS Y Ak, e b 47 5
P K AL 2 iy, A A T AT — 8 1) TAL B LA 2%
B KA R B 5B 535 G W, %A TR i S Y H AR
Rt R A = AR, SU S f#FH Co,0,/Ti
FIfR AL 3 25 2105 K, i F 95 4U% 7K COD B, i
FEIEAT LA AL SRR HEAT T 25 N AL B i
SR T K CLUMREE R TR S Ak
FASAE AL BRI N, ek

5 HFitERE

P A A S i A — o R A 2 € v ARk Ak P
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SAEE TRV R R Rl A BH R T N ke A L R
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SOy LA BRIV A2 R R s 0, 5 5% T R i TR A K
e H: pH S 2 I A5, DA BEAE AN S B 2 7K B AL
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PRk, ZEG DL EhT, KRR N YR E T LT
JUANTT I (1) FISE AL R A Ak it R v NOS IR B
5 HHEA (NOSIRJF A NO; ) BIF & 4 s ks
SEPEM AT RL, (2) 3t Z R kR A skt
FE(ocEBae) , i st 32 5
HL PR AR50 R TP AR AR R, (3) KT
T-(ClI” Br™) AE W& 20 N,k #f i, 72 SLPRIR K
e AEAE B9 1% 2 B K A AL R A AL
BORBA TN AT, (4) HABTHAE & 2L
A PR A I A B RS, B 5T ek —
A EAICREFE 1Y) FEL AR M AR B85 1 2% 1, BB A8 A K 3
Pk A AL S A AL B AR 3 1) SE B . (5) FERE
S T A E A A R Y R b A XA [] 28 R R
ERBEAK R BRAL 22 R AE | 5T — R AR K Ak BB AR |
T IR A T AL 385 A Ak S A Ak B ) 2800 A A
NOSTEN I Z M5 4. (6) XF T Hfi Ak S i 1k
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