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Abstract: We investigated performances as well as influencing factors of electrocatalytic denitrification of a porous titanium loaded Pd
Cu (4! 1) cathode, from drinking water. Up to 96.9% of NO3 -N may be reduced to N5 with electrocatalytic activity as 16. 69 mg/

(g*h). The Nitrate reduction presented an apparent first order reaction at lower nitrate concentration, while a zero order reaction at

higher nitrate concentration. Little nitrate reduction was observed when cell voltage ( or current) was lower than 1.5V (or 5 mA);

the side reaction of ammonium production became noticeable if the cell voltage (or current) was higher than 4.2 V (or 30 mA) . Both

the activity and the selectivity were good at a neutral pH; at acidic pH, the activity increased while the selectivity decreased. Mass

transfer in solution was found little effect on the reactions in the tests. Other anions such as Cl0; ., HCO3 .,

to NO3 =N removal with sequence of ClOy < HCO3 < CI.

CI" did somew hat harms

Key words: porous titanium: Pd-Cu alloy; electrocatalytic denitrification; drinking water

MR KRS R 26 G Y O 28 5|k AT 3 11 5%
V5 G 2 AU T A b A R v U 1 i AL,
FPnHRIY, LR B A DT NI
2 W ER SR N (1 4 JFE A3 22 J T fA S il . 76 1 9

Hh, AR AR L — P AR 55 B, -t — Bl AR 59 A G A7
P, 5 B S T A RE TR A I DL E. DA

NO3-N v, KRS M K AR HE N 11.6 mg/ L,
HE4E 9 5.3 mg/L 5 35 [H EPA AU 5 T A 41 41
(WHO) il 5 /2 HI K b #E 10 mg/ L, #E 27 4
Smg/ L.

F AT C 22 BN AR I K A Ji i 5 32 2 B A
I AR (B T A8 JBIE BT R R
Tk, X2 )7 vk T 8 5 0 Ja BRA:, 3 LA 7] e 36 A 22
A PRI RRSR R K, M EY A
WOEANIE A AL /AN [ K A B e N TR AR R

W th— 283 1) T 20073, I 4R K 4 52 RIE 4k
QAL R AR I 4 SR T A DAy 3 SR ) 2L
He ¥R/, A b i 2 et A, AR T2 I
B 1 52 B 7 UV 30 4 Sk I8 Y PR A 2 i R A
VRO SZ B A28 TSN D3I 5G3E, I W /K Ak
BRE ARG AR 1 i o5 T O

SIS 48 LA W, 5 Al I R AR 0 ST 1 B
FELBR HE A AR rh, X< s ri A 3 o L AT % v )
i TE. de Vooys 5 AWFFL R W, P& Cu & & fiE{L
FAUTE LA o 8 M 1 ) B R B AR A 1) N )
DA SCHRAE AT 5% 532 o N ) 5 T e 2 B, iy H— 2%

¥ B #3: 2005 04-06; 11T B #3: 20050531
B E: [ 5 e EORTEST & e R 863) 10 H ( 20024 A649120)
PEE G M 011979~ ), o, W LRFFT A, L SRFAT 7 1) ok B0 K
k2.
* IR



1118 7

B 27 %

WIFE T 3 1 1) B AR A e AR AR A5 25 B 58 R4 11 25K,
4 Cd Pb & PR AT 0 BT A B AT Tk N A
S0 FLA T BR A5 1 R A 38 5 e A B AR . A SCHIF 5
T UAZ FLERB A2 (0 P Cu 7546 0 DI 1 WA 27
I PRI FH K B R 3 S ) 2 BR AR, MR R T
LIRSS pH B JoF AL A% OS5 X A0 VG 1 AN 8 E
RIS, % N (1) 30 ) 2 64T T F9E.

1 KRR

A3 AR AR 1 F A 250 SR I HLEE, H AT AFAE 2
PR @ ffREE, BIRRI HY 3 56408 5, NO3 i
PR TR B (¥ H O 5 @ 7 F AR b B AR R
TR, e i B R R B, Wb ) i Ah 78 3 )
W, O 4% 4 % 4 & P 7. W K Langmuir
Hinselwood 3f) JJ 24 W0F 97 2 05, 200 8 MR 17 11 1k 771
P AR 2 1T 1 R B A7 AN ), R bk 22 BN i — R 2
P LEE ) e A7 A8 LT Wi e, B T g R A
FRYIAS J5 52 I Ay R AR i) 20 AN 2 B I 1k

NO3 + 2H*+ 2¢ «NO03 + H,0 (1)
E°= 0.01V
NO3 + 6H*+ 5¢ +4/2N,+ 3H,0 (2)
E®= 0.26V
NO; + 9H"+ 8¢ «NH3+ 3H,0 (3)
E®=- 0.12V
NOz + 4H'+ 3¢ —4/2N,+ 2H,0  (4)
E° = 0.406V
NO; + 7H" + 66 «NH3+ 2H,0 (5)
E®=- 0.165V
NO; + SH*+ 46 <NH,OH+ H,0  (6)
E®= - 0.45V
I 0 114 ) S5 12 Ay 3 A L I v -
2H,0+ 26 <H,+ 20H" (7)
E°= 0V
WEL B 114 ¥ 8 S I ST A ke
40H™ «©,+ 2H,0+ 4e (8)

PRI (1) J S5 I8 1] 7 g«

ANaNO3;+ 2H,0 <2N;+ 502+ 4NaOH (9)

2 MR5FHE

2.1 AEREE

RIGFEE W 1 R EH 2 ehdbm g
JEF 9% R B 3R L S DTB-3 12 fLAKIR, B2
10cm, J& 0. 5em, L4210~ 208m, b H AL 4 4

40m?. LA 1 Ol B, 55— B R R ik 4 3
Pd-Cu 5 &4 M I, Pd-Cu & 4 F Al (1) il 46
O ¥ % FLEKBUZ T Cu(NO3) 2 3H,0( 43 4l Fil
[ PA(OAc) o] s( #h274k) (IR & %5, 48h Ja Ui, =
I T @1 573K FEBE 2h o, B A 2%l @
7 NaBH 4 ¥ IE i, SR )5 B S I 28 /KT VeI +
f. AR L Pd-Cu & &1 73 E R 0.02¢, L
A A5 R b BT G 9 P % R ) T B 2 S
W[ 8] .

J W74 Ay BAATAR, W R AR T T AR AR, LA 1
JEBEZ) 0. Smm (K18 Je WK 2 /> R AR 2 B, 23 50185
R AT BE B 15 LR P U5 (WY K 3020, 47 M 4 30 L T
TP A ) M+ BRI BROZE 4, I Vs fR A R D
HIZE( AB30L, PRI (i B A3 25 AR AT B 28 ) I i,
J5 I PR AR 5 R SR D [ i b R G 1R B rL IR R
(DM 3A-DA2 %Y, ZR e FE 2% 24 \]) Il &, 36 58 17 i
I AR, KA T L, G B R (Model
7519-20, ColeParmer Instrument Company) 3EEL/K
TR R, s P EUORE, LARH R AR (1 25 bR R v 0 2K
FONVEMFRbR. 2 B N SR AT /K54 1 000mL, 55K
IUFE 5 mL 8 NO3-N NO3-N NHyN, Zug e
Xof SV VA R 53

Il gt

EH1 smEtrREERAARESETEER

Fig. 1 Schematic sketch of the cell for electrocatalitic

reduction of NO3-N
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Fig. 3 Removal of NO3-N and current efficiency

with time at different current
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Fig. 6 Removal of NO3-N with time in various flow rates

259
. —m|— 0y
. A HCOY
s, . Cr
_ 2 \ .
a L :
& &,
E
y | ]
2is * -
é Fy
& L) 4
B
=0
.-.
5 1 1 1 1 1
[i] 5 10 15 20 25 30 35 40

i'h

7 WERRESEAETHAEBRER
Fig. 7 Electrochemical reduction of 25 mg/ L. NO3-N in other anions
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