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AC-Fe/Ni BR A IR BN 2 Bk i A IR Fh 4

TR RFA, AAEA, TG, B, AR, TR A
VU R A0 K oE IR Rl 5 TR A, JER 611756

B OB OREE T RRPeE LR, MRREEA (NO,-N) Vs JEEIARWY K. TSY ARG, Wik, A5k
K NOy-N HoA 8 %25 S, ABES0E o 705 PR [ IR 3 R, & T Bk R XA S T T e (AC-
Fe/Ni), FHEARARMNERKFH NO, -N, 45HREM, AC-Fe/Ni BEMSHGHEEJE NO, -N, JA/ 20 min B} NO, -N fij %
B3 H 99.29%, b AC-Fe $5 40%, H. N, £ 8%. AC-Fe/Ni 7EERMEFBHNE S T ¥REA AR NO, N, {H
Bl SR A AT R IE AR N, WD RHE I B 5 NO, -N WIAR B AL 3 2 FAIK NO,-N I RBRR; JfEI T B
B AR NOy-N 1 ZLBRICE] s2m . NOy-N ik JF it B Sk et 550 0.28 mg L™, BVRIREEIKT 0.05 mg-L ™,
SRIE, IR B REA A 2R K P NH, SN, ROV 60 min RHATR HHE AR AN 028 mg-L ',

KR SRR TR BB EE; ISR

VAR, B FAOWRERE . ARG . Tk =R A i ys K HER, H R K FIHZK i NO, -N V5444
NHE . FERR ENILAREED, RHKIFF NO, N Bk F5ik 150 mg L', AR ERTR)ZH /K NO, -
N e R EiA 184 mg L', R ERB AR HEE NO, -N iYL RIEE, NO, -N {5 U2 i
KIREEFRL . YRR SR S | SRS N SSHERRE P A e iy, 05 | e A Ak i 41
AR,

HAT, KB& NOy-N vk B2 A YR . Baciik . Bk M mkas, Hr, ki
THARACRR | RS, R —FMRA RTIRN NO, -N BBREAL, TERZMR MR, 44
KEMERHF R, RGPS . SIS LS O az 3 NO,-N K&k, HHRSHN, FKifife
LR R, S TR, SERmTEMEARD, SRR NO, N MR RRCRT, A T i T
R, ENSEE R T Gk B, DA, MR AR . RARIIRE AT ik
RIGUOREMER, IHIGOREM R R ;. FEGOREMERPEIA Pd, Pt. Ag. Au 55548 AL E 48
(AL, Ni, Cu%), fEmNEESR, A RS,

ARG VIR FETER M AR, R I AN S — 25 il 2 R L4 S s ¢ (AC-Fe/Ni), 1ifk
TR SR, BREBI, BB 7Y pH. AC-Fe/Ni #IMHR . NO, -N WA FEk ) . e
FHRAAHLYIXT NO; -N KBRS =052 ; 7471 T AC-Fe/Ni KB& NO, -N i b & m ik B AR
e, 5T AC-Fe/Ni ibJ NO,-N ML, [FlR, RATRGERRENE L LB K iz, k8wl
NO, -N i5 4L H .

1 MRS EZE
1.1 FERFISNE

FEEH . LKERRIER (FeSO, 7TH,0). 7~/KSELER (NiCL-6H,0). #E b8 (NaBH,). JoK LB,
MREN (KNO,). WAYEREN (NaNO,). AAbsk (NH,Cl). & . SAfksl (NaCl). S ks (KCl. Sk
(MgCL) . BREREHN (NaHCO,). iR S (KH,PO,). HilREN (Na,S0,). ZHLAiiR . hie . A ki, &
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FEORREMEN . N-1-Z82 bRl . s (KD, MR (Hgl,) . WATREEN . 5% AR . Vi ik
2ER AT A, SER A BT K

FEAULS: JIAIR TR, AR EIRIRGAE . PR BOHL, BORTIRAE . s T8
R BN B ONL, B,

1.2 #REHIE

BEESE AR EIEE s (AC) BV R E, B, BErE, o 80 BN, Wi MM, icfE AC, #&HE—
TE HBIFREL FeSO,-7H,0 . NiCl,-6H,0 Fl AC T 50 mL 4T, JIA 15 mL JB4EUKEM, #5510 min J5
FRBEESRSH TR 20 min, B, FREGSH NaBH, E T/KH, SR80 ARTIRBOT4REER % 30 min,
Z, MUK, JoKGEERGEEDE, 7E 60 C B TR T 6 h, RISE/ER NG R R8s tEKk (AC-
Fe/Ni). ZREGEIER (AC-Fe) M4 m 1.

1.3 BREscie

FEBF/KELE KNO, WIRAENEBRIEIK . HEESCIAE 250 mL #HER T, HAEMEWT . P
HIA 100 mL B EER) NO, -N % (20, 30, 40, 50 mg-L™"), BEEMAEREAME (1. 2. 3 gL,
B 180 rmin', 25 °C SEIRIRGAE POV 60 min, FEUDEARGT 0.45 pm JERE, I )5 NO, -
N. NO, -N Fll NH,-N ¥ . %014 pH(4. 6. 8. 10) A 1 mol-L™" FRFERAI 1 mol- L™ A fLENIH T, IF
B S P A HE 7 (C. SO,.> . HCO, Al PO, HAFBHES T (Na™. K", Mg*) i WL %}
NO; -N EBRECRAM

7E AC-Fe/Ni ifJ5 NO, -N UEAML AR, B FE /KIS 0.45 um JEAR . BN RIAFR B B TR
FRkl, AT pH & 7, W —BHBEIEA R RS NH, N IR,

1.4 SCISthTE*

RIS AT, R IRERR HI/T346-2007 Fi:E NO, -N BUMREE; #2218 HI/353-2009 ik
e NH,-N ¥EE; %18 GB7493-87 ME NO, -N B . R KA T AN E R i 4w
BT

MR AR R seaeddE, IS (1) 18 NO, N fIEBRR R, FIHR 2). X (3) 1k (4) 4351
RGN, NH,'-N 1 NO, -N Atk MREX (5) M=k (6) #H7—Hah 2= —gish S .

R="5 100% (1)

G,
Sy, = Co-C _COC[_N“C] S o 1009 )
S NH.N = CCO”iHé X 100% 3)
SNoyN = Cco”f’ét X 100% 4)

KH: R NO,-NMIEERE, %; SHRNGEHEDMEREE, %; Cooh NOy-N B Ih i ik &,
mg'Lfl; C,ﬂf] tHﬂLZ'J NO37'N Ei‘iﬂ&fﬁ, mg'Lfl; C[NHq]ﬂg NH4+'N ﬁﬁi{iﬁ&#, mg'Lfl; C[Noz]jj Nozi'N Fﬁi
WRE, mgL',

C
In— = -kt 5
nCO 1 ®)
1 1
— —— = —kyt 6
& 2 (©)

Kfre ¢ BRI, ming &, B—ZE0 SIS R HCR A, mins kBN A R
., g-(L-min) "',
1.5 FRIERZE

FIFH HAHL 7 JISM-7001F $34#i 4% (SEM) WigE AC I AC-Fe/Ni (IR HIES . A H AP Ultima
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IV A XA (XRD) 43R 1 AR 254, SRR Cu-Ka, ATSFAR 5°~85°, FIHISEE A
ESCALAB 250Xi A X SR FHEIE (XPS) /-HrAE R MCR A AN A, fESHE R Al-Ka, DL Cls 19
SEEREN 284.8 eV FREUH TRTHIE

2 #R5ir

2.1 HIREEML

1) Bopesis Xt NO, -N ZBRFAFEM . Pt it NO, -N EBRECRIISEmZE LA 1(a)o WLLE
L ANEIN Fe 1 AC B, NO, -N Z5R50 510 31.42% F1 1.80%., HHL#:, ¥ Fe fizk#] AC |-, NO, -
N (W EBRSAAS R AT, XIHHT AC Xt Fe (5 EUEH, {ff AC-Fe RERSZAREE T ZATEPEALA T, ik
s 12 32 THF] 121 1, NO,-N L FRFH 39.14% MGl ins] 60.18%. ZJE4ksidim Fe 97
i, NO, -N MABRREETHEN, Ity me g i 1:1,

70 - 100
7
60 /* /* “
50 H /
60 /
S 4of . & Z
: 7 N
& 30n % 4o
20 H
20 H
10 H
0 ezrzz, 0
4:1 2:1 1:1 1:2 Fe AC 0 0.5 1 2 3 6
BB NiB AT 1%
(a) BRBTREH IR OB (b) NifB 2 i HO SRR IS

1 EIRBRELLFN Ni B2 FRELLIT NO,-N £RREHN

Fig. 1 Effect of iron-carbon mass ratio and Ni doping mass ratio on NO, -N removal rate

2) Ni #8445 NO;-N LERFATFM . AHRIE Ni B840 NO, -N LERECRIYEM, H4T Ni B4
Ak 0%, 0.5%. 1%. 2%. 3% F1 6% ) AC-Fe/Ni 4k, MKl 1(b) i1, Nifyg5I A BIRE T
NO, -N LR, i Ni liBaREH 0% FIHE] 2%, NO, -N EERFRM 60.18% AW NE] 99.29%,
3 AC-Fe 14 40%, ZJat—4Em Ni & &, NO, -N B ERFILFAL, FILks 2% 1E itk
Ni $4¢1t.

2.2 MRBFIES SR

1) S EEE (SEM) 50, [E 2 4 AC Fl AC-Fe/Ni i) SEM €. ATLIEF], AC 2 R/INAHUIAHLIR,
KMBOCH . RIS EM Fe F1 Ni 5, ok AC B EEMBERIE TR 3, HERY 50~80 nm,
LYK Fe FI Ni CIh 3R,

(a) ACRYSEME] (b) AC-Fe/Nify SEMIX| (c) AC-Fe/NiffySEM[#|

B2 AC 1 AC-Fe/Ni i) SEM &
Fig.2 SEM images of AC and AC-Fe/Ni
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2) XRD 5 XPS 4341, & 3(a) & AC A1 AC-Fe/Ni i XRD . 7£ AC i) XRD K, HBLLE 24.7°H1
43 3°MAIT IR T P A AR T ZE A R . A ELAR, 7F AC-Fe/Ni 7E 44.8 °Fl1 65.3 °Ab 31 7 AT 4T
g, ZJET a-Fe® (1 (110) SATEFN (200) fhTH, BEAT Fe® MM HZR" . Ni° BURFERTIIEN T 44.2°,
HE BN HEN B S o-Fe® B BEMAREI R X731, 7E AC-Fe/Ni 1) XRD Elrfr, KIS FE:
BAAIREIENE, VLB Fe. Ni JLLRTOEAFEAE . SICRINT, fRidmastam R g B i Rk, 15
T4k Fe® Fl Ni° Xf AC B 5. Kl 3(c) N AC-Fe/Ni (19 XPS [, AJLIFEH, 7F 284.6. 530.1. 724.1 Al
856.6 eV A5l T Cls. Ols. Fe2p Fl Ni2p BN, iF— LAk SE I fTE AC i,

Fe® Cls
26=44.8° Ols
Ni° Fe?
Fe? Ni2p
Fe2p
\/ AC-Fe/Ni
. . . . AC . . . . '
0 20 40 60 80 400 600 800 1000 1200
20/(°) 26/(°) ZE 5 REeV
(a) AC-Fe/NifyXRD] (b) AC-Fe/Niff{)XRD Jayfs ik (c) AC-Fe/Niff)XPSKK]

3 AC #1 AC-Fe/Ni BJ XRD [E[K AC-Fe/Ni £ XPS
Fig.3 XRD patterns of AC and AC-Fe/Ni and XPS spectra of AC-Fe/Ni

2.3 AC-Fe/Ni £Ff NO,-N KM gESHI IR

1) AL pH (950 . ARG pH % AC-Fe/Ni £Bx NO, -N (52N 4 fin., rTLIAER, w16
pH ALY NO,-N RBRTCH M, NO; -N B RFRFEIIRIFTE 99% Vi L, Uil AC-Fe/Ni fEfEELTE
pH {EHINA R ZBE NO, N, [FIRf, RN G IR pH 4ER57E 9.3~9.4, FIAWIHS pH AR 20} i
2 pH 7= B IR . B2 pH THE EEIH R F LB NO, -N i Mk T HY, A Fe (8 ih 2=
OH ", M7=y NO,-N, NH,"-N FI N, Bk A, NH,-N Al N, & FHZM N =), i B REEIih
pH 1 4 FHEE] 10, N, BRI . SORROMTERRMEAIE T, WP S0 HHN T N-H Z [k
FIRERE, i NO, -N H%55 ] NH, -N Hl )

10.0 120

< [§ 3% =N
100 b [ IkBrx % pH Tos | EZZINO;-N EZNH;-N
1 — T : 100 | s
80 | 190 N 7
s 80f
4 85 =
S ot Z |
5 {80 & 3 oor
& B = I
H 40 | 175 L g0l /
17.0 L 4
20 f 20
{6.5
0 6.0 oLk
6 8 10 4 6 8 10
Wi pH WihpH
(a) WIGRpHX] 2 BRE M (b) BIhRpHX = LB 1 5 M)

4 #1%8 pH Xf NO, -N ERREF=4MESF RIS/
Fig. 4 Effect of initial pH on NO, -N removal and product selectivity
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TR pH X 48 B TR A BN, ST N e TR R ) RV BV B A T T IE . AR
WoR, BN 0.18 mg- L', BRI N /K "SR bRiE, VBRI R T 2 AR R PR
0.05mg L™, KW AC-Fe/Ni e A ASREE &5 I —ki5gL,

2) AC-Fe/Ni #hNH A5 . AC-Fe/Ni £ filfE NO, -N £ B2 R A an &l 5. 460 RHH
1 gL' B, NOy-N BLBRF(H 68.26%, X ZEF MBS/ DEREMEN S, NO-N ANEEek
B MMBHOIMERINE] 2 ¢ L7 B, NO;-N BYZFRFRIAE] 99.30%; #t—LHhn#nEs] 3 ¢ L', NO; -
N EBRFRILPAAE . MR si ks, SR 1 gL' BF, NO, -N EFMEIRE] 6.93%, X
EHTEEIMALE, SEURNG NO, -N 2R, Ail, Bk N, A 35.96%, e T AC-Fe/Ni
Tt 2 g L7V F 3 g L7 IFAYLEIR . SIIEIRE, AC-Fe/Ni #8823 F& AR i H B92E iis I NO, -
N AR, s/ N RS H 456, @5 g m N, ),

100 - a & a 7Y 120 -
EEINO,-N PZNH,-N
80 100 - 7] /
« 80 /
s 60 S I
Z\; %60
= 2
40 = L
£ 40
20 20
OL 1 1 1 1 1 1 0
0 5 10 20 30 45 60
23 B[] /min RN (g - L)
(a) BHAEHE X 2 BREF A (b) BARHE X = Py e 5 (1) 52 )

5 AC-Fe/Ni 2%t NO,-N ERRZR K AR SN
Fig. 5 Effect of AC-Fe/Ni dosage on NO; -N removal rate and product selectivity

3) NO, -N WA BE A 5200 . NO,-N HJ 4 BTt Ve BEXT AC-Fe/Ni Z3fR NO, -N B2 an[El 6 . 4
NO, -N ik} 20 mg-L™' Al 30 mg-L™" B, NO,-N {5353 735 %] 99.77% 1 99.29%; 4 NO, -
N R R 40 mg L' B, NO, -N BIEBRFRN 97.75%; 24 NO, -N FikE R 50 mg L' Bf, EBRERE
) 91.21%. A RE], 2 NO, -N Bk EEAE 20~40 mg-L ™' I, W4t JoH] .
25, 24 NO,-N ikl 50 mg- L™, T NO,-N ke, ROIHIEAA AR, S5 NO, N D&

H, N, EREPE TR 21.15%. 33X SHABAFFRY 455 —3, B4 NO, -N WIHHEE o milt, 23 a0 pEial

100

120
EZFINO;-N ZZNH,-N
100 + porrk
80 |- / /
< S0F
§ 60 s L
3 o L
o iﬁ@ 60
Ho40r N
140
20 20
0" 1 1 1 1 1 1 0
0 5 10 20 30 45 60 20 30 40 50
SR st ) /min NO;-NJAH R/ (mg - L)
(@) A A5k e i o R A R i (b) WIUR R BE X P e B R S )

6 NO,-N #aRERETERRE KRR RIS

Fig. 6 Effect of initial concentration of NO; -N on removal rate and product selectivity
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TLIK N, BEREPEAIIE G TR

4) BT RPN, DK@ 2T BHEFRE A, AT RERZ M AC-
Fe/Ni 5% NO, -N fURCR . ik, AWFSRYE (T /K BTEARE ) (GBT 14848-2017) F { /KA i
FRifE) (GB 3838-2002) /KbsifE, 43-HIFEE CI7. SO, Al HCO, AU EME N 350 mg- L', BBk EIkIE N
04mgL"', Na'. K'. Mg* LRI H 200 mg- L', 7EMAM FHISE AC-Fe/Ni X} NO, -N 1254k
e, ZERWE 7 PR, fEEFIERE, SO, Al HCO, 2 T3 AC-Fe/Ni Xt NO, -N i LB 43l T %
4.38% ., 4.22%. XJEHR SO H HCO, SFEMEIRT S Fe® JEAL FeSO, Fil FeCO,, FEM LR ML,
FHAS T NO, -N 5 & J@ 9K Bk iy e i F e 8%, NI BE & D8, =i Btk B, SO,
HCO, I ClAFH L SE=Yrh N, PR, BB 20% LU . fEARSZEH, PO, W EERHIK,
X NO, -N WL Bri&A r= A . 76 HEFRAE IR, Nat. KRN NO, -N iy LR Al
N, TEEEHIA T, (L Mg™ 2fft NO, -N A LBRFE T 4.68% H AL N, st 25 LNk, BIs—+.
FHE PR IR AC-Fe/Ni 25k NO, -N RURCREMIHUN, AC-Fe/Ni HAFRSRIHTTHRES .

100 p—y — — —=— — 120
—F— —E —=—
80 100 L
s 80H
s 60 E I
% ® 60|
" i 40
20 20 i
! 0
oo SO POXHCO; Na= K* Mg ZH2 None Cl SO POZHCO; Na* K* Mg~ Z# None
A7 B TRA B ArE TRAHLY)
(a) JLA7 27 AR HLIX 2 BR A 52 R (b) JLAFE T HIA WL 7= Py B 5
E7 HEYIFRX NO, -N ERRER ANEF RIS
Fig. 7 Effect of coexisting substances onNO, -N removal rate and product selectivity
5) R Hme oo SR —Zr — g o % 1 AC-Fe/Ni £ NO,-N MIEh A S H
FERIST AC-Fe/Ni 5[5 NO,-N Wzsh R T Table 1 Kinetic fitting parameters of NO,-N removal by AC-
P, WESHIE 1, —Hh )Rl E152) Fe/Ni
By R R, KW AC-Fe/Ni KB NOy-NMER o nupwweney  —2ahes —Eh ¥
HRFE R 2, [RlE, SO TR R (mg-L™) k,/min™ R ky/(g-(L-min) ) R

ky B NO, =N WIUR B 2 A B e R fiE, i

20 0.305 0.865 1.173 0.950

I NO, -N HREZH B S 2R N, AR 30 0.184  0.968 0.070 0.927

Tﬁ@)f_ﬁ%ﬁ%o 40 0.163 0.920 0.035 0.976
6) S B AL B3 H o A BIF ST AC-Fe/Ni % B ' ' ' '

NO, N B h BRI AL B, AR > LR e e o

AR 1 NO, =N NO, -N Hl NH,-N W B T T, 45515l 8(a) iR, ATLAES], NO, -N i
WPELERT 20 min YA 30 mg L' P& R 039 mg-L™'; NO, -N FR ik ENSeT i E 143 mg L', ZJaH
F%2% 0.05 mg-L™'; NH,'-N Bk BBl s b i [ SRS b, 2 4E7E 2117 mg L' 224y, ifF—40)
SIRTEEREI, ROV S min BV SRR AR TR S AU IR, UERAE RN R oA — R o A Rt
H N, R B 2S5, SRR, % T AC-Fe/Ni 55 AC-Fe 2[R NO, -N I /= #y i v £, 45 5 4n
& 8(b) Fin. FILIEER], AC-Fe/Ni fRZRH N, EFEMHES 174 8%, HEWEILT-J NO, -N 2, T
PLESESR, AC-Fe/Ni 2Bk NO, -N HLHI] Fk N T . Fe’ fEAN FBAHFIUMAS 5RO, F NO, -N iS5
i NO, -N. NH,"-N I N, [FiFiF Fe il Ni° Z[AfFAEE bR IR 22, (75 Fe® YENBHME Ni° 1R Btk
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/'\.—\ - & a
0 :
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S izt [) /min
(a) NOS-Nif JFUist F2 & S A L 28

ol N, EZ2 NH/-N [ZE]NO,-N

PR %

AC-Fe/Ni AC-Fe

(b) AC-Fe/NifIAC-Felk Z r=# i st tb

8 NO,-N FFEEIEFEEMIEL ML AC-Fe/Ni F1 AC-Fe R R ZHHEF XL

Fig. 8 Change in nitrogen-containing species during the process of NO, -N reduction and comparison of
product selectivity between AC-Fe/Ni and AC-Fe systems

TERUE LM INE B T Fe® #515] Ni°, 4275 T NO, -N BIERRSER. oh, X—iFWfest 7 Fe® P2 ARy
H, 7 Ni’ RIFTEARUEF R (Hyy), Hug APl 5500 [, Ni—H,y, % NO, -N EAT BRI PEREF
BRI, 7F Ni° RAEAEEAEDE NO, -N 5 NH,-N FI NP ik, T Ni® a8k, Bk
1) Ni—H,q 870, Hy”4: NH,'-N FIragf) Ni—H,,, 27 2E N, I s 3 45, Bk, Ni—H,, BAFIT N, 1Y

FEREY . MRS WK (T~ (14).

Fe +2H,0 — Fe** +20H +H,

Fe’ +NO; +2H* — Fe’* + NO; + H,0

3Fe” +NO; +8H" — 3Fe*" + NH] +2H,0

4Fe’ +2NO; +5H,0 — 4Fe* + Ny, + 100H

5Fe’ + 2NO; +6H,0 — 5Fe’* + Ny, + 120H"

2Ni’ + H, — 2Ni—H,,,

2NO; +2Ni — H,g, — 2Ni + Ny, +20H"

NO; + 6Ni — Hyg, — 6Ni + NH! + 20H"

2.4 REERMXTHKH NH,-N B
NaClO J&# IS AR AR RHEA
BOmAEARE ST, ATRLRE NH,-N A4b N, ©
BRI S NH, N 28R, S, At
58K H NaClO A fbik LBk AC-Fe/Ni ifJii NO; -
N K NH,-N, Z5R K 9w, ME
NaClO FAnshn, NH, -N HeEEBMifEg. Yy
BN NaClO Bkl 1.76 mg- L™ B, Kb
30 min J&5 ¥ W P NH,-N 5 B 29T 0.5
mg-L™', &N 60 min 5% % 028 mg-L™', k%
(T /K BTEbRfE) (GB/T 14848-2017) =skrif
FAE

30 min

NH,"-Nif & /(mg - L)

NaCIOffi e i/ (mg - L)
9 NaClO FREREXT NH,-N KRS0

O]
®)
®
(10)
(11)
(12)
(13)
(14)

Fig. 9 Effect of NaClO mass concentration on NH,"-N
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3 Z5ip

1) ZWFFEHI 45 B9 AC-Fe/Ni fEfS PR . AR5k NO,-N, AC-Fe/Ni A& A3 45 504 J 4 e i 1
1:1, BBAIRRI 2%, Ni BAUEERYR = NOy -N IR IREUR, RETE— B F4RE N, ks
Mo FEIRARAIER, 30 mg L™ 9 NO; =N FESZM 20 min J5 KBRFEN 99.29 %, N, HfEtER 29.26%.

2) 24 NO, N # ik We FiE oy 30 mgrL™!, AC-Fe/Ni #0ikJy 2 gL' i, AC-Fe/Ni fiE 15 42 8
pH(4~10) JEFNARGAIE NO, N, BRtESEAFIT N, BB b AC-Fe/Ni fIIHEMMK, NO,-N f
FRFRTRE, (H2h N, (O b 24 NO, -N WA Bk ETHE 50 mg' L', NO, -N ZRZA
FEPIH N, BRI TREAIC, RN 38 a NO, -N 2.

3) AC-Fe/Ni £k NO, -N (BT & U 112, RNEAHF L k B NO, N WA F ek B A
MK, 79 NH,-N FI N, AC-Fe/Ni HAARUFIBTTILRE ), HAFRIES 7. FHE TR HIX NO,-N
IFEBRFRAN N, BRI

4) WATRAIE S BEAREER NO, -N I FHIK PR NH,-N, B2 PRI4A NH, N {0} 0.28 mg-L™,
IRE] (MR KFEFRE) (GB/T 14848-2017) =ZFRifEFRIA.
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Removal of nitrate nitrogen from water by AC-Fe/Ni combining sodium
hypochlorite
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Faculty of Environmental Science and Engineering, Southwest Jiaotonguniversity, Chengdu 611756, China
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Abstract  With the rapid development of industry and agriculture, the scope of nitrate nitrogen (NO, -N)
pollution continues to expand and the pollution degree becomes increasingly severe. Therefore, it is of great
significance to effectively remove NO, -N in water. In this study, iron/nickel bimetallic nanoparticles loaded
activated carbon (AC-Fe/Ni) was prepared by a in-situ reduction method. Subsequently, the AC-Fe/Ni was
combined with sodium hypochlorite for the NO; -N removal. The results show that AC-Fe/Ni could quickly
reduce NO, -N. The removal rate of NO; -N reached 99.29% after 20 min of reaction, which was 40% higher
than the AC-Fe, and the N, selectivity increased by 8%. AC-Fe/Ni could effectively reduce NO; -N under both
acidic and alkaline conditions, but alkaline condition was more conducive to the formation of N,. Reducing the
AC-Fe/Ni dosage or increasing the initial NO, -N concentration decreased the removal rate of NO, -N. Coexist
anions, cations and organic matter had no significant effect on the removal of NO; -N. The total iron released in
the solution was only 0.28 mg-L™' during the reduction process of NO, -N, and the total nickel concentration
was less than 0.05 mg-L™'. At the same time, the combination of sodium hypochlorite could effectively remove
NH,"-N in the effluent, and the residual NH,-N in the solution after 60 min of reaction was only 0.28 mg-L™".
Keywords nitrate nitrogen; activated carbon; iron/nickel bimetal; sodium hypochlorite
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