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Abstract

At present, the removal of nitrate and nitrite in groundwater or tap water is one of the hot and dif-
ficult problems. In this paper, the removal method of nitrate nitrogen by Zero Valent Iron is stu-
died and the influencing factors on nitrate removal efficiency such as the reaction time, the add
way of acid, the pH value, the additive amount of Zero Valent Iron and the stirring rate are dis-
cussed. The results show that the add way of acid significantly influences the effect on the removal
of nitrate and nitrite. The mode of continuing to add acid during the reaction has a better effect
than only adjust pH in the initial. The lower the initial pH value is, the better removal efficiency
will be. Increasing of the amount of iron powder and the reaction time are beneficial to the re-
moval of nitrate. In addition, the stirring rate also has certain influence on the removal of nitrogen.
The consumption of acid and iron powder also increases when the stirring rate is high. The opti-
mum process conditions are: 50 g/L Zero Valent Iron, pH = 4, stirring rate: 300 r/min, the reaction
time: 45 min (The acid is continually added at initial 30 min to maintain pH value and is stopped in
the latter 15 min).
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R KER B RAK IR R . WAEERER AR H RTHF ST IR A s B 2 — o ARSCHHE SR M Bk
HER LB AT TS, R T RS () RTINS . pHE. SMFINE. B EERER
SR EERMRNE . SRRY: BROKNT I HEBREENZBRAEERESE, RAEERRF
SmEe b REVIER ApHBUREF, B4ERFPIMHpHEK, MERMEMERAFRLT; WREHAE. &
TR BB RIS A R TR A BB SRR ENERREEE —EEm, BREERENENR
RIS FERARRIIG N HB A T 2% AN : BB INE& N50 g/L, £RrpH A4, Bi:EF N300 r/min,
R iR 18945 min (FXFET30 miniF SN 4R pH, 515 min NINR) .

K

1. 518

IR R 5 A R b A A58 T5 Yo )iz A7 AE T E SR T rh, R 3k 2 SHe il 2 A R b U IR R it 5
AT K DMK BIHERG B Al KRR TSR HE R — AL A[1]. TERRELR . AN Hh I &
FES SBUKMEE T, EEId BRI A R E A TR ERTE NN B AT SR o AR
KRR AT N 8E, JF AR R A BUmSR 1R A3 [2] [3].  H AT 25 BRASIR SR B 77
EFRER: WL, B RIBEDS: WEEEEER YRR EEEE. R R EE .

KPR A LR A Z R M AL EHmEEN, ENMEE KRR TR T K&
Mot . FEBEAIH T T HE S 7Bkl D KPR S & i . B R[5 R 4K
Pd-Cu/SnO, & & AR IR AH IR Bh A HI A, TR A M LBRZE 1A 100%. T 3R [6]55W 7T 1 fE B %A
N R A AR R S B A U Bh A R A R, RSB R T R R RO A I ERCR . R
IR HEWDINE R B e TR 1A Ak, R R AT IA S 87.3%. X FH 71556 Fe® A T Bl b~ K
NO; FI bR, H&THINE. WE. pH EMLAEE 7 LBRBCREm. &RRW, HEAET,
Fe® BN B R, RYIRER A0 M R, UMY MRYESMF(pH = 2) A T RIMREE A £, U 4h
JE ZBRAARIE 97.77%. I [8] 55 1M i # A 0B BN EIE LB T KASER BRI s R 35 . 25 5K,
PR B TR AL B AT A5 R kS X NO; -N B L BRZUR s NO; -N WA IR EEH N, NOZ-N LFRR %, T
B2t ZRURR 015 R R Bk« Bl DA R 2 WA R SR, JE I 43 4 SR AT RS T U
BRIV S, SN UARBRIR . RS R FIRS, OB 72 h 2343843 71 4 98.40%#1 84.36%. Choe
[10]%5 K AR BN (1~100 nm) B il R 2 ZE ROV E S, fEERAM NI, Biagse4s, HIETH T pH,
S JE J U e HAR B A 40 Yun Z [111550] 2 FERG 1 53R A oK 0 Bk 2 B Al R 6 B RCRBEAT BIE 5
LERRBL, HERERTE 120 min WRTLARESE 4 LB, HATHIWEAR BAREUE T — 2 FIRCR, BAEAE ) A 8
IR ST AR S, AACE SRR, BiE R E S E A s e, BRI R BRI TR
T 22 e ZRU A B A AR 2 21 T i g e ) TR



WRIBTS, AHIECE

RS S BEH X 3 TR IR B S s RIS B ROK P IR Eh R AR X — LR, SR S8 Bk
XK IR EE R L bR T ZREATHIAL, LB PR BN BRI . pH. BEREEGHE . OB
[ 558 PR 30 AR R B R 25 BRI S, SRAS R AR IO AR Eh R 5B T2

2. XRFEE7F®
2.1. SERRFHRELER

IR, AR [HZY;

b, AR, RIEEITE A G A PR A A
AAMH, AR, JHE S RULZERFIA IR A #;
Bilg, AR, [z

A, AR, [EZ;

HIJ-1 B FEes, R sie v A IR A Al
PHS-3C % pH if, EiFEHAER AR5
FEAIENL, R TR A
BTk, % 1CS-5000;

VY T e oe s, 250 mL.

2.2. SEE/FIE

AR EL T TR IO A& 9+5 fr, ERRVEM S R R IR A SE e, W BIos s a R B
SEY . TR IR SRR LS K b R ER Eh R A E AR SR SR, MR AN R 7T LU 2 i S
oo, HEBRM TR T:

4Fe+NOj; +10H* —> 4Fe?" + NH; +3H,0 1)
10Fe +6NO; +3H,0 — 5Fe,0, + 60H™ +3N, (2
5Fe+2NO; +12H* — 5Fe*" + N, +6H,0 ©)

RN RER TR, BN RERR VA H IR, AR R AR B R E ROk . I, iR
WA BEARBEAT OB, BN FEESHAERR, Rl RPER AR ™ M 42 ) pH E AR A L 2

2.3. SEWHE

2.3.1. BRI SRR TRALE

TR P2l 50 mg/L RS IR 2hZUbRHEVA . 0.1 mol/L FIBRIRVAT . 5% A AALENAT: SE)5 H 5%
AL 0.05 mol/L (BT IR LA K R R 25 B ok T it 75 R ARG, 885 FH 25 B8 /Kb gk T 48 F
KT bR T AR

2.3.2. KB

1) HY 100 mL A PR 2 &AW E T 250 mL PU C G, 8% 10 min, FHBLEBRIGME, HR
RSB A RS, B R AT RS

2) 0.1 mol/L WIBRER VT pH 24a (8, HSLid 2 —E A pH v S2 I pH 8.

3) MMANEJE YKy, T,

4) FLEREE V], ST RESEANRZEFFVIAG pH (USR5S, #T 30 min FEEEANE, J5 15 min AN
18 pH HAATH &
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5) J I 45 T Jes I R O N S A O AT U, RIS TR R IR S g, 13 0.22 fek
RIS PRI, dRJa A 7 C i A T S M B
6) RHRb T PRI, S HIARE TR R, BEMRAGSEPRAE R .

3. &R51T18
3.1. BRROEIN 53 B AR

FERS IR 25 BATERIE 50 mo/L. SN IRARFR A 100 mL. ¥R JE 25°C. ZRMVSINE N 5 g iR N
300 r/min. R ]2 60 min (FEHHT 30 min FFEEINBRAEHRF pH, )5 30 min AIMER) I AF T, HE&ERH
TN R R R, S5 1, FERRE W E 1. (YRR R R SN — E 4B R IUG pH
B, HAb N HRIEVILG I pH E, FLAMER. )

M LA LR BLE L, ST pH G S INER IV DL, pH FRFERR oK H RS ERAR 2R )
AT WA pH o 2 B, 45 min N REERAR & & PR KH] 16.5 mo/L. {EFRFEEAMRYERF pH v 4 BF, 30 min
PR BR AR 2 2 B P 31 2.5 mg/L, M5 ANFEINER, 7F 45 min BRI AR & = AT A4k 4L f4 3] 1.05 mo/L, 54
E AT 10 mo/L kst BEERTEFER, HIRIR S & T TP, Hutse R NMEE >y 45 min. LA
HHEV, SR B E TR IK SRS, AR T A R T TR I G M e A I S
3.2. A mEHREARm

TERIR 2h BN UE VR FE 50 mo/L SRR A 100 mL. 3R 25°C pH = 4%, Hiifki 33 300 r/min.
SBEEF AR 45 min (B AT 30 min RESEINERZEFE pH, J5 15 min AINER) KM, Mt
WA m, 25 SR 2.

M2 AT5N, BEEBOR IS IS 3G, AERR AR bR AR, (BN InE I 5 g i, MR
MR LB PR AR AT, BOEFEIMA 5 g BbiEiE. MAESMNINERIGN, FRR. FEEMNIYE
ez 2), HBESCRELT, X2 Ry AR 5 R N AE A R AT, 3 ORBM s I RO K 7 B fh
T, TR R, SR AR S AR

3.3. NE#I%E pH 3 B S AR
TETH R 5 B A UG E 50 mo/L S SRR 100 mL IR 25°C VA NS 5 g B #7233 4 300 r/min.
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Figure 1. The influence on nitrate removal by the add way of acid
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Table 1. The acid consumption under different conditions
1 TRIZHTHERS

pH 2 3 4 4%

PR E g/L 0.98 0.098 0.0098 1.3

Table 2. The consumption of acid and iron powder under different additive amount of iron powder

2. NESRHRME TR, RH%E

B H &=l 1 3 5 10
R E/mg 34.6 71.8 132 146
FeekEimg 17 34.3 60.8 725

NO, /mgeL”

o 10 20, . 40
t/min

Figure 2. The influence on nitrate removal by the additive
amount of iron powder

2. SRENRINE X R R AR

SR ] A 45 min (FLAET 30 min EREUINERZERE pH, J5 15 min ANINER) &M T, HEAFEVIL pH XF
I, 25 SR 3.

MIE 3 ATLAE H, W46 pH B, 5L SR A L BR AR AT . 4 pH <4 B, IR EL & =34 mT LIRSS 1.05
mg/L LU, FFEEFAKT 10 mo/L FbrdE. (H35EH] pH BMK, FERR. FERRE DS A5 FE4E 2 #AH B 3
I, B LIRS AERRRI 4G pH O 4.

3.4. FEX AR

FERYIR T B AW E 50 mo/L [ SARFR 100 mL. J6E 25°C. pH = 4%, BMiRINE 59, RN
i) 45 min (L AT 30 min FREE R 4ERs pH, J5 15 min AN FAE T, 80 I B RIS, 45
R 4,

M4 ATUAE Y, S mit s B R T U ST, R DR AR B R T ok 7E e i
HERUIRES, A RGEME AR DN, BEE TR MK, SO R 6 B R 358, A oAb i AR
WX, ARTRBEEAT: H—Jm, e et m e, RibdF M ERR L. (B 2S5 HE i H
KT 300 r/min B, RERFIEIMAE TP, L56F RIERFE 300 r/min.
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Figure 3. The influence on nitrate removal by different initial pH
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Figure 4. The influence on nitrate removal by the speed of agitator
4. BEIRIT R FADFZA0

4. &g

AR SCR A 2530 J50 25 o SRR Bl R /K R IR 250, PRI T pH AL BRI 7 . B AN
T SO AR A DR O A IR Eh A S PR RO s, 45 SRR R pH (B, KRB E. 32
e SN [A] . HORT R 5 B A R TSR SR A LB ZEE B, MR ERENIIRIRE 50 mg/L. RBTR
PR 100 mL. 5N 25°CH, BERRASER Eh R it T 24N pH = 4%, B InE 5 g. HitdkE4E 300
r/min, SN [E]Y 45 min (FLHET 30 min FEELINERZERE pH, J5 15 min AINER), SRR ASER 2 A & &= rT LA
P2 1.05 mg/L, £F&EZKACT 10 mg/L HIFRHE.
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