5529 B4 6 W KB
Vol. 29 No.6

[N T
WATER RESOURCES PROTECTION

2013 4F 11 H
Nov. 2013

DOI:10.3969/j. issn. 1004 -6933.2013. 06. 014

A Bk LB K AR R ER A0 55 i PR 2%
R KA R TR

(L A6 Tl RS TR bR, Jb T 100124 ;2. AL ATEFHIX K 45 =, A6 100123)

WE. a3 HA5XBERENMK IR T RAEBR SO B L, SRV . MATRLETAZRS
KB 2T NOJ-N #9 K R Bk ;NOS-N #7145 U 2 R 3G m NOS-N R Tl B Erkik 29054
BRL Ay 102 BE, B 45 R BT NOS-N 2 R AR, B MR 7T R IR B = 4 NH-N, AR R =
A WA K PRI T K FR NOJ-N 2OR 2% X045 kot pH 28 £ 10 AT, L X A8 T4 pH /&

WAL — R AR
AN TR R L. BaRE
FESES X523 MXHEIRERD A

NXEHS 1004 -6933(2013)06 -0070 - 05

Factors in using zero-valent iron to remove nitrate in groundwater
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(1. College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China;

2. Water Service Bureau of Chaoyang Disirict of Beijing City, Betjing 100123, China)

Abstract; Factors in using zero-valent iron to remove nitrate in groundwater were studied through static

experiments. The results show that pickling pretreatment can effectively improve the removal effect of NO;-N. The

removal rate of NO;-N declined and the average removal rate of NO;-N increased when the initial concentration of

NO;-N increased. The concentration of NO;-N was at its lowest at the end of the reaction when the ratio of Fe’/C

was 1:2, and activated carbon could adsorb the reaction product NH;-N, which reduced the alkalinity of reaction.

The effect of NO;-N reduction in actual groundwater was significant; the pH value was below 10 when the

experiment was finished, and coexisting ions had a certain buffering effect on the change of the pH value.
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20 mg/L .30 mg/L 40 mg/L 50 mg/L, NO;-N J5i f ik
JEX 0 30 mg/L BT, & A 10 g R TAL FRER A
52 AREEXT L IR g R E 5 s, B
COY JRUE BN, NOS-N (£ R R BT F %,



XJER A COT im R K, R4 pH (H1¥
i, T X NOS AR, I H COY AT FER)E i
TR IR AL X T I A —E B BEISVE .

—~— 10 mg/L
16 - — 20 mg/L
14+ —— 30 mg/L
12} —+— 40 mg/L
10+ —— 50 mg/L

—— 7K

p (NO3-N)/(mg-L™)

1) /h
B5 COy REREXMHENRNZTMm

2.6 Htuith FAEEFEBFIIHEIBRAOZME

SEBRH K AR 2R T BT LE R R
FH R, BUE P E R R 2E BT K A AR
JiE NOS-N JFift ¥ & 10. 72 mg/L, A — 5E 1k fil§ /iR 0
8 NO;-N BiE 3k 40 mg/L, W45 pH {E°4 7. 98;
3 MZEMRKBCHI NOS-N Bri ik iy 40 mg/ L BYARALL
Bk, HE pH {EM 6. 95, ek 10 g, {5645 5 n
K6 BTN, 452 SR T 7K B ZUSCR AR T
Bk, 33X H i TP N K o B A B R T B
bR, W LB, RO AR Ca’t Mg X
JI AR S W AN K, T S0,%  HCO, ™ B A7 76 7] W i
FEAR NOS-N By 2B, Hr S0, 7] 5 NO, 4+3F
JVE A, T HCO, ™ f77E 1T BE A 42k i 2 i A st 1k
JEESZ I NOS-N A BERR . (H 2 SEPRHE T 7K NO;-N £
K EBRRMIEF] 86% , K FRACE W3, IF BLAILAD
KA pH (AREE SN AT E TR, 2Ol 7 11,
M SEPRH T 7K pH (HIRL4EFAE 10 IR, XA
FNE AT R 22 vV, UE Bk 32 TS
Brith R K A2 T ATHY

——SZFRH R 7K A(NO3-N)  —— 3Bt 7K pH
—=— RELK P(NO3-N)  —— Bl L/KpH
25 112

20 110

an)
a,

p(NO3-N)/(mg-L™)

8
6
4
o 12
0

-2 8

o 2 4 6
N Tial/h
6 MK S SR T AR MR RIS

1

3 REZHE

P 7S A B X B S8R A9 52 M K 6 T R
JO7J I A2 A B B = 1 2 HUIE T 90 4R NO3-N i, &

BEABFZE > eI 26 1 TN —F 5 6L N, , —
R FTRELL NH-N B U k8 K H I ™=y

BJE 5 NOS 19 BN 2 AR IR 7 e A, S X
%:][18]

4Fe’ +NO; +10H" —4Fe’ +NH; +3H,0 (1)
10Fe”+6NO; +3H,0—5Fe,0,+60H +3N, T (2)
Fe’ +NO; +2H*—Fe’ +H,0+NO, (3)
4Fe’ +NO; +7H,0—4Fe* +NH +100H" (4)

TN AETCRSMT T M PG K R A RN
Fe’ + 2H,0 — H, + Fe’* + 20H" (5)

AERMT KA R .
2Fe’ + 0, + 2H,0 —»40H™ + 2Fe>*  (6)
T3 AN BR G AT kA R R — 22 B9 NOS-N

4 & &

a. WPEKJE DE AT IR Pk T AL BE AT A A S NOS-N
() BRACR . O &5 )5 = AR K NHG-N, H =R
Z AR TR, 1 TN — B AR N, , — %
GrATRELL NH-N T 30 8k 8 R T ok ™= A Wi o

b. pH {EFHREIE R T NOS-N ZBRR T [%, H
AR EE R pH M 10 1 NOZ-N Ay 2= 5 R A4
FEAE 85% 3% S PO R A L 3K, A 78 A2 1 s o A7
5 NO3-N #1758 4618 S SN, S5 Braz H ] him Rk
JEHARAIE NOS-N ERBUR

c. W1 NOS-N iR BN, NO;-N KBRFET
R FH L BRI,

d. BRBREN 12 2 N ZEHET NOS-N i ik
JEE ARG, ELIE P ¢ M g o — 8 149 B B2 740 NHES-N,
FRPER ARG S 7= A RS

e. SIBRHL T K £ NOS-N RCR B2 9 H H L
FEBS T pH (I A0 — 2 P Ve, 1l 2 2
110 I'F,

SE Lk

[ 1] A3, 280, 20 R, 55 R 2R 2B T /K P iR
FRABIIITEL ], AW IR EERF 224 2006,25(2) :368-
372. (ZHOU Lin, LI Tielong, QUAN Huamin, et al. The
study on using iron powder to remove nitrate in
groundwater [ J ]. Journal of Agro-Environment Science,
2006,25(2) :368-372. (in Chinese) )

[ 2] Befbdh, o2 B 5 BE. b T K R £k V5 Y 53R FEAF
SHERLER[T]. #F sk, 2010,32(1):97-101. ( BI
Jingjing, PENG Changsheng, XU Huizhen. Progress

nitrate

summarization of study on pollution  and

management in groundwater [ J ]. Groundwater, 2010, 32
(1) :97-101. (in Chinese) )
« 73 .



(3]

[4]

(5]

(6]

[7

[

[8]

(9]

[10]

[11]

TEME, TR 5, AR B itk A B i Ak AU
WFFEHEREL)]. K H AR, 2005,24 (2) :35-38. (WANG
Sheng,ZHANG Yuxian, DU Xiaoming. Research progress
[J]. Water
Purification Technology, 2005, 24 (2 ). 35-38. ( in
Chinese) )

R AR, BREE R, 4. PRB OB AT B T 7K
AR £ i B B S [ 1] K RE IR A2, 2011, 29
(11):37-39. (YUAN Yuying, LI Fulin, CHEN Xuequn, et

al. The experimental study on using PRB medium to

of electrode state biofilm denitrification

remove nitrate in groundwater [ J ]. Science of Water
Resources and Power, 2011, 29 (11 ). 37-39.
Chinese) )

iREE, & UE, Tl 55, FM B8 B R 5L T Y b
ORI 2R [T]. PRI T HE, 2010, 28 (3 1)) - 70-
73. (ZHANG Xingxing, MENG Fansheng, WANG Yeyao,

et al. Influencing factors of using zero-valent iron to

(in

remove nitrate in groundwater [ J ]. Environmental
Engineering,2010,28 ( Suppl) :70-73. (in Chinese) )

JEUCOR TR0, B2 JE T Fe' 1) PRB ZERHL T K
HRRER B I 5T [ )], P58 T #2444 ,2010,4 (11) ;
2429-2435. ( TANG Cilai, ZHANG Zenggiang, WANG
Zhen. removal of nitrate in

Simulation study on

groundwater based on Fe’ [ J]. Chinese Journal of
Environmental Engineering,2010,4 (11) :2429-2435. (in
Chinese) )

WAL, o= B PRI 5. Tl ok 5B R /K i
R ER I FTAT PR 8 SBR[ 0], o B R A 7K Rk
FH,2011 (10) ;:73-75. ( GUAN Qinghua, YUAN Yuying,
CHEN Xuequn, et al. Feasibility study and mechanism
investigation of using industry iron powder to remove
groundwater [ J ]. China Rural Water
Conservancy and Hydropower, 2011 (10 ) 73-75. (in
Chinese)

LEE J Y,YOUM S Y,CHOI S, et al. Removal of mixed

contaminants by Fe’-based biobarrier in flowthrough

nitrate  in

columns using recycled waste materials [ J]. J Mater
Cycles Waste Manag,2012,11(3) ;214-221.

TG, 25, S B, M A D v JE kb K
MRERAIBESE [T ], E 27K HEIK , 2008,24 (17) :36-39.
(HAO Zhiwei, LI Liang, MA Lumin. The study on using
reduction method of zero-valent iron to remove nitrate in
groundwater[ J ]. China Water and Wastewater, 2008 , 24
(17) :36-39. (in Chinese) )

YONG G C,LEE H L. Chemical reduction of nitrate by
nano sized iron; kinetics and pathways [ J ]. Water Res,
2005,39(5) :884-894.

SU Chunming, PULS R W. Removal of added nitrate in the
single , binary ,and ternary systems of cotton burr compost,
valent and sediment; implications for

zero iron,

groundwater nitrate remediation using permeable reactive

.74 .

[12]

[13]

[14]

[15]

barriers[ J]. Chemosphere ,2007 ,67(8) :1653-1662.
CHEN Yiming, LI Chiwang, CHEN Shiaoshing. Fhiidized
zem valent iron bed reactor for nitrate removal [ J ].
Chemosphere ,2005,59(6) :753-759.

kIR ORI AR, & Te® RBRb R K N ERER Y
ZROEIEFELT ] AR =247, 2008 , 13 (6) 13742,
(ZHANG Zengqiang, TANG Cilai, SHAO Seng, et al. The
study on condition of using Fe’ to remove nitrate in
groundwater[ J |. Journal of China Agricultural University,
2008,13(6) :3742. (in Chinese) )

CHENG S F,HUANG C Y, LIU J Y. Study of different
methods for enhancing the nitrate ranoval efficiency of a
zeo valent metal process[ J]. Water Sci Technol ,2006,53
(11) .81-87.

LIS F J. Stress corrosion cracking of structural steels in

nitrate solutions| J|. Mater Sci Mono,1991,59.57-94.

[16 ] KIELANOES J, DE BOEVER P, VERSTRAETE W.

[17]

[18]

Influience of denitrification on the corrosion of iron and
stainless steel powder[ J]. Environ Sci Technol 2000, 34
(4) :663-671.

e XK, AW, A5 AR ER 2Bk PR R A
AR [ ], 5 AR SR 22 4] T2 R, 2006, 36 (2)
264-268. (LI Tielong, LIU Haishui, JIN Zhaohui, et al.
Serial experiments of using nano iron to remove nitrate
[J]. of Jilin
Technology Edition, 2006, 36 (2 ). 264-268.
Chinese) )

TR ERRTE , wINE . F A k- S A TR A R KRR R
HimREE PR I 1], %4 55, 2009, 9
(6):4041. (AN Yi,LI Tielong, JIN Zhaohui. Application

of using zero-valent iron-denotrifying bacterium to remove

Journal University: Engineering and

(in

nitrate in groundwater [ J |. Journal of Safety and
Environment ,2009,9(6) :4041. (in Chinese) )

(YR F 2013 -03 - 08 it . 4 18)




