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NIU Shae- feng1 , LI Churhui’, LOU Zhang- hua', XU Yue pingl

( 1. School of Cwil Engineering and Architecture, Zhejiang University, Hangzhou 310027, China; 2. Key Labomtory for Water and Sediment
Sciences, Ministry of Education, School of Environment, Beijing Normal University, Beijing 100875, China)

Abstract: Nanoscale Fe and Nf Fe, which were prepared by chemical deposition, were utilized as catalyst for remediation of Cr( VI) and p-

NCB in contaminated water. The interactions between Cr( VI) and p~-NCB n contaminated water during the simulaneous remediation process
were andlyzed. It is demonstrated from the experment that p~-NCB can be degradated into p- CAN by nanoscale iron, but cannot exhibi the
effect of dechlorination, and that there is a competitive relationship between Cr( VI) and p- NCB in the remediation process. The nanescale Ni/
Fe bimetals could be applied in simultaneous remediation of p-NCB with Cr( VI) and give rise to a good remediation efficiency, where the
products are only Cr( III) and p- CAN without any irtemmediate products. It was found that the conditions of higher Ni( II') concentration can
promote the degradation rate of p~-NCB. The optimum Nf Fe ratio is I' 50. Whereas, the higher concentrations of Cr( VI) and p- NCB will lead
to the lower degradation rate. Under the condiion that concentration of Cr ( VI) was 20 mg L, the coresponding maximum dechlorination of
p-NCB was 43. 0% ; under the condition that concentration of p- NCB was 40 mg/ L, the corresponding maximum removal efficiency of Cr( VI)
was 71. 4% .
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Fig. 2 Transformation progress of p~-NCB and production

over nanoscale Fe catalysts as a function of time
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Fig.4  Effect of Cr( VI) on the dechbraintion during

simultaneous remediation

2.2.4 p-NCB
p-NCB , Cr
(V) ) p-NCB
Cr( V) . :
Fe' 0.3 gL, Ni( 1I) 3 mg/L,
Cr( VI 20 mg/L, 25/C, pH



1 : Cr(V) p-NCB 149
5.5, 600 r/min. Cr( V) p-NCB ,
p-NCB Cr( VD) (9. . ,
5 , »~NCB Cr( V) Fe™* OH ,Cr( V]
p-NCB , Cr( 11D, Cr( 1) Fe( T}
Cr( V] p-NCB 10 , Cr( IID) Fe( II)
20 30 40 mg/L. ) )
90. 1% 89.4% &4.1% 71.4% .
Cr( V) Fe’,p-NCB  Fe’
. p-NCB Fe' \ 3
Cr( V] (1) Fe ,p-NCB  Cr( V]
Cl' p-NCB p-CAN Fe , . p-NCB
) Cl Cr( V) , -NCB
, ) Cr( V) p-CAN,
CI . Ccl Ny Fe .
, cl ; ; (2) Ny Fe »NCB
»~NCB : Cr( V) :
p-NCB Ny Fe , ,
. R 1. 50.
10 Cr( II , NI
09 - e omn - Cr(( VI; »~NCB
08 |- —+ 30 mg/L, ’ ’
= 07} —»— 40 mg/L , . G (V)
% o | 20 mg/l, 43. 0%,
=0l »~NCB 40 mg/l |
E 0.3 »\\x‘ L 71. 4%.
02 Q}A‘;& .
01 * ' [ 1] Gillam R W, O hannesin S F. Erhanced degadation of halogenat ed
% 30 5 % 120 aliphatics by zere-valent iron [ J]. Ground Water, 1994,32(6): 958
t/min %7,
5 pNCB o VD) [ 2] Lien H L, Zhng W X. Namsale irn paticles for complete
Fig 5 Effect of p-NCB on the Gr( VI) removal during reduction of chlorinated ethenes [ J] . Colloids and Sutfaces A, 2001,
simultaneous remediation 191(1/2: 9% 105.
[3] Lovry G V, Johmon K M. Congener specific dechbrination of
2.3 dissolved PCBs by manoscale zro valent ion in a watey methanol
T R S Y
(4) (5

CrnO + F'+ 81 ~ Fe' + Cr + 4H,0 (4)
(1- x)FeS‘L + xC” + 2H,0 7

Fe-» Cr:OOH(s) + 3H" (5)
»-NCB (6)
(7).
CoHsCINO2+ 3Fe’+ 6H
CoHLCINH, + 3Fe” + 2H,0 (6)
CoH,CINH, + Fe' + 2H
CeHsNH, +, Fe* + HCI (7)

Se, U, V and Zn from groundwater by zere-valent iron in a passive
treatment cell: readion progress modeling [ J]. Joumal of
Contammnant Hydrology, 2002, 56: 99-116.

[ 5] SaylesG D, You GR, Wang M X, et al. DDI', DDD and DDE
dechlorination by zere-valent iron [J]. Environ Sci Tednol, 197,
31 (12): 34483454,

[ 6] Orth W S, Gillhan R W. Dechbrination of trichloroethene in
aqueous solution using Fe”[J]. Environ Sci Techmol, 1996, 30 (1) :
6-71.

[ 7] LiX Q, Elliott DW, Zhang W X. Zere-valent iron nanoparticles for
abatement of environmental pollutants: materials and engineering

aspeds|J] . Criical Revievs in Solid State, and Materials Sciences,



150 30
2006,31(4): 11+122. [21] R s R
[ 8] LienH L, Zhang W X. Transformation of chlorinated methanes hy [J]. ,2004,23(2) : 229-230.
nanoscale iron particles [ J]. Journal of Environmental Engineering [22] s s s (BPR
ASCE, 1999, 125(11) : 1042-1047. [J]. ,2000,40( 3) : 30+304.
[ 9] LienHL, Wikin R. Highlevel arsenite removal from groundwater [23] Wang C B, Zhang W X. Synthesizing Nanoscale Tron Paticles for
by zere-valent iron [ J] Chemosphere, 2005, 59 ( 3) :377386. Rapd and Complete Dedlorimtion of TCE andPCBs [J]. Environ
[10] XuXH, Zhou HY, HeP,etal. Catalytic dechlorination kinetics of Sci Technol, 1997, 31(7): 2154-2156.
p-dichloroberzene over Pd Fe catalyst| J|. Chemosphere, 2005, 58 [24]  Ponder SM, Darab J G, MalloukT E. Remedition of Cr( VI) and
(8): 1135-1140. P 1I') aqueous solution using supported nanoscale zere-valent iron
[11] R R . P [J].Environ Sci Technol, 2000, 34(12): 2564-2569.
[JI. , 2004, 25(6) : 97 101 [25] Lavine B K, Audander G, Ritte J. Polagraphic Studies of Zero
[12] s N .. valent iron as a reductant for remediation of nitroaromatics in the
[J]. , 2004, 25(1): 154-157. environment| J]. Microchemical Joumal, 2001, 70: 69-83.
[13] R R . Ag Fe [26] s
[JI. , 2006, 27(9) : 1802-1807. [J]. , 2002, 22(10):48.
[ 14] R , ZHANG Wetxnn. Fe® [27] R R
[J]. , 2006, 26( 6) : & 702. [J]- ,2007,26( 3) : 99-103.
[ 15]  Zhang W X. Nanoscale iron particles for environmental remediation: [ 28] s , ZHANG Weixian. Fe’ 4
An overview [ J]. Nanoparticles Research, 2003, 5:323-332. [J]. ,2007,28(3): 578583
[16] SunY P, LiX Q, Cao J, et d. Characteriztion of zero-valent iron [29] s 5
nanoparticles [ J]. Adv Colloid Interface Sci, 2006, 120( 1): 47 [J]. , 2006, 18( 1) : 93-99.
56. [30] Shoemaker. Pemmeable reactive barriers[A]. In: Rumer R R,
[17] Choe S, Chang Y Y, Hwang K Y, @ al. Kinetics of reductive Mitchell ] K. Assesment of Barrier Containment Technologies| R].
denitrification by nanoscale zere-valent iron [ J]. Chemosphere, Baltinore  Mary- hind:  Intemational ~ Containment  Technology
2000,41( 8): 13071311. Workshop, 1995. 301353,
[18] LiC, Chen Y, Chiu K, et d. Synthesis of nanoscale reaction pits [31] [J]. s
network on zervalent iron povder surface| J]. Surface Science, 199, 16(6) : +4.
2006, 600(6):13821390. [32] ()
[ 19] R R R Pd Fe 2, [J]. ,2001,3: +3.
4 [11. , 2004, 25(2): 138 [33] ,
142. [J]. , 1999,18(2) : 6972
[20] s R , .PdFe Pd Fe [34] R . [J].
[J]. , 2004, 24( 1) : 76-80. , 2001, 8(2): 309-314.



