932 B S W 7 b=
2011 5 A 6 M

ENVIRONMENTAL SCIENCE

Vol.32,No.5
May,2011

B

s FEREE R Fe™ i AH B X 003E R 32 5 1E AL 52

s b —h

IV, X B B EFAT, L
(FHMRFIAEE SRR B, KB 130026)
FE R TH T HREE P Fe™ XA EEZE (NB) (98
NO, ., CL™ 554 T 7K £k 2% 4 BUXT 207 1) 5

R R ZE AR, B T Fe™ 3B

V), H 2 B B Fe™ 8 J5 T 5 45 11 WL 1 K 7K Ak 2 2 RN B2 L5 o 1 JE B &85 R 3 W

A A B 2R Y o B ORI RE L coT | SOY .

FEIRIE N 10°C | pH N 6.8 BYZME T, Fe™ AN 3L AR B 8 it Hoaf SR I8 0l 2 W, 2% n(Fe™ ): n(NB) 4 5. 88: 1A Al FE IR 1A AL

R ,48 h 5 HAE R N 57, 63% . BEREJE . COT X Fe™ i

H150 mg/LIt 48 h J5 il 2 2K

BT I R N B 4T ,8 h
A BTG e s b 1 SR TE RS B R AL T — E A BB K I
KA M A B R 3R R I U 3 SRR KA A A R

CJFL A R AT — B S 2
R I KA 51.05% F1 49.96% , HRAFF B EE R | COT e B (9 388 S 41 il 4/ F R &8 3%, 9 Mg™
e B3 3 800 mg/ LA ,48 h 5 BRI H 6. 98% ;S0 . NO, |
J Y L B R BRI 5K 60% . AR IRR T Y S 5 L

. COT 4Bk #] 150 mg/L

CL™ XoF 3 J 52 7 5 M B8/ 48 h J5 18 R AL <50% ;HCO,
Jedpirh Fe™ X A SR 0 TR, R E B

FENES . X131.2 XEkFRIZAE.A X E4HS.0250-3301(2011)05-1372-05

Simulation Study on Reductive Attenuation of Nitrobenzene by Fe* in
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Abstract ; Experiments were conducted to investigate reductive attenuation of nitrobenzene (NB) by Fe* in subsurface environment and

influences of hydrochemical constituents such as water hardness,

4 » NO; and CI~

. Experimental results indicated that concentration

of Fe™ and NB both had influences on NB reduction. The highest reducing efficiency obtained while n( Fe” ):n(NB) was 5.88: 1
under the condition of pH 6. 8 and 10°C. The deoxidization efficiency of NB was up to 57. 63% over 48 h. Mg™" and CO}” could inhibit
the reduction of NB, and the reduction efficiency reached 51.05% and 49.96% in 48 h while Mg™ was 150 mg/L and CO>™ was 50

mg/L, respectively; the inhibition was enhanced with increasing of Mg™ and CO? concentration, and the deoxidization efficiency of NB

was 6.98% only while Mg™ was 800 mg/L. SO ,NO; and Cl~

was less than 50% in 48 h. HCO; can accelerate the reaction,

have small influence on NB reduction, the deoxidization efficiency

and the reduction efficiency was up to 60% in 8h. These baseline

relationships provide a way to quantitatively evaluate the extent of natural attenuation in contaminated site.
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Fig. 1 Influence of different ferrous concentration
on the deoxidization efficiency of NB
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Table 1  Fit curve equation and parameters of equation
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Fig.4 Influence of different Ca®* concentration on

the deoxidization efficiency of NB
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the deoxidization efficiency of NB

7 R R A T TE . AR R W) B 4 R HE T, B TTTE W)
SR KO BR K G A AR W, AR B DD TE )R
Fe(OH),. B T WAk A& UTIEMT H |, R IE Fe™ I8 JEU A
FEORAE 55 .

Kl 6 }iﬂﬂ%T/._,ﬁf'Er[n(Ca)I n(Mg) =1:1]XF#H
FE AR J L PR ). B > 450 mg/ LI, X RN A
BH 0 (4 VR 5 SLEE B <300 mg/ LI, X il JE %58
58538 A L)Y

1.2

wme ZEEAHIZE —e— 150 mg/L
11k —4—300 mg/L —v— 450 mg/L
—e— 550 mg/L. —«— 650 mg/L
—»— 800 mg/L

cm/Co

0.3 1 1 1 1 1 1 1 1

E6 ARBEENHERERYLENZMN
Fig.6 Influence of different water hardness

on the deoxidization efficiency of NB



54 PIVAR S5« 0 R BRBE h Fe X 2% 119 I8 D5 s A JH RSB0 5% 1375

2.4 HCO; , CO; X 3434 J5 (1) 5% iy

M7 A UL R COT X Al ORI JFUR Kk
MHIER 48 h J5 8 JFAE <20% ,4 COT BEZE 50
me/LES B FERHT 12 h B JRR0R > 50% |, 16 B IRk
JE COS Ik JE s B FE 12 h g, D& coT 5
Fe™ JE UTYE J& , Fe™ Y 7K fif 1 85 4 4T 1 , 12 1k &
) H /0, Fe (OH), ¥ it 42 B Fe™ | Fe™ ¥R ¥
THim.

e = - SR

Lal —e—50 mg/L
—4—100 mg/L
—v—150 mg/L

12 —e—200 mg/L
—4—300 mg/L

1.0

cm/Co

0.8

0.6

0.4

0.2

B7 ARECOy MBMEXRTRERUEMNZM
Fig.7 Influence of different CO3~ concentration on

the deoxidization efficiency of NB

8 A HCO, X Fe™ i JFAil JEFK U521 . 6

h Ji5 Al A SRR > 60% . F 36 1 2 5 B X i

LB HEAT LA 15 31 R TR H R 0. 973, J5 A
GIMT R R RN (4)

HCO; + OH == CO0, + H,0 (4)

—J7 T HCO, Al LAH A OH ™, I 7E 0 ~

..... - SRS
—eo— 50 mg/L

—4— 100 mg/L
—v— 150 mg/L
—e— 200 mg/L
—a— 300 mg/L

cm/co

B8 A[E HCO; XiEREFENER I

Fig.8 Influence of different HCO; concentration on

the deoxidization efficiency of NB

10 h, & & pH T HCO, 778 1M A8 fh 5 /0N , ik 18
I 2340 Fe™ (/KR UL Fe™ M40 R 80/ 8 I
J W GE VEAT ;5 — 5 T HCO, 1 5 Fe™ | Fe’* JE
AR S MV R DRIt 2 3 /D B Fe™ B TRt
W JFERCR A KIAE 1.
2.5 NO, . SO; . Cl~ XAl B A E J5 B 52 i)

MIE 9. 10 AT LLFE H,NO, | SO; Xt Fe™ iff Ji
il % S N5 e /. NI 11 W] L B G Rk
BEK, X Fe™ 38 JEUAY IR Y S IR R B 3. CL 5
5596 U 0008 4 TR BB 4R 45 A JE B MCLL MG 2
YR IABE R AR AL RN | Ak 2 BN R B ik
FL RSOk B Fe™ fEAEIE S, IR ¢l X
Fe™ 34 J5L i 3 8 (1 5% ) B2 400 FR 85 op BH 8 7 4 o
Ze T B ARy #r

1.1
AAAAA . ?pﬁ Iﬂ]%
1.0p —eo—2mg/L
—4—5mg/l.
0.9 —v— 20 mg/L
—e— 30 mg/L
08k —<4— 50 mg/L
g
B 0.7+
)
0.6
05t
0.4+
0.3 1 1 1 1 1 1 1 1
0 6 12 18 24 30 36 42 48 54

B9 AE NO;, MHEXRTERMER RN
Fig.9 Influence of different NO; concentration on

the deoxidization efficiency of NB

1.1

—e— 50 mg/L

—A— 150 mg/L
—v— 250 mg/L
—— 350 mg/L
—4— 450 mg/L

cm/Co

03 1 I 1 1 I
0

B 10 ARE SO A EF T RN RN
Fig. 10 Influence of different SO?~ concentration on

the deoxidization efficiency of NB



1376 A 58 # 2 32 4%
12 [3] % T, B, % 5 08 I8 W T5 Y & K B AN R A K iR
..... w S 2R JEA LR pH AR S [ 1], F B4, 2009,30 (9) .

—eo— 50 mg/L

—A— 150 mg/L
—v— 250 mg/L
—— 350 mg/L
—<4— 450 mg/L

cm/co

03 1 L 1 1 L 1 1 1
0 6 12 18 24 30 36 42 48 54
t/h
E 11 FRE Cl™ 3 HERERER 0D
Fig. 11  Influence of different Cl concentration

on the deoxidization efficiency of NB
3 it

(1) /K 10°C . pH K 6.8 51 F, Fe™ #e & FNAY
RV B e o HOR SR I8 520, Mn(Fe™ )i n(NB)
5.88: 10} ,48 h AR IR R AR e KA 57. 63% .

(2) FGREE  BERERE . COT HHIES T Fe™ X} il
FORME AR, 9T B Ca™ | Mg™ | COT ¥ M
Tl A JE R . Mg™ ¥ B o4 800 mg/ LA ,48 h
it i % 38 R AR AL N 6. 98% 5 A [ <300 mg/L
B SR A 258 A D DR W 25 /N

(3) HCO, bk 7 ik J5 S g 2K 48 8 h PN i v 2
AREEH. SO . NO, | CL™ X34 J5 52 R 5% M 52708 5 €L
FR 5% W) B2 W B N 9 5% v BH B T AR S R i LA
G3HT.

5% 3Tk

(1] BB M F KSRGS RO R SR ] KETIL
KA ARRRE ) ,2007,28(2) 116-123.

(2] BRECAE, BRAEE. RSO kAR 5 b R IR A P i
WEIE[T]. Rl 22440, 2007 ,27(2) :242-245.

[10]

[11]

[12]

[13]
[14]

[15]

[16]

2615-2618.
BREEAS R, P A0 S0 IR I U A S R Y AR R e B
AR R [ T]. SREE R 24 %] ,2007 ,27(8) :1288-1291.
SE I, AR, 4. R pH TERA Y RESE B R 5
BIERE SRR [ 1] ABEFR%,2007,30(7) :1937-1941.
Schwertmann U, Cornell R M. Iron oxides in the laboratory[ M ].
New York: VCH Publisher,1991.

WA, MR K BT R AIE L R R R R 0] LR
i ,2003,27(4) :220-224.

Hofstetter T B, Neumann A, Schwarzenbach R P. Reduction of
nitroaromatic compounds by Fe( Il ) species associated with iron-
rich smectites [ J ]. Environmental Science and Technology,
2006,40 (1) :235-242.

Daisuke N, Dongwook K, Timothy J.

Abiotic reduction of

nitroaromatic compounds by aqueous Iron ( Il ) catechol
complexes [ J7. Environmental Science and Technology ,2006 ,40
(9) :3006-3012.

Coln D, Weber E J, Anderson J L, et al. Reduction of
nitrosobenzenes and n-hydroxylanilines by Fe( Il ) species:
elucidation of the reaction mechanism [ J ]. Environmental
Science and Technology,2006 ,40( 14) ;4449-4454.

Coln D, Weber E J, Anderson J L, et al. QSAR study of the
Fe(Il) [T].
Environmental Science and Technology, 2006, 40 ( 16) ; 4976-
4982.

Lee W, Batchelor B.

reduction of nitroaromatics by species

Abiotic rreductive dechlorination of

chlorinated ethylenes by iron-bearing soil minerals [ J ].
Environmental Science and Technology, 2002, 36 ( 23 ) ; 5147-
5154.

GB/T 14848-93 31 F /K R AR #E[ S].

E R AT ALY R K5 KM Bk M. (BB DURR) .
b5 v E B EE R 2% WAt ,2002. 467-470.

T B BRI SR LR SN LR R e TR 2 (D], K%

RS, 2007 ,23(4) :85-89.

Ko S, Batchelor B. Identification of active agents for
tetrachloroethylene degradation in portland cement slurry
containing ferrous iron [ J ]. Environmental Science and

Technology 2007, 41 (16) ; 5824-5832.





