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The remobilization of heavy metals influenced by interaction of DOM and iron oxides.
ZHANG Lei'?, SONG Liu-ting'?**, ZHENG Xiao-di'?, TENG Yan-guo'’, WANG Jin-
sheng'® (' College of Water Sciences, Beijing Normal University, Beijing 100875, China; > Engi-
neering Research Center of Groundwater Pollution Control and Remediation, Ministry of Educa-
tion, Beijing 100875, China). Chinese Journal of Ecology, 2014, 33(8) . 2193-2198.
Abstract; The interactions between dissolved organic matter (DOM) and Fe oxdies are common
in surface and subsurface water environments. The study of these interaction processes will help
better understand the remobilization of toxic heavy metals and the risk of their secondary pollu-
tion. In this study, an experiment was carried out with different DOM concentrations on the re-
mobilization of heavy metals influenced by the interaction of DOM and iron oxides. The Pb and
As concentrations and the infrared spectra of iron oxides flocs showed that the interactions of iron
oxides and flocs promoted a significant increase of remobilization of Pb, and a slight increase of
As as well. Tron oxides interact with dissolved organic matter via complexation to hydroxyl and
carboxyl groups. With the presence of DOM, iron oxides precipitated as flocs with smaller parti-
cle sizes and lower structural order, which made the formed iron oxides easy to be reductively
dissolved to promote the remobilization of Pb and As as well. Furthermore, the iron secondary
mineral precipitation was delayed by DOM, which would prevent the sequestration of Pb and As.
Besides, the increase of Fe(II) concentration catalyzed the transformation of iron oxides from =y-
FeOOH to a-FeOOH, further promoting the release of Pb and As into solutions. The competitive
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adsorption of NOM precluded the adsorption of Pb and As onto the iron oxides, which may also

cause the increase of Pb and As concentrations in solutions. This study provides useful informa-

tion for a better understanding of the secondary pollution risks of heavy metals, and provides fur-

ther scientific evidence for the management and protection of water environments in a rational

way.

Key words: dissolved organic matter (DOM) ; iron oxides; interaction; remobilization of heavy

metals.
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S E G ER L ATIPOK /R 2R 7/ NV R ¥ A DS E S
AT 4 R T Y ) I B | I RN R R A
27242 52 W ( Tratnyek et al. , 2001 ; Shaked et al. ,
2004 ; Bjorkvald et al. ,2008 ;0 Loughlin et al. ,2010;
TR, 2012), DATEBI0FGE 2 10 Bk A AL W) B
DOM X 775 YL 4 Sl 2 i 4 Jas 1) WA S /0 S 9T 3 A
(L35 155, 2000 ; 6 W45 45,2012 ) | T B X S AL
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A8 IR I ) DF SR AR D IR — R
2y T KRS R JE I G IAIR . BT
e ABIESE e B LA v BLRR S AR 4 e R 1
R AE TN AA TG 5K PR iz T AR 2 1)
Pb Fl As 2 FHICER  WF5E T IR JFEREE N | A [a] ik B 1Y
DOM 5B i A0 BLAE ] ok B % AR rh i 42 )8

PR A2 3 0o 0 S 36 2o 7 o o 4 e 9 R T
RIS T i 28 PR A8 L - 21 50 D6 3% R A A9 X L F
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& B RS T RERY S R AL, S TRAL A UK R — )
T XU il 7 - B B 7K PR A PR DR A 4 it B 4t
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1 #MREFZ®

1.1 AR

H SRR 5 45 B9 1 I BT A ( Agilent 7500ce ) , 1
HMEIEAL ( Nicolet 23], Nexus 670) , RAAFRAERA (£
FFRRAT) B R (MR- 46 F 22, XP205) , pH
i1 (JENCO) , JEJ ( MENBRANA ,0. 45 pm) , i3 JE#%
(MENBRANA) , 5PN 504 (CORNING,50 mL) ,

Ph As ELJBIB AWM (1 pg - mL”", 1%
HNO,) , FeCl, % # ( Aladdin,0. 5 mol + mL™") , & B
% ( Aladdin, fE 2% 46,200 mg - L"), FeSO, & & (1L
2%40,0.5 mol - L"), PIPES (WK ¥:-1,4-— 2T %,
CgH 5N, 0,S,) 2 i W (P40 41,0.5 mol - L7),
NaOH ¥ (P24l ,5 mol - L"), B4l i il iR ( —
WZRIR)  Milli-Q #H4ti/K(18.2 MQ - em™ ),
1.2 SEEJE

SEEAr N A BLC 3 4, B4 2 AT
IR HEIINA 8 mL 90.5 mol - L™ FeCl, i ANl
5 mL Y Pb Al As E&RIRAEW (1 mg - L), H
H A A SEEANTR NS JLRR 1T B LC 2 412584 i
A0.5F12.5 mL & B, & TRGaT 250« -
min S FE 3 min,40 r - min ' F FEF 15
min, R TR A RJF A EFED A5 mol -
L™ NaOH IF#B L2 4 mL, 8 2 h ke /b Lk
R, FEMEA G B 4 mL VAW, 0,45 pm 1
VB UE 2R R FE I R

PR A N, R SEF T, A 0.5 mol « L' Fe-
SO, 55 0. 5 mol + L™ PIPES ZZ /5145 0.5 mL,
HHMilli-Q#HE 4K & & £50 mL, (1% W pH(E
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Table 1 Concentrations of dissolved As and Pb for groups A, B and C
FE i SN I i) As(ng - mL™") Pb(ng - mL™")

(d) Al A2 Bl B2 Cl C2 Al A2 Bl B2 Cl c2
1 0 4.83 4.63 5.62 5.77 6.46 7.41 12.53 12.36 3.24 5.62 4.93 5.16
2 1 4.86 4.78 5.87 6.03 6.26 5.96 12.63 12.08 4.38 3.13 2.42 2.54
3 3 5.6 5.62 6.21 4.52 6.05 6.83 12.80 13.02 3.76 3.81 2.73 2.57
4 5 5.25 5.14 6.26 6.66 6.88 6.96 12.63 11.91 5.02 4.88 2.24 2.11
5 7 6.07 5.66 6.3 6.64 7.14 7.06 12.62 12.95 2.47 15.46 4.51 4.32
6 9 5.88 5.82 6.65 6.14 5.93 5.82 12.74 12.54 5.13 33.87 3.74 3.59
7 11 4.57 4.42 6.68 5.57 6.73 6.59 12.46 8.16 3.08 38.22 4.55 5.65
8 13 5.53 5.16 6.16 6.53 7.19 7.48 10.61 10.82 16.39 39.08 30.08 29.63
9 15 6.04 5.92 6.36 6.90 7.05 6.94 10.75 10.58 63.46 48.84 43.09 37.75
10 17 6.07 6.56 6.81 5.36 8.45 7.83 12.21 11.99 72.35 60.67 63.40 72.15
11 19 5.88 7.32 8.4 7.38 8.87 7.93 16.86 17.44 97.78 90.92 86.63 85.18

AXFFRAER 2 (RSD) :0.35% ~5.83% ,
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Fig.1 Variations of dissolved As and Pb concentrations in
groups A, B and C
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2E 3 (Karlsson & Persson,2012) .
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Fig.2 Infrared spectra of iron oxides flocs in samples C1,
C7 and C11
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Fig.3 Infrared spectra of iron oxides flocs in samples Al,
B1 and C1
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Fig.4 Infrared spectra of iron oxides flocs in samples C5
and C10
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