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Stabilization of Arsenic- Contammated Soils Using Fe- Mn Odee Under Dlﬁferent
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Apstract Fe-Mn oxide (FM) was used to evfﬂuate 1ts stabilization effects on three typlcal arsenic ( As)-contaminated soils in southern
Ching undlger different water conditions (dry soil, moist Soil, and flooded soil). With an increase indmoisture content, the toxicity
characteristi¢ leaching procedure ( TCLP) results for-A%s de(:r'e'é.s_pd"y.by 34.78% , 47.62% , and 13.64% , respectively,in Shaoguan,
Hechi, and’Chaﬁgde, and then increased by 310. 34% {#185. 22% , and 23.38% , respectively. The results showed that adding a
certain amount of water (30% ) had a positive effect on decreasing the As concentration in the TCLP, but excessive amounts (80% )
led to As re-release into the soil. The application of FM under flooding conditions has obvious advantages. In the three soils of
Shaoguan , Hechi, and Changde, FM significantly reduced the As concentration in the TCLP by more than 99.00% , and reduced the
soil available As content by 55.40% , 40.05% , and 16. 92% , respectively. FM increased the specificandnon-specific adsorption of As
to stabilize the bound fractions of hydrated iron-aluminum oxide, thus significantly reducing the biological effectiveness of soil As and
soil environmental risk. FM reduced the available P in the soil in Shaoguan, Hechi, and Changde by 0.60% -6.67% , 15.74% -
50.00% , and 32.48-40.39% , respectively. Our study revealed that FM can absorb a small amount of available P, which may limit P
uptakeby agricultural products in P-deficient areas, while effectively inhibiting the non-point source pollution of soil to surrounding
water bodiesin P-rich areas. The variation in pH after FM application in the three soils was only 0. 04-0. 07, which had little effect on
the soil environment. FM has good prospects for stabilization of flooded As-contaminated soil. The results of this study provide an
important scientific basis for soil As stabilization in China.

Key words: Fe-Mn oxide (FM) ; soil; arsenic; water condition; stabilization
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Table 1  Basic physical and chemical properties of soils

WH P R A i
pH 8. 12 3.04 6.87
HHLFE/ % 2.17 3.54 1.46
PR F 284 i/ cmol - kg ™! 321.04  356.89  301.27
BB % 0.10 0.15 0.19
BE/ % 0.20 0.25 0.21
B % 1.38 1.62 0. 64
M As/mg-kg ! 254.59  645.76 1020.03
B Mn/mg-kg ™! 204.78  369.85  475.46
B % 2.27 5.06 9.31

Procedure ) i2 2. TIEAKE As RIESH T rkiK
AR RHEAS( V) MAs(ID) &R 3%
Wongrod ST . HHE As ARIEA S B
BIS IR TR Tk, X AT S
PRI, AR UK B BUE LrbE MBS (F1)7 éﬁwﬁﬁ%
(F2) . JEJE JB/88 45 WK & 8RR e i 6 75
(F3) | S5k B 8t A a5 46 (P4 A 5
(F5). FRHHaeb il Ak G 50 ps
BRI IO 6 T (AFS9130, J¢5¢
R RAT]) 08T As 28R FHEA-
BT IR AL (LCEAFS, b 50 RALAEAT I 0
") 4 : ; .
1.4+ pH FIA RS Pl

-3 pH (I E S MRS 5 ek, LA
RS P O IE S %SOk 12]. T S R -4
HA RS P &I E R A HCL + H,80, 2. FREL
2.50 ¢ 20 H X T 2 HF, A 12.50 mL $2 B
(0.05 mol-L~" HCI F1 0. 025 mol-L~'1/2 H,S0,),
TR 5 min J5, WHCIEW 1.00 mL, JIA 8.00
mL 0. 005 mol- L™ "HTIRIMLAR, JNA 16.00 ml. #ifiz-
FHMR B VAW (8 x 10 mol-L™" AR B . 4 x 10°°
mol - L~V A FREBEAN . 0. 224 mL WKTRIR) , #5)H%
30 min J5, SN WA GGEETT (DR6000, 3
EIWG A7) T 700 nm P AL E A RCS P& .

ULAb, HHOCRE B g h s KA, HA
A P AR E SR F NaHCO, 5 BRI 2. 50 g 20 H
KT 4, JA 50. 00 mL 0. 50 mol-L~" NaHCO, %
W, THIRYRY 30 min 5, WHIENR 10. 00 mL, fIA
35.00 mL 225 F/K F1 5.00 mL $H86 1IR3 (0. 45
mol-L.~' 1/2H,S0, 1 1.00 g-L~"4HMR %) , ##'E 30
min J&5 FE4MAT WA 66 EE T (DR6000, 38 I 7y )
F 700 nm PE KA E A S P G E. LiRIA 2
FIPBPRIET H 255 B # R A BRA A (GR) .
1.5 HdEab

HedR ] Origin 8. 5 ST G043 HT.

3|
i

i



3794 H

i

B 40 %

2 HR5ITR

2.1 BERAALYX IR As WREE ()52
TCLP J&—F & Ui 5 G %S&Emﬁ/z& RE VT4
3G Y ) B R R R R T KR T e KR
ABFFEH, FR O IX 2 Ff i Iﬁiiﬁﬂjl?éi&
FRIER FH 7K R M, {E S TCLP 332 M 5 i vk 8 1 v T
(MK PR B BT 5 A e ) (GB3838-2002) I A i
50.00 pg L~ (WL 1), MR AKIEIEAE R RIS
YU, T H - SR TCLP 33 3 e B AW Hy
22.86 pg L7 BEE KGN BT A ECRBE In, #ROC
TR X 3 Bl 3 TCLP 32 H e B 34 5 40 5
TR 34.78% | 47.62% 1 13.64% , SRIG 43
M@ % TF R 310.34% . 185.22% F 23.38%.
Catalano 2" {HIF 9T & B, BLim /K A A7 AE RE i o
FL IR | USRS R AR A Oy =X I I B b
BHERHXT As MURLR. TRk BT R B, K
SRR D TR SR %, TG H S i g
As BOHHEA 38R ABFTE R, B in—E R
mﬁﬁ?mﬁﬁﬁAﬂ%ﬂ%ﬁEWW% mmﬂ_

L

g ssisknre. | )/ f 7
480 e
400 |- R -
. e 1
_ a0t D ek
> 210 g
= 160 -
£ -
% 80 =
= T
g
2 30
&
—
=20
®
H 10
0
B1 FMXAREKS &ML TCLP R HRER KRR
Fig. 1 Effect of Fe-Mn oxide (FM) on soil toxicity characteristic
leaching procedure (TCLP) results under different water conditions
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