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Abstract

The As species in paddy soil before and after adding 0.2%, 0.5%, 1.0%, 2.0% nano-manganese
oxides were analyzed within site immobilization and As species classification. The results showed
that As was mainly in the residual form, which accounts for 50%, when adding the nano-manga-
nese oxides, and followed Fe-As and Ca-As. The nano-manganese oxides could decrease the con-
tents of Ca-As in soil, and when the 2.0% of the nano-manganese oxide was added to soil, the per-
centages of Ca-bound was the lowest with 12.25%. While, there were non-significant effects on the
loosely bounded As with nano-manganese oxides. Moreover, the percentage of residual As in the
soil increased with nano-manganese oxide increasing.
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ASCHEE LR IF A S IR K25, B T RIMRE A LIERE0.2%. 0.5%. 1.0%. 2.0%¥
PR F —EEN LIPS . SREEH: BT YR _SHENTES, KLEPAsHE
SUBRBESANE, H50%EE, HIKkRFe-As. Ca-As, Ca-AsSEMENKE _SAHESENRINTILE
PRGN G RRE, BIREN2.0%MPKE - SHERNE LIRS Ca-BEE5TAsRD, N12.25%; gk
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1. 53|

A3 e Y e S AR tHE SV R AEAE[1] [2]. Dol FEe N . FFSR LA R RV FE v e E B L it
fESE NRiE s o gl g ah & E A 3] B, FRIE G gL O 5] R A B S S g G
(4] 34~ R B AW AE S IR RAR[5] 55 M) 8, Bdefa A% 4. B R AR RE6]. Kk,
Xof 38 ] 1) Ty e ) R R G A e S i 06 200 DA s B E AR o 33 AR AR M B SO 1 B T SR, R AR v T
SRR A E R IEMERR, EHFRDREY S B OCER R Y. EMEY)ER
Jita A7 1) B AR - R R AR A R, P RAE IR . DL B 0 R 9RoK b4 el i 2 T 1 L
B AR BAARERME, 55 H AR A4 S AR E TR BV 2 &8 B 1 B A R 5 A R P R
JIREX EeRE M, B 205 Y LRI T /K T T 2 B9 & M k), 45 AR B G R GUBURL 2 0 201
A KL 7]-[10] A RFFEREA, FREMY B B2 A(PZCYIK . ELRTFR . BRIENL 2% | WP AR I35
AL IS TE R 2 MR B E[11], HXTE 4B Cu. Zn. Pb. Co. Cd. Hg. As Fl1 Cr Z45 1R 51
W B B 7 AR A BE T [12], EREE A BA BRI SR AE, DU R R T A B R B2 AR
(R BRI PR 7)o EHE N K A Rk 1 140 oot R0 A R ) 5 5 AR A 435 A 5 R RO 700 oK LRI, 4
KGR AR T 3 R RS RSN LEE M AR T, A SR I 2R I I g ok S AR ) SRR DL
&G T KN LS50 3 P RS HE UE, BEFL T AN IR BE 9K 4 — S A ot 338 o B T 25 23 A () s il
T RRRTE A A T R R T R AN A DL BB S I b 4 R v AR A IR AT

2. MR 5AE
2.1, S

A2 398 HY [ 0 T 44 SRR R R R KRB (0~20 cm), HIEZ HARRTEiE 5 mm &, H
FEARF M TS 1.
2.2. MABZ{—SLHENHEF

BERG K R — SE AR K PGER % . BRI DB N B MnSO,-H,0 5 K,S,08 INAEFEH, A
ZRVKJE IMNIR IR NS, YRAE — e R 13 2 AT RETE B RE 10 min JE 50ml NN 38, BN LA
TR SR TRAE, 76 110CHME TR 6 /N JEEUE, AHFIEE, MABEOHES 3k, FIRELE
F 5 LIEROF MK, BEEpH =7, MANBEMERFENTER T, £ 60°CRIZMT T & 8 /I,
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Table 1. Important properties of the soils studied
72 1 il IR A AR R

st & pit] pH 14 CEC Cmol(+)-kg™ HHLE g-kg™ it mg-kg ™
A RMAREE 8.45 13.46 21.51 72.71£0.98

HRBOH AR MnO,, RGBT E I R AT IS OIS -
2.3. SEENgIT

HCE SRR I 0 i (0 - e 2, fedf LR 15.0 kg, WEE AL IETE 0.0%. 0.2%. 0.5%-.
1.0%. 2.0%MI4KH AR, AR, 90K H A S TR IR A5, KR R LW
AR 70%, (R =EREIR 3N, WA ABAUKAN 828 R BIRK Ty, BiFraidla, BUREDHT %
W) S A S . BB 3 N ER.

2.4, TIEMEETR

Fi W8 R 1 3 ) SRR A AT R A $E HL 201, FREX 228 Kb PR AT (1) 3% K 5 0.500 g, & T 50 mL
BOEF, A 1 mg-L Tt NH,Cl, HoKE 1:25, #R%% 30min, B0itig, JERCAMABRGE 575 As; JEEZ
YA NaCl 0B %G 2 VORI 0.5 mg-L ™t NH,F, t/KEE 1:25, #:3% 1 h, BOidiE, JEBCN Al-As; €
AT NaCl RS ¥E 2 VSN 0.1 mg-L ! NaOH, 7K He 1:25, $&%% 17 h, B0 UE, I8 Fe-As;
JET 2 AT NaCl VAR E 2 G NN 0.5 mg-L ™ H,SO,, Fk b 1:25, 3R3% 1 h, B0t g, JECA Ca-As;
JEE LA NaCl ¥ HBEEYE 2 )5 F HNO3 Al H O, V2, TSV I RN RIS Ase SRIUVEE M il =
ANEE, LA T, RAEERKBIRG T 25°C FHHATIEREIRH 50 rimin), [E. B8R H A RS
LMHLES L 15 min (3000 r-min ). %45 BRI I 5 DL WEl (NaCl ¥4 T8 I5 Ve e 2 Wk, R &~ 12.5 mL.

HHESESLESTENFAME, KRR E DA SRS E LT & 1 E 7 H(Pi):

Pi(%) = (Fix100)/T

K Fi-As AT & Emg-kg™):
T-As HA S B2 F(mg-kg ™).

2.5. FhAE

g, RIS S B EPA 3050B J772(1996)7H & 5 AR, L AR A A S B U HR
T e B PR AT e E A R 75 Y6 HE A (AFS-920, b 5T 5i6) W G A b e Rk B o 70 M i FER
F I F AR #E S LE ) T (GBW-07405) FEAT 7 B 451, e 45 SRIITE SR VR R 223 .

3. &ER5vHe
3.1. KR —FEE

il H P9 oK ) — FAL A R 2 R — i R N AR R 1 B A AR E AR w14 1 Fras. M 1A
LA, oK AR AR B IR, 53 50 o B BRI B B 454, Bk 119 )]UsT 2y 1000~1500 nm,
BRI K AT 2 BAAZIN 50 nm, K294 500 nm.

3.2. 13 As OSSR ELE

+ 3 As FITESIRECR I 2 fion. B 2 o5, NAESSERGES B3k As HISRBUCRVERZ
95.11%~108.21%, ZIRWIEBER MR LIE As FIARES, HIEEZMS As R EIEFEFRL, Hig
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Table 2. Extraction efficiencies of Arsenic from soil

2. BB As I TSIRELER

KRR (%) H AL (mg-kg™) PR (%)
0.0 78.68 108.21
0.2 75.68 104.08
05 69.15 95.11
1.0 71.59 98.46
2.0 69.85 96.06

il

b2

=
%

Figure 1. The photos of scanning electron micrograph on nano-managese oxides

E 1. BIEARE MnO, IR FERERA

BUCRIR & o
3.3. T As WS

1) MEEEE As. MEESEE As BERIEKES As FIZEHE As. W 2 P, Lghmsss &
A As L As ITEBIER /N, TEWR RN T 9K G R EAL I s s AR R 3, BN T 3%,
EA B 1% 1) LI A B 535 As & 8 U2 LEHAl 38R, B — IR 9K 2 — AAL R I 7
PEAC T L3RR IRA IS 5785 As B . Samuel 25 [13]HF ST IN AKIER As FISCHAS As &Ly ik
Tl R P SR R i g, 5 R BRI LR — BN T 3% AT FCRISE RIEBUR IR A G2 As
FEMANT 3%, X5 ETNKIRT LSS RKBUAI

2) 456 As

TIEREGE As W T Al-As. Fe-As fll Ca-As 45 3 PRITEZS . AN 1 40K AL ER I L3RR
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Figure 2. Fraction distributions of arsenic in soil
2. TS As IS D

I L3 Al-As FIE R EZ R X RERAPRE AT T 3 As 5 Al (1456 0200 5L
MR /N o 25 A RIEAA NG K g — AR IR Ca-As S E DL IR E N 2.0% 1) L3 rf Ca-As & &
A, O 12.25%, HARXT T ARSI L33, I 1 9K 9 — AR IR 3% b Ca-As 15 5 ARAS [ F B2 1) ik
A, HBEEWREE M, Ca-As & & B R, X UK Y — A BRI st 1A K 3% Ca
5 As EEAMGEIER, BEYORE SRR RIGm, T8 Ca b As A REoRE . Xt
T Fe-Z5A A As, ININT ARG A2 Ja LI Fe-As TRV, (HIZRTLLERIMZ, X
T, WREN 0.5%M 2% IR INEM T Fe-As S &ETFE, 258 24.53%F1 27.16%; KEHN
0.2%F1 1% N & & T3 1 Fe-As & &b, H 1% I LR R, N 20.62%. X1 REZ&
YUK AR LI Fe-As Fiom, (MR RE, AR DREMAT. GREREN,
IKIEAS As. ¥ As SEIMELES &1 As BRMERGE, S AR, B e RO Fe-As A5k
YIS R HE N KA, F G AT K[ 14], Fe-As. Al-As 5 3454 S5 [15], MAMRIEENE/N T Ca-As
[16]. XTEEARSCHIREFLEE R, 1.0%A & 40K — A AL T LI KIS A # A 1 As H IR LT 1B+
RAEF, VEBAILREIR/NX —TEAS I As AW s IR A 1.0%F0 2.0% K198 K 9 — A4 REAR 47
MR L i Ca-As, HXTT Fe-As 1 Al-As A — & FISEMAE R, BB K g — AR RR PR IX BT A5
1) As IAEY)EE I

3) FRIED As. FRIEDR As 25 TIRASAEFRE MRS, — B, LIEPRES As XY
ROGTEAS[L7]e Wl 1 s, LI a1 As H 70 5 BT 45%, H 1.O0%AINE 9K K — A4k
B RRIE DS As SR AT b LLE KON 57.08%, X UEEH 1.0%N & (9K AL R i T R IR A
B As, FKT T8k As (AR, RIFMBC T B3R As A M. T4 &S E[18] ML R,
8 As KA AR A As 177E, (5 AR 71.5%~84.6%, BLEA[19]. BRI [20] MR IR, i
HTRIE RS As X B A1) 6%~30%.

4, 4Eig

1) WHFERH, B0 7 AURG AR R, R As RS DURHEEAS N, b 50% /A4,
HIKFE Fe-As. Ca-As, X T2H LI, ININ 7 ARG AR -3 rh Ca-As Bl A IR L A s
FERJE N, XK R AR B3 As 55 Ca 58 H —EMNHITEN: MBS & As I i)
ELBIAR AN
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2) WINT L0%IAK LG RS A IR E R L T As IR ROEAS, BT As FIBRE S

B, RYGORY SR REA R L3 b As BB 2, b T As IIfE
E&mE

[E % 5 AR #3410 H (No. 21007014).
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