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Arsenic Availability and Speciation in Soils Treated with Exogenous Arsenic—resistant Fungi and Zero—valent

Iron
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(Tnstitute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences/ The Key Laboratory for A—

gro—Environment, Ministry of Agriculture PRC, Beijing 100081, China)

Abstract : Through indoor soil incubation experiment, arsenic availability and speciation in soil treated with exogenous arsenic —resistant

fungi( Trichoderma asperellum 1..) and zero—valent iron were explored. The results showed that when the exogenous arsenic—resistant fungi

was added into soils, both the content of water soluble arsenic and the of content NaHCOj extractable arsenic increased steadily with the pro—
longing incubation time , indicating that the arsenic—resistant fungi promoted the release and dissolution of arsenic from soils, and when the

experiment lasted for 30 days, the increasing percentage of soluble arsenic content in soils ranged from 3.9% to 10.7% compared to the con—
trol treatment. Only arsenate[As( V )] was found out, and arsenic of other species including arsenite[As( Il )], dimethylarsinic acid(DMA ),

monomethylarsonic acid(MMA ) was not detected. With exogenous zero—valent iron added into soils, the reduced percentage of available ar—
senic in soils extracted by NaHCO; ranged from 76.5% to 90.4%. Compared to the zero—valent iron treatment, the available arsenic in soils
increased significantly (P<0.05) under the treatment of exogenous arsenic—resistant fungi and zero—valent iron, and the stabilization ef—
ficiency decreased 7.0%~11.1% due to more available arsenic absorbed. The mechanism of activated arsenic in soils resulted from exoge—
nous arsenic—resistant fungi maybe connected with the transformation from residual phase of arsenic to non—specifically sorbed one. The sta—
bilization of arsenic due to the addition of exogenous zero—valent iron into soils may be related to the transformation process from non—
specifically sorbed arsenic to residual phase and amorphous and poorly—crystalline hydrous oxides of Fe and Al phase. The addition of ar—
senic—resistant fungi 7. asperellum resulted in the enhancement of available arsenic of soils treated with iron power in certain degree, which
is not so obvious in short term.
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Hiu A FH R e R 7K I BOR TR 15 9L, B,
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Figure 1 Change on arsenic of different species in soils with

time prolonged
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Rt [ eI N T 3.9% , (E A0 B A G 5 35 25 5

i) i e L FP S I RN RS, A S
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Figure 3 Change of arsenic with various form in soils at different time
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Bt 25 22 R el 2 )l E A 058, 13 R 59
S R O AR TR B AL BT 5, AR TR
HI75AE . MAEE P f SR A5 B, AR RE AL B L
L E 30d B, ARt +Fe+ i KB +Fe+ B AL
LA S5 A AR - ) BE Ak B R 5 43 S0 B AR T
5.28.4.36 mg ke, A IR EE 4> 510 80.2% .87.8%, 55
Xof BE b P 22 5 B 2 (P<0.05 ), [H 5 [ 8k +-+Fe KT
F-+Fe HPTALIR R, - 49 L R B A A 5 i A B
SR, AR A B 54.8% 211%., M A SR 1 [F 6
T ZEM B e 1 i LAt DU AR A 15 0, Bl
BRI R HERS , 13 L PR o T B 55 i
A ES A AR S Y R R TR S
AL EE A2 T RN SR A A A R W T v 1
B P EAEM BRI AER T fEpis 1L
PR A TG TE K 55 i o0 S8 AL P 245 5 A5 () e R
TN B2, A SR &R T AL P b
B RPN JCETE B fb T AL 4G A A i )
Al B 25 5 25 S s S T A e A i . BB
T e B ) - SRS AL A SE MR IR , ZE M kT - 3
] R R ANKTRAIS, (R TR A A SR - RIAFE 225
HEM LR, AT AR K P i R S U A P R 2 R
FEPE2E A O, KB+ P il W 2 B R AR R, T B
SR E 2R, RS LU A T AT
A5 T A o) SRR Ak ] A A AT O

3 e

3.1 Tt E X IR E L

T+ A IE M E S 2 A YRR R
AU IR IR ok 2R R 7Y A ER VAN & N o 5181 e =
PR S Y55 I 3R BLHEAE ™, DA AT L
KA, T E AN SBUKES As( V) TR
B0 o ARHE Cullen 1 Reimer AFFEHRIER", 48
it =LA As( V)T AsCID B TEHLER R 32, H As( V)
RFENAERS . AR AULEIE As(V ), 1

Az As( ) e —HEEm(MMA ) , — H &6 (DMA )
PIAFETE, AT RS B8 5 /K 8 I (I T B0 A8 A i i a7
BARA Ko T AR R (R B 5 235 SRS R A o
As( VORGSR P 5 5E 2.5.10 d &, 5 240 it PN i
TEARFELL As(V )3, [RIET, 20 i py A 21) /5 1)
As(Il ) MMA DMA, S P kB T As(IL ), BE &
FRFRBF R A HEA SRR LA A AR — Bkt
WSS K As( V) 1) AsCID) (FE Ak, i A A
7% IR FRIRIGR ] 70% 1 HH A 45K &, 5 5 R
AEARL, A BT FH T A ARG 75 55 T 2 AL
IR, I ASH ST F 2 - K SR , 1%
J7 5 W P BUROR — AR TE 5% LR, 1 As (1),
MMA \DMA 5 i {0 25 I FA G B, PR
ARG T TR 148 As(V )] As(ID) & HARIE
SV EREA T4 2 .

M\ B R A (R AR AL B | Bl A 35 R
[P REAS , 5 A 3 1 A 200 5 8 S AN W T e
B AT BEAFAE PR 7 1A R — o2 - v (e
IR RSO T B ah M2 78 pH AR T 8.5 I, As( V)8
BRER ALY K HAR A K iR ER B W 4L 4355 Z UL
Bifi 5 DR SRR B (R 3G o, i A RS sl ik 3 i, AR5 v+
SR A S R B TR KT TMIESE T
X TR AR R SRR TR R I 2
5T, 8 S8 BIIK G2 K A 0 Wb T
AT R T AR A R TR 2R S T X R
71N T S DX TS 7K Hp g v R 1 A A 11 R AR BT,
AT A AT A e B A 5 SR () A ST T
e PR A AT RE At 55 LR A DG o AR I S P A 4
TP Bt T A R AE As( V)W B IR I ) A B
BRI, BRI Y pH SR R ey
BE:F% 72 h 5, pH ¥ RE A B R R A 3G -, Y
Ki3R 2 168 h B, B PR KT, AR A s
A ALFRAY L1 pH B T T, &I 48 pH {E A
NaHCO, $EICE & 5] 2 3% foe , Hoe RaUnr &
kK y=—-2.5817x+18.49(R>=0.893 1,P<0.01), K& 1
FHNTERIGLE ], A0 BT 358 pH E FH AR w5 1)
JER R 4+ (6.1920.04 )< K [ + CK(6.38+0.06)<
KA+ +8k+T8 (7.06+0.04 ) < K T 1 +4% (7.12+0.06) 5
H AR L RIIT A 3R 1 +147(6.3320.04 )< H 2R
+ CK (6.36+0.03)< F #R 1 +#k+1% (7.1320.06 )< F #&
++8k(7.21£0.21), 5 458 NaHCO, R BCS & 119 4%
AR RN S o LUV Zhang SEAHFST 5N 21 4
ERHGE R, AR As(V) As(IDBl#E pH )7
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B AR T2 K R A PR - S A A 2 g K
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K A AT A e, TS B S 3 e, LB (]
(RS - R M3 0 v Tt e TR P A S SR UK 5l 1
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1 CK b3 i 136%, FFUENTE PR Yy nl A 5
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B AT SRR = T 43% ., Leung Z5RF9Y 2 R4 RD
AM TRAR REAL HF IR FE XA ) 227 3 o, A1
T RIS L IR, B R ARG 52 i A R it L 4 = A
YHEE HRER N HAT RAF I FHTE T
3.2 MMESES TIMNEFNEEE L IEMPNRE Y

AR 27 [ S A 7 oy e L gy 2 A A D
3B, R AT TS Y 3 5T S R XU AR H
SRR B Z — X = 2 58 T 8 R AR
I = sk B S A ROCRD S5 R BH R AR K
AR R PR S 55 B R R A T AN RS B R AR
T =R R & L Tyrovola & Nikolaidis )
TR B AN XoF 38 0 e LA R A 1 ] AR
FHEY, — S R SR oy X K A LA At 1
FRACR . TEAWEFE Y AMIEZEN T L Em i sl fb 5
(] A A S, R A Z AN R R b B 136, H: 1 458
NaHCO; $& S 7 5 I T R, 3k s 25 3% 1 L A3l
WA F BT 3X Al BB T2 Mgt A T3S | fERE
BREAL R T, SRR T Fe( 1) Fe( ) A H:
AT B, A4 AR Bk AL 2 8 A G Bk

W WEARGH SR B G, X Se ) A Bk
RIATE I T VF 2 L i3k S A AL
WL S Wy sl 1 R T T I 5 TR Mk
HYZRTET , T RAARR T -3 rp i 038 0, 5 Rl
TS T s ) 38 - 3 e P R S 28 R R
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JEA I B S A Ry - e P A A, Sy IR R
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R TE AL OB AT RE 3220k A T Ak 25 I B 4R e )
SE G AP R AR . I R AT RS R IA I T
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FEREE VAT, 3R 16 P R RREAIL,
SEEUH L YRR ER AL RS BEAER . 7 v) 38 oI AT it 7
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PARSREANG,, Tt AT P I AR 2 S0 TR X AR IRy [ 5 1
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(<30 d) 2584 A AT 1Y (B AE TR G 5200 T 28 7 B
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AMFFER ] HERE TR, BRI T MG IS i ff
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(1)) - 398 e b e T ol R AR 25/, AT 3K
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PR U2 ARL, TR A B £ 0 T A e
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