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Study on Transformation of Exogenous As(III) and DMA in Soil

GAO Xue', LIU Guo-yi', TAN Hai-yun'* , HOU Ya-hong' , REN Qing®
(1. State Key Laboratory of Barley and Yak Germplasm Resources and Genetic Improvement/ Institute of Agricultural Resources and Environ-
ment, Tibet Academy of Agricultural and Animal Husbandry Science, Tibet Lhasa 850000, China; 2. Integrated Agriculture and Animal

Husbandry Service Center, Tibet Lazi 858100, China)

Abstract: An incubation test was conducted to study the transformation process of exogenous As (III) and DMA in soil, and the changes of
chemical valence and availability of arsenic in the process were analyzed. The results indicated that the exogenous As(III) and DMA were
totally transformed into As('V) after 120 days aging. With the increase of incubation time, the content of available arsenic in soil decreased.
Soil pH, organic matter and Fe, Al and Mn oxides are the main factors affecting the transformation of As (III) , while Fe, Al and Mn oxides
are the main factors affecting the conversion of DMA.

Key words: As(III) ; DMA; Transformation; Chemical valence arsenic; Available As.

R AR R AR u R, vaE o A
TN EE A A, T % B s i i L A
X Ay R A e S HR T R T P R A AL AR
Ao o ANREEEA H R, — /NI
ffTE 13w ,—%ﬁﬁj\WWﬁiiﬁﬁ’fWJ: N
FEAL T va YR AL B L e B R 4 R
T AT HNE T EHATRAGR G T I, A Sk
B As(1I) F1 DMA {3 T AL FA ALAH , R FH 44
BRI W98 T As (TID) 1 DMA i A - 3 5 i
A 2E A A FAG A8ES RE I 1R] 1 A2 4k 121 ) W A —
AH 2 B B R R 3805 KA B R S AR AL R

Y75 H H5:2019 -08 - 11

EETE VM AR X A RBFE I TE “ SMERE £3E
B IHAC B BRA WA REDFSE” (XZ2017ZRG43)

EER T (1989 - ), %, By BmF ST 01, A3 LIk
1B % )7 1 B BFST, E-mail ;. gaoxue365 @ 163. com, = A3 A
RIS, B IR OT G, DRI B R O A9 BF 5T, E-mail ;

loveyunzi@ 163. com,

.10 -

o
1 #RlER=E
1.1 X i

TG BT R F VU A A AR POREBE AR 5
TR SRS ST BT DU -S5O ~20 em 3, M B4
ER.91°2/31"E, 29°38'34" N, Vg ¥k 25 B 2k 3662
m, FHEERBEAEME LR 1,
1.2 KA *

#+ NaAsO, [ As (IIT) ], (CH;),AsO,Na - 3H,0
[ DMA WA A= 3 vy, i -+ 38 vt i) ¥k B2 8 50
mg kg™ TR Y 1R R Xk B AL B R AR £ 1 T

TAREG AT 8 38 5 K i R A 8 i K H ()

Rk 70 % KA As(100) Fil DMA () 43 250
g WICT 200 mL (R Bebr i, SR )5 55 I Parafilm 35 [
R 11 B LU IR KNI /INEL) | A R R
MEAE T R ORAFTE (25 £0.5) °C IR EE I AE 70



hERLF ALK

TIBET JOURNAL

2019 £% 4 8 KR

&1 Aul TR AR

Table 1  Physicochemical properties of experimental soils

EiL7n B
3R b+

+4 pH 8.60
BHLB( %) 1.49%4
W% ) 0.075
AW (mg - kg™") 30.90
CEC[ cmol( +) - kg™!'] 10.87

IFEs ke (Fey)  24.85
TFes sk (Al)  0.78
I A (M) 0.68
T AEYI (Fe,)  0.87
TETEEEAYI(AL)  0.56
TETAREAY (M) 0.52

WY (g ke™")

T BV A (g - ke ™)

St (mg - kg™!) 21.48
AR (mg - kg™") 0.07

% 3 AAbER[ As(II1) \DMA CK ] &EH 3 ¥, HF—
KAFRE AN T K43 S K R R A RS E o
HifkE 1.3.7.15.30,60,90,120 d #4051k 5 +
FEFERZERT E0fi 5 , FH HG-AFS 35 1 A 3L
M, R HPLC-HG-AFS ] 7 AN [A] £k 2% i 2
R i

1.3 #H&EWNEFE

1.3.1 REARERFEH AN E  RLKR
FHFIRKET 25 Dt 1 5 12 10 A7 000 2 1 3 /K ¥ W Ak
2T IR A, 1] 50 mL BB TR I A S T
0.5 g MET - F A B 4, FEIA 10 mL @ 4K,
Se R IR 3 AU % 30 min, S8 )5 5 A 8000 1/
min FEHE R OHLEC 3 min, B IR 3 K, S
PORR A 5T, 38 0.22 pm JERE, FHLIGED!
1.3.2 23 aaasanz®  HBGE 2 mm 7
BT 1A£5.00 g T 100 mL 25045 4, A 50 mL
0.5 mol - L") NaHCO, VWi, 5B 2 h, B Load g
M

1.3.3 Hip gk megm 2 TR
pH | B3 LR | 498 0 | 388 b J0 e TR R A L 4R
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2.1.1  Aen As(I) & LM e T4 A
As(TI) J5 1 ~ 120 d 4338 v Ak 25t 25 14 28 1 (7
1), Z5FW, HEE As (IID) fin AR ] 9 2E K, As
(D) &5 B2 TR BIEFELD As(V) o 7ERFR 1 ~
7 d A, As (T 5 B R, FRET 17.47 mg -
kg™',7 ~60 d NZEMETFI%,90 d 5 RE] As
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Fig. 1 Variation of the percentage of available As in total arsenic of

soil during the aging period with As(III)

(1) (A . T3 As(V) 7E 1 ~30 d P,
MO mg - kg ' BANZE 17.83 mg - kg ' RIS R T
B, 290 d J AR B aHE ., 1 ~120d
TSI SR (As(ID) + As(V) ) BRI s>
waE ST 14.09 mg - kgl
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TE1~15d N As(V) SESERHER 8. 03 mg -
kg ™' BJF B8 R A TR, As (V) & DMA #
e EZILE, 90 d Bf DMA &4 0. 32 mg -
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Fig.2 Variation of the percentage of available As in total arsenic of
soil during the aging period with DMA
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Table 2 Correlation between the percentage of available arsenic in soil and soil properties under different incubation time of adding As(IIl) and DMA

I H pH SOM CEC Ald Mn, Fe, Al“ Mn,
As(1II) G 0.982** -0.969** 0.471 -0.165 -0.986** -0.072 -0.968** —0.778* 0.034
Ciz 0.986** -0.962**  0.452 -0.184 -0.989** -0.099 -0.949** -0.770* 0.041
DMA C, 0.483 -0.541 -0.348  -0.787* -0.854* -0.712* -0.873** -0.989** -0.689"
Ciao 0.445 -0.314 -0.432  -0.798* -0.665  -0.720* -0.741** -0.877** -0.699*

TE:Cp B0 1 RABEE I Cro R 120 KAYESEHE; + P <0.05 BEEERMAKT; + + P <0.01 B 325K F; pH: pH of
the soil; SOM: A HL; CEC: T 3EFHES T 238ie s Fey /Aly/Mn g RS8R, 10, RS AL W 85 Fe, /AL /Mn, T BR, 1, HAAALY S AL
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Fig.3 Changes of the proportion of available arsenic to total arsenic
in soil with the addition of exogenous As(II) and DMA
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