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Mixture Leaching Remediation Technology of Arsenic Contaminated Soil

CHEN Xun-feng'**, LI Xiao-ming'**, CHEN Can’, YANG Qi'?, DENG Lin-jing'?, XIE Wei-qiang'?,
ZHONG Yu'?’, HUANG Bin'?, YANG Wei-qiang'”, ZHANG Zhi-bei'*

(1. College of Environmental Science and Engineering, Hunan University, Changsha 410082, China; 2. Key Laboratory of
Environmental Biology and Pollution Control ( Hunan University ), Ministry of Education, Changsha 410082, China; 3. Hunan
Research Academy of Environment Sciences, Changsha 410004, China)

Abstract ; Soil contamination of arsenic pollution has become a severely environmental issue, while soil leaching is an efficient method
for remediation of arsenic-contaminated soil. In this study, batch tests were primarily conducted to select optimal mixture leaching
combination. Firstly, five conventional reagents were selected and combined with each other. Secondly, the fractions were analyzed
before and after the tests. Finally, to explore the feasibility of mixed leaching, three soils with different arsenic pollution levels were
used to compare the leaching effect. Comparing with one-step washing, the two-step sequential washing with different reagents
increased the arsenic removal efficiency. These results showed that the mixture of 4 h 0.5 mol-L~" NaOH + 4 h 0.1 mol-L~"' EDTA
was found to be practicable, which could enhance the removal rate of arsenic from 66.67% to 91.83% , and the concentration of

" t0 15.2 mg-kg™'. Furthermore, the results indicated that the distribution of fractions

arsenic in soil was decreased from 186 mg-kg~
of arsenic in soil changed apparently after mixture leaching. Leaching process could significantly reduce the available contents of
arsenic in soil. Moreover, the mixture of 0.5 mol-L ™" NaOH + 0.1 mol-L ™" EDTA could well decrease the arsenic concentration in
aluminum-type soils, while the mixture of 0.5 mol-L™" OX + 0.5 mol-L~" NaOH could well decrease the arsenic concentration in
iron-type soils.

Key words : arsenic-contaminated ; soil ; remediation; mixture leaching; fraction
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FNTCFE AR AR ke 790 R bk vk 2 0 8 428 J2: ik
VeH AR FE R N £

AT, 6 TR 75 Y2 - A0 ik vk 18 &2 F A 1R P o
oA KB , LN Zeng A2 o S B R
YO ST RIF ST LA R R0 R Xt A 5 e - S A AE BB &
KB H, PO, BRI A M BRR Al ik 22. 85% ,
KH,PO, S il K4 ZEHCH. Alam 4517 38 i X
TR ARER FERER T 85 A 9 rP R B 4R BOOR BT,
RI K, PO, MZEHUSCR e, il 2l 40% LA L.
ZED LB 0.25 mol - 17" [ FF 5E R A6 T HE R 20
mL-L™" | ZEETTE] N 21 h (AR ST, X s gy
IR B IR F] 70.58% . Oh 251 FE R I 5t 4%
R, M43 E K 250°C Hf C,HgO,, EDTA | NaOH #
U B804 R 75% ~82% . 18% ~88% . 14%
~91% . BA— AR AR A X A 3k 2 BRAR B bRk 3%

Je RSV PR R EDTA | A4
MR RERFITEAMDE, KM BRI ERE
Gif, LEFE SR Zn, Pb, Cu BYEBR R0 F]
58.66% . 65.49% . 82.77%. #)I|%1 % H AR
W BE Y B2 A EDTA #EATIR AR VE, AR H 0.2
mol:L™" L% +0.2 mol-L~" EDTA ZEMEERTE] 6 h
W R 52 1R REAI A PR 2 R 4R, L FRR
S THH R EDTA. 5408 % 31 EDTA 5
MBEREBEAEER LR 101, HAEW B 5: 1, ¢ =30
min FEFEHREE K 150 remin 'S5 F, As BRI R AT
K11 72% . SXSERFIE K 204 h e P — ik Bk 55
P DL Rtk S5 & b, T B A Rk A 5T
FNAE DLARGE R B T TR TS g 3800 IR B
A ARSZEG DARG e 3 bF o 4, R L =
PR WRBERY T i TERT I S 00 AN F 92 Al | e H] 5
Flvi AR ZE R (EDTA . NaOH | F R, FFEE IR .
KH, PO,) 1T A & A KTERESE, DR R Skt
ALt 3 B [F TG YL AR R - R IR 18 &R sk
R, W9 S G e A IE FE: , A B itk e i e 1A
rRRE SRR A, DAA S s G 4 198 K H 8 bl 4 18
IR PR LS AR IE FS %

1 #B5FEE

1.1 {1

P R A A SR R R R R R
M, SRFEIREE 0 ~20 em. 328 HORKT, BB AL
FW ks HAT I i 20 H b, FHAEM VRS H 1. 7
B srat 20 B 3BT 100 B, i+
W AT, H A E SR R AR
HRAEE 0L 1.

F1 HAITEERBUMRRESERSE

Table 1  Physical-chemical characteristics and heavy metal concentrations of the test soil

- CEC HHLF As Pb Zn Cu Cr
P /cemol +kg ™! /% /mg-kg ! /mg-kg ! /mg-kg ! /mg-kg ™! /mg-kg ™!
6.63 12. 63 6.24 186 59 76 46 84

1.2 ¥R ESE L
1.2.1 R — bR 0T 4 8 ik e s SR

FESCI B A N RLIIIR  R DR S 5. AR SE I
o BkE I RTE I AR ARER Y 5 Bl R FH ke
LWV 2R %N ( Na,EDTA, fij X EDTA) .
NaOH, # /2 (0X)., #7 & R 1 % 2 — = B
(KH, PO, ) #4175 — R PR AR LhAss. AR 4l w52 56
WF9E B R3S 6 T AR SERE 1102 385 EDTA #14h

Wl 0.1 mol-L™', NaOH, #i[&. ¥y 1 W
KH, PO, WILAHE ] 0.5 mol-L~" [ EL o 4: 1, 9k
VERTIE] R 8 h. FREL S0 ¢ 3F 20 H £ 4F 500 mL 4
FEHLH, 3 BN A 200 mL AS[R) 2 8 Al ik e 70 : 0. 1
mol-L™" EDTA, 0.5 mol-L~" NaOH, 0.5 mol-L"'
R, 0.5 mol-L™" #7452, 0.5 mol-L~" KH,PO,,
4 S E DA FLEMEHEIE I O, DA 1k sk 72
FRRTE R I BT RH-Q Bl R IR G A%, 7
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RS LA 220 romin ~ HYEEHEIR 8 h T, HE, ZAE T LA 220 remin T BSR4 bR WS
B b3 WA AR R R, VR IR PR AT, LA S 22 B S B 200 mL 0.5 mol-L~" NaOH iAW , ¥ %

JE BB 3 IR WRUE 4 b, THEL WO RS IR AR R IR, 94 TR

1.2.2 R G4 A i SR -, LT 26 5E B A PEE A2 3 . Hova b &
1210 WA 5 Mk e RTINS SR GRS B S IR A b

BB, W ST A [R5k T 20t i 25 B3R A8CR 1) 5 ) PL el i #REX 50 g 3 20 H 24T 500 mL

3041,/ Ha, b, c X3RS, a, b RIINESR  HIEM D, A 200 mL 0. 1 mol-L~" EDTA ¥ ¥l
THRINTE, ¢ RIVMIREIRTER — B vE, BAR4 A 0.5 mol-L' NaOH IFTRAYIE A (EDTA 5 NaOH
FA UL 2,85 EDTA ¥ A 0.1 mol - L '40, Hdx 4 WAL A 1: 1), 4 5E 48 FLE 48
FRMRPERIEE o 0.5 mol - L1 VR EE 40 1, BUPERT T, LB 1k Rk i A b R e W AR 5 D 1, B T
] 8 h. RH-Q B 4= 38 9% 3% 2% 1, 78 = I 4 14 T DL 220

PLal Jgf)  FRELS0 g 320 H 85500 mL #E remin ' AYESEIRYS 8 h e, FE UL BV WL g
JEHEH A 200 mL 0. 1 mol-L~" EDTA J&¥, 4  SMBEE R, ¥ BARTE, DL o 220 2 | 4 > 4k 33
SEOASEALE IR O, DB ke Rk R 3 W KA e RANVEAMBEA S, e LKL
VR IR G 6 A RH-Q BB IR G # h  fE=iE BRE L.

*2 HAWKES

Table 2 Different combinations of washing reagents

95 a b c

1 4 h EDTA +4 h NaOH 4 h NaOH +4 h EDTA 8 h EDTA 5 NaOH iR &

2 4 h EDTA +4 h 0X 4 h OX +4 h EDTA 8 h EDTA 5 OX IR AW

3 4 h EDTA +4 h &R 4 h ¥PBERR +4 h EDTA 8 h EDTA 5#EFRRIEA R

4 4 h EDTA +4 h KH, PO, 4 h KH,PO, +4 h EDTA 8 h EDTA 5 KH, PO, IRAW

5 4 h NaOH +4 h 0X 4 h OX +4 h NaOH 8 h NaOH 5 OX {R AW

6 4 h NaOH +4 h #7152 4 h FPEEBR +4 h NaOH 8 h NaOH 5B ER &

7 4 h NaOH +4 h KH, PO, 4 h KH,PO, +4 h NaOH 8 h NaOH 5 KH, PO, IRA T’

8 4 h OX +4 h ¥R 4 h FrEERR +4 h OX 8 h OX HHHEMRIRA

9 4 h 0X +4 h KH, PO, 4 h KH,PO, +4 h OX 8 h OX 5 KH, PO, IRA M

10 4 h #7HERR +4 h KH, PO, 4 h KH,PO, +4 h 17 8 h ¥R 5 KH, PO, IRA
1.2.3  A[alfs e+ bR s TSHEIXR)E T4 (0 ~20 em). 3 FP AL FE 1.1

HEN 3 FRORRIFEEE A5 +38 A B, C, A+ 9. 3 IR SEARBE M R 4 e LR 3.

HEEH R A S T X 2 98 (0 ~20 em) ,B - e 1. 2. 2 1 P BEASCR B A W 2H 52 A bk

B WA R AR R FIERZ 0~ A, DAHRN 7 =CAab 3 3 oA [ AR B A s e+
20 em) ,C HIEHC A WG By s s B AR R Bk M AR BRI 1. 2.2 .
x3 SUITEBENELABAEREEERAE

Table 3 Physical-chemical characteristics and heavy metal concentrations of the reference soils

. CEC HHLF As Ph 7n Cu Cr
1% pH /cmol +kg ™! /% /mg ke ! /mg ke ! /mg-ke ! /mg ke ! /mg-ke !
mol - kg g-kg mg-kg mg-kg mg-kg mg-kg
A 7.06 10. 42 7.94 41 84 95 36 105
B 8.20 8.91 8. 46 470 1254 2148 21 32
C 7.45 9.34 13. 16 767 1967 1086 91 102
1.3 @RS IR K VA TR % 25, 76 25°C 4R 3% (150 romin~')0.5

St TS S LA B, O &M ER b R EDE AR CHL, L4 000 remin ™ B3
FEWR TR A RS MRS E. ARYEBEA AT min B0 W W, 4 0B W 1 000, 45 58 e S A (A-
T T SR BOE M E S IR S As).

P AR (2) F 25 mL 0 NaCl ¥ W 5% b4 5% i 2

(1) FREGEE 100 BT 44£0.5 ¢ 7100 mL &, JA 25 mL 0.5 mol-L™" NH,F &, & 1 h,
BB A 25 mL 1 mol-L™" NH,CL# W, A 14000 remin ' B0 3 min, M H 15 W, 21 U8 5 0 4E
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I, AS4R H i (Al-As) .

(3)4125 mL 0.1 mol-L™'NaOH %W, B A I
iR PR 2 h, §E 16 h, TR 2 h. i1
OV B o |, A > i g b A, LA T LA 4 000
remin " B0 5 ~ 15 min, 0 H I W, 1 UE S IR B
T, AR (Fe-As) .

(4) 125 mL 19 F1 NaCl ¥ % Y% Lk sk i 2
UL HA0. 25 mol-L~" H,S80, 25 mL, [FFEIEEE T 3k
%% 1 h,4000 r-min "' .0 2 min, SR, 35850
FERFI , AFEE LA (Ca-As).

(5) SAe 25 bk 4 PR AR BRI R 5 i A
(0-As).

1.4 S3HrillsE Jr ik

PRI I A2 vk pH AL FH B B A
Wk 2 (SHKF-431 %Y pH i) , A HLE & &K &
PR IR PR A AR BEAE I E |, BH S 38 e i R H S 1R
g e g™ b R R A R R
EPA3050B 751k (1996 ) 1 7 J& f+¢ il , ff H AFS9700
R -5 0 B I i i b i) Asy R R
4 )@ 4B A M R HNO, + HCIO, + HF 353 fi# +
e, A E W5 6 BE L ( AAnalyst700, Perkin-
Elmer Inc, USA)il*E.

2 #R5itie

2.1 PRI S A IR R

L 1 AT, S bk gk 75 35 e AN [ e B b 2
4 8 b A, 2% BR AR N B B 55 4K R Ok R R
NaOH, EDTA | KH,PO, | Fri&EfE. Hr, B ikt
R B S BR RN 75.27% , - HER & BN 186
mg-kg ' FEZE 46 mg-kg™'. NaOH K22, i LR WM
KF]70% LA b, R 72.04% . FPEERR B 25 R RE &
74,5 60.22%.

AN TR] ) 9 35 700 ) = K il ) bk R ISR A A 2
S B RV AS B 0 12 e T R H 5
FNE 48 S5 VR ML TR B 7. B R A i
PR E0 JE T SR WL , XA (%) 25 B2 th T A & Oy
FRPEY I, 1 AL TR PEEREE | R AR - ) pH 1
PRIET BRI, IFE T BB 45 A VR IR B A R
W E . TR, 5L BB A5 34 I 1 8 b R 4 4 R
SEARY , DT 2 5 R A 25 R AR Xt fi
BT BRI GERICR LU [R) A KSR A HLIR (A T A R SR
GRS Y B 5T 45 R4 B —#. NaOH
XA ) 25 BR AR LB AT, 2 PR R B 2 o, (o 1= 4 v
(ARTE = pH Z& 0 T RS BE ) 159 BN o, 45 i s g

BT AL AR, 3 A B TSR R A R,
Ve I R aRY . EDTA & —Fh RSB LS 5],
RERS AN WOh 1 I & R B T R e B &
Yy, A2k - e Uk b ) 4 G, DA T e e L R B
e 1. KH,PO, WSR2 SR YE, fieig e L1 &
A B PR AEAE T, B B A E T R — % R
RIS BRER 7S5 R 1 S RUAR R, 2 T 0 i A E
B &R LB B I A TR, Rk PO B T AR
PR 2 ) i A e, S 2 i B0 ) o 4 W R, DAL T 45
As B HH R  E B — IR I R il 1 3
HP A B T R R = bR (30 mg kg ).

100

80 +

N

BRI %
&

b
=]
T

7
907
EDTA NaOH i

kit
1 B—EFIRERRIER

Fig. 1 Effect of different washing reagents on the

Frime KH:PO4

removal rate of As in soil

2.2 EAER GRS I B LI

3 4 TTLLE 1, 28 P pe i 2w sh—ik
TRAY 22 BR R IR AR EI 4L 5. EDTA Ay HcfER
BT HWVEH A H b1-NaOH + EDTA ( fifi 25 [ 3
91.83% ) , lLBi— EDTA (1 5[5 % 66. 67% ) ik
RO T 25. 12% 3 NaOH e fE 52 & — bk vk
ZH 4 [RIRE R b1-NaOH + EDTA (ffi 552 2% 91. 83% ) ,
b B — NaOH (1 25 (5 % 72. 04% ) R BERCR 205 T
19.79% ; OX WERAERE & k4 G0 b5-0X +
NaOH ( f B % 90.91% ) , F B — OX (# £ %
75.27% ) KPR R = T 15, 64% 5 Frigmg iy st
BAE TR TEA AN bR IR + OX (B 2= R %
84.46% ) , lLFR— AT AR (1 25 BR3¢ 60. 22% ) kT
BORIRE T 24.24% ; KH,PO, A & 90k
Ve A N alo-f7 B BR + KH,PO, (fiff % B K
81.13% ) , tb¥i— KH, PO, (1 FR% 62. 37% ) ik
BORIERE T 18.76% . B A GBI 2 52 ik
VERCR A — A EZ R, NIRRT, 43 i
() BRSO R]. AT WL AR FH S [ bk 3 50 %o e 2
BRAE T Y22 AT AL A, RBAE TR AM B — IR VBRI A
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H 3 4 AT F L BRAS SRR A FF (c2-EDTA
5 OX IRAW . 6-EDTA 5 KH,PO, IR&W) B H—
Pk LA A TGO ROR 2% (H AL R — Ik Uk
Y 5 BRFA —E RS, ¢7-NaOH + KH, PO,
ZH A 2 R AL R 54, 849% I T W A Ik 1k ) 2 —
WREERCR 2 i T KH,PO, IS 25581, 5 NaOH
SR AR W A R R R, KHL PO, 1) R i A AN
NaOH (37 A6 FH U855, X6 B £ fige T 2 B0 4 59 1
BB, A L bR 1 TR, HARE & — %k
VRBCRAH LU T3 — R VRO A T 5. 2-EDTA 5
OX IR B . ¢6-EDTA 5 KH,PO, IR-& WM Fh & &
— B2 BT LA B — R0 A T R R,
tF EDTA ke #2002 EDTA R I & A i
AN, EDTA IR 4 & B 7 2 (M8 ke e 1) 1
IGER, BB A B (4w B 1 M 148
R Sk T OX Al KH, PO, J2RRITEVE W, IR SR

A FRRYEFREE T B A7 ) EDTA ¥R 3 5 i &% N
T8 i LR R A R

ZEA TR AL, B A WPELAL A b1-NaOH + EDTA
WRUE R R B b, HIEh R 15,2 mg-kg*1 RPN
BRIk B i 10 91. 83% , NI HEE Ailkikdl . H
A b5-0X + NaOH 414, T A 22 B % H 90.91% ,
WYE)S RS 16.9 mg-kg ', LA E R
G P AR EART 30 mg-kg ', I F
PRES R = bR (1995) . bl 2H4 ek SR B s
AIREA LAT 3 FpE A D5 NaOH ik 4338 7] X
Vst e i 2 A b B R AE = pHL AR
NAERSRE AR BN sm , I i B T A e & AR
W, R g A @RI YRR AE B pH AR
TAERERE ST NG, T S 1 AR MR TR EDTA Rk
K3 @ URIKYERT , EDTA 38 53 Hov 45 Ja £h v i de
FH  E— 250 2 - SRR v e 1 i 2, 5 A 4 3
VW B NaOH. ff# AT R i i B8 1 & 2 8 I
AT 3 5 B g

x4 EEMRKESE

Table 4 Combination of washing reagents

el EWR EWE | mam | BRE ZRw || Zakk | SR e
He /mg-kg ! /% HE /mg-kg ™! /% HE /mg-kg ™! /%
al 133.99 72.04 bl 170. 80 91.83 cl 147.70 79. 41
a2 137.99 74.19 b2 148. 00 79.57 2 156. 41 84.09
a3 133.01 71.51 b3 143. 60 77.20 c3 134. 61 72.37
a4 136. 00 73.12 b4 125.00 67.20 c4 141. 00 75. 81
as 158. 01 84.95 b5 169. 10 90.91 c5 155. 40 83.55
ab 151. 00 81.18 b6 131. 00 70. 43 c6 154. 49 83. 06
a7 127. 00 68. 28 b7 112.00 60. 22 c7 102. 00 54. 84
a8 153.51 82.53 b8 157. 10 84.46 c8 149. 00 80. 11
a9 149. 00 80. 11 h9 148. 00 79.57 9 149. 00 80. 11
al0 150. 90 81.13 b10 118. 00 63.44 cl0 134. 00 72.04

2.3 R[EVAHE e R RO g
K FH Muller™ 42 H iy 3 BB 80 (1, ), B
SMRE AR E R [ AR
. = log,[ C./(k x B;) ]
K, ¢, BV P B —E 480 LR & 2
(mg-kg™") s WHE A AZ AT RESEME RME
ARSI 2R B0, B AL 15 B, 243 i% 00 K i i
BRAL AT S, B0 S ufE. ARYE 1, M5 3, &
SIRMIG YRR E LN T 90 ~6 Z0) ) HAkAN
5 PR, AT S{EH4 18. 6 mg - kg‘lim ,
ZTFERAS A WY 1,00 114 V5 YRR S
B L B AR 1,00 4. 66, 75 YL e HE 5k -0 0
I C Y 1,0 5. 36, T YRR R ; SRS+
Hemiy 1,08 3. 32 15 YRR A rh B

RS WRBRERSSTREESR

Table 5 Index of geoaccumulation and classification of pollution degree

Lo B YRR
<0 0 b
0~1 1 To-rh
1-~2 2 s
2-3 3 -5 i
3 ~4 4 SR
4~5 5 R - 5

>5 6 L&

AN[E) G e 3 A g SR ] 2 s, T
DI H I A 1E OX + NaOH &4 ik 514 T i
PRIk 3 26. 83% , LA E i 41 mg-ke ' FEE
30 mg-kg 'L XYL RR B N SRR 4 B, B S
IR AR AE T AR E T At P b - 390 R 5 SR T e, A
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Fig. 2 Effect of washing reagents on the removal

rate of As in different soils

OX + NaOH & 45 Wk BE 45 1 T A 2 B 58 58 31 A v 1Y
57.57%. +1% C £ NaOH + EDTA . OX + NaOH &
AR SR TS N 767 mg-kg ™ FEE 530
mg-kg ' Hl 411 mg-kg ™', KBRR 51K 30. 9% Fl
46.41% . NaOH + EDTA ., OX + NaOH X Wi Fpibk vt 2H
HXF AL B, CiX 3 Bl rf i b A B R 0 S BRAE
FH AHR AR A A PR Y5 e S + 398 2 X
Al g S R] T SRS S5 4 5 s YRR B SOE 50 A
AR, WEHFhmEmMEG Y+ B, C FifiZ1t
4 Ph | Zn WAFFEE ABAR LS. I AR Uk
VEAL A X H Al A — % M bk PE R, o NaOH. +
EDTA Xf B, C +4Er Pb 19 =B EH 65.05% .
48.96% , Zn [ % B ZE wE K, 4 5 R 38.41% |
43.83%. OX +NaOH PE4L & X C ek e SR
PEF B 148, C +3E Pb %= 635 mg-kg ™', Zn A2
BRRALH 41.53% .
2.4 MBS

bl i 5 NS AR A G i ER

Ferh i 28 A IR G, B 38 b LUCHLE
F, FE AT AR BRAER BRI
BRI ASH. ASH A AR R N e T AT AT Rk
AT 38 5, By R A W WA, B M K T[] 2 i
(GRZed | A | BERUAR ) o 5K E LR K
HAMER | RIS RIS A, BB LAY, 51R]
fn BT AELE T EA T A TR A s s ek,
JARRRE , ATy B A RN BRI A RN AEE T
TSR ) A Y, B A SR A 0 P TR
R s AR sk A (BARA RS, B AS
A0 FRAEh AU | SR R ) HAT R B
PEFIA W ml R, PR 3R o s A 1) 22 BR AL
ST F PP IR PR RO B A B, AT oA iR A
VEPLH. BB TaE R IE 6, B 3 PR,

gtk e, B3 A kTR M S MR
TR AT ANERE BE AR AL R it A
FEA 43 50 B 33.42% | 8.52% | 32.40%
14.07% ., 11.59% . i 4 ek e J i 1 2 iy B A1
FEREH AU, LB AW EA S NaOH
+ EDTA WV , AT 280840 94. 79% |, JL T4 4=
BRI , Herp o8 25 Rk R A 22 Bk e A K, 94 63%
AR TP BE R, 7 OX + NaOH RUE SR, i &
HFEZE 16.90 mg-kg ™, W VERBCR B AR T NaOH +
EDTA , 552 X0 48 R i % v A i 22 B e T 58 T
A&, (H 8k Bl AN 60.26 mg-kg ™' [ = 0.82
mg-kg ', ZEREIAT] 98. 64% , [ E KT NaOH +
EDTA. i A0 2 bR B fe K kit fe i rh ik
AT G RN 43.62% | 48.93%.

XTSI AL B, C,3 Fl -3 & 5% i 25w
Lo 3 e T A g o i) o R R D 66. 76 % |

x6 FREAMERGTLEMEESE

Table 6  Fraction changes of As before and after soil washing with different combination of washing reagents

NN PN LA 2R ey 5 BRI A ey
IR Hamas /):nitg%kg ’qj /mt;;'kqu’l /rri'kij’l /mz'kij’l /fnig-kg ’qj /mg'kq;’1
BT 62.17 15.84 60. 26 26. 17 21.56 186. 00
i 1 4 NaOH + EDTA 3.36 0.85 2.91 1.45 6.63 15.20
0X + NaOH 2.72 3.23 0.82 1.86 8.27 16.90
WRDERT 1.23 2.33 5.27 4.80 27.37 41.00
A NaOH + EDTA 0. 60 1.72 4.42 4.34 26.92 38. 00
0X + NaOH 0.34 1.84 1.06 3.28 23.48 30. 00
T 30. 41 101. 51 118.24 112.53 107. 31 470. 00
B NaOH + EDTA 2.03 53.33 48. 88 68. 05 83.71 256. 00
0X + NaOH 1.09 60. 42 18.43 43.78 75. 68 199. 40
WRBEHT 20.31 209. 87 219.78 91.24 225. 80 767. 00
C NaOH + EDTA 0.82 129. 42 137.09 74.12 188.55 530. 00
0X + NaOH 0.72 141.31 47. 65 50.97 170. 35 411.00
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22.83% . 29.44% . HhZH A3 A BRI A
o, ARSI 33.24% |, KPR G ME S AR
K. — B, R TE A A 2 bR BE T i, Bk
AP TEARAE LS BRDS | Xtfif B T Ak 4L A
xf -4 A WRERCR — IS, FEARES R,
BRFUGH Ry 4. 42 mg-ke ™', T E e, 1M OX + NaOH
PR R A 25 BR A SR4T NaOH + EDTA , JIF LA ()
EBRRE TR H UG s A | ZAah LT 4
TR VE , B0 A R 30 mg-kg ', WA B E K =
GebpdE. XTSI B, AT BRIE A
Tt BRI AR A A LL B 5] AC e A f de b AR
R 6.47% . 1E OX + NaOH B 5B &4 T,
HRSIE T 66% , M 362.69 mg-kg ™' Uil /b F]
123.32 mg-kg ™', 40 A A 4G 76 A 2 o5 o IR 3
AR IR WRUE IS R S S Y 37.95% |, #K
WRVEHT AT 22.77% $E 75 T 15.18%. 1fii NaOH +
EDTA & &k &0 N AU B i LB R & T 0X
+NaOH /0 T 47. 46% . 5 F 3 C 5 Ye i g
e, ARV AR | AR S B ARE, /h
209. 87, 219.78 . 225.8 mg-kg ™. L3 BIFNE Ak
PRI T  sCHAS i AR 2o B AR S AR 2 D 1
B B ERRR AL 50% . Hp 78 0X + NaOH &
A WRTE AT xR Y IR RO B s, kR fR

B e

< 100
80 [ [
60
40 |
20

As T 2551 A A

OX+ NaOH

NaOH+ EDTA
NaOH+ EDTA

Pk 1% ik A

B B ah

: |
0 - B P | e

AR EE M 541.2 mg-kg_l [ % 241 mg-kg_1 s
ARSI THET 17.14% , R ES WH EFE
41.45% . 3 FS L - Rk A o 2 34 i T AR L
OX + NaOH X8k 78 fif (1) 2= B A8 1 % T NaOH +
EDTA,NaOH + EDTA X 45 Ui (1) 2 5% 58 ) w5 F
OX + NaOH , 3235 | F5 G | ki A 25 bR B
FEY T3 A S b R SRR SE IR A B b, OX
+ NaOH #PERCR 5 T NaOH + EDTA.

SRUL, 2 AW TERT S IR AR SR A
3380 T A A B2 B A8 /0. NaOH + EDTA £l OX +
NaOH X A RS ER 2 R Ak sesicor, Hoh2g
SRR A B 2 BR , F H NaOH + EDTA X 457
i BAT B4 A L BRACR T OX + NaOH REAR 47 Hb
FBRERA . AR A AE DL 2B 7R AN R B A Rk
ZAET Y AR B 2 BR AR S A, (H 5% i A
WA AR RGN e F R IE /N T S
fift, ff H IS R A UELL A NaOH + EDTA
AW TE)E , A A A 43. 62% , U 8. 57
mg-kg_l,ﬁ$é\§i§§ug%zé&$fi‘{ﬁ. T+
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Fig. 3 Fraction changes of As before and after soil washing
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