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Stabilization treatment of high concentration of
As contaminated soils from gold mining area
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Abstract In this paper,the fly ash,dried sludge,crushed peanut shells,ferrous sulfate ( Fe,SO, ) and potas-
sium dihydrogen phosphate (KH,PO,) were chosen as stabilizers for stabilization of the high concentrations of As
contaminated soil. The effect of stabilizing treatment on high concentrations of As contaminated soil analyzed by
changes of soil physical and chemical properties, morphological of As and leaching concentration. The results
showed that adding stabilizers could increase soil pH, organic matter content and cation exchange capacity. Fly
ash , dried sludge,crushed peanut shells,ferrous sulfate have good stabilization effect to the As,make its transfor-
mation from the higher activity, migration patterns of strong to low activity, high stability of the forms,in which
ferrous sulfate had the highest stabilization effect. When the addition of 10% fly ash,10% crushed dried sludge
and 1% ferrous sulfate,the concentration of EXC-As,CA-As,FeMnO _-As,OM-As were significantly reduced,the
decline of 62.3% ,55.2% ,29.6% and 58.2% respectively,and RES-As increased by 8.1% . Adding fly ash,
crushed dried sludge,ferrous sulfate can significantly reduce the leaching of As concentration in soil , while adding
KH, PO, will increase the leaching concentration and mobility of As. After added 10% fly ash,10% crushed dried
sludge, 1% crushed peanut shells and 1% ferrous sulfate,the leaching concentration of As was 0.93 mg « L ™",
which was the lowest,and the stabilization efficiency reached 74.8% . The leaching concentration of As had a sig-
nificant positive correlation with the concentration of EXC-As, CA-As, while had a significant negative correlation
with the concentration of RES-As,and they were the main factors affecting the change of As leaching concentration.

Key words soil ; As;stabilization ; morphological analysis ;leaching concentration

E&TH : HEAHEA T H (201109024 ,201309003 ) 5 [ 5K 5 £ AR BF 55 K J& 3151 (863 ) i H (2009AA063102)
RS B HE:2015 - 05 —28; {&iT AH#F:2016 — 04 - 08

EB B R (1987—) , 55 B AF S A, WFSE U5 o] SRR 8 52 . E-mail : zhaoshuhua822@ 163. com

# 5l R A, E-mail; chenzhiliang@ scies. org



5988 5

-
i

T

B’ ¥ i 010 %5

it (As) &2 —FP A HAFIFABURERN RS,
SRR E K 5 AR A F Rz —, W
TR AR IR SR AL AR R S
A2 i i B AR 25 )l A AT 3 rh As IOUREE H
SR o B As TS N LA BE S EUE Y
BEAR, i BT T B, A8 AR A E # A, i B 2 i
B IE AR, i Ak 2H 2 58 46 A o A i 0 5
R AsE, As BEEAMUEHAEA G, MAE
KFERE T As £ IR AAETE S AN R I A7
TETV 25 5% W T 42 JR 19 3T 7% 9% 4k Je R W A A e .
W RS F2FEN L FFRM %S T
LLBRE T RES As 0l I P HE T X, B L
T s IR A TS Y g, XTI i A
W T EE G E . R, R 2T R Oy
WRE As Y5 e AT A B BRI R BB M, MK
AR T, [ B S0 B 4 48 0 AR A K 2 R+
YR RAEER L.

R A Ak B R A ) A S P KR E R s
ek A S A g A BT 5 L A W L 2%
G ULTE VB T3 3 A AL I8 R 5F — R B O, FRAIR
A A eI EE b Y AT 3 A8 RN AR W AT Rk, DT ik
SEERICEM Y EE . b TR E
ARG RAAR . 5 0t v] AL 3 2 Fh R
AESRIGYRFER B A TR BB, fEH 4
Bl g by R, EE AR K
R — 6 [ 52 O 28 % 75 e 4 39 14 [ 1k / Fa o Ak 16 =
AR BEAT TR BFSE, I 40T T MR A AR G
SHGE . EET, W AR E ) A O K R
TR R PR 5 SR PR W 3 s B A R SR K A BEIR A
PEEBERR L s Wb A A E LR R R K
JE 8 e 5 A HLIERE TS o K R K 4
P BT LS R e R Y pH TR E 4R
AR EA Y Sk R4S SV, IR E TR
PE 5 YR R A e A LR, AR AT DLk ¥ +
geahy 4 B KRR RE ), i LIS e A A ol 2%
GEER EVINEFBNEBEE TR TR Z
9IS FH 1 5 A i R R R 3R A 2R 5 R AE T AR R
IR AL B R A 2, HOBA B M RE
it PR IV 2 — i L R T AR 3 1 3 1k B A 22 L ffF
BE IR R, 2N T WM ESRE " . TR
I7] F1) e 5 390 %) A [ 1) 4 J A A A B SR R D
PRI, <95 — o A B A A AR 3l FH P i Ak B RICR 4
Y S RIAL BRA X As 35 U 3k A R,

A FE ASE G 07 X 2 1 3 14 E N BT 4
TE 585> 2% W NWEIE R LR b R LRy K TA6 5
Yo AL AL 5T BRI B R IR — S S US N  , J
T AN [) A9 A5 E R C T, X R AT AR E Ak Ad B S
Bt TR R b B - A B R
A VB e RE 5 e, DA O b AT RE Al Ak B X
As BYIE B F AL 5T S Bt BB AR B, D W R As 5
G+ e AR PR AR SR E AR SHE

1 B 57

S I% #F
P - R A RS0 R T Y TR A R
dn, PR R G BT, KRG E®, o 2 mm
i M o R R E pH O 5. 72 R T 5 As 1Y i
M 28 825.75 mg - kg, gt € A SR BE R bR vE)
(GB 15618-1995) = A fE 719.6 fi5 , 15 Y 8 A
HUTR A AR, 359 ¢ - ke ' BYBERICE M
TR T R A T O R B B R Bk
B A SiL Al Fe Mg 1 Ca (05840 Y, Ea R &
ORI R R = b vE . TSR T
P AR T V5 K AL BT K HE R S T AR TE U8, B iR
i 2 mm G, L 4R G R R R AT RIS Y
FERIBRAE) (GB 4284-1984) , A Bl 5T Fl A W 81 1% 1
B o ALAE 5T N Y LR B S W A v LT, T
FHB PEALA R 2 mm G, E S RLAr LT 4E R (AT
VPR OK AL S W) R BB R o R I Bk L
il — SV 3 43 BT 27
1.2 XRAHRF
TGS IR E L Ry 300 g, 5 BN Ry K
TG M W A8 A2 52 LB R I 2k \KH, PO, DL £ 3
A LU R AC b i 5 2008 i, G AS [ % n & Be 4n
F 1R o RIS TR BC EE T 25 9 0k £ 3 8 e 1k
SO BRI o K AL FRAT I R R 1 TR B S
Ky T Ak 5 e B 1 4R A= 5¢ L R T Bk L KH, PO,
IRAEEA 500 mL #URHAR b i PR IR B 85 )5,
T — 7 2 1 KA R R R IR, PR R B R 350, SR
JETE AR FCE T d, 58 B e fad B . AR
b7 d 5 R B A e S 9 SR A, 64T
ALY T E &R IE ST R B R A
1.3 SHAE
58 pH B E T R AR HE pH I 2 )
(NYT 1121.2-2006 ) 5 A HL 5z (90 5 75 2 >k ] 5 %

1.1



5 10 4

X IR A AE - A X g kB A I g Y R e A AL

5989

T 0 AT 5 M BH B T 3c i B (CEC) B 7
Pk A G2 vh s Wi s T3 As R H Bl R -1
I i L AL W & - T WO 3% 1 5 5 SR
TESSIER % " SR LA ELBIES B EL
JBAN A S RS il 28 i 45 (EXC) (BRI EL 45 B
(CA) BRERE ALY EE & 4 (FeMnO, ) A HLES & 75
(OM) Bk 25 (RES) 5 5% F C I 4 B2 4 32 1 75 1 32
7 KT R 5 1 ) X RE R AT R D M S,
W B0 . IR R VR 0 T R A SR R T Ik
S T (AAT000) 5

FL T HE A AR B, R — Bl N T KK B
Bl AR, 2 A 3 B R 4R R 1 pH (A, [F B
B o A A B BB T4 A R, Xk % pH A —

EG MR

x2

N EE TE F X - BRI AL 1% R AT B i
Table 2 Effect of stabilizers addition on soil

physical and chemical properties
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THEE PR & R R A

(g-kg™")

(cmol - kg™")

®1 BREABRARENH
Table 1 Formula of stabilization treatment ( mass ratio)
%
N i T R AR R
ETRE Ptk 5l k5% DIA7S A
1(CK) 0 0 0 0 0
2 5 5 0 0 0
3 10 10 0 0 0
4 10 10 1 0 0
5 10 10 0 1 0
6 10 10 0 0 1
7 10 10 1 1 0
8 10 10 1 0 1
9 10 10 0 1 1
10 10 10 1 1 1
11 0 0 0 1 1
12 0 0 | 1 1

1(CK) 5.86+0.06" (a) 10.64 +0.46(a)

8.69 +0.42(a)

2 7.14£0.02(¢) 12.02+0.42(be)  9.68 £0.40(be)
3 7.56 £0.01(f) 13.66 £0.38(de) 10.99 £0. 04 (de)
4 7.55+0.04(f) 14.97 £0.71(e)  12.08 +0.32(fg)
5 7.46 +0.04(e) 13.120.37(cd)  12.03 £0.53(fg)
6 7.29£0.01(d) 13.9320.38(de) 10.57 +0.49(cde)
7 7.57 £0.03(f) 14.74£0.38(e)  12.10 0. 14(fg)
8  7.26+0.01(d) 14.47£0.76(de) 11.16 £0.63(ef)
9  7.43£0.01(e) 13.66+0.34(de) 11.38 £0.25(ef)
10 7.4420.01(e) 15.01£0.70(e)  12.60 £0.56(g)
11 6.05+0.02(b) 10.97 £0.36(ab)  8.96 +0.46(ab)
12 6.03+0.02(b) 11.78 £0.45(ab) 10.15 £0.46(cd)
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Change of concentration of different forms

of As in soils under stabilizers application
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<0.05) 5 24 1 Jinoky BE I AT AL 35 e B 45 i 4 i
B 10% i, L 3Erh As BYIR W B2 SCA W T R (P
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FH AR R R AT AR
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Table 3 Leaching concentration and

stabilization efficiency of As

WFRGRS As IR/ (mg - L7Y)  As IR B LA R/ %

1(CK) 3.69 £0.01(e) —
2 2.73+£0.07(c) 26.0
3 2.19 £0.01(b) 40.7
4 2.12+£0.06(b) 42.5
5 1.03 £0.07(a) 72.1
6 4.27 £0.10(f) -15.7
7 0.93 +0.07(a) 74.8
8 4.11 +£0.27(f) -11.4
9 2.85+0.04(d) 22.8
10 2.70 £0. 11 (¢) 26.8
11 3.15£0.01(e) 14.6
12 3.11 £0. 04 (de) 15.7
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IR F 6:1 ~8:1,Ca0 NG 43%0h 0.05% ~
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RS A T AR 47,4 i b B o i 2 s ok R Y B A1
90% LA o 7 BIF5E 2 B 1) A 398 v s o 2k R ) 2 e
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R AL FAVER R 8] T 8Ar mfa b As ME .

65 .8 S5 1(CK) 35 4 S4HMHLL,
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11. 4% ,FWE N KH,PO, 2336 fk -5 As {8
Sk R i H KH, PO, X+ 3Erdh As 515 16 1E A K
TR T AT5 U Ry e AR ST X As [ EEAL A 5
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TR R AKX As M EEALAE F R TR — A8 AT As 1
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FaE , INTTBEAIR T X As PR A 30% 5 DA 10 54k 21
AR R K T AR TS U8 R R AR AR 58 R IR
BRALRAR Xt As i 8EAEAE R T KH,PO, X As [
TWEACVE R, b i 2 W ke = R AE T, BERE 12 i
o As B UK E 3 AR, FRUE AL RCR T 26.8% ,
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As 7 F [ — W, & 1A A 9 H A AL 1k 2 1
B, e As 2 5 R RE LB B T8 2007 78 1 B R
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T 240001 w EXC B .
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% soof
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Table 2 Correlation between leaching concentration

of As and different forms of As concentration

I RES-As & B2 #20 H3E b As 382 Wk R AL Y

3. &

1) V8 Jngs g 700 n] DL w4 pH B A LT &
i PR A . b BT 1 pH R
FEAER B AR A 5 T Ak 5 Ve X A AT BT R
FEAEM,

2) BIER RN As HRERES > BE AL
WG > IR A B8 > il TS > AHLE &
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