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Study on Composite Stabilization of Arsenic ( As) Contaminated Soil

WANG Hao, PAN Li-xiang, ZHANG Xiang-yu, LI Meng, SONG Bao-hua

( CECEP L&T Environmental Technology Co. , Lid. , Beijing 100085, China)

Abstract: Since the contaminated soil may contain various kinds of heavy metals, use of single chemical reagent leads to poor
remediation and high cost. In this study, soil containing As, Zn, Cd was sampled, and different reagents were selected to carry out the
rapid stabilization of contaminated soil. The TCLP ( toxicity characteristic leaching procedure) was used to evaluate the leachate
toxicity of heavy metals and the results indicated that calcium-containing, sulphur-containing and iron-containing reagents had good
performance in reducing the metal mobility. The stabilization efficiency of the six reagents tested ranked in the order of CaO > Na,S >
organic sulfur > Chitosan > FeSO, > ( C,H, ),NCS,Na. Two types of reagents (six reagents) were combined based on the target
properties of different reagents and the stabilization efficiency was evaluated and analyzed. The results indicated that the composite
reagents had higher stabilization efficiency: the efficiency of 3% FeSO, +5% CaO was 81. 7% ,97.2% and 68. 2% for As, Cd and Zn,
respectively, and the efficiency of 3% CaO + 5% organic sulfur was 76. 6% , 95. 7% and 93. 8% for these three metals, respectively.
Speciation analysis was carried out in this study and the results suggested that it was the change of metals from the exchangeable state to
the reduction (for inorganic reagent) or oxidation state (for organic reagent) that caused the soil stabilization and the degree of change
determined the stabilization efficiency.

Key words : composite stabilizer; leachate toxicity; heavy metal contaminated soil; stabilization efficiency; speciation analysis
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Table 1  Physicochemical property of the contaminated soil

IG5 K%/ % WA KE/ % /g cm 3 /g cm 3 FLBREE pH LT %
18.3 4.31 1.45 2.88 0. 495 3.2 2.54
®2 TEESESE/mg-kg!
Table 2 Heavy metal content of soil/mg-kg ™"
cd Hg As Pb Cr Zn
46.5 0.24 2.11 x 10* 737 702 6.24 1.31 x10°
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T iR 5 40 ¢ EHER A R E R 12 UinA
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PR¥% 18 h =2 h, JH 0. 45 pm fLARAYBENR IS 3E , BL 50
mL 3 UERCR ] ICP Jy ik Xt 3 As | Cd fl Zn 3
33, B — i B 2 0 FAT, 45 R BOE 2 H
(RSD <5% ). Zn, Cd. As fJiliX ¥4 K A ICP-AES
(>1 mg-L™") (SPECTRO Analytical Instruments
GmbH ) M. PG Ry, Jol B3 1 SR FH b o Y 28
PR T AR AR RS (10 ~ 20 FEAZHE—IK) .
1.4 +HHEESRESMT

Zx LIEMPURY) 13 AN c R B F
PR 7 4 22 BB (GB/T 25282-2010) 7 ¥t R 5
HI e 0 - 88 4 aE A T BRI, SIS 43 i 45 By
BOWBAH MR B T R se e s | R A
7S BB B S E S8 T 5 Hel. RO A R R
L7700 1.3 75,

1.5 EREEESEITH
BT R I RRE AR R R A A AT
Bl

Cp — €4

n% = x 100

Co
K, NRERCR (% ) 5¢, NEERT T3P TCLP
BT E SRS TR E (mg L") 5e, WERER
3 TCLP 3= R T 4 Jm B VR (mg - L71).
TR ARRERCE N TR TR SRR E AR
(B, AT TP T A R i 2R B AR E BRI
As, Cd il Zn iX 3 Fp 4 & (RS R I (H.

2 ER5HM

2.1 B—FEHR
2.1.1 JCHLEGH|
M 30 DL, FeSO, XF As 1Y B4 & %G B 5 5 Wi

®3 EHNRERESERHURERBERE"

Table 3 Heavy metal leachate concentration after stabilization and the calculated efficiency

=PI S a2 Al 2% 2002 3% N =

. VRN H /% /mg/\'z y imﬁjﬂ{ﬁ}i /mgc.(i*l %M}_;jc}: /mgz.ri y im\/ﬁo/t.o? i u/f;;;/«l_i
0 2.79 0. 00 0.26 0.00 95.0 0. 00 0. 00
1 2.57 7.89 0.01 95.43 1.01 98. 94 67.42
Ca0 3 2.43 12.78 0.24 7.74 82.98 12. 65 11. 06
5 1.03 63. 08 0.10 60. 82 39.95 57.94 60. 61
8 0.34 81.91 ND 100. 00 0.00 100. 01 93.97
11 0. 81 57.48 ND 100. 00 0.27 99. 68 85.72
0 1.91 0.00 0.24 0.00 83.94 0. 00 0. 00
1 0.73 61.82 0.28 -15.17 99. 39 -18.41 9.41
3 0.46 75.57 0.31 -28.51 102. 74 -22.40 8.22
FeSO, 5 0.26 90.72 0.30 -15.62 100. 12 -5.39 23.24
12 0.12 93. 69 0.34 -41.73 101. 61 -21.05 10. 30
16 0. 05 98. 05 0.36 -39.79 115. 66 -21.75 12. 17
24 ND 100. 00 0.42 -62.88 127.37 -34.07 1.02
39 0.03 98.92 0. 46 -76.13 126. 72 -33.39 -3.51
0 2.79 0. 00 0.26 0.00 95.01 0. 00 0. 00
1 2.95 -5.77 0.26 -0.52 93.05 2. 06 -1.41
Na, S 3 2.15 22.78 0.29 -11.22 91.27 3.93 5.16
5 0.99 64.59 0.11 57.87 80. 71 15. 04 45.83
10 0.36 86.97 0.00 98. 10 1.53 98. 39 94. 48
0 1. 64 0.00 0.26 0.00 100. 44 0. 00 0. 00
— 23— A T 1 2.84 -73.22 0. 06 76.72 84.07 16. 30 6. 60
5 4.37 -166. 32 0.03 90. 33 65.33 34.97 -13.67
10 6. 64 -304.70 0.00 99. 54 51.12 49.11 -52.02
0 1.96 0. 00 0.31 0.00 111. 00 0. 00 0. 00
S 1 2.42 -23.65 0.12 61.57 70. 24 36.72 24. 88
5 3.67 -87.34 0.03 90.20 29.50 73.43 25.43
10 2. 66 -35.52 0.15 51.22 35.83 67.72 27.81
0 1.90 0.00 0.25 0.00 94.78 0. 00 0. 00
HHLE 1 1.57 17.56 0.19 18. 45 73.00 22.98 19. 66
5 1.24 34.56 0.11 55.12 50. 50 46.76 45.48
10 0. 63 66. 67 0.07 69.78 22.50 76. 47 70.97

1) Fe P G (H R % 58 X 4 R ARUE B R R
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FERCR MMA 5% CaO B, Cd Fl Zn YRR E SRS
SR 60% F157% 1 Z A 3% FeSO, 1 5%
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