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Abstract: Research about lead contaminated soil solidified and stabilized with calcium superphosphate-cement composite
(SSPC) and cement ( OPC) was carried out in this paper. Unconfined compressive strength ( UCS) test and toxicity
characteristic leaching procedure ( TCLP) test were conducted to investigate the mechanical and leaching characteristics of the
solidified body of lead contaminated soils and the BCR test was used to analyze the occurrence form of lead in the solidified
body and then combining with morphological distribution characteristics of heavy metals the potential risk degree of heavy
metals was assessed by risk assessment coding ( RAC) method. The test results showed that: both calcium superphosphate—
cement ( SSPC) and cement could significantly decrease the lead leaching in the solidified body the leaching concentration of
solidified body of calcium superphosphate-cement ( SSPC) was far lower than that of cement and when calcium
superphosphate content was 5% and 10% respectively the lead leaching concentration in the solidified body was far lower than
limit value in Identification Standards for Hazardous Wastes ( GB/T 5085. 3—2007) . The results of BCR test showed that: both
cement ( OPC) and calcium superphosphate-cement ( SSPC) could promote the transformation of Pb from the active state
( weak acid extraction state) to more stable state ( reducible state and residual state) but the Pb content in the residual state
of calcium superphosphate-cement ( SSPC) solidified body was high. On the basis of obtaining F1 ( weak acid state) by the

improved BCR method the ecological risk level of lead was evaluated by risk assessment coding ( RAC) method and
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compared with uncured soil its ecological risk level was greatly reduced.
Keywords: solidification/stabilization ( S/S); lead contaminated soil; leaching characteristics; speciation evolution;

ecological risk
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Table 1 Basic properties of the tested soil
/ / / / / / /%
(grem™) (grem™) % % % %
1. 89 1.72 2.72 0.74 41.6 21.8 20. 78 19.5 3.45 62.27 34.28
Pb : 60 C Pb( NO,) , (
2mm Pb( NO;) , )
( ) 5000 mg/kg( %

2 Pb( NO;) , 19. 5%
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((20x£2)C 95%) 30 d Pb
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Pb . 0 BCR F1( )
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5L (10« . 3%,
0. 1) min 40% 3
. 3 $39. 1 mmx80 mm Table 3 Grading standard of RAC
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2 1
Table 2 Tests arrangement ° 20% o
/ 1 OPC 10% 7d
OpPC d
C20P07 m 0 2 GB 50007—2002 {
C17P37 17 3 ) ¥ 300 kPa
C15P57 15 5 . 28 d
C10P10-7 10 10
€20P0-28 20 0 28 7d C10P10 0.3 MPa
C17P3-28 17 3 28 0.98 MPa CI15P5 0.55 MPa 1. 54
C15P5-28 15 > 28 MPa C17P3  0.58 MPa 1.79 MPa C20P0
C10P10-28 10 10 28
0. 63 MPa 2. 34 MPa.
1.2
EPA-311
7 100 g <9.5 mm
2 L ( 5.7 mL
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Fig.1 Effect of binder type on unconfined compressive strength
BCR o
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5085. 3—2007 % 5 mg/L. 15% F2( ) 15% 6% F3
( OPC) ( SSPC) / ( ) 45% 69%  F4( )
C20P0 7d 8% 10% .
13.6 mg/L 28 d Pb  F3( ) JF4( )
11. 8 mg/L o
CSH. o
CAH Pb
3739 ’
CI0P10
7d 0. 86 mg/L
36
C10P10 28 d
0. 18 mg/L.
. POy Pb™
Pbs( PO,) ;0H  Pb;( PO,),
w0 = ; [m
3

7d; 28 d.
2
Fig.2 Effect of binder type on leaching concentration under

different curing times
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Fig.3  Effect of binder type on lead speciations’ distribution
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Table 4 Ecological risk assessment results of RAC
/ RAC
/% %
68~74 71
C17P3 27~41 32
C10P10 10~18 15
71% RAC ; C17P3
32% RAC ; SSPC
10% C10P10
15% RAC 0
( SSPC)
3
- /
1)
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20% 7d 0.33 MPa
0. 63 MPa 28 d 0.98 MPa
2.34 MPa.
2)
( ) o
5%
GB/T 5085. 3—2007 . 74d
28d  Pb 4.7 2.4 mg/Le
10%
3) BCR 28 d
Pb  FI
55%~79% F4 8~ 10
- ( SSPC)
Pb.
4)
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