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Semi-dynamic leaching tests on leaching properties of MPC-solidified
zinc-contaminated soil under acid rain environment
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(Institute of Geotechnical Engineering, Zhejiang University of Technology, Hangzhou 310032, China)

Abstract: The semi-dynamic leaching tests are conducted to investigate the leaching -characteristics of MPC-
solidified/stabilized Zn-contaminated soil under the effect of acid rain, and the CEMI groups are added to compare with the
MPC ones. The concentrations of Zn>" in leachant and pH of leachant are measured. Thus the effects of the initial pH of
leachant and the type of curing agent on the cumulative mass of leached Zn are determined. The results show that the effects of
acid rain on the CEMI groups are much greater than on the MPC groups. The accumulated leached Zn mass at leachant pH of 2
is much larger than that at leachant pH of 4 and 7. Nevertheless, the difference of the accumulated leached Zn mass between
leachant pH of 4 and 7 is marginal. The amount of Zn*" release by samples updating the leachant is greater than that of the
samples that have no updating leachant. The sample with M/P of 6 : 1 is better than that of 3 I 1 in the curing effect. The
diffusion coefficient (D) of Zn is back-calculated by conducting theoretical analysis of the relationship between the leaching
time and the leached mass ratio. The D, at leachant pH of 2 is larger than that at leachant pH of 4 and 7. It is found that the
values of D, of Zn at leachant pH of 4 and 7 are very close. According to the above data, it can be known that the types of
cement and pH values of acid rain have significant influence on the leaching properties of MPC-solidified zinc-contaminated
soil under acid rain environment.
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FHEN (EESH MgC0s) T ET 1700C 1
R SE R AT, 7 T R T I X KA R
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X FRIER R R L, 2011 FE—2013 4T K 2 HuIX Ab7E &
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Table 1 Main mineral composition of standard sand

185y Sio,  REKE WEE EEE  C
Y% 980 040 0.18 0.18  0.007
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mm, =% 80 mm FIBLEH . HAEFE 1 hE, B,
PREUT &, FEERNER ARG, BONEIRIERIR 56
hFEY GIRFE 202 2°C, AHXHREE N 951 3%), 7P
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Y 5B EERR /KT 42.5 (CEMD) 4 LR 56 e Lk n
* 2 frion. R MPC /KA N M/P=3 11 I
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VIR FETE 1189~16478 mg/kg 2 I7], A SCikE6 ¥t Zn
WIE N 5000 mg/kg. 435 LARS T2 #E, 128 100%,
CEMI 5 MPC (B &N 15% HXTTFT 12k,
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),

2 MPC A5 CEMI Bik I EC L
Table 2 Ratios of MPC group and CEMI group

o k¥ MgO KH,PO, HEHE Rl
RS
LS 1% 1% J&/% (B) /%
M3 bR 7.031 7.969 0.5 0.352
M6 bR 9.574 5.426 0.5 0.479
Cl15 PRt — — 0.5 —

1.3 RWHE

AR SR ASTM C1308—082%, 1227175 5
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W BRI IR tH VR

2 HBRESHR
HRARAF AR (] BEIAS Zn® IR M EHE, 454
Aok R PER I B Zn” TR
Coni” VL,i

Cpy=— ° (1
: ) )

AP G, MEE  WIRFERE 2™ H &
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FERAMIEA YA ST M3 1 M6 RFE. 7EWILE
pH=4, 7 I}, 7EMIERTH (72 h) I, C15 W RER Zn®
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Zn3(POy4), 4H,0, Zn(OH),, CaZny(POy),-2H,0 ZEHE
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Fig. 1 Total amounts of Zn*" leaching from surface of solidified
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Table 3 Effective diffusion coefficients of lead
SAR M3Zn0.5(5E ) M6Zn0.5(5E ) M3Zn0.5 C15Zn0.5(F )
(SAR)
PH  ""p mis 1) t/h De/(m*s ) t/h Do/(ms ) t/h Do(ms ) t/h
11 L
2 6.63x10 072 7.03x10" 0~240 6.12x10" 0~240 5.77x10°  0~240
9.04x10"2 72~240
11 . 12 ~ 13 ~
4 1.34x10 0~96 1.69x10 0~96 6.35x10 0~72 1.29%10°! 0240
6.45x10™" 96~240 4.32x107"2 96~240 3.77x10 72~240
; 1.02x10™" 0~72 2.78x10 "2 0~96 2.18x10 " 0~96 1.16x10" 0~96
3.56x10™" 72~240 1.06x107" 96~240 5.33x10°"° 96~240 1.13x1072  96~240

Horpr C15 RPE CFL - 7 RERIEH pH UL F ¥R T
HAh A

12

o M3Zn0.5, pH=2 (%)

10| oM6Zn05, pH=2 (i) *
* M3Zn0.5, pH=2

| +C15Zn05, pH=2 (SEH)

6f
[2yg12

(a) ¥iipH=2

0 M3Zn0.5, pH=4 (EH)

0.5 oM6Zn0.5, pH=4 (EH)
* M3Zn0.5, pH=4

| +C15Zn0.5, pH=4 (E#)

Zn BB H FCFL/%
o o o
[ 8] w N

e
=

(=)
g

400 600 800 1000
[2yg12

(b) HifipH=4

0M3Zn0.5, pH=7 (EH)
o0 M6Zn0.5, pH=7 (i)
041 4 M3Zn0.5, pH=7

+C15Zn0.5, pH=7 (&EH)

Zn RFPE HECFL/%

0.1

1 J

1
Y 200 400 600 800 1000
RLYINT)

(c) WtfipH=7

3 Zn RBEHE CFL 5 /WX FK
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3.2 #W Zn” BRI MAKMWE RS
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ZRPRE (SAR) pH IR . XA Bribkug 2
(M3) RFE, &0 D, ZBLTEEAE 5.33X10 P~6.12
X107 m¥/s, R HAD 3 4L HtkELA M3Zn0.5,
M6Zn0.5, C15Zn0.5 i{Ff, EEf D BHIEH 5.77X
10°~3.56X 10 " m®/s, Wi W5 BI04 B Tkt
Zo” R IER B, B2 SAR FIAIEE pH N 2 B,
A M3 (EHD, M6 (E¥Hr), C15 (D ) D 7
WA 9.04X 102 ~6.63X10", 7.03X10"2, 6.12X
102, 5.77X10°, HAETREE M3 CE#D RikE
PAK C15 (¥ REEM D AT 10°~10 {5, Fr
L3R A A R A RS — M, TR
W i Ak 25k SR — A AR D b F 10 P~107,
Zn WEEBVELEAR, VLA KIRE 8 ) ROR T R
I: 24 SAR HIHIUE pH N 4 A1 7 i, B& 7 ke M3 (3
B MErEE, C15 CGEHFD £ pH N 7 AT D,
AbF 10°~10 P, AT ELRCR 8, bR
BE D AT 10 2~10 ", B BIRT Zn (1) S/S ALFEE 75 (Zn
EAMRAD.

NT IR HER TR B pH X Zn 1A 30 Bt
REL D 52, ARG 5 LAt 2738 A DT 50 R A
SRR, AT B ABS, TERRIE A X
WK 4 s, &8 D, 5 SAR #)45 pH EHI R R
HHRrEE L E N, B T KENSH K
W, R THN D SAR HI4h pH {H ARk s
SAR #4h pH=2 B IEEI D, i KT pH=4, 7 B
De, HAaFEM3 CE#D it 1~2 MRS, R
FEM3 FEih 2~3 MIEH, W C1S FEith 2~3
MR, SRTRAFE M6 4T pH AR 4L 4T D, FI52
IR/ o o & A ARPE AR B B Bl o B I D 7E pH=4, 7
i 44 B30T

4 771, 24 SAR WIUATHT pH M 2~4 174840
MR, AR D AR T RIS, HY
SAR WJUHT pH 7E 4~10 JEREI WK, D, FEYI4G pH {E
it E SR AL D K, TR Pk,
TRBEIE RS, X BUREL D R/
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Fig. 5 Relationship between pH of leaching liquid and time
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