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Leaching characteristics of lead-contaminated clay stabilized by
phosphate rock

WEI Ming-li, DU Yan-jun, LIU Song-yu, ZHU Jing-jing, YANG Yu-ling

(Institute of Geotechnical Engineering, Southeast University, Nanjing 210096, China)
Abstract: An investigation of leaching characteristics of phosphate rock (PR) stabilized Pb-contaminated clay is presented
under different initial Pb concentrations and phosphate rock contents via a series of toxicity characteristic leaching procedure
(TCLP) at curing time of 1, 3, 7, 14, and 28 days. The designed initial Pb concentrations are 500, 1000, 5000, and 10000 mg/kg
(dry soil weight basis), and phosphate rock contents are 5%, 8%, 12%, 15%, 20% and 30%. The results show that Pb
concentrations of leachate decrease with the increase of the phosphate rock content and curing time. Furthermore, the variation
between the Ca and Pb concentrations of leachate is negatively correlated. The pH values of specimen and leachate are
influenced by the initial Pb concentration and increase with the phosphate rock content and curing time. It is found that the
variation between Pb and Ca concentrations of leachate is mainly influenced by the initial Pb concentration. A proposed fitting
equation based on the value of the initial Pb concentration is adopted to evaluate the variation between the Pb and Ca
concentrations of leachate.
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Ca'# Po™ ¥ E . RPN IR,
TERCR pH YU HI N IR FFRRE,  HAE AW A B4
iy e
HAT, ERSRIA PRAES P 54 LI ST

2 LT IRE TR, %, PR B R 2 RH
{54 Pb AT PR HATHRE (P) [ 5LR B R

(Pb/P)o AN T BB HT JEUTTE & PR i 2 Pb
(¥ EZEHLE], PR I Ca® AT S 44 PO E e, SR1f,
WIUG Ph IR SE RN, PbT ARSI Ca¥ I,
R PO, S HY,  IHETE IR R0, SRR,
S P (19 [ 52 W A8 F- A 4 B sHe rce  F o 12,
WA FIRIAG Pb WKL, PR A35E Pb V54% 1 Pb,
Ca (AR EZMHLEE, X PR f2se Pb 54 LA T 851k
=L (toxicity characteristic leaching procedure,
TCLP), Jf: OHWIAFEYILE P LR, PR B HAM
FEAP R R E T G R T Py Ca VA ESE
Wijs @orMrAssE s G AR O pH AR ®
PR PR BGAE Pb V5 4% LI¥ Pb, Ca LU HIRRNE, gk
SLVFHY Poy Ca ¥ RO & 7 2

1 #rRAFERR I 5%
1.1 R Iu ity

W6 B FH WD R D4 B A Ak (<320 H), L%
AW h TACBEIRES (Caio(POs)F2), pH MH ([ LL
12D 4746 REHELIE R EE, BN
it HEERYBALE M BER bR IER 1 .+
FEXRCT A, 3 1 mm 7 S8R P 5 QBRI
h (Pb(NOs)y), J5PRA AR B st 1 5 e

F1REAF T ETEMRNFER
Table 1 Basic physical and chemical properties of clay

LD Bl
b G, 2.72
W R w /% 453
IBBRwy/ % 20.6
pH G D 7.43
FREE (<5um) /% 28.1
MRS (5~75 um) /% 70.9
Wbk & (75~2000 um) /% 1.0

I X A e, BRI 3 B
B3 R P20s (25.10%), CaO (45.93%), Si0, (6.14%),
ALO; (1.23%), F (2.35%), Kk 13.12%; R4 H
FLmFE AL A SO, (69.61% ), ALO;

(15.40%), Fe,03 (4.90%), K,0O (1.89%), keki
4.86%.
1.2 REHZ*

B P KT R L 541 R RS KR S =

Pb(NOs), WA, KM LHiHE 5 min LS

B5] o BIRA RN RS S, RS E N
GFRPHELRE 2043°C, AHXRAE 95%). ftl -t 48 h 5 HX
HHER K

KA PR 5AN MRS Pb 5 4 LR A B 4138
A1, WFEEKRTE | AR, AR S, 4k
SRR AR ETRY E H AR R . IO R e s
%10 g, TR H (TCLP) FIRHHAE (pH
i) 5. TCLP {42 L H ASTM Method 1311
RICHRHEREAT , IR PSR B R 22 v (pHL Y
£ 4.9340.05), LA 11200 BHB Pb KE
([Pb]reachate) K Thermo Scientific ICE 3000 {3 2%l
o WRAT, H 0.45 pum JERXFER (2910 mL) 1
ITIL9E; pH MHIREZ 6 E ASTM D4972-01 k5 bx
HEREAT, IR E$ K ] HORIBA pH METER D-54 il
A

W16 Pb W WHE A 500, 1000, 5000, 10000
mg/kg CHF1), BI0.05%, 0.1%, 0.5%, 1% 1%
# (i Pb0.05. Pb0.1. Pb0.5, Pbl.0), 500 mg/kg
Shy v ] AR i AR UE(E (P << 500 mg/kg),
10000 mg/kg 2 2% g 5N EE X 4 )85 Y+ Pb L F
B EM; PRBE NN 0%, 8%, 10%, 12%,
15%, 20%, 30%F - Jii& (id PRO, PR8, PR10,
PR12, PR15, PR20, PR30). FZE# Wl 1, 3,
7, 14, 28 d. HHEAFYILG Po W ET5 4 L1 Pb,
Ca WHVERYE, W TF8iLx Po RAWIHEM, H
O Pob MR BRAAH, B E PRO X EC R FE Y
[Pb]1eachate.pro A PILAIE, B0 PR AAFE I[Pb]Leachate.pri
IAME, Pb BRI RN A

?EI%% 1 _ [Pb]Leachate, PRO [Pb]Leachate, PRi

[Pb] cachate, pro

x100% . (1)

2 HIEHER
2.1 BHB P IRETIME
Bl 1 AN P ML R PR 455X [Pb]Leachate
M52ma . fE 1 T, [Pb]icachae B PR 5519 IIAIFE
PRI BN R WA Pb MR EEALIC I
(Pb0.05), 1 d ¥ 5% PR BE=fdE Pb y54 1
[Pb]icachae T Wi /£ RCRA #f 15 % 5k ( resource
conservation and recovery act, 1976), HI[Pb]ieachae<<
5.0 mg/L (LI 1 (a))s Ml Pb WK JEH R (Pb0.1),
2 PR BT 12%FF 9797 14 d,  [Pb]rcachate 15 b5, Bl
# PR BB, 105 75 I 47 I TR 892>, 15% PR
S ihasl TIRY 3 d BRIATH 2 RCRA FREREEK (L&
1 (b)), FEEWIL Pb WA (=0.5%), PR FdE
755t 28 d 8 HI[Pb]Leachare M LA A& RCRA FREE TR
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Table 2 Values of derived dimensionless constant of @ representing

B3

relationship between [Ca]j cachate and curing time

HILEPOI & a b SRR
0.05 191.5 12.8 0.70
0.1 168.1 10.3 0.68
0.5 105.3 4.1 0.71
1.0 45.5 9.5 0.75
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Fig. 5 Effect of initial Pb concentration and curing time on
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Table 3 Values of derived dimensionless constant of @ representing

3)

linear relationship between [Pb]icachate and [Calicachate

WIUE PO FE c d A R B
0 -124.5 4453 0.92
0.05 -67.3 363.1 0.91
0.1 -21.1 328.5 0.87
0.5 -1.6 180.9 0.62
1.0 -0.7 162.1 0.73
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