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Abstract; [ Objective ] The solidification effect of cement and lime on Zn>* contaminated red clay was investigated. [ Methods ]
Taking Guilin red clay as the research object, the effects of different cement and lime contents on the strength characteristics,
conductive behavior, heavy metal migration law, and microstructure of contaminated soil were systematically studied through
unconfined compressive strength test, conductivity test, soil column leaching test, and microscopic analysis. [ Results ] The
results show that increased curing agent content significantly enhances the curing effect, and the optimum proportion is 6% of
cement and 6% of lime. The curing treatment significantly improves the unconfined compressive strength of Zn>* contaminated red
clay, and the resistivity is negatively correlated with stress-strain. The soil column leaching test showed that Zn** gradually
migrated downward under the action of rainwater, resulting in pollution of the lower soil layer. The leaching concentration
increased with the increase in rainwater volume. The microstructure analysis showed that the immobilization of Zn** was mainly
due to the C-S-H gel and Ca( OH), generated by the hydration reaction of cement and lime. These products filled the soil pores
and formed stable compounds with Zn®>", effectively inhibiting heavy metal migration. [ Concluion] Cement and lime can
effectively immobilize Zn>* and inhibit ion migration. The recommended cement 6%+lime 6% ratio is applied in the remediation

project of heavy metal-contaminated red clay in Guilin. The research result provide micro-mechanism support and process

parameter optimization for the treatment of heavy metal-contaminated soil.
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Table 1 Basic physical indexes of test soil
Btk | RRTHE | LE TR SRR | R
/% py/g* cm” Gy W,/% | Wp/% Ip
30. 00 1. 49 2.73 57.95 31.22 26.73
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Table 2 Physical and mechanical properties of PO42. 5 ordinary portland cement

IKUe H R A EiiES Fo HELE T E]/h PUE IR/ MPa LTI/ MPa
Wi /m? « kg™! /m* - kg™! = W B 2 3d 28 d 3d 28 d
42.5 335 1.2 " % 189 276 25.7 49.1 4.4 8.6
%3 P.042. 5 LTiEREB I KRLFER
Table 3 Chemical composition of P. 042. 5 ordinary portland cement
22 8i0, AL O, Fe,0, Ca0 MgO Na, O S0, K,0
T/ % 24.56 5.31 3.03 63.47 1. 16 0.93 0.89 0. 65
x4 AIX(CaO)H] BHARIEERSH
Table 4 Technical index parameters of lime (CaO) leaving factory
ARV | CaO HE/% TEETE B LB KR d H K[ TR L % ZULTEY)
ZHE >98 % 0.05 0. 003 0. 004 0.015 0.2
R5 ANKEWHEEEE[ZN(NO,), - 6H,O] (o #rdl) HAREH %
Table 5 Technical conditions of zinc nitrate hexahydrate [ Zn (NO;), « 6H,0] (analytically pure) %
&) [Zn(NO;), - 6H,0] KA (e | BREAR(S07) B (Fe’) HE(PH™) WAL E AR ULEY
o= =99.0 0. 005 0. 001 0. 002 0.000 3 0. 005 0.10

T pH BRI E 9 50 /L, TR 25 CTFMER,
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Table 6 Test scheme of cement and lime solidified

24 . .
7Zn~" contaminated soil

e | TR | BUKE | ze®inigek s KRB | AR

RS 5

/g m /% /% /% /%
C6-005 1.4 30 0. 05 6 —
C6-01 1.4 30 0.10 6 —
C6-05 1.4 30 0.50 6 —
C6-1 1.4 30 1.00 6 —
L6-005 1.4 30 0.05 — 6
L6-01 1.4 30 0.10 — 6
L6-05 1.4 30 0.50 — 6
L6-1 1.4 30 1. 00 — 6
C3L3-005 1.4 30 0.05 3 3
C3L3-01 1.4 30 0.10 3 3
C3L3-05 1.4 30 0.50 3 3
C3L3-1 1.4 30 1.00 3 3
C6L6-005 1.4 30 0.05 6 6
C6L6-01 1.4 30 0.10 6 6
C6L6-05 1.4 30 0.50 6 6
CoL6-1 1.4 30 1. 00 6 6
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Fig. 1  Schematic diagram of leaching device
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Fig. 2 Stress-strain and unconfined compressive strength of cement solidified contaminated soil under different Zn®* concentrations
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Fig. 4 Stress-strain and unconfined compressive strength of cement and lime solidified Zn** contaminated soil under different curing days
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