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A Study of Influence Factors for Immobilizing Heavy Metals
in Contaminated Soil

Anna Hwang * Seungmin Na * Jeehyeong Khim*
Department of Civil, Environmental and Architectural Engineering, Korea University

ABSTRACT

Soil contamination by heavy metals was environmental concern due to its effect on human. In this study, monopotassium
phosphate (KH,PO,) used as phosphate source to remediate the contaminated soil with heavy metals and factors such as
reaction time, initial concentration and pH of phosphate solution, species of heavy metal (lead, cadmium, zinc) and particle size
were controlled. Heavy metals were removed in the order Pb>Zn > Cd and the maximum effectiveness was achieved for Pb.
The removal efficiency of lead was from 95% to 100% and occurred rapidly occurred during 10 minutes. Mechanism of lead
immobilization is dissolution of phosphate and the forming of a new mineral with phosphate having extremely low solubility.
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* Dissolution process

Cay(PO,4)s(OH), (Solid)+ 14H*(aq) & 10Ca**(aq) + 6H,
PO, (aq) + 2H,0

* Precipitation process

10Pb>*(aq) + 6H,PO, (aq) + 2H,0 Pb,o(PO,)s(OH),
(Solid) + 14H"(aq)
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Table 1. Physico-chemical characteristic of contaminated soil

Moisture content (%) Organic matter content (%) pH

10.2 27.8 5.6

Concentration (mg/kg)

Time (min)

Fig. 1. Leaching concentration of lead after TCLP test with
various [Ppose]-

27y 92.15 mg/kg, 75 mgkg 2 ol ﬂz‘s}o:] TCLP
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Concentration (mg/kg)

Fig. 2. Leaching concentration of lead after TCLP test with
various reaction time.
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Fig. 3. Leaching concentration of zinc after TCLP test with

various [Ppose]-
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Fig. 4. Leaching concentration of cadmium after TCLP test with
various [Ppose].
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Table 2. The result of TCLP test
Pb 7Zn cd
Contaminated 3,000 10,000 150
Concentration soil
(mg/ke) After
TCLP testing 1930 655.6 142
[Ppose] =3 (30 min.) 85.74 4712 1.42
A
Immobilization (%) 05 0 00

(after 30min.)

Table 3. The leaching concentration of lead after immobilization
process with various pH

Initial 3 5 8

pH

_ After 6266 6668 719

immobilization
Leaching conc. of lead

0.030 0.032 0.039

(mg/kg)
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Fig. 5. Leaching concentration of lead after TCLP test with
various particle size ([Pposg] = 3).

3.6. EQRAH
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2 A JUeRtoH, BV s A vEE &
SHOEN YAV} F45 1ol Bols ¢
4 Stk

Table 4. The results of lead concentration with various particle diameters

Particle diameters #3.5-10 #10-40 #40-100 #100-200 Under #200
Conc. Total content 3300 3155 2549 2575 2743
mg/kg er leaching ,302. . . . .
(mg/kg) After leachi 1,302.08 884.22 940.48 716.04 553.58
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