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ABSTRACT

Currently, the pursuit of industrialization for rapid economic growth has led to serious environmental damage and related
problems because of comtamination with chemicals. Over time, this contaminaion is getting worse and worse. Most
developing countries have tried to pursue their economic development and growth, however without preparation for the
control and disposal of hazardous wastes. Permitting hazardous waste to be abandoned and disposed in appropriately
causes soil pollution, groundwater contamination, and surface water contamination, which are all extremely serious. In
particular, when hazardous wastes which include toxic chemicals are distributed around the living environment even in
small amounts, concentration can occur in the food chain through ecological systems, which can therefore affect human.
Chromium(VI) has contaminated soil in China. We experimented to test the immobilization, chemical reduction, and soil
washing methods in order to make our experiment efficient in the purification of soil contaminated with Chromium(V1),
and to prove the theoretical models by experiments testing the field applications. The field experiment showed that result
of experiment satisfied with the standards of China. The result of multi-stage continuous remediation reduce the
Chromium(VI) concentration to 11.95 mg/kg and 14.83 mg/kg that were equivalent to 98% and 97% removal rates. This
result implied we could apply multi-stage process of Chromium(V1) contaminated soil to meet the regulatory limit of

Chromium(VI).
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Table 1. Standard of nation environment(Cr in Soil) [unit:mg/kg)

Ttem Total Cr cr® Reference
S. Korea - 10/30 Measure
America - 400
China 400 30 Waste
Japan - 0.05
England 600-1000 ~
German 50-800 -
Netherlands 380 -
Denmark 100 -
switzerland 75 -
Finland 800 -
Canada 250-800 8
EU 80-200 -

#Nation Environmental Protection Act(Korea Ministry of Envi-
ronment, 2000)
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Table 2. Operating condition of field test

Item Condition

System ‘Washing(2)-Reduction-Immobilization

1: Washing by H,O
2: Washing by HCl

Stage 3: Reduction by FeSQ,
' 4; Immobilization by CMT
Ratio (Soil : Solution) 1:3
Time 30 min/stage (2 hr/total)
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Fig. 1. Schematic diagram of Field-scale Remediation System (5 ton/hr).
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Table 3. Physicochemical Characteristics of Soil [unit : mg/kg]

Item Korea Soil China Seil =
&=
pH 6.8 10.85 >
Water Content % 20.05 23.07 %
Organic content % 12.28 8.68 E
Soil Texture Sand Sand ;
Crs* 2,000 400-5,000 E
Total Cr - 700-6,500 i
Cr%*/ Total Cr - 50-60% g
E

(H01& AM831= Ao #a218 Aes wddn. B9 027 04 96 08 1 2 3 4 5 &

Al 88 AP EALHE FAEEA0E Al
T, ZE T FH@EFE)E deelol Ak R
QEgE ARTH A8 A 5 F s A5
P lag SUAEIT IR WPl F & 5 9)

KH: PO, concentration (%)

Fig. 2. Immobilization of Ct* comtaminated soil.
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Table 4. Result of removal efficiency in remediation technology

Remediation Removal Ratio
Technology Efficiency (%)  (Soil:Solution)
Immobilization
(KH,PO, 5.0%) 9940
Washing
(HCI 1.0%) 9882
Reduction
(FeSO, 1.0%) 96.88
. 1:3
Washing 96.86
(H,O 100%) ’
Washing
(EDTA 1.0%) 94.67
Washing 85.24

(Citric acid 1.0%)
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Fig. 5. Immobilization of Cr® contaminated soil(KH,PO,, CMT).
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Table 5. Remediation of waste solution [unit: mg/kg]

Initial Conc. Mol ratio Final Efficiency

(C* (C1%" : FeSO,) Conc. (%)
1:1 625.0 43.8

1:2 120.5 90.0

1,208 1:25 18.6 98.5
1:3 0.7 99.9

1:1 420.0 50.6

1:2 178.5 79.0

850 1:25 114 98.7
1:3 1.2 99.9

l: 150.0 57.1

1:2 29.0 91.7

350 1:25 82 97.7
1:3 42 98.8

1:1 90.0 25.0

1:2 25.0 792

120 1:25 15.2 87.3
1:3 32 97.3
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Table 6. Result of field test [unit :mg/kg]
Stage Method of Korea Method of China
Initial 480.34 489.13

1 250.40 25529

2 50.38 62.76

3 20.92 30.71

4 11.95 14.83
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