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Characteristics of Artificial Soils Produced from Sludge
(Chun-Gyeong Yoon, Sun-Joo Kim, Tae-Young Kwun, Nam-Chool Lee)

Abstract : Physical and chemical properties of artificial soil produced by firing process were analyzed and
compared with normal dry field soil and soil quality standards, Material used for production was water and
wastewater treatment sludge, chabizite, and lime. The mixed material was thermally treated in the firing kiln at
about 300C and 1,000°C, respectively, as per designed process. General properties of the artificial soil were
classified as sand by unified soil classification method and similar to the dry-field soil, and even soil conditioning
effect were expected when it is mixed properly with normal soil. The artificial soil is high in pH and permeability
compared to the dry-field soil. Heavy metal concentrations of the artificial soil met the soil quality standards for
the farmland. Overall, the artificial soil was thought to be an appropriate soil which can be returned safely to the
nature without significant adverse effect. The cost for the artificial soil production process needs to be lowered for
practical application as a sludge treatment, therefore, commercializing of the artificial soil is under review.

Key Words : Artificial soil, firing technology, physical and chemical properties, soil conditioner, pH, permeability,
heavy metal concentration, soil quality standards.
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Table-1. Characteristic of the materials used

Constituent Waler treatment Wastewater treaiment Chabazite
sludge sludge

pH 8.60 751 6.70
EC (mS/em) 1.23 M 0.048
Specific Gravity 2.02 1.98 3.15
OM (%) 32.91 14.21 1.01
CEC (meg/100g) - - 20.30
TN (ppm) 4,200.00 33,320.00 N/D
TP (ppm) 360.16 666.68 528.99
Cd (mg/kg) 0.57 296 117
Cu (mg/g) 3478 326.12 30.92
As (mgkg) 35.62 8.00 9.92
Hg (mg/kg) N/D 1.19 0.87
Pb (mg/kg) 29.69 117.70 18.96
Cr(mg/kg) 56.55 165.73 30.04
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Table-2. Properties and composition of artificial soiis produced

Constituent W -W -WW-WW- Dry Stan
Low High" Low High' field® dard

pH 1278 1158 1276 1292 759

EC (mS/cm) 816 085 826 1096 27.00

Specific Gravity 238 210 211 204 265

Permeability(cm/s) 4.72x 8.04x 9.63x1 1.43x 1.2x
100 100 O® 10" 10°

Soil Classificaon SW SW SP SP ML
(USCS)

OM (%) 316 054 1249 071 251
CEC (meg/100g) 1340 370 1630 520 1440

TN (ppm) 210000 ND 950000 ND 13000

TP (ppm) 217.34 29407 24560 28864 20800

Cd (ppm) 059 075 148 058 4
Cu (ppm) 2700 4129 14543 7623 125
As (ppm) 1291 1126 416 964 15
Hg (ppm) ND ND 030 ND 10
Pb (ppm) 1438 1764 4422 1431 300
Cr+6 (ppm) 616 105 026 1.06 10

a: artificial soil by low temperature firing process with water treatment
sludge

b: artificial soil by high temperature firing process with water
treatment sludge

c: artificial soil by low temperature firing process with wastewater
treatment sludge

d: artificial soil by high temperature firing process with wastewater
treatment sludge

e: dry-field soit from experimental pot at Kon-Kuk University

e: soil quality standards
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Fig.-1. Grain size distribution curves for the artificial soils
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