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Leaching and Distribution of Cation in Multi-layered
Reclaimed Soil Column with Intermediate Macroporous Layer

Jin-Hee Ryu, Doug-Young Chungl*, Seon-Woong Hwang, Jong-Guk Kang, Sang-Bok Lee,
Weon-Young Choi, Sang-Keun Ha’, and Si-Ju Kim

National Institute of Crop Science, IChungnam National University, ’National Academy of Agricultural Science, RDA

To investigate desalinization patterns of surface reclaimed saline-sodic soil (RSSS) with subsurface layer of
macroporous medium, multi-layered soil columns were constructed. For the multi-layered soil columns,
gypsum was treated at the rate of 5 cmolc kg in surface (top) while coal bottom ash (CBA) was placed into
intermediate layer below the gypsum-treated surface soils followed by the reclaimed saline-sodic soil as
bottom layer (BL). The lengths of top soil was 30 cm long while the lengths of the CBA were 20 and 30 cm
long. The saturated hydraulic conductivities (Ksat) were 0.39x10™ and 0.31x10™* cm sec” for RSSS(30
c¢m)-CBA (20 cm)-BL(20 cm) and RSSS(30 cm)-CBA (20 cm)-RSSS(20 cm), respectively while the lowest
Kt Was 0.064x10™ cm sec™ for RSSS(30 cm)-CBA(20 ¢cm)+BL(20 cm). The time required to reach the
lowest EC in eluent, 0.3 dS m™ from 33.9 dS m™ was shorter in multi-layered soil columns with GR-CBA
than that of RS-SRS, representing that rate of desalinization was greater than 99%. Exchangeable Na
decreased by 94.8~96.2 %, while exchangeable Ca increased by 98~129 %.
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Table 1. Physico-chemical properties of the soil collected from the Saemangeum reclaimed land.

Cations
Soil pH EC' oM’ CEC’  ESP Exchangeable Soluble Total
K Ca Mg Na K Ca Mg Na K Ca Mg Na
I:5 dS m’ g kg'] cmol, kg'] % cmol, kg'l
Surface 7.7 339 1.5 7.1 451 082 13 28 35 140 1.1 74 247 222 24 102 282
Subsurface 7.8 14.7 1.5 7.2 562 0.50 09 1.7 22 1.17 1.0 42 134 1.67 19 59 156

': Electric conductivity, 2. Organic Matter, }

Exchangeable Na* (cmol. kg'')

: Cation exchange capacity,

‘. Exchangeable sodium percentage(ESP) = CEC (cmols kg'l) x 100
Table 2. Chemical properties of coal bottom ash.
pH Cations'
EC CEC
(1:5) K Ca Mg Na
dS m" cmol, kg emol, kg
9.2 2.8 0.64 0.09 0.4 0.5 1.3

"IN NH;OAc extraction
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Table 3. Particle composition of coal bottom ash.

Particle diameter (mm) Percentage of particles (%)

40 < 15.5
2.0 ~ 4.0 30.0
1.0 ~ 2.0 32.0
05~ 1.0 11.3

< 0.5 11.2

Total 100.0
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Fig. 1. Changes of saturated hydraulic conductivities
(Ksa) in top soil and subsurface soil.
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Fig. 2. Hydraulic conductivities of single- and multi-
layered soil columns.
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Fig. 3. Changes of EC of effluent collected at the bottom of the multi-layered soil column packed with top soil, coal

bottom ash and subsurface soil.
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Fig. 4. Elution pattems of cations from single and multi- layered soil columns.
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Table. 4 Soil EC through the single- and multi-layered soil columns after elution experiment.

Soil column  Soil layer Soil depth EC Soil column  Soil layer Soil depth EC
cm dS m" cm dS m"
0 ~5 0.20 40 ~ 45 0.20
5~ 10 0.22 45 ~ 50 0.20
: s 10 ~ 15 0.24 50 ~ 55 0.29
15 ~ 20 0.25 - 55 ~ 60 0.30
20 ~ 25 0.25 60 ~ 65 0.30
25 ~ 30 0.27 65 ~ 70 0.32
0 ~5 0.19 ~5 0.19
5~ 10 0.23 5~ 10 0.23
IS 10 ~ 15 0.26 TS 10 ~ 15 0.25
1 15 ~ 20 0.27 15 ~ 20 0.26
20 ~ 25 0.26 20 ~ 25 0.30
25 ~ 30 0.26 25 ~ 30 0.29
CBA 30 ~ 35 0.19 30 ~ 35 0.16
35 ~ 40 0.19 v 35 ~ 40 0.17
- 40 ~ 45 0.15
(5) ~ 1(5) gil; CBA 45 ~ 50 0.14
IS 10 ~ 15 0.25 30 ~ 35 0.26
15 ~ 20 0.26 55 ~ 60 0.14
20 ~ 25 0.28 60 ~ 65 0.29
I 25 ~ 30 0.29 s 65 ~ 70 0.32
30 ~ 35 0.17 70 ~ 75 0.30
CBA 35 ~ 40 0.20 75 ~ 80 032
40 ~ 45 0.14 0 ~5 0.23
45 ~ 50 0.20 5~ 10 0.27
0 ~5 021 s 10 ~ 15 0.28
5~10 0.25 15 ~ 20 0.28
s 10 ~ 15 0.26 - 20 ~ 25 0.29
v 15 ~ 20 0.26 25 ~ 30 031
20 ~ 25 0.27 30 ~ 35 031
25 ~ 30 0.28 - 35 ~ 40 0.30
CBA 30 ~ 35 0.20 40 ~ 45 032
35 ~ 40 0.18 45 ~ 50 0.34
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T ke es AHA Egold ojFF B9 B0l AL
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