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Abstract in the saline soil supplemented with BA was studied with

the crop-planted pots, which were packed by reclaimed
greenhouse soils collected from Byolyang, Suncheon.
found in the soil. H have b The BA application level was 25, 50, 100, 200, and 400
d"‘md Lnt 162011 ' OW,eV*frt’hwater reso“rzes, ave _eeg ' kg/10a (referred as BA25, BA50, BA100, BA200, and
uce M globa Wa‘,mm%’ us, a new study 1s required in- BA400, respectively). The BA increased the fresh weights
to reducing the salt in soil. Recently, the bottom ash (BA) o .
£ a bi i found to be simil of the leaf and root, while nitrogen uptake increased by
O. a biomass p9wer plant was found to be similar to approximately 24-102% and 54-77%, respectively for the
biochar. Hence, it can be used to remove heavy metals and . 0
hroush the ad — i lead and root. The phosphorous uptake increased by 38%,
wastewater through the adsorption characteristics o ’ although only in the leaf of the lettuce. In the case of soil,
BA increased water content, pH, EC, CEC, and NH," and
the SAR of the soil decreased by 5-15%. The bottom ash
increased the contents of Ca®" and Mg, and fixed the

BACKGROUND: The salt in soil interrupts crop growth.
Therefore, water resources are used to remove any salt

The objective of this study was to evaluate the improve-
ment effects on crop growth in saline soil containing the
BA from biomass power plants.

METHODS AND RESULTS: The effect on crop growth +
amount of Na'.

CONCLUSION(S): It was confirmed the bottom ash of a
* Corresponding author: Ju-Sik Cho biomass power plant, based on wood pellets, improved

Phone: +82-61-750-5182; Fax: +82-61-750-8011; crop growth, and increased the nutrient uptake of crops in
E-mail: chojs@scnu.ac.kr
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saline soil. In addition, bottom ash, which has a wide range
of porosity and high values of pH and EC, improved prop-
erties of the saline soil. However, the BA has a large
amount of B, As, and heavy metals. Finally, it may require
a study on the safety and contamination of heavy metals
contained in the bottom ash, which would be applied in
soil for a long time.

Key words: Biomass power plant, Bottom ash, Improve-
ment, Saline soil
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Table 1. Soil chemical properties of saline soil

Table 2. Chemical properties of bottom ash

Parameters Value

pH (HO, 1:10) 9.38
EC (dS m™) 23.12
Total C (%) 63.78
Total N (%) 0.28
Total H (%) 1.975
H/C 0.039
Surface area (m/g) 28.48
Pore volume (cm®/g) 0.00614
Pore diameter (nm) 1.513

B (mg/kg) 189

Cu (mg/kg) ND'

Fe (mg/kg) 1044

Mn (mg/kg) 478

Ni (mg/kg) ND

Zn (mg/kg) 16.9

As (mg/kg) 43.8
Cd (mg/kg) ND

"ND; Not detected
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7.36 12.8 9.56 32.8 68.58 151.21 116.74 1.83 4.35 8.60 3.84 11.6
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Fig. 1. Fresh(Up) and dry(Down) weight of the lettuce under the different throughput of bottom ash in saline soils(Left,
Weight of shoot about lettuce, Right, Weight of root about lettuce). Different letter indicates significantly different at
the 5% level by Tukey’s test. Vertical bars represent standard deviations (n=3).
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Fig. 2. Nutrient uptake of leaf(Left)and root(Right) of the lettuce under the different throughput of bottom ash in saline
soils (Up, Nitrogen uptake of leaf and root, Down, Phosphorus uptake of leaf and root). Different letter indicates
significantly different at the 5% level by Tukey’s test. Vertical bars represent standard deviations (n=3).



314

Kim et al.

-
o

EE As
A | — -}

©
L

ab abc a

As& B content of Leaf (mg kg™

CN NPK BA25 BA50 BA100 BA200 BA400

Treatment

B [ As
 — -

As & B content of Root (mg kg'1)

oL —all all
CN NPK BA25 BA50 BA100 BA200 BA400

Treatment

Fig. 3. As & B content of leaf(Left) and root(Right) of the lettuce. Different letter indicates significantly different at
the 5% level by Tukey’s test. Vertical bars represent standard deviations (n=3).

X3 Mzlof IE EY £ Hal

5 T 5 A Aol whE B ke e A
STk APl 5 E4F 4 A3} Table 304 K= wkgl o]
A 3] Aol et o] 23H, pH 9 EC7F 7Fshs 2
= FRlaSit. RS A3 Ae]gse] CNel vlg) 21-
34% 5718310l EC= 26-58% 2 T7Fd= bl =4
pHi= Alnlek #3]9] pH 9.38¢] 13l pH 7.0-8.0°.% #]3]
o] pHETE 52 pH7} ZAF I E9FC] pH 7k vlo]
Qaf Ajde] whE Eok WstolM A BEH= A¥oR, B
&) FEEF pHZL Sk ol fre A3]9] 2 vlEd
A, pH B ECel whe ®3sto[26, 27], 53] Dahlawi &
[28]¢]l W= ECE XESL o] GRAIAE fIg FEo] 8l
T A%, el eakz Qle A71F 0w Frkeb oleleh A
o] ko] EC7F B0 ECHU} & Z-fofut sge] #rk
I BEGIT) 2 Aol AREEE A13]9] EC= 23.12 dS/m
o2 v 2 Ao H(Table 2), ol2E #1315 =gl A
ek A4 BE¥ ECE S7MI7Ie ZloR ddd.

T3k 23] Aol ul} B SARS #Adkil CEC: &
7¥eb= 7o) Yepd=t], B9k SAR0] 74 o4 A
3] Aol wgh Eoke] Ca', Mg*, K'o] §=2 Z7tao]
Na™*e| Z7Fde] vla] o %7] witos s, Eoke]
CEC+ Ca, Mg, Na, K9] ghgo] #3] Ao &) 27 &
7¥eol7] wiirolth. ofu] vlo] e x5 &-gsto] EQFS SAR
742 9 CEC Z71el| gt avf= wWo] Hal|gl=H]|[29, 30],
Clark 5{31]°] w2, vlo]@xk= thad E4o]7] wjie]
Gt B AA ¥5E, Rogy HeE AT, BEY
O] Casd T YU Nadl HES FH U Ca TF 571 &
3 ShEEYe] B4 545 MAATIEY 2 B8 T
LA L=

b uopel 48] EQF U $HE- A)3] Aol wt NPK
of vlsl Hol 46%7H S7Fehs Ade HJoH, o &
BA25°] R obe] A gHeke tjzTgte} shko] fAke 2
O F ZARQITE vlo] @2k W] S8R Ao 9l
NH," el tfgh 3785 #e] Hojuh[32], Zhu 5{33] wt=H

Table 3. Chemical properties of the saline soils with different level of BA

CN NPK BA25 BA50 BA100 BA200 BA400

Soil water (%) 45.88' 59.92° 55.781 57.63% 58.66" 60.38" 61.54°
pH (1:5) 7.65% 7.55° 7.72° 7.77° 7.76° 7.81° 7.82°

EC (dS/m) 9.50¢ 10.20¢ 11.97° 12.05° 13.20° 14.11°° 15.03°
SAR (mmcol./kg) 6.40° 8.94° 8.34° 7.36™ 6.73° 6.72° 6.34°
Ca (cmol./kg) 6.99" 6.88" 7.12° 6.97° 6.92° 6.82° 6.97°
Mg (cmol./kg) 2.01° 2.24% 2,514 2.67% 2.79¢ 2.98° 3.10°
K (cmol./kg) 5.69° 5.90° 6.431 6.401 6.93¢ 7.84° 8.61°
Na (cmol./kg) 2,01 2.24° 2,514 2,67 2.79" 2.88% 2.91°
CEC (cmol./kg) 18.17* 18.62° 19.724 19.51¢ 20.50° 21.81° 23.57°
NH;" (mg/kg) 41.93% 45.82¢ 40.58° 41.99% 48.35° 60.00° 67.03

NO; (mg/kg) 143.96° 181.82¢ 220.81° 191.37¢ 213.68% 202.59% 208.62™
Avail. P,Os (mg/kg) 234.85® 261.98® 263.95" 259.47%° 293.59° 276.82° 278.71°
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