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Abstract

BACKGROUND: Most of the bottom ash(BA) from
wood pellet-based thermal power plants that is not re-
cycled is placed into landfill. BA has a function and struc-
ture similar to biochar. Hence, BA is classified as waste,
but, it is predicted that BA can be used agricultural
utilization.

METHODS AND RESULTS: To investigate the effect of
BA application on lettuce, growth characteristics and Pb
contents were examined with BA application levels(0, 1,
2, 3 and 4 g/L), respectively, in hydroponic cultivation
with Pb solution. Irrespective with BA application levels,
the length, leaf number and fresh weight of lettuce in BA
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treatments were increased by 84.3~120, 36.2~39.0, and
215~322%, respectively, compared to the BA-0 treat-
ment. The groups with BA treatments, Pb in the nutrient
solution was adsorbed to the BA due to the surface area
and functional groups of the BA, and the lettuce growth
was maintained more smoothly than in the BA-0 treat-
ment. BA application is considered to have created a fa-
vorable environment for lettuce growth in hydroponic
cultivation with Pb solution.

CONCLUSION(S): Although direct comparing the re-
moval effect of heavy metal between BA and biochar is
not present, the BA application in contaminated area sug-
gested a significant meaning on the recycling waste, and
increasing potential crop productivity by immobilizing
heavy metal.

Key words: Agricultural utilization, Biochar, Bottom ash,
Heavy metal, Hydroponic cultivation
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Table 1. Properties of bottom ash
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Table 2. Prescription of standard culture solution by
Horticultural Experiment Station in Japan

Components Concentration

1.0x 0.5%
-- (mg/L)--

KNO; 810 405
Ca(NOs3), + 4HO 950 475
MgSO, - 7H,O 500 250
NHH,PO, 155 77.5
Fe-EDTA 20 20
HsBOs 3 3
MnSO, - HO 2 2
ZnSO, - 7H,O 0.22 0.22
CuSO, - 5H,O 0.05 0.05
Na,MoOy - 2H,O 0.02 0.02
EC (dS m™) 22 1.7
pH 6.2 6.8

Elemental composition

Molar ratio

Surface area pH
) C H (@) N H/C o/C (O+N)/C
(m*/g) (1:10)
76.5 9.26 65.8 1.19 21.2 0.32 0.22 0.24 0.25
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Fig. 1. Experimental preparation in greenhouse.
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Fig. 2. Dry weight(A), Pb content(B) and uptake(C) in lettuce by bottom ash applications.

'Different letters indicate significant differences among treatments at 5% probability level.
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Fig. 3. Surface analysis in bottom ash after harvesting lettuce.
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Table 3. Growth characteristics of lettuce by bottom ash in hydroponic cultivation with Pb solution

Length Leaf number Fresh weight
Treatments

(cm/plant) (no./plant) (g/plant)
BA-0 11.241.5a! 6.56+1.8a 1.63+0.4a
BA-1 20.6+2.7b 9.13+1.9b 5.14+0.9b
BA-2 22.742.5¢ 8.94+1.4b 5.81+1.4b
BA-3 24.6+1.7d 9.13+1.4b 6.89+1.7b
BA-4 23.542.4cd 9.06+1.6b 6.31+1.5b

"Means by the same within a column are not significantly different at 0.05 probability level according to Duncan’s

Multiple Range Test
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Fig. 4. Growth characteristics of lettuce.
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Fig. 5. Nutrients contents in lettuce by bottom ash
applications.
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