ISSN 0367-6315
Korean J. Soil Sci. Fert. Vol. 45, No. 2, 253-259 (2012)

27 |=%

HI o

1=y =
Z 5 sk

|Zet EAAE] MEHIEHS
ofitfl Ojxl= HE

g° - e
*Zdoieta AyEedsetat

Effects of Soil-Amended Bottom Ash on Decomposition Rates of Organic
Matter as Investigated by an Enforced-Aeration Respirometer

Seok-Ho Jungl, Doug-Young Chungz, and Gwang-Hyun Han'*

IDeparlmenl of Environmental & Biological Chemistry, Chungbuk National University, Cheongju 361-763, Korea

ZDepartment of Bioenviromental Chemistry, Chungnam National University, Daejeon 305-764, Korea

Disposal of high amount of coal combustion by-products, such as fly ash and bottom ash, is of a great concem
to the country, due to the huge treatment cost and land requirement. On the other hand, those coal-ash wastes
are considered to have desirable characteristics that may improve physical, chemical, and biological properties
of soils. Especially, compared with fly ash, bottom ash has a larger particle size, porous surface area, and
usable amount of micronutrients. In the present study, we examined bottom as a soil amendment for mitigating
CO; emission and enhancing carbon sequestration in soils fertilized with organic matter (hairy vetch, green
barely, and oil cake fertilizer). Through laboratory incubation, CO; released from the soil was quantitatively
and periodically monitored with an enforced-aeration and high-temperature respirometer. We observed that
amendment of bottom ash led to a marked reduction in CO, emission rate and cumulative amount of CO;
released, which was generally proportional to the amount of bottom ash applied. We also found that the
temporal patterns of CO, emission and C sequestration effects were partially dependent on the relative of
proportion labile carbon and C/N ratio of the organic matter. Our results strongly suggest that amendment of
bottom ash has potential benefits for fixing labile carbon as more stable soil organic matter, unless the bottom
ash contains toxic levels of heavy metals or other contaminants.

Key words: Carbon sequestration, Global warming, Microbial decomposition, Waste management
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WIRAER olsol2l WAk (fly ash)
4519] F 1058 A1, el i A
29| shitE Yolsto] Arol= AEHIEA) (bottom
ash, BA) 7} oF 10%-15%2 2}A|3c}, n)Aks]e} kbt
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£ B AEsl9e v, Bkl Al wA, ETA 7
A—] 0]:‘:‘ Eo S 61:%1- = Tq-O]—‘Zf]- EO]: | ‘6]:/“- E_L]——— 7]—2:]
& 5 9] uhpol, FIHoR okl e Zeng o

0)o o
ATEa =2

[e)

o=
a7l mRpE tjge] AAlSe] muskeich
(Amonette et al,, 2003; Jala and Goyal, 2004, Palumbo et
al,, 2007; Palumbo et al,, 2004,), o}2], H|AS]o]| 3£}
B FaAshEgo] Bokialel g4l Tofshs tlES
9] polyphenol oxidase 2} laccase BAS EAISIsHO 244
EoF BlA A 28-S X5kt de A 913l (Amonette
et al,, 2003), H]ALS]o]| E3tE] FEAHRE0] BEQF n|YE
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Table 1. Physical and chemical characteristics of the examined upland soil.
pH EC NH,-N NOs;-N Avail. P,Os Soil texture
(1:5) dsm' s mg kg -
Loam
8.1 0.1 10.7 22.6 394.4
Table 2. Chemical properties of the bottom ash examined.
pH EC NH,"-N NO;-N Avail. P,Os
(1:5) ds m" mg kg'
8 0.16 5.1 1.9 297.6
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Fig. 1. Schematic of the enforced-aeration and high-temperature
respirometer employed in the study. To ensure enough oxy-
gen level in the soil and to maintain soil water content
around field capacity, ambient air was circulated via a vapor
generator. Every 3 hrs, CO, emission rates were monitored
and recorded for each soil column using a datalogger.
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Table 3. T-N, T-C contents and C/N ratio of the examined organic matter.

T-N T-C C/N

%
Green barely 2.0 39.4 20.0
Hairy vetch 4.0 38.0 9.7
Oil cake fertilizer 4.1 39.0 9.5
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o]7]A, ACe= CO, “55:=2] W31 (ppm), dt= AJHS] W
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Fig. 2. Comparison of CO; emission rates in organic matter
and bottom ash amended soils. (a) Hairy vetch, (b) Badey
and, (c) Oil cake fertilizer. The shown [CO;] changes were
obtained when the CO, emission rate was maximum (around
10-hrs incubation). S: soil, BA 10: bottom ash 10%, BA 30:
bottom ash 30% HYV: hairy vetch, B: barely, C: oil cake
fertilizer. Enror bars represent standard enors (n=3).
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Fig. 3. Temporal variations of CO, emission flux in hairy

vetch and bottom ash amended soils. S: soil, BA 10: bottom

ash 10%, BA 30: bottom ash 30% HV: hairy vetch. Enor

bars represent standard errors (n=3).
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Fig. 4. Temporal variations of CO, emission flux in badey

and bottom ash amended soils. S: soil, BA 10: bottom ash

10% BA 30: bottom ash 30% B: barely. Enor bars represent

standard enors (n=3).
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Fig. 5. Temporal variations of CO, emission flux in Oil cake
and bottom ash amended soils. S: soil, BA 10: bottom ash
10%, BA 30: bottom ash 30%, C: oil cake fertilizer. Enor
bars represent standard emors (n=3).
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Fig. 6. Comparison of cumulative CO, emission flux in
organic matter and bottom ash amended soils. S: soil, BA
10: bottom ash 10% BA 30: bottom ash 30% HV: hairy
vetch, B: barely, C: oil cake fertilizer. Error bars represent
standard enors (n=3).
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