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ABSTRACT

Principal aim of this study is to suggest the statistical equation model which can predict an amount of
ammonia emission according to the degree of compost maturity during composting livestock manure.
Composting process was classified with intial, midterm and final phase based on germination index of
compost samples. Total Kjeldahl nitrogen(TKN) and organic matter(OM) were selected as the independent
variables available to contribute to ammonia emission from composting pile. Ammonia concentration
measured in the samples taken at the intial phase was about 10ppm, sharply increased to 50ppm at the
midterm phase, and gradually decreased to about 10ppm. The contents of Total Kjeldahl nitrogen and
organic matter through whole composting period were ranged from 0.6 to 1.2% and from 30 to 40%,
respectively, were reduced slightly at the midterm phase, but generally showed no constant fluctuation
pattern. In estimating ammonia emission with application of the statistical equation model, the coefficients
of independent variables at the midterm phase when an average concentration of ammonia was highest
showed a relatively high values whereas those at the initial phase when an that of ammonia was lowest
indicated a relatively low values. However, no statistical significance was found in the coefficients of
independent variables and the equation model. Additionally, the further research, which can include the
considerable analysis data with more samples taken than this study, is needed in order to suggest the
statistically significant equation model available to predict ammonia emission during composting process.
(Key words : Statistical equation model, Compost maturity, Composting process, Ammonia)
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Fig. 1. Fluctuation pattern of ammonia emission and chemical indexes(TKN & OM) according
to composting process.

— 126 —



Kim et al. ; Emission of Ammonia Considering Compost Maturation

mination Index, G)& 7|2 7I&E% HH]
ste] Ha AE x7], 57 2 WNE EF
SF3AtE Zucconi 5-(1981)> wolx]4= glo] 50
ool EH|EA ARE-o] 7hsalH 80 o]t

= dsEnEa 519 01, Bernal 5(1998)2
o}« =7} 50 oo™ 2= (phytotoxicity)
o] gl FHugta kglom, & 9 91(1994)&
80 oY wWE =EHM|E skl 7]E9
ATAE WA= Zpol7) lom dEFR]

7S AE38717F offTh wEkA] 2l
ME A A7UES Faste] ol Wt
ofde} gl d B AFEE udste F5A
L5 Esklet, HolAlg 70 olskE s
%7], 100 °ol3tE: =& F7], 11 o|FE F&

to

R EHE ekl tH<Fig. 1> 3=x).
gH|gt 27|= EHHldn FY F 169 74
FBHA A|Z)EA o] Al7]e] Qrr]ole]
EFEE 10~15 ppm oAl F dA)
7% g5 247t 0.6~1.2%9}F 30~40%2)]
e AL EH]st 2] wE Zt Al

¢

o 0o

N

2

O
e

-

N

(r

(=Y
[{e}
[{e}
k=]
T

o)
wn
@,
=
—_
(<o)
[(e]

=)

o
T
1o
2
ol
o
IS
i
ofj

N FT
e
2 0

= gryol vl 19101 F Axet f7)=
& Hohe pH AsE dEYote] div] F
=5 7Y S71HEG ddid ez AR
2 g} wehE)

gulsl 7= EHYds 9 F 169 o]F
HH 29@16HA A R) HE G7HAEA o] A
719 gy ol= o) 50 ppmell 7HE FEE
HA, F Aie 7l 395 47 07~
1.0%9} 33~38%2 WHE YERSITE dEY
o} sel A Az A we} A Frhe)

R )

W F7lEel st e dae JE
o o]Fo|W olm|mAle] LA
o}n| - 3l(deamination) HFg-oll  ols  #-3)
(Zzhu 5, 1998) EH] H-<po] 7 &te] 7
e o] A7]e] EA nAEe] dgdor
Sk 2y By T HA Aol H]
Aol FA% T AAh AR
o] F3pag Hupe o]shalgol o3| o] &y
& slole} AlmErh

gH)g F715 29 o|FHE Ag viH

wol g0UAZA A o] Al7]ol] otmujole] e
= ANHog FAashe FAS JEhd v,
S [e]

o)
l

L=

& Are frle S dAE S WSt &
4o wolX = Aom WAHITh AW
A O H o

EHHE(CIN ratio)> F-5o] JYPLTE A
o] Kissel % Henry(1992)7} ®.313F 1] 3}A]
A

Yol W&ol A7t SdE(CN ratio) <
of 7]QgthE Avks Hulst 7] s
£ 3oz gt

g pHOl B9 EN|EE T7)RE $7)7b

o‘:}
7}
=

A

Azt o] BAE A ol o] Ao bR
Yol WEHe] & 9GS vAA e Ao

cu

lo

of

)

fd

ofk
Tor =X

TEE 2 (QF ol&ste] Ade] HAIRK
Imin - g) o= Ageqict A A A, o
Yol whAgke] 7 =okdl EuH|EE F71A]
Aot f715 FF Alg #tel 7P =%
H, theo® $7], 27] JEe|rt EH|s}
Z1Het $7]e] Alg gro]l Al vEhd ol

32
o

- 127 —



Kim et al. ; Emission of Ammonia Considering Compost Maturation

Table 1. Statistical estimation of ammonia emission according to composting phase

Statistical equation model : Z' = a + BX® + yY?

. Coefficient
Composting phase
a B ¥ p-value
Initial 0.007* 0.219 0.081 0.086
Midterm 0.035 2.246 1.485* 0.143
Final 0.004* 1.354** 0.461* 0.032
1 : Z — Ammonia emission in sample(.Z /min - g)
2 : X — Total Kjeldahl Nitrogen in sample(TKN, %)
3 : Y — Organic matter in sample(OM, %)
* 1 p<0.05, ** : p<0.01.
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