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ABSTRACT

The study was conducted to investigate the emission of greenhouse gases such as CHi N2O,
during the composting process of pig slurry using microbial product. Most reliable sampling of
greenhouse gas in the process of composting of livestock manure was accomplished 5 minute
after one liter of air injection by securing stable temperature condition. Temperature of compost
was the highest in 2~3 days after injection of air and then slowly decreased. At the second
phase, temperature of compost started to increase 15 days after treatment at the BMW
treatment but constant temperature ranging from 40 to 50C was maintained at the treatment of
EM. The amount of methane emissions for 30 days of composting process reduced to 8.6kg/10a
at M1 treatment compared to the 47.7kg/10a of the control, resulting in the 92% reduction. But
there was no difference at the treatment of BMW and EM compared to the control. Other
treatments showed 23 to 316% increase of greenhouse gas emission. The amount of nitrous
oxide emissions for 30 days of composting process was 0.64kg/10a, 73% reduction at the
treatment of the microorganism selected by GARES compared to that of the untreated compost.
The amount of greenhouse gas emissions during composting for 30 days at the combination
treatment of M1 with blocking of sunlight was reduced by 68%(410kg/10a), compared to the
1,289kg/10a of the untreated compost when it was converted into the global warming Potential

(GWP).

Key words : Microbial product, Compost, Pig slurry, greenhouse gas

406 + 20099% A FATEIA



SRR g7)Fel EAISFRA A FelA BAREE AQ)ds FrEeEM AgE AR 4o
7l 7pEA WEYGAMAE Q1T i oR WAk oitsltka, Hgl oMbk FaEs)

2T 65 SAVRAE ARt ofeldt AR AlAeE SHEEAIE EHTFJ”W AA
19881 WMO(AIAI7]73717+) 2 UNEP(UNEHEA18)) 25 IPCC(AF3E AN E L8l o) %
20050 WESAAeAE 2008IRE 20129714 ZFEe] AAA ojdd wab 1990 oM
—8~+10%(B3t 5.25%)2] &7k AEERES ANt o]5 A AL oF3} T (FENTH,
2009).

S2lugte] 2006 FHF-E A7k wIERE 15107 COE0R 7} & wiEHe 25%S A
3 FHTE T FAA FAREoPE 47 59.9%4F 40.1%, o% Bz = o hdE,
A2l ZV2F 44.5%, 15.4%, 23.2%, 16.9%, =27t~ FFHEZE vgko] A9 75.5%, ofxtetd
7} 24.4%% H7FE AT CEENSA, 2009). 53] A71=9] 7}4}@4@1# 2007 7] A= (12595t
) U] 22.7%% =2 NS ARslal Jom (A7 EEA71EY, 2007), A7|Ee FAEOR oA
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o} 247k HEH(CHy), okt AN0) 9] $E2A RS ek 71 AlsAFHE 24 10~124] Aol
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o] A8 WrHE v wadAe] 7kaE AFshs WAeRE siglh WE(CH)H ofrksha A
(N20)9] =542 Gas Chromatography(Varian 450—GC, U.S.A)E 43131, En] 24717 5
nAEA #sk B EC, T-N ZARE 93 AlEAlF e 7Y A0 daidaid gy SAF9dA A
Fste] A el ARSI

A71AEES) pHE AlE 10go] 57 50mE 7kete] 1AIRE WA 3 SAs3on, {7158 A=
5g< 550 CH7IZoA 2413t 3l8HAA 71%33% T IER ARG, Ze, Za, rkadlaS

= g -EoHo}Cﬁ HU“A]?]E E33E27](GBC Cintra 40, Australia)® WA=} a1
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Sweden)& o]&ste] TABITE FEk S4S 9l FEA WopA e EH] 10go] SHT 30nE
Y1 3087t Jgelnsiel FEA Fgat 5088 S AXE 7 Aol Wil WelRg AT

T 1. AFARY sy
. OM T-N OM/N P,0s K0 TH Hl=
&l
AEAE (%) (%) (%) (%) B (g™
A EE 25.0 1.03 24 1.00 0.92 70.2 0.90
5 Ly 87.5 0.08 1,093 0.34 0.16 12.0 0.18
%2, A A s U (519 © cfu/ml)
T 7 BMW A HEM TAERM ZA7IM 1 ZA7IM 2
nl A & 3.0X102 1.6X103 6.2X104 1.3%X105 6.1x102
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(1993) A9 gn|gl= w2 A2 (50~55TC)olA dojdrtar &}31 3, Falcon 6-(1987) EH]
T 70C oAb A= AL oJokRol oy $& wAEel ZA(thermal kill of
microorganisms) = EH|3p7} oA|ETiaL St Eok BH] v s 2417k A 48A]7F Abolol| Azt
w3 oAl WA g7l 139 & Hiu wEdS wlsle] 60Cola L%t 2altok A
FAelm(e] §, 2000), §718 walo] /Mg GEAHA LEHSIE 45~65C(FETA, 2002)eh= A
S AR T 2 AN SAEME] F abd Aok A7IM29] F Abd 9 F Ak AP

|27t d Fs713b w9k 60 CHito s vo} 55 o]5 WAEY o] &5 Sl FH|Y Fade
g 9 4 gl ekl Oist HEVF 283 o= A7,
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—— SR E+EIE m BRI A AEEMERIER e e M1 +RFEF
—eFIIMErRITE S H SRR FIIMICRAIE — 22| M2 RRIE
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a8 913 218 a/23 a/28 1043 1048
P

a9 2. HH] Fm2ime] B4 st

EEEH vAE A w2 Bulgl 3 Fof g 2 opilslda WARS AR A ¥
3% 2t} gk BAe BE AETelA AP 1950l 7P ok AedEs A7IMLI+3 A
7F 71 AT opibshAA A ARt B BRI TP 500 A 1495 BAFge] H
alof] =L Al 7~9Y ool whARke] gk Agellon, Al T EAUM+F A A
gl gulsl 3 T 27EAE] 7P AS o= e

s HAE AE)$ 3097 2V B wiERe AT HEAF(GWP) 2 $e 7&4&
F 33 2} vek vEEH(keg/10a/30days)S F-A 47.7kg/10a0] BlE] A7IM1+3 2k 2ge 8
kg/10aoZ 82% A3l BMW+33F 2jck A|FEM+3F 2= xSl oy 7 A& 23~316%
woktt, w3k opAkabA A wlEH(ke/10a/30days)S -2l 0.64kg/10a0] Hls] EAEM+F A
75%, 747IM2+% -2t 49%, 747IM2+33 et 42%, EM+3 ZF¢t 14% Zﬂf}igw BMW+33 Z}eh2
AT 7[ER = 3~21% B2 Ao YeRgt) o] =REH] Az 3047k gk} ofits)
Az vlEE 2AARES L7k F ulESHCHAN0) 08 ks Ax) T?«]F/] 1,289kg/10a thH]
7A7IM1+% A7) 410kg/10a0.2 68% A= 71ek s 2 Bt
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3,500

3,000

2,500

CH, Cwaf meihe

1500 LY.

A,
Looo LN 4 S
! / )
500 2 | f
. . \
3
1} - “ ’

<CH, wi& ¥sk> <N0 &% s>
% 3. CHy 2 N0 viE3 W3}
F 3. AF2HAF(GWP) = ke 2207k FulEd

CH, (Weh) N,O (ePits}d4) CH4+Nz0
Ay W& GWP(A) W& GWP(B) GWP(A+B)

(kg/10a/ (kg/10a/ (ke/10a/ (ke/10a/ (kg/10a/
30days)  30days COz) 30days) 30days CO,) 30days COs)
1) %24 + 2gt 47.7(100) 1,098 0.64(100) 191 1,289(100)
2) BMW + ajgt 49.4(103) 1,136 0.62( 96) 183 1,319(102)
3) EM + =gt 48.7(102) 1,120 0.56( 86) 164 1,284(100)
4) MR 68.5(143) 1,575 0.16( 25) 49 1,624(126)
5) 747|M1+2pct 8.6( 18) 197 0.72(112) 213 410( 32)
6) 737IM2+x}et 198.8(416) 4,572 0.37( 58) 109 4,681(363)
7) FAR ARt 58.6(123) 1,347 0.67(103) 197 1,544(120)
8) 77IM1+5-Aj<t 58.9(123) 1,354 0.78(121) 231 1,585(123)
9) Z7IM2+5-Apet 123.0(258) 2,829 0.33( 51) 97 2,926(227)

wxEH vdE A wE Ehjg 3P T nAdE Uk Wile AR ks ¥ 49 2
2714 HEle]ol B g Adxzde] FAgeh HlaA vidE AeS 794 103cfu/g =R A

V. 3 sdd+« 411



7H 2] 99, 1498l 107cfu/g BER 2AY 7haslelon, 21930 106cf/gdEe BE

Aol o), 304Sole F Adzle] il nE A2oAgk 71ek A2l 103cfu/g
of H3j 105cfw/gdEs Hert 27keh Ao® yepsth g a2 gl glojd T34 9Es
e a2 AA Al vidE g o %JEE F Adzqe] FAEe} vl s Ae$
79 105cf/gd =R At Aol IRl 14UF e 102cfw/gdEE 27U tha FHAE5 o,
21950l F Agkzge] 47IML A2)7F 107cfu/g, 30¥Foll= 105cfu/gd ez A2 2 7]el A
glo] vl Wert v S7HeE A oR JERit

& 4. Bt 3y T e st (9] + cfu/g)

Aerobic bacteria Bacillus

A&

7DAT 14DAT 21DAT 30DAT  7DAT 14DAT 21DAT 30DAT

D B4 + Ak 2.2x103 2.1x107 1.4X106 6.2x103  2.4x105 1.3x102 2.5x104 1.4x104
2) BMW + gt 1.4x103 6.6X106 6.4X106 3.0<103 3.6x105 0.7x<101 1.4x104 4.1x104
3) EM + ¢t 1.3x103 6.0x107 9.3x106 7.2x103 3.3x105 2.1x102 1.5x105 6.8x104
4) TAMMAHARE 7.7x103 1.2X107 5.8X106 1.1x105  2.4x105 2.2x102 3.3x104 0.6x103
5) 737IM1 -+ 8.3X103 8.4x105 8.7x106 5.0x103 3.5x105 5.5x102 1.5x107 4.1x105
6) Z7IM2+2pet 7.8x103 0.9x104 2.7x106 4.3x103 4.6x105 2.4x102 1.6x104 1.8x104
7) FAg+FAE 293103 3.1x105 1.5x106 1.7x103  2.5x105 1.0X101 6.5x104 1.0x104
8) ZA7IMI+FApt  7.2x102 1.4x105 9.6x106 2.2x102 3.0x105 0.6x101 0.6x104 3.5x104

9) A7IM2+5FAE  8.8x103 1.0X107 3.1x106 1.8X103 2.7X105 2.6X102 1.4x104 1.7X104

% DAT @ Ael§ I

B3} 14 F BC, T-N Wshs T 59 2 vARA oF N85 =y s Wk A
A2 25 Ho] BCoh T-NgH 5 thgieleh. A% sulo] SR 30uelow 84 olgsie] 4
Zolow ¥ Wolge ZAH AIE 6), VAE A2 BF 94% ooz Wolgo] Hh

1) HsielAish o] /ML AT AL BHAE 3020708 £k WEE 7o
5 A5(GWP)Z 4] TA2)(1,280ke/10)0] 118 68% AL o= HAE “FIMI"] £
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o] Alzabgel M @Ak Hge dA3] AaARE ouiditt skor ot -8 vdEY] ¥
A olg SHiske fleliMs 71 Bnlgh sgel el TAlA]l ey Az 17}141 T ok
g 2 Aol HESA FRd EpAzA] BAsks oA ket AR XS]] Ayt 2
L3 Aoz Y=gl

m&

e

=5

5. #H|st #4 F EC, T-N W3}
EC (dS/m) T-N (%)

ODAT 7DAT 14DAT 21DAT 30DAT ODAT 7DAT 14DAT 21DAT 30DAT
1) 542 + A9 262 285 282 259 251  0.82 0.84 080 072 057
2) BMW + xjet 252 301 289 252 248 076 0.88 090 0.69 059
3) EM + At 261 282 291 235 236 080 082 083 071 064
4) EAEV+P 26.2 293 267 246 247 071 071 079 073 0.60
5) 737IM1+2pet 259 284 266 248 253 071 083 084 080 0.60
6) 77IM2+2pct 263 298 27.7 240 261 076 097 079 076 0.66
7) A +TAR 254 267 290 255 259 077 080 082 080 0.61
8) ZA7IMI+%Ae 271 276 279 265 265 076 074 078 076 0.59
9) A7IM2+5A 267 279 276 250 269 077 079 076 075 0.61

A&

% DAT : A% o4

X 6. u]AEA Tl o3t A|&T EnH| 3}sky W3}
pH EC  P0O; KO (a0 F2 O0M TN

e @5 @S B @ B B @B (@
A3 B 8.4 26.2 062 077 060 678 286  0.82
1) A48 + A 9.3 25.1 177 096  1.08 603 272 057
2) BMW + gt 9.2 248 085 088 08 631 269 059
3) EM + gt 9.2 236 091 085 092 699 253 064
4) T2+ 9.3 247 089 089 082 631 270  0.60
5) 77IM1+2pet 9.3 25.3 119 096 122 682 271  0.60
6) 737IM2+xket 9.3 26.1 089  0.99 087 678 274  0.66
7) A +TAR 9.3 25.9 114 085 100 687 264 061
8) 737IM1+F-Aek 9.3 265 087 085 078 633 266 059
9) Z7IM2+5Abe 9.3 26.9 1.17 140  1.09 685 266 061
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$ 7. FA ol 24}
o wolg (9%

A Av e TB‘I&E’%—() I
1) A48 + 2+ 98.3 96.7 97.5
2) BMW + gt 96.7 95.0 95.8
3) EM  + A 93.3 95.0 94.2
4) A + 2 93.3 96.7 95.0
5) 7M1 + et 93.3 96.7 95.0
6) A7IM2 + Ak 93.3 95.0 94.2
7) FAE + FAkd 98.3 100 99.2
8) Z7IMI + At 96.7 95.0 95.8
9) A7IM2 + At 96.7 96.7 96.7

J Emlel S5 308} 84 oAsjsled Az o - ookg 24}
SR EokE : 99.5%

4. & Q

ool ER EHAR o)A uAsks 2A7bael wEk) opE AT} AaE S g S8
m R At v AEA] Agle] osh SA7kA MARke PHal Sasgon] O Avs the
2,

7h EAHE0L) o) & ZFEEEN] AlXA] 3759 2EHEPE 7P AL 20 71 1L, A
A AN EANFH AR 58S AFH7E 7P A o).

o HH] BelEe 371FUS 2~3Y0 Harel| mEsigion AHeHEs BMWZL 1595 244 4

< oflaL, Al PAE(EM)S A2F 279714 40~50CE A8 o 7[EbA 2l Fs27]

wWde F k] sptehs Aol

| ehil &% (ke/10a/30days) EHA|Z 3097F F-42](47.7kg/10a) thH] ZB7IM1+3 At A

= 8.6kg/10a0% 82% A%, BMW+3 Apgh EM+3 xpekaies= ﬂ%z}%i‘iifl 7IeA gl =

23~316% okt

gk oRbshA A wiEE(kg/10a/30days)> E[HIAIZ 3097 F412](0.64kg/10a) THH] Eﬁ%Mw‘
2Pt 75%, 73‘7]1\/12@4L ARt 49%, 747IM2+33 2k 42%, EM+3 A 14% HS
BMW+% 2t izl 71ef g s 3~21% 2tk

ol FHjAE 307k A7k wjERS AT2dEl A(GWP)E ke Al FAE](1,289ke
/102) thH] Z7IM1+3 2pek A2)7}F 410kg/10a22 68% A7l or} 71eke)s 20 Bkt

vl HAEA Pl oJgk AES EulstebdS Aeat B ECOF T-N3H & ik glgich
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