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i) 5 485 DIgI=% (regular Kjeldahl method, Bremner and Mulvaney, 1982) ; 4875 14fi DL 4875 1405 5 25 (Total
Carbon Analyzer, multi-EA4000, Analyik jena, Germany) 437 °

R B R AR

L AFEREEE AR AT S R 5

H A HEE RV B R SE 3 R i > 55 1~ 2 e 343 68 ~ 68 K 63°C - XA A BN IE=itlda
HERE SRR S (8 1) - 7E56 22 RBADRE B TR E SOCLUT » ETHMER - SUURESEE 67CHiE - MR
FERRIA NI - 25 37 RAUETTE 2 JCEE - BRI EIRSS 1~ 2 R 3 800 B 58 ~ 50 J2 65°C » HES 1~ 2 4R
FEPRE TR 2 40°C - BReS R AT HEr - 55 1~ 2 M F R ERRTRE » (EREEZSE 3 I ERESERY - 5
63 RAUETTEE 3 WEMHE - 56 2 sHEMUIREDRTT > 55 | SHADRIERETT 2 38°C » 25 3 45w 2 S8°C &l » (N > 56
78 RAEHETTSE 1 ~ 3 QHAYSE 4 KB - 55 2 (UGS R REslEs - BER - 55 | AEEEIRURTT > 25 3 im0l
£ 50°C » 55 93 REEAMEACLHER - HEACHEERT > 3 SIMERES B B 56 cm > 25 7 K& MRy 48 — 50 em > 5L
TRHERE S 5 2HAR e NI -

FHHERL AR 7 LB (18 2) nIE H - HEAL SIS 1 28 pH (E % ~ EC E7F > ififk pH (HE EFH#2S -
Koy BAEHERCLBRE h iR DR > 55 2 JCRiE (37 K ) AiKor & & TR ERRE R - 464y 50% TEEL
30% - EBREER > KT B EGR 25% o HELEZYTE T AE (OM) S & 64 76% TI# 2 68% ; 4k (Total
P) BT 285 5 BREED (C/N) FEHERE LA AIEIABE 8L - B B 12 75 © M DAEDR > BE(& 2 SR B/ EHEAD
RIRINEM TR > IR BRELELY R 18 - HEALLIBRE T ELEE TIEE 10 — 12 (25 > 2012) - ZEFE RS
ZHRRELEIE - RISt 2 A - RIBREELR T > REEBREAIIRAMELT (£ 2) -



31 Mg R R LB R = R E 2
80 r 60 r
70
—~ 55
O 60 7
H =
3 50 350 |
g ‘T
3 =
£ 40 2
£ 45 |
30
20 1 1 1 1 40 L L 1 1 )
0 20 40 60 80 100 0 20 40 60 80 100
Composting day Composting day
I B AR R B s e e (BT R B ) -
Fig. 1. The temperature and height of the piles during composting of broiler litter (A naos indicate the day of turning

compost mass).
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Fig. 2. Components changes during composting process of broiler litter.
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Fig. 3. The nitrous oxide and methane concentrations of the headspace gas during composting process of broiler litter.
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ZHANST AR 1,180 K2 980 mg/m’ » 55 2 & 3 WENHEHART (5538 — 63 K ) » 55 1 ~ 2 4IMEALEifa e - imisE 3 4
R A P gs Bz (& 1) - 28 HEORE RIAEE R (8 2) - HE A EEREE SR ERD -3 22 R 2 £4k
THEVERE ([E 3) FIAl > AZEREE BRI B RS LR EUR S i E4Y 5 330 mg/m’ ([E] 3) - 55 1 JWENHE
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matter > 25 2 AH{R AN EH M4 B LS E 05 A 0.51 ~ 0.25 K 0.47 kg » Bl B 0.64 ~ 0.30 F7 0.58 g/kg initial dry
matter > 25 2 4HMEFAEAEH o fikFHAEFTEFEE I | EEEA 0.612 kg —A(ChikE & (&KREaE)R » 2011)
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Table 1. Estimated amounts of GHG production during composting processes of broiler litter with various aeration

condition
Pile Aeration  Power consumed CH, N,O CO,eq' CH,’ N,O’
min/hr kWh e kg/pile ------------- kg/kg g/bird/life cycle
1 0.5 7.8 7.51 0.51 0.84 7.81 0.53
2 3 46.4 6.54 0.25 0.67 6.15 0.23
3 0 0 8.12 0.47 0.86 7.68 0.45

' CO,eq = (power x 0.612 kg + CH, /16 x 44 x 25 + N,O x 298) / initial dry weight; where, global warming potential 1 mole
CH, =25 mole CO,eq, 1 mole CH, = 25 mole CO,eq.
* calculated by 1.12 kg of broiler litter produced during the life cycle of one bird.

FASEHERTERELL 3~ 0.5 & 0 min/hr ( JEUE 55 1,000 L/min) 5 5% LR 22+ SUBRIIR 103 R4 SHHER — %
(BB i HEB A TERR IR > — EETEE T HB 0.15 + 0.20 7% 0.63 ke/kg initial dry weight ( #25 »
2012) ; AR REHERT 4 > — (LR R 032 ~ 043 % 042 g/kg initial dry weight S5 S HER RS > Lo
FYseHET & B 9.48 ~ 5.20 % 23.4 g/kg initial dry weight BLA2ER 8.00 ~ 9.37 }% 9.93 g/kg initial dry weight Z2FE 7R A »
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PRI H AL S EHEIE 5 0.07 ~ 0.19 K2 0.15 g/kg initial dry weight » #2455 0.64 ~ 0.30 % 0.58 g/kg initial dry
weight 1 » HHIEC R PR R Fg B HE IR AG R EELAT R 18 - BB SORIHERTIEAG ~ BRELE 12 > B Evklih &5 84
Hirs SRR < HoTHE BBV DURE RO ELLE 20 & 25 » DS ERALAE 2 — 6 REBHE—ZC
SERFLERIRIH AR 85.90% [ 80.33% » FHHAE 252 (Ogunwande ef al., 2008) 545 LL T oK (cornstalk)
FEEEELEZE 15 ~ 18 F2 21 > LA 60 L HEFEAEE (composting vessel) #E77/ N AR HENNERES - 45 R EARELLEE
RS EE N R - B bR PERG B #3 (Jiang er al, 2011) -
R BRHERC LR E KR EAR IR

AEAERHEACHARIES |~ 2 K 3 QSRR R By 15.7 ~ 18.9 % 15.3% » BAEIBIRITHIEy 34.1 ~ 29.5 F,
18.6% » KA HETHELE 2R IR 24.5 ~ 29.1 B 24.2% (32 2) « MLAMEINACAE S B EFE - {8 1.12 — 1.34% DIESE,
RIBEIEEE > 0.62 — 1.27% DISLin S AEPEE RAT » DIEHESIREE » (£ 1.59 — 2.04% DI RIREHER
ERAT -

R2. HIAHEHEEERHE TR SRR R FOR = SRAE R A

Table 2. Carbon and nitrogen loss rate and GHG emission factors during the composting process of brolier litter

Pile DM ™~ TOC NH,-N N,O-N CH,-C
loss % EF %'
1 15.7 34.1 24.5 1.34 1.27 1.96
2 18.9 29.5 29.1 1.18 0.62 1.59
3 15.3 18.6 24.2 1.12 1.23 2.04

" Emission factor (EF): nitrogen or carbon contents of accumulated the emission gas + initial nitrogen or carbon of the
composting material.
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The purpose of this study was to evaluate the green house gas emission factors (EF) and the effect of aeration condition
on the EFs of the composting process of broiler litter and propose strategies for reducing GHG emission. The broiler litter
was piled in the composting plants with 3, 0.5 and 0 min/hr of aeration, respectively. The composting temperature was
recorded daily. The GHG from the compost was measured triple a week. The composition of compost was analyzed once
weekly. Total amounts of the green house gases emitted during the composting processes were calculated by the GHG
concentration of headspace gas of compost plants. The results showed the EFs of nitrous oxide were 0.62, 1.27 and 1.23%
N,O-N/initial N and 1.59, 1.96 and 2.04% CH,-C/initial C, respectively. The more aeration time it was given, the less amount
of methane emitted. Taking the power consumed into account, the total carbon dioxide equivalent of were 0.32, 0.43 and 0.42
kg/kg initial dry matter for the aeration condition of 3, 0.5 and 0 min/hr, respectively. The results of this study showed 3 min/

hr of aeration could reduce 24% of the GHG from the broiler litter composting process.

Key words: Broilers litter, Compost, Greenhouse gas.
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