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C Matter Change of Composting with Different C/N

QIN Li', SHEN Yu-jun?, LI Guo—xue?, HU Ju?

(1.Agro—Environmental Protection Institute, the Ministry of Agriculture, Tianjin 300191, China; 2.College of Resources and Environment
Science,China Agriculture University, Beijing 100193, China)

Abstract: Aiming at the problem that a small amount of CH, and other greenhouse gas emission in the composting process caused environ—
mental pollution and other issues, the laws of the gas release, the impact factor and its effect on physical and chemical properties of compost
in the composting process with different carbon and nitrogen ratio and ventilation conditions were studied. The resulis showed that: organic
matter degradation rate of the disposals with C/N ratio of 25 and 30 was higher than that with low—carbon and nitrogen; the total nitrogen con—
tent concentrated with organic matter degradation, and continuously improved with the composting process, by the end of composting, the total
nitrogen of the disposals with C/N ratio of 15, 20, 25 and 30 respectively were 23.5, 24, 27.8 g-kg™ and 28.4 g-kg;in the composting pro—
cess, cumulative CH, emissions of the disposals with C/N ratio of 15,20,25 and 30 respectively were 0.67, 0.95, 2.25 g-kg™ and 1.80 g-kg,
the loss proportion of the initial carbon material were 0.39%, 0.5%, 1.24% and 0.92%. CH, gas emission mainly occured in pre—heat high—
temperature and the longer the period was, the more greenhouse gas emissions. Ventilation amount should be increased properly in high—tem—
perature period, which plays a part both in temperature control and in greenhouse gas reduce.
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Table 1 Initial conditions of the material composting of different C/N

JFRIER EHRER  ERE/% C/N K%
i 3343 1.00 33.43 79.57
FEFF 44.57 0.63 71.00 16.7
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Figure 1 Sketch map of static pile composting reactor with

mandatory ventilation
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Figure 2 Changes of total organic carbon of different C/N

treatments during composting
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Figure 3 Changes of total nitrogen concentration during composting
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Figure 4 Changes of C/N ratio during composting
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Table 2 Cumulative CO, and CH, emission of different C/N treatments after 28 days composting

QL3S COy/g-kg'-d*,DM COy/g-kg*,DM CH/g-kg-d,DM CHy/g-kg*,DM A1t CO, Y& /g-kg!, DM*
CN15 0.98 27.35 0.02 0.67 415
CN20 1.59 44.50 0.03 0.95 64.5
CN25 3.10 86.84 0.08 225 134.1
CN30 2.51 70.18 0.06 1.80 108.0

¥ *CH, BIRZEBN% COx BY 21 15
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Table 3 Carbon mass loss after 28 days composting
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CN15 2.58 1.50 -1.08 4178
CN20 241 1.23 -118 4891
CN25 248 0.94 -1.54 61.95
CN30 247 0.82 -1.65 66.81
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Table 4 Different carbon mass loss after 28 days composting(% )

s B RS/ CO-C CH,-C
VIERRR  wamk Bk WA Bk
CN15 41.8 1.9 16.5 0.39 0.36
CN20 48.9 3.0 22.8 0.50 0.44
CN25 61.9 59 35.0 1.24 0.83
CN30 66.8 4.8 26.2 0.9 0.6
3 e

HE 2 AT, ZEWIaR 3 d A HLAD A R f e
LAV S BRRIRE TR, 3 d ZERmA AL
i TR RS K, 5 ML PE AR 3R, A LK
W AR TR A AL EE

A 3 o L, MIEARR A LA, 2/ S Bk
PRM . FRE A TR L, SR A
gEVE RS, ISR, = R REN A S .

IEHTARFSE m , C/N KT 20 DA HEAL 2,
B A= H R AR R C/N 22 5 1R K, SEhr
BHNRE R B AE YRR R 5 B0, R 28
FEWN CIN A R— PR BT R, HE 47T,
233 28 d FIHMERR)S , C/N HARAEH38AT H BTG BR A
A3 B RE— N B AR A P bR

Bl 5 Fin B CO. WREAR LRI, CO, AHEK
5RER S8 RE B, B Co, &K,
CO, VR E B8 5 5 17 CO, Wk 2 Hh BUZE M AL AT A N

R, X FE S PR REAER KA K,

IS BT, A TEARARHE REREA
KMUESBUOER R4 H s R—FR E R
5 AR, EHHUN 2 CO, 1Y 20 A, BRI, i/
SRR iz 2RI R E EE . HIE 6 7]
T, , 5400 w3 G ) R e AR B R S P
FrniRet, Sk E T , ERIEFER K, FBURHIR
Ho MR Osada SFHYBIFT, BT 90% Y F BeHER &
AR, FEREIREAMIEL(0:<5%), H i
A LA 3 3 4 i ke ) R B AR A, MR SR T
19.2 L-m>-min™ B, 2B 65 = 09 e HERCER , 2438
SR 40 Lom-min™, B LEHEBCRMET 30 grem™,
Hao SRR 45 R 5 AR, FESURREIE RS,
AR 120 5, BERGEWEISER TR 3%,
AT SEOK B A9 A F B T R, 43RG 45 51
SR, SO HER AR SIRETERALSE 24
M 3 d/NF 5%, B EEk EHTEMALSE 2 d B8R
B, AR 15 #1120 fALFR5I4E 13d F19d X |
FREE A RE, XS EINEEASMESIEET
¢ ZEP R

4 ZEig

(1)C/N=25.30 AL B E B AUAE YT, AL
VIR R R & TR R LA B, B3 AL &5 3 mT, C/N=
15.20.25 F0 30 4b 38 (% i 4 ot 452 2% 43 3 4 41.8%
48.9%.61.9%# 66.7%

()RS EMEE B VYRR R4S , A
RE 54T T AN W 5 , BIHERE S5 5] AT, C/N=15.20.25
130 AbFR RS B HIHN 23.5.24.27.8 g-kg™ il
28.4 g-kg™,

GH#ES BB EERNAR FEEPERIR
AU, O B SRS R E A8 ZE . C/N=
15.20.25 #1 30 AOHEAE AL PE 28 d B9 CH, ZFHER 4
4 0.67.0.95.2.25 g-kg' F1 1.80 g- kg™, 15k el 5
WG R 0.39%.0.5% . 1.24%F1 0.92%

() %ETEIRBFEARE R, A FTF CH, KAEH
AR, TR IR N IS 3 GE R R, OV TR R R
JEE F IR 2 SR AE A AR

SE 30K :

(1] E K, XMk AR BE IR = SH S #E E 732
WEFEI]. A FRIFRL £, 2003, 22(1):56-59.

XIE Jun—fei, LI Yu—e. Release of greenhouse gases from composting



5529 85 T H S IR

oY ¥ oW 1393

treatments on piggery excretalJ]. Journal of A gro—Enwvironment Science,
2003, 22(1):56-59.

RIEIRZE, BiZ AR, fiI#H. ESRFYHRFEREE IR
ST S AT B FRETRLE AR, 2004, 23(2):355-358.
REN Shun-rong, K Intabon, T Maekawa. The gas generation and trans
formation in the process of high temperature aerobic composting for
animal wastes[J]. Journal of Agro—Environment Science, 2004, 23(2) .
355-358.

[3] Lou X F, Nair J. The impact of landfilling and composting on greenhouse
gas emissions—A review[]]. Bioresource Technology, 2009, 100(16).
3792-3798.

[4] EBR. it A R GEIR 2 SARHER RSO W Ty B R R
SRR, 1997, 2(3):251-263.

WANG Geng—chen. A view on measurement methods for greenhouse
gases emission from terrestrial ecosystem[J]. Climatic and Environ—
mental Research, 1997,2(3):251-263.

[5] Hellmann B, Zelles L, Palojarvi A, et al. Emission of climate —relevant
trace gases and succession of microbial communities during open—win—
dow composting[J]. Applied and Environmental Microbiology, 1997, 63
(3):1011-1018.

[6] 2=, TRARSH. B RIE ML SA P RIEA > M]. Je5t - b2

Tk i fit, 2000.
LI Guo-xue, ZHANG Fu-suo. Solid wastes composting and organic fer—
tilizer production[M]. Beijing: Chemical Industrial Press, 2000.

[7] Sweeten J M. Composting manure and sludge. In proceedings of the na—
tional poultry waste management symposium[M]. Ohio State : University
Columbus, 1998.

[8] Chen Y, Inbar Y. Chemical and spectroscopical analyses of organic mat—
ter transformation during composting in relation to compost maturity[M]//
Hoitink H A J, Keener H M(Eds. ), Science and engineering of composting:
Design, environmental, microbiological and utilization aspects. Renais—
sance Publications, Ohio, 1993 :551-600.

[9] Sommer S G, Mgller H B. Emission of greenhouse gases during compost—
ing of deep litter from pig production—effect of straw content[J]. Journal
of A gricultural Science, Cambridge, 2000, 134.327-335.

[10] Osada T, Kuroda K, Yonaga M. N;O, CH; and NH; Emissions from
composting of swine waste. Anon. ammonia and odour control from ani—
mal[J]. Production Facilities, 1997, 2:373-380.

[11] Hao X Y, Chang C, Larney F ], et al. Greenhouse gas emissions during
cattle feedlot manure composting[J]. Journal of Environmental Quali—
ty, 2001, 30(2):376-386.



