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Emission Characteristics of Ammonia and Greenhouse Gas during the Low C/N
Ratio Swine Manure Composting

ZHOU Tan-long, SHANG Bin, DONG Hong-min, ZHU Zhi-ping, TAO Xiu-ping, ZHANG Wan-qin
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Abstract: The animal farms produce large amount of manure, and the composting process of animal manure needs
to supply external carbon source material, which adds the treatment cost. In addition, the available data about the gas
emission during low C/N composting of pig manure are lack. Hence, the emission of NH; (ammonia), N,O (nitrous
oxide), CO, (carbon dioxide) and CH, (methane) during the composting of pig manure was monitored continuously
using an Innova 1312 monitor. The results showed that the daily average temperature inside composing bin over
50°C was more than 10 days, which could secure pathogen inactivation and meet the non-hazardous requirement of
national standards. After 31d composting, cumulative emissions of NH;, N,O, CO, and CH, per kg initial matter
were 2.27, 0.07, 135.72 and 0.24g, respectively. The NH; emissions occurred mainly in the first week and 10 days
after turning, which account for 30.02% and 36.15% of the total NH; emission, respectively. Nevertheless, GHG
(greenhouse gases) emissions focused on the fourth week, accounting for 30.9% of the total emissions. If CO, was
not considered, N,O was the main contributor to GHG, with a contribution rate of 72.02%. There was a positive
correlation (P<C0.01) between the accumulated amount of gas emission (NH;, N,O, CH, and CO,) and the pH value

during composting, and a good negative correlation with water content and C/N ratio (P<<0.01). Therefore, the
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control of NH; during the composting of pig manure should be focused on the first week and after turning of the

composting process, while GHG emission reduction should focus on the N,O emission during the later period of

composting (the fifth week).

Key words: Manure; Composting; Ammonia; Greenhouse gas; C/N ratio
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Table 1 Characteristics of composting raw materials (mean£SD)
JsUk} Materials pH 7K Z Water content (%) S Total carbon d.b. (%) SVA Total nitrogen d.b. (%)
¥ 3¢ Swine manure 7.40+0.10 78.20+1.50 33.50+1.60 3.40+0.60
FAFEH Corn stalk - 14.60£1.70 39.20+1.60 1.800.50
HEAEJFRHE A Compost mixture 7.13£0.06 69.47+0.87 33.83+0.67 2.57+0.06

e db AR TS
Note: d.b. represents dry basis.
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AL, AEAIREG T NH-N 2 B8R R, &
W16 TN (1) 23.81%, CO,-C 42 T B4 2 1,
d Wl TC 1 35.83%.

AR BT HE R A A R R R AR DG 43
Mrink 4 P, & W, Ykl pH 5 A B HE
BRI R IEA G (P<<0.01), #H2CREHAE 0.9
PL by S KRS Ak B HE e S0 R 1) SR G
(P<<0.01), BRT X NH; MAHKRENT 0.9, Hp
B 0.9 DL b5 CO/N 5 44HE K = B R 4 1) FukE 5% (P
<0.01), HHRFREIYLE 0.9 BL L,

x2 ERIRPRBRKFBEELN

Table 2 Loss of carbon and nitrogen and total greenhouse gas emissions

N #5212k N loss(%) C $12k C loss(%)

GHG #5245 GHG emission equivalent (gCO2-eq,kg)

B
) SRR (5 Cco SR CRE Cow
Period NH;-N  N,O-N CHs&-C COx-C CHas CO2 N20
Total emissions (with CO2)  Total emissions (without CO,)
1~7d 7.40 0.11 0.04 9.11 1.68 34.52 3.47 39.67 5.14
8~14d 4.95 0.09 0.03 8.63 1.21 32.68 2.89 36.78 4.10
15~21d 2.85 0.13 0.05 7.31 2.02 27.68 4.06 33.76 6.07
22~31d 8.61 0.21 0.05 10.78 1.74  40.83 6.70 49.27 8.44
ST Total 23.81 0.54 0.17 35.83 6.65 135.72 17.11 159.48 23.75

e AR S B, BER A2 R, Bk,

Note: Loss of carbon and nitrogen (%) is the carbon and nitrogen loss as a percentage of initial carbon and nitrogen.

R 3 JEFEMALIIIED GHG 1 NH; HEM

Table 3 GHG and NH; emissions from manure composting bins

B 7 B HEJBCE: Percentages of total emissions (%)

Period NH; N0 CO, CH,4 GHG(CO»-eq) (with CO») GHG(CO»-eq) (without CO»)
1~7d 31.09 20.26 25.44 25.25 24.87 21.65

8~14d 20.79 16.89 24.08 18.22 23.06 17.26

15~21d 11.97 23.72 20.40 30.32 21.17 25.56

22~31d 36.15 39.14 30.09 26.21 30.90 35.52

x4 HREIRPEESE (GHG) RitHIMES pH. 27KEF C/N XML

Table 4 Correlation coefficient between the greenhouse gas emissions and pH value, water content and C/N ratio during composting

period
NH; Co, N,O CH,
pH 0.938" 0.950" 0.970" 0.951"
477K % Water content -0.848" -0.901"" -0.904" -0.932"
C/N -0.958" -0.934" -0.908" -0.903"

e TR P<0.01,
Note:  is P<<0.01.
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AT e HTRIG JEORE . 84T # 4 R RHE e g 55
XSRS . AWFST CHy AR
BUELES 3 1, nTRE & T3 18 R T 1t 26h
(P R ), H AR A aE R CHY HEBEE I,
RS LA CHy, 3B 1 TH WA K B vk
>, HBEEHENEYIRLS KR T R, DA X Sk
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NH; HES 4R rhEHEAE S 1 S FIEIHE 5, GHG
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