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Nitrogenous Gas Emissions from Solid Swine Manure Under Natural Composting Conditions
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(1.College of Resources and Environment, Hunan Agricultural University , Changsha 410128, China; 2.Ministry of Agriculture Key Laboratory
of Non—point Source Pollution Control, CAAS-UNH Joint Laboratory for Sustainable Agro—ecosystem Research, Institute of Agricultural Re—
sources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 3.Guangdong University of Technology,
Guangzhou 510006, China; 4.Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China; 5.College of Bioscience
and Biotechnology, Hunan Agricultural University, Changsha 410128, China )

Abstract: In China growing livestock industries are arousing public concerns over the environmental quality, especially atmospheric environ—
ment. In this study, we collected emission data of three nitrogenous gases, nitrous oxide (N,0 ), nitrogen oxides(NO,) and ammonia(NH;),
from naturally composted swine manure piles in Changsha, Hunan, China, during one composting period (53 days ). A statistic chamber was
employed for sampling gases and gas—chromatography for quantifying gas concentrations. The daily emission rate of NH; was the highest at
the beginning of the composting, then decreased rapidly during the following 14 days, and kept relatively low during the rest time of the ex—
periment; The emissions of N,O and NO, were initially low but gradually increased. The emissions of nitrogenous gases from the surface and
inside of the compost piles showed roughly similar patterns. Since no ammonium or nitrate in the compost piles were measured at the begin—
ning, it could be hypothesized that the initial high NH; emissions could result only from urea or dissolved NHj; in the original manure while
emissions of N,O or NO, could be related to increased moisture or nitrate at the late stage of the composting process. Further studies are
needed to prove or disprove the hypotheses.
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Table 1 Characteristics of solid raw materials used for composting

AN R W%/ TN/g-ke,

Iy A% %, TH  gkg' g kg TH N
priEes 74.00 75.00 0.04 0.15 41.53 5.95
g 32.00 83.00 0.00 0.09 24.39 11.17
BEE  67.00 76.00 0.06 0.15 37.70 6.81

ARG T 2013 4 3 J] 28 H—5 [ 20 H 17,
HEHOEAAABUR IR A 1.5 mx1.5 m 5 0.6 m (4ETE
HEAA B RE 2RI G D) T L 81 i L BTR A
F&4 400 kg, BE 7G50 kg, WHE 3 IREE . A
WA E R A P AN R T R HE A 3L
12 HRHNRESHT

T W AR A HE AR SR T 3 A A AR NLO
NO, F1 NH; HEBCHE 5, 76 A P50 1w A S R T 4
BERITH BB SRR ER ARG , o R AE W NLO ¥
JEE o 7E WD A AR B4 [T R Wl S AR [R] 2 Uk 9 B FRA L P
ROEKE pH AR VEASA, B, [F—i L
AR AN [ 2 U PR B IR R () AR A
1.2.1 N,O RELME

KA (B B AT AR AHE O A7 i B 1, <
ACRFER A E A EAF- 9:00—11:00, HEAFK R N0 R
SRR F AT (5 1~21 d) B R RESHE, P
22~37 d) M 3 d RESEE, IS (55 38~53 d) A 6
o SRAESURE o MR PRS0 ) i AT S R G 50 - 135 T SR A
W 5 d BRRCRAESRE, BlJG AR SHE R R T
NLO SRAESTHR AR

% B HE A ASHLUPE R AR BORCHE i R P, AR
WS AR JE SRR R b AR 4l S (A TS PR A s
BORXTHEIR R NLO SRR AEFA AT T 0068 - B 5
(14 7N A R s Ry KRS A, RAEAR AS S 1 mx1
mx0.9 m, FEAPESNHER R EPIRAS T BT oA b A1
A ] ] A 498 3 1T FH SRR = 2, CR PR 1R
18 PR o PESRAEARE P TO AT A 8 3 > ) ik
ERS, B 60 mL A B TS, 2B 5 min
W — MR B R R 5 IR, BUCR
SRER IR PR BT IR R, LA BCRARA N R
PR R R TR . SRR AR B AR Y R A A
A CLERELS T8I0A)HEA T W o AR e P (BT 155 HE
PR T ASARHE R 1, R B[R] A7 TR AR HE A <



RAIMERF 217 ERRET .

1424
LGN/ W L
= AA-mAt =h: %X MX273T o, | <90
22.41><(273+%)

Ao f IR HERGE B, pgem?hsm o NO SR
N 2Tt e A b RPEA BB m; by R

RO cms 35y 36 ) R 8 g 25 1
£ ,x10° min™; M 2 1 mol N,O A %f i i N JG K EE /R
Bk, g mol™s273/(273+ 512 ) Iy e B E 34 T,

AT, B 1 ARG 1 ASRE 5 SRR
E,C.,

3 ANJ7 ) NO HEHCH 2 11 S5 05 BRI Sk HE R e 1
B TR AR R B

T 20 R AR HEAA P AN - 43 RO HE A SR
T NoO SRR A 5 Bk ARSI 8 T AT A
A PN -5 M A I T 35 TR NLO SRR RS . 7E
HEAR T T 2 | 0.20.40.60 cm Y 4 A2 3 4
J5 101, DK B HE ARG /K - T M 31 - 4650 1w 20,
40,60 cm Kb, 20 A HlTMARAE 8RR R AR R AR
SRS . FBRHEIR NLO SUARFE IR RS
24 KA A A CLEHER 7890A )M E N,O [k
JEE o MR PR 0 R M AR IS T = 4 T R [) )2 K N0 R
NI EASE LSRN W
_ 1.06x4
T C

K :1.06 APRUEE , wL- L5 6 y N.O SRR EE
L L7 C AR A A AR Sl A e TR
1.2.2 NH; fRAE 5

HE AR T NH; 1SR 4 SR B 2 H I i, %
PRI 15 mL BEIR H MR A TR 240 1 PVC B T 28
R BEAERR = AT b, BIRNEEE FF O
4 TERMESE 2 h e B R R R T 2R A
AT 300 mL KCI(1 mol - L™) (RN, FH 388} oS df
1, P E SO 5 , b b iz il AR R A SN L 28 Bl
J I S 5 3 AR o NH; SRAEZE S HERR AT N,0 X
CRAENTHAHR o NH; ¥R TR A O,

CxVx107°

=
K A STHBGE T, mg-m™-h™; C HIRIEE A
RET &, mg LV AR AT, mL;A S
IR A AR, m? 50 SRR A, b
1.2.3 NO RAE 5%

NO, AR R AR TEHEAR R TR A N.O SAEZ T

G

Z G RAFE 2 UK, A AR N ERS AR T 3 L A2 4
SRR NO, BT IR FNEE R SRR, HE s R
FAESFIA], 24 R R SRR 11 5280 % B NO-NO,-NO,
Analyzer {EIE , NO, HEjlcE 715843 A N0,
1.2.4 [EVAHE SR AR AN Ty 1%

AR R AR AT % . SEIR T 6 d P R SR — UK ]
FELER 6 d~41 d BE 3 d SR—IREFE 5 41 d BiR)s
B3I 6 d SR—IR[EIFE

Fi RECRAFEATA A A /NVERBICR AR R 2 2 R
B 500 g TRAYIE), LAY A ih sk BURE 5, A7 F H
B SIS % M7 o FER A BARE L 4Bl 2
— 3 FH R 2 I AR I A b b B K AL
J& pH, — B3 LA -20 CORFEREMIAR & o A9 NHI-N
NO;-N.TN, F7KZRHFRE L, AU B,
pH I pH $HEFTI5E , NHi-N NO; =N {ii i 3 sh 43 b
A, TN R 53 BT {3
1.2.5 g

HR PRI B, 3 A& AT BE S 3 AR
AN TR IR A T 1 SF- A8 i AP 8 1A . R
Excel 2007 #4780 #m 40 2 AR

2 HERESH

2.1 EMEITE R R BRI 45 5 4T

T [ AR HE O AP R — A E B N &
P AR IR HE R A 1E AT 2 b i 2 IR, BT
2, S 6] A T T 2T T 348 mm, BRI AL AR % B0
WK Z R RN ER TR A s, HE AL AR FL AR 1L
JEREEN, A FAE 15~30 CZ AR, AR b a3 5
ISR B AR A R IEA AR ], I L T 32 R 152
), A< 3R 56 b B AT R v S AR A AR LA R (3R 2), 1K
B A 7.21.33 .39~41 .48 51 d #4520 mm L
AR, B A RIS S K — AR T0% A A7
By, AL PR T HE AR S AR T RS e, B HE
PR AL I EUMAE D TE PR A, B AR T AU
S 5

HEAAAG BILITT B ot Bl 1A HE TS I A2 B 8] £ 3R 7 7
P B it B , BN AT WA ML o0 i 4
P, ML i R A B I 5 A7 5 J R A R (75
S A P 2 B BN L BELRS T AR R, R EOE A
WA A L A LTI R AR R AR, HEGE R
pH (1475 {0 I 522 3G o — R AR - 14 I — R AR A S 34 (3R
2). HEREWIA, P A RAEEER ™ 240
b, FEE AR AT pH THE o BES T HER N



I R B RO L

A LIRS A3 pH FEAR; S 93 R T PR 4 i
M AW =4 pH Fhim , AR F 2 & LA IR
AR A MLER W R ™ A T 3 pH BRI, &
2 IHLEVE B BRI AR A, M
37.08 g-kg™ A 2 HEAR 25 it 32.83 g-kg™'. C/N
Fb U] 2 IR AT — e — BRI - s A AR AR A it e
e A HE ARG A P Bh AR A
* 2 BEEEPETRRHEEE SkE pH AR,
TN #1 C/N #9254k,

Table 2 Changes of temperature, moisture content, pH, organic

matter, TN and C/N in solid swine manure mixture during

composting
R R kR TR TV
d < % pH %, TH: gkgt O
1 19 69 7.10 75.53 37.08  6.86
3 22 72 7.14 67.39 37.14  6.64
5 23 71 7.27 73.82 36.10  6.66
9 17 72 7.35 72.99 3632 6.76
13 18 72 742 67.49 3596  6.79
17 20 71 7.01 75.21 35.06 6.93
21 25 72 7.30 66.66 35.82  6.19
25 17 73 7.10 72.78 3455 6.79
29 18 73 7.20 69.24 3449  7.01
33 21 75 7.68 68.06 3404  6.77
37 22 75 7.71 68.27 3433 641
41 21 74 7.12 70.10 3341 6.78
47 28 72 7.62 73.75 33.03 7.04
53 24 75 6.55 68.02 3283  6.77
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manure mixture during composting
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