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Effect of Adding Coarse Materials from Matured Compost on Greenhouse Gas Emissions from Organic Wastes
During Composting

JIANG Tao'?, LI Guo—xue”, TANG Qiong', MA Xu—guang', WANG Gang'

(1. College of Chemistry, Leshan Normal University, Leshan 614004, China; 2. College of Resources and Environment Sciences, China Agri—

cultural University, Beijing 100094, China)

Abstract : Greenhouse gas emissions often occur during organic waste composting. However, covering the wastes with matured composts may
reduce greenhouse gas emissions. In the present study, a mixed material of pig feces and corn stalks(7:1 by wet weight) were composted in
1.2 m? rotting boxes for 70 d(turned weekly) to examine the reduction of greenhouse gas emissions by adding coarse materials from matured
compost(CMMC ). The composted coarse materials were applied in 3 different ways : surface covering, mixture with composting materials,

and surface covering plus mixture with composting materials at the first turning, with no CMMC addition as a control(CK). Results showed
that surface covering with CMMC reduced NH; emissions by 49.1%, compared with CK. The total NH; losses were 6.1% and 22.7% lower in
the mixture and covering—mixture treatments than that of CK, respectively. In the mixture and covering—mixture treatments, nitrite—oxidizing
bacteria in CMMC oxidized NO;-N to NO3 N, reducing denitrification and in turn N,O production significantly. At the end of the experi—
ment, the total N,O losses were 35.7% and 74.1% lower in the covering—mixture and mixture treatments than in CK treatment, respectively.

The covering treatment decreased CH, emissions by 67.4, due to the oxidation in the surface layer. The CH, emissions also reduced by

41.8% in the mixture treatment, maybe own to reduced anaerobic zones. Together, CMMC surface covering, mixture and covering—mixture
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treatments reduced total GHG emissions by 35.2%, 50.4% and 58.1% over the control, respectively. These findings indicate that covering—

mixture with coarse material from matured compost could be applied to reduce the secondary pollution from organic waste composting.

Keywords: greenhouse gas; ammonia; composted coarse material; matured compost; composting
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Table 1 Characters of raw materials for composting
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Figure 1 Dynamics of temperature and oxygen concentrations of organic wastes during composting



1366

Vel S=pRi-SoSbicly 55 34 25 7 H

2.2 HERRAEYIL MR

FARKER NH, MR B R, HENE AR M L5
R REAR A H T HEARAT BLTT 3 i 1 o o P HE AR 4
FR AR, AL B TKN 55 7E 3 HE 0 5
2R T R o 7 T AR T M A I ) AR R
FEAR AR I, DR I 3 HE NE 235 o el 78 55 A0 R Y TKIN
ErE TR IEAR T, A Ab ) NHI-N & B sh ARk
FUARIEA (K 2), HIETFIRIG , T IR E S5 %
i SRR A TRGHL 0, HEAR R ) NHG-N & S s,
AR 15~21 d BFIAF R KA . IR ATAEFAY NH-N
B e P L FRAN B 6 d, 5 R
BRI AMENE 5, 32 T HEMR A Sk BE, R T HE
NERRREARHR . 275 21 d )5, Bl R 28 55 5 R L R Y
BUTRES R NH, PUFr2e it &, A0 FE) NH; -N
TG T B, IFAE 42 d JE AR 2 . HERRZS RS,
A I 2 A 5 T AR I (P=0.019) .
ZEER G L TAE SR, R A
AR T 2 SIS R K T HERE i 2 Ak 2 g
W, AR T S A P A A R

IR 5 HLASORE o &  KEE NOS-N, F:38L

101

0 14 28 42 56 70
t/d

311

27 |

23

PR A& 2/g kg dm

i s 1
L= =N

]90 14 28 42 56 70
t/d

) B

TR R0 AR NOs-N &2 o AL B .
WILVERT, AT AbBRAG NOS-N & RAEHEE 4R )5 T
R EEH R A K (0.03~0.07 g kg™ THI) o 1656
21 d LUG , R AT %, A Ak S T 6 2 T 1
FIHEALSE 35 d LA, B A HE AT S8 M e A 2 i i 3
BALFRR NOs-N 75 s 4207 - TF . BIHENR S, o], TR
SJAEFRFNENR AL TR NOs-N & & 12 3% & Tof B Ak 3
(P=0.006) o FHAURL S HENE FURRE S5 K P2 M HEAR Y
WARE ST, BT EHE AR B S Fb S o TR, KLk Hp
T A R R E Ak AN TR L BB IR N O -N B, b
FITNO; =N S04, 78 35 b BRAEE AR, TR0k
Xof SR TR SRS e 5 M), 5 SRR A P S AR 2
RH, H NO;T-N & B0 R FREE AR

WK 2 s R TF IR G HENE A GT BE AT R BE .
S T2 B i DR HE A A IR S A 7 A R AR
TFHER A NIIR (EE R LR PR, J A &
SRR GI N 2, W B & 7AH O (R=-0.556, P
=0.037) ,NH;-N & #m ) G1 i, 2% 22.d 5,
T U5 R (%) 0 g R NHL, B R K, GT ARk |-
Tho 205 42 d B, FEA AL EERY GL Y95 F 80% , HEAE KL

20r

—
W
T

—
o
T

o
in

MR & & /g kg dm

150

120

90

Gl/%

60

30T

Bk

Xof 1

B 2 HERREM U RN

Figure 2 Changes in chemical characteristics of organic wastes during composting
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Figure 5 Dynamics of CH, emissions in organic wastes

during composting
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Table 3 Nitrogen and carbon balance and total greenhouse gas emissions

BT Initial C/%

R A Initial N/%

RESRHE kg CO—eq -t

IR CH~C MEBIR NH:-N N,O-N MEBIR CH, NH; N0 SRS
R5) 0.17+0.00  54.7+2.1 19.0+1.3 0.8520.09 21.6%1.5 21.7+0.4 8.9+1.0 30.6+3.2 61.2+4.5
s 0.10+0.01 52.0+1.1 10.321.7 0.830.07 18.9+1.5 12.2+1.0 4.8+0.5 29.8+2.6 46.8+4.1
HIR 0.16+0.02 56.7+2.7 15.742.4 0.34:0.05  21.822.1 19.9+2.2 73+1.2 123+2.0 39.6+5.5
Xif I 0.30+0.01 55.8+1.5 20.3+1.8 1.32+0.16  24.3x1.7 37314 9.5+0.7 47.5+5.7 94.327.8
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