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Analysis of Odor Pollutants in Kitchen Waste Composting

ZHANG Hong-yu', ZOU Ke-hua®, YANG Jin-bing', LI Guo-xue', YANG Qing-yuan' , ZHANG Feng'

(1. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100193, China; 2. Environmental
Protection Key Laboratory of Odor Pollution Control, Tianjin 300191, China)

Abstract: Odor pollution has become a major environmental problem in municipal solid waste composting. The odor samples at
different composting phases of kitchen waste were collected and analyzed by olfactometry and gas chromatography-mass spectrometry
(GC-MS). The correlation between the odor concentration and the emission of odor compounds was also analyzed. The results showed
that there were 43 kinds of volatile organic compounds ( VOCs) in the composting process of kitchen waste, including 5 kinds of sulfur
odor compounds, 22 kinds of hydrocarbon compounds, 11 kinds of aromatic compounds and 5 kinds of other odor compounds. The
correlation analysis indicated that the odor concentration was very significantly correlated with the emission of hydrogen sulfide,
methanethiol, 1,3-xylene and o-xylene (P <0.01), and significantly correlated with the emission of dimethyl disulfide and p-xylene
(P <0.05). Therefore, those 6 kinds of odor compounds should be intensively monitored and controlled during the composting process
of kitchen waste.

Key words: kitchen waste; composting; odor pollutants; monitoring; control
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Table 1 ~ Composition of kitchen waste/%
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Fig. 1 Diagram of aerated static compost fermentor
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Table 2 Changes in concentrations of main odor compounds during kitchen waste composting/mg+m

3

HEAEEs i)/ d

s 415y 0 5 Z 5 s s 20 o JH L 58]
1 NH, 0. 00 0.00 116. 67 75. 00 45.83 41.67 12.50 1.138
2 BifkAE 0.00 4.54 65.03 28.73 4.54 3.02 3.02 0. 000 62
3 WEiEE 0.00 0.03 8.90 2.3 0.21 0.12 0.10 0.000 15
4 LfE 0.08 0.26 31.10 13.16 0.33 0.01 0.00 —
5 TN 0.3 7.4 19.90 0.12 0.03 0.02 0.01 51.7857
6 FHifk 0. 07 0.05 20.95 19.25 1.02 0.01 0.00 0.003
7 Zhifehk 0.00 0.04 3.06 2.35 0.24 0.12 0.03 0.7125
8 K 0.04 0.04 0.05 0.01 0.03 0. 00 0.00 9.4018
9 —HTR 0.20 5.10 66. 00 38.31 14.21 9.05 4.01 0.009 2
10 I 1.59 1.05 0.45 0.08 0.05 0.43 0.01 1.3554
11 % 5.70 5.10 1.60 1.23 0.28 0.01 0.00 0. 804 5
12 1,3-"H3HE 5.72 7.44 21.70 3.53 0.50 0. 06 0.03 0.1958
13 X ZHR 1.92 3.48 9.32 6. 40 0. 09 0.11 0.05 0.2745
14 -SRI 0.06 0.08 0.32 2.42 0.01 0.01 0.00 —
15 AfF —HZE 3.30 3.54 12.95 4.23 0.34 0.02 0.00 1.798 2
16 1-Z.3-3-F3RK 0.14 0.33 0.93 0.09 0. 06 0.03 0. 00 —
17 1-43k-4-FHIR 0. 06 0.12 0.25 0.51 0.01 2.72 0.01 —
18 1,3,5-=H %K 0.06 0.08 0.25 0.22 0.03 0.01 0.00 0.9107
19 1-Z3E-2-HFIK 0.05 0.21 0.32 0.16 0.04 1.81 0.00 —
20 1,2,4-=HFEHR 0.14 0.21 0.43 0.10 0.06 0. 00 0.00 0.6429
21 WS T A 0. 00 0. 00 1.90 0.78 0.13 0.00 0. 00 —
22 RAWRE(TTEHN) 7413 13183 309 030 2816 195 78 27

1) FHE S BRI I BT BEAR TS B, W R A SCHR[ 21,22 JIE ISR “—" FORIZ BORbRE WL 5 W) Bl 6315 450 IS HE
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Table 3 Correlation analysis between odor concentration and the emission of odor compounds

" " — o e . 1,3-— e A -
i H SR ks WEBE O FEBE ek R PR LR ET” XK AT RRMWE
B
NE ro0.906** 0.872° 0.883** 0.916** 0.959** -0.481 -0.462 0.605  0.736  0.706 0.753
4 P 0.005 0.01 0.008  0.004  0.001 0.274  0.296 0.15 0.059  0.076 0.051
- r 0.986** 0.918** 0.955** 0.984** -0.224 -0.152  0.856* 0.916"* 0.924** 0.911**
LA
P 0 0.004  0.001 0 0.629  0.744 0.014  0.004  0.003 0. 004
- r 0.844*  0.896** 0.951** -0.155 -0.124 0.899** 0.871° 0.940** 0.965%*
P 0.017  0.006  0.001 0. 741 0.792  0.006  0.011 0. 002 0
Lk r 0.994** 0.946"* -0.302 -0.171 0.655  0.914** 0.790*  0.678
P 0 0. 001 0.511 0.714  0.11 0.004  0.035 0.094
— Bl r 0.976** -0.299 -0.189 0.712  0.921** 0.832* 0.752
P 0 0.514  0.684 0.073  0.003  0.02 0. 051
— =g r -0.333  -0.253 0.768* 0.887** 0.858* 0.845"
P 0.466  0.584 0.044  0.008  0.013 0.017
3 r 0.928"*0.242  0.023  0.149 -0.022
P 0.003  0.601 0.962  0.75 0.963
2 r 0.289  0.172  0.218 -0.032
P 0.529  0.712  0.638 0. 945
| 3 0.856*  0.979** 0.940**
’ 0.014 0 0. 002
W r 0.932"* 0.776*
P 0. 002 0.04
A r 0.929"*
P 0. 003

1) r ARG R B, P OAHSC R AN WE LR+ + FIR o 7E.0. 01 K ERFMR, = FIR o 75 0. 05 KV F W EFHX.
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