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Abstract: To explore the effects of different mature compost reflux methods on the emission of sulfur odors during composting, the covering

and mixing methods of mature compost were designed, and the control treatment had no mature compost. The results showed that

inoculating with mature compost increased the maturity of the final compost, and the seed germination index (GI) increased by 12.50% and

18.09%, respectively. Dimethyl sulfide (Me,S) and methyl disulfide (Me:SS) were the primary (> 90%) sulfur compounds released during

composting, which were mainly emitted in the early stages of composting and after compost turning. The covering method and the mixing of
P g y y stag p g p g g g

mature compost method reduced Me,S emissions by 75.42% and 78.64%, respectively, and decreased Me,SS emissions by 35.58% and

56.17%, respectively. Subsequently, the reflux of mature compost reduced total sulfur odor emission by 39.42%~58.31%, and increased

total sulfur(TS) content by 13.46%~24.07%, respectively. Generally, the addition of mature compost promote the maturity of compost and

reduced sulfur—containing odor emissions and the mixing method showes the best performance.

Keywords : mature compost; reflux method; covering method; compost mixing; sulfur odor
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Figure 1 Diagram of composting reactor
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Table 1 Basic physicochemical properties of raw materials of composting

R KAy 583 BA AR
Ykl Feedstock . o . . .
Moisture content/% Ash/% Total carbon/(g-kg™) Total nitrogen/(g-kg™)  Total sulfur/(g-kg™)
J#4% Pig manure 68.51+1.55 24.46+3.79 38.12+1.63 2.78+0.04 0.540+0.001
FEFF Corn stalk 8.80+0.08 9.33+1.13 43.57+0.75 0.95+0.04 0.370+0.002
JE5 SAHE AT Mature compost 37.04+0.87 57.44+0.67 20.43+0.07 2.60+0.03 0.590+0.008

T a2 TR s b N T

Note: a is based on wet weight;b is based on dry weight.

1% WHART]
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Figure 2 Changes in temperature and oxygen content with different mature compost reflux methods during composting

R2 BREREBESZRHERNEMHIEREN

Table 2 Properties of compost and cover material before and after composting

[T REBE  akE Ko T A e o om
Treatment ~ Composting time Moisture/% Ash/% Total carbon/% Total nitrogen/% Total sulfur/%

CK Wik 60.91+1.93  19.68+0.24 38.33+1.72 2.34x0.15 0.51+0.02 16.39  75.74
(AP 65.66+1.36  26.96+2.02 28.31+0.87 2.30+0.08 0.59+0.01 1229  48.14
Cap Wik 60.91+1.93  19.68+2.38 39.67+1.51 2.28+0.04 0.52+0.02 17.42  76.39
Sk (AP 62.08+1.50  26.10+1.14 30.43+0.91 2.40+0.03 0.59+0.01 12.65  51.80
Cap Wik 37.04+0.87  57.44+0.67 20.43+0.07 2.60+0.03 0.59+0.01 7.86 34.63
B gkt 5331106 59.3140.75 18.1420.08 2.36:0.07 0.59+0.00 769 3075
Mix Witk 56.87+1.40  29.47+1.89 34.82+0.16 2.44+0.13 0.54+0.01 1426  64.33
e 59.87+0.33  39.51+1.26 26.48+1.06 2.72+0.07 0.67+0.02 9.72 39.52

T a2 TR b O T

Note:a is based on wet weight; b is based on dry weight.
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Figure 4 Concentration and cumulative loss of Me,S, Me,SS and sulfur from sulfur odors with different mature compost reflux methods

during composting
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Table 3 The total sulfur content balance in different reflux modes

(%)
I H Item CK Cap Mix
W1 Tnitial content 0.51 0.52 0.54
£5 Final content 0.59 0.59 0.67
Me:SS—S 14k MexSS-S loss” 4.77 3.02 1.98
MexS—-SHit 2k MesS loss® 0.51 0.12 0.10
SRR K TS loss® 5.28 3.14 2.08

T ra B IR B E 43 L b o MeSS=SHUR i R) a8
B 73, ¢ 9 MexS=SH0 e 5 Wl i BB 1 70 LE

Note: a is the percentage of sulfur loss in the initial total sulfur, b is
the percentage of Me>SS=S loss in the initial total sulfur, and ¢ is the
percentage of Me>S=S loss in the initial total sulfur.
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Figure 5 Correlation between sulfur order emission and physicochemical properties with different mature compost

reflux methods during composting
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