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Differential Reduction of Different Components of Domestic Organic Wastes During Composting Process

XIA Yun™, LIN Hui%, WANG Qiang®, MA Jun—wei?, YE Jing?, FU Jian-rong®

(1.College of Chemistry and Life Sciences, Zhejiang Normal University, Jinhua 321004, China; 2.Institute of Environment, Resource, Soil &
Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China )

Abstract: Kitchen wastes and straw represent major percentages in domestic wastes generated in the rural areas. A co—composting experi—
ment of kitchen wastes and rice straw was performed under different conditions to investigate reduction behaviors of different components

during composting and relationships between main composting factors and material consumption. The results indicated that the force aera—
tion treatment without any exogenous inocula(T2) had the maximum reduction in the total fresh substance, followed by the force aeration

treatment with one type of exogenous microbial inocula (T3 ), the treatment without any aeration or exogenous inocula(T1 ), and the force
aeration treatment with two types of exogenous inocula(T4 ). For the force aeration treatments, the stage from 7 d to 13 d had the highest re—
duction of the fresh wastes throughout the composting. The decrease in the total weight of the fresh substances was attributed to the water
loss in all treatments, but different treatments had different preferred ways of water removal. The addition of exogenous microbial inocula did

reduce the leachates and increase the percentages of evaporated water. The consumption of the chemical elements of dry substances varied

among different treatments. Both carbon loss/ dry substance loss ratios and hydrogen loss/dry substance loss ratios were in order of T4>T3>
T2>T1; the oxygen loss/ dry substance loss ratios exhibited the opposite order among the treatments. In addition, the carbon consumption in
all treatments mainly happened at the stage of 0~13 d, which accounted for more than 60% of the total carbon consumption. The RDA analy-
sis indicated that temperature and bacteria had the most significant influences on the reduction behaviors of materials. The composting tem—
perature associated highly with the reduction of the total fresh substance and water loss, while the population of bacteria, actinomycetes and

fungi had the strongest relationship with the dry matter loss, the hydrogen element loss and the oxygen element loss, respectively. These re—
sults can provide some theoretical guidance for leachate discharge, element loss control and process improvement in the composting process.
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Table 1 Physical and chemical properties of raw materials for composting

pH EC/mS-cm™ FIKEI% C/N

TN/% TP/% TK/% BANLE %

5.41+0.08 3.39+0.00 55.41+0.03 20.02+0.05

2.00+0.01 0.77+0.01 0.93+0.06 69.05+0.29
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Table 2 Physical and chemical properties of compost products

Eisy pUELg L3R 2 PSR Qb3 4
pH 7.04£0.02b  6.52+0.04a  7.53+0.02¢  7.69+0.03d
EC/mS-cm™  3.84+0.09a 3.94:£0.04a 3.78+0.03a  4.08+0.06a
KR I%  45.2020.54b  46.44£0.02¢c  41.69+0.02a 51.21x0.14d
C/N 11.28+0.14a 12.33+0.00a 15.66+0.13¢ 14.31+0.53b
TN/% 3.93£0.13a  3.37+0.19a  2.56+0.36a  2.72+0.23a
TP/% 0.76+£0.00b  0.66+0.0la  0.65+0.02a  0.99+0.01c
TK/% 1.22+0.00a  1.57+0.02¢  1.33+0.01b  1.58+0.03c
BAHE/% 61.26£0.10c  64.79£0.10d  59.49+0.19b  58.00+£0.00a
FYEFE /% 23.4320.52ab 24.43+0.16b  26.99+0.22¢ 22.83+0.19a

T AR PR R A AL B E] 25 5 2 (P<0.05)

T pH BARA R 2 —, ARBE 4 HheF4E K05 it e
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Table 3 Mass balance of materials during composting

sl 1 2 3 4

JECRRh A e kg 4216 4.170 4298 4.236
HEJE kg 2.200 1.774 2.050 2.428

%k kg 2.016(47.82) 2.396(57.46) 2.248(52.30) 1.808(42.68)
BT e /g 1.925 1.925 1.925 1.925
5 kg 1.206 0.950 1.195 1.184

Bik/kg 0.719(17.05) 0.975(23.38) 0.730(16.98) 0.741(17.49)
PR */% 35.65 40.69 3247 40.98
K4y HeRii/kg 2.291 2.245 2.373 2311
5 kg 0.994 0.824 0.855 1.243

P4k kg 1.297(30.76) 1.421(34.08) 1.518(35.32) 1.068(25.21)
PR #/% 64.32 59.31 67.53 59.07

BUER/ kg 0.679(16.11) 0.699(16.76) 0.567(13.19) 0.345(8.14)
BRI e 2 /9% 5237 49.18 37.34 32.29

HRIK kg 0.618(14.66) 0.722(17.31) 0.951(22.13) 0.723(17.07)
ZERIKBIRZR #/% 47.64 50.79 62.66 67.71

T 455 PO IR o SN S5 R S oy SR AL B JSOR R R T A T 203, %05 % S8 S WRH R Bt o S NS5 SRR 2% ik R 2025 5

o B A AR K B LR AR SR B A A
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Figure 1 Mass loss of substances at different stages of composting
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Table 4 Mass loss of various chemical elements in dry matters

HENE 27 d G FICR BRI S g

i 1 ™ e ) ™ TR (EERAEE)
1 235.86(32.80) 0(0) 5.73(0.80) 3.13(0.44) 38.51(5.35) 444.71(61.85)
2 375.84(38.56) 6.46(0.66) 8.64(0.89) 2.68(0.28) 62.23(6.39) 518.71(53.22)
3 292.30(40.08) 7.93(1.09) 10.97(1.50) 1.96(0.27) 48.43(6.64) 367.68(50.42)
4 310.25(41.92) 6.30(0.85) 3.11(0.42) 0(0) 51.50(6.96) 369.76(49.96)

T 55 B A ST R I BT RHADUR 5 T W BTSRRI E 20 1L, %o
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Figure 2 Removal processes of different chemical elements during composting
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Figure 3 Temperature profiles of different treatments during composting
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Table 5 Changes of microbial community during composting
ot TC
sk i e AL
F7d F13d F20d F27d Actinomycete
AMEE/x10° CFU- g™ 1 0.16 0.25 0.34 1.06
2 054 0.07 0.41 135 TQ —Fungi TS
3010 044 022 298 J—— ?VEMP
4 0.27 0.41 0.17 0.65
HA/x10° CFU- ¢ 1 8.33 10.10 5.25 5.67 _O'fl o TR
2 0.30 1.40 0.15 5.79
3133 025 0.28 0.07 B4 ERERYMEMTRAEESEESERAFH - HHFE
4 4.63 0.60 0.28 1.07 Figure 4 RDA biplot of weight loss of substances(fresh substances
UL /X107 CFU-g' 1 0.00 0.50 1.34 1.46 and chemical elements in dry matter ) and main composting factors
2 0.03 0.29 0.90 2.82
Voo 1 12 oss KAEAIEER SR R KA
4 0.00 0.75 2.75 2.49

A2 8 PR 0 SR A AN [ B 1] X B2 1) 40 o AR oG 28 08
AR A FEEL N o [A]ET, MonteCaHo 65 56 I 45 9 {2
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