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Abstract The initial moisture content (MC) of raw materials has a significant effect on the temperature change and
nutrient transformation during composting. In order to evaluate the effects of initial moisture on nitrogen convertion
during composting, this study was carried out in an industrial silo composting reactor, using sewage sludge and rice
chaff as raw materials. The initial MC (mass ratio) of the feedstocks were adjusted to 57 % (MC57), 60% (MC60) ,
63 % (MC63) and 66% (MC66) , respectively, and the temperature, germination index (Gl) and different forms of
nitrogen were investigated. The results demonstrated that when the MC of raw material is between 60% and 63% , the
fermentation temperature increases rapidly in silo reactor which can reach above 60 C and is evenly distributed in
different layer, the germination index values are higher than 80% that have met the requirements of composting
standard. With the increasing MC of raw materials, the contents of total nitrogen and nitrate nitrogen increased firstly
then decreased, the contents of ammonium nitrogen decreased gradually, and the contents of organic nitrogen, amide

and cyanamide nitrogen increased gradually during the sewage sludge composting in silo reactor. At the end of
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composing, the total nitrogen content of the MC63 reached 14.20 g/kg, which is higher than other treatments. On the

other hand, the treatment of MC60 has the highest available nitrogen content (9.53 g/kg). The results of this study

suggest that an initial MC of raw materials between 60% and 63% is beneficial to improve the nitrogen content of the

compost products.

Keywords moisture content; nitrogen transformation; sewage sludge; composting; silo reactor
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Table 1 Properties of composting materials
s} K/ N S/ Y BE/ % WA -
Feed stock Moisture content Total carbon Total nitrogen m(C) + m(N) P
T8 Rice chaff 11.50£0.72 41.0340.07 0.43+0.02 99.4 7.024+0.03
758 Sewage sludge 75.2040. 86 17.36+0.05 2.4940.03 6.97 7.2140.04

B1 EesHER MRS

Fig. 1 Silo composting reactor
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Fig. 2 Changes of temperature during sewage sludge composting in silo reactor under different moisture content
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Fig. 3 Changes of GI during sewage sludge composting in silo reactor under different moisture content
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Table 2 Changes of nitrogen nutrient during sewage sludge composting in

silo reactor under different moisture content g/kg
e A AHLER BAR H AR Tk Jie Je AU A8 R
Total Organic Ammonia Nitrate Amide and
Treatment ) ) ) ) ) )
nitrogen nitrogen nitrogen nitrogen cyanamide nitrogen
MC57 11.30£0.72 ¢ 2.5640.51d 6.1140.62 a 1.11£0.04 b 1.5240.21 b
MC60 13.0040.62 b 3.474+0.41 ¢ 6.50+0.49 a 1.36+0.07 a 1.67+0.18 b
MC63 14.20+0.36 a 5.72+0.54 b 4.69+0.70 b 1.294+0.05 a 2.50£0.24 a
MC66 12.40%0.35 b 6.56+0.31 a 2.34£0.54 ¢ 1.17£0.04 b 2.33£0.19 a
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Fig.4 Distribution of nitrogen forms during sewage sludge composting

in silo reactor under different moisture content
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Table 3 Correlation analysis between water content of raw materials with nitrogen forms during reactor composting

S £ B A AHLEA AR T e M2 W S A
- Total Ammonium Organic Nitrate Amide and cyanamide
Parameter ) ) ) ) )
nitrogen nitrogen nitrogen nitrogen nitrogen
X RE 0.433 —0. 820 *x 0. 941 *x 0. 119 0. 756 %*
Correlation coefficient o
P1{E 0. 160 0.001 0. 000 0.713 0. 004

P value

e AHOC R SR A Spearman 3Tk s x|, 7E EAF B CRUMD 2 0. 01 B, AHOCHE 2 B35 1Y .

Note: r,, correlation coefficient which is analyzed by Spearman method. #*x , significant at probability level P<C0. 01.
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