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Effect of Moisture Content on Anaerobic Methanization of Municipal Solid Waste
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Abstract: Biogas production, gas and liquid characteristics were investigated for comparing the effect of moisture content on methanization
process of MSW with different compositions of food waste and cellulosic waste. Batch reactors were used to study the anaerobic methanization of
typical Chinese and French municipal solid waste (MSW) and cellulosic waste with different moisture content, as 35% » field capacity (65%-
70% )580% » and saturated state ( > 95% ). The results showed that for the typical Chinese and French waste, which contained putrescible
wastes the intermediate product, VFA, was diluted by high content of water, which helped to release the VFA inhibition on hydrolysis and
methanization. Mass amount of methane was produced only when the moisture content of typical French waste was higher than 80% , while
higher content of moisture was needed when the content of putrescible waste was higher in MSW, as > 95% for typical Chinese waste.
Meanwhile the methane production rate and the ultimate cumulated methane production were increased when moisture content was leveled up.
The ultimate cumulated methane production of the typical French waste with saturated state was 0.6 times higher than that of the waste with
moisture content of 80% . For cellulosic waste, high moisture content of cellulosic materials contributed to increase the attachment area of
microbes and enzyme on the surface of the materials; which enhance the waste hydrolysis and methanization. When the moisture content of the
cellulosic materials increased from field capacity (65% ) to saturated state ( >95% ) the ultimate cumulated methane production increased for
3.8 times.
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Table 1  Biomass composition of the reconstituted municipal solid

waste in the anaerobic reactors/ %

i *%4&%2&1@% %%EP 2R $§{£é¥i&3‘i
B (FMSW) 33 (CMSW) BEYICCW)
LSS/ B 28.8 61.6 —
EiS 29.8 7.1 100
2 2.6 4.7 —
ok 11.1 20.0 —
AR 3.2 2.1 —
& 13.1 1.8 —
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He 0.5 — —
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Table 2 Initial waste weight and volume of added liquid in different reactors

KR WA K E WIRRR b /g VGt /g WA B /L
>95%, MR /KR 40 5 680
. 80%, — 40 5 110
FMSW 65%, HIAFKE 40 5 40
35%, Thik 40 5 0
>95%, MR /KR 50.6 5 680
CMSW 80%, — 50.6 5 80
0%,  HIAFKE 50.6 5 45
>95%, MR KR 10 5 680
cwW 65%,  HIFIKE 10 5 10
35%, Fhilk 10 5 0
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Fig.1 Cumulated methane production under different moisture contents
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Fig.2 TOC of liquor in different reactors
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Fig.4 Relationship between moisture content and hydrolyzing rate
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