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Continuous Mesophilic-Dry Anaerobic Digestion of Organic Solid Waste
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ABSTRACT : Continuous dry anaerobic digestion of organic solid wastes (30% TS, Total Solids) comprised of food waste and paper
was performed under mesophilic condition. During the operation, hydraulic retention time (HRT) was decreased as follows: 150 d, 100 d,
60 d, and 40 d, which corresponded to the solid loading rate of 2.0, 3.0, 5.0, and 7.5 kg TS/m%d, respectively. Volumetric biogas pro-
duction rate (ms/m3/d) increased as HRT decreased, and the highest biogas production rate of 3.49+0.31 m’/m’/d was achieved at 40 d
of HRT. At this HRT, high volatile solids (VS) reduction of 76% was maintained, and methane production yield of 0.25 m3/kg TSadded
was achieved, indicating 67.4% conversion of organic solid waste to bioenergy. The highest biogas production yield of 0.52 m’/kg TSaddea
was achieved at 100 d of HRT, but it did not change much with respect to HRT. For the ease feed pumping, some amount of digester
sludge was recycled and mixed with fresh feed to decrease the solid content. Recirculation volume of 5Q was found to be the optimal
in this experimental condition. Specific methanogenic activity (SMA) of microorganisms at mesophilic-dry condition was 2.66, 1.94, and
1.20 mL CH4/g VS/d using acetate, butyrate, and propionate as a substrate, respectively.
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Fig. 1. Schematic of anaerobic-dry digestion system.



Table 1. Details of screw-type pump for feed injection and
sludge recycling
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Fig. 2. Daily biogas production of mesophilic dry-anaerobic
digestion of organic solid waste at various HRTs.

Table 2. Average biogas production and organics removal performances of mesophilic-dry anaerobic digestion of organic solid

waste at various HRTs

HRT Solid loading rate v;il:;llfgil(c)::;tgeas CH, content Blogasy;i);)(;iuctlon CH pyri:l;xctlon VS reduction  COD removal
3
@ (kg TS/m/d) (m*/m*/d) (%) (m/kg TSamed)  (m°/kg TSaed) ) (%)
150 2.0 0.88+0.12 52.0+1.4 0.44+0.06 0.23£0.03 72.0£2.7 72.3+£2.5
100 3.0 1.56+0.21 52.6£1.5 0.52+0.07 0.27+0.04 73.5+1.6 72.7+4.5
60 5.0 2.51+0.13 53.7£1.5 0.50+0.03 0.27+0.02 76.2+£0.7 75.9+1.5
40 7.5 3.49+0.31 52.9+1.5 0.48+0.01 0.25+0.01 76.2++0.5 73.3+4.1
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Fig. 3. Required time for the feed injection at various recir-
culation volumes.
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