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Abstract: Laboratory-scale evaluation of a high-solids anaerobic digestion process for converting excess sludge to biogas was performed in this study. The
batch experiment was carried out in a developed anaerobic reactor (5.0 L)  which operated at mesophilic (35 +1) °C and high-solids ( 17% total solids)
conditions. Excess sludge exhibited a methanogenic pattern including fast biogas production phase relatively stable phase and final phase through the
whole experimental period (73 days) and this gave cumulative biogas of 121.3 L and cumulative bio-methane of 80.3 L. The content of bio-methane
stayed relatively stable during the relatively stable operation phase and its mean value accounted for 70. 7% . Although total volatile fatty acids acetic
acid propionic acid and ammonia nitrogen significantly increased to 9.5 g*L ™' 4.8 g*L ™' 2.6 g*L~' and 3653 mg*L ™" respectively they had no
obvious impact on the production of biogas and bio-methane during the anaerobic digestion. The production rate of biogas and bio-methane expressed as
the space-time yield ( gas volume/reactor volume/time) could be significantly enhanced with the high-solids anaerobic digestion process; and they
respectively reached 0.498 LeL~'*d "' and 0.330 LeL~'+d =" with 44.2% reduction of total solids and 67.3% reduction of total volatile solids after the
anaerobic digestion.
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Table 2 Comparison of the high—solids anaerobic digestion process and conventional low-solids anaerobic digestion process using excess sludge as

the substrate

5 Al Ayl s v CH, /
(LeL7d™) (LeL7hd™") (Leg™")

17% 35 C 0.498 0.330 44.2% 67.3% 0.227
3.5% A 0.240 - - - - Sosnowski et al. 2008
5.1% 37 C 0.104 - - - - Lee et al. 2008
5% 36 C - - - 44.2% 56.6% 0.323 Yl et al. 1996
5.8% 0.125 - - - - Babel et al. 2009
4% ~5% 36 C - - - - 45% - Barjenbruch et al. 2003
<1.7%? 35 C 0.041 - - - - Valo et al. 2004
0.7%? 35 C - 0.118 59.3% 66.9% 0.228 Valo et al. 2004
1.1%Y 35 C - 0. 145 36.3% 59.9% 0.220 Valo et al. 2004
1.3% 35 C - 0.078 27.3% 34.8% 0.128 Valo et al. 2004
1.27% 35 C - 0.024 25% 31% 0. 145 Bougrier et al. 2006
0.73%Y 35 C - 0.028 43% 56% 0.238 Bougrier et al. 2006
0.59%? 35 C - 0.028 52% 64 % 0.256 Bougrier et al. 2006
<4.6% - 0.313 - - - - Eskicioglu et al. 2009
<4.6%" - 0.244 - - - - Eskicioglu et al. 2009
3.8% ~4.9% 55 C - 0.140 - - - - Climent et al. 2007
3.8% ~4.9%° 55 <C - 0.150 - - - - Climent et al. 2007
3.7% 35 C - - - 41% - 2008
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150 C ;5) . ;6) VA,
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