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Table 1. Commercial anaerobic digestion processes for the removal of municipal solid wastes
A9 =7}t 71 & ek Azt AAYY B LHED) EIFEE
Amiens zgkX MSW(H]&32]) Valorga Zz2 Drum 55,000 1988
Vaasa mAE SS-MSW* e} Wabio(Avecon) Z2(38°C) Drum 40,000 1990
e
Vegger wlal SS-MSW &} &4H2 Y Jysk biogas e 48 15,000 1991
Rumlang 292 SS-MSW 2} A 2:#)7]  Kompogas e FAY 5,000 1992
Salzburg QXAEzo} SS-MSW Dranco I2(55C) Drum screen 20,000 1993
Baden-Baden =4 SS-MSW BTA ZL R 5,000 1993
Leiden vdd= MSW ¢} SS-MSW Paques Z2 Drum 100,000 1996

*SS-MSW : Source Sorted Municipal Solid Wastes.
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Fig. 1. The pathway of methane generation from organic
materials.
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Fig. 2. Schematic diagram of a modified three-stage methane fermentation system consisting of a CSTR hydrolysis/ acidogenic
reactor and two UASB reactors for acidogenic and methanogenic processes. A, waste crusher; B, hydrolysis/acid fermentor; C,
acid fermentor; D, immobilized bed methane fermentor; E, clarifier; F, biological filter chamber; G, NaOH feeding botile; H, gas

reservoir tank; P, peristaltic pump; AP, acrated pump.
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Table 2. Operation conditions and performance of three-stage

system
Parameter st 2nd 3rd Biological
process process  process Filter

HRT(d) 2 2 12 9
Loading(kgVS/m*d) 20~22.8 25~27.4 12~188 1~1.2
PH 5.0~55 5.0~55 7.6~79 83~87
Temp('C) 30 35 41 30
T-N(mg/L) 4,287 3,216 2,624 166
NH;-N(mg/L) 117 172 1205 66
COD(mg/L)

TCOD 44948 30,582 2,382 1,145

SCOD 32,223 20,632 1,071 1,104
BOD(mg/L) 51,081 20,876 1,356 287
Gas yield(m’/kgVS) - - 0.65~0.70 -
Gas composition

CH,(%) - 89% 2% -

CO,(%) - 91.1% 28% -
Methane yield

(m/kgVS) - - 0.45~0.50 -
Volatile acids(mg/L)

Acetic 3,151 2,976 313 -

Propionic 0 1,013 0 -

Butyric 123 562 0 -

Valeric 829 1,543 0 -

Caproic 0 0 0 -

Total 4,103 6,094 313 -

HRT, hydraulic retention time; T-N, total nitrogen; COD,
chemical oxygen demand; BOD, biological oxygen demand.
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Table 3. Comparison of performance of three-stage system with conventional anaerobic digestion system at mesophilic

temperature
Three-stage system Two-phase Pilot two-phase
(Food wastes)? (Food wastes)® (Activated sludge)*
Hydrolysis Acid Methane Acid Methane Acid Methane

HRT(d) 2 2 5 15 3.1 9.1
Loading(kg VS/m® - d) 20~22.8 25~27.4 12~18.8 25~35 10~15 18.9 6.2
pH 5.0~5.5 5.0~5.5 7.6~7.9 5.5~6.5 7.4~7.8 5.6 1.7
% TS in feed 17.53 74 25.8 5~6 7.5 43
Total volatile fatty acids 4,100 6,100~9,100 9,000~13,000 4,000~7,000 9,445 172
Methane yield
(m/kg VS added) - - 0.45~0.50 - 0.44 - 0.29
VS reduction(%)* 8.2 9.5 - - 25.0 41.8

{In this work; *Data from Park et al.(9); ‘Data from Ghosh(21); “These VS reductions were calculated by the WPCF formula in

other for them to be compared to reductions reported by others.
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