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Abstract
In this study, single-stage continuous anaerobic reactors to treat sewage sludge were operated under different temperature (55

and 35 C; Rrap and Rwap) to evaluate the reactor stability and performance of the thermophilic and mesophilic anaerobic
digestion. During the overall digestion, both anaerobic reactors maintained quite stable and constant pH and total alkalinity
(TA) values in the range of 6.5-8.0 and 3-4 g CaCOs/L, respectively. After the start-up period, Rrap showed 10% higher
VS removal efficiency than that of Rmap (Rrap; 43.3%; Rmap : 33.6%). Although organic acids such as acetic and propionic
acid were detected in both anaerobic reactors at the start-up period, all organic acids in Rrap and Rmap were consumed at
the steady state condition. Also Rrap showed 31.4 % higher methane production rate (MPR) than that of Rmap at the steady
state condition (Rrap; 243 mL CH4/L/d; Rumap : 185 mL CH4/L/d). Meanwhile, the experimental results indicated similar meth-
ane yield between Rrap and Rmap.

Keywords: sewage sludge, thermophilic anaerobic digestion (TAD), mesophilic anaerobic digestion (MAD), methane
production rate
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Table 1. Characteristics of Sewage Sludge Used in this Study

Parameters Value i
(Average + standard deviation)

pH 6.66 + 0.05
Total alkalinity (g CaCOs/L) 1.83 + 0.02
TS (g/L) 442 + 142
VS (g/L) 343 + 1.11
TCOD (g/L) 55.1 £ 2.34
SCOD (g/L) 6.48 + 0.09
TN (g/L) 428 + 024
NH,'-N (g/L) 0.84 + 0.04
TP (g/L) 2.04 £ 0.12
Total organic acid (g COD/L) 401 = 0.18
Lactic acid (g COD/L) 0.63 = 0.06
Propionic acid (g COD/L) 1.11 £ 0.13
Acetic acid (g COD/L) 1.91 + 0.06
Succinic acid (g COD/L) 0.35 + 0.03
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Table 2. Operating Condition of Single-stage Thermophilic and
Mesophilic Anaerobic Reactors

RTAD RMAD
Reactor Vol. (L) 7 7
Working Vol. (L) 5 5
Temperature (C) 55+ 0.5 35 £ 0.5
HRT (d) 20 20
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Figure 1. Schematic diagram of single-stage thermophilic and
mesophilic anaerobic reactors.
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Figure 2. Variation of (a) pH and (b) total alkalinity during the
digestion.
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Figure 3. Change in (a) TS and (b) VS concentration during the
digestion.
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Table 3. Methane Production Rate and Yield During the Digestion (Average = Standard Deviation)

Rrap Rmap
Methane production rate (mL CH4/L/d) 243 + 2.01 185 £ 1.79
Methane content (%) 67.7 + 0.01 65.7 + 0.01
Methane yield
mL CH4/g VS removed 328 + 7.99 323 + 7.87
mL CH4/g COD removed 198 + 1.64 176 + 5.08
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Figure 4. Variation of (a) TCOD and (b) SCOD concentration during
the digestion.
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Figure 5. Variation of organic acid concentration in (a) RTAD and (b)
RMAD during the digestion.
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