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Abstract : The study on pH control at the themophilic solubilization (pretreatment process) was investigated in order to improve
the methane gas production of two phase anaerobic digestion of food waste. From a batch experiment, it was observed that the
solubilization efficiency was increased from 26.2% to 47.1% and 55.6% by the pH increament from 4.20 + 0.40 (without pH control)
to 7.00 £0.50, and 12.00 + 0.50, respectively. However there was immaterial increase (8.5%) in solubilization efficiency when the
pH was increased from 7.00 £0.50 to 12.00 + 0.50. The two phase anaerobic digestion system was operated for laboratory scale
experiment under the solubilization condition of pH 4.20 +0.40 (Runl) and 7.00 £+ 0.50 (Run2). Higher soluble chemical oxygen
demand (SCOD) and total volatile fatty acid (TVFA) concentration were observed in Run2 throughout the system resulted by the
solubilization effect at the pH 7.00 + 0.50. The TVFA concentration in acidogenic reactor was 18.4 g/L which was 1.8 times higher
than the result of Runl. Consequently the methane gas production was enhanced to 0.333 L/g VS in the methanogenic reactor, which
is 18% higher than the result (0.282 L/g VS) of Runl.

Key Words : Thermophilic Solubilization, Methane Gas, Food Waste, Two Phase Anaerobic Digestion, pH Adjustment, Volatile
Fatty Acid
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Fig. 1. Batch experimental apparatus for food waste solubilization,
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Table 3. 24 hour Solubilization efficiency at different pH values

pH 420 + 0.40* 700050 12,00 + 0.50

Solubilization

efficiency (%) 262 471

556

* Without pH control in the reactor
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Water
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Fig. 2. Schematic of lab scale two phase anaerobic digestion system with themophilic solubilization reactor,
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Fig. 3. Daily observation of COD and Solid concentration at each
phase of the anaerobic digestion system.
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Table 4. Result of COD and solid concentration at each phase
of the anaerobic digestion system

Solubilization Acidogenic Methanogenic
Run1 Run2 Run1 Run2 Run1 Run2

TCOD 164+ 162+ 131+ 120+ 36 =% 30 +
11.71 8.00 3.33 3.29 264 294

47 £ 77 £ 43 + 56 + 3=+ 9=+

SCOD 414 441 444 285 0.65 236
TS 80 £ 70 £ 61 £ 53 £ 22 + 20 +
467 3.35 250 232 157 125

VS 77 £ 65 + 57 £ 47 + 19 + 16 +
484 3.38 3.63 257 193 057
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pH 4.20+0.40014 26.2%, pH 7.00 +0.500] 4 47.1%, pH
12.00 + 0.500]1 4] 55.6%% pH7} %242 7183t a80]
7} g o1t pHE 7.00 +0.500] 4 pH 12.00+0.50°.2 3
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Fig. 6. Daily observation of biogas production in methanogenic 2) pH 7.00 £0.502.2 312 7}-got2E 41 A3} Hi=
reactor, Rt Z igRY 52 SCODFES W2 1PE 5
Table 5. Comparison of methane gas production with other studies
Methane reactor
Operating condition Inoculum substrate -
(Methane reactor type) TS gl) Te{np_ HRT SCOD  TVFA OLR3 VSremoval  CHayield Ref.
(€) (@ (mg/) (mgl) (kgVS/m"-d) (%) (L/g VS)
Two phase (CSTR) FW (55) 35 15 (2,000 (1,000 32 785 0.38 21)
Two phase (CSTR) FW (57) 40 16 - 3,256 82 - 0.48 23)
Two phase (CSTR) FW (57) 40 20 - 2,717 6.3 - 0.525 23)
Two phase (CSTR) FW (80) 35 12 15,553 - - - 0.246 22)
Two phase (CSTR) FW (110) 35 12 15,553 - - - 0.157 22)
Two phase (CSTR) FW (93.6) 35 15 7944 6812 32 783 0.333  This study
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