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Study on Odorants from Two-Phase Anaerobic Digestion System
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In this study, odorous gases from acid-generating reactor and methane-generating reactor of a bench-scale
two-phase anaerobic co-digester system for food waste and swine slurry were analyzed, and contribution of
each gas to overall odor sensation was evaluated by calculating the odor index. For the feed, sulfur compounds
including dimethyldisulfide and propyl mercaptan were found major contributors. On the other hand, indol,
skatol, and cresol were found major odor-causing compounds for digested material. Since these three com-
pounds have extremely low odor thresholds, the overall odor index for the effluent of the digesting system was
higher than that of the influent, indicating digested material could be more odorous.
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Fig. 1. Scheme of two-phase anaerobic digestion.
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Table 1. Physical and chemical properties, mass ions for quantification using GC/MSD, and odor thresholds of target

compounds

Compound analyzed

Mass ions(m/e)?

Odor thresholds (ppmv)?

Trimethylamine 58(100%), 59(70%) 0.0024
Dimethylsulfide 62(100%), 47(95%) 0.0022
Dimethyldisulfide 94(100%), 45(60%), 76(60%) 0.0123
Carbondisulfide 76(100%), 44(20%) 0.0955
Ethylmercaptan 62(100%), 47(70%) 0.00105
Propylmercaptan 76(100%), 43(60%) 0.00126
Butylmercaptan 56(100%), 90(99%) 0.00141
Indole 117(100%), 90(40%) 0.0000316
Skatole 130(100%), 132(62%) 0.000562
p-Cresol 107(100%), 108(60%) 0.00186

"Vapor pressure at 25°C
aMass ions for quantification using GC/MSD
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Fig. 2. Odor index of each compounds: (a) 14 April; (b) 24 April; (c) 1 May.
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