©
2020 2022

Upgrading on-site bio methanation system using composites of crystalline fatty
acid and biofilm
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Co-digestion of various feedstocks available on-site is needed for
decentralized biomass utilization system.To overcome the limited biomass feedstock availability, use
of fat, oil and grease waste is a promising way. In the co-digestion of oily organic wastes, an
inhibition by long-chain fatty acids can destabilize the process. In this study, we clarified the
inhibitory properties of mesophilic and thermophilic anaerobic digestion, and showed that increasing
the concentration of microorganisms enables stable and high-energy-yield treatment.



300
1t/ 1t
4 m?
2
10
1
35°C 55°C
DNA
16S rRNA MiSeq
1)
0~3 mM 2~10
gL 0.5 mM
35°C 55°C 55°C
30% 10% 3
VS 32 % VS
70g/L VS
1.15~7.41g COD/L/d
HRT 20
1
16S rRNA
1 DNA



116SrRNA

Genus Number of OTU Percentage (%)
Methanosaeta 1928 50.00
Methanospirillum 1583 41.05
Methanobacterium 226 5.86
Methanoculleus 72 1.87
Methanomassiliicoccaceae 26 0.67
Others 21 0.54
Methanoculleus 1529 86.92
Methanother mobacter 179 10.18
Methanobacterium 25 1.42
Others 26 1.48
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HRT62 HRT HRT123~45

VFA 200 mg/L LCFA
200-600 mg/L 1~2 mM LCFA
30 mg/L
HRT123~45
CoD
HRT  30—~20 LCFA
2mM LCFA 1500~2000 mg/L VFA LCFA VFA
VS
VS VS HRT20
VS 14~16 g/L VS 13~14 g/L
COD 80%
VFA LCFA coD LCFA 60 mg/L
COD
VS
VS
VS

HRT Methane VFA LCFA CcoD
(d) production (L/L/d) mg/L) mg/L) (%)
123 0.20 42,02 212.31 84.40
62 0.48 70.84 608.92 85.79
45 0.75 134.66 363.29 85.44
30 1.10 484.42 217.96 85.41
20 1.62 826.15 116.37 82.18
123 0.23 121.54 122.80 84.16
62 0.53 108.00 99.69 84.10
45 0.79 187.66 164.74 82.15
30 111 1913.19 287.78 7852
20 1.84 1501.39 205.90 7551
62 0.61 102.99 11.15 91.33
45 0.83 122.23 31.20 92.62
30 1.15 465.95 43.44 88.68
20 1.89 573.79 62.61 83.96

1) Kobayashi T., Kuramochi H., Xu K-Q. (2017) Variable oil properties and biome thane production of
grease trap waste derived from different resources. International Biodeterioration & Biodegradation, 119,
273-281
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