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Immobilization of anaerobic microbes and their applications
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Fig.1 Changein the EPM of acetate-utilizing
methanogens as a function of ionic strength.
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Fig.2 EPM of acetate-utilizing methanogens
as a function of solution pH.
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Table 1 Surface tensions of microbes and
free energy of interactions between the same species.

Cell Surface tension [mJ/m’] AG™
Support v ) 7 S8 y Total [mI/m?]
Methanosarcina barkeri 239 1.62E-02 169 1.05 249 -18.6
Methanosaeta concilii 27.1 295E-05 28.0 5.74E-02 27.1 425
milolyiic bacteria 179 933 478 423 02 145
Proteolytic bacteria 213 6.29 542 36.9 58.2 235
Lipolytic bacteria 253 4.04 30.0 22.0 473 4.98
Bamboo charcoal 39 L4 129 767 466 281

Alumina 48.7 0.18 56.7 6.39 55.1 352

*Wa: Water, Fo: Formamide, Di: Diiodomethane
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Fig.3 Aggregation ratio of acetate-utilizing
methanogens as a function of ionic strength.

Proteolytic bacteria M. barkeri

Fig.4 Rapid coaggregation test of acetate-utilizing methanogens
and acidogens. Either (a) proteolytic (b) amylolytic or (c) lipolytic
bacteria were added to Methanosarcina barkeri.
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Fig.5 Methane production using immobilized
microbes with incubation time.

Table 2 Free energy of interactions between microbe and support.

Bamboo charcoal Alumina
Cell

AGY  AGM AG™  AGYY  AGAE AGT

Methanosarcina barkeri ~ -0.68 -21.8 -22.5 -1.01 15.7 14.7
Methanosaeta concilii -1.68 -12.8 -14.4 -2.47 273 24.8
Amylolytic bacteria 1.37 9.1 10.4 2.02 272 292
Proteolytic bacteria 0.16 11.0 112 0.24 340 342
Lipolytic bacteria -1.13 -5.4 -6.53 -1.67 19.1 17.4

Fig.6 FE-SEM image of immobilized
microbes on bamboo charcoal.
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