





Table 1 Showing the biomass determined by PLFA analysis

Mean mg.g-1 dry weight Standard devation
tank 1 hydrolysis 244 +91
tank 2 unsupported methanogenesis 543 +509
tank 3 hydrolysis 413 +314
tank 4 supported methanogenesis 389 +250

Fi%ure 1 shows that the major differences are associated with the fungal population C18:2:
@b and the gram positive bacteria represented by the i and a isomers of C14:0 and C15:0
PLFAs. A biplot of the results (Fig. 2) shows clear differentiation of the 4 tanks from a
microbial perspective. Figure 3 shows the microbial content of the hydrolysis tanks 1 and
3 are different and may be attributed to tank 3 having twice the feedstock flow of tank 1.

Figure 2 A biplot showing differences between the microbial community structures for all tanks

In addition to the microbial biomass content there was generally more fungal activity in the
hydrolysis tank, where complex organic material was degraded.

There were larger amounts of gram positive organism present in the methanogenesis
stage of biogas production.

For the future analysis of the Archaea which produce methane and the relationship of
biofilm density to biogas production should be investigated. Biofilm measurements are
difficult, but near infrared spectroscopy may provide analysis for real process control.

Conclusion

PLFA analysis shows clear differentiation between the microbial community structure in
a biogas system that supports a higher microbial density utilising twice the input material
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and produces double the biogas output.

Fungal populations are higher in the hydrolysis stage that the methanogenesis stage.
There is a higher density of micro-organisms for the system with double the feedstock.
There are fewer organisms in the mobile phase for the methanogenesis tank with the
microbial supFort.
The microbial support also aids process stability producing fewer perturbations during
microbial cycling.

This study identifies how we can improve biogas yield and reduce capital costs by
minimising the volume of the methanogenesis digester.

Figure 3 Microbial community structure of organisms present in the mobile phase of the 2x2
biogas system
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