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Re-injection loop concept

The reinjection loop is developed as an @
alternative to the conventional manure biogas i
treatment to increase the methane yield of the
recalcitrant solid manure fraction and wheat
straw (WS). This concept enhance biogas yield per
tone of manure by:

1. Digestion of easy degradable compounds by

anaerobic digestion.
2. Separation of solid and liquid fraction.
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Economic analysis

Testing of potential candidates on WS and digested

ik Enzyme dosage Increase of methane yield
manure fibers

- 35D = %VS of TS g/g-TS m3-CH,/t-VS  m3-CH,/kg-enzyme €/kg-enzyme
?. S <L R | 75.0% 0.10% 10.00 7.50 4.05 €
g’ oo 75.0% 0.10% 15.00 11.25 6.08 €
- 250 - 75.0% 0.10% 20.00 15.00 8.10 €
3 200 - 75.0% 0.10% 25.00 18.75 10.13 €
- 150 - 75.0% 0.10% 30.00 22.50 12.16 €
2 75.0% 0.10% 35.00 26.25 14.18 €
o TN 50.0% 0.10% 35.00 17.50 9.45 €
£ 50 75.0% 0.50% 35.00 5.25 2.84 €
—

S 0. 50.0% 0.50% 35.00 3.50 1.89 €

*** The revenue is calculated as € per kg enzyme blend added, based on a
revenue for selling electricity from biogas in Denmark of 1.15 kr./kWh,, =

0.15 €/kWh,, equivalent to a price of 0.54 €/m3-CH, for the produced
methane.
Effect of pH and enzyme dosage
~ 100 mpHS mpH7 mnotadjustment
% 9 Conclusion
T 70
£ 60 - * Thermal treatment at 105°C for 1 hour showed to increase the methane
%” ig : vield by up to 65% compared to untreated DMF.
R * The addition of enzyme blends showed to have no significant effect on
E 20 increasing the methane yield of DMF, probably due to the high pH of the
; 18 ] digested manure fraction, which is unfavorable for the activity of these

enzymes.

DMF 3000L-X 3000L-X BG-X BG-X1% . . . _
0.1% 1% 0.1%  Economic evaluation show that the benefit of the treatment is more than
5 € per kg enzymes if an increase in methane yield by more than 12.34
m3-CH,/t-VS can be achieved with a low dosage of 0.1% and a VS/TS ratio
of 75%. It also shows that the benefit declines significantly if a higher
ainia ((‘ enzyme dosage is needed and also the VS/TS ratio has quite an impact on
DANISH SRTIEPD ERCRo0aiEn the revenue.
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