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Dry Co-Digestion

Advantages Disadvantages

100%

NUI Galway
22t OE Gaillimh

80%

60% r

40% t

Reactor volume

20% r

0%
Wet digestion Dry digestion
(TS =3%) (TS =20%)







NUI Galway
OE Gaillimh

B TS:20%
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B TS content: 20%
B T:37°C
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B Preferable conditions: Digestate 50%, FW/PM=50:50.

B VFAs are main inhibition factors for methane production.

¢ VFAs<20g/L.
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Enteric indicator bacteria
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B Limit of detection (LOD): 100 CFU/g
B Limit of regulations (UK PAS 100; Irish industry standard; ABP Regulations)

* E. coli <1,000 CFU/g, Enterococaceae < 1000 CFU/g

* Tc: Time required to reduced to the limit of detection (LOD).

Enterococci
Initial concentration (CFU/g) 104-10° 10°-106 10°-106
1 Digestate 4 4 12
Sludge 4 4 31
5 Initial concentration (CFU/g) 6.20 X108 1.56X10° 6.10<108
Sludge 7 7 31
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Multiple linear regression analysis (stepwise): Sludge 50% FW/PM=50:50

Coefficient
Dependent
: Constant  Digestion Total VFAs Free VFAs TAN FA R?
variable pH
time (d) (mg/L) (mg/L) (mg/L) (mg/L)
Enterococci 12.886 | -0.165™** 0.929
Total coliforms | 9.422 -0.184** 0.975
E. coli 8.994 -0.174** 0.961

*P <0.05; **P < 0.01; ***P < 0.001

___—

E Digestion time was main inhibition factor for enterococci. !
B Free VFAs were main inactivation factor for total coliforms and E. coli.
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* Salmonella: 0 CFU/g in digestate

Salmonella

High concentration (CFU/q) 8.15X 105

Initial concentration

Low concentration (CFU/Q) 5.88 X103 7




Ea!”ogen Conc‘usmn

NUI Galway
M OE Gaillimh

E Dry co-digestion can eliminate pathogens (E. coli, total

coliforms, enterococci and Salmonella) effectively.

¢ Digestion time was main inhibition factor for enterococci.

& Free VFAs were main inactivation factor for total coliforms and E.

coli.
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B Microbial community structures are significantly
different in digestate and sludge inoculum systems.

E Hydrolysis and fermentation:
¢ Digestate: Bacteroidetes and Firmicutes

¢ Sludge: various bacteria

B Methanogenesis:

¢ Methanoculleus dominate

¢ Hydrogenotrophic pathway dominated.
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B Preferable conditions: Digestate 50%, FW/PM=50:50.

E VFAs < 209/L to prevent inhibition.
E Dry co-digestion of FW and PM can eliminate

pathogens effectively.

B Methanoculleus dominated.
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