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ABSTRACT

The objective of this research was to study effects of chicken and/or dairy manures addition
on biogas production from Napier Pakchong 1 grass (Pennisetum purpureum x Pennisetum
americanum) in the 20L lab scale CSTR . The reactor was operated at the organic loading rate at
1.5 kgVS/m3.d with total solid concentration of 4% in the temperature controlled room at 35(+2)°C.
Experiments were constructed according to 2 level Full Factorial Design theory using chicken
manure at 0 and 0.41 kg and dairy manure at 0 and 1.45 kg per 1 kg of grass silage. Result showed
the maximum specific methane yield (0.255 m3CH4/kgVSadded) was obtained when Napier Pakchong
1 silage was used as the sole substrate. Specific methane yield when co-digesting grass silage with
both manures, with chicken manure, and with dairy manure were 0.190, 0.168 and 0.139
m3CH4/kgVSadded’ respectively. This finding was expected to be the results of that the grass silage
could be degraded more easily than the utilized manures . However, using Napier Pakchong 1 silage

as the sole substrate could render the system less stable as higher VFA to Alkalinity ratios were



observed even when the alkalinity was added compared to these founded in experiments using
silage grass with manures. Interaction effects of both manure additions were significantly found. It
was also observed chicken or dairy manure addition had significant negative effects on biogas
production efficiencies from Napier Pakchongl grass silage at 95% confidence level while
codigesting both manures with grass silage resulted in the amount of produced biogas being higher.
Results of experiments at the center point showed the curvature relationship between the amounts of
manures and specific methane yields. Additional experiments according to the Central Composite
Design (CCD) theory were therefore constructed response surface, the optimum condition for
biogas production was gained when 0.1025 and 0.3625 kg of chicken and dairy manures were co-
digested with 1 kg of grass silage. The specific methane yield obtained was 0.249 m3CH4/kgVSaddCd.
Considering the area of Napier Pakchongl grass planting of 1 rai with the yield of 70 tons fresh
grass/rai, 7,175 kg and 25,375 kg of chicken and dairy manures were required. It were calculated

that 14,280 m’ biogas/VS, ;s having 52 to 55% would be generated.



