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ABSTRACT

The objective of this work was to study effects of mixing periods and total solid
concentrations of Napier Pak Chong 1 grass on the efficiency of biogas production. Experiments
were done using the 28 1-lab scale CSTR operated at the organic loading rate of 1.5 kgVS/mB.d with
the temperature controlled at 35+2°C. The 2-level Full Factorial Design of Experiment was
conducted using the mixing periods of 5 and 45 min/h and the total solid concentrations of grass of
4% and 12%. It was found that there was significant interaction effect between the mixing period
and total solid concentration of grass at the confidence level of 90% (P=0.028). The reactor fed with
the high solid concentration required long mixing period while the short mixing period was
sufficient for that fed with the low solid concentration to gain the thoroughly mixing condition and
high specific methane yield. The total solid concentration was found to significantly affect the
amount of methane yields (P=0.058) while the mixing period did not have the significant effect on
the methane yields (P=0.104), which could be tentatively explained by the fact that the reactor was
regularly mixed once in every hour. Additional experiments were conducted to verify the results
obtained from the Full Factorial Design of Experiment. The different ranges of mixing periods and

total solid concentrations of Napier Pak Chong 1 grass used in this part of study were 0 and 53



min/h and 2%, 4% and 14%TS, respectively. It was found that the mixing periods depended on the
utilized total solid concentrations which was consistent to the results obtained from the Full
Factorial Design of experiment. Furthermore, the pH of the reactor content could be maintained
within the range of 6.25-7.37 with no water recirculation throughout the experimented duration.
This ability was expected to occur from the alkalinity produced from proteins that contained in the
relatively protein-rich Napier Pak Chong 1 grass. The maximum specific methane yield (0.2688
(+0.0065) 1CH,/gVS,,,.) Was obtained at the mixing period of 53 min/h and the total solid
concentration of 14%. This amount of methane yield was equivalent to 88 (+ 1.9) 1 of biogas from 1

kg of grass or 6,027-6,293 m’ of biogas/ha/year.



