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Biomass is viewed to be a renewable source to supply larger amounts of useful energy
with reduced environmental impacts compared to fossil fuel. To offer the fuel
utilization of biomass, this research was investigated from producing biomass using
less fossil fuel until developing usages biomass as bio—energy, and emphasized to rice
straw as target material which is an abundant biomass.

To develop new cultivation method for paddy using digested slurry by the methane
fermentation, the effect by the slurry irrigation for the fertilizer usage efficiency
of paddy was investigated. The effect of storage condition for harvested rice straw
was also discussed. To elucidate heat characteristics of rice straw, Open system
calorimetric (0SC) was developed and evaluated degradation factors during pyrolysis.
In addition, the technology to produce liquid bio—fuel by fast pyrolysis was evaluated.

Two kinds of experiments by slurry irrigation were conducted to confirm the effects
of periodic (PDS) and one-time (IDS) application of digested slurry onto wet rice
fields; by controlled pot cultivation and actual wet rice field test. Both experiments
gave similar results on growth duration and nitrogen (N) utilization efficiency. During
the tillering stage, plants by PDS had less stem number and SPAD values than by 1DS,
but those parameters increased during the initial panicle stage and were higher than
1DS during the ripening stage. PDS exhibited significantly higher levels of N uptake,
agronomic efficiency, and fertilizer N recovefy efficiency than 1DS.

Effects of storage time and temperature on carbon, nitrogen, ash, and moisture of
rice straw were studied. We found storage time and temperature increased, qualities
would be rapidly decreased at the first month of storage time.

Open system calorimetric (0SC) was developed for estimating heating value. Its
uncertainty was +1.74%. By the relationship between measured heating value by bomb
calorimeter and OSC, the high heating value model was defined in 3 parameters finally,
included combustion output (£), surface output (£), and gained heat (). Standard
error of the model was 0. 183.

HHV (MJ/kg) = 14.258 + 0. 188E, + 0.026E, — 0. 081E,
By using storage time (z, days) and temperature (7, °C), another HHV model equation
was defined as follows; '

HHV MJ/kg) = 17007.89 — 9.17¢ + 0.057T
HHV (kJ/kg) with coefficient of determination was 0.801 and significance level = 0. 05.
HHV obtained from this relationship agreed well with those obtained using a bomb
calorimeter, indicating that this relationship has the potential for use in estimating
HHVs of rice straw

Basic characteristics and thermal behavior of rice straw during high temperature
ambient was studied by TG and DSC. Pyrolysis of rice straw consists of drying (until
120°C), heating by endothermic (120-250°C), degradation and heating (250-430°C) and
aggregation of char (over 430°C). These results indicated highest temperature of
pyrolysis should be set around 470°C to 500°C." To maintain well degradation, the highest
heat flow rate had to be occurred corresponding to the specific heat of sample.
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