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ABSTRACT

This study presented in the thesis is focused on the impact of hydrothermal
pretreatment of paddy straw on biomethanation. The influence of hydrothermal
pretreatment on morphological and chemical properties of paddy straw at temperature
range 175-250 °C, retention time 10 minutes and solid concentration of 2.5-10.0% was
studied. Hydrothermal pretreatment at 200 °C and 5.0% total solids obtained highest
value of specific biogas (500 L/kg VS) and methane (266 L/kg VS) yield, in comparison
to untreated paddy straw where specific biogas (187 L/kg VS) and methane (85 L/kg
VS) yield was lower. This pretreatment technology has significantly increased biogas
(167%) and methane (212%) yields at a shorter hydraulic retention time of 20 days
during anaerobic digestion.

Nevertheless, designing a continuous hydrothermal reactor is energetically not
feasible for treating paddy straw at 5% total solids. Operating to 200 °C for 10 minutes
and total solids concentration 20% paddy straw during hydrothermal pretreatment
offered nearly same biodegradability as it was for treatment at 5% total solids
concentration. The specific biogas (523 L/kg VS) and methane (248 L/kg VS) yield
showed a marginal deviation but this made hydrothermal pretreatment process
energetically favourable. Techno—economic assessment performed on the proposed
continuous hydrothermal pretreatment reactor for paddy straw and its biomethanation
for generating the electrical energy of scale 500 kWh showed that it is a feasible project
with a pay back of around 2 years. The hydrothermal pretreatment and biomethanation
might be a promising technology which can address the problem of stubble burning and
ensure energy generation as well as achievement of climate change objectives.

However, the technologies take time to develop for operational cost reductions.
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